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BJAJIA HA PEIIYBJIMKA MAKEJOHHUJA

Bp3 ocHoBa Ha uieH 6 ctaB 1 o1 3aKOHOT 3a Mef'yHapOAHU PECTPUKTUBHU MepKH (,,CirykOeH
BecHHMK Ha PemyOnmka Maxkenonuja®“ Op. 36/11), Brnamata nma PemyOnmka Makenonuja, Ha
ceaHuIaTa, oapxkana Ha 4.5.2016 roguna, moHece

OJJIYKA 3A BOBEJIYBAIBE HA PECTPUKTUBHU MEPKU COT'JIACHO
PEI'YJIATUBA 3A CITPOBEAYBAIBE (EY) 2015/1861 HA COBETOT O/I 18
OKTOMBPH 2015 I'OAUHA 3A CITPOBEJIYBAILE HA PET'YJIATUBA (EY) BP.
267/2012 3A PECTPUKTUBHU MEPKHU ITPOTHUB UPAH

Ynen 1
Co oBaa omIyka ce BOBEAyBaaT pECTPUKTHBHUTE MEPKH corjacHo PerymatuBa 3a
cupoenyBame (EY) 2015/1861 wa Cometor ox 18 okromepu 2015 roamHa 3a cipoBeIyBame Ha
Perynarusa (EY) 6p. 267/2012 3a pecTpukTuBHU MepKu npotuB HpaHh.

Uinen 2
OBaa o/TyKa ce 0IHeCyBa Ha CJIeITHUBE BHJIOBH PECTPUKTUBHU MEPKU:
- 3a0paHa 3a Bie3 Bo PenyOnuka Makenonuja u
- (hMHAHCUCKU MEPKH.

Unen 3
Ce ompenenyBaaT MUHUCTEPCTBO 3a TPAHCHOPT U BPCKM, MHHHUCTEPCTBO 3a BHATPEIIHU
pabotu, MuHnucrepctBo 3a oaOpaHa, MUHHCTEPCTBO 3a €KOHOMHja, MUHHCTEPCTBO 3a
¢unancun, MuHHCTEpCTBO 3a (UHAHCHMM - YmpaBata 3a (PUHAHCHUCKO pa3y3HaBame U
MuHUCTEpCTBO 3a HAJABOpPEUIHM pabOTH 3a HAUISKHU OpPraHd 3a CIPOBEAyBamkE Ha
PECTPUKTUBHUTE MEPKHU.

Ynen 4
Hannexxuure opranu oa ujeH 3 Ha OBaa OJyIyKa BpIIAT HAA30p HAJ CIPOBEIYBAETO Ha
PECTPUKTUBHUTE MEPKH.

Unen 5
CripoBelyBamETO Ha PECTPUKTUBHUTE MEPKU CE€ BPILIM HAa HA4MH yTBpJEH co Perynarusa 3a
cnposenyBame (EY) 2015/1861 na Coserot oz 18 okromBpu 2015 roauna 3a cpoBeyBame Ha
Perynarusa (EY) Op. 267/2012 3a pecTpuKTHBHU MepKH MpOTHB MpaH.

Yien 6
PectpuktuBHUTE Mepku ipoTHB VpaH ce BOBeAyBaaT Ha HEOAPEICHO BPeMe.

Unen 7
PerynaruBa 3a cipoBenyBame (EY) 2015/1861 na Coseror ox 18 oxtomBpu 2015 roauna 3a
crpoBenyBame Ha Perynatusa (EY) 6p. 267/2012 3a PECTPUKTHBHM MepKH npoTus VpaH, BO
OpPUTMHAJI HA AHIVIMCKU ja3UK U BO IIPEBOJ HAa MAaKEJOHCKH jJa3HK € JajieHa BO MPUJIOr Ha OBaa
OJUTyKa M € HEj3UH COCTaBEH JIel.

Unen 8
OBaa oanyka BieryBa BO CHJIa HApEIHUOT JEH OJl JACHOT Ha 00jaByBameTO BO ,,CiyKOeH
BecHUK Ha PenyOnnka Makenonuja®.

bp. 42-3718/1 3aMEHMK Ha IIPETCEAATENIOT
4 maj 2016 roguna Ha Brmanmara Ha PeryOnnka
Ckomje Makenonuja,

M-p 3opan CraBpecku, c.p.
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il

(Non-legislative acts)

REGULATIONS

COUNCIL REGULATION (EU) 2015/1861
of 18 October 2015

amending Regulation (EU) No 267/2012 concerning restrictive measures against Iran

THE COUNCIL OF THE EUROPEAN UNION,
Having regard to the Treaty on the Functioning of the European Union, and in particular Article 215 thereof,

Having regard to Council Decision 2010/413/CFSP of 26 July 2010 concerning restrictive measures against Iran and
repealing Common Position 2007/140/CFSP (),

Having regard to the joint proposal of the High Representative of the Union for Foreign Affairs and Security Policy and
of the European Commission,

Whereas:
(1)  Council Regulation (EU) No 267/2012 () gives effect to the measures provided for in Decision 2010/413/CFSP.

(2)  On 18 October 2015, the Council adopted Decision (CFSP) 2015/1863 (*) amending Decision 2010/413/CFSP,
providing for certain measures in accordance with United Nations Security Council Resolution (UNSCR) 2231
(2015) endorsing the Joint Comprehensive Plan of Action of 14 July 2015 (JCPOA’) on the Iran nuclear issue and
providing for actions to take place in accordance with the JCPOA.

(3)  UNSCR 2231 (2015) determines that upon verification by the International Atomic Energy Agency (IAEA) of the
implementation of Iran’s nuclear-related commitments as set out in the JCPOA, the provisions of UNSCRs
1696 (2006), 1737 (2006), 1747 (2007), 1803 (2008), 1835 (2008), 1929 (2010) and 2224 (2015) are to be
terminated.

(4)  UNSCR 2231 (2015) further determines that States are to comply with the relevant provisions contained in
Annex B to UNSCR 2231 (2015) aimed at promoting transparency and creating an atmosphere conducive to the
full implementation of the JCPOA.

(5)  In accordance with the JCPOA, Decision (CFSP) 2015/1863 provides for the termination of all Union nuclear-
related economic and financial restrictive measures simultaneously with the IAEA-verified implementation by Iran
of the agreed nuclear-related measures. Furthermore, Decision (CFSP) 2015/1863 introduces an authorisation
regime for reviewing and deciding on nuclear-related transfers to, or activities with, Iran not covered by
UNSCR 2231 (2015) in full consistency with the JCPOA.

(6)  The commitment to lift all Union nuclear-related restrictive measures in accordance with the JCPOA is without
prejudice to the dispute-resolution mechanism specified in the JCPOA and to the reintroduction of Union
restrictive measures in the event of significant non-performance by Iran of its commitments under the JCPOA.

() OJL195,27.7.2010, p. 39.

() Council Regulation (EU) No 267/2012 of 23 March 2012 concerning restrictive measures against Iran and repealing Regulation (EU)
No 961/2010 (0] L 88,24.3.2012,p. 1).

) Council Decision (CFSP) 2015/1863 of 18 October 2015 amending Decision 2010{413/CFSP concerning restrictive measures against
Iran (see page 174 of this Official Journal).
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In case of reintroduction of Union restrictive measures, adequate protection for the execution of contracts
concluded in accordance with the JCPOA while sanctions relief was in force will be provided consistent with
previous provisions when sanctions were originally imposed.

The power to amend the lists in Annexes VIII, IX, XIIl and XIV to Regulation (EU) No 267/2012 should be
exercised by the Council, in view of the specific threat to international peace and security posed by Iran’s nuclear
programme, and to ensure consistency with the process for amending and reviewing Annexes I, II, Iil and 1V to
Decision 2010/413/CFSP.

Regulatory action at the level of the Union is necessary in order to implement the measures, in particular with a
view to ensuring their uniform application by economic operators in all Member States.

Regulation (EU) No 267/2012 should therefore be amended accordingly,

HAS ADOPTED THIS REGULATION:

Article 1

Regulation (EU) No 267/2012 is amended as follows:

(1) In Article 1, point (t) is deleted and the following point is added:

‘u) “Joint Commission” means a joint commission consisting of representatives of Iran and of China, France,

) A

Germany, the Russian Federation, the United Kingdom and the United States with the High Representative of

the Union for Foreign Affairs and Security Policy (“High Representative”), that will be established to monitor
the implementation of the Joint Comprehensive Plan of Action of 14 July 2015 (‘JCPOA”) and will carry out
the functions provided for in the JCPOA, in accordance with point ix of the JCPOA’s “Preamble and General
Provisions” and Annex IV to the JCPOA..

rticles 2, 3 and 4 are deleted.

(3) The following Articles are inserted:

‘Article 2a

1.

{a

B

o
Ko

b

A prior authorisation shall be required:

) for the sale, supply, transfer or export, directly or indirectly, of the goods and technology listed in Annex 1,
whether or not originating in the Union, to any Iranian person, entity or body or for use in Iran;

=

for the provision of technical assistance or brokering services related to goods and technology listed in Annex I
or related to the provision, manufacture, maintenance and use of goods and technology included in Annex I,
directly or indirectly, t any Iranian person, entity or body, or for use in Iran;

) for the provision of financing or financial assistance related to goods and technology listed Annex I, including
in particular grants, loans and export credit insurance for any sale, supply, transfer or export of such items, or
for any provision of related technical assistance or brokering services, directly or indirectly, to any Iranian
person, entity or body, or for use in Iran;

before entering into any arrangement with an Iranian person, entity or body, or any person or entity acting on
g Yy 8 P ) ) Y P ) g

their behalf or at their direction, including the acceptance of loans or credit made by such person, entity or
body, that would enable such person, entity or body to participate in or increase its participation, be that inde-
pendently or as part of a joint venture or other partnership, in commercial activities involving the following:
(i) uranium mining,
i) production or use of nuclear materials as listed in Part 1 of the Nuclear Suppliers Group list.

product f nucl terials as listed in Part 1 of the Nuclear Suppliers Group list

This shall include the making of loans or credit to such a person, entity or body;

for the purchase, import or transport from Iran of goods and technology listed in Annex I, whether or not
originating in Iran.
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2. Annex [ shall list the items, including goods, technology and software, contained in the Nuclear Suppliers
Group list.

3. The Member State concerned shall submit the proposed authorisation under points (a) to (d) of paragraph 1
to the UN Security Council for approval on a case-by-case basis and shall not grant the authorisation until that
approval has been received.

4. The Member State concerned shall also submit the proposed authorisations of activities referred to in
points (a) to (d) of paragraph 1 to the UN Security Council for approval on a case-by-case basis if the activities are
related to any further goods and technology that, based on the determination by that Member State, could
contribute to reprocessing- or enrichment-related or heavy water-related activities inconsistent with the JCPOA. The
Member State shall not grant the authorisation until that approval has been received.

5. The competent authority concerned shall not grant the authorisation under point {¢) of paragraph 1 until it
has been approved by the Joint Commission.

6. The Member State concerned shall notify the other Member States, the Commission and the High Representa-
tive of authorisations granted under paragraphs (1) and (5), or any refusal by the UN Security Council to approve
an authorisation in accordance with paragraphs (3) or (4).

Article 2b

1. Article 2a(3) and (4) do not apply in relation to proposed authorisations for the supply, sale or transfer to

Iran of equipment referred to in paragraph 2(c), subparagraph 1 of Annex B to UNSCR 2231 (2015) for light
water 1eactors.

2. The Member State concerned shall inform the other Member States, the Commission and the High Represen-
tative, within four weeks, of authorisations granted under this Article.

Article 2¢

1. The competent authorities granting an authorisation in accordance with Article 2a(1){a) and Article 2b shall
ensure the following:

(a

Rai

the requirements, as appropriate, of the Guidelines as set out in the Nuclear Suppliers Group list have been
met;

b

the rights to verify the end-use and end-use location of any supplied item have been obtained from Iran and
can be exercised effectively:

(c) the notification of the UN Security Council within ten days of the supply, sale or transfer; and

d

in the case of supplied goods and technology referred to in Annex I, the notification of the JAEA within ten
days of the supply, sale or transfer.

2. For all exports for which an authorisation is required under Article 2a(1)(a), such authorisation shall be
granted by the competent authorities of the Member State where the exporter is established. The authorisation
shall be valid throughout the Union.

3. Exporters shall supply the competent authorities with all relevant information, as set out in Article 14(1) of
Regulation (EC) No 428/2009 and as specified by each competent authority, required for their application for an
export authorisation.

Article 2d

1. Artice 2a(3) and (4) do not apply in relation to proposed authorisations for the supply, sale, or transfer of
items, materials, equipment, goods and technology, and the provision of any related technical assistance, training,
financial assistance, investment, brokering or other services where the competent authorities consider them to be

directly refated to the following:

(a) the necessary modification of two cascades at the Fordow facility for stable isotope production;
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(b) the export of Iran’s enriched uranium in excess of 300 kilograms in return for natural uranium; or

(¢) the modernisation of the Arak reactor based on the agreed conceptual design and, subsequently, on the agreed
final design of such reactor.

2. The competent authority granting an authorisation in accordance with paragraph 1 shall ensure the

following:

(a) all activities are undertaken strictly in accordance with the JCPOA:

(b) the requirements, as appropriate, of the Guidelines as set out in the Nuclear Suppliers Group list have been
met;

{¢) rights to verify the end-use and end-use location of any supplied item have been obtained from Iran and can be
exercised effectively.

3. The Member State concerned shall notify:

(a) the UN Security Council and the Joint Commission ten days in advance of such activities;

(b) the IAEA within ten days of the supply, sale or transfer, in case of supplied items, materials, equipment, goods
and technology included in the Nuclear Suppliers Group list.

4. The Member State concerned shall inform the other Member States, the Commission and the High Represen-

tative, within four weeks, of authorisations granted under this Article.’.

(4) The following Articles are inserted:

“Article 3a
1. A prior authorisation shall be required, on a case-by-case basis:

(a) for the sale, supply, transfer or export, directly or indirectly, of the goods and technology listed in Annex I,
whether or not originating in the Union, to any Iranian person, entity or body or for use in Iran;

b

=

for the provision of technical assistance or brokering services related to goods and technology listed in
Annex I or related to the provision, manufacture, maintenance and use of goods included in Annex Ii, directly
or indirectly, to any Iranian person, entity or body, or for use in Iran;

(c) for the provision of financing or financial assistance related to goods and technology listed Annex 11, including
in particular grants, loans and export credit insurance for any sale, supply, transfer or export of such items, or
for any provision of related technical assistance or brokering services, directly or indirectly, to any Iranian
person, entity or body, or for use in Iran;

{d)

=

before entering into any arrangement with an Iranian person, entity or body, or any person or entity acting on
their behalf or at their direction, including the acceptance of loans or credit made by such person, entity or
body, that would enable such person, entity or body to participate in or increase its participation, be that inde-
pendently or as part of a joint venture or other partnership, in commercial activities involving technologies
listed in Annex II;

(¢) for the purchase, import or transport from Iran of goods and technology listed in Annex II, whether or not
originating in Iran.

2. Annex II shall list the goods and technology, other than those included in Annexes I and III, that could
contribute to reprocessing- or enrichment-related or heavy water-related or other activities inconsistent with the
JCPOA.

3. Exporters shall supply the competent authorities with all relevant information required for their application
for an authorisation.

4. The competent authorities shall not grant any authorisation for the transactions referred to in paragraph 1(a)
to {e), if they have reasonable grounds to determine that the actions concerned would contribute to reprocessing-
or enrichment-related, heavy waterrelated or other nuclear related activities inconsistent with the JCPOA.
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5. The competent authorities shall exchange information on requests for authorisation received under this
Article. The system referred to in Article 19(4) of Regulation (EC) No 4282009 shall be used for this purpose.

6. The competent authority granting an authorisation in accordance with paragraph 1(a) shall ensure that rights
to verify the end-use and end-use location of any supplied item have been obtained from lran and can be exercised
effectively.

7. The Member State concerned shall notify the other Member States, the Commission and the High Representa-
tive of its intention to grant an authorisation under this Article at least ten days prior to the authorisation.

Article 3b

1. For all exports for which an authorisation is required under Article 3a, such authorisation shall be granted by
the competent authorities of the Member State where the exporter is established and shall be in accordance with
the detailed rules laid down in Article 11 of Regulation (EC) No 428/2009. The authorisation shall be valid
throughout the Union.

2. Under the conditions set out in Article 3a(4) and (5), the competent authorities may annul, suspend, modify
or revoke an export authorisation which they have granted.

3. Where a competent authority refuses to grant an authorisation, or annuls, suspends, substantively modifies or
revokes an authorisation in accordance with Article 3a(4), the Member State concerned shall notify the other
Member States, the Commission and the High Representative thereof and share the relevant information with
them, while complying with the provisions concerning the confidentiality of such information of Council
Regulation (EC) No 515/97 (¥).

4. Before a competent authority of a Member State grants an authorisation in accordance with Article 3a for a
transaction which is essentially identical to a transaction which is the subject of a still valid denial issued by
another Member State or by other Member States under Article 3a(4), it shall first consult the Member State or
Member States which issued the denial. If, following such consultations, the Member State concerned decides to
grant an authorisation, it shall inform the other Member States, the Commission and the High Representative
thereof, providing all relevant information to explain the decision.

Article 3¢

1. Article 3a does not apply in relation to proposed authorisations for the supply, sale or transfer to Iran of
goods and technology listed in Annex II for light water reactors.

2. The competent authority granting an authorisation in accordance with paragraph 1 shall ensure that rights to
verify the end-use and end-use location of any supplied item have been obtained from Iran and can be exercised
effectively.

3. The Member State concerned shall inform the other Member States, the Commission and the High Represen-
tative, within four weeks, of authorisations granted under this Article.

Article 3d

1. Artide 3a does not apply in relation to proposed authorisations for the supply, sale, or transfer of items,
materials, equipment, goods and technology, and the provision of any related technical assistance, training,
financial assistance, investment, brokering or other services where the competent authorities consider them to be
directly refated to the following:

{a) the necessary modification of two cascades at the Fordow facility for stable isotope production;

(b) the export of Iran’s enriched uranium in excess of 300 kilograms in return for natural uranium; or

{¢) the modernisation of the Arak reactor based on the agreed conceptual design and, subsequently, on the agreed
final design of such reactor.
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2. The competent authority granting an authorisation in accordance with paragraph 1 shall ensure the
following:

(a) all activities are undertaken strictly in accordance with the JCPOA;

(b) rights to verify the end-use and end-use location of any supplied item have been obtained from Iran and can be
exercised effectively.

3. The Member State concerned shall notify the other Member States and the Commission of its intention to
grant an authorisation under this Article at least ten days prior to the authorisation.

(*) Council Regulation (EC) No 515/97 of 13 March 1997 on mutual assistance between the administrative

authorities of the Member States and cooperation between the latter and the Commission to ensure the correct
application of the law on customs and agricultural matters (O] L. 82, 22.3.1997, p. 1)..

The following Articles are inserted:

‘Article 4a
1. It shall be prohibited to sell, supply, transfer or export, directly or indirectly, the goods and technology listed
in Annex IIl or any other item that the Member State determines could contribute to the development of nuclear

weapon delivery systems, whether or not originating in the Union, to any Iranian person, entity or body or for use
in Iran.

2. Annex III shall list the items, including goods and technology, contained in the Missile Technology Control
Regime list.

Article 4b

It shall be prohibited:

(@) to provide, directly or indirectly, technical assistance or brokering services related to the goods and technology

listed in Annex I, or related to the provision, manufacture, maintenance and use of goods listed in Annex III,
to any Iranian person, entity or body or for use in Iran;

b

~

to provide financing or financial assistance related to the goods and technology listed in Annex 11, including in
particular grants, loans and export credit insurance for any sale, supply, transfer or export of such items, or for
any provision of related technical assistance or brokering services, directly or indirectly, to any Iranian person,
entity or body, or for use in Iran;

{c

RaA

to enter into any arrangement with an Iranian person, entity or body, or any person or entity acting on their
behalf or at their direction, including the acceptance of loans or credit made by such person, entity or body,
that would enable such person, entity or body to participate in or increase its participation, be that indepen-
dently or as part of a joint venture or other partnership, in commercial activities involving technologies listed
in Annex IIL

Article 4c

It shall be prohibited to purchase, import or transport from Iran, directly or indirectly, the goods and technology
listed in Annex Il whether the item concerned originates in Iran or not.".

Article 5 is replaced by the following:

‘Article 5
It shall be prohibited:

(a) to provide technical assistance, brokering services and other services related to the goods and technology listed
in the Common Military List of the European Union (“Common Military List”), and to the provision,
manufacture, maintenance and use of goods and technology on that list, directly or indirectly to any Iranian
person, entity or body or for use in Iran;
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(b) to provide financing or financial assistance related to the goods and technology listed in the Common Military
List, including in particular grants, Joans and export credit insurance for any sale, supply, transfer or export of
such items, or for any provision of related technical assistance or brokering services, directly or indirectly, to
any lranian person, entity or body, or for use in Iran.

[

2

to enter into any arrangement for the participation or increase in participation in any Iranian person, entity or
body engaged in the manufacture of goods or technology listed in the Common Military List, be that indepen-
dently or as part of a joint venture or other partnership. This shall include the making of loans or credit to
such a person, entity or body..

Articles 6, 7, 8, 9, 10, 10a, 10b, and 10c¢ are deleted.

Article 10d is replaced by the following:

‘Article 104
1. A prior authorisation shall be required for:

(@) the sale, supply, transfer or export of the software listed in Annex VIIA, to any Iranian person, entity or body
or for use in Iran.

(b) the provision of technical assistance or brokering services related to the software listed in Annex VIA or
related to the provision, manufacture, maintenance and use of such items, to any Iranian person, entity or
body, or for use in Iran;

(¢) the provision of financing or financial assistance related to the software listed in Annex VIIA, including in
particular grants, loans and export credit insurance for any sale, supply, transfer or export of such items, or for
any provision of related technical assistance or brokering services to any Iranian person, entity or body, or for
use in Iran.

2. The competent authorities shall not grant any authorisation under this Article ift

(a) they have reasonable grounds to determine that the sale, supply, transfer or export of the software is or may be
intended for use in connection with the following:

(i) reprocessing- or enrichment-related, heavy water-related, or other nuclear-related activities inconsistent
with the JCPOA;

(ii) Iran’s military or ballistic missile programme; or
(iii) the direct or indirect benefit of the Iranian Revolutionary Guard Corps;
(b) contracts for delivery of such items or assistance do not include appropriate end-user guarantees.

3. The Member State concerned shall notify the other Member States and the Commission of its intention to
grant an authorisation under this Article at least ten days prior to granting the authorisation.

4. Where a competent authority refuses to grant an authorisation, or annuls, suspends, substantively modifies or
revokes an authorisation in accordance with this Article, the Member State concerned shall notify the other
Member States, the Commission and the High Representative thereof and share the relevant information with
them.

5. Before a competent authority of a Member State grants an authorisation in accordance with this Article for a
transaction which is essentially identical to a transaction which is the subject of a still valid denial issued by
another Member State or by other Member States, it shall first consult the Member State or Member States which
issued the denial. If, following such consultations, the Member State concerned decides to grant an authorisation, it
shall inform the other Member States, the Commission and the High Representative thereof, providing all relevant
information to explain the decision.’.

(9) Articles 10e, 10f, 11, 12, 13, 14, 14a and 15 are deleted.
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(10) Article 15a is replaced by the following:

11

(12

‘Article 15a
1. A prior authorisation shall be required for:

(@) the sale, supply, transfer or export of graphite and raw or semi-finished metals as listed in Annex VIIB, to any
Iranian person, entity or body or for use in Iran;

(b) the provision of technical assistance or brokering services related to graphite and raw or semi-finished metals
listed in Annex VIB or related to the provision, manufacture, maintenance and use of such items, to any
Iranian person, entity or body, or for use in Iran;

(c) the provision of financing or financial assistance related to graphite and raw or semi-finished metals listed in
Annex VIIB, including in particular grants, loans and export credit insurance for any sale, supply, transfer or
export of such items, or for any provision of related technical assistance or brokering services to any Iranian
person, entity or body, or for use in Iran.

2. The competent authorities shall not grant any authorisation under this Article if:

R

they have reasonable grounds to determine that the sale, supply, transfer or export of the graphite and raw or
semi-finished metals is or may be intended for use in connection with the following:

{a

(i) reprocessing- or enrichment-related, heavy water-related, or other nuclear related activities inconsistent
with the JCPOA;

(ii) Iran’s military or ballistic missile programme; or
(iif) the direct or indirect benefit of the Iranian Revolutionary Guard Corps;
(b} contracts for delivery of such items or assistance do not include appropriate end-user guarantees.

3. The Member State concerned shall notify the other Member States and the Commission of its intention to
grant an authorisation under this Article at least ten days prior to granting the authorisation.

4. Where a competent authority refuses to grant an authorisation, or annuls, suspends, substantively modifies or
revokes an authorisation in accordance with this Article, the Member State concerned shall notify the other
Member States, the Commission and the High Representative thereof and share the relevant information with
them.

5. Before a competent authority of a Member State grants an authorisation in accordance with this Article for a
transaction which is essentially identical to a transaction which is the subject of a still valid denial issued by
another Member State or by other Member States, it shall first consult the Member State or Member States which
issued the denial. If, following such consultations, the Member State concerned decides to grant an authorisation, it
shall inform the other Member States, the Commission and the High Representative thereof, providing all relevant
information to explain the decision.

6. The provisions in paragraphs 1 to 3 shall not apply in relation to the goods listed in Annexes I, If and IIf or
in relation to Annex I to Regulation (EC) No 428{2009..

Articles 15b, 15¢, 16, 17, 18, 19, 20, 21 and 22 are deleted.
Article 23(4) is replaced by the following:

‘4. Without prejudice to the derogations provided for in Articles 24, 25, 26, 27, 28, 28a, 28b and 29, it shall
be prohibited to supply specialised financial messaging services, which are used to exchange financial data, to the
natural or legal persons, entities or bodies listed in Annexes VIII and IX.".
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(13) The following Article is added:

‘Article 23a

1. All funds and economic resources belonging to, owned, held or controlled by the persons, entities and bodies
listed in Annex XII shall be frozen. Annex XII includes the natural and legal persons, entities and bodies
designated by the UN Security Council in accordance with paragraph 6(c) of Annex B to UNSCR 2231 (2015).

2. All funds and economic resources belonging to, owned, held or controlled by the persons, entities and bodies
listed in Annex XIV shall be frozen. Annex XIV shall include the natural and legal persons, entities and bodies who,
in accordance with Article 20(1)(e) of Council Decision 2010/413/CFSP, have been identified as:

{a) being engaged in, directly associated with, or provided support for, Iran’s proliferation-sensitive nuclear
activities undertaken contrary to Iran’s commitments in the JCPOA or the development of nuclear weapon
delivery systems by Iran, including through the involvement in procurement of prohibited items, goods,
equipment, materials and technology specified in the statement set out in Annex B to UNSCR 2231 (2015),
Decision 2010/413{CFSP or the Annexes to this Regulation;

=

assisting designated persons or entities in evading or acting inconsistently with the JCPOA, UNSCR
2231 (2015), Decision 2010/413/CFSP or this Regulation;

{c) acting on behalf or at the direction of designated persons or entities; or
(d) being a legal person, entity or body owned or controlled by designated persons or entities.

3. No funds or economic resources shall be made available, directly or indirectly, to or for the benefit of the
natural or legal persons, entities or bodies listed in Annexes XIII and XIV.

4. Without prejudice to the derogations provided for in Articles 24, 25, 26, 27, 28, 28a, 28b or 29, it shall be
prohibited to supply specialised financial messaging services, which are used to exchange financial data, to the
natural or legal persons, entities or bodies listed in Annexes XIII and XIV.

5. Annexes XIIl and XIV shall include the grounds for listing of listed natural or legal persons, entities or bodies.

6. Annexes XIII and XIV shall also include, where available, the information necessary to identify the natural or
legal persons, entities or bodies concerned. With regard to natural persons, such information may include names,
including aliases, date and place of birth, nationality, passport and identity card numbers, gender, address if known,
and function or profession. With regard to legal persons, entities or bodies, such information may include names,
place and date of registration, registration number and place of business. Annexes XIII and XIV shall also include
the date of designation.’.

Articles 24 to 29 are replaced by the following:

‘Article 24

By way of derogation from Article 23 or Article 23a, the competent authorities may authorise the release of

certain frozen funds or economic resources, provided that the following conditions are met:

(a) the funds or economic resources are the subject of a judicial, administrative or arbitral lien established before
the date on which the person, entity or body referred to in Article 23 or Article 23a has been designated by
the Sanctions Committee, the UN Security Council or the Council or of a judicial, administrative or arbitral
judgment rendered prior to that date;
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the funds or economic resources will be used exclusively to satisfy claims secured by such a lien or recognised
as valid in such a judgment, within the limits set by applicable laws and regulations governing the rights of
persons having such claims;

c

L

the lien or judgment is not for the benefit of a person, entity or body listed in Annexes VIII, IX, XIII or XIV;
(d) recognising the lien or judgment is not contrary to public policy in the Member State concerned; and

{e) where Article 23(1) or Article 23a(1) applies, the UN Security Council has been notified by the Member State
of the lien or judgment.

Article 25

By way of derogation from Article 23 or Article 23a and provided that a payment by a person, entity or body
listed in Annexes VIIL IX, XIIT or XIV is due under a contract or agreement that was concluded by, or an obligation
that arose for the person, entity or body concerned, before the date on which that person, entity or body had been
designated by the Sanctions Committee, the UN Security Council or by the Council, the competent authorities may
authorise, under such conditions as they deem appropriate, the release of certain frozen funds or economic
resources, provided that the following conditions are met:

(a) the competent authority concerned has determined that:

(i) the funds or economic resources shall be used for a payment by a person, entity or body listed in
Annexes VIII, IX, XIII or XIV;

(ii) the payment will not contribute to an activity prohibited under this Regulation. If the payment serves as
consideration for a trade activity that has already been performed and the competent authority of another
Member State had given prior confirmation that the activity was not prohibited at the dme it was
performed, it shall be deemed, prima facie, that the payment will not contribute to a prohibited activity;
and

(iii) the payment is not in breach of Article 23(3) or Article 23a(3); and

(b) where Article 23(1) or Article 23a(1) applies, the Member State concerned has notified the UN Security
Council of that determination and its intention to grant an authorisation, and the UN Security Council has not
objected to that course of action within ten working days of notification.

Article 26

By way of derogation from Article 23 or Article 23a, the competent authorities may authorise the release of
certain frozen funds or economic resources, or the making available of certain funds or economic resources, under
such conditions as they deem appropriate, provided that the following conditions are met:

(a) the competent authority concerned has determined that the funds or economic resources concerned are:

() necessary to satisfy the basic needs of natural or legal persons, entities or bodies listed in Annexes VIII, IX,
XII or XIV and their dependent family members of such natural persons, including payments for
foodstuffs, rent or mortgage, medicines and medical treatment, taxes, insurance premiums, and public
utility charges;

(i) intended exclusively for payment of reasonable professional fees and reimbursement of incurred expenses
associated with the provision of legal services; or

(iif) intended exclusively for payment of fees or service charges for routine holding or maintenance of frozen
funds or economic resources.

(b) where the authorisation concerns a person, entity or body listed in Annex XII, the Member State concerned
has notified the UN Security Council of the determination referred to in point (a) and its intention to grant an
authorisation, and the UN Security Council has not objected to that course of action within five working days
of notification.
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Article 27

By way of derogation from Article 23(2) and (3) or Article 23a(2) and (3), the competent authorities may authorise
the release of certain frozen funds or economic resources or the making available of certain funds or economic
resources, under such conditions as they deem appropriate, after having determined that the funds or economic
resources concerned are to be paid into or from an account of a diplomatic mission or consular post or an inter-
national organisation enjoying immunities in accordance with international law, insofar as such payments are
intended to be used for official purposes of the diplomatic mission or consular post or international organisation.

Article 28

By way of derogation from Article 23 or Article 23a, the competent authorities may authorise the release of
certain frozen funds or economic resources or the making available of certain funds or economic resources, after
having determined that the funds or economic resources concerned are necessary for extraordinary expenses
provided that, where the authorisation concerns a person, entity or body listed in Annex XIII, the UN Security
Council has been notified of that determination by the Member State concerned and the determination has been
approved by the UN Security Council.

Article 28a

By way of derogation from Article 23(2) and (3) or Article 23a(2) and (3), the competent authorities may
authorise, under such conditions as they deem appropriate, the release of certain frozen funds or economic
resources or the making available of certain funds or economic resources, after having determined that the funds
or economic resources concerned are necessary for activities directly related to equipment referred to in
paragraph 2(c), subparagraph 1 of Annex B to UNSCR 2231 (2015) for light water reactors.

Article 28b

By way of derogation from Article 23 or Article 23a, the competent authorities may authorise the release of
certain frozen funds or economic resources or the making available of certain funds or economic resources, under
such conditions as they deem appropriate, provided that the following conditions are met:

(@) the competent authority concerned has determined that the funds or economic resources concerned are:
(i) necessary for the civil nuclear cooperation projects described in Annex IIT of the JCPOA;

(i) necessary for activities directly related to the items specified in Articles 2a and 3a, or to any other activity
required for the implementation of the JCPOA; and

(b) where the authorisation concerns a person, entity or body listed in Annex XIII, the UN Security Council has
been notified of that determination by the Member State concerned and the determination has been approved
by the UN Security Council.

Article 29

1. Artice 23(3) or Article 23a(3) shall not prevent the crediting of the frozen accounts by financial or credit
institutions that receive funds transferred by third parties to the account of a listed person, entity or body, provided
that any additions to such accounts shall also be frozen. The financial or credit institution shall inform the
competent authorities about such transactions without delay.

2. Provided that any such interest or other earnings and payments are frozen in accordance with Article 23(1)
or (2) or Article 23a(1) or (2), Article 23(3) or Article 23a(3) shall not apply to the addition to frozen accounts of:

(a) interest or other earnings on those accounts; or

(b} payments due under contracts, agreements or obligations that were concluded or arose before the date on
which the person, entity or body referred to in Article 23 or Article 23a has been designated by the Sanctions
Committee, the UN Security Council or by the Council.”.
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Articles 30, 30a, 30b, 31, 33, 34 and 35 are deleted.

Articles 36 and 37 are replaced by the following:

‘Article 36

The person providing advance information as determined in the relevant provisions concerning summary
declarations as well as customs declarations in Regulation (EEC) No 2913/92 and in Regulation (EEC) No 2454/93
shall also present any authorisations if required by this Regulation.

Article 37

1. The provision of bunkering or ship supply services, or any other servicing of vessels, to vessels owned or
controlled, directly or indirectly, by an Iranian person, entity or body shall be prohibited where the providers of the
service have information, including from the competent customs authorities on the basis of the advance
information referred to in Article 36, that provides reasonable grounds to determine that the vessels carry goods
covered by the Common Military List or goods whose supply, sale, transfer or export is prohibited under this
Regulation, unless the provision of such services is necessary for humanitarian and safety purposes.

2. The provision of engineering and maintenance services to cargo aircraft owned or controlled, directly or
indirectly, by an Iranian person, entity or body shall be prohibited, where the providers of the service have
information, including from the competent customs authorities on the basis of the advance information referred to
in Article 36, that provides reasonable grounds to determine that the cargo aircraft carry goods covered by the
Common Military List or goods the supply, sale, transfer or export of which is prohibited under this Regulation,
unless the provision of such services is necessary for humanitarian and safety purposes.

3. The prohibitions in paragraphs 1 and 2 of this Article shall apply until the cargo has been inspected and,
where necessary, seized or disposed of, as the case may be.

Any seizure and disposal may, in accordance with national legislation or the decision of a competent authority, be
carried out at the expense of the importer or be recovered from any other person or entity responsible for the
attempted illicit supply, sale, transfer or export.’.

Article 37a and 37b are deleted.

Point (a) of Article 38(1) is replaced by the following:

‘(a) designated persons, entities or bodies listed in Annexes VIII, IX, XIII and XIV".
Article 39 is deleted.

Point (a) of Article 40(1) is replaced by the following:

‘(@) supply immediately any information which would facilitate compliance with this Regulation, such as
information on accounts and amounts frozen in accordance with Article 23 or 23a, to the competent
authorities of the Member States where they are resident or located, and shall transmit such information,
directly or through the Member States, to the Commission;’.

Article 41 is replaced by the following:

‘Article 41

It shall be prohibited to participate, knowingly and intentionally, in activities the object or effect of which is to
circumvent the measures in Article 2a, 2b, 2¢, 2d, 3a, 3b, 3¢, 3d, 4a, 4b, 5, 10d, 15a, 23, 23a and 37 of this
Regulation.”.

(22) In Article 42, paragraph 3 is deleted.

(23) Articles 43, 43a, 43b and 43¢ are deleted.
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(24) In Article 44(1), point (a) is replaced by the following:

‘@) in respect of funds frozen under Articles 23 and 23a and authorisations granted under Articles 24, 25, 26, 27,
28, 28a and 28b;.

(25

Article 45 is replaced by the following:

‘Article 45

The Commission shall amend Annexes I, II, 11, VHA, VIIB and X on the basis of information supplied by Member
States..

™
A=)

Article 46 is replaced by the following:

‘Article 46

1. Where the UN Security Council lists a natural or legal person, entity or body, the Council shall include such
natural or legal person, entity or body in Annex VIIL

2. Where the Council decides to subject a natural or Jegal person, entity or body to the measures referred to in
Article 23(2) and (3), it shall amend Annex IX accordingly.

3. Where the Council decides to subject a natural or legal person, entity or body to the measures referred to in
Article 23a(2) and (3), it shall amend Annex XIV accordingly.

4. The Council shall communicate its decision, including the grounds for listing, to the natural or legal person,
entity or body referred to in paragraphs 1 to 3, either directly, if the address is known, or through the publication
of a notice, providing such natural or legal person, entity or body with an opportunity to present observations.

5. Where observations are submitted, or where substantial new evidence is presented, the Council shall review
its decision and inform the natural or legal person, entity or body accordingly.

6. Where the United Nations decides to delist a natural or legal person, entity or body, or to amend the
identifying data of a listed natural or legal person, entity or body, the Council shall amend Annex VI or XII
accordingly.

7. The lists in Annexes IX and XIV shall be reviewed in regular intervals and at least every 12 months..

(27) Annexes I, Il and I are replaced by the text set out in Annex [ to this Regulation.
(28) Annexes IV, IVA, V, VI, VIA, VIB and VII are deleted.

(29) Annexes VIIA and VIIB are replaced by the text set out in Annex II to this Regulation.
(30) Annex X is replaced by the text set out in Annex III to this Regulation.

(31) Annexes XI and XII are deleted.

(32) Annexes XII and X1V, as set out in Annex IV to this Regulation, are added.

Article 2

This Regulation shall enter into force on the date following that of its publication in the Official Journal of the
European Union.

It shall apply from the date referred to in the second subparagraph of Article 2 of Decision (CFSP) 2015/1863. The date
of application shall be published on the same day in the Offidal Journal of the European Union.
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This Regulation shall be binding in its entirety and directly applicable in all Member States.

Done at Brussels, 18 October 2015.

For the Council
The President
J. ASSELBORN
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ANNEX I
‘ANNEX 1

List of the goods and technology referred to in Article 2a

This Annex comprises the following items listed in the Nuclear Suppliers Group list, as defined therein:

Note: Any item whose specific technical characteristics or specifications fall within categories specified by both Annex I
and Annex III shall be considered to fall within Annex III only

NSG Part I
ANNEX A

TRIGGER LIST REFERRED TO IN GUIDELINES

GENERAL NOTES

1. The object of these controls should not be defeated by the transfer of component parts. Each government will take
such actions as it can to achieve this aim and will continue to seek a workable definition for component parts, which
could be used by all suppliers.

2. With reference to Paragraph 9(b)(2) of the Guidelines, same type should be understood as when the design,
construction or operating processes are based on the same or similar physical or chemical processes as those
identified in the Trigger List.

3. Suppliers recognize the close relationship for certain isotope separation processes between plants, equipment and
technology for uranium enrichment and that for isotope separation of “other elements” for research, medical and
other non-nuclear industrial purposes. In that regard, suppliers should carefully review their legal measures, including
export licensing regulations and information/technology classification and security practices, for isotope separation
activities involving “other elements” to ensure the implementation of appropriate protection measures as warranted.
Suppliers recognize that, in particular cases, appropriate protection measures for isotope separation activities
involving “other elements” will be essentially the same as those for uranium enrichment. (See Introductory Note in
Section 5 of the Trigger List.) In accordance with Paragraph 17(a) of the Guidelines, suppliers shall consult with other
suppliers as appropriate, in order to promote uniform policies and procedures in the transfer and protection of
plants, equipment and technology involving isotope separation of “other elements”. Suppliers should also exercise
appropriate caution in cases involving the application of equipment and technology, derived from uranium
enrichment processes, for other non-nuclear uses such as in the chemical industry.

TECHNOLOGY CONTROLS

The transfer of “technology” directly associated with any item in the List will be subject to as great a degree of scrutiny
and control as will the item itself, to the extent permitted by national legislation.

Controls on “technology” transfer do not apply to information “in the public domain” or to “basic scientific research”.

In addition to controls on “technology” transfer for nuclear non-proliferation reasons, suppliers should promote
protection of this technology for the design, construction, and operation of trigger list facilities in consideration of the
risk of terrorist attacks, and should stress to recipients the necessity of doing so.

SOFTWARE CONTROLS

The transfer of “software” directly associated with any item in the List will be subject to as great a degree of scrutiny and
controls as will the item itself, to the extent permitted by national legislation.

Controls on “software” transfer do not apply to information in “the public domain” or to “basic scientific research”.
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DEFINITIONS

“basic scientific research” — Experimental or theoretical work undertaken principally to acquire new knowledge of the
fundamental principles of phenomena and observable facts, not primarily directed towards a specific practical aim or
objective.

“development” is related to all phases before “production” such as:

— design

— design research

— design analysis

— design concepts

— assembly and testing of prototypes

— pilot production schemes

— design data

— process of transforming design data into a product

— configuration design

— integration design

— layouts

“in the public domain” as it applies herein, means “technology” or “software” that has been made available without
restrictions upon its further dissemination. (Copyright restrictions do not remove “technology” or “software” from being

in the public domain.)

“microprograms” — A sequence of elementary instructions, maintained in a special storage, the execution of which is
initiated by the introduction of its reference instruction into an instruction register.

“other elements” — All elements other than hydrogen, uranium and plutonium.
“production” means all production phases such as:

— construction

— production engineering

— manufacture

— integration

— assembly (mounting)

— inspection

— testing

— quality assurance

“program” — A sequence of instructions to carry out a process in, or convertible into, a form executable by an
electronic computer.

“software” means a collection of one or more “programs” or “microprograms” fixed in any tangible medium of
expression.

“technical assistance” may take forms such as: instruction, skills, training, working knowledge, consulting services.
Note: “Technical assistance” may involve transfer of “technical data”.

“technical data” may take forms such as blueprints, plans, diagrams, models, formulae, engineering designs and specifi-
cations, manuals and instructions written or recorded on other media or devices such as disk, tape, read-only memories.
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“technology” means specific information required for the “development”, “production”, or “use” of any item contained in
the List. This information may take the form of “technical data”, or “technical assistance”.

“use”

1.1.

2.1.

2.2

— Operation, installation (including on-site installation), maintenance (checking), repair, overhaul or refurbishing.

MATERIAL AND EQUIPMENT
Source and special fissionable material

As defined in Article XX of the Statute of the International Atomic Energy Agency:
“Source material”

The term “source material” means uranium containing the mixture of isotopes occurring in nature; uranium
depleted in the isotope 235; thorium; any of the foregoing in the form of metal, alloy, chemical compound, or
concentrate; any other material containing one or more of the foregoing in such concentration as the Board of
Governors shall from time to time determine; and such other material as the Board of Governors shall from time
to time determine.

“Special fissionable material”

i) The term “special fissionable material” means plutonium-239; uranium-233; “uranium enriched in the
isotopes 235 or 2337 any material containing one or more of the foregoing; and such other fissionable
material as the Board of Governors shall from time to time determine; but the term “special fissionable
material” does not include source material.

if

=

The term “uranium enriched in the isotopes 235 or 233" means uranium containing the isotopes 235 or 233
or both in an amount such that the abundance ratio of the sum of these isotopes to the isotope 238 is greater
than the ratio of the isotope 235 to the isotope 238 occurring in nature.

However, for the purposes of the Guidelines, items specified in subparagraph (a) below, and exports of source or
special fissionable material to a given recipient country, within a period of 12 months, below the limits specified
in subparagraph (b) below, shall not be included:

(a) Plutonium with an isotopic concentration of plutonium-238 exceeding 80 %.
Special fissionable material when used in gram quantities or less as a sensing component in instruments; and

Source material which the Government is satisfied is to be used only in non- nuclear activities, such as the
production of alloys or ceramics;

(b) Special fissionable material 50 effective grams;
Natural uranium 500 kilograms;
Depleted uranium 1 000 kilograms; and
Thorium 1 000 kilograms.

Equipment and Non-nuclear Materials

The designation of items of equipment and non-nuclear materials adopted by the Government is as follows
(quantities below the levels indicated in the Annex B being regarded as insignificant for practical purposes):

Nuclear reactors and especially designed or prepared equipment and components therefor (see Annex B,
section 1.);

Non-nuclear materials for reactors (see Annex B, section 2.);
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2.3.

2.4,

2.5.

2.6.

2.7.

1.1.

Plants for the reprocessing of irradiated fuel elements, and equipment especially designed or prepared
therefor (see Annex B, section 3.);

Plants for the fabrication of nuclear reactor fuel elements, and equipment especially designed or prepared
therefor (see Annex B, section 4.);

Plants for the separation of isotopes of natural uranium, depleted uranium or special fissionable material
and equipment, other than analytical instruments, especially designed or prepared therefor (see Annex B,
section 5.);

Plants for the production or concentration of heavy water, deuterium and deuterium compounds and
equipment especially designed or prepared therefor (see Annex B, section 6.);

Plants for the conversion of uranium and plutonium for use in the fabrication of fuel elements and the
separation of uranium isotopes as defined in sections 4 and 5 respectively, and equipment especially
designed or prepared therefor (See Annex B, section 7.).

ANNEX B

CLARIFICATION OF ITEMS ON THE TRIGGER LIST
(as designated in Section 2 of MATERIAL AND EQUIPMENT of Annex A)

Nuclear reactors and especially designed or prepared equipment and components therefor

INTRODUCTORY NOTE

Various types of nuclear reactors may be characterized by the moderator used (e.g., graphite, heavy water, light
water, none), the spectrum of neutrons therein (e.g., thermal, fast), the type of coolant used (e.g., water, liquid
metal, molten salt, gas), or by their function or type (e.g., power reactors, research reactors, test reactors). It is
intended that all of these types of nuclear reactors are within scope of this entry and all of its sub-entries where
applicable. This entry does not control fusion reactors.

Complete nuclear reactors

Nuclear reactors capable of operation so as to maintain a controlled self-sustaining fission chain reaction.

EXPLANATORY NOTE

A “nuclear reactor” basically includes the items within or attached directly to the reactor vessel, the equipment
which controls the level of power in the core, and the components which normally contain or come in direct
contact with or control the primary coolant of the reactor core.

EXPORTS

The export of the whole set of major items within this boundary will take place only in accordance with the
procedures of the Guidelines. Those individual items within this functionally defined boundary which will be
exported only in accordance with the procedures of the Guidelines are listed in paragraphs 1.2. to 1.11. The
Government reserves to itself the right to apply the procedures of the Guidelines to other items within the
functionally defined boundary.

Nuclear reactor vessels

Metal vessels, or major shop-fabricated parts therefor, especially designed or prepared to contain the core of a
nuclear reactor as defined in paragraph 1.1. above, as well as relevant reactor internals as defined in
paragraph 1.8. below.

19 op 359



Cnyx6eH BecHuK Ha PM, 6p. 91 oa 11.05.2016 roavHa

18.10.2015 Official Journal of the European Union L 274/19
EXPLANATORY NOTE
Item 1.2 covers nuclear reactor vessels regardless of pressure rating and includes reactor pressure vessels and
calandrias. The reactor vessel head is covered by item 1.2. as a major shop-fabricated part of a reactor vessel.
1.3.  Nuclear reactor fuel charging and discharging machines
Manipulative equipment especially designed or prepared for inserting or removing fuel in a nuclear reactor as
defined in paragraph 1.1. above.
EXPLANATORY NOTE
The items noted above are capable of on-load operation or at employing technically sophisticated positioning or
alignment features to allow complex off-load fueling operations such as those in which direct viewing of or
access to the fuel is not normally available.
1.4.  Nuclear reactor control rods and equipment
Especially designed or prepared rods, support or suspension structures therefor, rod drive mechanisms or rod
guide tubes to control the fission process in a nuclear reactor as defined in paragraph 1.1. above.
1.5.  Nuclear reactor pressure tubes
Tubes which are especially designed or prepared to contain both fuel elements and the primary coolant in a
reactor as defined in paragraph 1.1. above.
EXPLANATORY NOTE
Pressure tubes are parts of fuel channels designed to operate at elevated pressure, sometimes in excess of 5 MPa.
1.6.  Nuclear fuel cladding
Zirconium metal tubes or zirconium alloy tubes (or assemblies of tubes) especially designed or prepared for use
as fuel cladding in a reactor as defined in paragraph 1.1. above, and in quantities exceeding 10 kg.
N.B.: For zirconium pressure tubes see 1.5. For calandria tubes see 1.8.
EXPLANATORY NOTE
Zirconium metal tubes or zirconium alloy tubes for use in a nuclear reactor consist of zirconium in which the
relation of hafnium to zirconium is typically less than 1:500 parts by weight.
1.7.  Primary coolant pumps or circulators

Pumps or circulators especially designed or prepared for circulating the primary coolant for nuclear reactors as
defined in paragraph 1.1. above.

EXPLANATORY NOTE

Especially designed or prepared pumps or circulators include pumps for water-cooled reactors, circulators for
gas-cooled reactors, and electromagnetic and mechanical pumps for liquid-metal-cooled reactors. This
equipment may include pumps with elaborate sealed or multi-sealed systems to prevent leakage of primary
coolant, canned-driven pumps, and pumps with inertial mass systems. This definition encompasses pumps
certified to Section III, Division I, Subsection NB (Class 1 components) of the American Society of Mechanical
Engineers (ASME) Code, or equivalent standards.
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1.8.  Nuclear reactor internals
“Nuclear reactor internals” especially designed or prepared for use in a nuclear reactor as defined in
paragraph 1.1 above. This includes, for example, support columns for the core, fuel channels, calandria tubes,
thermal shields, baffles, core grid plates, and diffuser plates.
EXPLANATORY NOTE
“Nuclear reactor internals” are major structures within a reactor vessel which have one or more functions such
as supporting the core, maintaining fuel alignment, directing primary coolant flow, providing radiation shields
for the reactor vessel, and guiding in-core instrumentation.

1.9.  Heat exchangers
(a) Steam generators especially designed or prepared for the primary, or intermediate, coolant circuit of a

nuclear reactor as defined in paragraph 1.1 above.
(b) Other heat exchangers especially designed or prepared for use in the primary coolant circuit of a nuclear
reactor as defined in paragraph 1.1 above.

EXPLANATORY NOTE
Steam generators are especially designed or prepared to transfer the heat generated in the reactor to the feed
water for steam generation. In the case of a fast reactor for which an intermediate coolant loop is also present,
the steam generator is in the intermediate circuit.
In a gas-cooled reactor, a heat exchanger may be utilized to transfer heat to a secondary gas loop that drives a
gas turbine.
The scope of control for this entry does not include heat exchangers for the supporting systems of the reactor,
e.g., the emergency cooling system or the decay heat cooling system.

1.10. Neutron detectors
Especially designed or prepared neutron detectors for determining neutron flux levels within the core of a
reactor as defined in paragraph 1.1. above.
EXPLANATORY NOTE
The scope of this entry encompasses in-core and ex-core detectors which measure flux levels in a large range,
typically from 10+ neutrons per cm? per second to 10'° neutrons per cm? per second or more. Ex-core refers to
those instruments outside the core of a reactor as defined in paragraph 1.1. above, but located within the
biological shielding.

1.11.  External thermal shields

“External thermal shields” especially designed or prepared for use in a nuclear reactor as defined in
paragraph 1.1 for reduction of heat loss and also for containment vessel protection.

EXPLANATORY NOTE

“External thermal shields” are major structures placed over the reactor vessel which reduce heat loss from the
reactor and reduce temperature within the containment vessel.
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2. Non-nuclear materials for reactors

2.1.  Deuterium and heavy water
Deuterium, heavy water (deuterium oxide) and any other deuterium compound in which the ratio of deuterium
to hydrogen atoms exceeds 1:5 000 for use in a nuclear reactor as defined in paragraph 1.1. above in quantities
exceeding 200 kg of deuterium atoms for any one recipient country in any period of 12 months.

2.2.  Nuclear grade graphite
Graphite having a purity level better than 5 parts per million boron equivalent and with a density greater than
1.50 gfem for use in a nuclear reactor as defined in paragraph 1.1 above, in quantities exceeding 1 kilogram.
EXPLANATORY NOTE
For the purpose of export control, the Government will determine whether or not the exports of graphite
meeting the above specifications are for nuclear reactor use.
Boron equivalent (BE) may be determined experimentally or is calculated as the sum of BE, for impurities
(excluding BE,,, since carbon is not considered an impurity) including boron, where:
BE, (ppm) = CF x concentration of element Z (in ppm);
CF is the conversion factor: (o, x A) divided by (o} * A));
o, and o, are the thermal neutron capture cross sections (in barns) for naturally occurring boron and
element Z respectively; and A; and A, are the atomic masses of naturally occurring boron and element Z
respectively.

3. Plants for the reprocessing of irradiated fuel elements, and equipment especially designed or prepared

therefor

INTRODUCTORY NOTE

Reprocessing irradiated nuclear fuel separates plutonium and uranium from intensely radioactive fission
products and other transuranic elements. Different technical processes can accomplish this separation. However,
over the years Purex has become the most commonly used and accepted process. Purex involves the dissolution
of irradiated nuclear fuel in nitric acid, followed by separation of the uranium, plutonium, and fission products
by solvent extraction using a mixture of tributyl phosphate in an organic diluent.

Purex facilities have process functions similar to each other, including: irradiated fuel element chopping, fuel
dissolution, solvent extraction, and process liquor storage. There may also be equipment for thermal denitration
of uranium nitrate, conversion of plutonium nitrate to oxide or metal, and treatment of fission product waste
liquor to a form suitable for long term storage or disposal. However, the specific type and configuration of the
equipment performing these functions may differ between Purex facilities for several reasons, including the type
and quantity of irradiated nuclear fuel to be reprocessed and the intended disposition of the recovered materials,
and the safety and maintenance philosophy incorporated into the design of the facility.

A “plant for the reprocessing of irradiated fuel elements”, includes the equipment and components which
normally come in direct contact with and directly control the irradiated fuel and the major nuclear material and
fission product processing streams.

These processes, including the complete systems for plutonium conversion and plutonium metal production,
may be identified by the measures taken to avoid criticality (e.g. by geometry), radiation exposure (e.g. by
shielding), and toxicity hazards (e.g. by containment).
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EXPORTS
The export of the whole set of major items within this boundary will take place only in accordance with the
procedures of the Guidelines.
The Government reserves to itself the right to apply the procedures of the Guidelines to other items within the
functionally defined boundary as listed below.
Items of equipment that are considered to fall within the meaning of the phrase “and equipment especially
designed or prepared” for the reprocessing of irradiated fuel elements include:

3.1.  Irradiated fuel element chopping machines
Remotely operated equipment especially designed or prepared for use in a reprocessing plant as identified above
and intended to cut, chop or shear irradiated nuclear fuel assemblies, bundles or rods.
EXPLANATORY NOTE
This equipment breaches the cladding of the fuel to expose the irradiated nuclear material to dissolution.
Especially designed metal cutting shears are the most commonly employed, although advanced equipment, such
as lasers, may be used.

3.2.  Dissolvers
Critically safe tanks (e.g. small diameter, annular or slab tanks) especially designed or prepared for use in a
reprocessing plant as identified above, intended for dissolution of irradiated nuclear fuel and which are capable
of withstanding hot, highly corrosive liquid, and which can be remotely loaded and maintained.
EXPLANATORY NOTE
Dissolvers normally receive the chopped-up spent fuel. In these critically safe vessels, the irradiated nuclear
material is dissolved in nitric acid and the remaining hulls removed from the process stream.

3.3.  Solvent extractors and solvent extraction equipment
Especially designed or prepared solvent extractors such as packed or pulse columns, mixer settlers or centrifugal
contactors for use in a plant for the reprocessing of irradiated fuel. Solvent extractors must be resistant to the
corrosive effect of nitric acid. Solvent extractors are normally fabricated to extremely high standards (including
special welding and inspection and quality assurance and quality control techniques) out of low carbon stainless
steels, titanium, zirconium, or other high quality materials.
EXPLANATORY NOTE
Solvent extractors both receive the solution of irradiated fuel from the dissolvers and the organic solution which
separates the uranium, plutonium, and fission products. Solvent extraction equipment is normally designed to
meet strict operating parameters, such as long operating lifetimes with no maintenance requirements or
adaptability to easy replacement, simplicity of operation and control, and flexibility for variations in process
conditions.

3.4.  Chemical holding or storage vessels

Especially designed or prepared holding or storage vessels for use in a plant for the reprocessing of irradiated
fuel. The holding or storage vessels must be resistant to the corrosive effect of nitric acid. The holding or
storage vessels are normally fabricated of materials such as low carbon stainless steels, titanium or zirconium, or
other high quality materials. Holding or storage vessels may be designed for remote operation and maintenance
and may have the following features for control of nuclear criticality:

(1) walls or internal structures with a boron equivalent of at least two per cent, or
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3.5.

(2) a maximum diameter of 175 mm (7 in) for cylindrical vessels, or

(3) a maximum width of 75 mm (3 in) for either a slab or annular vessel.
EXPLANATORY NOTE

Three main process liquor streams result from the solvent extraction step. Holding or storage vessels are used in
the further processing of all three streams, as follows:

(@) The pure uranium nitrate solution is concentrated by evaporation and passed to a denitration process where
it is converted to uranium oxide. This oxide is re-used in the nuclear fuel cycle.

(b) The intensely radioactive fission products solution is normally concentrated by evaporation and stored as a
liquor concentrate. This concentrate may be subsequently evaporated and converted to a form suitable for
storage or disposal.

(©) The pure plutonium nitrate solution is concentrated and stored pending its transfer to further process steps.
In particular, holding or storage vessels for plutonium solutions are designed to avoid criticality problems
resulting from changes in concentration and form of this stream.

Neutron measurement systems for process control

Neutron measurement systems especially designed or prepared for integration and use with automated process
control systems in a plant for the reprocessing of irradiated fuel elements.

EXPLANATORY NOTE

These systems involve the capability of active and passive neutron measurement and discrimination in order to
determine the fissile material quantity and composition. The complete system is composed of a neutron
generator, a neutron detector, amplifiers, and signal processing electronics.

The scope of this entry does not include neutron detection and measurement instruments that are designed for
nuclear material accountancy and safeguarding or any other application not related to integration and use with
automated process control systems in a plant for the reprocessing of irradiated fuel elements.

Plants for the fabrication of nuclear reactor fuel elements, and equipment especially designed or
prepared therefor

INTRODUCTORY NOTE

Nuclear fuel elements are manufactured from one or more of the source or special fissionable materials
mentioned in MATERIAL AND EQUIPMENT of this annex. For oxide fuels, the most common type of fuel,
equipment for pressing pellets, sintering, grinding and grading will be present. Mixed oxide fuels are handled in
glove boxes (or equivalent containment) until they are sealed in the cladding. In all cases, the fuel is hermetically
sealed inside a suitable cladding which is designed to be the primary envelope encasing the fuel so as to provide
suitable performance and safety during reactor operation. Also, in all cases, precise control of processes,
procedures and equipment to extremely high standards is necessary in order to ensure predictable and safe fuel
performance.

EXPLANATORY NOTE

Items of equipment that are considered to fall within the meaning of the phrase “and equipment especially
designed or prepared” for the fabrication of fuel elements include equipment which:

(2) normally comes in direct contact with, or directly processes, or controls, the production flow of nuclear
material;

(b) seals the nuclear material within the cladding;
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5.1.

() checks the integrity of the cladding or the seal;
(d) checks the finish treatment of the sealed fuel; or
(€) is used for assembling reactor fuel elements.

Such equipment or systems of equipment may include, for example:

—_

fully automatic pellet inspection stations especially designed or prepared for checking final dimensions and
surface defects of the fuel pellets;

2) automatic welding machines especially designed or prepared for welding end caps onto the fuel pins (or
rods);

)

automatic test and inspection stations especially designed or prepared for checking the integrity of completed
fuel pins (or rods);

4

systemns especially designed or prepared to manufacture nuclear fuel cladding.

Item 3 typically includes equipment for: a) x-ray examination of pin (or rod) end cap welds, b) helium leak
detection from pressurized pins (or rods), and ¢) gamma-ray scanning of the pins (or rods) to check for correct
loading of the fuel pellets inside.

Plants for the separation of isotopes of natural uranium, depleted uranium or special fissionable
material and equipment, other than analytical instruments, especially designed or prepared therefor

INTRODUCTORY NOTE

Plants, equipment and technology for the separation of uranium isotopes have, in many instances, a close
relationship to plants, equipment and technology for isotope separation of “other elements”. In particular cases,
the controls under Section 5 also apply to plants and equipment that are intended for isotope separation of
“other elements”. These controls of plants and equipment for isotope separation of “other elements” are comple-
mentary to controls on plants and equipment especially designed or prepared for the processing, use or
production of special fissionable material covered by the Trigger List. These complementary Section 5 controls
for uses involving “other elements” do not apply to the electromagnetic isotope separation process, which is
addressed under Part 2 of the Guidelines.

Processes for which the controls in Section 5 equally apply whether the intended use is uranium isotope
separation or isotope separation of “other elements” are: gas centrifuge, gaseous diffusion, the plasma separation
process, and aerodynamic processes.

For some processes, the relationship to uranium isotope separation depends on the element being separated.
These processes are: laser-based processes (e.g. molecular laser isotope separation and atomic vapour laser
isotope separation), chemical exchange, and ion exchange. Suppliers must therefore evaluate these processes on
a case-by-case basis to apply Section 5 controls for uses involving “other elements” accordingly.

Items of equipment that are considered to fall within the meaning of the phrase “equipment, other than
analytical instruments, especially designed or prepared” for the separation of isotopes of uranium include:

Gas centrifuges and assemblies and components especially designed or prepared for use in gas
centrifuges

INTRODUCTORY NOTE

The gas centrifuge normally consists of a thin-walled cylinder(s) of between 75 mm and 650 mm diameter
contained in a vacuum environment and spun at high peripheral speed of the order of 300 m/s or more with
its central axis vertical. In order to achieve high speed the materials of construction for the rotating components
have to be of a high strength to density ratio and the rotor assembly, and hence its individual components, have
to be manufactured to very close tolerances in order to minimize the unbalance. In contrast to other centrifuges,
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the gas centrifuge for uranium enrichment is characterized by having within the rotor chamber a rotating disc-
shaped baffle(s) and a stationary tube arrangement for feeding and extracting the UF, gas and featuring at least
three separate channels, of which two are connected to scoops extending from the rotor axis towards the
periphery of the rotor chamber. Also contained within the vacuum environment are a number of critical items
which do not rotate and which although they are especially designed are not difficult to fabricate nor are they
fabricated out of unique materials. A centrifuge facility however requires a large number of these components,
so that quantities can provide an important indication of end use.

5.1.1. Rotating components

=

Complete rotor assemblies:

Thin-walled cylinders, or a number of interconnected thin-walled cylinders, manufactured from one or more
of the high strength to density ratio materials described in the EXPLANATORY NOTE to this Section. If
interconnected, the cylinders are joined together by flexible bellows or rings as described in section 5.1.1.(c)
following. The rotor is fitted with an internal baffle(s) and end caps, as described in section 5.1.1.(d) and (e)
following, if in final form. However the complete assembly may be delivered only partly assembled.

Rotor tubes:

2

Especially designed or prepared thin-walled cylinders with thickness of 12 mm or less, a diameter of
between 75 mm and 650 mm, and manufactured from one or more of the high strength to density ratio
materials described in the EXPLANATORY NOTE to this Section.

z

Rings or Bellows:

Components especially designed or prepared to give localized support to the rotor tube or to join together a
number of rotor tubes. The bellows is a short cylinder of wall thickness 3 mm or less, a diameter of
between 75 mm and 650 mm, having a convolute, and manufactured from one of the high strength to
density ratio materials described in the EXPLANATORY NOTE to this Section.

(d) Baffles:

Disc-shaped components of between 75 mm and 650 mm diameter especially designed or prepared to be
mounted inside the centrifuge rotor tube, in order to isolate the take-off chamber from the main separation
chamber and, in some cases, to assist the UF, gas circulation within the main separation chamber of the
rotor tube, and manufactured from one of the high strength to density ratio materials described in the
EXPLANATORY NOTE to this Section.

)

Top caps/Bottom caps:

Disc-shaped components of between 75 mm and 650 mm diameter especially designed or prepared to fit to
the ends of the rotor tube, and so contain the UF, within the rotor tube, and in some cases to support,
retain or contain as an integrated part an element of the upper bearing (top cap) or to carry the rotating
elements of the motor and lower bearing (bottom cap), and manufactured from one of the high strength to
density ratio materials described in the EXPLANATORY NOTE to this Section.

EXPLANATORY NOTE

The materials used for centrifuge rotating components include the following:

(a) Maraging steel capable of an ultimate tensile strength of 1.95 GPa or more;
(b) Aluminium alloys capable of an ultimate tensile strength of 0.46 GPa or more;

(c) Filamentary materials suitable for use in composite structures and having a specific modulus of
3.18 x 10¢ m or greater and a specific ultimate tensile strength of 7.62 x 10* m or greater (“Specific
Modulus” is the Young's Modulus in N/m? divided by the specific weight in N/m?3; “Specific Ultimate Tensile
Strength” is the ultimate tensile strength in N/m? divided by the specific weight in N/m?).
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5.1.2. Static components

(a) Magnetic suspension bearings:

=

d

=

I

1. Especially designed or prepared bearing assemblies consisting of an annular magnet suspended within a
housing containing a damping medium. The housing will be manufactured from a UF, -resistant material
(see EXPLANATORY NOTE to Section 5.2.). The magnet couples with a pole piece or a second magnet
fitted to the top cap described in Section 5.1.1.(¢). The magnet may be ring-shaped with a relation
between outer and inner diameter smaller or equal to 1.6:1. The magnet may be in a form having an
initial permeability of 0.15 H/m or more, or a remanence of 98.5 % or more, or an energy product of
greater than 80 kJ/m3. In addition to the usual material properties, it is a prerequisite that the deviation
of the magnetic axes from the geometrical axes is limited to very small tolerances (lower than 0.1 mm)
or that homogeneity of the material of the magnet is specially called for.

2. Active magnetic bearings especially designed or prepared for use with gas centrifuges.

EXPLANATORY NOTE

These bearings usually have the following characteristics:

— Designed to keep centred a rotor spinning at 600 Hz or more, and

— Associated to a reliable electrical power supply and/or to an uninterruptible power supply (UPS) unit in
order to function for more than one hour.

Bearings/Dampers:

Especially designed or prepared bearings comprising a pivot/cup assembly mounted on a damper. The pivot
is normally a hardened steel shaft with a hemisphere at one end with a means of attachment to the bottom
cap described in section 5.1.1.() at the other. The shaft may however have a hydrodynamic bearing
attached. The cup is pellet-shaped with a hemispherical indentation in one surface. These components are
often supplied separately to the damper.

Molecular pumps:

Especially designed or prepared cylinders having internally machined or extruded helical grooves and
internally machined bores. Typical dimensions are as follows:

75 mm to 650 mm internal diameter, 10 mm or more wall thickness, with the length equal to or greater
than the diameter. The grooves are typically rectangular in cross-section and 2 mm or more in depth.

Motor stators:

Especially designed or prepared ring-shaped stators for high speed multiphase AC hysteresis (or reluctance)
motors for synchronous operation within a vacuum at a frequency of 600 Hz or greater and a power of
40 VA or greater. The stators may consist of multi-phase windings on a laminated low loss iron core
comprised of thin layers typically 2.0 mm thick or less.

Centrifuge housing/recipients:

Components especially designed or prepared to contain the rotor tube assembly of a gas centrifuge. The
housing consists of a rigid cylinder of wall thickness up to 30 mm with precision machined ends to locate
the bearings and with one or more flanges for mounting. The machined ends are parallel to each other and
perpendicular to the cylinder’s longitudinal axis to within 0.05 degrees or less. The housing may also be a
honeycomb type structure to accommodate several rotor assemblies.
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5.2

(f) Scoops:

Especially designed or prepared tubes for the extraction of UF, gas from within the rotor tube by a Pitot
tube action (that is, with an aperture facing into the circumferential gas flow within the rotor tube, for
example by bending the end of a radially disposed tube) and capable of being fixed to the central gas
extraction system.

Especially designed or prepared auxiliary systems, equipment and components for gas centrifuge
enrichment plants

INTRODUCTORY NOTE

The auxiliary systems, equipment and components for a gas centrifuge enrichment plant are the systems of
plant needed to feed UF; to the centrifuges, to link the individual centrifuges to each other to form cascades (or
stages) to allow for progressively higher enrichments and to extract the “product” and “tails” UF, from the
centrifuges, together with the equipment required to drive the centrifuges or to control the plant.

Normally UF; is evaporated from the solid using heated autoclaves and is distributed in gaseous form to the
centrifuges by way of cascade header pipework. The “product” and “tails” UF, gaseous streams flowing from the
centrifuges are also passed by way of cascade header pipework to cold traps (operating at about 203 K
(= 70 °Q)) where they are condensed prior to onward transfer into suitable containers for transportation or
storage. Because an enrichment plant consists of many thousands of centrifuges arranged in cascades there are
many kilometers of cascade header pipework, incorporating thousands of welds with a substantial amount of
repetition of layout. The equipment, components and piping systems are fabricated to very high vacuum and
cleanliness standards.

EXPLANATORY NOTE

Some of the items listed below either come into direct contact with the UF, process gas or directly control the
centrifuges and the passage of the gas from centrifuge to centrifuge and cascade to cascade. Materials resistant
to corrosion by UF, include copper, copper alloys, stainless steel, aluminium, aluminium oxide, aluminium
alloys, nickel or alloys containing 60 % or more nickel and fluorinated hydrocarbon polymers.

Feed systems/product and tails withdrawal systems

Especially designed or prepared process systems or equipment for enrichment plants made of or protected by
materials resistant to corrosion by UF, including:

(a

b

Feed autoclaves, ovens, or systems used for passing UF, to the enrichment process;

=

Desublimers, cold traps or pumps used to remove UF, from the enrichment process for subsequent transfer
upon heating;

(©) Solidification or liquefaction stations used to remove UF; from the enrichment process by compressing and
converting UF; to a liquid or solid form;

(d) “Product” or “tails” stations used for transferring UF, into containers.

Machine header piping systems

Especially designed or prepared piping systems and header systems for handling UF, within the centrifuge
cascades. The piping network is normally of the “triple” header system with each centrifuge connected to each
of the headers. There is thus a substantial amount of repetition in its form. It is wholly made of or protected by
UF, -resistant materials (see EXPLANATORY NOTE to this section) and is fabricated to very high vacuum and
cleanliness standards.
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5.2.3  Special shut-off and control valves

(@) Shut-off valves especially designed or prepared to act on the feed, product or tails UF; gaseous streams of an
individual gas centrifuge.

(b) Bellows-sealed valves, manual or automated, shut-off or control, made of or protected by materials resistant
to corrosion by UF, with an inside diameter of 10 to 160 mm, especially designed or prepared for use in
main or auxiliary systems of gas centrifuge enrichment plants.

EXPLANATORY NOTE

Typical especially designed or prepared valves include bellow-sealed valves, fast acting closure-types, fast acting

valves and others.

5.2.4. UF, mass spectrometers/ion sources

Especially designed or prepared mass spectrometers capable of taking on-line samples from UF; gas streams and

having all of the following:

1. Capable of measuring ions of 320 atomic mass units or greater and having a resolution of better than 1 part
in 320;

2. Ion sources constructed of or protected by nickel, nickel-copper alloys with a nickel content of 60 % or
more by weight, or nickel-chrome alloys;

3. Electron bombardment ionization sources;

4. Having a collector system suitable for isotopic analysis.

5.2.5. Frequency changers

Frequency changers (also known as converters or inverters) especially designed or prepared to supply motor

stators as defined under 5.1.2.(d), or parts, components and sub-assemblies of such frequency changers having

all of the following characteristics:

1. A multiphase frequency output of 600 Hz or greater; and

2. High stability (with frequency control better than 0.2 %).

5.3.  Especially designed or prepared assemblies and components for use in gaseous diffusion enrichment

INTRODUCTORY NOTE

In the gaseous diffusion method of uranium isotope separation, the main technological assembly is a special

porous gaseous diffusion barrier, heat exchanger for cooling the gas (which is heated by the process of

compression), seal valves and control valves, and pipelines. Inasmuch as gaseous diffusion technology uses
uranium hexafluoride (UF, ), all equipment, pipeline and instrumentation surfaces (that come in contact with

the gas) must be made of materials that remain stable in contact with UF, A gaseous diffusion facility requires a

number of these assemblies, so that quantities can provide an important indication of end use.

5.3.1. Gaseous diffusion barriers and barrier materials

(a) Especially designed or prepared thin, porous filters, with a pore size of 10 - 100 nm, a thickness of 5 mm
or less, and for tubular forms, a diameter of 25 mm or less, made of metallic, polymer or ceramic materials
resistant to corrosion by UF; (see EXPLANATORY NOTE to section 5.4), and
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5.3.4.
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5.4.

(b) especially prepared compounds or powders for the manufacture of such filters. Such compounds and
powders include nickel or alloys containing 60 % or more nickel, aluminium oxide, or UF, -resistant fully
fluorinated hydrocarbon polymers having a purity of 99.9 % by weight or more, a particle size less than 10
pm, and a high degree of particle size uniformity, which are especially prepared for the manufacture of
gaseous diffusion barriers.

Diffuser housings

Especially designed or prepared hermetically sealed vessels for containing the gaseous diffusion barrier, made of
or protected by UF; -resistant materials (see EXPLANATORY NOTE to section 5.4).

Compressors and gas blowers

Especially designed or prepared compressors or gas blowers with a suction volume capacity of 1 m? per minute
or more of UF,, and with a discharge pressure of up to 500 kPa, designed for long-term operation in the UF
environment, as well as separate assemblies of such compressors and gas blowers. These compressors and gas
blowers have a pressure ratio of 10:1 or less and are made of, or protected by, materials resistant to UFg
(see EXPLANATORY NOTE to section 5.4).

Rotary shaft seals

Especially designed or prepared vacuum seals, with seal feed and seal exhaust connections, for sealing the shaft
connecting the compressor or the gas blower rotor with the driver motor so as to ensure a reliable seal against
in-leaking of air into the inner chamber of the compressor or gas blower which is filled with UF, Such seals are
normally designed for a buffer gas in-leakage rate of less than 1 000 cm? per minute.

Heat exchangers for cooling UF,

Especially designed or prepared heat exchangers made of or protected by UF -resistant materials (see
EXPLANATORY NOTE to section 5.4), and intended for a leakage pressure change rate of less than 10 Pa per
hour under a pressure difference of 100 kPa.

Especially designed or prepared auxiliary systems, equipment and components for use in gaseous
diffusion enrichment

INTRODUCTORY NOTE

The auxiliary systems, equipment and components for gaseous diffusion enrichment plants are the systems of
plant needed to feed UF, to the gaseous diffusion assembly, to link the individual assemblies to each other to
form cascades (or stages) to allow for progressively higher enrichments and to extract the “product” and “tails”
UF, from the diffusion cascades. Because of the high inertial properties of diffusion cascades, any interruption in
their operation, and especially their shut-down, leads to serious consequences. Therefore, a strict and constant
maintenance of vacuum in all technological systems, automatic protection from accidents, and precise
automated regulation of the gas flow is of importance in a gaseous diffusion plant. All this leads to a need to
equip the plant with a large number of special measuring, regulating and controlling systems.

Normally UF; is evaporated from cylinders placed within autoclaves and is distributed in gaseous form to the
entry point by way of cascade header pipework. The “product” and “tails” UF, gaseous streams flowing from exit
points are passed by way of cascade header pipework to either cold traps or to compression stations where the
UF, gas is liquefied prior to onward transfer into suitable containers for transportation or storage. Because a
gaseous diffusion enrichment plant consists of a large number of gaseous diffusion assemblies arranged in
cascades, there are many kilometers of cascade header pipework, incorporating thousands of welds with
substantial amounts of repetition of layout. The equipment, components and piping systems are fabricated to
very high vacuum and cleanliness standards.
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EXPLANATORY NOTE

The items listed below either come into direct contact with the UF, process gas or directly control the flow

within the cascade. Materials resistant to corrosion by UF, include copper, copper alloys, stainless steel,

aluminium, aluminium oxide, aluminium alloys, nickel or alloys containing 60 % or more nickel and fluorinated
hydrocarbon polymers.
5.4.1. Feed systems/product and tails withdrawal systems

Especially designed or prepared process systems or equipment for enrichment plants made of or protected by

materials resistant to corrosion by UF, including:

(@) Feed autoclaves, ovens, or systems used for passing UF; to the enrichment process;

(b) Desublimers, cold traps or pumps used to remove UF, from the enrichment process for subsequent transfer
upon heating;

(©) Solidification or liquefaction stations used to remove UF; from the enrichment process by compressing and
converting UF; to a liquid or solid form;

(d) “Product” or “tails” stations used for transferring UF, into containers.

5.4.2. Header piping systems

Especially designed or prepared piping systems and header systems for handling UF, within the gaseous

diffusion cascades.

EXPLANATORY NOTE

This piping network is normally of the “double” header system with each cell connected to each of the headers.

5.4.3. Vacuum systems

(a) Especially designed or prepared vacuum manifolds, vacuum headers and vacuum pumps having a suction
capacity of 5 m* per minute or more.

(b) Vacuum pumps especially designed for service in UF, -bearing atmospheres made of, or protected by,
materials resistant to corrosion by UF, (see EXPLANATORY NOTE to this section). These pumps may be
either rotary or positive, may have displacement and fluorocarbon seals, and may have special working
fluids present.

5.4.4.  Special shut-off and control valves

Especially designed or prepared bellows-sealed valves, manual or automated, shut-off or control, made of or

protected by materials resistant to corrosion by UF, for installation in main and auxiliary systems of gaseous

diffusion enrichment plants.
5.4.5. UF, mass spectrometers/ion sources

Especially designed or prepared mass spectrometers capable of taking on-line samples from UF, gas streams and
having all of the following:

1. Capable of measuring ions of 320 atomic mass units or greater and having a resolution of better than 1 part
in 320;

2. Ton sources constructed of or protected by nickel, nickel-copper alloys with a nickel content of 60 % or
more by weight, or nickel-chrome alloys;
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5.5.

3. Electron bombardment ionization sources;

4. Having a collector system suitable for isotopic analysis.

Especially designed or prepared systems, equipment and components for use in aerodynamic
enrichment plants

INTRODUCTORY NOTE

In aerodynamic enrichment processes, a mixture of gaseous UF; and light gas (hydrogen or helium) is
compressed and then passed through separating elements wherein isotopic separation is accomplished by the
generation of high centrifugal forces over a curved-wall geometry. Two processes of this type have been
successfully developed: the separation nozzle process and the vortex tube process. For both processes the main
components of a separation stage include cylindrical vessels housing the special separation elements (nozzles or
vortex tubes), gas compressors and heat exchangers to remove the heat of compression. An aerodynamic plant
requires a number of these stages, so that quantities can provide an important indication of end use. Since
aerodynamic processes use UF, all equipment, pipeline and instrumentation surfaces (that come in contact with
the gas) must be made of or protected by materials that remain stable in contact with UF,

EXPLANATORY NOTE

The items listed in this section either come into direct contact with the UF, process gas or directly control the
flow within the cascade. All surfaces which come into contact with the process gas are wholly made of or
protected by UF, -resistant materials. For the purposes of the section relating to aerodynamic enrichment items,
the materials resistant to corrosion by UF, include copper, copper alloys, stainless steel, aluminium, aluminium
oxide, aluminium alloys, nickel or alloys containing 60 % or more nickel by weight and fluorinated
hydrocarbon polymers.

Separation nozzles

Especially designed or prepared separation nozzles and assemblies thereof. The separation nozzles consist of
slit-shaped, curved channels having a radius of curvature less than 1 mm, resistant to corrosion by UF, and
having a knife-edge within the nozzle that separates the gas flowing through the nozzle into two fractions.

Vortex tubes

Especially designed or prepared vortex tubes and assemblies thereof. The vortex tubes are cylindrical or tapered,
made of or protected by materials resistant to corrosion by UF,, and with one or more tangential inlets. The
tubes may be equipped with nozzle- type appendages at either or both ends.

EXPLANATORY NOTE

The feed gas enters the vortex tube tangentially at one end or through switl vanes or at numerous tangential
8 g Y g 54
positions along the periphery of the tube.

Compressors and gas blowers

Especially designed or prepared compressors or gas blowers made of or protected by materials resistant to
corrosion by the UF/carrier gas (hydrogen or helium) mixture.

Rotary shaft seals

Especially designed or prepared rotary shaft seals, with seal feed and seal exhaust connections, for sealing the
shaft connecting the compressor rotor or the gas blower rotor with the driver motor so as to ensure a reliable
seal against out-leakage of process gas or in-leakage of air or seal gas into the inner chamber of the compressor
or gas blower which is filled with a UF/carrier gas mixture.
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5.5.5. Heat exchangers for gas cooling
Especially designed or prepared heat exchangers made of or protected by materials resistant to corrosion by UF;
5.5.6. Separation element housings
Especially designed or prepared separation element housings, made of or protected by materials resistant to
corrosion by UF,, for containing vortex tubes or separation nozzles.
5.5.7. Feed systems/product and tails withdrawal systems

Especially designed or prepared process systems or equipment for enrichment plants made of or protected by

materials resistant to corrosion by UF,, including:

(@) Feed autoclaves, ovens, or systems used for passing UF; to the enrichment process;

(b) Desublimers (or cold traps) used to remove UF, from the enrichment process for subsequent transfer upon
heating;

(©) Solidification or liquefaction stations used to remove UF, from the enrichment process by compressing and
converting UF; to a liquid or solid form;

(d) “Product” or “tails” stations used for transferring UF, into containers.

5.5.8. Header piping systems

Especially designed or prepared header piping systems, made of or protected by materials resistant to corrosion

by UF,, for handling UF, within the aerodynamic cascades. This piping network is normally of the “double”

header design with each stage or group of stages connected to each of the headers.
5.5.9. Vacuum systems and pumps

(a) Especially designed or prepared vacuum systems consisting of vacuum manifolds, vacuum headers and
vacuum pumps, and designed for service in UF; -bearing atmospheres,

(b) Vacuum pumps especially designed or prepared for service in UF, -bearing atmospheres and made of or
protected by materials resistant to corrosion by UF, These pumps may use fluorocarbon seals and special
working fluids.

5.5.10. Special shut-off and control valves

Especially designed or prepared bellows-sealed valves, manual or automated, shut-off or control, made of or

protected by materials resistant to corrosion by UF,, with a diameter of 40 mm or greater, for installation in

main and auxiliary systems of aerodynamic enrichment plants.
5.5.11. UF, mass spectrometers/lon sources

Especially designed or prepared mass spectrometers capable of taking on-line samples from UF; gas streams and
having all of the following:

1. Capable of measuring ions of 320 atomic mass units or greater and having a resolution of better than 1 part
in 320;

2. Ton sources constructed of or protected by nickel, nickel-copper alloys with a nickel content of 60 % or
more by weight, or nickel-chrome alloys;
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5.5.12.

3. Electron bombardment ionization sources;

4. Having a collector system suitable for isotopic analysis.

UF,/carrier gas separation systems

Especially designed or prepared process systems for separating UF, from carrier gas (hydrogen or helium).

EXPLANATORY NOTE

These systems are designed to reduce the UF, content in the carrier gas to 1 ppm or less and may incorporate
equipment such as:

(@) Cryogenic heat exchangers and cryoseparators capable of temperatures of 153 K (-~ 120 °C) or less, or
(b) Cryogenic refrigeration units capable of temperatures of 153 K (- 120 °C) or less, or
(©) Separation nozzle or vortex tube units for the separation of UF, from carrier gas, or

(d) UF, cold traps capable of freezing out UF,.

Especially designed or prepared systems, equipment and components for use in chemical exchange or
ion exchange enrichment plants.

INTRODUCTORY NOTE

The slight difference in mass between the isotopes of uranium causes small changes in chemical reaction
equilibria that can be used as a basis for separation of the isotopes. Two processes have been successfully
developed: liquid-liquid chemical exchange and solid-liquid ion exchange.

In the liquid-liquid chemical exchange process, immiscible liquid phases (aqueous and organic) are countercur-
rently contacted to give the cascading effect of thousands of separation stages. The aqueous phase consists of
uranium chloride in hydrochloric acid solution; the organic phase consists of an extractant containing uranium
chloride in an organic solvent. The contactors employed in the separation cascade can be liquid-liquid exchange
columns (such as pulsed columns with sieve plates) or liquid centrifugal contactors. Chemical conversions
(oxidation and reduction) are required at both ends of the separation cascade in order to provide for the reflux
requirements at each end. A major design concern is to avoid contamination of the process streams with certain
metal ions. Plastic, plastic-lined (including use of fluorocarbon polymers) and/or glass-lined columns and piping
are therefore used.

In the solid-liquid ion-exchange process, enrichment is accomplished by uranium adsorption/desorption on a
special, very fast-acting, ion-exchange resin or adsorbent. A solution of uranium in hydrochloric acid and other
chemical agents is passed through cylindrical enrichment columns containing packed beds of the adsorbent. For
a continuous process, a reflux system is necessary to release the uranium from the adsorbent back into the
liquid flow so that “product” and “tails” can be collected. This is accomplished with the use of suitable
reductionfoxidation chemical agents that are fully regenerated in separate external circuits and that may be
partially regenerated within the isotopic separation columns themselves. The presence of hot concentrated
hydrochloric acid solutions in the process requires that the equipment be made of or protected by special
corrosion-resistant materials.

Liquid-liquid exchange columns (Chemical exchange)

Countercurrent liquid-liquid exchange columns having mechanical power input, especially designed or prepared
for uranium enrichment using the chemical exchange process. For corrosion resistance to concentrated
hydrochloric acid solutions, these columns and their internals are normally made of or protected by suitable
plastic materials (such as fluorinated hydrocarbon polymers) or glass. The stage residence time of the columns is
normally designed to be 30 seconds or less.
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5.6.5.

Liquid-liquid centrifugal contactors (Chemical exchange)

Liquid-liquid centrifugal contactors especially designed or prepared for uranium enrichment using the chemical
exchange process. Such contactors use rotation to achieve dispersion of the organic and aqueous streams and
then centrifugal force to separate the phases. For corrosion resistance to concentrated hydrochloric acid
solutions, the contactors are normally made of or protected by suitable plastic materials (such as fluorinated
hydrocarbon polymers) or glass. The stage residence time of the centrifugal contactors is normally designed to
be 30 seconds or less.

Uranium reduction systems and equipment (Chemical exchange)

(@) Especially designed or prepared electrochemical reduction cells to reduce uranium from one valence state to
another for uranium enrichment using the chemical exchange process. The cell materials in contact with
process solutions must be corrosion resistant to concentrated hydrochloric acid solutions.

EXPLANATORY NOTE

The cell cathodic compartment must be designed to prevent re-oxidation of uranium to its higher valence
state. To keep the uranium in the cathodic compartment, the cell may have an impervious diaphragm
membrane constructed of special cation exchange material. The cathode consists of a suitable solid
conductor such as graphite.

b

=

Especially designed or prepared systems at the product end of the cascade for taking the U** out of the
organic stream, adjusting the acid concentration and feeding to the electrochemical reduction cells.

EXPLANATORY NOTE

These systems consist of solvent extraction equipment for stripping the U** from the organic stream into an
aqueous solution, evaporation and/or other equipment to accomplish solution pH adjustment and control,
and pumps or other transfer devices for feeding to the electrochemical reduction cells. A major design
concern is to avoid contamination of the aqueous stream with certain metal ions. Consequently, for those
parts in contact with the process stream, the system is constructed of equipment made of or protected by
suitable materials (such as glass, fluorocarbon polymers, polyphenyl sulfate, polyether sulfone, and resin-
impregnated graphite).

Feed preparation systems (Chemical exchange)

Especially designed or prepared systems for producing high-purity uranium chloride feed solutions for chemical
exchange uranium isotope separation plants.

EXPLANATORY NOTE

These systems consist of dissolution, solvent extraction andfor ion exchange equipment for purification and
electrolytic cells for reducing the uranium U*¢ or U* to U*3. These systems produce uranium chloride solutions
having only a few parts per million of metallic impurities such as chromium, iron, vanadium, molybdenum and
other bivalent or higher multi-valent cations. Materials of construction for portions of the system processing
high-purity U** include glass, fluorinated hydrocarbon polymers, polyphenyl sulfate or polyether sulfone plastic-
lined and resin-impregnated graphite.

Uranium oxidation systems (Chemical exchange)

Especially designed or prepared systems for oxidation of U*3 to U** for return to the uranium isotope separation
cascade in the chemical exchange enrichment process.
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5.7.

EXPLANATORY NOTE
These systems may incorporate equipment such as:

(2) Equipment for contacting chlorine and oxygen with the aqueous effluent from the isotope separation
equipment and extracting the resultant U** into the stripped organic stream returning from the product end
of the cascade,

(b) Equipment that separates water from hydrochloric acid so that the water and the concentrated hydrochloric
acid may be reintroduced to the process at the proper locations.

Fast-reacting ion exchange resins/adsorbents (Ion exchange)

Fast-reacting ion-exchange resins or adsorbents especially designed or prepared for uranium enrichment using
the ion exchange process, including porous macroreticular resins, andfor pellicular structures in which the
active chemical exchange groups are limited to a coating on the surface of an inactive porous support structure,
and other composite structures in any suitable form including particles or fibres. These ion exchange resins/
adsorbents have diameters of 0.2 mm or less and must be chemically resistant to concentrated hydrochloric acid
solutions as well as physically strong enough so as not to degrade in the exchange columns. The resins/
adsorbents are especially designed to achieve very fast uranium isotope exchange kinetics (exchange rate half-
time of less than 10 seconds) and are capable of operating at a temperature in the range of 373 K (100 °C) to
473 K (200 °0).

Ton exchange columns (Ion exchange)

Cylindrical columns greater than 1 000 mm in diameter for containing and supporting packed beds of ion
exchange resinfadsorbent, especially designed or prepared for uranium enrichment using the ion exchange
process. These columns are made of or protected by materials (such as titanium or fluorocarbon plastics)
resistant to corrosion by concentrated hydrochloric acid solutions and are capable of operating at a temperature
in the range of 373 K (100 °C) to 473 K (200 °C) and pressures above 0.7 MPa.

Ion exchange reflux systems (Ion exchange)

(a) Especially designed or prepared chemical or electrochemical reduction systems for regeneration of the
chemical reducing agent(s) used in ion exchange uranium enrichment cascades.

(b) Especially designed or prepared chemical or electrochemical oxidation systems for regeneration of the
chemical oxidizing agent(s) used in ion exchange uranium enrichment cascades.

EXPLANATORY NOTE

The ion exchange enrichment process may use, for example, trivalent titanium (Ti*}) as a reducing cation in
which case the reduction system would regenerate Ti*? by reducing Ti**.

The process may use, for example, trivalent iron (Fe*’) as an oxidant in which case the oxidation system would
regenerate Fe*? by oxidizing Fe*2.

Especially designed or prepared systems, equipment and components for use in laser-based enrichment
plants.

INTRODUCTORY NOTE

Present systems for enrichment processes using lasers fall into two categories: those in which the process
medium is atomic uranium vapour and those in which the process medium is the vapour of a uranium
compound, sometimes mixed with another gas or gases. Common nomenclature for such processes include:

— first category — atomic vapour laser isotope separation;
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— second category — molecular laser isotope separation, including chemical reaction by isotope selective laser
activation.

The systems, equipment and components for laser enrichment plants embrace: (a) devices to feed uranium-metal
vapour (for selective photo-ionization) or devices to feed the vapour of a uranium compound (for selective
photo-dissociation or selective excitation/activation); (b) devices to collect enriched and depleted uranium metal
as “product” and “tails” in the first category, and devices to collect enriched and depleted uranium compounds as
“product” and “tails” in the second category; (c) process laser systems to selectively excite the uranium-235
species; and (d) feed preparation and product conversion equipment. The complexity of the spectroscopy of
uranium atoms and compounds may require incorporation of any of a number of available laser and laser optics
technologies.

EXPLANATORY NOTE

Many of the items listed in this section come into direct contact with uranium metal vapour or liquid or with
process gas consisting of UF; or a mixture of UF and other gases. All surfaces that come into direct contact
with the uranium or UF, are wholly made of or protected by corrosion-resistant materials. For the purposes of
the section relating to laser-based enrichment items, the materials resistant to corrosion by the vapour or liquid
of uranium metal or uranium alloys include yttria-coated graphite and tantalum; and the materials resistant to
corrosion by UF, include copper, copper alloys, stainless steel, aluminium, aluminium oxide, aluminium alloys,
nickel or alloys containing 60 % or more nickel by weight and fluorinated hydrocarbon polymers.

Uranium vaporization systems (atomic vapour based methods)

Especially designed or prepared uranium metal vaporization systems for use in laser enrichment.

EXPLANATORY NOTE

These systems may contain electron beam guns and are designed to achieve a delivered power (1 kW or greater)
on the target sufficient to generate uranium metal vapour at a rate required for the laser enrichment function.

Liquid or vapour uranium metal handling systems and components (atomic vapour based methods)

Especially designed or prepared systems for handling molten uranium, molten uranium alloys or uranium metal
vapour for use in laser enrichment or especially designed or prepared components therefore.

EXPLANATORY NOTE

The liquid uranium metal handling systems may consist of crucibles and cooling equipment for the crucibles.
The crucibles and other parts of this system that come into contact with molten uranium, molten uranium
alloys or uranium metal vapour are made of or protected by materials of suitable corrosion and heat resistance.
Suitable materials may include tantalum, yttria-coated graphite, graphite coated with other rare earth oxides
(see INFCIRC/254/Part 2 — (as amended)) or mixtures thereof.

Uranium metal “product” and “tails” collector assemblies (atomic vapour based methods)

Especially designed or prepared “product” and “tails” collector assemblies for uranium metal in liquid or solid
form.

EXPLANATORY NOTE

Components for these assemblies are made of or protected by materials resistant to the heat and corrosion of
uranium metal vapour or liquid (such as yttria-coated graphite or tantalum) and may include pipes, valves,
fittings, “gutters”, feed-throughs, heat exchangers and collector plates for magnetic, electrostatic or other
separation methods.
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5.7.4. Separator module housings (atomic vapour based methods)
Especially designed or prepared cylindrical or rectangular vessels for containing the uranium metal vapour
source, the electron beam gun, and the “product” and “tails” collectors.
EXPLANATORY NOTE
These housings have multiplicity of ports for electrical and water feed-throughs, laser beam windows, vacuum
pump connections and instrumentation diagnostics and monitoring. They have provisions for opening and
closure to allow refurbishment of internal components.

5.7.5.  Supersonic expansion nozzles (molecular based methods)
Especially designed or prepared supersonic expansion nozzles for cooling mixtures of UF, and carrier gas to
150 K (= 123 °C) or less and which are corrosion resistant to UF,.

5.7.6.  “Product” or “tails” collectors (molecular based methods)
Especially designed or prepared components or devices for collecting uranium product material or uranium tails
material following illumination with laser light.
EXPLANATORY NOTE
In one example of molecular laser isotope separation, the product collectors serve to collect enriched uranium
pentafluoride (UF;) solid material. The product collectors may consist of filter, impact, or cyclone-type
collectors, or combinations thereof, and must be corrosion resistant to the UF,/UF, environment.

5.7.7. UFJcarrier gas compressors (molecular based methods)
Especially designed or prepared compressors for UF/carrier gas mixtures, designed for long term operation in a
UF, environment. The components of these compressors that come into contact with process gas are made of
or protected by materials resistant to corrosion by UF

5.7.8. Rotary shaft seals (molecular based methods)
Especially designed or prepared rotary shaft seals, with seal feed and seal exhaust connections, for sealing the
shaft connecting the compressor rotor with the driver motor so as to ensure a reliable seal against out-leakage
of process gas or in-leakage of air or seal gas into the inner chamber of the compressor which is filled with a
UF,/carrier gas mixture.

5.7.9. Fluorination systems (molecular based methods)

Especially designed or prepared systems for fluorinating UF (solid) to UF, (gas).

EXPLANATORY NOTE

These systems are designed to fluorinate the collected UF; powder to UF, for subsequent collection in product
containers or for transfer as feed for additional enrichment. In one approach, the fluorination reaction may be
accomplished within the isotope separation system to react and recover directly off the “product” collectors. In
another approach, the UF; powder may be removed|transferred from the “product” collectors into a suitable
reaction vessel (e.g., fluidized-bed reactor, screw reactor or flame tower) for fluorination. In both approaches,
equipment for storage and transfer of fluorine (or other suitable fluorinating agents) and for collection and
transfer of UF, are used.
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5.7.10. UF, mass spectrometers/ion sources (molecular based methods)

Especially designed or prepared mass spectrometers capable of taking on-line samples from UF; gas streams and
having all of the following:

1. Capable of measuring ions of 320 atomic mass units or greater and having a resolution of better than 1 part
in 320;

2. Ion sources constructed of or protected by nickel, nickel-copper alloys with a nickel content of 60 % or
more by weight, or nickel-chrome alloys;

3. Electron bombardment ionization sources;

4. Having a collector system suitable for isotopic analysis.

5.7.11. Feed systems/product and tails withdrawal systems (molecular based methods)

Especially designed or prepared process systems or equipment for enrichment plants made of or protected by
materials resistant to corrosion by UF, including:

(@) Feed autoclaves, ovens, or systems used for passing UF; to the enrichment process;

(b) Desublimers (or cold traps) used to remove UF from the enrichment process for subsequent transfer upon
heating;

(©) Solidification or liquefaction stations used to remove UF, from the enrichment process by compressing and
converting UF, to a liquid or solid form;

(d) “Product” or “tails” stations used for transferring UF, into containers.

5.7.12. UFJcarrier gas separation systems (molecular based methods)

Especially designed or prepared process systems for separating UF, from carrier gas.

EXPLANATORY NOTE
These systems may incorporate equipment such as:

(@) Cryogenic heat exchangers or cryoseparators capable of temperatures of 153 K (- 120 °C) or less, or
(b) Cryogenic refrigeration units capable of temperatures of 153 K (- 120 °C) or less, or
() UF, cold traps capable of freezing out UF,.

The carrier gas may be nitrogen, argon, or other gas.

5.7.13. Laser systems

Lasers or laser systems especially designed or prepared for the separation of uranium isotopes.

EXPLANATORY NOTE

The lasers and laser components of importance in laser-based enrichment processes include those identified in
INFCIRC/254/Part 2 — (as amended). The laser system typically contains both optical and electronic
components for the management of the laser beam (or beams) and the transmission to the isotope separation
chamber. The laser system for atomic vapour based methods usually consists of tunable dye lasers pumped by
another type of laser (e.g., copper vapour lasers or certain solid-state lasers). The laser system for molecular
based methods may consist of CO, lasers or excimer lasers and a multi-pass optical cell. Lasers or laser systems
for both methods require spectrum frequency stabilization for operation over extended periods of time.
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5.8.  Especially designed or prepared systems, equipment and components for use in plasma separation
enrichment plants.
INTRODUCTORY NOTE
In the plasma separation process, a plasma of uranium ions passes through an electric field tuned to the
55U ion resonance frequency so that they preferentially absorb energy and increase the diameter of their
corkscrew-like orbits. Tons with a large- diameter path are trapped to produce a product enriched in 2*5U. The
plasma, which is made by ionizing uranium vapour, is contained in a vacuum chamber with a high- strength
magnetic field produced by a superconducting magnet. The main technological systems of the process include
the uranium plasma generation system, the separator module with superconducting magnet (see INFCIRC/254/
Part 2 — (as amended)), and metal removal systems for the collection of “product” and “tails”.

5.8.1. Microwave power sources and antennae
Especially designed or prepared microwave power sources and antennae for producing or accelerating ions and
having the following characteristics: greater than 30 GHz frequency and greater than 50 kW mean power
output for ion production.

5.8.2. Ion excitation coils
Especially designed or prepared radio frequency ion excitation coils for frequencies of more than 100 kHz and
capable of handling more than 40 kW mean power.

5.8.3. Uranium plasma generation systems
Especially designed or prepared systems for the generation of uranium plasma for use in plasma separation
plants.

5.8.4.  [No longer used — since 14 June 2013]

5.8.5. Uranium metal “product” and “tails” collector assemblies
Especially designed or prepared “product” and “tails” collector assemblies for uranium metal in solid form. These
collector assemblies are made of or protected by materials resistant to the heat and corrosion of uranium metal
vapor, such as yttria-coated graphite or tantalum.

5.8.6. Separator module housings
Cylindrical vessels especially designed or prepared for use in plasma separation enrichment plants for containing
the uranium plasma source, radio-frequency drive coil and the “product” and “tails” collectors.
EXPLANATORY NOTE
These housings have a multiplicity of ports for electrical feed-throughs, diffusion pump connections and instru-
mentation diagnostics and monitoring. They have provisions for opening and closure to allow for refurbishment
of internal components and are constructed of a suitable non-magnetic material such as stainless steel.

5.9.  Especially designed or prepared systems, equipment and components for use in electromagnetic

enrichment plants.

INTRODUCTORY NOTE

In the electromagnetic process, uranium metal ions produced by ionization of a salt feed material (typically
UCl,) are accelerated and passed through a magnetic field that has the effect of causing the ions of different
isotopes to follow different paths. The major components of an electromagnetic isotope separator include: a
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magnetic field for ion-beam diversion/separation of the isotopes, an ion source with its acceleration system, and
a collection system for the separated ions. Auxiliary systems for the process include the magnet power supply
system, the ion source high-voltage power supply system, the vacuum system, and extensive chemical handling
systems for recovery of product and cleaning/recycling of components.
5.9.1. Electromagnetic isotope separators
Electromagnetic isotope separators especially designed or prepared for the separation of uranium isotopes, and
equipment and components therefor, including:
(a) Ion sources
Especially designed or prepared single or multiple uranium ion sources consisting of a vapour source,
ionizer, and beam accelerator, constructed of suitable materials such as graphite, stainless steel, or copper,
and capable of providing a total ion beam current of 50 mA or greater.
(b) Ion collectors
Collector plates consisting of two or more slits and pockets especially designed or prepared for collection of
enriched and depleted uranium ion beams and constructed of suitable materials such as graphite or stainless
steel.
(¢) Vacuum housings
Especially designed or prepared vacuum housings for uranium electromagnetic separators, constructed of
suitable non-magnetic materials such as stainless steel and designed for operation at pressures of 0.1 Pa or
lower.
EXPLANATORY NOTE
The housings are specially designed to contain the ion sources, collector plates and water-cooled liners and
have provision for diffusion pump connections and opening and closure for removal and reinstallation of
these components.
(d) Magnet pole pieces
Especially designed or prepared magnet pole pieces having a diameter greater than 2 m used to maintain a
constant magnetic field within an electromagnetic isotope separator and to transfer the magnetic field
between adjoining separators.
5.9.2. High voltage power supplies
Especially designed or prepared high-voltage power supplies for ion sources, having all of the following charac-
teristics: capable of continuous operation, output voltage of 20 000 V or greater, output current of 1 A or
greater, and voltage regulation of better than 0.01 % over a time period of 8 hours.
5.9.3. Magnet power supplies
Especially designed or prepared high-power, direct current magnet power supplies having all of the following
characteristics: capable of continuously producing a current output of 500 A or greater at a voltage of 100 V or
greater and with a current or voltage regulation better than 0.01 % over a period of 8 hours.
6. Plants for the production or concentration of heavy water, deuterium and deuterium compounds and

equipment especially designed or prepared therefor

INTRODUCTORY NOTE

Heavy water can be produced by a variety of processes. However, the two processes that have proven to be
commercially viable are the water-hydrogen sulphide exchange process (GS process) and the ammonia-hydrogen
exchange process.
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6.1.

6.2.

The GS process is based upon the exchange of hydrogen and deuterium between water and hydrogen sulphide
within a series of towers which are operated with the top section cold and the bottom section hot. Water flows
down the towers while the hydrogen sulphide gas circulates from the bottom to the top of the towers. A series
of perforated trays are used to promote mixing between the gas and the water. Deuterium migrates to the water
at low temperatures and to the hydrogen sulphide at high temperatures. Gas or water, enriched in deuterium, is
removed from the first stage towers at the junction of the hot and cold sections and the process is repeated in
subsequent stage towers. The product of the last stage, water enriched up to 30 % in deuterfum, is sent to a
distillation unit to produce reactor grade heavy water; i.e. 99.75 % deuterium oxide.

The ammonia-hydrogen exchange process can extract deuterium from synthesis gas through contact with liquid
ammonia in the presence of a catalyst. The synthesis gas is fed into exchange towers and to an ammonia
converter. Inside the towers the gas flows from the bottom to the top while the liquid ammonia flows from the
top to the bottom. The deuterium is stripped from the hydrogen in the synthesis gas and concentrated in the
ammonia. The ammonia then flows into an ammonia cracker at the bottom of the tower while the gas flows
into an ammonia converter at the top. Further enrichment takes place in subsequent stages and reactor grade
heavy water is produced through final distillation. The synthesis gas feed can be provided by an ammonia plant
that, in turn, can be constructed in association with a heavy water ammonia-hydrogen exchange plant. The
ammonia-hydrogen exchange process can also use ordinary water as a feed source of deuterium.

Many of the key equipment items for heavy water production plants using GS or the ammonia-hydrogen
exchange processes are common to several segments of the chemical and petroleum industries. This is
particularly so for small plants using the GS process. However, few of the items are available “off-the-shelf”. The
GS and ammonia-hydrogen processes require the handling of large quantities of flammable, corrosive and toxic
fluids at elevated pressures. Accordingly, in establishing the design and operating standards for plants and
equipment using these processes, careful attention to the materials selection and specifications is required to
ensure long service life with high safety and reliability factors. The choice of scale is primarily a function of
economics and need. Thus, most of the equipment items would be prepared according to the requirements of
the customer.

Finally, it should be noted that, in both the GS and the ammonia-hydrogen exchange processes, items of
equipment which individually are not especially designed or prepared for heavy water production can be
assembled into systems which are especially designed or prepared for producing heavy water. The catalyst
production system used in the ammonia-hydrogen exchange process and water distillation systems used for the
final concentration of heavy water to reactor-grade in either process are examples of such systems.

The items of equipment which are especially designed or prepared for the production of heavy water utilizing
cither the water-hydrogen sulphide exchange process or the ammonia-hydrogen exchange process include the
following:

Water — Hydrogen Sulphide Exchange Towers

Exchange towers with diameters of 1.5 m or greater and capable of operating at pressures greater than or equal
to 2 MPa (300 psi), especially designed or prepared for heavy water production utilizing the water-hydrogen
sulphide exchange process.

Blowers and Compressors

Single stage, low head (i.e., 0.2 MPa or 30 psi) centrifugal blowers or compressors for hydrogen-sulphide gas
circulation (i.e., gas containing more than 70 % H,S) especially designed or prepared for heavy water production
utilizing the water-hydrogen sulphide exchange process. These blowers or compressors have a throughput
capacity greater than or equal to 56 m3/second (120 000 SCFM) while operating at pressures greater than or
equal to 1.8 MPa (260 psi) suction and have seals designed for wet H,S service.
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6.3.

6.4.

6.5.

6.6.

6.7.

6.8.

6.9.

Ammonia-Hydrogen Exchange Towers

Ammonia-hydrogen exchange towers greater than or equal to 35 m (114.3 ft) in height with diameters of
1.5 m (4.9 ft) to 2.5 m (8.2 ft) capable of operating at pressures greater than 15 MPa (2 225 psi) especially
designed or prepared for heavy water production utilizing the ammonia-hydrogen exchange process. These
towers also have at least one flanged, axial opening of the same diameter as the cylindrical part through which
the tower internals can be inserted or withdrawn.

Tower Internals and Stage Pumps

Tower internals and stage pumps especially designed or prepared for towers for heavy water production
utilizing the ammonia-hydrogen exchange process. Tower internals include especially designed stage contactors
which promote intimate gasfliquid contact. Stage pumps include especially designed submersible pumps for
circulation of liquid ammonia within a contacting stage internal to the stage towers.

Ammonia Crackers

Ammonia crackers with operating pressures greater than or equal to 3 MPa (450 psi) especially designed or
prepared for heavy water production utilizing the ammonia- hydrogen exchange process.

Infrared Absorption Analyzers

Infrared absorption analyzers capable of “on-line” hydrogen/deuterium ratio analysis where deuterium concen-
trations are equal to or greater than 90 %.

Catalytic Burners

Catalytic burners for the conversion of enriched deuterium gas into heavy water especially designed or prepared
for heavy water production utilizing the ammonia- hydrogen exchange process.

Complete heavy water upgrade systems or columns therefor

Complete heavy water upgrade systems, or columns therefor, especially designed or prepared for the upgrade of
heavy water to reactor-grade deuterium concentration.

EXPLANATORY NOTE

These systems, which usually employ water distillation to separate heavy water from light water, are especially
designed or prepared to produce reactor-grade heavy water (.e., typically 99.75 % deuterium oxide) from heavy
water feedstock of lesser concentration.

Ammonia synthesis converters or synthesis units

Ammonia synthesis converters or synthesis units especially designed or prepared for heavy water production
utilizing the ammonia-hydrogen exchange process.

EXPLANATORY NOTE

These converters or units take synthesis gas (nitrogen and hydrogen) from an ammonia/hydrogen high-pressure
exchange column (or columns), and the synthesized ammonia is returned to the exchange column (or columns).
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7.1.

Plants for the conversion of uranium and plutonium for use in the fabrication of fuel elements and the
separation of uranium isotopes as defined in sections 4 and 5 respectively, and equipment especially
designed or prepared therefor

EXPORTS

The export of the whole set of major items within this boundary will take place only in accordance with the
procedures of the Guidelines. All of the plants, systems, and especially designed or prepared equipment within
this boundary can be used for the processing, production, or use of special fissionable material.

Plants for the conversion of uranium and equipment especially designed or prepared therefor

INTRODUCTORY NOTE

Uranium conversion plants and systems may perform one or more transformations from one uranium chemical
species to another, including: conversion of uranium ore concentrates to UO,, conversion of UO; to UO,,
conversion of uranium oxides to UF,, UF,, or UC,, conversion of UF, to UF, conversion of UF, to UF,,
conversion of UF, to uranium metal, and conversion of uranium fluorides to UO,. Many of the key equipment
items for uranium conversion plants are common to several segments of the chemical process industry. For
example, the types of equipment employed in these processes may include: furnaces, rotary kilns, fluidized bed
reactors, flame tower reactors, liquid centrifuges, distillation columns and liquid-liquid extraction columns.
However, few of the items are available “off-the-shelf”; most would be prepared according to the requirements
and specifications of the customer. In some instances, special design and construction considerations are
required to address the corrosive properties of some of the chemicals handled (HF, F,, CIF,, and uranium
fluorides) as well as nuclear criticality concerns. Finally, it should be noted that, in all of the uranium conversion
processes, items of equipment which individually are not especially designed or prepared for uranium
conversion can be assembled into systems which are especially designed or prepared for use in uranium
conversion.

Especially designed or prepared systems for the conversion of uranium ore concentrates to UO,

EXPLANATORY NOTE

Conversion of uranium ore concentrates to UO, can be performed by first dissolving the ore in nitric acid and
extracting purified uranyl nitrate using a solvent such as tributyl phosphate. Next, the uranyl nitrate is converted
to UO; either by concentration and denitration or by neutralization with gaseous ammonia to produce
ammonium diuranate with subsequent filtering, drying, and calcining.

Especially designed or prepared systems for the conversion of UO, to UF

EXPLANATORY NOTE

Conversion of UO; to UF can be performed directly by fluorination. The process requires a source of fluorine
gas or chlorine trifluoride.

Especially designed or prepared systems for the conversion of UO, to UO,

EXPLANATORY NOTE

Conversion of UO, to UO, can be performed through reduction of UO, with cracked ammonia gas or
hydrogen.
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7.1.5.

Especially designed or prepared systems for the conversion of UO, to UF,

EXPLANATORY NOTE

Conversion of UO, to UF, can be performed by reacting UO, with hydrogen fluoride gas (HF) at 300-500 °C.

Especially designed or prepared systems for the conversion of UF, to UF,

EXPLANATORY NOTE

Conversion of UF, to UF, is performed by exothermic reaction with fluorine in a tower reactor. UF is
condensed from the hot effluent gases by passing the effluent stream through a cold trap cooled to — 10 °C.
The process requires a source of fluorine gas.

Especially designed or prepared systems for the conversion of UF, to U metal

EXPLANATORY NOTE

Conversion of UF, to U metal is performed by reduction with magnesium (large batches) or calcium (small
batches). The reaction is carried out at temperatures above the melting point of uranium (1 130 °C).

Especially designed or prepared systems for the conversion of UF, to UO,

EXPLANATORY NOTE

Conversion of UF, to UO, can be performed by one of three processes. In the first, UF, is reduced and
hydrolyzed to UO, using hydrogen and steam. In the second, UF, is hydrolyzed by solution in water, ammonia
is added to precipitate ammonium diuranate, and the diuranate is reduced to UO, with hydrogen at 820 °C. In
the third process, gaseous UF, CO,, and NH, are combined in water, precipitating ammonium uranyl carbonate.
The ammonium uranyl carbonate is combined with steam and hydrogen at 500-600 °C to yield UO,.

UF, to UO, conversion is often performed as the first stage of a fuel fabrication plant.

Especially designed or prepared systems for the conversion of UF, to UF,

EXPLANATORY NOTE

Conversion of UF to UF, is performed by reduction with hydrogen.

Especially designed or prepared systems for the conversion of UO, to UCl,

EXPLANATORY NOTE

Conversion of UO, to UCl, can be performed by one of two processes. In the first, UO, is reacted with carbon
tetrachloride (CCl, ) at approximately 400 °C. In the second, UO, is reacted at approximately 700 °C in the
presence of carbon black (CAS 1333-86-4), carbon monoxide, and chlorine to yield UCL,.
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7.2

7.2.1.

Plants for the conversion of plutonium and equipment especially designed or prepared therefor
INTRODUCTORY NOTE

Plutonium conversion plants and systems perform one or more transformations from one plutonium chemical
species to another, including: conversion of plutonium nitrate to PuO,, conversion of PuO, to PuF,, and
conversion of PuF, to plutonium metal. Plutonium conversion plants are usually associated with reprocessing
facilities, but may also be associated with plutonium fuel fabrication facilities. Many of the key equipment items
for plutonium conversion plants are common to several segments of the chemical process industry. For
example, the types of equipment employed in these processes may include: furnaces, rotary kilns, fluidized bed
reactors, flame tower reactors, liquid centrifuges, distillation columns and liquid-liquid extraction columns. Hot
cells, glove boxes and remote manipulators may also be required. However, few of the items are available “off-
the-shelf”; most would be prepared according to the requirements and specifications of the customer. Particular
care in designing for the special radiological, toxicity and criticality hazards associated with plutonium is
essential. In some instances, special design and construction considerations are required to address the corrosive
properties of some of the chemicals handled (e.g. HF). Finally, it should be noted that, for all plutonium
conversion processes, items of equipment which individually are not especially designed or prepared for
plutonium conversion can be assembled into systems which are especially designed or prepared for use in
plutonium conversion.

Especially designed or prepared systems for the conversion of plutonium nitrate to oxide
EXPLANATORY NOTE

The main functions involved in this process are: process feed storage and adjustment, precipitation and solid/
liquor separation, calcination, product handling, ventilation, waste management, and process control. The
process systems are particularly adapted so as to avoid criticality and radiation effects and to minimize toxicity
hazards. In most reprocessing facilities, this process involves the conversion of plutonium nitrate to plutonium
dioxide. Other processes can involve the precipitation of plutonium oxalate or plutonium peroxide.

Especially designed or prepared systems for plutonium metal production
EXPLANATORY NOTE

This process usually involves the fluorination of plutonium dioxide, normally with highly corrosive hydrogen
fluoride, to produce plutonium fluoride which is subsequently reduced using high purity calcium metal to
produce metallic plutonium and a calcium fluoride slag. The main functions involved in this process are
fluorination (e.g. involving equipment fabricated or lined with a precious metal), metal reduction
(e.g. employing ceramic crucibles), slag recovery, product handling, ventilation, waste management and process
control. The process systems are particularly adapted so as to avoid criticality and radiation effects and to
minimize toxicity hazards. Other processes include the fluorination of plutonium oxalate or plutonium peroxide
followed by a reduction to metal.

ANNEX C

CRITERIA FOR LEVELS OF PHYSICAL PROTECTION

1. The purpose of physical protection of nuclear materials is to prevent unauthorized use and handling of these
materials. Paragraph 3(a) of the Guidelines document calls for effective physical protection levels consistent with the
relevant IAEA recommendations, in particular those set out in INFCIRC/225.

2. Paragraph 3(b) of the Guidelines document states that implementation of measures of physical protection in the
recipient country is the responsibility of the Government of that country. However, the levels of physical protection
on which these measures have to be based should be the subject of an agreement between supplier and recipient. In
this context these requirements should apply to all States.
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3.

The document INFCIRC[225 of the International Atomic Energy Agency entitled “The Physical Protection of Nuclear
Material” and similar documents which from time to time are prepared by international groups of experts and
updated as appropriate to account for changes in the state of the art and state of knowledge with regard to physical
protection of nuclear material are a useful basis for guiding recipient States in designing a system of physical
protection measures and procedures.

. The categorization of nuclear material presented in the attached table or as it may be updated from time to time by

mutual agreement of suppliers shall serve as the agreed basis for designating specific levels of physical protection in
relation to the type of materials, and equipment and facilities containing these materials, pursuant to paragraph 3(a)
and 3(b) of the Guidelines document.

. The agreed levels of physical protection to be ensured by the competent national authorities in the use, storage and

transportation of the materials listed in the attached table shall as a minimum include protection characteristics as
follows:

CATEGORY III

Use and Storage within an area to which access in controlled.

Transportation under special precautions including prior arrangements among sender, recipient and carrier, and
prior agreement between entities subject to the jurisdiction and regulation of supplier and recipient States,
respectively, in case of international transport, specifying time, place and procedures for transferring transport
responsibility.

CATEGORY II

Use and Storage within a protected area to which access is controlled, i.., an area under constant surveillance by
guards or electronic devices, surrounded by a physical barrier with a limited number of points of entry under
appropriate control, or any area with an equivalent level of physical protection.

Transportation under special precautions including prior arrangements among sender, recipient, and carrier, and
prior agreement between entities subject to the jurisdiction and regulation of supplier and recipient States,
respectively, in case of international transport, specifying time, place and procedures for transferring transport
responsibility.

CATEGORY I

Materials in this category shall be protected with highly reliable systems against unauthorized use as follows:

Use and storage within a highly protected area, i.., a protected area as defined for Category II above, to which, in
addition, access is restricted to person whose trustworthiness has been determined, and which is under surveillance
by guards who are in close communication with appropriate response forces. Specific measures taken in this context
should have as their objective the detection and prevention of any assault, unauthorized access or unauthorized
removal of material.

Transportation under special precautions as identified above for transportation of Category Il and IIl materials and,
in addition, under constant surveillance by escorts and under conditions which assure close communication with
appropriate response forces.

. Suppliers should request identification by recipients of those agencies or authorities having responsibility for

ensuring that levels of protection are adequately met and having responsibility for internally co-ordinating response/
recovery operations in the event of unauthorized use or handling of protected materials. Suppliers and recipients
should also designate points of contact within their national authorities to co-operate on matters of out-of-country
transportation and other matters of mutual concern.
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TABLE: CATEGORIZATION OF NUCLEAR MATERIAL

Category

Material Form
1 1 il
1. Plutonium*[a] | Unirradiated*[b] 2 kg or more Less than 2 kg but 500 g or less*[c]

more than 500 g

2. Uranium-235 | Unirradiated*[b]
— uranium  enriched to | 5 kg or more Less than 5 kg but 1 kg or less*[c]

20 % 2*°U or more

more than 1 kg

— uranium

20 %

10 % 25U but less than

enriched to —

10 kg or more

Less than 10 kg*[c]

— uranium
natural,

10 % »5U*[d]

enriched above —
but less than

10 kg or more

3. Uranium-233

Unirradiated*[b]

2 kg or more

Less than 2 kg but
more than 500 g

500 g or less*[c]

4, Irradiated fuel

Depleted or natural
uranium, thorium or
low-enriched fuel (less
than 10 % fissile con-

tent)*[e][f]

As identified in the Trigger List.

Material not irradiated in a reactor or material irradiated in a reactor but with a radiation level equal to or less than 100 rads/

hour at one metre unshielded.

Less than a radiologically significant quantity should be exempted.

Natural uranium, depleted uranium, and thorium and quantities of uranium enriched to less than 10 % not falling in Category III

should be protected in accordance with prudent management practice.

Although this level of protection is recommended, it would be open to States, upon evaluation of the specific circumstances, to
assign a different category of physical protection.

Other fuel which by virtue of its original fissile material content is classified as Category I or Il before irradiation may be reduced
one category levels while the radiation level from the fuel exceed 100 rads/hour at tone metre unshielded.

NSG Part I

LIST OF NUCLEAR-RELATED DUAL-USE EQUIPMENT, MATERIALS, SOFTWARE, AND RELATED

TECHNOLOGY

Note: The International System of Units (SI) is used in this Annex. In all cases the physical quantity defined in SI units
should be considered the official recommended control value. However, some machine tool parameters are given
in their customary units, which are not SL

Commonly used abbreviations (and their prefixes denoting size) in this Annex are as follows:

A

Bq

°C

— ampere(s)
— becquerel(s)

— degree(s) Celsius
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CAS  — chemical abstracts service
Ci — curie(s)
cm — centimeter(s)
dB — decibel(s)
dBm  — decibel referred to 1 milliwatt
g — gram(s); also, acceleration of gravity (9.81 m/s?)
GBq  — gigabecquerel(s)

GHz  — gigahertz

GPa  — gigapascal(s)
Gy  — gray

h — hour(s)

Hz — hertz

] — joule(s)

K — kelvin

keV  — thousand electron volt(s)
kg — kilogramy(s)
kHz  — kilohertz

kN — kilonewton(s)
kPa — kilopascal(s)
kv — kilovolt(s)

kw — kilowatt(s)

m — meter(s)

mA — milliampere(s)
MeV  — million electron volt(s)
MHz  — megahertz

ml — milliliter(s)
mm  — millimeter(s)
MPa  — megapascal(s)
mPa  — millipascal(s)
MW  — megawatt(s)
pF — microfarad(s)
pm — micrometer(s)
s — microsecond(s)
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N — newton(s)
nm — nanometer(s)
ns — nanosecond(s)
nH — nanohenry(ies)
ps — picosecond(s)
RMS  — root mean square
rpm  — revolutions per minute
s — second(s)
T — tesla(s)
TIR  — total indicator reading
A — volt(s)
w — watt(s)

GENERAL NOTE

The following paragraphs are applied to the List of Nuclear-Related Dual-Use Equipment, Material, Software, and Related
Technology.

1.

The description of any item on the List includes that item in either new or second-hand condition.

. When the description of any item on the List contains no qualifications or specifications, it is regarded as including

all varieties of that item. Category captions are only for convenience in reference and do not affect the interpretation
of item definitions.

. The object of these controls should not be defeated by the transfer of any non-controlled item (including plants)

containing one or more controlled components when the controlled component or components are the principal
element of the item and can feasibly be removed or used for other purposes.

Note: In judging whether the controlled component or components are to be considered the principal element,
governments should weigh the factors of quantity, value, and technological know-how involved and other
special circumstances which might establish the controlled component or components as the principal
element of the item being procured.

. The object of these controls should not be defeated by the transfer of component parts. Each government will take

such action as it can to achieve this aim and will continue to seek a workable definition for component parts, which
could be used by all the suppliers.

TECHNOLOGY CONTROLS

The transfer of “technology” is controlled according to the Guidelines and as described in each section of the Annex.
“Technology” directly associated with any item in the Annex will be subject to as great a degree of scrutiny and control
as will the item itself, to the extent permitted by national legislation.

The approval of any Annex item for export also authorizes the export to the same end user of the minimum
“technology” required for the installation, operation, maintenance, and repair of the item.

Note: Controls on “technology” transfer do not apply to information “in the public domain” or to “basic scientific

research”.
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GENERAL SOFTWARE NOTE
The transfer of “software” is controlled according to the Guidelines and as described in the Annex.
Note:  Controls on “software” transfers do not apply to “software” as follows:

1. Generally available to the public by being:
a. Sold from stock at retail selling points without restriction; and
b. Designed for installation by the user without further substantial support by the supplier;
or

2. “In the public domain”.

DEFINITIONS

“Accuracy” —

Usually measured in terms of inaccuracy, defined as the maximum deviation, positive or negative, of an indicated
value from an accepted standard or true value.

“Angular position deviation” —

The maximum difference between angular position and the actual, very accurately measured angular position after
the workpiece mount of the table has been turned out of its initial position.

“Basic scientific research” —

Experimental or theoretical work undertaken principally to acquire new knowledge of the fundamental principles of
phenomena and observable facts, not primarily directed toward a specific practical aim or objective.

“Contouring control” —
Two or more “numerically controlled” motions operating in accordance with instructions that specify the next
required position and the required feed rates to that position. These feed rates are varied in relation to each other so
that a desired contour is generated. (Ref. ISO 2806-1980 as amended)
“Development” —
is related to all phases before “production” such as:
— design
— design research
— design analysis
— design concepts
— assembly and testing of prototypes
— pilot production schemes
— design data
— process of transforming design data into a product
— configuration design
— integration design

— layouts
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“Fibrous or filamentary materials” —

» o« »

means continuous “monofilaments”, “yarns”,

» o«

Tovings”, “tows” or “tapes”.

N.B.:

1. “Filament” or “monofilament” — is the smallest increment of fiber, usually several pm in diameter.
2. “Roving” — is a bundle (typically 12-120) of approximately parallel “strands”.
3. “Strand” — is a bundle of “filaments” (typically over 200) arranged approximately parallel.

4. “Tape” — is a material constructed of interlaced or unidirectional “filaments”, “strands”, “rovings”, “tows” or
“yarns”, etc., usually preimpregnated with resin.

5. “Tow” — is a bundle of “filaments”, usually approximately parallel.

6. “Yarn” — is a bundle of twisted “strands”.

“Filament” —
See “Fibrous or filamentary materials”.

“In the public domain” —

“In the public domain”, as it applies herein, means “technology” or “software” that has been made available without
restrictions upon its further dissemination. (Copyright restrictions do not remove “technology” or “software” from
being “in the public domain”.)

“Linearity” —
(Usually measured in terms of non-linearity) is the maximum deviation of the actual characteristic (average of
upscale and downscale readings), positive or negative, from a straight line so positioned as to equalize and minimize

the maximum deviations.

“Measurement uncertainty” —

The characteristic parameter which specifies in what range around the output value the correct value of the
measurable variable lies with a confidence level of 95 %. It includes the uncorrected systematic deviations, the
uncorrected backlash, and the random deviations.

“Microprogram” —

A sequence of elementary instructions, maintained in a special storage, the execution of which is initiated by the
introduction of its reference instruction into an instruction register.

“Monofilament” —
See “Fibrous or filamentary materials”.
“Numerical control” —

The automatic control of a process performed by a device that makes use of numeric data usually introduced as the
operation is in progress. (Ref. ISO 2382)

“Positioning accuracy” —

of “numerically controlled” machine tools is to be determined and presented in accordance with Item 1.B.2., in
conjunction with the requirements below:

(a) Test conditions (ISO 230/2 (1988), paragraph 3):
(1) For 12 hours before and during measurements, the machine tool and accuracy measuring equipment will be

kept at the same ambient temperature. During the premeasurement time, the slides of the machine will be
continuously cycled identically to the way they will be cycled during the accuracy measurements;
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(2) The machine shall be equipped with any mechanical, electronic, or software compensation to be exported
with the machine;

(3) Accuracy of measuring equipment for the measurements shall be at least four times more accurate than the
expected machine tool accuracy;

(4) Power supply for slide drives shall be as follows:
(i) Line voltage variation shall not be greater than # 10 % of nominal rated voltage;
(i) Frequency variation shall not be greater than # 2 Hz of normal frequency;
(iif) Lineouts or interrupted service are not permitted.
(b) Test Program (paragraph 4):
(1) Feed rate (velocity of slides) during measurement shall be the rapid traverse rate;

N.B.: In the case of machine tools which generate optical quality surfaces, the feed rate shall be equal to or
less than 50 mm per minute;

(2) Measurements shall be made in an incremental manner from one limit of the axis travel to the other
without returning to the starting position for each move to the target position;

(3) Axes not being measured shall be retained at mid-travel during test of an axis.
(c) Presentation of the test results (paragraph 2):
The results of the measurements must include:
(1) “positioning accuracy” (A) and
(2) The mean reversal error (B).
“Production” —
means all production phases such as:
— construction
— production engineering
— manufacture
— integration
— assembly (mounting)
— inspection
— testing
— quality assurance
“Program” —

A sequence of instructions to carry out a process in, or convertible into, a form executable by an electronic
computer.

“Resolution” —
The least increment of a measuring device; on digital instruments, the least significant bit. (Ref. ANSI B-89.1.12)
“Roving” —

See“Fibrous or filamentary materials”.
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“Software” —
A collection of one or more “programs” or “microprograms” fixed in any tangible medium of expression.

“Strand” —
See “Fibrous or filamentary materials”.

“Tape” —
See “Fibrous or filamentary materials”.

“Technical assistance” —
“Technical assistance” may take forms such as: instruction, skills, training, working knowledge, consulting services.
Note: “Technical assistance” may involve transfer of “technical data”.

“Technical data” —
“Technical data” may take forms such as blueprints, plans, diagrams, models, formulae, engineering designs and
specifications, manuals and instructions written or recorded on other media or devices such as disk, tape, read-only
memories.

“Technology” —

means specific information required for the “development”, “production”, or “use” of any item contained in the List.
This information may take the form of “technical data” or “technical assistance”.

“Tow” —

See “Fibrous or filamentary materials”.
“Use” —

Operation, installation (including on-site installation), maintenance (checking), repair, overhaul, and refurbishing.
“Yarn” —

See “Fibrous or filamentary materials”.
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ANNEX CONTENTS
1. INDUSTRIAL EQUIPMENT
1.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
1.A.1.  High-density radiation shielding windows 1-1
1.A.2.  Radiation-hardened TV cameras, or lenses therefor 1-1
1.A.3.  Robots, “end-effectors” and control units 1-1
1.A.4.  Remote manipulators 1-3
1.B. TEST AND PRODUCTION EQUIPMENT
1B.1.  Flow-forming machines, spin-forming machines capable of flow- forming functions, and
mandrels 1-3
1.B.2. Machine tools 1-4
1.B.3.  Dimensional inspection machines, instruments, or systems 1-6
1.B.4.  Controlled atmosphere induction furnaces, and power supplies therefor 1-8
1.B.5.  Isostatic presses, and related equipment 1-8
1.B.6.  Vibration test systems, equipment, and components 1-8
1.B.7.  Vacuum or other controlled atmosphere metallurgical melting and casting furnaces and
related equipment 1-8
1.C.  MATERIALS 1-9
1.D. SOFTWARE 1-9
1D.1.  “Software” specially designed or modified for the “use” of equipment 1-9
1.D.2.  “Software” specially designed or modified for the “development”, “production”, or “use” of
equipment 1-9
1.D.3.  “Software” for any combination of electronic devices or system enabling such device(s) to
function as a “numerical control” unit for machine tools 1-9
1.E. TECHNOLOGY
1E1.  “Technology” according to the Technology Controls for the “development”, “production”
or “use” of equipment, material or “software” 1-9
2. MATERIALS
2.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
2.A.1.  Crucibles made of materials resistant to liquid actinide metals 2-1
2.A.2.  Platinized catalysts 2-1
2.A.3.  Composite structures in the forms of tubes 2-2
2.B. TEST AND PRODUCTION EQUIPMENT
2B.1.  Tritium facilities or plants, and equipment therefor 2-2
2B.2.  Lithium isotope separation facilities or plants, and systems and equipment therefor 2-2
2.C.  MATERIALS
2.C.1.  Aluminium 2-2
2.C.2.  Beryllium 2-3
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2.C.3. Bismuth 2-3
2.C.4. Boron 2-3
2.C.5.  Calcium 2-3
2.C.6.  Chlorine trifluoride 2-3
2.C.7.  Fibrous or filamentary materials, and prepregs 2-3
2.C.8.  Hafnium 2-4
2.C.9. Lithium 2-4
2.C.10. Magnesium 2-4
2.C.11. Maraging steel 2-4
2.C.12. Radium-226 2-4
2.C.13. Titanium 2-5
2.C.14. Tungsten 2-5
2.C.15. Zirconium 2-5
2.C.16.  Nickel powder and porous nickel metal 2-5
2.C.17.  Tritium 2-6
2.C.18. Helium-3 2-6
2.C.19. Radionuclides 2-6
2.C.20. Rhenium 2-6

2.D. SOFTWARE -6

2.E. TECHNOLOGY 2-6
2.E1.  “Technology” according to the Technology Controls for the “development”, “production”

or “use” of equipment, material or “software” 2-6
3. URANIUM ISOTOPE SEPARATION EQUIPMENT AND COMPONENTS

(Other Than Trigger List Items)

3.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
3.A.1.  Frequency changers or generators 3-1
3.A.2.  Lasers, laser amplifiers and oscillators 3-1
3.A3.  Valves 3-3
3.A.4.  Superconducting solenoidal electromagnets 3-3
3.A.5.  High-power direct current power supplies 3-4
3.A.6.  High-voltage direct current power supplies 3-4
3.A.7.  Pressure transducers 3-4
3.A.8.  Vacuum pumps 3-4
3.A.9.  Bellows-sealed scroll-type compressors and vacuum pumps 3-5

3.B. TEST AND PRODUCTION EQUIPMENT
3B.1.  Electrolytic cells for fluorine production 3-5
3.B.2.  Rotor fabrication or assembly equipment, rotor straightening equipment, bellows-forming

mandrels and dies 3-5
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3B.3.  Centrifugal multiplane balancing machines 3-6
3B.4.  Filament winding machines and related equipment 3-6
3.B.5.  Electromagnetic isotope separators 3-7
3.B.6.  Mass spectrometers 3-7
3.C. MATERIALS 3-8
3.D. SOFTWARE
3.D.1.  “Software” specially designed or modified for the “use” of equipment 3-8
3.D.2.  “Software” or encryption keys/codes specially designed to enhance or release the perform-
ance characteristics of equipment 3-8
3D.3.  “Software” specially designed to enhance or release the performance characteristics of
equipment 3-8
3.E. TECHNOLOGY
3E1.  “Technology” according to the Technology Controls for the “development”, “production”
or “use” of equipment, material or “software” 3-8
4. HEAVY WATER PRODUCTION PLANT RELATED EQUIPMENT
(Other Than Trigger List Items)
4.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
4A.1.  Specialized packings 4-1
4.A.2.  Pumps 4-1
4A.3.  Turboexpanders or turboexpander-compressor sets 4-1
4.B. TEST AND PRODUCTION EQUIPMENT
4B.1.  Water-hydrogen sulfide exchange tray columns and internal contactors 4-1
4B.2.  Hydrogen-cryogenic distillation columns 4-2
4B.3.  [No longer used — since 14 June 2013] 4-2
4.C.  MATERIALS 42
4D. SOFTWARE 4_2
4E.  TECHNOLOGY 42
4E1.  “Technology” according to the Technology Controls for the “development”, “production”
or “use” of equipment, material or “software” 4-2
5. TEST AND MEASUREMENT EQUIPMENT FOR THE DEVELOPMENT OF NUCLEAR EXPLOSIVE DEVICES
5.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
5.A.1.  Photomultiplier tubes 5-1
5.B. TEST AND PRODUCTION EQUIPMENT
5B.1.  Flash X-ray generators or pulsed electron accelerators 5-1
5B.2.  High-velocity gun systems 5-1
5.B.3.  High speed cameras and imaging devices 5-1
5.B.4.  [No longer used — since 14 June 2013] 5-2
5B.5.  Specialized instrumentation for hydrodynamic experiments 5-2
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5.B.6.  High-speed pulse generators 5-3
5.B.7.  High explosive containment vessels 5-3
5.C.  MATERIALS 5_3
5.D. SOFTWARE 5-3
5.E. TECHNOLOGY 5-3
6. COMPONENTS FOR NUCLEAR EXPLOSIVE DEVICES
6.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
6.A.1.  Detonators and multipoint initiation systems 6-1
6.A.2.  Firing sets and equivalent high-current pulse generators 6-1
6.A.3.  Switching devices 6-2
6.A.4.  Pulse discharge capacitors 6-2
6.A.5.  Neutron generator systems 6-3
6.A.6.  Striplines 6-3
6.B. TEST AND PRODUCTION EQUIPMENT 6-3
6.C.  MATERIALS
6.C.1.  High explosive substances or mixtures 6-3
6.D. SOFTWARE 6—4
6.E. TECHNOLOGY 6—4

58 oa 359



Cnyx6eH BecHuK Ha PM, 6p. 91 oa 11.05.2016 roavHa

L 274/58 Official Journal of the European Union 18.10.2015
1. INDUSTRIAL EQUIPMENT
1A, EQUIPMENT, ASSEMBLIES AND COMPONENTS
1.A.1. High-density (lead glass or other) radiation shielding windows, having all of the following characteristics, and
specially designed frames therefor:
a. A “cold area” greater than 0.09 m%
b. A density greater than 3 gfcm? and
c. A thickness of 100 mm or greater.
Technical Note: In Item 1.A.1.a. the term “cold area” means the viewing area of the window exposed to the lowest level of
radiation in the design application.
1.A.2. Radiation-hardened TV cameras, or lenses therefor, specially designed or rated as radiation hardened to
withstand a total radiation dose greater than 5 x 10* Gy (silicon) without operational degradation.
Technical Note: The term Gy (silicon) refers to the energy in Joules per kilogram absorbed by an unshielded silicon sample
when exposed to ionizing radiation.
1.A.3. “Robots”, “end-effectors” and control units as follows:

a. “Robots” or “end-effectors” having either of the following characteristics:

1. Specially designed to comply with national safety standards applicable to handling high explosives (for
example, meeting electrical code ratings for high explosives); or

2. Specially designed or rated as radiation hardened to withstand a total radiation dose greater than
5 x 10* Gy (silicon) without operational degradation;

Technical Note: The term Gy (silicon) refers to the energy in Joules per kilogram absorbed by an unshielded silicon
sample when exposed to ionizing radiation.

b. Control units specially designed for any of the “robots” or “end-effectors” specified in Item 1.A.3.a.

Note: Item 1.A.3. does not control “robots” specially designed for non-nuclear industrial applications such as
automobile paint-spraying booths.

Technical Notes: 1. “Robots”

In Item 1.A.3. “robot” means a manipulation mechanism, which may be of the continuous path or
of the point-to-point variety, may use “sensors”, and has all of the following characteristics:

(@) is multifunctional;

(b) is capable of positioning or orienting material, parts, tools, or special devices through variable
movements in three-dimensional space;

() incorporates three or more closed or open loop servo-devices which may include stepping motors;
and

(d) has “user-accessible programmability” by means of teach/playback method or by means of an
electronic computer which may be a programmable logic controller, i.e., without mechanical
intervention.
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1.A4.

N.B.1:

In the above definition “sensors” means detectors of a physical phenomenon, the output of which
(after conversion into a signal that can be interpreted by a control unit) is able to generate
“programs” or modify programmed instructions or numerical “program” data. This includes “sensors”
with machine vision, infrared imaging, acoustical imaging, tactile feel, inertial position measuring,
optical or acoustic ranging or force or torque measuring capabilities.

N.B.2:

In the above definition “user-accessible programmability” means the facility allowing a user to insert,
modify or replace “programs” by means other than:

(a) a physical change in wiring or interconnections; or

(b) the setting of function controls including entry of parameters.
N.B.3:

The above definition does not include the following devices:

(@) Manipulation mechanisms which are only manually/teleoperator controllable;

(b) Fixed sequence manipulation mechanisms which are automated moving devices operating
according to mechanically fixed programmed motions. The “program” is mechanically limited by
fixed stops, such as pins or cams. The sequence of motions and the selection of paths or angles
are not variable or changeable by mechanical, electronic, or electrical means;

=z

Mechanically controlled variable sequence manipulation mechanisms which are automated
moving devices operating according to mechanically fixed programmed motions. The “program”
is mechanically limited by fixed, but adjustable, stops such as pins or cams. The sequence of
motions and the selection of paths or angles are variable within the fixed “program” pattern.
Variations or modifications of the “program” pattern (e.g., changes of pins or exchanges of
cams) in one or more motion axes are accomplished only through mechanical operations;

(d) Non-servo-controlled variable sequence manipulation mechanisms which are automated moving
devices, operating according to mechanically fixed programmed motions. The “program” is
variable but the sequence proceeds only by the binary signal from mechanically fixed electrical
binary devices or adjustable stops;

=

Stacker cranes defined as Cartesian coordinate manipulator systems manufactured as an integral
part of a vertical array of storage bins and designed to access the contents of those bins for
storage or retrieval.

2. “End-effectors”

In Item 1.A.3. “end-effectors” are grippers, “active tooling units”, and any other tooling that is
attached to the baseplate on the end of a “robot” manipulator arm.

N.B.:

In the above definition “active tooling units” is a device for applying motive power, process energy or
sensing to the workpiece.

Remote manipulators that can be used to provide remote actions in radiochemical separation operations or hot
cells, having either of the following characteristics:

a. A capability of penetrating 0.6 m or more of hot cell wall (through-the-wall operation); or

b. A capability of bridging over the top of a hot cell wall with a thickness of 0.6 m or more (over-the-wall
operation).

60 oa 359



Cnyx6eH BecHuK Ha PM, 6p. 91 oa 11.05.2016 roavHa

L 274/60

Official Journal of the European Union 18.10.2015

1.B.

1.B.1.

1.B.2.

Technical Note: Remote manipulators provide translation of human operator actions to a remote operating arm and
terminal fixture. They may be of a master/slave type or operated by joystick or keypad.

TEST AND PRODUCTION EQUIPMENT

Flow-forming machines, spin-forming machines capable of flow-forming functions, and mandrels, as follows:
a. Machines having both of the following characteristics:
1. Three or more rollers (active or guiding); and

2. Which, according to the manufacturer’s technical specification, can be equipped with “numerical control”
units or a computer control;

b. Rotor-forming mandrels designed to form cylindrical rotors of inside diameter between 75 and 400 mm.

Note: Item 1.B.1.a. includes machines which have only a single roller designed to deform metal plus two
auxiliary rollers which support the mandrel, but do not participate directly in the deformation process.

Machine tools, as follows, and any combination thereof, for removing or cutting metals, ceramics, or
composites, which, according to the manufacturer’s technical specifications, can be equipped with electronic
devices for simultaneous “contouring control” in two or more axes:

.B.: For “numerical control” units controlled by their associated “software”, see Item 1.D.3.

a. Machine tools for turning, that have “positioning accuracies” with all compensations available better (less)
than 6 pm according to I1SO 230/2 (1988) along any linear axis (overall positioning) for machines capable of
machining diameters greater than 35 mm;

Note: Item 1.B.2.a. does not control bar machines (Swissturn), limited to machining only bar feed thru, if
maximum bar diameter is equal to or less than 42 mm and there is no capability of mounting
chucks. Machines may have drilling and/or milling capabilities for machining parts with diameters less
than 42 mm.

b. Machine tools for milling, having any of the following characteristics:

1. “Positioning accuracies” with all compensations available better (less) than 6 pm according to ISO
230/2 (1988) along any linear axis (overall positioning);

2. Two or more contouring rotary axes; or
3. Five or more axes which can be coordinated simultaneously for “contouring control”.

Note:  Item 1.B.2.b. does not control milling machines having both of the following characteristics:

1. X-axis travel greater than 2 m; and

2. Overall “positioning accuracy” on the x-axis worse (more) than 30 pm according to ISO
230/2 (1988).

c. Machine tools for grinding, having any of the following characteristics:

1. “Positioning accuracies” with all compensations available better (less) than 4 pm according to ISO
230/2 (1988) along any linear axis (overall positioning);

2. Two or more contouring rotary axes; or

3 Five or more axes which can be coordinated simultaneously for “contouring control”.
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Note: Item 1.B.2.c. does not control grinding machines as follows:

1. Cylindrical external, internal, and external-internal grinding machines having all the following
characteristics:

a. Limited to a maximum workpiece capacity of 150 mm outside diameter or length; and

b. Axes limited to x, z and c.

2. Jig grinders that do not have a z-axis or a w-axis with an overall positioning accuracy less (better)
than 4 microns. Positioning accuracy is according to ISO 230/2 (1988).

d. Non-wire type Electrical Discharge Machines (EDM) that have two or more contouring rotary axes and that
can be coordinated simultaneously for “contouring control”.

Notes: 1.

Technical Notes:

Stated “positioning accuracy” levels derived under the following procedures from measurements
made according to ISO 230/2 (1988) or national equivalents may be used for each machine tool
model if provided to, and accepted by, national authorities instead of individual machine tests.

Stated “positioning accuracy” are to be derived as follows:

. Select five machines of a model to be evaluated;
. Measure the linear axis accuracies according to 1SO 230/2 (1988);

. Determine the accuracy values (A) for each axis of each machine. The method of calculating

the accuracy value is described in the ISO 230/2 (1988) standard;

. Determine the average accuracy value of each axis. This average value becomes the stated

“positioning accuracy” of each axis for the model (Ax, Ay...);

. Since Item 1.B.2. refers to each linear axis, there will be as many stated “positioning

accuracy” values as there are linear axes;

If any axis of a machine tool not controlled by Items 1.B.2.a., 1.B.2.b., or 1.B.2.c. has a stated
“positioning accuracy” of 6 pm or better (less) for grinding machines, and 8 pm or better
(less) for milling and turning machines, both according to ISO 230/2 (1988), then the builder
should be required to reaffirm the accuracy level once every eighteen months.

Item 1.B.2. does not control special purpose machine tools limited to the manufacture of any of
the following parts:

a.

b.

C.

d.

1.

Gears

Crankshafts or cam shafts
Tools or cutters

Extruder worms

Axis nomenclature shall be in accordance with International Standard 1SO 841, “Numerical
Control Machines — Axis and Motion Nomenclature”.

Not counted in the total number of contouring axes are secondary parallel contouring axes (e.g., the
w-axis on horizontal boring mills or a secondary rotary axis the centerline of which is parallel to the
primary rotary axis).

Rotary axes do not necessarily have to rotate over 360 degrees. A rotary axis can be driven by a
linear device, e.g., a screw ora rack- and-pinion.
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1.B.3.

4. For the purposes of 1.B.2. the number of axes which can be coordinated simultaneously for
“contouring control” is the number of axes along or around which, during processing of the
workpiece, simultaneous and interrelated motions are performed between the workpiece and a tool.
This does not include any additional axes along or around which other relative motions within the
machine are performed, such as:

a. Wheel-dressing systems in grinding machines;
b Parallel rotary axes designed for mounting of separate workpieces;

c. Co-linear rotary axes designed for manipulating the same workpiece by holding it in a chuck
from different ends.

5. A machine tool having at least 2 of the 3 turning, milling or grinding capabilities (e.g., a turning
machine with milling capability) must be evaluated against each applicable entry, 1.B.2.a., 1.B.2.h.
and 1.B.2.c.

6. Iems 1.B.2.b.3 and 1.B.2.c.3 include machines based on a parallel linear kinematic design
(e.g.. hexapods) that have 5 or more axes none of which are rotary axes.

Dimensional inspection machines, instruments, or systems, as follows:

a. Computer controlled or numerically controlled coordinate measuring machines (CMM) having either of the
following characteristics:

1. Having only two axes and having a maximum permissible error of length measurement along any axis

(one dimensional), identified as any combination of EOx MPE, EOy MPE or EOz MPE, equal to or less
(better) than (1.25 + L/1 000) pm (where L is the measured length in mm) at any point within the
operating range of the machine (i.e., within the length of the axis), according to ISO 10360-2(2009); or

. Three or more axes and having a three dimensional (volumetric) maximum permissible error of length

measurement (EO, MPE equal to or less (better) than (1.7 + L{800) pm (where L is the measured length in
mm) at any point within the operating range of the machine (i.e., within the length of the axis), according
to ISO 10360-2(2009).

Technical Note: The EO, MPE of the most accurate configuration of the CMM specified according to ISO 10360-2
(2009) by the manufacturer (e.g., best of the following: probe, stylus length, motion parameters,
environment) and with all compensations available shall be compared to the 1.7 + L/800 pm

threshold.

b. Linear displacement measuring instruments, as follows:

. Non-contact type measuring systems with a “resolution” equal to or better (less) than 0.2 um within a

measuring range up to 0.2 mm;

. Linear variable differential transformer (LVDT) systems having both of the following characteristics:

a. 1. “Linearity” equal to or less (better) than 0.1 % measured from O to the full operating range, for
LVDTs with an operating range up to 5 mm; or

2. “Linearity” equal to or less (better) than 0.1 % measured from 0 to 5 mm for LVDTs with an
operating range greater than 5 mm; and

b. Drift equal to or better (less) than 0.1 % per day at a standard ambient test room temperature + 1 K;

. Measuring systems having both of the following characteristics:

a. Contain a laser; and
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b. Maintain for at least 12 hours, over a temperature range of # 1 K around a standard temperature and
a standard pressure:

1. A “resolution” over their full scale of 0.1 um or better; and

2. With a “measurement uncertainty” equal to or better (less) than (0.2 + L/2 000) pm (L is the
measured length in millimeters);

Note: Item 1.B.3.b.3. does not control measuring interferometer systems, without closed or open loop
feedback, containing a laser to measure slide movement errors of machine tools, dimensional
inspection machines, or similar equipment.

Technical Note: In Item 1.B.3.b. “linear displacement” means the change of distance between the measuring probe and
the measured object.

c. Angular displacement measuring instruments having an “angular position deviation” equal to or better (less)
than 0.00025°

Note: Item 1.B.3.c. does not control optical instruments, such as autocollimators, using collimated light
(e.g., laser light) to detect angular displacement of a mirror.

d. Systems for simultaneous linear-angular inspection of hemishells, having both of the following
characteristics:

1. “Measurement uncertainty” along any linear axis equal to or better (less) than 3.5 pm per 5 mm; and
2. “Angular position deviation” equal to or less than 0.02°.

Notes: 1. Item 1.B.3. includes machine tools that can be used as measuring machines if they meet or exceed
the criteria specified for the measuring machine function.

2. Machines described in Item 1.B.3. are controlled if they exceed the threshold specified anywhere
within their operating range.

Technical Note: All parameters of measurement values in this item represent plus/minus, i.e., not total band.

1.B.4. Controlled atmosphere (vacuum or inert gas) induction furnaces, and power supplies therefor, as follows:
a. Furnaces having all of the following characteristics:
1. Capable of operation at temperatures above 1 123 K (850 °C);
2. Induction coils 600 mm or less in diameter; and
3. Designed for power inputs of 5 kW or more;

Note: Item 1.B.4.a. does not control furnaces designed for the processing of semiconductor wafers.

b. Power supplies, with a specified output power of 5 kW or more, specially designed for furnaces specified in
Item 1.B.4.a.

1.B.5. “Isostatic presses”, and related equipment, as follows:
a. “Isostatic presses” having both of the following characteristics:
1. Capable of achieving a maximum working pressure of 69 MPa or greater; and
2. A chamber cavity with an inside diameter in excess of 152 mm;

b. Dies, molds, and controls specially designed for the “isostatic presses” specified in Item 1.B.5.a.
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Technical Notes: 1. In Item 1.B.5. “Isostatic presses” means equipment capable of pressurizing a closed cavity through

various media (gas, liquid, solid particles, etc.) to create equal pressure in all directions within the
cavity upon a workpiece or material.

2. In Item 1.B.5. the inside chamber dimension is that of the chamber in which both the working
temperature and the working pressure are achieved and does not include fixtures. That dimension
will be the smaller of either the inside diameter of the pressure chamber or the inside diameter of the
insulated furnace chamber, depending on which of the two chambers is located inside the other.

1.B.6.  Vibration test systems, equipment, and components as follows:

a. Electrodynamic vibration test systems, having all of the following characteristics:

1. Employing feedback or closed loop control techniques and incorporating a digital control unit;
2. Capable of vibrating at 10 g RMS or more between 20 and 2 000 Hz; and
3. Capable of imparting forces of 50 kN or greater measured “bare table”;

b. Digital control units, combined with “software” specially designed for vibration testing, with a real-time
bandwidth greater than 5 kHz and being designed for a system specified in Item 1.B.6.a.;

c. Vibration thrusters (shaker units), with or without associated amplifiers, capable of imparting a force of
50 kN or greater measured “bare table”, which are usable for the systems specified in Item 1.B.6.a.;

d. Test piece support structures and electronic units designed to combine multiple shaker units into a complete
shaker system capable of providing an effective combined force of 50 kN or greater, measured “bare table”,
which are usable for the systems specified in Item 1.B.6.a.

Technical Note: In Item 1.B.6. “bare table” means a flat table, or surface, with no fixtures or fittings.

1.B.7.  Vacuum or other controlled atmosphere metallurgical melting and casting furnaces and related equipment, as
follows:

a. Arc remelt and casting furnaces having both of the following characteristics:

1. Consumable electrode capacities between 1 000 and 20 000 cm?; and
2. Capable of operating with melting temperatures above 1 973 K (1 700 °C);

b. Electron beam melting furnaces and plasma atomization and melting furnaces, having both of the following

characteristics:
1. A power of 50 kW or greater; and
2. Capable of operating with melting temperatures above 1 473 K (1 200 °C);
c. Computer control and monitoring systems specially configured for any of the furnaces specified in Item
1.B.7.a. or 1.B.7.b.
1.C. MATERIALS
None.
1.D. SOFTWARE
1.D.1. “Software” specially designed or modified for the “use” of equipment specified in Item 1.A.3. 1.B.1., 1.B.3.,

1.B.5., 1.B.6.a., 1.B.6.b., 1.B.6.d. or 1.B.7.

Note: “Software” specially designed or modified for systems specified in Item 1.B.3.d. includes “software” for

simultaneous measurements of wall thickness and contour.
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1.D.2. “Software” specially designed or modified for the “development”, “production”, or “use” of equipment specified
in Item 1.B.2.

Note: Item 1.D.2. does not control part programming “software” that generates “numerical control” command
codes but does not allow direct use of equipment for machining various parts.

1.D.3. “Software” for any combination of electronic devices or system enabling such device(s) to function as a
“numerical control” unit for machine tools, that is capable of controlling five or more interpolating axes that
can be coordinated simultaneously for “contouring control”.

Notes: 1. “Software” is controlled whether exported separately or residing in a “numerical control” unit or
any electronic device or system.
2. Item 1.D.3. does not control “software” specially designed or modified by the manufacturers of the
control unit or machine tool to operate a machine tool that is not specified in Item 1.B.2.

1.E. TECHNOLOGY

1.E.1.  “Technology” according to the Technology Controls for the “development”, “production” or “use” of equipment,
material or “software” specified in 1.A. through 1.D.

2. MATERIALS
2.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
2.A.1.  Crucibles made of materials resistant to liquid actinide metals, as follows:

a. Crucibles having both of the following characteristics:
1. A volume of between 150 cm? (150 ml) and 8 000 cm?® (81 (litres)); and

2. Made of or coated with any of the following materials, or combination of the following materials, having
an overall impurity level of 2 % or less by weight:

a. Calcium fluoride (CaF,);
b. Calcium zirconate (metazirconate) (CaZrO,);
c. Cerium sulfide (Ce,S,);
d. Erbium oxide (erbia) (Er,0,);
e. Hafnium oxide (hafnia) (HfO,);
f. Magnesium oxide (MgO);
g. Nitrided niobium-titanium-tungsten alloy (approximately 50 % Nb, 30 % Ti, 20 % W);
h. Yttrium oxide (yttria) (Y,0,); or
i. Zirconium oxide (zirconia) (ZrO,);
b. Crucibles having both of the following characteristics:
1. A volume of between 50 cm?® (50 ml) and 2 000 cm? (2 liters); and
2. Made of or lined with tantalum, having a purity of 99.9 % or greater by weight;
¢. Crucibles having all of the following characteristics:

1. A volume of between 50 cm? (50 ml) and 2 000 cm? (2 liters);
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2. Made of or lined with tantalum, having a purity of 98 % or greater by weight; and
3. Coated with tantalum carbide, nitride, boride, or any combination thereof.
2.A.2. Platinized catalysts specially designed or prepared for promoting the hydrogen isotope exchange reaction
between hydrogen and water for the recovery of tritium from heavy water or for the production of heavy water.
2.A.3.  Composite structures in the form of tubes having both of the following characteristics:
a. An inside diameter of between 75 and 400 mm; and
b. Made with any of the “fibrous or filamentary materials” specified in Item 2.C.7.a. or carbon prepreg
materials specified in Item 2.C.7.c.
2.B. TEST AND PRODUCTION EQUIPMENT
2B.1. Tritium facilities or plants, and equipment therefor, as follows:
a. Facilities or plants for the production, recovery, extraction, concentration or handling of tritium;
b. Equipment for tritium facilities or plants, as follows:
1. Hydrogen or helium refrigeration units capable of cooling to 23 K (- 250 °C) or less, with heat removal
capacity greater than 150 W;
2. Hydrogen isotope storage or purification systems using metal hydrides as the storage or purification
medium.
2.B.2. Lithium isotope separation facilities or plants, and systems and equipment therefor, as follows:
N.B.: Certain lithium isotope separation equipment and components for the plasma separation process (PSP)
are also directly applicable to uranium isotope separation and are controlled under INFCIRC/254 Part 1
(as amended).
a. Facilities or plants for the separation of lithium isotopes;
b. Equipment for the separation of lithium isotopes based on the lithium-mercury amalgam process, as follows:
1. Packed liquid-liquid exchange columns specially designed for lithium amalgams;
2. Mercury or lithium amalgam pumps;
3. Lithium amalgam electrolysis cells;
4. Evaporators for concentrated lithium hydroxide solution;
c. Jon exchange systems specially designed for lithium isotope separation, and specially designed component
parts therefor;
d. Chemical exchange systems (employing crown ethers, cryptands, or lariat ethers) specially designed for
lithium isotope separation, and specially designed component parts therefor.
2.C. MATERIALS
2.C.1.  Aluminium alloys having both of the following characteristics:

a. “Capable of” an ultimate tensile strength of 460 MPa or more at 293 K (20 °C); and

b. In the form of tubes or cylindrical solid forms (including forgings) with an outside diameter of more than
75 mm.

Technical Note: In Item 2.C.1. the phrase “capable of” encompasses aluminium alloys before or after heat treatment.
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2.C.2.  Beryllium metal, alloys containing more than 50 % beryllium by weight, beryllium compounds, manufactures
thereof, and waste or scrap of any of the foregoing.

Note:  Item 2.C.2. does not control the following:
a. Metal windows for X-ray machines or for bore-hole logging devices;
b. Oxide shapes in fabricated or semi-fabricated forms specially designed for electronic component

parts or as substrates for electronic circuits;
c. Beryl (silicate of beryllium and aluminium) in the form of emeralds or aquamarines.
2.C.3.  Bismuth having both of the following characteristics:

a. A purity of 99.99 % or greater by weight; and

b. Containing less than 10 ppm (parts per million) by weight of silver.

2.C.4. Boron enriched in the boron-10 ('%B) isotope to greater than its natural isotopic abundance, as follows:
elemental boron, compounds, mixtures containing boron, manufactures thereof, waste or scrap of any of the
foregoing.

Note: In Item 2.C.4. mixtures containing boron include boron loaded materials.
Technical Note: The natural isotopic abundance of boron-10 is approximately 18.5 weight percent (20 atom percent).

2.C.5.  Calcium having both of the following characteristics:
a. Containing less than 1 000 parts per million by weight of metallic impurities other than magnesium; and
b. Containing less than 10 parts per million by weight of boron.

2.C.6. Chlorine trifluoride (CIF3).

2.C.7.  “Fibrous or filamentary materials”, and prepregs, as follows:

a. Carbon or aramid “fibrous or filamentary materials” having either of the following characteristics:
1. A “specific modulus” of 12.7 x 10° m or greater; or

2. A “specific tensile strength” of 23.5 x 10* m or greater;

Note: Item 2.C.7.a. does not control aramid “fibrous or filamentary materials” having 0.25 % or more by

weight of an ester based fiber surface modifier.

b. Glass “fibrous or filamentary materials” having both of the following characteristics:
1. A “specific modulus” of 3.18 x 106 m or greater; and
2. A “specific tensile strength” of 7.62 x 10* m or greater;

» »

¢. Thermoset resin impregnated continuous “yarns”, “rovings”, “tows” or “tapes” with a width of 15 mm or less
(prepregs), made from carbon or glass “fibrous or filamentary materials” specified in Item 2.C.7.a. or Item
2.C.7.b.

Technical Note: The resin forms the matrix of the composite.

Technical Notes: 1. In Item 2.C.7. “Specific modulus” is the Young's modulus in Nfm2 divided by the specific weight in

Nfm? when measured at a temperature of 296 + 2 K (23 + 2 °C) and a relative humidity of

50+5%.

2. In Item 2.C.7. “Specific tensile strength” is the ultimate tensile strength in N/m2 divided by the
specific weight in N/m3 when measured at a temperature of 296 + 2 K (23 % 2 °C) and a relative
humidity of 50 £ 5 %.
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2.C.8. Hafnium metal, alloys containing more than 60 % hafnium by weight, hafnium compounds containing more
than 60 % hafnium by weight, manufactures thereof, and waste or scrap of any of the foregoing.

2.C.9. Lithium enriched in the lithium-6 (°Li) isotope to greater than its natural isotopic abundance and products or
devices containing enriched lithium, as follows: elemental lithium, alloys, compounds, mixtures containing
lithium, manufactures thereof, waste or scrap of any of the foregoing.

Note: Item 2.C.9. does not control thermoluminescent dosimeters.
Technical Note: The natural isotopic abundance of lithium-6 is approximately 6.5 weight percent (7.5 atom percent).

2.C.10. Magnesium having both of the following characteristics:

a. Containing less than 200 parts per million by weight of metallic impurities other than calcium; and
b. Containing less than 10 parts per million by weight of boron.
2.C.11. Maraging steel “capable of” an ultimate tensile strength of 1 950 MPa or more at 293 K (20 °Q).
Note: Item 2.C.11. does not control forms in which all linear dimensions are 75 mm or less.
Technical Note: In Item 2.C.11. the phrase “capable of” encompasses maraging steel before or after heat treatment.

2.C.12. Radium-226 (*2Ra), radium-226 alloys, radium-226 compounds, mixtures containing radium-226,

manufactures thereof, and products or devices containing any of the foregoing.
Note: Item 2.C.12. does not control the following:
a. Medical applicators;
b. A product or device containing less than 0.37 GBq of radium-226.
2.C.13. Titanium alloys having both of the following characteristics:
a. “Capable of” an ultimate tensile strength of 900 MPa or more at 293 K (20 °C); and
b. In the form of tubes or cylindrical solid forms (including forgings) with an outside diameter of more than
75 mm.
Technical Note: In Item 2.C.13. the phrase “capable of" encompasses titanium alloys before or after heat treatment.

2.C.14. Tungsten, tungsten carbide, and alloys containing more than 90 % tungsten by weight, having both of the
following characteristics:

a. In forms with a hollow cylindrical symmetry (including cylinder segments) with an inside diameter between
100 and 300 mm; and

b. A mass greater than 20 kg.

Note: Item 2.C.14. does not control manufactures specially designed as weights or gamma-ray collimators.

2.C.15. Zirconium with a hafnium content of less than 1 part hafnium to 500 parts zirconium by weight, as follows:
metal, alloys containing more than 50 % zirconium by weight, compounds, manufactures thereof, waste or
scrap of any of the foregoing.

Note: Item 2.C.15. does not control zirconium in the form of foil having a thickness of 0.10 mm or less.

2.C.16. Nickel powder and porous nickel metal, as follows:

N.B.: For nickel powders which are especially prepared for the manufacture of gaseous diffusion barriers see
INFCIRC/254/Part 1 (as amended).
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a. Nickel powder having both of the following characteristics:
1. A nickel purity content of 99.0 % or greater by weight; and
2. A mean particle size of less than 10 pm measured by the ASTM B 330 standard;
b. Porous nickel metal produced from materials specified in Item 2.C.16.a.
Note:  Item 2.C.16. does not control the following:
a. Filamentary nickel powders;
b. Single porous nickel metal sheets with an area of 1 000 cm? per sheet or less.
Technical Note: Item 2.C.16.b. refers to porous metal formed by compacting and sintering the material in Item 2.C.16.a.
to form a metal material with fine pores interconnected throughout the structure.
2.C.17. Tritium, tritium compounds, mixtures containing tritium in which the ratio of trittum to hydrogen atoms
exceeds 1 part in 1 000, and products or devices containing any of the foregoing.
Note: Item 2.C.17. does not control a product or device containing less than 1.48 x 103 GBq of tritium.
2.C.18. Helium-3 (*He), mixtures containing helium-3, and products or devices containing any of the foregoing.
Note: Item 2.C.18. does not control a product or device containing less than 1 g of helium-3.
2.C.19. Radionuclides appropriate for making neutron sources based on alpha-n reaction:
Actinjum 225 Curium 244 Polonium 209
Actinium 227 Einsteinium 253 Polonium 210
Californium 253 Einsteinium 254 Radium 223
Curium 240 Gadolinium 148 Thorium 227
Curium 241 Plutonium 236 Thorium 228
Curium 242 Plutonium 238 Uranium 230
Curium 243 Polonium 208 Uranium 232
In the following forms:
a. Elemental;
b. Compounds having a total activity of 37 GBq per kg or greater;
¢. Mixtures having a total activity of 37 GBq per kg or greater;
d. Products or devices containing any of the foregoing.
Note: Item 2.C.19. does not control a product or device containing less than 3.7 GBq of activity.
2.C.20. Rhenium, and alloys containing 90 % by weight or more rhenium; and alloys of rhenium and tungsten

containing 90 % by weight or more of any combination of rhenium and tungsten, having both of the following

characteristics:

a. In forms with a hollow cylindrical symmetry (including cylinder segments) with an inside diameter between

100 and 300 mm; and

b. A mass greater than 20kg.
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2.D. SOFTWARE
None
2L TECHNOLOGY
2.E.1. “Technology” according to the Technology Controls for the “development”, “production” or “use” of equipment,
material or “software” specified in 2.A. through 2.D.
3. URANIUM ISOTOPE SEPARATION EQUIPMENT AND COMPONENTS (Other Than Trigger List Items)
3.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
3.A.1. Frequency changers or generators, usable as a variable frequency or fixed frequency motor drive, having all of
the following characteristics:
N.B.1: Frequency changers and generators especially designed or prepared for the gas centrifuge process are
controlled under INFCIRC/254/Part 1 (as amended).
N.B.2: “Software” specially designed to enhance or release the performance of frequency changers or generators

to meet the characteristics below is controlled in 3.D.2 and 3.D.3.

a. Multiphase output providing a power of 40 VA or greater;

b. Operating at a frequency of 600 Hz or more; and

c. Frequency control better (less) than 0.2 %.

Notes: 1. Item 3.A.1. only controls frequency changers intended for specific industrial machinery andfor
consumer goods (machine tools, vehicles, etc.) if the frequency changers can meet the character-
istics above when removed, and subject to General Note 3.

2. For the purpose of export control, the Government will determine whether or not a particular
frequency changer meets the characteristics above, taking into account hardware and software
constraints.

Technical Notes: 1. Frequency changers in Item 3.A.1. are also known as converters or inverters.
2. The characteristics specified in item 3.A.1. may be met by certain equipment marketed such as:
Generators, Electronic Test Equipment, AC Power Supplies, Variable Speed Motor Drives, Variable
Speed Drives (VSDs), Variable Frequency Drives (VFDs), Adjustable Frequency Drives (AFDs), or
Adjustable Speed Drives (ASDs).
3.A.2. Lasers, laser amplifiers and oscillators as follows:

a. Copper vapor lasers having both of the following characteristics:
1. Operating at wavelengths between 500 and 600 nm; and
2. An average output power equal to or greater than 30 W;

b. Argon ion lasers having both of the following characteristics:
1. Operating at wavelengths between 400 and 515 nm; and

2. An average output power greater than 40 W;
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¢. Neodymium-doped (other than glass) lasers with an output wavelength between 1 000 and 1 100 nm
having either of the following:

1. Pulse-excited and Q-switched with a pulse duration equal to or greater than 1 ns, and having either of the
following:

a. A single-transverse mode output with an average output power greater than 40 W; or
b. A multiple-transverse mode output with an average output power greater than 50 W;
or

2. Incorporating frequency doubling to give an output wavelength between 500 and 550 nm with an
average output power of greater than 40 W;

d. Tunable pulsed single-mode dye laser oscillators having all of the following characteristics:
1. Operating at wavelengths between 300 and 800 nm;
2. An average output power greater than 1 W;
3. A repetition rate greater than 1 kHz; and
4. Pulse width less than 100 ns;
e. Tunable pulsed dye laser amplifiers and oscillators having all of the following characteristics:
1. Operating at wavelengths between 300 and 800 nm;
2. An average output power greater than 30 W;
3. A repetition rate greater than 1 kHz; and
4. Pulse width less than 100 ns;

Note: Item 3.A.2.e. does not control single mode oscillators.

f. Alexandrite lasers having all of the following characteristics:
1. Operating at wavelengths between 720 and 800 nm;
2. A bandwidth of 0.005 nm or less;
3. A repetition rate greater than 125 Hz; and
4. An average output power greater than 30 W;
g. Pulsed carbon dioxide lasers having all of the following characteristics:
1. Operating at wavelengths between 9 000 and 11 000 nm;
2. A repetition rate greater than 250 Hz;
3. An average output power greater than 500 W; and
4. Pulse width of less than 200 ns;
Note: Item 3.A.2.g. does not control the higher power (typically 1 to 5 kW) industrial CO, lasers used in

applications such as cutting and welding, as these latter lasers are either continuous wave or are
pulsed with a pulse width greater than 200 ns.

h. Pulsed excimer lasers (XeF, XeCl, KrF) having all of the following characteristics:

1. Operating at wavelengths between 240 and 360 nm;
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3.A3.

3.A.4.

3.A5.

3.A.6.

2. A repetition rate greater than 250 Hz; and
3. An average output power greater than 500 W;

i. Para-hydrogen Raman shifters designed to operate at 16 pm output wavelength and at a repetition rate
greater than 250 Hz.

j. Pulsed carbon monoxide lasers having all of the following characteristics:
1. Operating at wavelengths between 5 000 and 6 000 nm;
2. A repetition rate greater than 250 Hz;
3. An average output power greater than 200 W; and
4. Pulse width of less than 200 ns.
Note: Item 3.A.2,j. does not control the higher power (typically 1 to 5 kW) industrial CO lasers used in

applications such as cutting and welding, as these latter lasers are either continuous wave or are
pulsed with a pulse width greater than 200 ns.

Valves having all of the following characteristics:
a. A nominal size of 5 mm or greater;
b. Having a bellows seal; and

¢. Wholly made of or lined with aluminium, aluminium alloy, nickel, or nickel alloy containing more than
60 % nickel by weight.

Technical Note: For valves with different inlet and outlet diameter, the nominal size parameter in Item 3.A.3.a. refers to
the smallest diameter.

Superconducting solenoidal electromagnets having all of the following characteristics:

a. Capable of creating magnetic fields greater than 2 T;

b. A ratio of length to inner diameter greater than 2;

c. Inner diameter greater than 300 mm; and

d. Magnetic field uniform to better than 1 % over the central 50 % of the inner volume.

Note: Item 3.A.4. does not control magnets specially designed for and exported as part of medical nuclear
magnetic resonance (NMR) imaging systems.

N.B.: As part of, does not necessarily mean physical part in the same shipment. Separate shipments from
different sources are allowed, provided the related export documents clearly specify the as part of
relationship.

High-power direct current power supplies having both of the following characteristics:

a. Capable of continuously producing, over a time period of 8 hours, 100 V or greater with current output of
500 A or greater; and

b. Current or voltage stability better than 0.1 % over a time period of 8 hours.
High-voltage direct current power supplies having both of the following characteristics:

a. Capable of continuously producing, over a time period of 8 hours, 20 kV or greater with current output of
1 A or greater; and

b. Current or voltage stability better than 0.1 % over a time period of 8 hours.
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3.A7.

3.A8.

3.A.9

All types of pressure transducers capable of measuring absolute pressures and having all of the following
characteristics:

a. Pressure sensing elements made of or protected by aluminium, aluminium alloy, aluminium oxide (alumina
or sapphire), nickel, nickel alloy with more than 60 % nickel by weight, or fully fluorinated hydrocarbon
polymers;

b. Seals, if any, essential for sealing the pressure sensing element, and in direct contact with the process
medium, made of or protected by aluminium, aluminium alloy, aluminium oxide (alumina or sapphire),
nickel, nickel alloy with more than 60 % nickel by weight, or fully fluorinated hydrocarbon polymers; and

c. Having either of the following characteristics:
1. A full scale of less than 13 kPa and an “accuracy” of better than % 1 % of full scale; or
2. A full scale of 13 kPa or greater and an “accuracy” of better than 130 Pa when measuring at 13 kPa.

Technical Notes: 1. In Item 3.A.7. pressure transducers are devices that convert pressure measurements into a signal.
2. Inltem 3.A.7. “accuracy” includes non-linearity, hysteresis and repeatability at ambient temperature.

Vacuum pumps having all of the following characteristics:

a. Input throat size equal to or greater than 380 mm;

b. Pumping speed equal to or greater than 15 m?fs; and

c. Capable of producing an ultimate vacuum better than 13.3 mPa.

Technical Notes: 1. The pumping speed is determined at the measurement point with nitrogen gas or air.

2. The ultimate vacuum is determined at the input of the pump with the input of the pump blocked

off.

Bellows-sealed scroll-type compressors and bellows-sealed scroll-type vacuum pumps having all of the following
characteristics:

a. Capable of an inlet volume flow rate of 50 m*/h or greater;
b. Capable of a pressure ratio of 2:1 or greater; and
c. Having all surfaces that come in contact with the process gas made from any of the following materials:
1. Aluminium or aluminium alloy;
2. Aluminium oxide;
3. Stainless steel;
4. Nickel or nickel alloy;
5. Phosphor bronze; or
6. Fluoropolymers.

Technical Notes: 1. In a scroll compressor or vacuum pump, crescent-shaped pockets of gas are trapped between one or
more pairs of intermeshed spiral vanes, or scrolls, one of which moves while the other remains
stationary. The moving scroll orbits the stationary scroll; it does not rotate. As the moving scroll
orbits the stationary scroll, the gas pockets diminish in size (i.e., they are compressed) as they move
toward the outlet port of the machine.
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2. In a bellows-sealed scroll compressor or vacuum pump, the process gas is totally isolated from the
lubricated parts of the pump and from the external atmosphere by a metal bellows. One end of the
bellows is attached to the moving scroll and the other end is attached to the stationary housing of
the pump.
3. Fluoropolymers include, but are not limited to, the following materials:
a. Polytetrafluoroethylene (PTFE),
b. Fluorinated Ethylene Propylene (FEP),
c. Perfluoroalkoxy (PFA),
d. Polychlorotrifluoroethylene (PCTFE); and
e. Vinylidene fluoride-hexafluoropropylene copolymer.
3.B. TEST AND PRODUCTION EQUIPMENT
3.B.1.  Electrolytic cells for fluorine production with an output capacity greater than 250 g of fluorine per hour.
3.B.2. Rotor fabrication or assembly equipment, rotor straightening equipment, bellows-forming mandrels and dies, as
follows:
a. Rotor assembly equipment for assembly of gas centrifuge rotor tube sections, baffles, and end caps;
Note: Item 3.B.2.a. includes precision mandrels, clamps, and shrink fit machines.
b. Rotor straightening equipment for alignment of gas centrifuge rotor tube sections to a common axis;
Technical Note: In Item 3.B.2.b. such equipment normally consists of precision measuring probes linked to a computer
that subsequently controls the action of, for example, pneumatic rams used for aligning the rotor tube
sections.
c. Bellows-forming mandrels and dies for producing single-convolution bellows.
Technical Note:  The bellows referred to in Item 3.B.2.c. have all of the following characteristics:
1. Inside diameter between 75 and 400 mm;
2. Length equal to or greater than 12.7 mm;
3. Single convolution depth greater than 2 mm; and
4. Made of high-strength aluminium alloys, maraging steel, or high strength “fibrous or filamentary
materials”.
3.B.3.  Centrifugal multiplane balancing machines, fixed or portable, horizontal or vertical, as follows:

a. Centrifugal balancing machines designed for balancing flexible rotors having a length of 600 mm or more
and having all of the following characteristics:

1. Swing or journal diameter greater than 75 mm;
2. Mass capability of from 0.9 to 23 kg; and
3. Capable of balancing speed of revolution greater than 5 000 rpm;

b. Centrifugal balancing machines designed for balancing hollow cylindrical rotor components and having all of
the following characteristics:

1. Journal diameter greater than 75 mm;
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3.B.4.

3.B.5.

3.B.6.

2. Mass capability of from 0.9 to 23 kg;
3. Capable of balancing to a residual imbalance equal to or less than 0.010 kg x mm/kg per plane; and
4. Belt drive type.

Filament winding machines and related equipment, as follows:

a. Filament winding machines having all of the following characteristics:

1. Having motions for positioning, wrapping, and winding fibers coordinated and programmed in two or
more axes;

2. Specially designed to fabricate composite structures or laminates from “fibrous or filamentary materials”;
and

3. Capable of winding cylindrical tubes with an internal diameter between 75 and 650 mm and lengths of
300 mm or greater;

b. Coordinating and programming controls for the filament winding machines specified in Item 3.B.4.a.;
c. Precision mandrels for the filament winding machines specified in Item 3.B.4.a.

Electromagnetic isotope separators designed for, or equipped with, single or multiple ion sources capable of
providing a total ion beam current of 50 mA or greater.

Notes: 1. Item 3.B.5. includes separators capable of enriching stable isotopes as well as those for uranium.

N.B.: A separator capable of separating the isotopes of lead with a one-mass unit difference is
inherently capable of enriching the isotopes of uranium with a three-unit mass difference.

2. Item 3.B.5. includes separators with the fon sources and collectors both in the magnetic field and
those configurations in which they are external to the field.

Technical Note: A single 50 mA ion source cannot produce more than 3 g of separated highly enriched uranium (HEU)
per year from natural abundance feed.

Mass spectrometers capable of measuring ions of 230 atomic mass units or greater and having a resolution of
better than 2 parts in 230, as follows, and ion sources therefor:

N.B.: Mass spectrometers especially designed or prepared for analyzing on-line samples of uranium
hexafluoride are controlled under INFCIRC/254/Part 1 (as amended).

o

. Inductively coupled plasma mass spectrometers (ICP/MS);

b. Glow discharge mass spectrometers (GDMS);

c. Thermal ionization mass spectrometers (TIMS);

d. Electron bombardment mass spectrometers having both of the following features:

1. A molecular beam inlet system that injects a collimated beam of analyte molecules into a region of the
ion source where the molecules are ionized by an electron beam; and

2. One or more cold traps that can be cooled to a temperature of 193 K (- 80 °C) or less in order to trap
analyte molecules that are not ionized by the electron beam;

e. Mass spectrometers equipped with a microfluorination ion source designed for actinides or actinide
fluorides.
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Technical Notes: 1. Item 3.B.6.d describes mass spectrometers that are typically used for isotopic analysis of UF6 gas
samples.

2. Electron bombardment mass spectrometers in Item 3.B.6.d are also known as electron impact mass
spectrometers or electron ionization mass spectrometers.

3. Inltem 3.B.6.d.2, a “cold trap” is a device that traps gas molecules by condensing or freezing them
on cold surfaces. For the purposes of this entry, a closed-loop gaseous helium cryogenic vacuum
pump is not a cold trap.

3.C. MATERIALS
None.
3.D. SOFTWARE
3.D.1. “Software” specially designed for the “use” of equipment specified in Items 3.A.1., 3.B.3. or 3.B.4.
3.D.2. “Software” or encryption keys/codes specially designed to enhance or release the performance characteristics of
equipment not controlled in Item 3.A.1. so that it meets or exceeds the characteristics specified in Item 3.A.1.
3.D.3  “Software” specially designed to enhance or release the performance characteristics of equipment controlled in
Item 3.A.1.
3.E. TECHNOLOGY
3.E1. “Technology” according to the Technology Controls for the “development”, “production” or‘use” of equipment,
material or “software” specified in 3.A. through 3.D.
4. HEAVY WATER PRODUCTION PLANT RELATED EQUIPMENT (Other Than Trigger List Items)
4.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
4.A.1.  Specialized packings which may be used in separating heavy water from ordinary water, having both of the
following characteristics:
a. Made of phosphor bronze mesh chemically treated to improve wettability; and
b. Designed to be used in vacuum distillation towers.
4.A.2.  Pumps capable of circulating solutions of concentrated or dilute potassium amide catalyst in liquid ammonia
(KNH,/NH,), having all of the following characteristics:
a. Airtight (i.e., hermetically sealed);
b. A capacity greater than 8.5 m’/h; and
c. Either of the following characteristics:
1. For concentrated potassium amide solutions (1 % or greater), an operating pressure of 1.5 to 60 MPa; or
2. For dilute potassium amide solutions (less than 1 %), an operating pressure of 20 to 60 MPa.
4.A.3.  Turboexpanders or turboexpander-compressor sets having both of the following characteristics:

a. Designed for operation with an outlet temperature of 35 K (- 238 °C) or less; and

b. Designed for a throughput of hydrogen gas of 1 000 kg/h or greater.
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4.B.

4.B.1.

4.B.2.

4.B.3.

4.C.

4.D.

4.E.

4E1.

5.A.

5.A.1.

TEST AND PRODUCTION EQUIPMENT

Water-hydrogen sulfide exchange tray columns and internal contactors, as follows:

N.B.: For columns which are especially designed or prepared for the production of heavy water, see INFCIRC/
254(Part 1 (as amended).

a. Water-hydrogen sulfide exchange tray columns, having all of the following characteristics:
1. Can operate at pressures of 2 MPa or greater;

2. Constructed of carbon steel having an austenitic ASTM (or equivalent standard) grain size number of 5 or
greater; and

3. With a diameter of 1.8 m or greater;
b. Internal contactors for the water-hydrogen sulfide exchange tray columns specified in Item 4.B.1.a.
Technical Note: Internal contactors of the columns are segmented trays which have an effective assembled diameter of
1.8 m or greater; are designed to facilitate countercurrent contacting and are constructed of stainless

steels with a carbon content of 0.03 % or less. These may be sieve trays, valve trays, bubble cap trays
or turbogrid trays.

Hydrogen-cryogenic distillation columns having all of the following characteristics:
a. Designed for operation at internal temperatures of 35 K (- 238 °C) or less;

b. Designed for operation at internal pressures of 0.5 to 5 MPa;

c. Constructed of either:

1. Stainless steel of the 300 series with low sulfur content and with an austenitic ASTM (or equivalent
standard) grain size number of 5 or greater; or

2. Equivalent materials which are both cryogenic and H2-compatible; and
d. With internal diameters of 30 cm or greater and “effective lengths” of 4 m or greater.

Technical Note: The term “effective length” means the active height of packing material in a packed-type column, or the
active height of internal contactor plates in a plate-type column.

[No longer used — since 14 June 2013]

MATERIALS

None.

SOFTWARE

None.

TECHNOLOGY

» o«

“Technology” according to the Technology Controls for the “development”, “production” or “use” of equipment,
material or “software” specified in 4.A. through 4.D.

5. TEST AND MEASUREMENT EQUIPMENT FOR THE DEVELOPMENT OF NUCLEAR EXPLOSIVE DEVICES

EQUIPMENT, ASSEMBLIES AND COMPONENTS
Photomultiplier tubes having both of the following characteristics:

a. Photocathode area of greater than 20 cm? and
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b. Anode pulse rise time of less than 1 ns.

5.B. TEST AND PRODUCTION EQUIPMENT
5.B.1.  Flash X-ray generators or pulsed electron accelerators having either of the following sets of characteristics:
a. 1. An accelerator peak electron energy of 500 keV or greater but less than 25 MeV; and
2. With a figure of merit (K) of 0.25 or greater; or
b. 1. An accelerator peak electron energy of 25 MeV or greater; and
2. A peak power greater than 50 MW.

Note: Item 5.B.1. does not control accelerators that are component parts of devices designed for purposes
other than electron beam or X-ray radiation (electron microscopy, for example) nor those designed for
medical purposes.

Technical Notes: 1. The figure of merit K is defined as: K = 1.7 x 10? V265Q. V is the peak electron energy in million

electron volts. If the accelerator beam pulse duration is less than or equal to 1ps, then Q is the total
accelerated charge in Coulombs. If the accelerator beam pulse duration is greater than 1 ps, then Q
is the maximum accelerated charge in 1 ps. Q equals the integral of i with respect to t, over the
lesser of 1 ps or the time duration of the beam pulse ( Q = [idt ) where i is beam current in
amperes and t is the time in seconds.

2. Peak power = (peak potential in volts) x (peak beam current in amperes).

3. In machines based on microwave accelerating cavities, the time duration of the beam pulse is the
lesser of 1 ps or the duration of the bunched beam packet resulting from one microwave modulator
pulse.

4. In machines based on microwave accelerating cavities, the peak beam current is the average current
in the time duration of a bunched beam packet.

5.B.2. High-velocity gun systems (propellant, gas, coil, electromagnetic, and electrothermal types, and other advanced
systems) capable of accelerating projectiles to 1.5 km/s or greater.

Note: This item does not control guns specially designed for high velocity weapon systems.

5.B.3. High-speed cameras and imaging devices and components therefor, as follows:

N.B.: “Software” specially designed to enhance or release the performance of cameras or imaging devices to
meet the characteristics below is controlled in 5.D.1 and 5.D.2.

a. Streak cameras, and specially designed components therefor, as follows:
1. Streak cameras with writing speeds greater than 0.5 mm/ps;
2. Electronic streak cameras capable of 50 ns or less time resolution;
3. Streak tubes for cameras specified in 5.B.3.a.2.;

4. Plug-ins specially designed for use with streak cameras which have modular structures and that enable the
performance specifications in 5.B.3.a.1 or 5.B.3.a.2,;

5. Synchronizing electronics units, rotor assemblies consisting of turbines, mirrors and bearings specially
designed for cameras specified in 5.B.3.a.1.

b. Framing cameras and specially designed components therefor as follows:
1. Framing cameras with recording rates greater than 225 000 frames per second;

2. Framing cameras capable of 50 ns or less frame exposure time;
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5.B.4.

5.8.5.

5.B.6.

5.8.7.

3. Framing tubes and solid-state imaging devices having a fast image gating (shutter) time of 50 ns or less
specially designed for cameras specified in 5.B.3.b.1 or 5.B.3.b.2.;

4. Plug-ins specially designed for use with framing cameras which have modular structures and that enable
the performance specifications in 5.B.3.b.1 or 5.B.3.b.2;

5. Synchronizing electronics units, rotor assemblies consisting of turbines, mirrors and bearings specially
designed for cameras specified in 5.B.3.b.1 or 5.B.3.b.2.

c. Solid state or electron tube cameras and specially designed components therefor as follows:
1. Solid-state cameras or electron tube cameras with a fast image gating (shutter) time of 50 ns or less;

2. Solid-state imaging devices and image intensifiers tubes having a fast image gating (shutter) time of 50 ns
or less specially designed for cameras specified in 5.B.3.c.1,;

3. Electro-optical shuttering devices (Kerr or Pockels cells) with a fast image gating (shutter) time of 50 ns or
less;

4. Plug-ins specially designed for use with cameras which have modular structures and that enable the
performance specifications in 5.B.3.c.1.

Technical Note: High speed single frame cameras can be used alone to produce a single image of a dynamic event, or
several such cameras can be combined in a sequentially-triggered system to produce multiple images of
an event.

[No longer used — since 14 June 2013]

Specialized instrumentation for hydrodynamic experiments, as follows:
a. Velocity interferometers for measuring velocities exceeding 1 km/s during time intervals of less than 10 ps;

b. Shock pressure gauges capable of measuring pressures greater than 10 GPa, including gauges made with
manganin, ytterbium, and polyvinylidene bifluoride (PVBF, PVF2);

¢. Quartz pressure transducers for pressures greater than 10 GPa.

Note: Item 5.B.5.a. includes velocity interferometers such as VISARs (Velocity Interferometer Systems for Any
Reflector), DLIs (Doppler Laser Interferometers) and PDV (Photonic Doppler Velocimeters) also known as
Het-V (Heterodyne Velocimeters).

High-speed pulse generators, and pulse heads therefor, having both of the following characteristics:
a. Output voltage greater than 6 V into a resistive load of less than 55 ohms; and
b. “Pulse transition time” less than 500 ps.

Technical Notes: 1. In Item 5.B.6.b. “pulse transition time” is defined as the time interval between 10 % and 90 %
voltage amplitude.

2. Pulse heads are impulse forming networks designed to accept a voltage step function and shape it
into a variety of pulse forms that can include rectangular, triangular, step, impulse, exponential, or
monocycle types. Pulse heads can be an integral part of the pulse generator, they can be a plug-in
module to the device or they can be an externally connected device.

High explosive containment vessels, chambers, containers and other similar containment devices designed for
the testing of high explosives or explosive devices and having both of the following characteristics:

a. Designed to fully contain an explosion equivalent to 2 kg of TNT or greater; and
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b. Having design elements or features enabling real time or delayed transfer of diagnostic or measurement
information.

5.C. MATERIALS

None.

5.D. SOFTWARE

5.D.1. “Software” or encryption keys/codes specially designed to enhance or release the performance characteristics of
equipment not controlled in Item 5.B.3. so that it meets or exceeds the characteristics specified in Item 5.B.3.

5.D.2. “Software” or encryption keys/codes specially designed to enhance or release the performance characteristics of
equipment controlled in Item 5.B.3.

5.E. TECHNOLOGY

5.E.1.  “Technology” according to the Technology Controls for the “development”, “production” or “use” of equipment,
material or “software” specified in 5.A. through 5.D.

6. COMPONENTS FOR NUCLEAR EXPLOSIVE DEVICES

6.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
6.A.1. Detonators and multipoint initiation systems, as follows:
a. Electrically driven explosive detonators, as follows:
1. Exploding bridge (EB);
2. Exploding bridge wire (EBW);
3. Slapper;
4. Exploding foil initiators (EFI);
b. Arrangements using single or multiple detonators designed to nearly simultaneously initiate an explosive
surface over an area greater than 5 000 mm? from a single firing signal with an initiation timing spread over
the surface of less than 2.5 ps.

Note: Item 6.A.1. does not control detonators using only primary explosives, such as lead azide.

Technical Note: In Item 6.A.1. the detonators of concern all utilize a small electrical conductor (bridge, bridge wire, or
foil) that explosively vaporizes when a fast, high-current electrical pulse is passed through it. In nonslapper
types, the exploding conductor starts a chemical detonation in a contacting high- explosive material such
as PETN (pentaerythritoltetranitrate). In slapper detonators, the explosive vaporization of the electrical
conductor drives a flyer or slapper across a gap, and the impact of the slapper on an explosive starts a
chemical detonation. The slapper in some designs is driven by magnetic force. The term exploding foil
detonator may refer to either an EB or a slapper-type detonator. Also, the word initiator is sometimes used
in place of the word detonator.

6.A.2. Firing sets and equivalent high-current pulse generators, as follows:

a. Detonator firing sets (initiation systems, firesets), including electronically-charged, explosively-driven and
optically-driven firing sets designed to drive multiple controlled detonators specified by Item 6.A.1. above;

b. Modular electrical pulse generators (pulsers) having all of the following characteristics:

1. Designed for portable, mobile, or ruggedized-use;
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2. Capable of delivering their energy in less than 15 ps into loads of less than 40 ohms;

3. Having an output greater than 100 A;

4. No dimension greater than 30 cm;

5. Weight less than 30 kg; and

6. Specified to operate over an extended temperature range of 223 to 373 K (- 50 °C to 100 °C) or

specified as suitable for aerospace applications.
. Micro-firing units having all of the following characteristics:

1. No dimension greater than 35 mm;

2. Voltage rating of equal to or greater than 1 kV; and

3. Capacitance of equal to or greater than 100 nF.

Note: Optically driven firing sets include both those employing laser initiation and laser charging.
Explosively-driven firing sets include both explosive ferroelectric and explosive ferromagnetic firing
set types. Item 6.A.2.b. includes xenon flashlamp drivers.

6.A.3.  Switching devices as follows:

a. Cold-cathode tubes, whether gas filled or not, operating similarly to a spark gap, having all of the following

characteristics:

1. Containing three or more electrodes;

2. Anode peak voltage rating of 2.5 kV or more;

3. Anode peak current rating of 100 A or more; and
4. Anode delay time of 10 ps or less;

Note: Item 6.A.3.a. includes gas krytron tubes and vacuum sprytron tubes.

b. Triggered spark-gaps having both of the following characteristics:

1. Anode delay time of 15 ps or less; and

2. Rated for a peak current of 500 A or more;

. Modules or assemblies with a fast switching function having all of the following characteristics:

1. Anode peak voltage rating greater than 2 kV;
2. Anode peak current rating of 500 A or more; and

3. Turn-on time of 1 ps or less.

6.A.4. Pulse discharge capacitors having either of the following sets of characteristics:

a. 1. Voltage rating greater than 1.4 kV;

2. Energy storage greater than 10 J;
3. Capacitance greater than 0.5 pF; and

4. Series inductance less than 50 nH; or
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b. 1. Voltage rating greater than 750 V;
2. Capacitance greater than 0.25 pF; and
3. Series inductance less than 10 nH.
6.A.5. Neutron generator systems, including tubes, having both of the following characteristics:
a. Designed for operation without an external vacuum system; and
b. 1. Utilizing electrostatic acceleration to induce a tritium-deuterium nuclear reaction; or

2. Utlizing electrostatic acceleration to induce a deuterium-deuterium nuclear reaction and capable of an
output of 3 x 10° neutronsfs or greater.

6.A.6. Striplines to provide low inductance path to detonators with the following characteristics:
a. Voltage rating greater than 2 kV; and

b. Inductance of less than 20 nH.

6.B. TEST AND PRODUCTION EQUIPMENT

None.

6.C. MATERIALS

6.C.1. High explosive substances or mixtures, containing more than 2 % by weight of any of the following:
a. Cyclotetramethylenetetranitramine (HMX ) (CAS 2691-41-0);
b. Cyclotrimethylenetrinitramine (RDX) (CAS 121-82-4);
¢. Triaminotrinitrobenzene (TATB) (CAS 3058-38-6);
d. Aminodinitrobenzo-furoxan or 7-amino-4,6 nitrobenzofurazane-1-oxide (ADNBF) (CAS 97096-78-1);
e. 1,1-diamino-2,2-dinitroethylene (DADE or FOX7) (CAS 145250-81-3);
f.  2,4-dinitroimidazole (DNI) (CAS 5213-49-0);
g. Diaminoazoxyfurazan (DAAOF or DAAF) (CAS 78644-89-0);
h. Diaminotrinitrobenzene (DATB) (CAS 1630-08-6);
i.  Dinitroglycoluril (DNGU or DINGU) (CAS 55510-04-8);
j. 2,6-Bis (picrylamino)-3,5-dinitropyridine (PYX) (CAS 38082-89-2);
k. 3,3'-diamino-2,2",4,4',6,6'-hexanitrobiphenyl or dipicramide (DIPAM) (CAS 17215-44-0);
. Diaminoazofurazan (DAAZF) (CAS 78644-90-3);
m. 1,4,5,8-tetranitro-pyridazino[4,5-d] pyridazine (TNP) (CAS 229176-04-9);
n. Hexanitrostilbene (HNS) (CAS 20062-22-0); or

o. Any explosive with a crystal density greater than 1.8 gjcm® and having a detonation velocity greater than
8 000 m/s.

6.D. SOFTWARE

None.
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6.E. TECHNOLOGY

6.E.1. “Technology” according to the Technology Controls for the “development”, “production” or “use” of equipment,

material or “software” specified in 6.A. through 6.D.

ANNEX I

List of other goods and technology, including software, referred to in Article 3a
INTRODUCTORY NOTES

1. Unless otherwise stated, reference numbers used in the column entitled “Description” refer to the descriptions of
dual-use items set out in Annex I to Regulation (EC) No 428/2009.

2. A reference number in the column entitled “Related item from Annex I to Regulation (EC) No 428/2009” means that
the characteristics of the item described in the column “Description” lie outside the parameters set out in the
description of the dual-use entry referred to.

3. Definitions of terms between ‘single quotation marks’ are given in a technical note to the relevant item.

4. Definitions of terms between “double quotation marks” can be found in Annex I to Regulation (EC) No 428/2009.

GENERAL NOTES

1. The object of the controls contained in this Annex should not be defeated by the export of any non-controlled
goods (including plant) containing one or more controlled components when the controlled component or
components are the principal element of the goods and can feasibly be removed or used for other purposes.

N.B.: In judging whether the controlled component or components are to be considered the principal element, it is
necessary to weigh the factors of quantity, value and technological know-how involved and other special
circumstances which might establish the controlled component or components as the principal element of the
goods being procured.

2. The goods specified in this Annex include both new and used goods.

GENERAL TECHNOLOGY NOTE (GTN)

(To be read in conjunction with section IL.B.)

1. The sale, supply, transfer or export of “technology” which is “required” for the “development”, “production” or “use”
of goods the sale, supply, transfer or export of which is controlled in Part A (Goods) below, is controlled in
accordance with the provisions of Section ILB.

2. The “technology” “required” for the “development”, “production” or “use” of goods under control remains under
control even when applicable to non-controlled goods.

3. Controls do not apply to that “technology” which is the minimum necessary for the installation, operation,
maintenance (checking) and repair of those goods which are not controlled or the export of which has been
authorised in accordance with Regulation (EC) No 423/2007 or this Regulation.

4. Controls on “technology” transfer do not apply to information “in the public domain”, to “basic scientific research”
or to the minimum necessary information for patent applications.
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ILA. GOODS

AO. Nuclear Materials, Facilities, and Equipment

Related item from

No Description Annex [ to Regulation
(EC) No 428/2009
11.A0.001 Hollow cathode lamps as follows: —
a. lodine hollow cathode lamps with windows in pure silicon or quartz
b. Uranium hollow cathode lamps
I.A0.002 | Faraday isolators in the wavelength range 500 nm — 650 nm —
1.A0.003 Optical gratings in the wavelength range 500 nm — 650 nm —
I.LA0.004 | Optical fibres in the wavelength range 500 nm — 650 nm coated with anti- —
reflecting layers in the wavelength range 500 nm — 650 nm and having a
core diameter greater than 0,4 mm but not exceeding 2 mm
ILA0.005 Nuclear reactor vessel components and testing equipment, other than those 0A001
specified in 0A001, as follows:
1. Seals
2. Internal components
3. Sealing, testing and measurement equipment
ILA0.006 | Nuclear detection systems for detection, identification or quantification of 0A001,
radioactive materials and radiation of nuclear origin and specially designed 1A004.c
components thereof other than those specified in 0A001,j. or 1A004.c. i ’
ILA0.007 Bellows-sealed valves made of aluminium alloy or stainless steel type 304, 0B001.c.6
304L or 316L. 24226
Note: This item does not cover bellow valves defined in 0B001.c.6
and 2A226.
ILA0.008 Laser mirrors, other than those specified in 6A005.¢, consisting of substrates | 0B001.g.5, 6A005.¢

having a thermal expansion coefficient of 10-6 K-! or less at 20 °C (e.g. fused
silica or sapphire).

Note: This item does not cover optical systems specially designed for astro-
nomical applications, except if the mirrors contain fused silica.
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No

Description

Related item from
Annex [ to Regulation
(EC) No 428/2009

1.A0.009

Laser lenses, other than those specified in 6A005.¢.2, consisting of substrates
having a thermal expansion coefficient of 10-¢ K- or less at 20 °C (e.g. fused
silica).

0B001.g, 6A005.e.2

I.A0.010

Pipes, piping, flanges, fittings made of, or lined with, nickel or nickel alloy
containing more than 40 % nickel by weight, other than those specified
in 2B350.h.1.

2B350

ILA0.011

Vacuum pumps other than those specified in 0B002.f.2 or 2B231, as follows:
Turbomolecular pumps having a flowrate equal to or greater than 400 1fs,

Roots type vacuum roughing pumps having a volumetric aspiration flowrate
greater than 200 m3/h.

Bellows-sealed, scroll, dry compressor, and bellows-sealed, scroll, dry vacuum
pumps.

0B002.f.2, 2B231

I.A0.012

Shielded enclosures for the manipulation, storage and handling of radioactive
substances (Hot cells).

0B006

1.A0.013

‘Natural uranium’ or ‘depleted uranium’ or thorium in the form of metal,
alloy, chemical compound or concentrate and any other material containing
one or more of the foregoing, other than those specified in 0C001.

0C001

I.A0.014

Detonation chambers having a capacity of explosion absorption of more
than 2.5 kg TNT equivalent.

I.A0.015

‘Glove Boxes’, specially designed for radioactive isotopes, radioactive sources
or radionuclides.

Technical Note:

‘Glove Boxes’ means equipment providing protection to the user, from hazar-
dous vapour, particles or radiation, from materials inside the equipment being
handled or processed by a person outside the equipment, by means of manip-
ulators or gloves integrated into the equipment.

0B006

I.A0.016

Toxic gas monitoring systems designed for continuous operation and detec-
tion of Hydrogen Sulphide, and specially designed detectors therefore.

0A001
0B001.c
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Related item from
No Description Annex I to Regulation
(EC) No 428/2009
I.A0.017 Helium Leak Detectors. 0A001
0B0O1.c
Al. aterials, chemicals, ‘microorganisms’ and ‘toxins’
Related item from
No Description Annex | to Regulation
(EC) No 428/2009
ILA1.001 Bis(2-ethylhexyl) phosphoric acid (HDEHP or D2HPA) CAS 298-07-7 solvent —
in any quantity, with a purity greater than 90 %.
I.A1.002 Fluorine gas (Chemical Abstract Number (CAS): 7782-41-4), with a purity of —
at least 95 %.
ILA1.003 Ring-shaped seals and gaskets, having an inner diameter of 400 mm or less, —
made of any of the following materials:
a. Copolymers of vinylidene fluoride having 75 % or more beta crystalline
structure without stretching;
b. Fluorinated polyimides containing 10 % by weight or more of combined
fluorine;
c. Fluorinated phosphazene elastomers containing 30 % by weight or more
of combined fluorine;
d. Polychlorotrifluoroethylene (PCTFE, e.g. Kel-F ®);
e. Fluoro-elastomers (e.g., Viton ®, Tecnoflon ®);
f. Polytetrafluoroethylene (PTFE).
I.LA1.004 | Personal equipment for detecting radiation of nuclear origin, including perso- 1A004.c
nal dosimeters.
Note: This item does not cover nuclear detection systems defined in
item 1A004.c.
I.A1.005 | Electrolytic cells for fluorine production with an output capacity greater 1B225
than 100 g of fluorine per hour.
Note: This item does not cover electrolytic cells defined in item 1B225.
ILA1.006 Catalysts, other than those prohibited by 1A225, containing platinum, palla- 1B231, 1A225

dium or rhodium, usable for promoting the hydrogen isotope exchange reac-
tion between hydrogen and water for the recovery of tritium from heavy
water or for the production of heavy water.
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Related item from
No Description Annex [ to Regulation
(EC) No 428/2009
I.LA1.007 Aluminium and its alloys, other than those specified in 1C002.b.4 or| 1C002.b.4, 1C202.a

1C202., in crude or semi-fabricated form having either of the following
characteristics:

a. Capable of an ultimate tensile strength of 460 MPa or more at 293 K
(20 °C); or

b. Having a tensile strength of 415 MPa or more at 298 K (25 °C).

I.A1.008

Magnetic metals, of all types and of whatever form, having an initial relative
permeability of 120 000 or more and a thickness between 0,05 and 0,1 mm.

1C003.a

IL.A1.009

‘Fibrous or filamentary materials’ or prepregs, as follows:
N.B. SEE ALSO IL.A1.019.A.

a. Carbon or aramid fibrous or filamentary materials’ having either of the
following characteristics:

1. A ‘specific modulus’ exceeding 10 x 106 m; or
2. A ‘specific tensile strength’ exceeding 17 x 10* m;

b. Glass ‘fibrous or filamentary materials’ having either of the following char-
acteristics:

1. A ‘specific modulus’ exceeding 3,18 x 10¢ m; or
2. A ‘specific tensile strength’ exceeding 76,2 x 10° m;

¢. Thermoset resin-impregnated continuous ‘yarns’, ‘rovings’, ‘tows’ or ‘tapes’
with a width of 15 mm or less (once prepregs), made from carbon or glass
‘fibrous or filamentary materials’ other than those specified in 1.A1.010.a.
orb.

Note: This item does not cover ‘fibrous or filamentary materials’ defined in
items 1C010.a, 1C010.b, 1C210.a and 1C210.b.

1C010.a
1C010b
1C210.a
1C210b

IL.A1.010

Resin-impregnated or pitch-impregnated fibres (prepregs), metal or carbon-
coated fibres (preforms) or ‘carbon fibre preforms’, as follows:

a. Made from ‘fibrous or filamentary materials’ specified in IL.A1.009 above;

b. Epoxy resin ‘matrix’ impregnated carbon ‘fibrous or filamentary materials’
(prepregs), specified in 1C010.a, 1C010.b or 1C010.c, for the repair of air-
craft structures or laminates, of which the size of individual sheets does
not exceed 50 cm x 90 c¢m;

c. Prepregs specified in 1C010.a, 1C010.b or 1C010.c, when impregnated
with phenolic or epoxy resins having a glass transition temperature (Tg)
less than 433 K (160 °C) and a cure temperature lower than the glass tran-
sition temperature.

Note: This item does not cover ‘fibrous or filamentary materials’ defined in
item 1C010.e.

1C010.e.
1C210

ILA1.011

Reinforced silicon carbide ceramic composites usable for nose tips, re-entry
vehicles, nozzle flaps, usable in ‘missiles’, other than those specified
in 1C107.

1C107

88 oa 359



Cnyx6eH BecHuK Ha PM, 6p. 91 oa 11.05.2016 roavHa

L 274/88 Official Journal of the European Union 18.10.2015
Related item from
No Description Annex [ to Regulation
(EC) No 428/2009
ILA1.012 Maraging steels, other than those specified in 1C116 or 1C216, ‘capable of 1C216
an ultimate tensile strength of 2 050 MPa or more, at 293 K (20 °C).
Technical Note:
The phrase ‘maraging steel capable of encompasses maraging steel before or
after heat treatment.
I1.A1.013 Tungsten, tantalum, tungsten carbide, tantalum carbide and alloys, having 1C226
both of the following characteristics:
a. In forms having a hollow cylindrical or spherical symmetry (including
cylinder segments) with an inside diameter between 50 mm and 300 mm;
and
b. A mass greater than 5 kg.
Note: This item does not cover tungsten, tungsten carbide and alloys defined
in item 1C226.
I.LA1.014 | Elemental powders of cobalt, neodymium or samarium or alloys or mixtures —
thereof containing at least 20 % by weight of cobalt, neodymium or samar-
ium, with a particle size less than 200 pm.
ILA1.015 | Pure tributyl phosphate (TBP) [CAS No 126-73-8] or any mixture having a —
TBP content of more than 5 % by weight.
ILA1.016 | Maraging steel, other than those prohibited by 1C116, 1C216 or ILA1.012 —
Technical Note:
Maraging steels are iron alloys generally characterised by high nickel, very low
carbon content and the use of substitutional elements or precipitates to pro-
duce strengthening and age-hardening of the alloy.
ILA1.017 Metals, metal powders and material as follows: —

a. Tungsten and tungsten alloys, other than those prohibited by 1C117, in
the form of uniform spherical or atomized particles of 500 pm diameter
or less with a tungsten content of 97 % by weight or more;

b. Molybdenum and molybdenum alloys, other than those prohibited
by 1C117, in the form of uniform spherical or atomized particles
of 500 pm diameter or less with a molybdenum content of 97 % by
weight or more;

c. Tungsten materials in the solid form, other than those prohibited
by 1C226, or I1.A1.013 having material compositions as follows:

1. Tungsten and alloys containing 97 % by weight or more of tungsten;
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2. Copper infiltrated tungsten containing 80 % by weight or more of
tungsten; or

3. Silver infiltrated tungsten containing 80 % by weight or more of
tungsten.

ILA1.018 Soft magnetic alloys having a chemical composition as follows: —
(a) Iron content between 30 % and 60 %, and
(b) Cobalt content between 40 % and 60 %.
ILA1.019 “Fibrous or filamentary materials” or prepregs, not prohibited by Annex I or —
by Annex II (under IL.A1.009, IL.A1.010) of this Regulation, or not specified
by Annex I of Regulation (EC) No 4282009, as follows:
(a) Carbon “fibrous or filamentary materials”;
Note: 11.A1.019a. does not cover fabrics.
(b) Thermoset resin-impregnated continuous “yarns”, “rovings”, “tows”, or
“tapes”, made from carbon “fibrous or filamentary materials™;
(©) Polyacrylonitrile (PAN) continuous “yarns”, “rovings”, “tows” or “tapes”
ILA1.020 Steel alloys in sheet or plate form, having any of the following characteristics: 1C116
(a) Steel alloys ‘capable of ultimate tensile strength of 1 200 MPa or more, 1C216
at 293 K (20 °C); or
(b) Nitrogen-stabilised duplex stainless steel.
Note: The phrase alloys ‘capable of encompasses alloys before or after heat
treatment
Technical Note:
‘Nitrogen-stabilised duplex stainless steel’ has a two-phase microstructure con-
sisting of grains of ferritic and austenitic steel with the addition of nitrogen to
stabilise the microstructure.
I.A1.021 Carbon-Carbon Composite material. 1A002.b.1
ILA1.022 Nickel alloys in crude or semi-fabricated form, containing 60 % by weight or 1C002.c.1.a
more nickel.
ILA1.023 Titanium alloys in sheet or plate form ‘capable of an ultimate tensile strength 1€002.b.3

of 900 MPa or more at 293 K (20 °C).

Note: The phrase alloys ‘capable of encompasses alloys before or after heat
treatment.
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I.LA1.024 | Propellants and constituent chemicals for propellants as follows:
(a) Toluene Diisocyanate (TDI)

(b) Methyl Diphenyl Diisocyanate (MDI)

¢) Isophorone Diiscocyanate (IPDI)

d) Sodium Perchlorate

e) Xylidine

f) Hydroxy Terminated Polyether (HTPE)

(g) Hydroxy Terminated Caprolactone Ether (HTCE)

Technical Note:

This item refers to pure substance and any mixture containing at least 50 %
of one of the chemicals mentioned above.

1C111

I.A1.025 | ‘Lubricating materials’ containing, as their principal ingredients, any of the
following:

(a) Perfluoroalkylether, (CAS 60164-51-4);
(b) Perfluoropolyalkylether, PFPE, (CAS 6991-67-9).

‘Lubricating materials’ means oils and fluids.

1C006

I.LA1.026 | Beryllium-Copper or Copper-Beryllium Alloys in plate, sheet, strip or rolled
bar form, having a composition comprising Copper as the major element by
weight and other elements including less than 2 % by weight Beryllium.

1C002.b

A2. Materials Processing

Related item from

No Description Annex [ to Regulation
(EQ) No 428]2009
I.A2.001 Vibration test systems, equipment and components thereof, other than those 2B116

specified in 2B116:

a. Vibration test systems employing feedback or closed loop techniques and
incorporating a digital controller, capable of vibrating a system at an accel-
eration equal to or greater than 0,1 g rms between 0,1 Hz and 2 kHz and
imparting forces equal to or greater than 50 kN, measured ‘bare table’;

b. Digital controllers, combined with specially designed vibration test ‘soft-
ware’, with a real-time bandwidth greater than 5 kHz designed for use
with vibration test systems specified in a.;

c. Vibration thrusters (shaker units), with or without associated amplifiers,
capable of imparting a force equal to or greater than 50 kN, measured
‘bare table’, and usable in vibration test systems specified in a.;

d. Test piece support structures and electronic units designed to combine
multiple shaker units in a system capable of providing an effective com-
bined force equal to or greater than 50 kN, measured ‘bare table’, and
usable in vibration systems specified in a.
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Technical Note:

‘Bare table’ means a flat table, or surface, with no fixture or fittings.

ILA2.002 Machine tools and components and numerical controls for machine tools, as 2B201.b
follows: IB001.c
a. Machine tools for grinding having positioning accuracies with “all compen-
sations available” equal to or less (better) than 15 pm according to
I1SO 230/2 (1988) (1) or national equivalents along any linear axis;
Note: This item does not cover machine tools for grinding defined in
items 2B201.b and 2B001.c.
b. Components and numerical controls, specially designed for machine tools
specified in 2B001, 2B201, or under a.
I.A2.003 | Balancing machines and related equipment as follows: 2B119
a. Balancing machines, designed or modified for dental or other medical
equipment, having all the following characteristics:
1. Not capable of balancing rotorsfassemblies having a mass greater
than 3 kg;
2. Capable of balancing rotorsfassemblies at speeds greater than
12 500 rpmy;
3. Capable of correcting imbalance in two planes or more; and
4. Capable of balancing to a residual specific imbalance of 0,2 g x mm
per kg of rotor mass;
b. Indicator heads designed or modified for use with machines specified in
a. above.
Technical Note:
Indicator heads are sometimes known as balancing instrumentation.
I.LA2.004 | Remote manipulators that can be used to provide remote actions in radioche- 2B225
mical separation operations or hot cells, other than those specified in 2B225,
having either of the following characteristics:
a. A capability of penetrating a hot cell wall of 0,3 m or more (through the
wall operation); or
b. A capability of bridging over the top of a hot cell wall with a thickness
of 0,3 m or more (over the wall operation).
I.LA2.006 | Furnaces capable of operation at temperatures above 400 °C as follows: 2B226
a. Oxidation furnaces 2B227

b. Controlled atmosphere heat treatment furnaces

Note: This item does not cover tunnel kilns with roller or car conveyance,
tunnel kilns with conveyor belt, pusher type kilns or shuttle kilns, spe-
cially designed for the production of glass, tableware ceramics or struc-
tural ceramics.
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1.A2.007

“Pressure transducers”, other than those defined in 2B230, capable of measur-
ing absolute pressures at any point in the range 0 to 200 kPa and having
both of the following characteristics:

a. Pressure sensing elements made of or protected by “Materials resistant to
corrosion by uranium hexafluoride (UF)”, and

b. Having either of the following characteristics:

1. A full scale of less than 200 kPa and an “accuracy” of better than
+ 1 % of full scale; or

2. A full scale of 200 kPa or greater and an “accuracy” of better
than 2 kPa.

2B230

1.A2.008

Liquid-liquid contacting equipment (mixer-settlers, pulsed columns, centrifugal
contactors); and liquid distributors, vapour distributors or liquid collectors
designed for such equipment, where all surfaces that come in direct contact
with the chemical(s) being processed are made from the following materials:
N.B. SEE ALSO I1.A2.014

1. Stainless steel.

Note: for stainless steel with more than 25 % nickel and 20 % chromium by
weight see entry [LA2.014.a

2B350.e

1.A2.009

Industrial equipment and components, other than those specified in 2B350.d,
as follows:

N.B. SEE ALSO I.LA2.015

Heat exchangers or condensers with a heat transfer surface area greater
than 0,05 m?, and less than 30 m? and tubes, plates, coils or blocks (cores)
designed for such heat exchangers or condensers, where all surfaces that come
in direct contact with the fluid(s) are made from the following materials:

1. Stainless steel.

Note 1: for stainless steel with more than 25 % nickel and 20 % chromium
by weight see entry IL.A2.015a

Note 2: This item does not cover vehicle radiators.

Technical Note:

The materials used for gaskets and seals and other implementation of sealing
functions do not determine the status of control of the heat exchanger.

2B350.d

I.A2.010

Multiple-seal, and seal-less pumps, other than those specified in 2B350.1, suit-
able for corrosive fluids, with manufacturer’s specified maximum flow-rate
greater than 0,6 m3/hour, or vacuum pumps with manufacturer's specified
maximum flow-rate greater than 5 m’/hour [measured under standard tem-
perature (273 K or 0 °C) and pressure (101,3 kPa) conditions|; and casings
(pump bodies), preformed casing liners, impellers, rotors or jet pump nozzles
designed for such pumps, in which all surfaces that come in direct contact
with the chemical(s) being processed are made from the following materials:

N.B. SEE ALSO I.A2.016

1. Stainless steel;

2B350.
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Note: for stainless steel with more than 25 % nickel and 20 % chromium by
weight see entry [LA2.016a

Technical Note:

The materials used for gaskets and seals and other implementation of sealing
functions do not determine the status of control of the pump.

ILA2.011 Centrifugal separators, capable of continuous separation without the propaga- 2B352.c
tion of aerosols and manufactured from:
1. Alloys with more than 25 % nickel and 20 % chromium by weight;
2. Fluoropolymers;
3. Glass (including vitrified or enamelled coating or glass lining);
4. Nickel or alloys with more than 40 % nickel by weight;
5. Tantalum or tantalum alloys;
6. Titanium or titanium alloys; or
7. Zirconium or zirconium alloys.
Note: This item does not cover centrifugal separators defined in item
2B352.c.
ILA2.012 Sintered metal filters made of nickel or nickel alloy with more than 40 % 2B352.d
nickel by weight.
Note: This item does not cover filters defined in item 2B352.d.
IL.A2.013 | Spin-forming machines and flow-forming machines, other than those con- —
trolled by 2B009, 2B109 or 2B209, having a roller force of more than 60 kN
and specially designed components therefor.
Technical Note:
For the purpose of 11.A2.013, machines combining the functions of spin-
forming and flow-forming are regarded as flow-forming machines.
ILA2.014 | Liquid-liquid contacting equipment (mixer-settlers, pulsed columns, centrifugal 2B350.e

contactors); and liquid distributors, vapour distributors or liquid collectors
designed for such equipment where all surfaces that come in direct contact
with the chemical(s) being processed are any of the following:

N.B. SEE ALSO I.A2.008.

a. Made from any of the following materials:
1. Alloys with more than 25 % nickel and 20 % chromium by weight;
. Fluoropolymers;
. Glass (including vitrified or enamelled coating or glass lining);
. Graphite or ‘carbon graphite’;
. Nickel or alloys with more than 40 % nickel by weight;
. Tantalum or tantalum alloys;

. Titanium or titanium alloys; or

0 NN N v R W N

. Zirconium or zirconium alloys; or
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b. Made from both stainless steel and one or more of the materials specified
in [.A2.014.a.
Technical Note:
‘Carbon graphite’ is a composition consisting of amorphous carbon and
graphite, in which the graphite content is 8 % or more by weight.
IL.A2.015 Industrial equipment and components, other than those specified in 2B350.d, 2B350.d
as follows:
N.B. SEE ALSO I.A2.009.
Heat exchangers or condensers with a heat transfer surface area greater
than 0,05 m?, and less than 30 m?% and tubes, plates, coils or blocks (cores)
designed for such heat exchangers or condensers, where all surfaces that come
in direct contact with the fluid(s) are any of the following:
a. Made from any of the following materials:
1. Alloys with more than 25 % nickel and 20 % chromium by weight;
2. Fluoropolymers;
3. Glass (including vitrified or enamelled coating or glass lining);
4. Graphite or ‘carbon graphite’;
5. Nickel or alloys with more than 40 % nickel by weight;
6. Tantalum or tantalum alloys;
7. Titanium or titanium alloys;
8. Zirconium or zirconium alloys;
9. Silicon carbide; or
10. Titanium carbide; or
b. Made from both stainless steel and one or more of the materials specified
in ILA2.015.a.
Note: This item does not cover vehicle radiators.
Technical Note:
The materials used for gaskets and seals and other implementation of sealing
functions do not determine the status of control of the heat exchanger.
[LA2.016 | Multiple-seal, and seal-less pumps, other than those specified in 2B350.i, suit- 2B350.
able for corrosive fluids, with manufacturer’s specified maximum flow-rate
greater than 0,6 m’/hour, or vacuum pumps with manufacturer's specified
maximum flow-rate greater than 5 m3/hour [measured under standard tem-
perature (273 K or 0 °C) and pressure (101,3 kPa) conditions]; and casings
(pump bodies), preformed casing liners, impellers, rotors or jet pump nozzles
designed for such pumps, in which all surfaces that come in direct contact
with the chemical(s) being processed are any of the following:
NB. SEE ALSO I.A2.010.
a. Made from any of the following materials:
1. Alloys with more than 25 % nickel and 20 % chromium by weight;
2. Ceramics;
3. Ferrosilicon;

95 oa 359



Cnyx6eH BecHuK Ha PM, 6p. 91 oa 11.05.2016 roavHa

18.10.2015 Official Journal of the European Union L 274/95
Related item from
No Description Annex I to Regulation

(EC) No 428/2009

4. Fluoropolymers;

5. Glass (including vitrified or enamelled coatings or glass lining);

6. Graphite or ‘carbon graphite’

7. Nickel or alloys with more than 40 % nickel by weight;

8. Tantalum or tantalum alloys;

9. Titanium or titanium alloys;

10. Zirconium or zirconium alloys;
11. Niobium (columbium) or niobium alloys; or
12. Aluminium alloys; or

b. Made from both stainless steel and one or more of the materials specified
in ILA2.016.a.

Technical Note:

The materials used for gaskets and seals and other implementation of sealing
functions do not determine the status of control of the pump.

1.A2.017

Electrical Discharge Machine (EDM) tools for removing or cutting metals,
ceramics or “composites”, as follows, and specially designed ram, sinker or
wire electrodes therefor:

(a) Ram or sinker electrode Electrical Discharge Machines;

(b) Wire electrode Electrical Discharge Machines.

Note: Electrical Discharge Machines are also known as Spark Erosion
Machines or Wire Erosion Machines.

2B001.d

I1.A2.018

Computer controlled or “numerically controlled” co-ordinate measuring
machines (CMM), or dimensional inspection machines, having a three dimen-
sional (volumetric) maximum permissible error of indication (MPP;) at any
point in the operating range of the machine (i.e. within the length axes) equal
to or less (better) than (3 + L/1 000) pm (L is the measured length in mm),
tested according to ISO 10360-2 (2001), and measurement probes designed
therefor.

2B006.a
2B206.a

1.A2.019

Computer controlled or “numerically controlled” Electron Beam Welding
Machines, and specially designed components therefor.

2B001.e.1.b

IL.A2.020

Computer controlled or “numerically controlled” Laser Welding and Laser Cut-
ting Machines, and specially designed components therefor.

2B00l.e.l.c

IL.A2.021

Computer controlled or “numerically controlled” Plasma Cutting Machines,
and specially designed components therefor.

2B001.e.1

IL.A2.022

Vibration Monitoring Equipment specially designed for rotors or rotating
equipment and machinery, capable of measuring any frequency in the
range 600-2 000 Hz.

2B116

1.A2.023

Liquid Ring Vacuum Pumps, and specially designed components therefore.

2B231
2B350.
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I.LA2.024 | Rotary Vane Vacuum Pumps, and specially designed components therefore. 2B231
Note 1: 11.A2.024 does not control rotary vane vacuum pumps that are spe- 282354
cially designed for specific other equipment. 0B002.f
Note 2: The control status of rotary vane vacuum pumps that are specially
designed for specific other equipment is determined by the control
status of the other equipment
ILA2.025 Air filters, as follows, having one or more physical size dimension exceed- 2B352d
ing 1 000 mm:
(a) High Efficiency Particulate Air (HEPA) filters;
(b) Ultra-Low Penetration Air (ULPA) filters.
Note: 11.A2.025 does not control air filters specially designed for medical
equipment.
A3. Electronics
Related item from
No Description Annex [ to Regulation
(EC) No 428/2009
I.A3.001 High voltage direct current power supplies having both of the following 3A227
characteristics:
a. Capable of continuously producing, over a time period of eight hours,
10 kV or more, with output power of 5 kW or more with or without
sweeping; and
b. Current or voltage stability better than 0,1 % over a time period of four
hours.
Note: This item does not cover power supplies defined in items 0B001,.5
and 3A227.
IL.A3.002 | Mass spectrometers, other than those specified in 3A233 or 0B002.g, capable 3A233

of measuring ions of 200 atomic mass units or more and having a resolution
of better than 2 parts in 200, as follows, and ion sources thereof:

a. Inductively coupled plasma mass spectrometers (ICP/MS);
b. Glow discharge mass spectrometers (GDMS);
c. Thermal ionisation mass spectrometers (TIMS);

d. Electron bombardment mass spectrometers which have a source chamber
constructed from, lined with or plated with ‘materials resistant to corro-
sion by uranium hexafluoride UF;

e. Molecular beam mass spectrometers having either of the following
characteristics:

1. A source chamber constructed from, lined with or plated with stainless
steel or molybdenum and equipped with a cold trap capable of cooling
to 193 K (- 80 °C) or less; or
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2. A source chamber constructed from, lined with or plated with ‘mater-
fals resistant to corrosion by uranium hexafluoride (UF)’;

f. Mass spectrometers equipped with a microfluorination ion source designed
for actinides or actinide fluorides.

1.A3.003

Spectrometers and diffractometers, designed for the indicative test or quantita-
tive analysis of the elemental composition of metals or alloys without chemi-
cal decomposition of the material.

I.A3.004

Frequency changers or generators, and Variable Speed electrical drives, other
than those prohibited by 0B001 or 3A225, having all of the following charac-
teristics, and specially designed components and software therefor:

a. Multiphase output capable of providing a power of 10 W or greater;
b. Capable of operating at a frequency of 600 Hz or more; and

c. Frequency control better (less) than 0,2 %.
Technical Note:

Frequency changers are also known as converters or inverters.
Notes:

1. Item IL.A3.004 does not control frequency changers that include commu-
nication protocols or interfaces designed for specific industrial machinery
(such as machine tools, spinning machines, printed circuit board ma-
chines) so that the frequency changers cannot be used for other purposes
while meeting the performance characteristics above.

2. Item I1.A3.004 does not control frequency changers specially designed for
vehicles and which operate with a control sequence that is mutually com-
municated between the frequency changer and the vehicle control unit.

3A225
0B001.b.13

A6. Sensors and Lasers

No

Description

Related item from
Annex [ to Regulation

(EC) No 428[2009

1.A6.001

Yttrium aluminium garnet (YAG) rods

I.A6.002

Optical equipment and components, other than those specified in 6A002,
6A004.b as follows:

Infrared optics in the wavelength range 9 000 nm — 17 000 nm and compo-
nents thereof, including cadmium telluride (CdTe) components.

6A002
6A004.b
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ILA6.003 Wave front corrector systems for use with a laser beam having a diameter 6A003
exceeding 4 mm, and specially designed components thereof, including con-
trol systems, phase front sensors and ‘deformable mirrors’ including bimorph
mirrors.
Note: This item does not cover mirrors defined in 6A004.a, 6A005.¢
and 6A005.f.
I.A6.004 Argon ion “lasers” having an average output power equal to or greater 6A005.a.6
than 5 W. 6A205.4
Note: This item does not cover argon ion Tasers’ defined in items 0B001.g.5,
6A005 and 6A205.a.
IL.A6.005 Semiconductor “lasers” and components thereof, as follows: 6A005.b
a. Individual semiconductor “lasers” with an output power greater
than 200 mW each, in quantities larger than 100;
b. Semiconductor “laser” arrays having an output power greater than 20 W.
Notes:
1. Semiconductor “lasers” are commonly called “laser” diodes.
2. This item does not cover “lasers” defined in items 0B001.g.5, 0B001.h.6
and 6A005.b.
3. This item does not cover “laser” diodes with a wavelength in the
range 1 200 nm — 2 000 nm.
11.LA6.006 Tunable semiconductor “lasers” and tunable semiconductor laser’ arrays, of a 6A005.b
wavelength between 9 pm and 17 pm, as well as array stacks of semiconduc-
tor lasers’ containing at least one tunable semiconductor ‘laser’ array of such
wavelength.
Notes:
1. Semiconductor “lasers” are commonly called “laser” diodes.
2. This item does not cover semiconductor “lasers” defined in items
0B001.h.6 and 6A005.b
IL.A6.007 | Solid state “tunable” “lasers” and specially designed components thereof as 6A005.c.1
follows:
a. Titanium-sapphire lasers,
b. Alexandrite lasers.
Note: This item does not cover titanium-sapphire and alexandrite lasers
defined in items 0B001.g.5, 0B001.h.6 and 6A005.c.1.
IL.A6.008 Neodymium-doped (other than glass) “lasers”, having an output wavelength 6A005.c.2

greater than 1 000 nm but not exceeding 1 100 nm and output energy
exceeding 10 | per pulse.

Note: This item does not cover neodymium-doped (other than glass) lasers’
defined in item 6A005.c.2.b.
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I.A6.009

Components of acousto-optics, as follows:

a. Framing tubes and solid-state imaging devices having a recurrence fre-
quency equal to or exceeding 1 kHz;

b. Recurrence frequency supplies;

c. Pockels cells.

6A203.b.4.c

I.A6.010

Radiation-hardened cameras, or lenses thereof, other than those specified
in 6A203.c., specially designed, or rated as radiation-hardened, to withstand a
total radiation dose greater than 50 x 10* Gy (silicon) (5 x 10° rad (silicon))
without operational degradation.

Technical Note:

The term Gy(silicon) refers to the energy in Joules per kilogram absorbed by
an unshielded silicon sample when exposed to ionising radiation.

6A203.c

IL.A6.011

Tunable pulsed dye laser amplifiers and oscillators, having all of the following
characteristics:

1. Operating at wavelengths between 300 nm and 800 nm;

2. An average output power greater than 10 W but not exceeding 30 W;
3. A repetition rate greater than 1 kHz; and

4. Pulse width less than 100 ns.

Notes:

1. This item does not cover single mode oscillators.

2. This item does not cover tunable pulsed dye laser amplifiers and oscilla-
tors defined in item 6A205.c, 0B001.g.5 and 6A005.

6A205.c

IL.A6.012

Pulsed carbon dioxide “lasers” having all of the following characteristics:
1. Operating at wavelengths between 9 000 nm and 11 000 nm;
2. A repetition rate greater than 250 Hz;

3. An average output power greater than 100 W but not exceeding 500 W;
and

4. Pulse width less than 200 ns.

Note: This item does not cover pulsed carbon dioxide laser amplifiers and
oscillators defined in item 6A205.d., 0B001.h.6. and 6A005.d.

6A205.d

I.A6.013

Copper vapour lasers’ having both of the following characteristics:
1. Operating at wavelengths between 500 and 600 nm; and

2. An average output power equal to or greater than 15 W.

6A005.b
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I.LA6.014 | Pulsed carbon monoxide Jasers’ having all of the following characteristics:

1. Operating at wavelengths between 5 000 and 6 000 nm;
2. A repetition rate greater than 250 Hz;

3. An average output power greater than 100 W; and

4. Pulse width of less than 200 ns.

Note: This item does not control the higher power (typically 1 to 5 kW)
industrial carbon monoxide lasers used in applications such as cutting
and welding, as these latter lasers are either continuous wave or are
pulsed with a pulse width greater than 200 ns.

ILA6.015 ‘Vacuum pressure gauges’, being electrically powered and having measurement 0B001.b
accuracy of 5 % or less (better).
‘Vacuum pressure gauges’ include Pirani Gauges, Penning Gauges and Capaci-
tance Manometers.
ILA6.016 Microscopes and related equipment and detectors, as follows: 6B
(a) Scanning Electron Microscopes;
(b) Scanning Auger Microscopes;
(¢) Transmission Electron Microscopes;
(d) Atomic Force Microscopes;
(e) Scanning Force Microscopes;
(f) Equipment and detectors, specially designed for use with the microscopes
specified in ILA6.013 a) to ¢) above, employing any of the following
materials analysis techniques:
1. X-ray Photo Spectroscopy (XPS);
2. Energy-dispersive X-ray Spectroscopy (EDX, EDS); or
3. Electron Spectroscopy for Chemical Analysis (ESCA).
A7. Navigation and Avionics
Related item from
No Description Annex [ to Regulation
(EC) No 428[2009
IL.A7.001 Inertial navigation systems and specially designed components thereof, as fol- 7A003
lows: 7A103

L. Inertial navigation systems which are certified for use on “civil aircraft” by
civil authorities of a State participating in the Wassenaar Arrangement,
and specially designed components thereof, as follows:

a. Inertial navigation systems (INS) (gimballed or strapdown) and inertial
equipment designed for “aircraft”, land vehicle, vessels (surface or
underwater) or ‘spacecraft’ for attitude, guidance or control, having any
of the following characteristics, and specially designed components

thereof:

1. Navigation error (free inertial) subsequent to normal alignment
of 0,8 nautical mile per hour (nm/hr) ‘Circular Error Probable’ (CEP)
or less (better); or
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No

Description

Related item from
Annex [ to Regulation
(EC) No 428/2009

ML

2. Specified to function at linear acceleration levels exceeding 10 g;

. Hybrid Inertial Navigation Systems embedded with Global Navigation

Satellite Systems(s) (GNSS) or with “Data-Based Referenced Navigation”
(‘DBRN") System(s) for attitude, guidance or control, subsequent to
normal alignment, having an INS navigation position accuracy, after
loss of GNSS or “DBRN” for a period of up to four minutes, of less
(better) than 10 metres ‘Circular Error Probable’ (CEP);

. Inertial Equipment for Azimuth, Heading, or North Pointing having

any of the following characteristics, and specially designed components
thereof:

1. Designed to have an Azimuth, Heading, or North Pointing accuracy
equal to, or less (better) than 6 arc/ minutes RMS at 45 degrees lati-
tude; or

2. Designed to have a non-operating shock level of at least 900 g at a
duration of at least 1 msec.

Note:  The parameters of La. and Lb. are applicable with any of the fol-

lowing environmental conditions:

1. Input random vibration with an overall magnitude of 7,7 g
rms in the first half hour and a total test duration of one and
a half hours per axis in each of the three perpendicular axes,
when the random vibration meets the following:

a. A constant power spectral density (PSD) value of
0,04 g*/Hz over a frequency interval of 15 to 1 000 Hz;
and

b. The PSD attenuates with a frequency from 0,04 g*Hz
to 0,01 g¥Hz over a frequency interval from 1 000
to 2 000 Hz;

2. A roll and yaw rate equal to or greater than + 2,62 radian/s
(150 deg/s); or

3. According to national standards equivalent to 1. or 2. above.

Technical Notes:

1.

Lb. refers to systems in which an INS and other independent naviga-
tion aids are built into a single unit (embedded) in order to achieve
improved performance.

‘Circular Error Probable’ (CEP) — In a circular normal distribution, the
radius of the circle containing 50 percent of the individual measure-
ments being made, or the radius of the circle within which there is
a 50 percent probability of being located.

. Theodolite systems incorporating inertial equipment specially designed for

civil surveying purposes and designed to have an Azimuth, Heading, or
North Pointing accuracy equal to, or less (better) than 6 arc minutes RMS
at 45 degrees latitude, and specially designed components thereof.

Inertial or other equipment using accelerometers specified in 7A001
or 7A101, where such accelerometers are specially designed and devel-
oped as MWD (Measurement While Drilling) sensors for use in downhole
well services operations.
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Related item from
No Description Annex [ to Regulation
(EC) No 428/2009
ILA7.002 | Accelerometers containing piezoelectric ceramic transducer element, having a 7A001
sensitivity of 1 000 mV/g or better (higher)
A9. Aerospace and Propulsion
Related item from
No Description Annex | to Regulation
(EC) No 428]2009
I.A9.001 Explosive bolts. —
I.A9.002 ‘Load Cells' capable of measuring rocket motor thrust having a capacity 9B117
exceeding 30 kN.
Technical Note:
‘Load Cells’ means devices and transducers for the measurement of force in
both tension and in compression.
Note: 11.A9.002 does not include equipment, devices or transducers, specially
designed for the measurement of the weight of vehicles, e.g. weigh
bridges.
ILA9.003 Electrical power generation gas turbines, components and related equipment 9A001
as follows: 9A002
(a) Gas Turbines specially designed for electrical power generation, having an 9A003
output exceeding 200 MW;
: o 9B001
(b) Vanes, Stators, Combustion Chambers and Fuel Injection Nozzles, spe-
cially designed for electrical power generation gas turbines specified in 98003
1.A9.003.a; 9B004
() Equipment specially designed for the “development” and “production” of
electrical power generation gas turbines specified in 1. A9.003.a.
IL.B. TECHNOLOGY
Related item from
No Description Annex [ to Regulation
(EC) No 428/2009
1LB.001 Technology required for the development, production, or use of the items in —

Part IL.A. (Goods) above.
Technical Note:

The term ‘technology’ includes software.

ANNEX I

List of items, including software and technology, contained in the Missile Technology Control Regime list,

referred to in Article 4a

This Annex comprises the following items listed in the Missile Technology Control Regime, as defined therein. The
introductory remarks (section 1) should be read as a tool to interpret the exact specifications of the items listed; they do

not call into question the prohibition on the export of these items to Iran as provided by Article 4.

103 oa 359



Cnyx6eH BecHuK Ha PM, 6p. 91 oa 11.05.2016 roavHa

18.10.2015

Official Journal of the European Union L 274[103

TABLE OF CONTENTS

1. INTRODUCTION

(a) Category I and Category II items
(b) Trade off “range” and “payload”
() General Technology Note
(d) General Software Note
() Chemical Abstracts Service (CAS) Numbers
2. DEFINITIONS

“Accuracy”

“Basic scientific research”
“Development”

“In the public domain”
“Microcircuit”
“Microprogrammes”
“Payload”

— Ballistic Missiles

— Space Launch Vehicles
— Sounding Rocket

— Cruise Missiles

— Other UAVs
“Production”

“Production equipment”
“Production facilities”
“Programmes”

“Radiation hardened”
“Range”

“Software”

“Technology”

“Technical assistance”
“Technical data”

“Use”

3. TERMINOLOGY
“Specially designed”
“Designed or modified”

“Usable in”, “usable for”, “usable as” or “capable of”

“Modified”
CATEGORY I —ITEM 1

COMPLETE DELIVERY SYSTEMS

1.A1 Complete rocket systems (2 300 km “range”
& = 500 kg “payload”)

1.A.2 Complete unmanned aerial vehicle systems
(UAVs) (= 300 km “range” & = 500 kg “pay-
load”)

1.B.1. “Production facilities”

1.C. None

1.D.1. “Software”

1.D.2. “Software”

1.E1. “Technology”

CATEGORY I — ITEM 2

COMPLETE SUBSYSTEMS USABLE FOR COMPLETE DELIVERY
SYSTEMS

2.A.1. “Complete subsystems”
2.B.1. “Production facilities”
2.B.2. “Production equipment”
2.C. None

2.D.1. “Software”

2.D.2. “Software”

2.D.3. “Software”

2.D.4 “Software”

2.D.5. “Software”

2.D.6. “Software”

2E1. “Technology”

CATEGORY II — ITEM 3

PROPULSION COMPONENTS AND EQUIPMENT

3.A.L Turbojet and turbofan engines

3.A.2. Ramjet/scramjet/pulse  jet/combined cycle
engines

3.A3. Rocket motor cases, “insulation” components
and nozzles

3.A4. Staging mechanisms, separation mechanisms

and interstages

3.A.5. Liquid and slurry propellant (including oxidi-
sers) control systems
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3.A.6. Hybrid rocket motors 4.C.6. Other propellant additives and agents
3.A.7. Radial ball bearings a.  Bonding agents
3.A.8. Liquid propellant tanks b.  Curing reaction catalysts
3.A.9. Turboprop engine systems c.  Burning rate modifiers
3.A.10.  Combustion chambers d.  Esters and plasticisers
3.B.1. “Production facilities” e Stabilisers
3.B.2. “Production equipment” 4D.1. “Software”
3.B.3. Flow-forming machines 4EL “Technology”
3.C.1. “Interior lining” usable for rocket motor cases CATEGORY Il — ITEM 5
3.C.2. ‘I’Lrlcslilel?trﬁ):t’;:qcz;tses;al in bulk form usable for (Reserved For Future Use)
3D.1. “Software” CATEGORY II — ITEM 6
3D.2. “Software” PRODUCTION OF STRUCTURAL COMPOSITES, PYROLYTIC
DEPOSITION AND DENSIFICATION, AND STRUCTURAL
3.D.3. “Software” MATERIALS
3E1 “Technol ogy” 6.A.1. Composite structures, laminates and manu-

CATEGORY II — ITEM 4

PROPELLANTS, CHEMICALS AND PROPELLANT

PRODUCTION
4.A. None
4.B.1. “Production equipment”
4.B.2. “Production equipment”
4B.3.a.  Batch mixers
b.  Continuous mixers
¢.  Fluid energy mills
d.  Metal powder “production equipment”
4.C.1. Composite and composite modified double
base propellants
4.C.2. Fuel substances
a.  Hydrazine
b.  Hydrazine derivatives
c.  Spherical aluminium powder
d.  Zirconium, beryllium, magnesium and alloys
e.  Boron and boron alloys
f.  High energy density materials
4.C3. Perchlorates, chlorates or chromates
4.C4a.  Oxidiser substances — liquid propellant
rocket engines
b.  Oxidiser substances — solid propellant
rocket motors
4.C5. Polymeric substances

factures thereof
6.A.2. Resaturated pyrolised materials

6.B.l.a.  Filament winding machines or fibre place-
ment machines

b.  Tape-laying machines

c. Multi-directional, multi-dimensional weaving
machines or interlacing machines

d.  Equipment designed or modified for the pro-
duction of fibrous or filamentary materials

e.  Equipment designed or modified for special
fibre surface treatment

6.B.2. Nozzles

6.B.3. Isostatic presses

6.8.4. Chemical vapour deposition furnaces

6.B.5. Equipment and controls for the densification

and pyrolysis process

6.C.1. Resin impregnated fibre prepregs and metal
coated fibre preforms

6.C.2. Resaturated pyrolised materials

6.C.3. Fine grain graphites

6.C.4. Pyrolytic or fibrous reinforced graphites

6.C.5. Ceramic composite materials for missile ra-
domes

6.C.6. Silicon-carbide materials

6.C.7. Tungsten molybdenum and alloys

6.C.8. Maraging steel
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6.C.9. Titanium-stabilized duplex stainless steel 10.B.1.  Test calibration and alignment equipment
6.D.1. “Software” 10.C. None
6.D.2. “Software” 10.D.1.  “Software”
6E1. “Technology” 10.E1.  Design “technology” for integration of air

6.2, “Technical data” yehicle fuselage, propulsion system and lift-
ing control surfaces

6.E3. “Technology” . . . -

: 10.E.2.  Design “technology” for integration of the

CATEGORY II — ITEM 7 flight control, guidance, and propulsion data

into a flight management system
(Reserved For Future Use)

CATEGORY 1l — ITEM 8 10.E.3. Technology

(Reserved For Future Use) CATEGORY Il —ITEM 11

CATEGORY Il — ITEM 9 AVIONIES

INSTRUMENTATION, NAVIGATION AND DIRECTION 11.A.1.  Radar and laser radar systems including
FINDING altimeters

9.A.1. Integrated flight instrument systems 11.A.2.  Passive sensors

9.A.2. Gyro-astro compasses 11.A.3.  Receiving equipment GNSS eg. GPS,

. GLONASS or Galileo
9.A.3. Linear accelerometers

9.A4. All types of gyros 11.A.4.  Electronic assemblies and components

9AS Accelerometers or gyros 11.A.5.  Umbilical and interstage electrical connectors
9.A.6. Inertial or other equipment 11.B. None

9.A.7. “Integrated navigation systems” 11.C None

9.A.8. Three axis magnetic heading sensors 11.D.1.  “Software”

9.B.1. “Production equipment”, and other test, cali- 11.D.2.  “Software”

bration and alignment equipment
11.E.1.  Design “technology”
9.B.2.a.  Balancing machines
) 11.E2.  “Technology”
b.  Indicator heads
CATEGORY II — ITEM 12
c.  Motion simulators/rate tables
LAUNCH SUPPORT
d.  Positioning tables —

12.A.1.  Apparatus and devices

e.  Centrifuges
9.C. None 12.A.2.  Vehicles
9.D.1. “Software” 12.A.3.  Gravity meters (gravimeters), gravity gra-
diometers
9.D.2. Integration “Software”
12.A.4.  Telemetry and telecontrol equipment, includ-
9.D.3. Integration “Software” ing ground equipment
9.D.4. Integration “Software” 12.A.5.  Precision tracking systems
9.E1. “Technology” a. Tracking Systems
CATEGORY Il —ITEM 10 b. Range instrumentation radars
FLIGHT CONTROL

12.A.6.  Thermal Batteries
10.A.1.  Hydraulic, mechanical, electro-optical or elec-

tromechanical flight control systems 12.B. None
10.A.2.  Attitude control equipment 12.C. None
10.A.3.  Flight control servo-valves 12D.1.  “Software”
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12.D.2. “Software” CATEGORY II — ITEM 17
12.D.3.  “Software” STEALTH
12.E1.  “Technology” 17.A.1.  Devices for reduced observables
CATEGORY II — ITEM 13 17.B.1. Systems specially designed for radar cross
COMPUTERS section measurement
13.A.1.  Analogue or digital computers or digital dif- 17.C.1.  Materials for reduced observables
ferential analysers 17D.1.  “Software”
13.B. None 17.E1.  “Technology”
13.C. None CATEGORY Il — ITEM 18
13.D. None NUCLEAR EFFECTS PROTECTION
13.E1.  “Technology” 18.A.1.  “Radiation Hardened” “microcircuits”
CATEGORY II — ITEM 14 18.A.2. “Detectors”
ANALOGUE TO DIGITAL CONVERTERS
18.A.3.  Radomes
14.A.1.  Analogue-to-digital converters
18.B. None
14.B. None
18.C. None
14.C. None
14D.  None 18.D. - None
14E1.  “Technology’ I8E1. “Technology”

CATEGORY II — ITEM 15
TEST FACILITIES AND EQUIPMENT

15.A.
15.B.1.

e o op

15.B.2.
15.B.3.
15.B.4.
15.B.5.
15.C.

15.D.1.
15.E1.

None

Vibration test equipment
Vibration test systems

Digital controllers

Vibration thrusters (shaker units)

Test piece support structures and electronic
units

Wind-tunnels

Test benches/stands
Environmental chambers
Accelerators

None

“Software”

“Technology”

CATEGORY II —ITEM 16
MODELLING-SIMULATION AND DESIGN INTEGRATION

16.A.1.

16.B.
16.C.
16.D.1.
16.E.1.

Hybrid (combined analogue/digital) compu-
ters

None

None
“Software”
“Technology”

CATEGORY II — ITEM 19
OTHER COMPLETE DELIVERY SYSTEMS

19.A.1.  Complete rocket systems (= 300 km range)
19.A.2.  Complete UAV systems (= 300 km range)
19.A 3. Complete UAV systems

19.B.1.  “Production facilities”

19.C. None

19.D.1.  “Software”

19.E.1.  “Technology”

CATEGORY II — ITEM 20
OTHER COMPLETE SUBSYSTEMS
20.A.1.a.

Individual rocket stages

b.  Solid propellant rocket motors, hybrid rocket
motors or liquid propellant rocket engines

20.B.1.  “Production facilities”
20.B.2.  “Production equipment”
20.C. None

20.D.1 “Software”

20.D.2.  “Software”

20.E.1.  “Technology”

UNITS, CONSTANTS, ACRONYMS AND ABBREVIA-
TIONS USED IN THIS ANNEX

TABLE OF CONVERSIONS
STATEMENT OF UNDERSTANDING
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INTRODUCTION, DEFINITIONS, TERMINOLOGY

1. INTRODUCTION

(a) This Annex consists of two categories of items, which term includes equipment, materials, “software” or
“technology”. Category I items, all of which are in Annex Items 1 and 2, are those items of greatest sensitivity.
If a Category I item is included in a system, that system will also be considered as Category I, except when the
incorporated item cannot be separated, removed or duplicated. Category II items are those items in the Annex
not designated Category 1.

(b) In reviewing the proposed applications for transfers of complete rocket and unmanned aerial vehicle systems
described in Items 1 and 19, and of equipment, materials, “software” or “technology” which is listed in the
Technical Annex, for potential use in such systems, the Government will take account of the ability to trade off
“range” and “payload”.

(©) General Technology Note:

The transfer of “technology” directly associated with any goods controlled in the Annex is controlled according
to the provisions in each Item to the extent permitted by national legislation. The approval of any Annex item
for export also authorizes the export to the same end-user of the minimum “technology” required for the
installation, operation, maintenance, or repair of the item.

Note:

0w

Conirols do not apply to “technology” “in the public domain” or to “basic scientific research”.

(d) General Software Note:

The Annex does not control “software” which is either:
1. Generally available to the public by being:
a. Sold from stock at retail selling points without restriction, by means of:
1. Over-the-counter transactions;
2. Mail order transactions; or
3. Electronic transactions; or
4. Telephone call transactions; and
b. Designed for installation by the user without further substantial support by the supplier; or
2. “In the public domain™.
Note:

The General Software Note only applies to general purpose, mass market “software”.

(¢) Chemical Abstracts Service (CAS) Numbers:

In some instances chemicals are listed by name and CAS number.

Chemicals of the same structural formula (including hydrates) are controlled regardless of name or
CAS number. CAS numbers are shown to assist in identifying whether a particular chemical or mixture is
controlled, irrespective of nomenclature. CAS numbers cannot be used as unique identifiers because some
forms of the listed chemical have different CAS numbers, and mixtures containing a listed chemical may also
have different CAS numbers.
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2. DEFINITIONS
For the purpose of this Annex, the following definitions apply:

“Accuracy”

Usually measured in terms of inaccuracy, means the maximum deviation, positive or negative, of an indicated value
from an accepted standard or true value.

“Basic scientific research”

Experimental or theoretical work undertaken principally to acquire new knowledge of the fundamental principles of
phenomena or observable facts, not primarily directed towards a specific practical aim or objective.

“Development”

Is related to all phases prior to “production” such as:
— design

— design research

— design analysis

— design concepts

— assembly and testing of prototypes

— pilot production schemes

— design data

— process of transforming design data into a product
— configuration design

— integration design

— layouts

“In the public domain”

This means “software” or “technology” which has been made available without restrictions upon its further dissem-
ination. (Copyright restrictions do not remove “software” or “technology” from being “in the public domain”.)

“Microcircuit”

A device in which a number of passive and/or active elements are considered as indivisibly associated on or within
a continuous structure to perform the function of a circuit.

“Microprogrammes”

A sequence of elementary instructions maintained in a special storage, the execution of which is initiated by the
introduction of its reference instruction register.

“Payload”

The total mass that can be carried or delivered by the specified rocket system or unmanned aerial vehicle (UAV)
system that is not used to maintain flight.

Note:

The particular equipment, subsystems, or components to be included in the “payload” depends on the type and configuration of
the vehicle under consideration.
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Technical Notes:

1. Ballistic Missiles

a. “Payload” for systems with separating re-entry vehicles (RVs) includes:

1. The RVs, incuding:

a. Dedicated guidance, navigation, and control equipment;
b. Dedicated countermeasures equipment;

2. Munitions of any type (e.g. explosive or non-explosive);

3. Supporting structures and deployment mechanisms for the munitions (e.g. hardware used to attach to, or separate
the RV from, the bus/post- boost vehicle) that can be removed without violating the structural integrity of the
vehicle;

4. Mechanisms and devices for safing, arming, fuzing or firing;

5. Any other countermeasures equipment (e.g. decoys, jammers or chaff dispensers) that separate from the RV bus/post-
boost vehicle;

6. The bus/post-boost vehicle or attitude control/velocity trim module not including systems/subsystems essential to the
operation of the other stages.

b. “Payload” for systems with non-separating re-entry vehicles includes:
1. Munitions of any type (e.g. explosive or non-explosive);

2. Supporting structures and deployment mechanisms for the munitions that can be removed without violating the
structural integrity of the vehicle;

3. Mechanisms and devices for safing, arming, fuzing or firing;

4. Any countermeasures equipment (e.g. decoys, jammers or chaff dispensers) that can be removed without violating the
structural integrity of the vehicle.

2. Space Launch Vehicles

“Payload” includes:
a. Spacecraft (single or multiple), including satellites;

b. Spacecraft-to-launch vehicle adapters including, if applicable, apogee/perigee kick motors or similar manoeuvering
systems and separation systems.

3. Sounding Rockets

“Payload” includes:
a. Equipment required for a mission, such as data gathering, recording or transmitting devices for mission-specific data;
b. Recovery equipment (e.g. parachutes) that can be removed without violating the structural integrity of the vehide.

4. Cruise Missiles

“Payload” includes:
a. Munitions of any type (e.g. explosive or non-explosive);

b. Supporting structures and deployment mechanisms for the munitions that can be removed without violating the
structural integrity of the vehicle;

c. Mechanisms and devices for safing, arming, fuzing or firing;

d. Countermeasures equipment (e.g. decoys, jammers or chaff dispensers) that can be removed without violating the
structural integrity of the vehide;

e. Signature alteration equipment that can be removed without violating the structural integrity of the vehicle.
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5. Other UAVs

“Payload” includes:
a. Munitions of any type (e.g. explosive or non-explosive);
b. Mechanisms and devices for safing, arming, fuzing or firing;

c. Countermeasures equipment (e.g. decoys, jammers or chaff dispensers) that can be removed without violating the
structural integrity of the vehide;

d. Signature alteration equipment that can be removed without violating the structural integrity of the vehicle;

e. Equipment required for a mission such as data gathering, recording or transmitting devices for mission-specific data and
supporting structures that can be removed without violating the structural integrity of the vehicle;

f. Recovery equipment (e.g. parachutes) that can be removed without violating the structural integrity of the vehicle.

g. Munitions supporting structures and deployment mechanisms that can be removed without violating the structural
integrity of the vehicle.

“Production”

Means all production phases such as:

— production engineering

— manufacture

— integration

— assembly (mounting)

— inspection

— testing

— quality assurance

“Production equipment”

Means tooling, templates, jigs, mandrels, moulds, dies, fixtures, alignment mechanisms, test equipment, other
machinery and components therefor, limited to those specially designed or modified for “development” or for one
or more phases of “production”.

“Production facilities”

Means “production equipment” and specially designed “software” therefor integrated into installations for
“development” or for one or more phases of “production”.

“Programmes”

A sequence of instructions to carry out a process in, or convertible into, a form executable by an electronic
computer.

“Radiation hardened”

Means that the component or equipment is designed or rated to withstand radiation levels which meet or exceed a
total irradiation dose of 5 x 105 rads (Si).

“Range”

The maximum distance that the specified rocket system or unmanned aerial vehicle (UAV) system is capable of
travelling in the mode of stable flight as measured by the projection of its trajectory over the surface of the Earth.

Technical Notes:

1. The maximum capability based on the design characteristics of the system, when fully loaded with fuel or propellant, will
be taken into consideration in determining “range”.
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2. The “range” for both rocket systems and UAV systems will be determined independently of any external factors such as
operational restrictions, limitations imposed by telemetry, data links or other external constraints.

3. For rocket systems, the “range” will be determined using the trajectory that maximises “range”, assuming ICAO standard
atmosphere with zero wind.

4. For UAV systems, the “range” will be determined for a one-way distance using the most fuel-efficient flight profile
(e.g. cruise speed and altitude), assuming ICAO standard atmosphere with zero wind.

“Software”
A collection of one or more “programmes”, or “micro-programmes”, fixed in any tangible medium of expression.
Technology

» o«

Means specific information which is required for the “development”, “production” or “use” of a product. The
information may take the form of “technical data” or “technical assistance”.

“Technical assistance”
May take forms such as:
— instruction
— skills
— training
— working knowledge
— consulting services
“Technical data”
May take forms such as:
— blueprints
— plans
— diagrams
— models
— formulae
— engineering designs and specifications
— manuals and instructions written or recorded on other media or devices such as:
— disk
— tape
— read-only memories
“Use”
Means:
— operation
— installation (including on-site installation)
— maintenance
— repair
— overhaul

— refurbishing
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3. TERMINOLOGY

Where the following terms appear in the text, they are to be understood according to the explanations below:

(a) “Specially designed” describes equipment, parts, components, materials or “software” which, as a result of
“development”, have unique properties that distinguish them for certain predetermined purposes. For example, a
piece of equipment that is “specially designed” for use in a missile will only be considered so if it has no other
function or use. Similarly, a piece of manufacturing equipment that is “specially designed” to produce a certain
type of component will only be considered such if it is not capable of producing other types of components.

(b) “Designed or modified” describes equipment, parts or components which, as a result of “development,” or
modification, have specified properties that make them fit for a particular application. “Designed or modified”
equipment, parts, components or “software” can be used for other applications. For example, a titanium coated
pump designed for a missile may be used with corrosive fluids other than propellants.

(©) “Usable in”, “usable for”, “usable as” or “capable of” describes equipment, parts, components, materials or
“software” which are suitable for a particular purpose. There is no need for the equipment, parts, components
or “software” to have been configured, modified or specified for the particular purpose. For example, any
military specification memory circuit would be “capable of” operation in a guidance system.

e

“Modified” in the context of “software” describes “software” which has been intentionally changed such that it
has properties that make it fit for specified purposes or applications. Its properties may also make it suitable for
purposes or applications other than those for which it was “modified”.
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CATEGORY [, ITEM 1

CATEGORY I

ITEM 1 COMPLETE DELIVERY SYSTEMS

1.A.  EQUIPMENT, ASSEMBLIES AND COMPONENTS

1.A.1. Complete rocket systems (including ballistic missile systems, space launch vehicles, and sounding rockets) capable
of delivering at least a 500 kg “payload” to a “range” of at least 300 km.

1.A.2. Complete unmanned aerial vehicle systems (including cruise missile systems, target drones and reconnaissance
drones) capable of delivering at least a 500 kg “payload” to a “range” of at least 300 km.

1.B.  TEST AND PRODUCTION EQUIPMENT
1.B.1. “Production facilities” specially designed for the systems specified in 1.A.
1.C.  MATERIALS
None.
1.D.  SOFTWARE
1.D.1. “Software” specially designed or modified for the “use” of “production facilities” specified in 1.B.

1.D.2. “Software” which coordinates the function of more than one subsystem, specially designed or modified for “use”
in systems specified in 1.A.

1.E.  TECHNOLOGY

1.E.1. “Technology”, in accordance with the General Technology Note, for the “development”, “production” or “use” of
equipment or “software” specified in 1.A., 1.B., or 1.D.
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CATEGORY [; ITEM 2

ITEM 2 COMPLETE SUBSYSTEMS USABLE FOR COMPLETE DELIVERY SYSTEMS

2.A.  EQUIPMENT, ASSEMBLIES AND COMPONENTS
2.A.1. Complete subsystems usable in the systems specified in 1.A., as follows:
a. Individual rocket stages usable in the systems specified in 1.A.;

b. Re-entry vehicles, and equipment designed or modified therefor, usable in the systems specified in 1.A., as
follows, except as provided in the Note below 2.A.1. for those designed for non-weapon payloads:

1. Heat shields, and components therefor, fabricated of ceramic or ablative materials;
2. Heat sinks and components therefor, fabricated of light-weight, high heat capacity materials;
3. Electronic equipment specially designed for re-entry vehicles;

c. Rocket propulsion subsystems, usable in the systems specified in 1.A., as follows;

1. Solid propellant rocket motors or hybrid rocket motors having a total impulse capacity equal to or greater
than 1.1 x 106 Ns;

2. Liquid propellant rocket engines integrated, or designed or modified to be integrated, into a liquid
propellant propulsion system which has a total impulse capacity equal to or greater than 1.1 x 10 Ns;

Note:

Liquid propellant apogee engines or station-keeping engines specified in 2.A.1.c.2., designed or modified for use on
satellites, may be treated as Category II, if the subsystem is exported subject to end-use statements and quantity limits
appropriate for the excepted end-use stated above, when having a vacuum thrust not greater than 1 kN.

d. “Guidance sets”, usable in the systems specified in 1.A., capable of achieving system accuracy of 3.33 % or less
of the “range” (e.g. a “CEP” of 10 km or less at a “range” of 300 km), except as provided in the Note below
2.A.1. for those designed for missiles with a “range” under 300 km or manned aircraft;

Technical Notes:

1. A “guidance set” integrates the process of measuring and computing a vehicle’s position and velocity (i.e. navigation)
with that of computing and sending commands to the vehicle's flight control systems to correct the trajectory.

2. “CEP” (circle of equal probability) is a measure of accuracy, defined as the radius of the circle centred at the target, at a
specific range, in which 50 % of the payloads impact.

e. Thrust vector control sub-systems, usable in the systems specified in 1.A., except as provided in the Note
below 2.A.1. for those designed for rocket systems that do not exceed the “range”[“payload” capability of
systems specified in 1.A;

Technical Note:

2.A.1e. includes the following methods of achieving thrust vector control:

a. Flexible nozzle;

b. Fluid or secondary gas injection;
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c. Movable engine or nozzle;
d. Deflection of exhaust gas stream (jet vanes or probes);
e. Use of thrust tabs.

f. Weapon or warhead safing, arming, fuzing, and firing mechanisms, usable in the systems specified in 1.A.,
except as provided in the Note below 2.A.1. for those designed for systems other than those specified in 1.A.

Note:

The exceptions in 2.A.1.b., 2.A.1.d., 2.A.1.e. and 2.A.1.f. above may be treated as Category II if the subsystem is
exported subject to end-use statements and quantity limits appropriate for the excepted end-use stated above.

2.B.  TEST AND PRODUCTION EQUIPMENT
2.B.1. “Production facilities” specially designed for the subsystems specified in 2.A.

2B.2. “Production equipment” specially designed for the subsystems specified in 2.A.

2.C.  MATERIALS

None.

2.D. SOFTWARE
2.D.1. “Software” specially designed or modified for the “use” of “production facilities” specified in 2.B.1.
2.D.2. “Software” specially designed or modified for the “use” of rocket motors or engines specified in 2.A.1.c.

2.D.3. “Software”, specially designed or modified for the “use” of “guidance sets” specified in 2.A.1.d.

Note:

2.D.3. includes “software”, specially designed or modified to enhance the performance of “guidance sets” to achieve or exceed
the accuracy specified in 2.A.1.d.

2.D.4. “Software” specially designed or modified for the “use” of subsystems or equipment specified in 2.A.1.b.3.
2.D.5. “Software” specially designed or modified for the “use” of systems in 2.A.1.e.

2.D.6. “Software” specially designed or modified for the “use” of systems in 2.A.1.f.

Note:

Subject to end-use statements appropriate for the excepted end-use, “software” controlled by 2.D.2. - 2.D.6. may be treated
as Category II as follows:

1. Under 2.D.2. if specially designed or modified for liquid propellant apogee engines or station keeping engines, designed
or modified for satellite applications as specified in the Note to 2.A.1.c.2.;

2. Under 2.D.3. if designed for missiles with a “range” of under 300 km or manned aircraft;
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3. Under 2.D.4. if specially designed or modified for re-entry vehicles designed for non-weapon payloads;

4. Under 2.D.5. if designed for rocket systems that do not exceed the “range” “payload” capability of systems specified
in 1.A.;

5. Under 2.D.6. if designed for systems other than those specified in 1.A.
2.E.  TECHNOLOGY

2.E.1. “Technology”, in accordance with the General Technology Note, for the “development”, “production” or “use” of
equipment or “software” specified in 2.A., 2.B. or 2.D.
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CATEGORY II; ITEM 3

CATEGORY II

ITEM 3 PROPULSION COMPONENTS AND EQUIPMENT

3.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
3.A.1.  Turbojet and turbofan engines, as follows:
a. Engines having both of the following characteristics:

1. “Maximum thrust value” greater than 400 N (achieved un-installed) excluding civil certified engines with
a “maximum thrust value” greater than 8,89 kN (achieved un-installed); and

2. Specific fuel consumption of 0.15 kg N-1 h-! or less (at maximum continuous power at sea level static
conditions using the ICAO standard atmosphere);

Technical Note:

In 3.A.1.a.1., “maximum thrust value” is the manufacturer's demonstrated maximum thrust for the engine type
un-installed. The civil type certified thrust value will be equal to or less than the manufacturer’s demonstrated maximum
thrust for the engine type.

b. Engines designed or modified for systems specified in 1.A. or 19.A.2,, regardless of thrust or specific fuel
consumption.

Note:

Engines specified in 3.A.1. may be exported as part of a manned aircraft or in quantities appropriate for replacement parts
Jor a manned aircraft.

3.A.2. Ramjet/scramjet/pulse jet/‘combined cycle engines”, including devices to regulate combustion, and specially

designed components therefor, usable in the systems specified in 1.A. or 19.A.2.

Technical Note:

In Item 3.A.2., “combined cycle engines” are the engines that employ two or more cycles of the following types of engines:
gas-turbine engine (turbojet, turboprop, turbofan and turboshaft), ramjet, scramjet, pulse jet, pulse detonation engine, rocket
motor (liquid/solid-propellant and hybrid).

3.A.3.  Rocket motor cases, “insulation” components and nozzles therefor, usable in the systems specified in 1.A. or
19.A.1.

Technical Note:

In 3.A.3. “insulation” intended to be applied to the components of a rocket motor, i.e. the case, nozzle inlets, case closures,
includes cured or semi-cured compounded rubber components comprising sheet stock containing an insulating or refractory
material. It may also be incorporated as stress relief boots or flaps.

Note:

Refer to 3.C.2. for “insulation” material in bulk or sheet form.

3.A.4. Staging mechanisms, separation mechanisms, and interstages therefor, usable in the systems specified in 1.A.
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Note:

See also Item 11.A.5.

3.A.5. Liquid, slurry and gel propellant (including oxidisers) control systems, and specially designed components
therefor, usable in the systems specified in 1.A., designed or modified to operate in vibration environments
greater than 10 g rms between 20 Hz and 2 kHz.

Notes:

1. The only servo valves, pumps and gas turbines specified in 3.A.5. are the following:

a. Servo valves designed for flow rates equal to or greater than 24 litres per minute, at an absolute pressure equal to
or greater than 7 MPa, that have an actuator response time of less than 100 ms.

b. Pumps, for liquid propellants, with shaft speeds equal to or greater than 8 000 rpm at the maximum
operating mode or with discharge pressures equal to or greater than 7 MPa.

¢. Gas turbines, for liquid propellant turbopumps, with shaft speeds equal to or greater than 8 000 rpm
at the maximum operating mode.

2. Systems and components specified in 3.A.5. may be exported as part of a satellite.
3.A.6. Specially designed components for hybrid rocket motors specified in 2.A.1.c.1. and 20.A.1.b.1.

3.A.7. Radial ball bearings having all tolerances specified in accordance with ISO 492 Tolerance Class 2 (or ANSI/
ABMA Std 20 Tolerance Class ABEC-9 or other national equivalents), or better and having all the following
characteristics:

a. An inner ring bore diameter between 12 and 50 mm;
b. An outer ring outside diameter between 25 and 100 mm; and

c. A width between 10 and 20 mm.

3.A.8. Liquid propellant tanks specially designed for the propellants controlled in Item 4.C. or other liquid propellants
used in the systems specified in 1.A.1.

3.A.9. “Turboprop engine systems” specially designed for the systems in 1.A.2. or 19.A.2., and specially designed
components therefor, having a maximum power greater than 10 kW (achieved uninstalled at sea level static
conditions using the ICAO standard atmosphere), excluding civil certified engines.

Technical Note:

For the purposes of Item 3.A.9., a “turboprop engine system” incorporates all of the following:
a. Turboshaft engine; and

b. Power transmission system to transfer the power to a propeller.

3.A.10. Combustion chambers and nozzles for liquid propellant rocket engines usable in the subsystems specified in
2.A.1.c.2. or 20.A.1.b.2.

3.B. TEST AND PRODUCTION EQUIPMENT

3.B.1.  “Production facilities” specially designed for equipment or materials specified in 3.A.1.,, 3.A.2,, 3.A.3,, 3.A4,,
3.A5., 3.A.6,, 3.A.8,, 3.A.9., 3.A.10. or 3.C.

3.B.2.  “Production equipment” specially designed for equipment or materials specified in 3.A.1., 3.A.2., 3.A.3.,, 3.A.4.,
3.A.5, 3.A.6., 3.A.8., 3.A.9., 3.A.10. or 3.C.
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3.B.3. Flow-forming machines, and specially designed components therefor, which:

a. According to the manufacturers technical specification can be equipped with numerical control units or a
computer control, even when not equipped with such units at delivery; and

b. Have more than two axes which can be co-ordinated simultaneously for contouring control.
Note:

This item does not include machines that are not usable in the “production” of propulsion components and equipment
(e.g. motor cases) for systems specified in 1.A.

Technical Note:

Machines combining the function of spin-forming and flow-forming are, for the purpose of this item, regarded as flow-
forming machines.

3.C. MATERIALS

3.C.1.  “Interior lining” usable for rocket motor cases in the systems specified in 1.A. or specially designed for systems
specified in 19.A.1. or 19.A.2.

Technical Note:

In 3.C.1. “interior lining” suited for the bond interface between the solid propellant and the case or insulating liner is
usually a liquid polymer based dispersion of refractory or insulating materials e.g. carbon filled HTPB or other polymer
with added curing agents to be sprayed or screeded over a case interior.

3.C.2.  “Insulation” material in bulk form usable for rocket motor cases in the systems specified in 1.A. or specially

designed for systems specified in 19.A.1. or 19.A.2.

Technical Note:

In 3.C.2. “insulation” intended to be applied to the components of a rocket motor, i.e. the case, nozzle inlets, case closures,
includes cured or semi-cured compounded rubber sheet stock containing an insulating or refractory material. It may also be
incorporated as stress relief boots or flaps specified in 3.A.3.

3.D. SOFTWARE

3.D.1. “Software” specially designed or modified for the “use” of “production facilities” and flow forming machines
specified in 3.B.1. or 3.B.3.

3.D.2. “Software” specially designed or modified for the “use” of equipment specified in 3.A.1.,, 3.A.2,, 3.A4.,, 3.A.5,,
3.A.6. or 3.A.9.

Notes:

1. “Software” specially designed or modified for the “use” of engines specified in 3.A.1. may be exported as part of a
manned aircraft or as replacement “software” therefor.

2. “Software” specially designed or modified for the “use” of propellant control systems specified in 3.A.5. may be
exported as part of a satellite or as replacement “software” therefor.

3.D.3. “Software” specially designed or modified for the “development” of equipment specified in 3.A.2., 3.A.3. or
3.A4.

3.E. TECHNOLOGY

» o«

3.E1. “Technology”, in accordance with the General Technology Note, for the “development”, “production” or “use” of
equipment, materials or “software” specified in 3.A.1, 3.A.2., 3.A.3., 3.A4., 3.A.5, 3.A.6., 3.A8., 3.A9,
3.A.10., 3.B.,, 3.C. or 3.D.
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CATEGORY II; ITEM 4

ITEM 4 PROPELLANTS, CHEMICALS AND PROPELLANT PRODUCTION

4.A.  EQUIPMENT, ASSEMBLIES AND COMPONENTS

None.

4.B.  TEST AND PRODUCTION EQUIPMENT

4B.1. “Production equipment”, and specially designed components therefor, for the “production”, handling or
acceptance testing of liquid propellants or propellant constituents specified in 4.C.

4.B.2. “Production equipment”, other than that described in 4.B.3., and specially designed components therefor, for the
production, handling, mixing, curing, casting, pressing, machining, extruding or acceptance testing of solid
propellants or propellant constituents specified in 4.C.

4.B.3. Equipment as follows, and specially designed components therefor:

a. Batch mixers with provision for mixing under vacuum in the range of zero to 13.326 kPa and with
temperature control capability of the mixing chamber and having all of the following:

1. A total volumetric capacity of 110 litres or more; and

2. At least one “mixing/kneading shaft” mounted off centre;
Note:

In Item 4.B.3.a.2. the term “mixing/kneading shaft” does not refer to deagglomerators or knife-spindles.

b. Continuous mixers with provision for mixing under vacuum in the range of zero to 13.326 kPa and with a
temperature control capability of the mixing chamber having any of the following:

1. Two or more mixing/kneading shafts; or

2. A single rotating shaft which oscillates and having kneading teeth/pins on the shaft as well as inside the
casing of the mixing chamber;

c. Fluid energy mills usable for grinding or milling substances specified in 4.C.;

d. Metal powder “production equipment” usable for the “production”, in a controlled environment, of spherical,
spheroidal or atomised materials specified in 4.C.2.c., 4.C.2.d. or 4.C.2.¢.

Note:

4.B.3.d. includes:

a. Plasma generators (high frequency arc-jet) usable for obtaining sputtered or spherical metallic powders with
organization of the process in an argon-water environment;

b. Electroburst equipment usable for obtaining sputtered or spherical metallic powders with organization of the process in
an argon-water environment;

c. Equipment usable for the “production” of spherical aluminium powders by powdering a melt in an inert medium
(e.g. nitrogen).

121 on 359



Cnyx6eH BecHuK Ha PM, 6p. 91 oa 11.05.2016 roavHa

18.10.2015 Official Journal of the European Union

L 274/121

Notes:

1. The only batch mixers, continuous mixers, usable for solid propellants or propellants constituents specified in 4.C., and
fluid energy mills specified in 4.B., are those specified in 4.B.3.

2. Forms of metal powder “production equipment” not specified in 4.B.3.d. are to be evaluated in accordance with 4.B.2.

4.C.  MATERIALS

4.C.1. Composite and composite modified double base propellants.

4.C.2. Fuel substances as follows:

a. Hydrazine (CAS 302-01-2) with a concentration of more than 70 %;

b. Hydrazine derivatives as follows:

1.

2.

10.

11.

12.

13.

14.

16.

17.

18.

19.

20.

Monomethylhydrazine (MMH) (CAS 60-34-4);

Unsymmetrical dimethylhydrazine (UDMH) (CAS 57-14-7);

. Hydrazine mononitrate (CAS 13464-97-6);
. Trimethylhydrazine (CAS 1741-01-1);

. Tetramethylhydrazine (CAS 6415-12-9);

. N,N diallylhydrazine (CAS 5164-11-4);

. Allylhydrazine (CAS 7422-78-8);

. Ethylene dihydrazine;

. Monomethylhydrazine dinitrate;

Unsymmetrical dimethylhydrazine nitrate;
Hydrazinium azide (CAS 14546-44-2);
Dimethylhydrazinium azide;

Hydrazinium dinitrate (CAS 13464-98-7);

Diimido oxalic acid dihydrazine (CAS 3457-37-2);

. 2-hydroxyethylhydrazine nitrate (HEHN);

Hydrazinium perchlorate (CAS 27978-54-7);
Hydrazinium diperchlorate (CAS 13812-39-0);
Methylhydrazine nitrate (MHN) (CAS 29674-96-2);
Diethylhydrazine nitrate (DEHN);

3,6-dihydrazino tetrazine nitrate (DHTN);

Technical note:

3,6-dihydrazino tetrazine nitrate is also referred to as 1,4-dihydrazine nitrate

c. Spherical or spheroidal aluminium powder (CAS 7429-90-5) in particle size of less than 200 x 10-¢ m
(200 pm) and an aluminium content of 97 % by weight or more, if at least 10 % of the total weight is made

up of particles of less than 63 pm, according to ISO 2591-1:1988 or national equivalents;
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Technical Note:

A particle size of 63 pym (ISO R-565) corresponds to 250 mesh (Tyler) or 230 mesh (ASTM standard E-11).

d. Metal powders of any of the following: zirconium (CAS 7440-67-7), beryllium (CAS 7440-41-7), magnesium
(CAS 7439-95-4) or alloys of these, if at least 90 % of the total particles by particle volume or weight are
made up of particles of less than 60 pm (determined by measurement techniques such as using a sieve, laser

diffraction or optical scanning), whether spherical, atomised, spheroidal, flaked or ground, consisting of 97 %
by weight or more of any of the above mentioned metals;

Note:

In a multimodal particle distribution (e.g. mixtures of different grain sizes) in which one or more modes are
controlled, the entire powder mixture is controlled.

Technical Note:

The natural content of hafnium (CAS 7440-58-6) in the zirconium (typically 2 % to 7 %) is counted with the
zirconium.

e. Metal powders of either boron (CAS 7440-42-8) or boron alloys with a boron content of 85 % or more by
weight, if at least 90 % of the total particles by particle volume or weight are made up of particles of less
than 60 pm (determined by measurement techniques such as using a sieve, laser diffraction or optical
scanning), whether spherical, atomised, spheroidal, flaked or ground;

Note:

In a multimodal particle distribution (e.g. mixtures of different grain sizes) in which one or more modes are controlled,
the entire powder mixture is controlled.

f. High energy density materials, usable in the systems specified in 1.A. or 19.A.,, as follows:

1. Mixed fuels that incorporate both solid and liquid fuels, such as boron slurry, having a mass- based energy
density of 40 x 106 Jjkg or greater;

2. Other high energy density fuels and fuel additives (e.g., cubane, ionic solutions, JP-10) having a volume-

based energy density of 37.5 x 10° J/m? or greater, measured at 20 °C and one atmosphere (101.325 kPa)
pressure.

Note:

Item 4.C.2.f.2. does not control fossil refined fuels and biofuels produced from vegetables, including fuels for engines
certified for use in civil aviation, unless specifically formulated for systems specified in 1.A. or 19.A.

g. Hydrazine replacement fuels as follows:
1,2-Dimethylaminoethylazide (DMAZ) (CAS 86147-04-8).

4.C.3. Oxidisers[Fuels as follows:
Perchlorates, chlorates or chromates mixed with powdered metals or other high energy fuel components.

4.C.4. Oxidiser substances as follows:
a. Oxidiser substances usable in liquid propellant rocket engines as follows:
1. Dinitrogen trioxide (CAS 10544-73-7);
2. Nitrogen dioxide (CAS 10102-44-0)/dinitrogen tetroxide (CAS 10544-72-6);
3. Dinitrogen pentoxide (CAS 10102-03-1);

4. Mixed Oxides of Nitrogen (MON);
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5. Inhibited Red Fuming Nitric Acid (IRFNA) (CAS 8007-58-7);

6. Compounds composed of fluorine and one or more of other halogens, oxygen or nitrogen;
Note:

Item 4.C.4.4.6. does not control Nitrogen Trifluoride (NF,) (CAS 7783-54-2) in a gaseous state as it is not usable for
missile applications.

Technical Note:

Mixed Oxides of Nitrogen (MON) are solutions of Nitric Oxide (NO) in Dinitrogen Tetroxide/Nitrogen Dioxide
(N,0,/NO,) that can be used in missile systems. There are a range of compositions that can be denoted as MONi or
MON;j where i and j are integers representing the percentage of Nitric Oxide in the mixture (e.g. MON3 contains 3 %
Nitric Oxide, MON25 25 % Nitric Oxide. An upper limit is MON40, 40 % by weight).

b. Oxidiser substances usable in solid propellant rocket motors as follows:
1. Ammonium perchlorate (AP) (CAS 7790-98-9);
2. Ammonium dinitramide (ADN) (CAS 140456-78-6);

3. Nitro-amines (cyclotetramethylene — tetranitramine (HMX) (CAS 2691-41-0); cyclotrimethylene —
trinitramine (RDX) (CAS 121-82-4);

4. Hydrazinium nitroformate (HNF) (CAS 20773-28-8);
5. 2,4,6,8,10,12-Hexanitrohexaazaisowurtzitane (CL-20) (CAS 135285-90-4).
4.C.5. Polymeric substances, as follows:
a. Carboxy — terminated polybutadiene (including carboxyl — terminated polybutadiene) (CTPB);
b. Hydroxy — terminated polybutadiene (including hydroxyl — terminated polybutadiene) (HTPB);
c. Glycidyl azide polymer (GAP);
d. Polybutadiene — Acrylic Acid (PBAA);
e. Polybutadiene — Acrylic Acid — Acrylonitrile (PBAN);
f. Polytetrahydrofuran polyethylene glycol (TPEG).

g. Polyglycidyl nitrate (PGN or poly-GLYN) (CAS 27814-48- 8).
Technical Note:

Polytetrahydrofuran polyethylene glycol (TPEG) is a block co-polymer of poly 1,4-Butanediol (CAS 110-63-4) and
polyethylene glycol (PEG) (CAS 25322-68-3).

4.C.6. Other propellant additives and agents as follows:
a. Bonding agents as follows:
1. Tris (1-(2-methyl)aziridinyl) phosphine oxide (MAPO) (CAS 57-39-6);
2. 1,1',1"-trimesoyl-tris(2-ethylaziridine) (HX-868, BITA) (CAS 7722-73- 8);

3. Tepanol (HX-878), reaction product of tetraethlylenepentamine, acrylonitrile and glycidol (CAS
68412-46-4);
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4. Tepan (HX-879), reaction product of tetraethlylenepentamine and acrylonitrile (CAS 68412-45-3);

5. Polyfunctional aziridine amides with isophthalic, trimesic, isocyanuric, or trimethyladipic backbone also
having a 2-methyl or 2-ethyl aziridine group;

Item 4.C.6.a.5. indudes:
1. 1,1'-Isophthaloyl-bis(2-methylaziridine) (HX-752) (CAS 7652-64-4);
2. 2,4,6-tris(2-ethyl-1-aziridinyl)-1,3,5-triazine (HX-874) (CAS 18924-91-9);
3. 1,1'-trimethyladipoylbis(2-ethylaziridine) (HX-877) (CAS 71463-62-2).
b. Curing reaction catalysts as follows: Triphenyl bismuth (TPB) (CAS 603-33-8);
c. Burning rate modifiers, as follows:
1. Carboranes, decaboranes, pentaboranes and derivatives thereof;
2. Ferrocene derivatives, as follows:
a. Catocene (CAS 37206-42-1);
b. Ethyl ferrocene (CAS 1273-89-8);
c. Propyl ferrocene;
d. n-Butyl ferrocene (CAS 31904-29-7);
e. Pentyl ferrocene (CAS 1274-00-6);
f. Dicyclopentyl ferrocene;
g. Dicyclohexyl ferrocene;
h. Diethyl ferrocene (CAS 1273-97-8);
i. Dipropyl ferrocene;
j. Dibutyl ferrocene (CAS 1274-08-4);
k. Dihexyl ferrocene (CAS 93894-59-8);
I Acetyl ferrocene (CAS 1271-55-2)/1,1'-diacetyl ferrocene (CAS 1273-94-5);
m. Ferrocene carboxylic acid (CAS 1271-42-7)[1,1’- Ferrocenedicarboxylic acid (CAS 1293-87-4);
n. Butacene (CAS 125856-62-4);

o. Other ferrocene derivatives usable as rocket propellant burning rate modifiers;
Note:

Item 4.C.6.c.2.0 does not control ferrocene derivatives that contain a six carbon aromatic functional group attached to
the ferrocene molecule.

d. Esters and plasticisers as follows:
1. Triethylene glycol dinitrate (TEGDN) (CAS 111-22-8);
2. Trimethylolethane trinitrate (TMETN) (CAS 3032-55-1);
3. 1,2,4-butanetriol trinitrate (BTTN) (CAS 6659-60-5);
4. Diethylene glycol dinitrate (DEGDN) (CAS 693-21-0);

5. 4,5 diazidomethyl-2-methyl-1,2,3-triazole (iso- DAMTR);
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6. Nitratoethylnitramine (NENA) based plasticisers, as follows:
a. Methyl-NENA (CAS 17096-47-8);
b. Ethyl-NENA (CAS 85068-73-1);
c. Butyl-NENA (CAS 82486-82-6);

7. Dinitropropyl based plasticisers, as follows:
a. Bis (2,2-dinitropropyl) acetal (BDNPA) (CAS 5108-69-0);
b. Bis (2,2-dinitropropyl) formal (BDNPF) (CAS 5917-61-3);

e. Stabilisers as follows:
1. 2-Nitrodiphenylamine (CAS 119-75-5);
2. N-methyl-p-nitroaniline (CAS 100-15-2).
4.D. SOFTWARE

4.D.1. “Software” specially designed or modified for the operation or maintenance of equipment specified in 4.B. for the
“production” and handling of materials specified in 4.C.

4.E. TECHNOLOGY

4.E1 “Technology”, in accordance with the General Technology Note, for the “development”, “production” or “use” of
equipment or materials specified in 4.B. and 4.C.
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CATEGORY II; ITEM 5

RESERVED FOR FUTURE USE
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CATEGORY II; ITEM 6

ITEM 6 PRODUCTION OF STRUCTURAL COMPOSITES, PYROLYTIC DEPOSITION AND DENSIFICATION, AND STRUCTURAL
MATERIALS

6.A.  EQUIPMENT, ASSEMBLIES AND COMPONENTS

6.A.1. Composite structures, laminates, and manufactures thereof, specially designed for use in the systems specified in
1.A., 19.A.1. or 19.A.2. and the subsystems specified in 2.A. or 20.A.

6.A.2. Resaturated pyrolised (i.e. carbon-carbon) components having all of the following:
a. Designed for rocket systems; and

b. Usable in the systems specified in 1.A. or 19.A.1.

6.B.  TEST AND PRODUCTION EQUIPMENT

6.B.1. Equipment for the “production” of structural composites, fibres, prepregs or preforms, usable in the systems
specified in 1.A., 19.A.1. or 19.A.2,, as follows, and specially designed components, and accessories therefor:

a. Filament winding machines or fibre placement machines, of which the motions for positioning, wrapping and
winding fibres can be co-ordinated and programmed in three or more axes, designed to fabricate composite
structures or laminates from fibrous or filamentary materials, and co- ordinating and programming controls;

b. Tape-laying machines of which the motions for positioning and laying tape and sheets can be co-ordinated
and programmed in two or more axes, designed for the manufacture of composite airframes and missile
structures;

¢. Multi-directional, multi-dimensional weaving machines or interlacing machines, including adapters and
modification kits for weaving, interlacing or braiding fibres to manufacture composite structures;

Note:

6.B.1.c. does not control textile machinery not modified for the end-uses stated.
d. Equipment designed or modified for the production of fibrous or filamentary materials as follows:

1. Equipment for converting polymeric fibres (such as polyacrylonitrile, rayon, or polycarbosilane) including
special provision to strain the fibre during heating;

2. Equipment for the vapour deposition of elements or compounds on heated filament substrates;
3. Equipment for the wet-spinning of refractory ceramics (such as aluminium oxide);

e. Equipment designed or modified for special fibre surface treatment or for producing prepregs and preforms,
including rollers, tension stretchers, coating equipment, cutting equipment and clicker dies.

Note:

Examples of components and accessories for the machines specified in 6.B.1. are moulds, mandrels, dies, fixtures and tooling
for the preform pressing, curing, casting, sintering or bonding of composite structures, laminates and manufactures thereof.

6.B.2. Nozzles specially designed for the processes referred to in 6.E.3.
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6.B.3. Isostatic presses having all of the following characteristics:
a. Maximum working pressure equal to or greater than 69 MPa;
b. Designed to achieve and maintain a controlled thermal environment of 600 °C or greater; and
c. Possessing a chamber cavity with an inside diameter of 254 mm or greater.

6.B.4. Chemical vapour deposition furnaces designed or modified for the densification of carbon-carbon composites.

6.B.5. Equipment and process controls, other than those specified in 6.B.3. or 6.B.4., designed or modified for densifi-
cation and pyrolysis of structural composite rocket nozzles and re-entry vehicle nose tips.

6.C.  MATERIALS

6.C.1. Resin impregnated fibre prepregs and metal coated fibre preforms, for the goods specified in 6.A.1., made either
with organic matrix or metal matrix utilising fibrous or filamentary reinforcements having a specific tensile
strength greater than 7.62 x 10* m and a specific modulus greater than 3.18 x 106 m.

Note:

The only resin impregnated fibre prepregs specified in 6.C.1. are those using resins with a glass transition temperature (Tg),
after cure, exceeding 145 °C as determined by ASTM D4065 or national equivalents.

Technical Notes:

1. InItem 6.C.1. “specific tensile strength” is the ultimate tensile strength in N/m? divided by the specific weight in N/m?,
measured at a temperature of (296 = 2) K (23 £ 2) °C) and a relative humidity of (50 £ 5) %.

2. In Item 6.C.1. “specific modulus” is the Young’s modulus in N/m2 divided by the specific weight in N/m?, measured at
a temperature of (296 + 2) K ((23 * 2) °C) and a relative humidity of (50 £ 5) %.

6.C.2. Resaturated pyrolised (i.e. carbon-carbon) materials having all of the following:
a. Designed for rocket systems; and
b. Usable in the systems specified in 1.A. or 19.A.1.

6.C.3. Fine grain graphites with a bulk density of at least 1.72 g/cc measured at 15 °C and having a grain size of
100 x 10-% m (100 um) or less, usable for rocket nozzles and re-entry vehicle nose tips, which can be machined
to any of the following products:

a. Cylinders having a diameter of 120 mm or greater and a length of 50 mm or greater;

b. Tubes having an inner diameter of 65 mm or greater and a wall thickness of 25 mm or greater and a length
of 50 mm or greater; or

c. Blocks having a size of 120 mm x 120 mm x 50 mm or greater.

6.C.4. Pyrolytic or fibrous reinforced graphites usable for rocket nozzles and re- entry vehicle nose tips usable in
systems specified in 1.A. or 19.A.1.

6.C.5. Ceramic composite materials (dielectric constant less than 6 at any frequency from 100 MHz to 100 GHz) for
use in missile radomes usable in systems specified in 1.A. or 19.A.1.

6.C.6. Silicon-carbide materials as follows:

a. Bulk machinable silicon-carbide reinforced unfired ceramic usable for nose tips usable in systems specified in
1.A.or 19.A.1;

b. Reinforced silicon-carbide ceramic composites usable for nose tips, re-entry vehicles, nozzle flaps, usable in
systems specified in 1.A. or 19.A.1.
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6.C.7. Materials for the fabrication of missile components in the systems specified in 1.A., 19.A.1. or 19.A.2, as
follows:.

a. Tungsten and alloys in particulate form with a tungsten content of 97 % by weight or more and a particle size
of 50 x 10-¢m (50 pm) or less;

b. Molybdenum and alloys in particulate form with a molybdenum content of 97 % by weight or more and a
particle size of 50 x 10-6 m (50 pm) or less;

c. Tungsten materials in the solid form having all of the following:
1. Any of the following material compositions:
i. Tungsten and alloys containing 97 % by weight or more of tungsten;
ii. Copper infiltrated tungsten containing 80 % by weight or more of tungsten; or
iii. Silver infiltrated tungsten containing 80 % by weight or more of tungsten; and
2. Able to be machined to any of the following products:
i, Cylinders having a diameter of 120 mm or greater and a length of 50 mm or greater;

il. Tubes having an inner diameter of 65 mm or greater and a wall thickness of 25 mm or greater and a
length of 50 mm or greater;

or
iii. Blocks having a size of 120 mm x 120 mm x 50 mm or greater.
6.C.8. Maraging steels, usable in the systems specified in 1.A. or 19.A.1., having all of the following:

a. Having an ultimate tensile strength, measured at 20 °C, equal to or greater than:

1. 0,9 GPa in the solution annealed stage; or

2. 1,5 GPa in the precipitation hardened stage; and
b. Any of the following forms:

1. Sheet, plate or tubing with a wall or plate thickness equal to or less than 5.0 mm; or

2. Tubular forms with a wall thickness equal to or less than 50 mm and having an inner diameter equal to or
greater than 270 mm.

Technical Note:

Maraging steels are iron alloys:

a. Generally characterised by high nickel, very low carbon content and use substitutional elements or precipitates to produce
strengthening and age- hardening of the alloy; and

b. Subjected to heat treatment cycles to facilitate the martensitic transformation process (solution annealed stage) and
subsequently age hardened (precipitation hardened stage).

6.C.9. Titanium-stabilized duplex stainless steel (Ti-DSS) usable in the systems specified in 1.A. or 19.A.1. and having
all of the following:

a. Having all of the following characteristics:
1. Containing 17.0 — 23.0 weight percent chromium and 4.5 — 7.0 weight percent nickel;
2. Having a titanium content of greater than 0.10 weight percent; and

3. A ferritic-austenitic microstructure (also referred to as a two-phase microstructure ) of which at least 10 %
is austenite by volume (according to ASTM E-1181-87 or national equivalents); and

b. Any of the following forms:
1. Ingots or bars having a size of 100 mm or more in each dimension;

2. Sheets having a width of 600 mm or more and a thickness of 3 mm or less; or
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3. Tubes having an outer diameter of 600 mm or more and a wall thickness of 3 mm or less.

6.D. SOFTWARE
6.D.1. “Software” specially designed or modified for the operation or maintenance of equipment specified in 6.B.1.

6.D.2. “Software” specially designed or modified for the equipment specified in 6.B.3., 6.B.4. or 6.B.5.

6.E.  TECHNOLOGY

6.E.1. “Technology”, in accordance with the General Technology Note, for the “development”, “production” or “use” of
equipment, materials or “software” specified in 6.A., 6.B., 6.C. or 6.D.

6.E.2. “Technical data” (including processing conditions) and procedures for the regulation of temperature, pressures or
atmosphere in autoclaves or hydroclaves when used for the production of composites or partially processed
composites, usable for equipment or materials specified in 6.A. or 6.C.

6.E.3. “Technology” for producing pyrolytically derived materials formed on a mould, mandrel or other substrate from
precursor gases which decompose in the 1 300 °C to 2 900 °C temperature range at pressures of 130 Pa
(1 mm Hg) to 20 kPa (150 mm Hg) including “technology” for the composition of precursor gases, flow-rates,
and process control schedules and parameters.
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CATEGORY II; ITEM 7

RESERVED FOR FUTURE USE
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CATEGORY II; ITEM 8

RESERVED FOR FUTURE USE
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CATEGORY II; ITEM 9

ITEM 9 INSTRUMENTATION, NAVIGATION AND DIRECTION FINDING

9.A.  EQUIPMENT, ASSEMBLIES AND COMPONENTS

9.A.1. Integrated flight instrument systems which include gyrostabilisers or automatic pilots, designed or modified for
use in the systems specified in 1.A., or 19.A.1. or 19.A.2. and specially designed components therefor.

9.A.2. Gyro-astro compasses and other devices which derive position or orientation by means of automatically tracking
celestial bodies or satellites, and specially designed components therefor.

9.A.3. Linear accelerometers, designed for use in inertial navigation systems or in guidance systems of all types, usable
in the systems specified in 1.A., 19.A.1. or 19.A.2,, having all of the following characteristics, and specially
designed components therefor:

a. “Scale factor” “repeatability” less (better) than 1 250 ppm; and

b. “Bias” “repeatability” less (better) than 1 250 micro g.
Note:

Irem 9.A.3. does not control accelerometers specially designed and developed as Measurement While Drilling (MWD)
sensors for use in downhole well service operations.

Technical Notes:

1. “Bias” is defined as the accelerometer output when no acceleration is applied.
2. “Scale factor” is defined as the ratio of change in output to a change in the input.

3. The measurement of “bias” and “scale factor” refers to one sigma standard deviation with respect to a fixed calibration
over a period of one year.

4. “Repeatability” is defined according to IEEE Standard for Inertial Sensor Terminology 528-2001 in the Definitions
section paragraph 2.214 titled repeatability (gyro, accelerometer) as follows: “The closeness of agreement among
repeated measurements of the same variable under the same operating conditions when changes in conditions or non-
operating periods occur between measurements”.

9.A.4. All types of gyros usable in the systems specified in 1.A., 19.A.1 or 19.A.2., with a rated “drift rate” “stability” of
less than 0.5 degrees (1 sigma or rms) per hour in a 1 g environment, and specially designed components
therefor.

Technical Notes:

1. “Drift rate” is defined as the component of gyro output that is functionally independent of input rotation and is
expressed as an angular rate. (IEEE STD 528-2001 paragraph 2.56)

2. “Stability” is defined as a measure of the ability of a specific mechanism or performance coefficient to remain invariant
when continuously exposed 10 a fixed operating condition. (This definition does not refer to dynamic or servo stability.)
(IEEE STD 528-2001 paragraph 2.247)

9.A.5. Accelerometers or gyros of any type, designed for use in inertial navigation systems or in guidance systems of all
types, specified to function at acceleration levels greater than 100 g, and specially designed components therefor.

Note:

9.A.5. does not include accelerometers that are designed to measure vibration or shock.
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9.A.6. Inertial or other equipment using accelerometers specified in 9.A.3. or 9.A.5. or gyros specified in 9.A.4. or
9.A.5., and systems incorporating such equipment, and specially designed components therefor.

9.A.7. “Integrated navigation systems”, designed or modified for the systems specified in 1.A., 19.A.1. or 19.A.2. and
capable of providing a navigational accuracy of 200 m CEP or less.

Technical Note:

An “integrated navigation system” typically incorporates all of the following components:

a. An inertial measurement device (e.g. an attitude and heading reference system, inertial reference unit, or inertial
navigation system);

o

. One or more external sensors used to update the position andfor velocity, either periodically or continuously throughout
the flight (e.g. satellite navigation receiver, radar altimeter, and/or Doppler radar); and

o

. Integration hardware and software.

N.B. For integration “software”, see Item 9.D.4.

9.A.8. Three axis magnetic heading sensors having all of the following characteristics, and specially designed
components therefor:

a. Internal tilt compensation in pitch (+/— 90 degrees) and having roll (+/- 180 degrees) axes.

b. Capable of providing azimuthal accuracy better (less) than 0.5 degrees rms at latitudes of +/— 80 degrees,
referenced to local magnetic field; and

c. Designed or modified to be integrated with flight control and navigation systems.
Note:
Flight control and navigation systems in Item 9.A.8. include gyrostabilisers, automatic pilots and inertial navigation systems.

9.B.  TEST AND PRODUCTION EQUIPMENT

9.B.1. “Production equipment”, and other test, calibration and alignment equipment, other than that described in 9.B.2.,
designed or modified to be used with equipment specified in 9.A.

Note:

Equipment specified in 9.B.1. includes the following:

a. For laser gyro equipment, the following equipment used to characterise mirrors, having the threshold accuracy shown or
better:

1. Scatterometer (10 ppm);

2. Reflectometer (50 ppm);

3. Profilometer (5 Angstroms);

b. For other inertial equipment:

1. Inertial Measurement Unit (IMU) Module Tester;
2. IMU Platform Tester;
3. IMU Stable Element Handling Fixture;
4. IMU Platform Balance Fixture;

5. Gyro Tuning Test Station;
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6. Gyro Dynamic Balance Station;
7. Gyro Run-InfMotor Test Station;
8. Gyro Evacuation and Filling Station;
9. Centrifuge Fixture for Gyro Bearings;
10. Accelerometer Axis Align Station;
11. Accelerometer Test Station;
12. Fiber Optic Gyro Coil Winding Machines.
9.B.2. Equipment as follows:
a. Balancing machines having all the following characteristics:
1. Not capable of balancing rotors/assemblies having a mass greater than 3 kg;
2. Capable of balancing rotors/assemblies at speeds greater than 12 500 rpm;
3. Capable of correcting unbalance in two planes or more; and
4. Capable of balancing to a residual specific unbalance of 0.2 g mm per kg of rotor mass;

b. Indicator heads (sometimes known as balancing instrumentation) designed or modified for use with machines
specified in 9.B.2.a.;

¢. Motion simulators/rate tables (equipment capable of simulating motion) having all of the following character-
istics:

1. Two axes or more;

2. Designed or modified to incorporate sliprings or integrated non-contact devices capable of transferring
electrical power, signal information, or both; and

3. Having any of the following characteristics:
a. For any single axis having all of the following:
1. Capable of rates of 400 degreess or more, or 30 degreesfs or less;
and

2. A rate resolution equal to or less than 6 degrees/s and an accuracy equal to or less than
0.6 degrees/s;

b. Having a worst-case rate stability equal to or better (less) than plus or minus 0.05 % averaged over
10 degrees or more; or

¢. A positioning “accuracy” equal to or less (better) than 5 arc second;

d. Positioning tables (equipment capable of precise rotary positioning in any axes) having the following
characteristics:

1. Two axes or more; and
2. A positioning “accuracy” equal to or less (better) than 5 arc second;

e. Centrifuges capable of imparting accelerations above 100 g and designed or modified to incorporate sliprings
or integrated non-contact devices capable of transferring electrical power, signal information, or both.

Notes:

1. The only balancing machines, indicator heads, motion simulators, rate tables, positioning tables and centrifuges specified
in Item 9 are those specified in 9.B.2.

2. 9.B.2.a. does not control balancing machines designed or modified for dental or other medical equipment.
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3. 9.B.2.c. and 9.B.2.d. do not control rotary tables designed or modified for machine tools or for medical equipment.

4. Rate tables not controlled by 9.B.2.c. and providing the characteristics of a positioning table are to be evaluated
according to 9.B.2.d.

i

Equipment that has the characteristics specified in 9.B.2.d. which also meets the characteristics of 9.B.2.c. will be
treated as equipment specified in 9.B.2.c.

6. Item 9.B.2.c. applies whether or not sliprings or integrated non-contact devices are fitted at the time of export.

7. ltem 9.B.2.e. applies whether or not sliprings or integrated non-contact devices are fitted at the time of export.

9.C.  MATERIALS

None.

9.D. SOFTWARE

9.D.1. “Software” specially designed or modified for the “use” of equipment specified in 9.A. or 9.B.

9.D.2. Integration “software” for the equipment specified in 9.A.1.

9.D.3. Integration “software” specially designed for the equipment specified in 9.A.6.

9.D.4. Integration “software”, designed or modified for the “integrated navigation systems” specified in 9.A.7.
Note:
A common form of integration “software” employs Kalman filtering.

9.E.  TECHNOLOGY

» o«

9.E.1. “Technology”, in accordance with the General Technology Note, for the “development”, “production” or “use” of
equipment or “software” specified in 9.A., 9.B. or 9.D.

Note:

Equipment or “software” specified in 9.A. or 9.D. may be exported as part of a manned aircraft, satellite, land vehicle, marine/
submarine vessel or geophysical survey equipment or in quantities appropriate for replacement parts for such applications.
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CATEGORY II; ITEM 10

ITEM 10 FLIGHT CONTROL

10.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

10.A.1. Hydraulic, mechanical, electro-optical, or electromechanical flight control systems (including fly-by-wire
systems) designed or modified for the systems specified in 1.A.

10.A.2. Attitude control equipment designed or modified for the systems specified in 1.A.

10.A.3. Flight control servo valves designed or modified for the systems in 10.A.1. or 10.A.2., and designed or
modified to operate in a vibration environment greater than 10 g rms between 20 Hz and 2 kHz.

Note:

Systems, equipment or valves specified in 10.A. may be exported as part of a manned aircraft or satellite or in quantities
appropriate for replacement parts for manned aircraft.

10.B.  TEST AND PRODUCTION EQUIPMENT

10.B.1. Test, calibration, and alignment equipment specially designed for equipment specified in 10.A.

10.C.  MATERIALS

None.

10.D.  SOFTWARE

10.D.1. “Software” specially designed or modified for the “use” of equipment specified in 10.A. or 10.B.
Note:

“Software” specified in 10.D.1. may be exported as part of a manned aircraft or satellite or in quantities appropriate for
replacement parts for manned aircraft.

10.E.  TECHNOLOGY

10.E.1. Design “technology” for integration of air vehicle fuselage, propulsion system and lifting control surfaces,
designed or modified for the systems specified in 1.A. or 19.A.2., to optimise aerodynamic performance
throughout the flight regime of an unmanned aerial vehicle.

10.E.2. Design “technology” for integration of the flight control, guidance, and propulsion data into a flight
management system, designed or modified for the systems specified in 1.A. or 19.A.1,, for optimisation of
rocket system trajectory.

" o«

10.E.3. “Technology”, in accordance with the General Technology Note, for the “development”, “production” or “use” of
equipment or “software” specified in 10.A., 10.B. or 10.D.
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CATEGORY II; ITEM 11
ITEM 11 AVIONICS
11.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
11.A.1. Radar and laser radar systems, including altimeters, designed or modified for use in the systems specified
in 1.A.
Technical Note:
Laser vadar systems embody specialised transmission, scanning, receiving and signal processing techniques for utilisation of
lasers for echo ranging, direction finding and discrimination of targets by location, radial speed and body reflection charac-
teristics.
11.A.2. Passive sensors for determining bearings to specific electromagnetic sources (direction finding equipment) or
terrain characteristics, designed or modified for use in the systems specified in 1.A.
11.A.3. Receiving equipment for Global Navigation Satellite Systems (GNSS; e.g. GPS, GLONASS or Galileo), having any
of the following characteristics, and specially designed components therefor:
a. Designed or modified for use in systems specified in 1.A.; or
b. Designed or modified for airborne applications and having any of the following:
1. Capable of providing navigation information at speeds in excess of 600 m/s;
2. Employing decryption, designed or modified for military or governmental services, to gain access to
GNSS secure signal/data; or
3. Being specially designed to employ anti-jam features (e.g. null steering antenna or electronically steerable
antenna) to function in an environment of active or passive countermeasures.
Note:
11.A.3.b.2. and 11.A.3.b.3. do not control equipment designed for commercial, civil or “Safety of Life” (e.g. data
integrity, flight safety) GNSS services.
11.A.4. Electronic assemblies and components, designed or modified for use in the systems specified in 1.A. or 19.A.
and specially designed for military use and operation at temperatures in excess of 125 °C.
Notes:
1. Equipment specified in 11.A. includes the following:
a. Terrain contour mapping equipment;
b. Scene mapping and correlation (both digital and analogue) equipment;
c. Doppler navigation radar equipment;
d. Passive interferometer equipment;
e. Imaging sensor equipment (both active and passive).
2. Equipment specified in 11.A. may be exported as part of a manned aircraft or satellite or in quantities appropriate for
replacement parts for manned aircraft.
11.A.5. Umbilical and interstage electrical connectors specially designed for systems specified in 1.A.1. or 19.A.1.

Technical Note:

Interstage connectors veferred to in 11.A.5. also include electrical connectors installed between systems specified in 1.A.1.
or 19.A.1. and their “payload”.
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11.B.  TEST AND PRODUCTION EQUIPMENT

None.

11.C.  MATERIALS

None.

11.D. SOFTWARE
11.D.1. “Software” specially designed or modified for the “use” of equipment specified in 11.A.1., 11.A.2. or 11.A.4.

11.D.2. “Software” specially designed for the “use” of equipment specified in 11.A.3.

11.E.  TECHNOLOGY

11.E.1. Design “technology” for protection of avionics and electrical subsystems against Electromagnetic Pulse (EMP)
and Electromagnetic Interference (EMI) hazards from external sources, as follows:

a. Design “technology” for shielding systems;
b. Design “technology” for the configuration of hardened electrical circuits and subsystems;
c. Design “technology” for determination of hardening criteria for the above.

» o«

11.E.2. “Technology”, in accordance with the General Technology Note, for the “development”, “production” or “use” of
equipment or “software” specified in 11.A. or 11.D.
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CATEGORY II; ITEM 12

ITEM 12 LAUNCH SUPPORT

12.A.

12.A.1.

12.A.2.

12.A.3.

12.A.4.

12.A.5.

12.A.6.

EQUIPMENT, ASSEMBLIES AND COMPONENTS

Apparatus and devices, designed or modified for the handling, control, activation and launching of the systems
specified in 1.A., 19.A.1., or 19.A.2.

Vehicles designed or modified for the transport, handling, control, activation and launching of the systems
specified in 1.A.

Gravity meters (gravimeters) or gravity gradiometers, designed or modified for airborne or marine use, usable
for systems specified in 1.A., as follows, and specially designed components therefor:

a. Gravity meters having all the following:
1. A static or operational accuracy equal to or less (better) than 0.7 milligal (mgal); and
2. A time to steady-state registration of two minutes or less;
b. Gravity gradiometers.
Telemetry and telecontrol equipment, including ground equipment, designed or modified for systems specified
in 1.A,, 19.A.1. or 19.A.2.

1. 12.A.4. does not control equipment designed or modified for manned aircraft or satellites.
2. 12.A.4. does not control ground based equipment designed or modified for terrestrial or marine applications.

3. 12.A.4. does not control equipment designed for commercial, civil or “Safety of Life” (e.g. data integrity, flight safety)
GNSS services.

Precision tracking systems, usable for systems specified in 1.A., 19.A.1. or 19.A.2. as follows:
a. Tracking systems which use a code translator installed on the rocket or unmanned aerial vehicle in
conjunction with either surface or airborne references or navigation satellite systems to provide real-time

measurements of inflight position and velocity;

b. Range instrumentation radars including associated opticalfinfrared trackers with all of the following
capabilities:

1. Angular resolution better than 1.5 mrad;

2. Range of 30 km or greater with a range resolution better than 10 m rms;
and

3. Velocity resolution better than 3 m/s.

Thermal batteries designed or modified for the systems specified in 1.A., 19.A.1. or 19.A.2.

Note:

Item 12.A.6. does not control thermal batteries specially designed for rocket systems or unmanned aerial vehicles that are
not capable of a “range” equal to or greater than 300 km.

Technical Note:

Thermal batteries are single use batteries that contain a solid non-conducting inorganic salt as the electrolyte. These
batteries incorporate a pyrolytic material that, when ignited, melts the electrolyte and activates the battery.
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12.B.  TEST AND PRODUCTION EQUIPMENT
None.
12.C.  MATERIALS
None.
12.D. SOFTWARE
12.D.1. “Software” specially designed or modified for the “use” of equipment specified in 12.A.1.
12.D.2. “Software” which processes post-flight, recorded data, enabling determination of vehicle position throughout its
flight path, specially designed or modified for systems specified in 1.A., 19.A.1. or 19.A.2.
12.D.3. “Software” specially designed or modified for the “use” of equipment specified in 12.A.4. or 12.A.5., usable for
systems specified in 1.A,, 19.A.1. or 19.A.2.
12.E.  TECHNOLOGY
12.E.1. “Technology”, in accordance with the General Technology Note, for the “development”, “production” or “use” of
equipment or “software” specified in 12.A. or 12.D.
L 274[142 Official Journal of the European Union 18.10.2C

CATEGORY II; ITEM 13

ITEM 13 COMPUTERS

13.A.

13.A.1.

13.E.1.

Note:

EQUIPMENT, ASSEMBLIES AND COMPONENTS

Analogue computers, digital computers or digital differential analysers, designed or modified for use in the
systems specified in 1.A., having any of the following characteristics:

a. Rated for continuous operation at temperatures from below — 45 °C to above + 55 °C; or

b. Designed as ruggedised or “radiation hardened”.
TEST AND PRODUCTION EQUIPMENT

None.

MATERIALS

None.

SOFTWARE

None.

TECHNOLOGY

“Technology”, in accordance with the General Technology Note, for the “development”, “production” or “use” of
equipment specified in 13.A.

Item 13 equipment may be exported as part of a manned aircraft or satellite or in quantities appropriate for replacement parts for

manned

aircraft.
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CATEGORY II; ITEM 14

ITEM 14 ANALOGUE TO DIGITAL CONVERTERS

14.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

14.A.1. Analogue-to-digital converters, usable in the systems specified in 1.A., having any of the following
characteristics:

a. Designed to meet military specifications for ruggedised equipment; or
b. Designed or modified for military use and being any of the following types:

1. Analogue-to-digital converter “microcircuits”, which are “radiation- hardened” or have all of the following
characteristics:

a. Rated for operation in the temperature range from below — 54 °C to above + 125 °C; and
b. Hermetically sealed; or

2. Electrical input type analogue-to-digital converter printed circuit boards or modules, having all of the
following characteristics:

a. Rated for operation in the temperature range from below — 45 °C to above + 80 °C; and
b. Incorporating “microcircuits” specified in 14.A.1.b.1.
14.B.  TEST AND PRODUCTION EQUIPMENT
None.
14.C.  MATERIALS

None.

14.D. SOFTWARE

None.

14.E. TECHNOLOGY

» o«

14.E.1. “Technology”, in accordance with the General Technology Note, for the “development”, “production” or “use” of
equipment specified in 14.A.
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CATEGORY II; ITEM 15

ITEM 15 TEST FACILITIES AND EQUIPMENT

15.A.  EQUIPMENT, ASSEMBLIES AND COMPONENTS

None.

15.B.  TEST AND PRODUCTION EQUIPMENT

15.B.1. Vibration test equipment, usable for the systems specified in 1.A., 19.A.1. or 19.A.2. or the subsystems
specified in 2.A. or 20.A., and components therefor, as follows:

a. Vibration test systems employing feedback or closed loop techniques and incorporating a digital controller,
capable of vibrating a system at an acceleration equal to or greater than 10 g rms between 20 Hz and 2 kHz

while imparting forces equal to or greater than 50 kN, measured “bare table”;

b. Digital controllers, combined with specially designed vibration test “software”, with a “real-time control
bandwidth” greater than 5 kHz and designed for use with vibration test systems specified in 15.B.1.a.;

Technical Note:

“Real-time control bandwidth” is defined as the maximum vate at which a controller can execute complete cycles of
sampling, processing data and transmitting control signals.

c. Vibration thrusters (shaker units), with or without associated amplifiers, capable of imparting a force equal
to or greater than 50 kN, measured “bare table”, and usable in vibration test systems specified in 15.B.1.a.;

d. Test piece support structures and electronic units designed to combine multiple shaker units into a complete

shaker system capable of providing an effective combined force equal to or greater than 50 kN, measured
“bare table”, and usable in vibration test systems specified in 15.B.1.a.

Technical Note:

Vibration test systems incorporating a digital controller are those systems, the funciions of which are, partly or entirely,
automatically controlled by stored and digitally coded electrical signals.

15.B.2. “Aerodynamic test facilities” for speeds of Mach 0.9 or more, usable for the systems specified in 1.A. or 19.A.

or the subsystems specified in 2.A. or 20.A.

Note:

Item 15.B.2 does not control wind-tunnels for speeds of Mach 3 or less with dimension of the “test cross section size” equal
to or less than 250 mm.

Technical Notes:

1. “Aerodynamic test facilities” includes wind tunnels and shock tunnels for the study of airflow over objects.

2. “Test cross section size” means the diameter of the circle, or the side of the square, or the longest side of the rectangle,
or the major axis of the ellipse at the largest “test cross section” location. “Test cross section” is the section perpen-
dicular to the flow direction.

15.B.3. Test benches/stands, usable for the systems specified in 1.A., 19.A.1. or 19.A.2. or the subsystems specified in
2.A. or 20.A., which have the capacity to handle solid or liquid propellant rockets, motors or engines having a
thrust greater than 68 kN, or which are capable of simultaneously measuring the three axial thrust
components.
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15.B.4. Environmental chambers as follows, usable for the systems specified in 1.A. or 19.A. or the subsystems
specified in 2.A. or 20.A.:

a. Environmental chambers capable of simulating all the following flight conditions:
1. Having any of the following:
a. Altitude equal to or greater than 15 km; or
b. Temperature range from below — 50 °C to above 125 °C; and
2. Incorporating, or designed or modified to incorporate, a shaker unit or other vibration test equipment to

produce vibration environments equal to or greater than 10 g rms, measured “bare table”, between 20 Hz
and 2 kHz while imparting forces equal to or greater than 5 kN;

Technical Notes:

1. Item 15.B.4.a.2. describes systems that are capable of generating a vibration environment with a single wave (e.g. a
sine wave) and systems capable of generating a broad band random vibration (i.e. power spectrum).

2. In Item 15.B.4.a.2., designed or modified means the environmental chamber provides appropriate interfaces
(e.g. sealing devices) to incorporate a shaker unit or other vibration test equipment as specified in this Item.

b. Environmental chambers capable of simulating all of the following flight conditions:

1. Acoustic environments at an overall sound pressure level of 140 dB or greater (referenced to
2 x 10-% N/m?) or with a total rated acoustic power output of 4 kW or greater; and

2. Any of the following:
a. Altitude equal to or greater than 15 km; or
b. Temperature range from below — 50 °C to above 125 °C.

15.B.5. Accelerators capable of delivering electromagnetic radiation produced by bremsstrahlung from accelerated
electrons of 2 MeV or greater, and equipment containing those accelerators, usable for the systems specified in
1.A., 19.A.1. or 19.A.2. or the subsystems specified in 2.A. or 20.A.

Note:

15.B.5. does not control equipment specially designed for medical purposes.

Technical Note:

In Item 15.B. “bare table” means a flat table, or surface, with no fixture or fittings.
15.C.  MATERIALS

None.

15.D. SOFTWARE

15.D.1. “Software” specially designed or modified for the “use” of equipment specified in 15.B. usable for testing
systems specified in 1.A.,, 19.A.1. or 19.A.2. or subsystems specified in 2.A. or 20.A.

15.E.  TECHNOLOGY

15.E.1. “Technology”, in accordance with the General Technology Note, for the “development”, “production” or “use” of
equipment or “software” specified in 15.B. or 15.D.
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CATEGORY II; ITEM 16

ITEM 16 MODELLING-SIMULATION AND DESIGN INTEGRATION

16.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS

16.A.1. Specially designed hybrid (combined analogue/digital) computers for modelling, simulation or design integration
of systems specified in 1.A. or the subsystems specified in 2.A.

Note:

This control only applies when the equipment is supplied with “software” specified in 16.D.1.
16.B.  TEST AND PRODUCTION EQUIPMENT

None.
16.C.  MATERIALS

None.
16.D. SOFTWARE

16.D.1. “Software” specially designed for modelling, simulation, or design integration of the systems specified in 1.A. or
the subsystems specified in 2.A or 20.A.

Technical Note:
The modelling includes in particular the aerodynamic and thermodynamic analysis of the systems.
16.E.  TECHNOLOGY

16.E.1. “Technology”, in accordance with the General Technology Note, for the “development”, “production” or “use” of
equipment or “software” specified in 16.A. or 16.D.
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CATEGORY II; ITEM 17

ITEM 17 STEALTH
17.A.  EQUIPMENT, ASSEMBLIES AND COMPONENTS
17.A.1. Devices for reduced observables such as radar reflectivity, ultraviolet/infrared signatures and acoustic signatures

(i.e. stealth technology), for applications usable for the systems specified in 1.A. or 19.A. or the subsystems
specified in 2.A. or 20.A.

17.B.  TEST AND PRODUCTION EQUIPMENT

17.B.1. Systems, specially designed for radar cross section measurement, usable for the systems specified in 1.A.,
19.A.1. or 19.A.2. or the subsystems specified in 2.A.

17.C.  MATERIALS

17.C.1. Materials for reduced observables such as radar reflectivity, ultraviolet/infrared signatures and acoustic
signatures (i.e. stealth technology), for applications usable for the systems specified in 1.A. or 19.A. or the
subsystems specified in 2.A.

Notes:

1. 17.C.1. includes structural materials and coatings (including paints), specially designed for reduced or tailored
reflectivity or emissivity in the microwave, infrared or ultraviolet spectra.

2. 17.C.1. does not control coatings (including paints) when specially used for thermal control of satellites.

17.D. SOFTWARE

17.D.1. “Software” specially designed for reduced observables such as radar reflectivity, ultraviolet/infrared signatures
and acoustic signatures (i.e. stealth technology), for applications usable for the systems specified in 1.A. or
19.A. or the subsystems specified in 2.A.

Note:

17.D.1. includes “software” specially designed for analysis of signature reduction.
17.E.  TECHNOLOGY

17.E.1. “Technology”, in accordance with the General Technology Note, for the “development”, “production” or “use” of
equipment, materials or “software” spcciﬁcd in17.A.,17.B,,17.C.or 17.D.

Note:

17.E.1. includes databases specially designed for analysis of signature reduction.
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CATEGORY II; ITEM 18

ITEM 18 NUCLEAR EFFECTS PROTECTION

18.A.  EQUIPMENT, ASSEMBLIES AND COMPONENTS
18.A.1. “Radiation Hardened” “microcircuits” usable in protecting rocket systems and unmanned aerial vehicles against

nuclear effects (e.g. Electromagnetic Pulse (EMP), X-rays, combined blast and thermal effects), and usable for the
systems specified in 1.A.

18.A.2. “Detectors” specially designed or modified to protect rocket systems and unmanned aerial vehicles against

nuclear effects (e.g. Electromagnetic Pulse (EMP), X-rays, combined blast and thermal effects), and usable for the
systemns specified in 1.A.

Technical Note:

A “detector” is defined as a mechanical, electrical, optical or chemical device that automatically identifies and records, or
registers a stimulus such as an environmental change in pressure or temperature, an electrical or electromagnetic signal or
radiation from a radioactive material. This includes devices that sense by one time operation or failure.

18.A.3. Radomes designed to withstand a combined thermal shock greater than 4.184 x 10° J/m? accompanied by a
peak over pressure of greater than 50 kPa, usable in protecting rocket systems and unmanned aerial vehicles
against nuclear effects (e.g. Electromagnetic Pulse (EMP), X-rays, combined blast and thermal effects), and usable
for the systems specified in 1.A.

18.B.  TEST AND PRODUCTION EQUIPMENT
None.

18.C.  MATERIALS
None.

18.D. SOFTWARE
None.

18.E.  TECHNOLOGY

» o«

18.E.1. “Technology”, in accordance with the General Technology Note, for the “development”, “production” or “use” of
equipment specified in 18.A.
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CATEGORY II; ITEM 19

ITEM 19 OTHER COMPLETE DELIVERY SYSTEMS

19.A.  EQUIPMENT, ASSEMBLIES AND COMPONENTS

19.A.1. Complete rocket systems (including ballistic missile systems, space launch vehicles, and sounding rockets), not
specified in 1.A.1., capable of a “range” equal to or greater than 300 km.

19.A.2. Complete unmanned aerial vehicle systems (including cruise missile systems, target drones and reconnaissance
drones), not specified in 1.A.2., capable of a “range” equal to or greater than 300 km.

19.A.3. Complete unmanned aerial vehicle systems, not specified in 1.A.2. or 19.A.2., having all of the following:
a. Having any of the following:
1. An autonomous flight control and navigation capability; or
2. Capability of controlled flight out of the direct vision range involving a human operator; and
b. Having any of the following:
1. Incorporating an aerosol dispensing system/mechanism with a capacity greater than 20 litres; or

2. Designed or modified to incorporate an aerosol dispensing system/mechanism with a capacity greater
than 20 litres.

Note:
Item 19.A.3. does not control model aircraft, specially designed for recreational or competition purposes.

Technical Notes:

1. An aerosol consists of particulate or liquids other than fuel components, by-products or additives, as part of the
“payload” to be dispersed in the atmosphere. Examples of aerosols include pesticides for crop dusting and dry chemicals
for cloud seeding.

2. An aerosol dispensing system/mechanism contains all those devices (mechanical, electrical, hydraulic, etc.), which are
necessary for storage and dispersion of an aerosol into the atmosphere. This includes the possibility of aerosol injection
into the combustion exhaust vapour and into the propeller slip stream.

19.B.  TEST AND PRODUCTION EQUIPMENT

19.B.1. “Production facilities” specially designed for the systems specified in 19.A.1 or 19.A.2.

19.C.  MATERIALS

None.

19.D. SOFTWARE

19.D.1. “Software” which coordinates the function of more than one subsystem, specially designed or modified for “use”
in the systems specified in 19.A.1. or 19.A.2.

19.E.  TECHNOLOGY

19.E.1. “Technology”, in accordance with the General Technology Note, for the “development”, “production” or “use” of
equipment specified in 19.A. 1. or 19.A.2.
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CATEGORY II; ITEM 20

ITEM 20 OTHER COMPLETE SUBSYSTEMS

20.A. EQUIPMENT, ASSEMBLIES AND COMPONENTS
20.A.1. Complete subsystems as follows:
a. Individual rocket stages, not specified in 2.A.1., usable in systems specified in 19.A,;
b. Rocket propulsion subsystems, not specified in 2.A.1., usable in the systems specified in 19.A.1., as follows:

1. Solid propellant rocket motors or hybrid rocket motors having a total impulse capacity equal to or
greater than 8.41 x 10° Ns, but less than 1.1 x 10° Ns;

2. Liquid propellant rocket engines integrated, or designed or modified to be integrated, into a liquid
propellant propulsion system which has a total impulse capacity equal to or greater than 8.41 x 105 Ns,
but less than 1.1 x 106 Ns;

20.B.  TEST AND PRODUCTION EQUIPMENT
20.B.1. “Production facilities” specially designed for the subsystems specified in 20.A.

20.B.2. “Production equipment” specially designed for the subsystems specified in 20.A.

20.C. MATERIALS

None.

20.D. SOFTWARE
20.D.1. “Software” specially designed or modified for the systems specified in 20.B.1.

20.D.2. “Software”, not specified in 2.D.2., specially designed or modified for the “use” of rocket motors or engines
specified in 20.A.1.b.

20.E.  TECHNOLOGY

20.E.1. “Technology”, in accordance with the General Technology Note, for the “development”, “production” or “use” of
equipment or “software” specified in 20.A., 20.B. or 20.D.
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UNITS, CONSTANTS, ACRONYMS AND ABBREVIATIONS
UNITS, CONSTANTS, ACRONYMS AND ABBREVIATIONS USED IN THIS ANNEX
ABEC Annular Bearing Engineers Committee
ABMA  American Bearing Manufactures Association
ANSI American National Standards Institute
Angstrom 1 x 10-10 metre
ASTM  American Society for Testing and Materials
bar unit of pressure
°C degree Celsius
cc cubic centimetre
CAS Chemical Abstracts Service
CEP Circle of Equal Probability
dB decibel
g gram; also, acceleration due to gravity
GHz gigahertz
GNSS Global Navigation Satellite System e.g. “Galileo”
“GLONASS” — Global'naya Navigatsionnaya Sputnikovaya Sistema
“GPS” — Global Positioning System
h hour
Hz hertz
HTPB Hydroxy-Terminated Polybutadiene
ICAO International Civil Aviation Organisation
IEEE Institute of Electrical and Electronic Engineers
IR Infrared
1SO International Organization for Standardization
] joule
JIS Japanese Industrial Standard
K Kelvin
kg kilogram
kHz kilohertz
km kilometre
kN kilonewton
kPa kilopascal
kw kilowatt
m metre
MeV million electron volt or mega electron volt
MHz megahertz

151 oa 359



Cnyx6eH BecHuK Ha PM, 6p. 91 oa 11.05.2016 roavHa

L 274/152 Official Journal of the European Union 18.10.2015
milligall 10~ m/s? (also called mGal, mgal or milligalileo)
mm millimetre
mm Hg  mm of mercury
MPa megapascal
mrad milliradian
ms millisecond
pm micrometre
N newton
Pa pascal
ppm parts per million
rads (Si)  radiation absorbed dose
RF radio frequency
rms root mean square
rpm revolutions per minute
RV Re-entry Vehicles
s second
Tg glass transition temperature
Tyler Tyler mesh size, or Tyler standard sieve series
UAV Unmanned Aerial Vehicle
uv Ultra violet
18.10.2015 Official Journal of the European Union L 274[153
TABLE OF CONVERSIONS
TABLE OF CONVERSIONS USED IN THIS ANNEX
Unit Unit Conversion
{from) (to)
bar pascal (Pa) 1 bar = 100 kPa
g (gravity) m/s? 1g=9.806 65 m/s?
mrad (millirad) degrees (angle) 1 mrad = 0.0573°
rads ergs/gram of Si 1 rad (Si) = 100 ergs/gram of silicon
(= 0.01 gray [Gy])
Tyler 250 mesh mm for a Tyler 250 mesh, mesh opening 0.063 mm
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ADDENDUM — STATEMENT OF UNDERSTANDING

STATEMENT OF UNDERSTANDING

Members agree that, in those cases where the term “national equivalents” are specifically allowed as alternatives to
specified International Standards, the technical methods and parameters embodied in the national equivalent would
ensure that the requirements of the standard set by the specified International Standards are met.’.
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ANNEX II
‘ANNEX VIIA

Software referred to in Article 10d

1. Enterprise Resource Planning software, designed specifically for use in nuclear and military industries

Explanatory note: Enterprise Resource Planning software is software used for financial accounting, management

accounting, human resources, manufacturing, supply chain management, project management,
customer relationship management, data services, or access control.

ANNEX VIIB

Graphite and raw, fabricated semi-finished metals referred to in Article 15a

HS Codes and descriptions

1. Raw or semi-fabricated graphite

2504

3801

Natural graphite

Artificial graphite; colloidal or semi-colloidal graphite; preparations based on graphite or other
carbon in the form of pastes, blocks, plates or other semi-manufactures

2. Corrosion-resistant high-grade steel (Chromium-content > 12 %) in form of sheet, plate, tube or bar

ex 7208

ex 7209

ex 7210

ex 7211

ex 7212

ex 7213

ex 7214

ex 7215

ex 7219

ex 7220

ex 7221

ex 7222

ex 7225

Flat-rolled products of iron or non-alloy steel, of a width of 600 mm or morehot-rolled, not
clad, plated or coated

Flat-rolled products of iron or non-alloy steel, of a width of 600 mm or more, cold-rolled (cold-
reduced), not clad, plated or coated

Flat-rolled products of iron or non-alloy steel, of a width of 600 mm or more, clad, plated or
coated

Flat-rolled products of iron or non-alloy steel, of a width of less than 600 mm, not clad, plated
or coated

Flat-rolled products of iron or non-alloy steel, of a width of less than 600 mm, clad, plated or
coated

Bars and rods, hot-rolled, in irregularly wound coils, of iron or non-alloy steel

Other bars and rods of iron or non-alloy steel, not further worked than forged, hot-rolled, hot-
drawn or hot-extruded, but including those twisted after rolling

Other bars and rods of iron or non-alloy steel

Flat-rolled products of stainless steel, of a width of 600 mm or more

Flat-rolled products of stainless steel, of a width of less than 600 mm

Bars and rods, hot-rolled, in irregularly wound coils, of stainless steel

Other bars and rods of stainless steel; angles, shapes and sections of stainless steel

Flat-rolled products of other alloy steel, of a width of 600 mm or more
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ex 7226 Flat-rolled products of other alloy steel, of a width of less than 600 mm
ex 7227 Bars and rods, hot-rolled, in irregularly wound coils, of other alloy steel
ex 7228 Other bars and rods of other alloy steel; angles, shapes and sections, of other alloy steel; hollow

drill bars and rods, of alloy or non-alloy steel
ex 7304 Tubes, pipes and hollow profiles, seamless, of iron (other than cast iron) or steel

ex 7305 Other tubes and pipes (for example, welded, riveted or similarly closed), having circular cross-sec-
tions, the external diameter of which exceeds 406,4 mm, of iron or steel

ex 7306 Other tubes, pipes and hollow profiles (for example, open seam or welded, riveted or similarly
closed), of iron or steel

ex 7307 Tube or pipe fittings (for example, couplings, elbows, sleeves), of iron or steel

3. Aluminium and alloys in form of sheet, plate, tube or bar

ex 7604 Aluminium bars, rods and profiles
ex 7604 10 10 — Of aluminium, not alloyed
—— Bars and rods
ex 7604 29 10 - Of aluminium alloys
—— Hollow profiles
——— Bars and rods
7606 Aluminium plates, sheets and strip, of a thickness exceeding 0,2 mm

7607 Aluminium foil (whether or not printed or backed with paper, paperboard, plastics or similar
backing materials) of a thickness (excluding any backing) not exceeding 0,2 mm

7608 Aluminium tubes and pipes
7609 Aluminium tube or pipe fittings (for example, couplings, elbows, sleeves)
4. Titanium and alloys in form of sheet, plate, tube or bar
ex 8108 90 Titanium and articles thereof, including waste and scrap
— Other
5. Nickel and alloys in form of sheet, plate, tube or bar

ex 7505 Nickel bars, rods, profiles and wire

ex 750511 Bar and Rods

ex 7505 12
7506 Nickel plates, sheets, strip and foil

ex 7507 Nickel tubes, pipes and tube or pipe fittings (for example, couplings, elbows, sleeves)
7507 11 — Tubes and pipes

—— Of nickel, not alloyed
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7507 12 — Tubes and pipes

—— Of nickel alloys

7507 20 — Tube or pipe fittings

Explanatory note: the metal alloys in points 2, 3, 4 and 5 are those containing a higher percentage by weight of the
stated metal than of any other element.’.
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ANNEX I
‘ANNEX X

Websites for information on the competent authorities and address for notification to the
European Commission

BELGIUM

http://www.diplomatie.be/eusanctions

BULGARIA
http:/fwww.mfa.bgfen/pages/135/index.html

CZECH REPUBLIC

http:/fwww.mfcr.cz/mezinarodnisankce

DENMARK
http:/fum.dk/da/politik-og-diplomatifretsorden/sanktioner/

GERMANY
http:/fwww.bmwi.de/DE/Themen/Aussenwirtschaft/aussenwirtschaftsrecht,did=404888 html

ESTONIA
http:/[www.vm.eefest/kat_622/

IRELAND
http:/fwww.dfa.ie/homefindex.aspx?id=28519

GREECE

http:/ fwww.mfa.gr/enforeign-policy/global-issues/international-sanctions.html

SPAIN

http:/[www.exteriores.gob.es/Portal es/PoliticaExteriorCooperacion/GlobalizacionOportunidadesRiesgos/Documents/
ORGANISMOS%20COMPETENTES%20SANCIONES%20INTERNACIONALES. pdf

FRANCE

http:/fwww.diplomatie.gouv.frfautorites-sanctions|

CROATIA

http:/[www.mvep.hr/sankcije

ITALY
http:/ [www.esteri.itf MAE/IT[Politica_Europea/Deroghe.htm

CYPRUS

http:/fwww.mfa.gov.cy/sanctions

LATVIA
http:/fwww.mfa.gov.lv/en/security/4539

LITHUANIA

http:/ [www.urm.It/sanctions

LUXEMBOURG

http:/[www.mae.lu/sanctions
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HUNGARY

http://2010-2014.kormany.hu/download/b[/3b/7 0000/ENSZBT-ET-szankcios-tajekoztato.pdf

MALTA

https:/[www.gov.mt/en/Government/Government%200f%20Malta/Ministries%20and%20Entities/Officially% 20 Appointed
%20Bodies Pages/Boards/Sanctions-Monitoring-Board-.aspx

NETHERLANDS

http:/[www.rijksoverheid.nl/onderwerpen/internationale-sancties

AUSTRIA
http:/[www.bmeia.gv.at/view.php 3?f_id=12750&LNG=en&version=
POLAND

http:/fwww.msz.gov.pl

PORTUGAL
http:/fwww.portugal.gov.pt/pt/os-ministerios/ministerio-dos-negocios-estrangeiros/quero-saber-mais/sobre-o-ministerio/
medidas-restritivas/medidas-restritivas.aspx

ROMANIA

http://www.mae.ro/node/1548

SLOVENIA

http:/[www.mzz.gov.si[sijomejevalni_ukrepi

SLOVAKIA

http:/fwww.mzv.sk/sk/europske_zalezitostijeuropske_politiky-sankcie_eu

FINLAND

http://formin.finland.fijkvyhteistyo/pakotteet

SWEDEN

http:/fwww.ud.se[sanktioner

UNITED KINGDOM

https:/[www.gov.uk[sanctions-embargoes-and-restrictions

Address for notifications to the European Commission:
European Commission

Service for Foreign Policy Instruments (FPI)

EEAS 02/309

B-1049 Brussels

Belgium

E-mail: relex-sanctions@ec.curopa.eu’.
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ANNEX IV
‘ANNEX XIII

List of persons, entities and bodies referred to in Article 23a(1)

A. Natural persons

B. Entities and bodies

ANNEX XIV

List of persons, entities and bodies referred to in Article 23a(2)

A. Natural persons

B. Entities and bodies’.
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PEI'YJIATUBA (EY) 6p. 2015/1861 HA COBETOT
ox 18 oxktomepu 2015 roguna

3a u3MeHyBame Ha Peryaatusa (EY) 6p. 267/2012 3a pecCTpUKTHBHH MepPKH
nporus Upan

COBETOT HA EBPOIICKATA YHUIJA,

nMajku ro npensun Jorosopot 3a GpyHKIMOHUpame Ha EBporickara yHHUja, a 0codeHo
yjeH 215 on uctuor,

nmajku ja npensun Omyka 2010/413/3HBIT na Coserot ox 26 jynu 2010 roguHa 3a
PeCTPUKTHBHH MepKH npoTuB MpaH u 3a yKHHyBame Ha 3aeIHHYKHOT CTaB
2007/140/3HBIT',

MMajKH TO MPeIBUA 3aAHUYKIOT MPEIJIor Ha BICOKMOT mpeTcTaBHUK Ha YHHjaTa 3a
HagsopewrHy padotu u 6e3benHOCHA moauTHKa 1 EBpornckara komucyja,

CO Oorjien Ha Toa MTO:!

(1) Perymarusa ma Coseror (EY) 6p. 267/2012% ru cmposenyBa MepKuTe
npensunenu Bo Omyka 2010/413/3HBIL

(2) Ha 18 oxromepu 2015 ronuna, Coserot ja norece Onnyka (3HBIT) 2015/18633
co koja ce u3meHysa Oanyka 2010/413/3HBII, 00e30enyBajku oapeaeHn MEepKH
BO cornacHoCT co Pesonyiuja Ha CoseroT 3a Gesbemnoct Ha OOennHeTHTe
Hatmu (YHCLIP) 2231 (2015) co onmoOpyBame Ha 3aeqHUYKHOT ceoridareH
akuucku tad ox 14 jymu 2015 roguna (3CAII) 3a MpaHCKOTO HYKJIEAPHO
mpamamke MU 00e30enyBajku aKTHBHOCTH KOM Tpeba 1a ce mpe3eMar BO
cornacHoct co 3CAIL

(3) VYHCHP 2231 (2015) yrBpmysa neka o BepuduKkanmjata OX CTpaHa Ha
MeryHaponHa areHumja 3a aromcka enepruja (MAEA) 3a croposenyBame Ha
00BpckuTe Ha MpaH BO OQHOC HA HyKJI€aPHUTE Mpallarba KaKO IITO € HABEAEHO
B0 3CAIL, ke ce ykunat onpendure on YHCLIP 1696 (20006), 1737 (2006), 1747
(2007), 1803 (2008), 1835 (2008), 1929 (2010) u 2224 (2015).

(4) YHCLP 2231 (2015) nonatamy onpeayBa neka 3emjute Tpeba ga Oupmar Bo
COIJIACHOCT CO peJieBaHTHUTe onpendu comprkanu Bo Anexc b on YHCIIP 2231
(2015) co uen mpoMoOBHpame Ha TPAHCIAPEHTHOCTA U CO3aBame Ha aTMochepa
MOrO/IHA 32 LIEJIOCHO cripoBenyBame Ha 3CATL

(5) Bo cornacHoct co 3CAII, Oanyka (3HBIT) 2015/1863 npensuaysa IpecTaHOK
HA CHTE eKOHOMCKH U (PMHAHCHCKH PECTPUKTHBHHE MEPKH Ha Y HHjaTa IIOBP3aHU
CO HyKIJICapHHTE Ipallaka HCTOBPEMEHO CO CIPOBENYBAHETO, MOTBPICHO O
HAEA, on ctpana Ha MpaH Ha TOrOBOPEHHUTE MEPKHU TIOBP3aHU CO HYKJICAPHHUTE
npawamwa. IloHatamy, Omnyka (3HBII) 2015/1863 BoBemyBa pekuMm Ha
onoOpyBame 3a pasriiedyBame W OMIyUyBame 3a mpeHocute Bo Mpan, mmu

" C1. Becrmx op. L 195, 27.7.2010 rox., cTp. 39.
PerynaruBa Ha Coeror (EY) 6p. 267/2012 o 23 mapt 2012 rojuHa 3a PECTPUKTUBHUA MEPKH IIpoTuB VpaH u 3a
ykuHyBame Ha Perynatusa (EY) 6p. 961/2010 (Cn. Becuuk 6p. L 88, 24.3.2012 rojuHa, c1p.1).
Omryka wa Coseror (3HBII) 6p. 2015/1863 ox 18 oktomBpm 2015 romma 3a m3MeHa Ha Ojiyka
2010/413/3HBIL Bo ofiHOC Ha PECTPUKTHBHUTE MepKH IpoTuB Mpau (Bumu crpamviia 174 of oBoj ciayxkOeH
BECHUK).
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(©)

9

®

©

aKTUBHOCTHTE CO MpaH MOBP3aHu CO HYKJIEAPHH Mpaliama KO He ce orndareHu
co YHCIIP 2231 (2015) Bo uenocHa ycornaceroct co 3CATIL

OOBpckaTa f[a ce YKMHAT CUTE PECTPUKTHBHM MEpKHM Ha YHHjaTa KOHM ce
OIHECYBaaT Ha HyKJIeapHMTe mpauama Bo corynacHoct co 3CAIl e Bo
CIPOTHBHOCT CO MEXAHH3MOT 3a peluaBarbe Ha crioposute yrepaeH 8o 3CAIT u
3a TOBTOPHO BOBEAYBamE BO YHMjaTa Ha PECTPHKTUBHH MEPKH BO CIy4aj Ha
3HAUUTEJIHO HEUCIIOJHyBambe Of cTpaHa Ha Hpan Ha cBouTe OOBPCKH BO
pamkute Ha 3CAIL

Bo ciy4aj Ha HOBTOPHO BOBEAyBam€ HAa PECTPHKTHBHH MEPKH Ha YHHMjaTa,
COOJIBETHA 3aIUTHTA 32 U3BPINYBAmbE HA JOTOBOPUTE CKJIYYEHU BO COTJIACHOCT
co 3CAII Bo mepuomoT KOra YKHHYBAHETO HA CAHKIMUTE OMIIO BO CHIA Ke ce
obe30eny BO COMNIACHOCT CO NPETXORHHTE oxpendu kora caHkuuute Oea
MIPBUYHO BOBEIECHU.

MokTa 3a m3meHyBamwe Ha crucounte Bo Anekcure VIIL IX, XII u XIV ox
Perynatusa (EVY) 6p. 267/2012 tpeba na ce npumenysa on ctpaHa Ha CoBerorT,
€O orJien Ha roceOHaTa 3aKaHa 3a MErYHAPOAHHOT MUp U 0e30€XHOCT o CTpaHa
Ha MpaHCKaTa HyKJeapHa nporpama, u 3a o0e3denyBame Ha KOH3UCTEHTHOCT CO
mpouecor 3a u3MeHyBame Ha Awnekcure I, I, III u IV ox Omnyka
2010/413/3HBIL

PerynatopHOTO I€jCTByBame Ha HHBO Ha YHHjaTa € IOTPeOHO CO Lienm na ce
CIIpOBeIaT MEePKUTE, 0COOEHO CO LieN Aa ce 0de30enn HUBHA LIeNOCHA NPUMEHa
O]l CTpaHa Ha EKOHOMCKHUTE OTIePAaTOPH BO CUTE 3€MjH-UJICHKU.

(10) 3aroa, Perynarusa (EY) 6p. 267/2012 Tpeba COOABETHO Aa CE U3MEHH.

JA TOHECE OBAA PETYJIATHBA:

Ynen 1

Perynarusa (EY) 0p. 267/2012 ce u3MeHyBa Kako IITO CIeAyBa:

M

@
G)

Bo unen 1(m), ce Opuite u ce nonasa CleaHATA TOUKA:

»(P) ,3aeqHWuYKa KOMHCHja“ € 3aeqHHYKAa KOMKCHja COCTaBeHa Of
npercraBauuud  on HWpan u Kuna, ®panumja, [epmanuja, Pycka
@eneparmja, Obemunero KpanctBo um Coenunerute JpKaBH Kako H
BucoknOT mpeTcTaBHHMK Ha YHHjaTa 32 HAABOPEWIHH paboTH U
Oesbequocna momuruka (,,Bucok mpercraBHuk“), koja ke Ouge
(dopmupaHa 3a cnefeme Ha CIIPOBEAYBABETO Ha 3aeTHUUKHOT ceondaTeH
akuucky mial of 14 jynu 2015 ronguna (,,3CAIT*) u koja ke ru U3BpIIyBa
¢yukiuure npexsugeHu o 3CAIL Bo cormacHocT co Touka ix ox 3CAII
IIpeamOyna u onurtu ofpendu’ u Anekc IV og 3CAIL“.

Unenosute 2, 3 u 4 ce Opuwiart.

Ce BMETHYBAar CJICIHUBE YJICHOBH:

., Ynen 2a

1.

IIperxonHo ogo0peHue moTpeOHO e:
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(a) 3a mUpeKTHa WM MHAWPEKTHa mpojaxOa, HabaBka, TpaHchep WM M3BO3 Ha
IIPOU3BOAN U TEXHOJIOTWja HaBemeHu BO AHekc I, Oe3 pasimmka manu ce co
HOTeKJIO Of YHHjaTa, Ha CUTE HUPAHCKM JIHL@A, CyOjeKTH MM Teja WM 3a
yrnotpeba Bo Upan;

(6) 3a OUPEKTHO WM WHAMPEKTHO NaBAalbe HA TEXHUYKA ITOMOLI MU OpPOKEepCKH
YCIYTH BO OHOC Ha TMPOM3BOAM M TEXHOJIOTHja HaBeleHH BO AHekc | wmu BO
BpCKa co 00e30enyBarme, IPOU3BOACTBO, OPXKyBambe U ynorpeda Ha IPOU3BOAU
W TEXHOJIOTHja HaBeleHW BO AHeEKC I, Ha cuTe MpaHCKH IHLa, CyOjeKTH WU
Tena, wiu 3a ynorpeda so Hpaw;

(B) 3a [MPEKTHO WM HWHOUPEKTHO oOe30enyBawe Ha (QUHAHCHpaWmE HWIH
q)HHaHCI/ICKa oMo TMOBpP3aHa CO MPOU3BOAU U TeXHOJ'[Ol"Hja HaBEACHU BO
AHekc I, BKIyuyBajku OCOOSHO IPAHTOBH, 3a€MU U OCHIYPYBame Ha M3BO3HU
KpPEIUTH, 32 CEKaKOB BUJI Ha MponaxOa, Ha0aBka, TpaHchep UK U3BO3 HA TAKBH
MpeAMETH, WM 3a koja Omyo oxpenda Ha MOBp3aHa TEXHUYKA MOMOLI WK
OpokepckH yCIyrd, Ha CHTE€ HPAHCKH JUNA, CyOjeKTH WM Tela, WIH 3a
ynotpeba Bo Upan;

(r) mpen ckiy4yBame Ha KAKOB OMJIO JOTOBOP CO MPAHCKO JIMLE, CYDjeKT MK TEO,
nnu Koe Owio nuie wim cyOjeKT KOH [1€]CTBYBaaT BO HUBHO MME MU BO HHIBHA
HACOKa, BKJIy4dyBajku mpudakame Ha 3aeMM HIM KPEOUTH OA TAKBH JIHLIA,
cy0jeKkTH WK Teja, KoM Ke My OBO3MOJKAT Ha Toa Jinie, Cy0jeKT Wil TeNo 1a
Y4ECTBYBa HJIM [ja IO 3TOJIEMH CBOETO YYECTBO, CAMOCTOJHO MM KaKO e Of
32eJHUYKO BJIOXKYBambE WIH APYrO MapTHEPCTBO, BO KOMEPILINjaTHH aKTUBHOCTH
KOH LITO IO BKJIY4yBaaT CIETHOBO!

(i)  ekcTpakiHja Ha YpaHUYM,

(i) nmpousBoxcTBO Wi ynorpeba Ha HyKJI€apHH MaTepHjai, Kako IUTO €
HasezieHo BO Jlen 1 on cimcokoT Ha ['pymnara Ha HykjieapHH 100aByBayH.

Toa BKJIY4YYBa daBatb€ Ha 3a€MU WU KPEOAUTH Ha THUE JIMLA, Cy6J C€KTHU WJIH TCJIa,

(1) 3a kymyBame, yBO3 WIM TPAHCHOPT on MpaH Ha MpOHM3BOMM M TEXHOJOTHja
HaBezieHH BO AHekc I, 6e3 pasiuka nanu e co motekyio ox Mpas.

2. Bo Anekc I ce Haora CHHCOK Ha MpeIMETH, BKJIy4yBajKu POU3BOAH,
TeXHoNIoruja U codTBep, COOPIKAHM BO CIHCOKOT Ha Ipymara Ha HyKJeapHH
nobaByBaym.

3. 3acernarara 3eMja-d4JieHKa TO TIOMHECYBa TMPENJIOKEHOTO ONOOpEHHe MMox
toukute ox (a) no (r) no Coseror 3a Oe3bennoct Ha OH 3a onoOpyBame, 3a cekoj
cny4aj moceOHO, U He wM3haBa CBOe OnoOpeHHe nozeka omoOpeHuero He Oune
TIPUMEHO.

4. 3acernarara 3eMja-uIeHKa, HCTO TaKa, TM MOJHECYBA MPELIOKEHUTE 0g00peHHja
3a aKTUBHOCTUTE HaBeneHH noj Todkute on (a) mo (r) ox craB 1 mo Coseror 3a
6e36ennoct Ha OH 3a omoOpyBame, 3a CeKoj Ciydaj moceOHO, aKO aKTUBHOCTHTE Ce
MOBP3aHH CO KakBW OWJIO TPOM3BOAM M TEXHOJOTHja KOM INTO, BP3 OCHOBa Ha
OIUTyKaTa Ofl CTpaHa Ha Taa 3eMja-ujieHKa, MOKe Ja MPUIOHECAT KOH aKTHBHOCTHTE
[OBp3aHu €O TpepaboTka uiau 300raTyBare WM CO Tellka BOAa KOU He Ce BO
cornacHoct co 3CAIL 3emjata-uneHka He W3maBa OfOOpeHHe aomaeKa OJ00pEeHHUETO
He Ouze mpUMeHO.
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5. 3acerHaTHOT Ha/UIeXEH OpraH He u3IaBa onobpeHue mox To4ka () ox cras 1 cé
nozneka He Ouae ono0peHo oA cTpaHa Ha 3aeIHUUYKATa KOMUCH]A.

6. 3acerHararta 3emja-ujeHKa I'M M3BECTyBa IPyruTe 3eMju-uwieHku, Komucujata u
Bucokuor npercraBHuk 3a omoOpeHujata nageHu ox crasosure (1) u (5), uau xou
6uno ombuBawa on crpaHa Ha Coseror 3a Oe3bennoct Ha OH 3a ma ro omoOpu
0100pEeHHeTo BO COTMIACHOCT CO cTaBOBHTE (3) itH (4).

Ynen 26

1. Unen 2a(3) u (4) He ce mpUMeHyBa BO OJHOC Ha IPEIJIOKEHUTE OOOOpeHuja 3a
HabaBka, npopax0Oa uiu TpaHchep a0 Mpan Ha onpema HaBeneHa mox ctas 2(B)(1) on
Amnexc b on YHCIIP 2231 (2915) 3a peakTopu Ha jiecHa BOJA.

2. 3acerHarata 3eMja-uJeHKa I'M M3BECTyBa IPyruTe 3eMju-wieHku, Komucujata u
BHCOKHOT MPETCTABHUK, BO POK O YETHPH HeIenH, 3a 0400peHHjaTa H3OaqeHn Bp3
OCHOBA Ha OBOj YJIEH.

Ynen 26

1. HannexHuTe OpraHu KOM HM3/aBaar ofo0peHHja BO COrNIacHOCT co uieH 2a(1)(a)
U ujieH 26 Tpeba ma ro obe30enaT ciaeqHOBO:

(a) nma ce ucnonHern Oapamara, KakO IUTO € COOJBETHO, OJ YIATCTBaTa KaKO
LITO € YTBPAEHO BO CIUCOKOT Ha ['pymnara Ha HyKJeapHH 100aByBayH,

(6) ma ce crexnaru om Upan mpaBara 3a MpoBEpKa HA KPAjHOTO KOPUCTEHE U
JIOKaI[fjaTa Ha KPajHOTO KOPHCTEHE Ha KOj OMJIO MCIOpavyaH MpeaMer H 1a
Moxe e(eKTUBHO Jla Ce OCTBapar;

(B) msBectyBame on Coetor 3a 6e3benHoct Ha OH BO pok ox ;mecer neHa of
IEeHOT Ha HaOaBka, mponaxda wiu Tpanchep; u

(r) BO ciydaj HA MCTOpPAvYaHU MPEIMETU U TEXHOJIOTHja HaBEeIEHH BO AHEKC I,
n3BectyBame on MAEA Bo pok on necer neHa o AEHOT Ha HabaBKa,
nponax0Oa munu Tpanchep.

2. 3a u3BO30T 3a KOj ce Oapa omoOpenume Bp3 ocHoBa Ha wieH 2a(l)(a), TakBo
onoOpyBame ce M3aaBa O CTPaHA Ha HA/UICKHHUTE OPTaHHM HA 3eMjHUTe-IEHKU Kajie
M3BO3HUKOT € perucrpupad. OnoOpeHneTo Baxu Ha TEPUTOpHjaTa Ha YHHUjaTa.

3. U3Bo3HMIMTE MM I'M JOCTaBYBAaaT HA HAIJICKHHTE OPTaHH CUTE DPENeBaHTHHU
nHpopmarmy, kako mTo e HaBeneHo Bo wieH 14(1) on Perynarusa (E3) 6p. 428/2009
1 KaKo LITO € HaBEICHO Ol CTPaHa Ha CEKOj HAAJIeXKEH OpraH, KOUIITO ce OTpeOHH 32
HUBHOTO Oapame 3a OHOOpeHHe 32 U3B03.

Unen 2e

1. Unen 2a(3) u (4) He ce mpuUMeHyBa BO OJHOC Ha MPEIJIOKEHUTE OmOOpeHHja 3a
HabaBka, mpoxax0a, uian TpaHchep Ha MPEeAMETH, MaTEepHjai, OfpemMa, IPOU3BOAU U
TEXHOJIOTHja, Kako M o0e30enyBame Ha KakBa OWJIO MOBp3aHa TEXHUYKA [TOMOLI,
o0yka, (hMHAHCHUCKA MOMOLL, MHBECTHLHUH, MOCPEAyBambe WM APYTH YCIYyIH, Kaje
LITO HAJUIEXKHUTE OPraHH CMETaaT JieKa Ce IMPEKTHO MIOBP3aHU CO CIIEHOBO:

(a) mnorpebHa momuduKalMja Ha ABe Kackaau Ha noctpojkara Popmaoy (Fordow) 3a
MPOU3BOZICTBO Ha CTAOMIIHU H3OTOIIH,

(6) w3BO3 Ha WpaHCKU 300raTeH ypaHHyM BO M3HOC morojieM oxa 300 Kumorpamu BO
3aMeHa 3a MPUPOAHUOT YPAHUYM; UJIH
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(B) MonepHM3alMja Ha PEAKTOPOT BO Apak Bp3 OCHOBA Ha AOTOBOPEHHOT HAIECEH
MPOEKT, a MOTOa 1 33 IOTOBOPEHUOT KOHEUEH MPOEKT Ha TAKBUOT PEAKTOP.

2. HananexxHHOT OpraH Koj M3/aBa 0J00peHHe BO COTJIACHOCT co cTtaB 1 Tpeba na ro
00e30emu CienHOBO:

(a) cuTe aKTHBHOCTH Jia Ce Mpe3eMeHH CTPoro Bo corstacHocT co 3CAIT,

(©) nma ce ucronHeTn OapamaTa, Kako ITO € COOABETHO, O YIIATCTBATA KaKO IITO €
YTBPJIEHO BO CITUCOKOT Ha I'pymara Ha HykjeapHH no0aByBayy,

(B) na ce creknaru ox Mpan mpasara 3a MpoOBepka Ha KPajHOTO KOPHCTEHE U
JIOKaIfjaTta Ha KPajHOTO KOPHCTEHE Ha KOj OMJIO MCIOopavaH NpenMeT U 1a
Mozke e(heKTHBHO Jja C€ OCTBapar.

3. 3acerHarara 3eMja-4JE€HKA ['U H3BECTYBA!

(a) Coseror 3a 6e30eqHocT Ha OH 1 3aemHIYKaTa KOMHCHja IECET €HA OJHAIPEN
34 TAKBUTC aKTUBHOCTH,

(6) HWAEA Bo pok o aecer neHa o HabaBkarta, rpopaxOara uin TpaHchepor, BO
cllydyaj Ha HCIOpPAa4aHU I[PEAMETH, MaTepHjalH, OmpeMa, IPOH3BONU H
TEXHOJIOTHja BKJIyYeHH BO CIIMCOKOT Ha ['pymara Ha HykjeapHH 100aByBayH.

4. 3acerHarara 3emja-4JeHKa I'l U3BECTyBa APYruTe 3eMju-wieHku, Komucujara u
BHCOKHOT MPETCTABHHK, BO POK O YETHPH HEMEINH, 3a Of00peHHjaTa H3IaaeH: Bp3
OCHOBA Ha OBOj HJIEH.

“4) Ce BMETHyBAaT CJICIHUBE YJICHOBH:
Ynen 3a
1. TIperxomHo opoOpeHue MOTPEOHO €, 3a CeKOj Cydaj MOeIHHEYHO:

(a) 3a IUpeKTHa WM MHIUPEKTHA mponaxda, HabaBka, TpaHCchep MM U3BO3 HA
MPOM3BOAN U TEXHOJIOTHja HaBeneHH BO AHekc I, 6e3 pasnmka mamu ce co
MOTEKJIO Of YHHjaTa, Ha CUTE MPAHCKU JINLA, CYOjeKTH MM TeNa WIH 32
ynotpeba Bo Hpaw;

(6) 3a IUPEKTHO MM MHAUPEKTHO JaBambe Ha TEXHUYKA TOMOII WIH OPOKEPCKH
yCJIyTH BO OOHOC Ha NPOM3BOAU H TEXHOJIOIHja HaBeneHH BO AHekc Il mn
BO Bpcka co oOe3bemyBarbe, MPOM3BOACTBO, OAPXKyBamwe U yrnorpeba Ha
npou3BoAK HaseneHHu BO AHekc II, Ha cure mpaHcku jnna, cyOjexkTn wm
TeJia, WK 3a yrorpeda Bo Upaw;

(B) 3a AMpPEKTHO WMJIM HHAUPEKTHO o0e30enyBame HA (DUHAHCHUpAE WIH
(prHAHCHCKA MOMOII TTOBP3aHa CO NMPOU3BOAU U TEXHOJOTHja HABEICHU BO
Amnekc II, BknyuyBajkum OCOOEHO TI'pAaHTOBH, 3a€MH M OCUTYPYBame Ha
U3BO3HU KPENUTH, 32 CEKAKOB BHUA Ha mponax0Oa, HabaBka, TpaHchep WiH
M3BO3 Ha TaKBU TMpEIMETH, WM 3a Koja Ouio oxpenda 3a MOBp3aHa
TEXHHYKA IOMOII MM OPOKEPCKH YCIyTH, HA CUTE NPAHCKU JIUIA, Cy0jeKTH
WJIH TeJla, WK 3a yrnotpeda Bo Mpaw;

(r) mpen ckiydyBamwe Ha KakoB OMJIO IOTOBOP CO MPAHCKO JHLE, CYOjeKT Win
TEJIO, WK KOe OWIIO JIHLE WK CYyDjeKT KOM /1ejCTBYBAaT BO HUBHO UME MITH
BO HUBHA HACOKa, BKJIYYyBajku mpudakame Ha 3aeMH HJIN KPEOUTH O
TaKBM JIMLQ, CyOjeKTH MM Tena, KOM K€ My OBO3MOXKAT HA TOA JIMLE,
cy0jeKT WM TeJo Oa y4YeCcTBYBa WJIM Ha IO 3TOJIEMH CBOETO YYECTBO,
CaMOCTOJHO HJM KakO J[el O 3aeQHHUYKO BIOXKYBABE WA APYrO
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MapTHEPCTBO, BO KOMEPLHjaJHU aKTUBHOCTH KOM INTO TH BKJIy4yBaar
TEXHOJIOrMUTE HaBeneHu Bo Anekc I1.;

(1) 3a KymyBame, YBO3 WJIM TPAHCIOPT oA MpaH Ha MPOMU3BOAM U TEXHOJIOTHja
HaBenieHu Bo Anekc II, 6e3 pasnuka nanu e co norexno ox Mpas.

2. Bo Anekc Il ce Haora cIicOk Ha MPOU3BOAM U TEXHOJIOTH]a, OCBEH OHUE KOU Ce
BiJIy4eHn Bo AHekc I 1 Anexc III kou Ou Moxerne 1a NPUAOHECAT KOH aKTUBHOCTUTE
MOBP3aHH CO NpepaboTka WM 300raTyBambe HIM CO TEIIKa BOAAa KOH HE C€ BO
cornacHocT co 3CATL

3. M3BosHMuUMTE I'M [OCTaByBaaT [0 HA[JEKHUTE OpPraHH CHUTE PEJIeBaHTHH
nHpopmarmy noTpedHU 3a HUBHO Oapame 3a onodpeHue.

4. HaanexHHuTe OpraHy He M37aBaaT ONOOPEHHja 3a TPAHCAKIINH HABENEHN BO CTaB
I, touku oxm (a) mo (m), ako THE HMaaT pa3yMHa OCHOBA Ja C€ YTBPAU IeKa
NpPEeIMETHHTE AKTUBHOCTH K€ MPHIOHECAT KOH aKTHBHOCTUTE MOBP3aHH CO
npepaboTKa Wik 300raTyBame I CO TEIIKa BOAA MM APYTH aKTHBHOCTH MOBP3aHH
CO HyKJICapHa eHepruja Kou He ce Bo cormacHoct co 3CAIL

5. HannexxHuTte opraHu pa3meHypaaT HH(OpMauuHu 3a Oapamara 3a 0A0OpeHHe
IPUMEHH BO COTIACHOCT CO OBOj “WiIEH. 3a Taa Ll ce ynorpedyBa CHCTEMOT Of WIeH
19(4) on Perynarusa (E3) 6p. 428/2009.

6. HanpnexxHuoT opraH KOj H3maBa OHOOpeHHE BO COrIacHoCT co craB 1(a)
rapaHTHpa 7eka IpaBaTa 3a MpOBEpKa Ha KpajHaTa ymoTpeba M JOKauMjaTa Ha
KpajHaTa ynotpeba Ha Koj OMJIO MCIiopayaH MpeaMeT ce cTekHatu o Mpan um mMoke
eeKTUBHO J1a ce OCTBapyBaar.

7. 3acerHartaTa 3emMja-ujieHKa M U3BECTyBa Apyrure 3emju-wuieHky, Komucujata u
BHCOKHOT MpeTCTaBHKK 3a CBOjaTa Hamepa Aa u3zaane ono0peHHe COracHO OBOj WICH
HAjIOLIHA JIECET JieHa TIpe OA00PEHHETO.

UYnen 36

1. 3a u3Bo30T 3a kO] ce Oapa omoOpeHHE BO COINACHOCT CO WICH 3a, TakBO
of00peHne M3aBaaT HA/UIC)KHUTE OPTaHH Ha 3eMjaTa-wICHKa Kaje € PernCTPHUpaH
M3BO3HUKOT U € BO COMVIACHOCT CO JETAJHUTE MpaBmia yTBpAeHU BO wieH 11 ox
Perynatusa (E3) Op. 428/2009. Ono6peHneTo Baxky Ha TEPUTOpPHjaTa Ha Y HHUjaTa.

2. Bo coripacHOCT cO yClIOBHTE HaBedeHH BO wieH 3a(4) u (5), HamIeKHHUTE
OpraHn MOXKE€ Ja Tro TOHUIITAT, CyCHCHAWpaaT, MHW3MEHAT WJINW OTIOBUKaAAT
0A00PEHHETO 32 M3BO3 KOE LITO TO H3AJE.

~

3. AKO Ha[UIe)KHHOT OpraH oAdue 1na ro u3naze ono0pEeHHeTO, MM TO MOHHUIITH,
CyCIIEHIMIPa, 3HAYUTENHO U3MEHH HIH OTIOBUKA ORNOOPEHMETO BO COIVIACHOCT CO
uneH 3a(4), 3acerHarata 3eMja-4ieHKa 3a TOa TM H3BECTYBa APYTHTE 3€MjH-UIECHKH,
Komucujata m BHCOKHOT NpeTCTaBHMK M MM HCIpaka COOABETHH HH(pOpMAINH,
IpUTOA IOYUTYBajKU TI'M OZpendUTe BO BPCKa CO JOBEPIMBOCTA HA TAKBHTE
unpopmaru ox Perynarusa va Cosetot (E3) 6p. 515/97 (*).

4. Tlpen HanJeKHHOT OPTaH HA 3eMjaTa-wICHKA Ja fajge ONOOpEHHe BO COrIaCHOCT
CO 4ieH 3a 3a TpaHCaKlMja Koja € BO CYIITHHA HICHTHYHA Ha TPAaHCAKIMjaTa Koja e
[peaMeT Ha C€ YIUTe BAKEUKO ONOMBame ma ce m3mane omoOpeHue on Apyra 3emja-
YeHKa WM JAPYrM 3eMjU-4JIeHKHM BO COTJIAaCHOCT cO wieH 3a(4), Toj mpBO ce
KOHCYJNITHPa CO 3€MjaTa-WwiIeHKa WM 3EeMjHTe-WIEHKH Kou oxduie na wu3jaanar
onobpenne. JIOKOJKy, IO THE KOHCYJITALMH, 3aCErHATATA 3eMja-4IeHKa OIydd Aa
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nsgange onoOpeHHe, Taa 3a Toa ja M3BECTyBa Apyrara 3emja-unenka, Komucujata u
Bucokuor npercraBHuK, 00e30enyBajku ru cUTe COOABETHU MH(OpManmu 3a 1a ce
00pasJioxku OmIyKara.

Ynen 36

1. UneHn 3a He ce mpUMEHYBa BO OAHOC Ha MpemIOKeHHTe onoOpeHHja 3a HabaBKa,
nponaxOa wim Tpanchep no MpaH Ha mpOU3BOAU U TEXHOJIOTHja HABEAEHH BO AHEKC
Il 3a peakTopu Ha JIeCHa BOAA.

2. HapanexHHOT OpraH Koj u3gaBa ofoOpeHHe BO COIJIACHOCT CO CTaB | rapaHTtHpa
Jeka mpaBarta 3a MPOBEpKa Ha KpajHaTa yrnorpeda u JIoKalijaTa Ha KpajHara ynorpeba
Ha kO] OMJIO HCIIOpavaH mpeaMer ce crekHatH of MpaH u moxe e(eKTHBHO na ce
OCTBapyBaar.

3. 3acerHarara 3emja-4JIE€HKa I'l M3BECTyBa APyruTe 3emju-uieHku, Komucujara u
BHCOKHOT MPETCTABHHK, BO POK Of YETHPH HENEINH, 32 OfoOpeHHjaTa U3afieHH Bp3
OCHOBA Ha OBOj HJIEH.

Unen 3e

1. Unen 3a He ce MPUMEHYBa BO ONHOC Ha MpPEIOXKEHUTE ONoOpeHHja 3a HabaBKa,
nponaxkOa, uiaM TpaHcdep Ha TpeaMETH, MaTepHjasid, ONpemMa, MNPOH3BOAM H
TEXHOJIOTHja, Kako U o0e30enyBame Ha KakBa OWJIO MOBp3aHa TEXHUYKA [TOMOLL,
o0yka, (hMHAHCHUCKA MMOMOLLI, MHBECTHLHH, IOCPEAyBambe WIM APYTH YCIYyIH, Kaje
LITO HAJUIEXKHUTE OPraHH I'M CMETAaT JIeKa Ce AUPEKTHO MOBP3aHH CO CIETHOBO!

(a) mnorpebHa momudpukanmja Ha ABE Kackaiu Ha moctpojkata Doproy 3a
TIPOU3BOJCTBO HA CTAOMITHU M30TOIIH;

(6) wu3BO3 Ha WpaHCkH 300raTeH YpaHUYM BO H3HOC morosieM ox 300 kumorpaMu
BO 3aM€Ha 3 IPUPOJHUOT YPAHUYM; UIH

(B) MomepHH3alMja Ha PEAKTOPOT BO Apak Bp3 OCHOBAa Ha JOTOBOPEHHOT
KOHLENTyaleH AM3ajH, a [0TOa U 3a JOTOBOPSHHOT KOHEYEH AU33jH HA
TaKBHOT PEaKTop.

2. HapnexXHHOT OpraH KOj H3JaBa ONOOpPEHHE BO COMJIACHOCT CO craB 1 ro
00e306emyBa CIeqHOBO!

(a) cuTe aKTHMBHOCTH [ia Ce Mpe3eMeHU CTPOro Bo corsacHoct co 3CATT,

(6) na ce creknaru ox Mpan mpasara 3a mpoBepKa Ha KPajHOTO KOPUCTEHE U
JIOKaLMjaTa Ha KPajHOTO KOPUCTEHe Ha KO OMJIO MCIIOpavaH MPeAMET U Oa
MOKe eDeKTHBHO Jia Ce OCTBapar.

3. 3acerHarata 3eMja-4JieHKa I'M W3BECTyBa APYIruTe 3eMju-uieHku, Komucujarta 3a
CBOjaTa Hamepa aa u3aaje onoOpeHHe COrNIaCHO OBOj YIEH Haj/0LHA JeCeT AeHa TIpen
onoOpeHueTo.

(*) Perynarua Ha Coseror (E3) Op. 515/97 ox 13 mapr 1997 rojuHa 3a 3aeMHa IOMOII IIOMery
a/IMUHUCTPATUBHUTE OPTaHU Ha 3eMjuTe-wIEHKH U copaboTkaTa moMery nuB 1 KoMucHjata 3a fa ce 06e30emn
MIpaBIIHA IIPUMEHA Ha 3aKOHOT 3a I[ApHHCKU M 3eMjoJIelicKy Ipamtama (CiI. BecHuk 6p. L 82, 22.3.1997 rox,

crp.1).”.
5) Ce BMETHYBAaT CJI€HUBE WICHOBU:

Ynen 4a
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1. 3abpanera e qUpeKTHAa MM MHIUPEKTHA npopaxba, cHabnyBame, TpaHchep Wiu
13BO3 HA IPOU3BOAU U TexHojoruja HaseneHH Bo AHekc III mmm koj Guno mpyr
[peaMeT 3a KOj 3eMjaTa-wieHKa yTBPAyBa Oeka MO)Ke [a MPHOOHECEe 3a pa3Boj Ha
CHCTEMOT 3a HyKJIeapHa HCIIOpaKa Ha OpYy’Kje, HE3aBHCHO Al € CO IMOTEKIO Of
VYHujaTa, HA CUTE MPAHCKH JIMLA, CYOjeKTH HIH TeJla, Wi 3a ynotpeda Bo MpaH.

2. Bo Amexc Il ce HaBeneHW mNpeaAMETUTE, BKIYYyBajKH TH INPOH3BOIUTE U
TEXHOJIOTHjaTa, COAPJKAHU BO CIHCOKOT HAa PexuMOT 3a KOHTpOJa HA PaKeTHATa
TEXHOJIOTH]a.

Ynen 46
Ce 3abpanysa:

(a) AOMPEKTHO WM WHAMPEKTHO [aBake TEXHHYKA MOMOII HJIH OpOKepCKH
VCIIyTH MOBP3aHK CO MPOM3BOAM M TEXHOJOTHja HaBeaeHu Bo Anekc 11 win
BO Bpcka co obe30emyBame, NMPOU3BOACTBO, OAPKyBame H ymorpeda Ha
npousBoau HaseneHH BO AHekc III, Ha cuTe mpaHcku nuna, cyOjexTn uian
Tena, unu 3a ynorpeda 8o Hpaw;

(6) 3a nupexTHO wNM HMHAUPEKTHO oOe3benyBame Ha (uUHAHCHpame WK
(uHAHCHCKA MOMOLI MOBP3aHA CO NPOM3BOAU U TEXHOJOrHja HABEAEHU BO
Anexc I, Bkny4dyBajku OCOOEHO TPAHTOBH, 3a€MH U OCHTYPYBame Ha
M3BO3HHM KPEIHUTH, 32 CEKAKOB BHUJ Ha mpojaxkba, HabaBka, TpaHcdep wiu
M3BO3 HA TAKBY MPEIMETH, HJIH 3a KOja Omio oxpenda MoBp3aHa cO TEXHAUKA
TIOMOLI WJIH OPOKEPCKH YCIYTH, HA CUTE MPAHCKH JINLA, CYOjeKTH M Tea,
i 3a yrorpeda Bo Upaw;

(B) ckiydyBame Ha KakOB OMJIO JOTOBOP CO HPAHCKO JIHUIE, CYOjeKT MU Telo,
m koe OWio juie unu cyOjeKT KoM AejCTBYBaaT BO HHUBHO HME IJIH BO
HHUBHA HACOKA, BKJIYJyBajku mprdakame Ha 3aeMH WM KPETUTH O TAaKBH
Jauna, cyOjeKTH MM Tesla, KOU K€ My OBO3MOXKAT Ha Toa JIHLE, CyOjeKT Wiu
TEeJIO [a Y4eCTBYBa MM [a IO 3rOJEMH CBOETO YYECTBO, CAMOCTOJHO IJIH
Kako JeN OX 3aeJHHYKO BJIOXKYBaWmEe WM JAPYro MapTHEPCTBO, BO
KOMEPLIH]jATHH aKTHBHOCTH KOUINTO I'M BKJIY4yBaaT TEXHOJOIMUTE HABEICHH
B0 Anekc IIL.

Ynen 46

3abpaHeTo € TUPEKTHO WIN UHANPEKTHO KYIIyBamke, YBO3 WK TpaHcnopT ox Mpan Ha
IpOU3BOAM M TexHojoruja HaseaeHu BO Anxexc III HesaBuCHO Of Toa manu
peNeBaHTHHTE TIPEMETH Ce CO TIoTekJIo o MpaH wmum He..

(6) UneH 5 ce 3aMeHyBa Kako LITO CIEAYBa:
L ien 5
Ce 3abpanysa:

(a) mMpeKkTHO WM MHAMPEKTHO oOe30emyBame Ha TEXHHYKA MOMOIL, OPOKEPCKU
YCJYTH U IPYTH YCIYTH MOBP3aHH CO TIPOU3BOINTE U TEXHOJOTH]aTa HABEACHU
BO 3aeAHUYKUOT BOEH CHHCOK Ha EBporickata yHuja (,,3a€QHUYKHOT BOEH
crcok™), U o0e3bemyBare, MPOM3BOACTBO, ONpPKyBamke M yrorpeda Ha
IpOU3BOAU U TeXHOHOFI{ja HaB€ACHU Ha TOj CIIMCOK, HA CUTEC UPAHCKH JIMLA,
cy0jexkTH Wi Tena, Wi 3a ynorpeda Bo UpaH;
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©)

(8)

9
®)

“Unen

OMPEKTHO WK HHAMPEKTHO 00e30enyBatme Ha GpUHAHCHPAbe MITH (PUHAHCHCKA
MOMOLI TNOBP3aHa CO TMPOM3BOAM M TEXHOJIOTHja HABECHH BO 3aeAHUYKHOT
BOEH CIHCOK, BKJIY4yBajku OCOOEHO TPAHTOBH, 3a€MHU U OCUTYPYBame Ha
W3BO3HHU KPEIWTH, 332 CEKaKoB BHJ Ha mpomaxOa, HaGaBka, Tpancdep wim
U3BO3 HA TaKBU NIPEAMETH, WX 32 Koja OmiIo oapenda MOBp3aHa CO TEXHUUKA
MOMOLI WJIH OpPOKEPCKH YCIYTH, HAa CUTe MPAHCKH JINLA, CyO0jeKTH WIH Tena,
unu 3a ynorpeba o Upas;

CKJIyuyBame Ha KaKOB OMJIO JOTOBOP 3a Y4eCTBO WIIH 3rOJEMyBame Ha
YUECTBOTO Ha KO€ OMJIO MPAaHCKO JHIle, CYOjeKT MM TEeNO AHTaKUPAHH BO
u3paboTkara Ha IPOU3BOAH HJIM TEXHOJOTHja HABENEHU BO 3aeIHUUKHUOT BOEH
CIIUCOK, CAMOCTOJHO WJIM KakKo HeN Of 3aeHHHYKO BJIOXKYBAame IIH IPYTH
MapTHEPCTBA. Toa BKJIyYyBa AaBaKkC HA 3a€MU WA KPEAWUTH HAa THUE JIMLA,
cy0jexTu wim Tesa. .

UseHosure 6, 7, 8,9, 10, 10a, 106, u 108 ce Opumar.
Unen 10r ce 3aMeHyBa Kako IITO CJIEAyBa:

102

1. TIperxoano ogoOpeHue moTpeOHO €:

@)

(®)

2. Ha
()

(©)

3a nponaxx0Oa, HabaBKa, TpaHcdep WK U3BO3 HA COPTBEP HABEIEH BO AHEKC
VIIA, Ha cuTe UpaHCKH Jinla, CyOjeKTH UK Tejla Wi 3a ynorpeda Bo MpaH;

3a [aBame HA TEXHHYKA IOMOLI Wi OPOKEPCKH YCIyrH BO ONHOC HA
codreepor HaBemeH Bo AHekc VIIA mmm Bo Bpcka co obesbemyBame,
MPOM3BO/CTBO, ONPXKYBamke M ymoTpeda HAa TAKBH MPOH3BOMAM, HA CHTE
MpaHCKH JHIa, CyOjeKTH 1K Tela, win 3a ynorpeda o Hpas;

3a 00e30enyBame Ha (PUHAHCHpame WM (UHAHCHUCKA MOMOLI TOBp3aHa CO
codreep HaBeneH BO AHekc VIIA, BiilyuyBajku OCOOCHO IPAHTOBH, 3a€MHU H
OCHI'YpPYBame Ha H3BO3HH KPETHTH, 32 CEKAKOB BHI Ha mponaxbda, HabaBka,
TpaHchep WM U3BO3 HAa TAaKBU MpEIMeTH, WIH 3a Koja Owio oxpenda
TOBP3aHA CO TEXHHYKA ITOMOII MK OPOKEPCKH YCIYTH, HA CHTE HPAHCKH
nuna, cy0jeKTH WITH Tena, Wik 3a yrnorpeba Bo Upan.

JUIEXKHUTE OPraHM He H31aBaaT 0400peHHe BO COIACHOCT CO OBO] YJIEH aKo:

THE HMMAaT pPa3yMHU OCHOBU Ja YTBpHAT Oeka mpoxmaxkOara, HabaBKkara,
TpaHchepoT MM H3BO30T Ha COPTBEPOT € HAMEHETO WM MOxke na Oune
HAMEHETO 32 yrnoTpeda BO BPCKa CO CIEAHOBO!

® AaKTHBHOCTH MOBpP3aHH CO NpepadoTka mnm 300raTyBame MM CO
TEIIKa BOAA WM J[APYTd AaKTUBHOCTH IIOBP3aHU CO HyKJI€apHA
eHepruja kou He ce Bo coriacHocT co 3CAIT,

(i)  upanHcka BOeHa mporpama wiu OaquCTHYKA PAKETHA IPOrpama; Hiu

(ili)  OUpeKTHa WiIM UHAMPEKTHA KOPUCT 34 UPAHCKATa PEBONYLIOHEPHA
rapia;

AOrOBOPUTE 3a MCIIOpaKa HAa TAaKBU MNPEAMETU WM IMOMOII HE BKIyWdyBaaT
COOABETHU rapaHLvU 3a Kpa] HUTE KOPUCHUIIU.

3. 3acerHarara 3eMja-4I€HKa M H3BECTyBa ApYyruTe 3emju-uwieHku u Komucujara 3a
cBOjaTa Hamepa [a u3zfage of0OpeHHe COrNacHO OBOj YJIeH HajIOLHA AeceT JeHa Mpen

moOuBa

e Ha 0100pEHHETO.
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4. AKo HaJUIeKHHOT Opras oxdue a ro u3aaae oqoOpPeHNeTo, WIIH aKO IO MOHHIITH,
CYCTIEH/INPA, 3HAYUTETHO N3MEHH WM OTIIOBHKA ONOOPEHNETO BO COTNIACHOCT CO OBO)
4JIeH, 3aCerHaTaTa 3eMja-uleHKa 3a TOoa T'M U3BECTyBa NPYIHTE 3€MjHU-UIeHKH,
Komucujata 1 BHCOKHOT MpeTCTaBHUK U UM UCIIpaka COOABETHH HHPOPMALIIH.

5. Tlpen HaQIEKHUOT OPraH Ha 3eMjaTa-wICHKA 1a Jafe ofoOpeHHe BO COrIaCHOCT
CO OBOj WIEH 32 TPAHCAKIIMja KOja € BO CYLITHHA MICHTHYHA Ha TPaHCAKIHjaTa Koja ¢
MpeaMeT Ha Ce yIITE Ba)KEUKH of0MBama 1a ce u3nane onoOpeHHe o apyra 3emja-
YJIeHKa WM JApyra 3eMja-4jieHKa, TO] MPBO Ce KOHCYJITHPa CO 3eMjaTa-uieHKa MU
3eMjUTe-WICHKH KOM oxdwie pa ce wusgafge onobpenume. JIokonmky, O THE
KOHCYJITALIMH, 3aCerHarara 3eMja-4wieHKa OIy4H 1a u3nane onoOpeHue, Taa 3a Toa ja
u3BeCTyBa Opyrara 3emja-wieHka, Kommcujata u BHCOKHOT —mpercTaBHUK,
00e30enyBajKu I CUTE COOABETHH MH(OPMALIMH 3a fia ce 00pas3oxkKu oykara. .

©) Unenosute 101, 101, 11, 12, 13, 14, 14a u 15 ce Opwuinar.
(10) Ynen 15a ce 3aMeHyBa KakKo LITO CJIeAyBa:

L, Unen 15a

1. TIperxomHo ogoOpeHue noTpedHo e:

(a) 3a mpomaxOa, HabaBka, TpaHchep WM H3BO3 Ha rpaduT U CYPOBH HIIH
nonyodpaborenu Meranu HaseneHu B0 AHekc VIIb, Ha cure upaHCKH LA,
cy0jexTu 1M Tesa 1M 3a ynorpebda so Mpan;

(0) 3a maBame HA TEXHMYKA [IOMOLI UIH OPOKEPCKH YCIYTH BO OQHOC Ha rpadur
U CypoBH WiH nonyobpaborenn merann HaBeneHH Bo AHekc VIIB win BO
Bpcka co obe3benyBame, MPOU3BOACTBO, ONPIXKYBAMBE U YHOTpeda HA TAKBU
[IPOU3BO/Y, Ha CHTE UPAHCKH JIMLA, CYOjeKTH WK TeNa, Win 3a ynorpeba Bo
Hpan;

(B) 3a obe3benyBame Ha PuHAHCHpare WK (PUHAHCHCKA IOMOLI IIOBP3aHa CO
rpaduT U CypoBH MM nonyoOpadoTeHn meranu HaseneHu Bo AHekc VIIB,
BKIIy4yBajKH OCOO€HO TIPAHTOBH, 33a€MU U OCUTYPYBamb€ HA U3BO3HU
KPEAUTH, 3a CEKaKoB BHI Ha mpopaxkda, HabaBka, TpaHc(hep MM M3BO3 Ha
TaKBHM MPEIMETH, WK 32 Koja Omio ofpenda MoBp3aHa CO TEXHUYKA MOMOII
ni OpOKePCKU YCIIyTH, Ha CHTEe HPAHCKH JIMLA, CyOjeKTH WM Tejla, WIH 33
ynotpeba Bo HMpas.

2. HapnexuHure OpraHy HE u3dgaBaat 0[[06]361{1/16 BO COIJIaCHOCT CO OBOj YJIEH aKoO:

(a) THe MMaaT pasyMHH OCHOBM Ja YTBpAAT Jeka mnpopaxkOara, HabaBkara,
TpaHchepoT MM U3BO30T Ha rpaduT U CYypOBU HIIH TONYyoOpabOTeHN MeTau
€ HaMeHeTO WJIH Moke na Ounme HaMeHeTo 3a yrmoTpeba BO BpCKa CO
CIICTHOBO!

® KTUBHOCTH IIOBP3aHU €O MpepadoTka WM 300raryBame HIH CO
TeIKa BOAA WU J[APYTd AaKTUBHOCTH IIOBP3aHU CO HyKJI€apHa
eHepruja kou He ce Bo coriacHocT co 3CAIT,

(ii)  upaHCKa BOeHa mporpama Wi 0aJuCTHYKa pakeTHa Mporpama; Win

(ili)  OUpeKTHa WM WHIUPEKTHAa KOpUCT 3a MpaHckara peBOIyLUOHEPHA
rapua;
(0) morosopure 3a HCHOpaka HAa TAKBH MPEIMETH WIH [IOMOLI HE BKJIyuyBaaT
COOZIBETHH TaPaHLIIH 32 KPAjHUTE KOPHCHUIIN.
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3. 3acernarara 3eMja-4JieHKa ' H3BECTyBa APYruTe 3eMju-wieHkH 1 Komucujara 3a
CBOjaTa Hamepa Aa u3aaje onoOpeHHe COrMIaCHO OBOj WIEH HajOLHA AeCeT AeHa Mpes
noOuBame Ha OHOOPEHHETO.

4. AKO HaJJIEXKHHOT OpraH on0ue fa ro u3aae OnoOPEHNETO, WIIH aKO IO MTOHHUIITH,
CyCIEeHaupa, 3HAYUTETHO M3MEHH UJIM OTIOBUKA O00PEHUETO BO COMIACHOCT CO OBOJ
YJieH, 3acerHarata 3eMja-4JieHKa 3a TOa TM H3BECTyBa [PYTUTE 3€MjH-YJICHKH,
Komucujata u BUCOKHOT IPETCTABHUK U UM UCIIpaka COOIBETHU MH(POPMALIIH.

5. Tlpen HaIJIEKHUOT OpraH Ha 3eMjaTa-4dieHKa 1a Jane omoOpeHre BO COTNIACHOCT
CO OBOj WIEH 3a TPaHCAKLHja KOjalUTO € BO CYLUTHHA MAEHTHYHA HA TPaHCAKLMjaTa
KOja e mpeaMeT Ha C€ YIITe BaKe4KH oa0uBarma 1a ce u3naze omo0peHue o apyra
3eMja-uIeHKa WM JPyra 3eMja-uieHKa, TOj MPBO Ce KOHCYJITHPA CO 3eMjaTa-4JIeHKa
WK 3eMjuTe-4IeHKH Kou onlune na ce mzgage omoOpenue. J[OKONKYy, MO THE
KOHCYJITALINH, 3acerHararTa 3eMja-uieHKa OMIy4H 1a u3aane ofoOpeHue, Taa 3a Toa ja
u3BeCTyBa Jpyrara 3eMja-wieHka, Komucujata u BHCOKMOT NpercTaBHUK,
00e30enyBajKu I CUTE COOABETHH MH(OPMALIMH 3a fia ce 00Pa3IokKK OIyKaTa.

6. Ogppenbure on crasoBure o | 10 3 He ce MPUMEHyBaaT BO OIHOC Ha
npousBoante HaBenmeHu Bo AHekcute I, Il u III wmm Bo omHoc Ha Anekc | on
Perynarusa (E3) 6p. 428/2009..

(11)  Ynenoswure 156, 158, 16, 17, 18, 19, 20, 21 u 22 ce Opwuiuar.
(12)  UYnen 23(4) ce 3amMeHyBa KaKo LITO CIEAyBa:

4. be3 na € BO cripoTMBHOCT CO OTCTalyBamara MPEIBUIEHH BO YJIEHOBUTE 24,
25 26, 27, 28, 28a, 280 u 29, 3abpaHeTo € naBawe CrelujaTu3upaii (HHAHCHCKU U
KOMYHUKAIIICKU YCIIYT'H, KOU C€ KOPUCTAT 32 pa3MeHa Ha (PMHAHCHUCKH MOAATOLH, Ha
(bu3uUKY U NpaBHU JHIA, Cy0jeKkTH 1K Tesa HaBeneHu Bo Anexcure VI u IX.“

(13)  Ce nonasa CI€NHUOT YJIEH:
., Ynen 23a

1. Cure cpencTsa H €eKOHOMCKH PECypCH KO MPHIIAraaT, KOU ¢e BO CONCTBEHOCT, CO
KOH Ce pacriojiara Wi KOU ¢€ KOHTPOJIUPAHU Of JINIA, CYOjeKTH WU TeJa HABENEeHH
Bo Anekc XIII ke Oupar 3amp3naru. Auexc XIII ru ondaka GpusnukuTe U nMpaBHUTE
JuLa, cybjekTuTe U Tenara HasHaueHu of ctpaHa Ha CoetoT 3a 6e30enHocT Ha OH
BO COTJIACHOCT co ctas 6(B) ox Anekc b ox YHCIIP 2231 (2015).

2. Cure cpencTBa 1 €eKOHOMCKH PECYpPCH KOU MPUMAraaT, KOU ¢ BO COIICTBEHOCT, CO
KOH C€ pacIiojiara Win KOHU ¢€ KOHTPOJIUPAHU Of JINIA, CYOjeKTH WU TeJa HABEOEeHH
Bo Anekc XIV ce 3ampsHatu. AHekc XIV ru ondaka ¢pusHukuTe U MPaBHUTE JHULIA,
cyOjekTH U Tena kow, BO cornacHocT co wieH 20(1)(n) on Omnykara nHa Coseror
2010/413/3HBI], ce uneHTudUKyBaaT KaKO:

(a) BKIy4YeHH ce BO aKTHBHOCTHTE Ha MpaH KOMINTO CE€ OMACHHU OJ acTeKT Ha
LIHPEe HA HYKJIEAPHO OpPYXKje, JUPEKTHO CE MOBP3aHU CO THE aKTHBHOCTH,
unmi  obe3benyBaaT TOAAPIIKA 33 THE AKTHBHOCTH KOHMIUTO C€ BO
cpoTuBHOCT co oOBpckute Ha Mpan Bo 3CAII unu pa3BojoT HA CUCTEMOT 3a
HCIIOpaKa Ha HYKJIEAPHOTO OpyKje of cTpaHa Ha HpaH, BKIYYUTENHO H
MIPEKy y4ecTBO BO Ha0aBKa Ha 3a0paHeTH NMpPERMETH, NMPOU3BOAM, ONpPEMa,
MaTepujaId U TEXHOJIOTHja HaBeIeHU BO m3jaBata ox Anekc b ox VHCILIP
2231 (2015), Onnyka 2010/413/3HBII wiu aHeKcHTE OX OBaa PeryJiaTHBa,
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(0) oHuMe KOM MOMaraat BO Ha3HAa4YyBak€e Ha JIMLA WK CYOjeKTH BO H30ErHyBambe
WK JIejCTBYBamke Ha Ha4MH KOj € BO cormacHocT co 3CAIL, YHCIP 2231
(2015), Onnyxa 2010/413/3HBIT unu oBaa perynaTusa,

(B) OHME KOM [€jCTByBaaT BO HMe HWJIH BO HAaCOKa Ha HA3HAYEHM JIULIA WU
cy0jexTH; Huin

(r) mpaBHO nuue, cyOjeKT MM TENO BO COICTBEHOCT HJIM IOJ KOHTPOJa Ha
Ha3HA4YeHH JINLA WIH CyOjeKTH.

3. He ce noCTanHU HHUKAKBH (DUHAHCHUCKH CPEACTBA HJIH E€KOHOMCKH PecypcH
IMPEKTHO WM HHAMPEKTHO HA WM BO KOPUCT Ha (M3MYKH WM TMPaBHU JIULA,
cyOjextn mwin opranu HaBeneHu Bo Anekcure XIIT i XIV.

4. be3 ma e BO CIPOTUBHOCT CO OTCTAllyBawaTa MPEeABUACHU BO WICHOBUTE 24, 25,
26, 27, 28, 28a, 286 u 29, 3abpaHero ¢ naBame CHELMjaIu3UPaHu (PUHAHCUCKU H
KOMYHHKALIICKH YCIYTH, KOH Ce KOPHCTAT 32 pa3MeHa Ha (PHHAHCHUCKHU IIOAATOLH, Ha
(usHuKy ¥ MpaBHU JMIA, Cy0jeKTH nnu Tesa HapeneHu Bo AHekcure XIII u XIV.

5. Anekcute XIII u XIV ru omndakaaT OCHOBHTE 3a JIUCTaTa Ha (U3HYKH HITH
IIPaBHU JIMIA, Cy0jeKTH U Tela.

6. Amnekcure XIII u XIV, ucro Taka, ru ondakaar, Kage LITO € COOABETHO,
nHpopmaruTe noTpedHY 3a uneHTH(UKaLUja HA COOABETHUTE (PU3UUKU WU IIPABHU
nuua, cy0jexkTu uiu Tena. Bo oqHoc Ha (pU3MUKHUTE THLA, TAKBUTE HHQOPMALIH MOXKe
Ia BKJIy4yBaaT HMMHba, BKIYYHTEIHO MCEBAOHWMH, NaTYM H MECTO Ha parame,
IpoKaBjaHCTBO, OpOj HAa MAcoIl M JIMYHA KapTa, IOJ, ajpeca, ako € IO3HaTa, U
(dhyukupmja win npodecuja. Bo omHOC Ha mpaBHUTE JIHIA, CYOjJeKTH WU Tella, TAKBUTE
nHGOPMALMH MOXKE JAa BKIy4yBaaT HMHIbA, MECTO M JaTyM Ha PErHcTpaumja,
perucrapcku 0poj U Mecto Ha Bpiuewe nejHocT. Anexkcure XIII u XIV, ucro Taxa,
BKJIy9yBaaT NaTyM Ha Ha3HAUyBame. .

(14) UYnenosu 24 u 29 ce 3aMeHyBaat CO CIEIHOTO:
., Unen 24

ITo mat Ha oTcramyBamwe On wWieH 23 win ujeH 23a, HaAJIe)KHUTE OPraHu MOXaT Jaa
onobpat ocio0oyBambe Ha OAPEIEHN 3aMP3HATH CPEICTBA UM €KOHOMCKHU PECypCH,
IO/ YCJIOB J1a C€ UCTIOJHETH CIECAHUTE YCIOBH:

(a) (unHaHCHCKMTE CPEICTBA WIIH EKOHOMCKHTE PECypCH Ce MPEAMET Ha CYICKO,
AIMUHHCTPATHBHO WM apOMTPa)kKHO 3aJIOKHUYKO NPAaBO OCHOBAHO IIPen
JIaTyMOT Ha KOj JIMLETO, CyO0jeKTOT WJIM TEJOTO HaBEACHM BO 4ieH 23 win
ueH 23a ce Ha3Ha4eHU of cTpaHa Ha Komureror 3a cankuun, CoBeToT 3a
6e30ennoct Ha OH nm CoBeTOT MM Ha CYACKUTE, aAMUHHUCTPATHBHUTE HIIN
apOUTpaKHUTE MPECYAN JOHECEHHU MPe] TO] AaTyM,;

(6) ¢unaHCHCKUTE CpencTBa MMM EKOHOMCKUTE pEecypcH Ke ce KOpHCTAT
HCKJIYYMBO 32 UCMOJHYBakhe Ha modapyBamara 00e30eIeH: CO TAKOB 3aJI0T
WM TPU3HAEHH KaKO BaJMIHH BO TaKBara I[Ipecyda, BO pPaMKUTE Ha
orpaHuvyBamara YTBPACHHU CO BAXKCYKUTE 3aKOHU WJIA TMPONHUCH KOU CC
OZIHECYBaaT Ha [IPaBaTa Ha JIMLATAa KOU HMaaT TAKBU [00apyBamba;

(B) 3aJOKHHUYKOTO MPABO MK TMPECYAaTa He Ce BO KOPUCT Ha JHLETO, Cy0jeKToT
iy Teioto HaBenenu Bo Anekcute VIII, IX, XIII umu XIV;
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(r) mpu3HaBameTO Ha 3aNOXKHHYKOTO MPaBO WM Mpecyaata He € BO
CIPOTHBHOCT CO jaBHATA ITOJINTUKA BO 3aCETHATATA 3€M]a-WICHKA, U

(n) xora ce npumenyBa wieH 23(1) umm unen 23a(1), Coseror 3a Ge30enHOCT Ha
OH e u3BecTeH Of CTpaHa Ha 3eMjaTa-wWICHKA 33 3aJOKHUYKOTO MPABO MJIH
npecyznarta.

Ynen 25

Ilo mar Ha orcramyBame of wieH 23 win wWieH 23a 1 1MoJ yCJIOB UCIIaTaTa Off CTPaHa
Ha JIMLEeTO, cy0jekToT win TesnoTo HaseaeHu Bo Axekcure VIIL IX, XTI wu XIV e
ZocrieaHa Bp3 OCHOBa Ha JOrOBOp WM crorogda CKJydeHa O CTpaHa Ha, HIIH
00BpcKa Koja ce T0jaBuia 3a 3aCerHaToTo JiMLe, CyOjeKT WM TeNo, Mpe AaTyMOT Ha
KOj TOa JuLe, CyOjeKT WM TeJo e Ha3HaueHH of cTpaHa Ha KoMuTeTOT 3a CaHKLHY,
Cosetor 32 0Oe3begnoct Ha OH wmmm CoBeToT, HaEKHHTE OPraHd MOXaT Ja
oxo0par, Moy yCIOBUTE KOM I'M CMETAaT 3a COOABETHH, OCIOOOAYBamEe HA ONPENCHH
3aMp3HATH CPENCTBA HIIM E€KOHOMCKH PECYpPCH, JOKOJKY C€ HCIONHETH CIIETHUTE
YCIIOBH:

(a) 3aCErHATHOT HAJUIeXKEH OpraH YTBPAH AeKa:

(1) ¢uHaHCcHCKMTE CpeACTBA WJIH EKOHOMCKHTE pecypcu Tpeba na ce
KOpHCTAT 3a TUIaKame OJ CTpaHa Ha JIHIETO, CY0jeKTOT HIIH TeNOTO
nasenenu Bo Anexcure VI IX, XIIT umu X1V,

(i1) mmakameTo HeMa Ja MPUIOHECe 3a €QHA AKTHBHOCT 3a0paHeTa cropen
OBaa peryigaTuBa. AKO IUIAKameTO MPETCTaByBA HAJOMECTOK 32
TPrOBCKAaTa AEJHOCT KOja € BeKke CIPOBENeHa W HAUICKHHOT OPraH Ha
IpyTa 3eMja-dieHKa 1aj MPeTXxoiHa TOTBPHa Jeka aKTHBHOCTA He Omma
3a0paHeTa BO BDEMETO KOra Ce CIIpOBelyBalia, ke ce cMeTa, npuma gayue,
IeKa MIAKameTo HeMa Ja TIPUIoHece 3a 3a0paHeraTa akTHBHOCT; U

(iil) mnakameTo He 3HAUH KpLiewe Ha wieH 23(3) wiu uien 23a(3); u

(©6)  xora ce npumenyBa wieH 23(1) unu unen 23a(1), 3acersarara 3emMja-4JieHKa ro
usBectryBa Cosertor 3a Oesbennoct Ha OH 3a Taa omyka u 3a cBojara Hamepa
na wusnmane onobpenme, u Coseror 3a Oesbemnoct Ha OH He ce
CIIPOTHBCTABYBa HA Taa [OCTAIIKa BO POK OX AeceT pabOTHHU [eHa O ACHOT Ha
H3BECTYBAHETO.

Ynen 26

Ilo nar va orcranyBame of wieH 23 i ujieH 23a, HaJIeKHUTEe OPraHu MOXaT a To
omo0paT ocno0OAyBakeTO Ha OAPENEHH 3aMp3HATH (UHAHCHCKHA CPENCTBA WM
€KOHOMCKH PEeCypCH, WM JOCTalHOCTa Ha OfApeneHH (HHAHCHCKU CPENCTBAa HIIH
€KOHOMCKHU PECypPCH, MOJ TAKBUTE YCJIOBU KOU C€ CMETAaT 32 COOJBETHH, JOKOJKY Ce
HUCIIOJHETU CIEIHUTE YCIIOBU:

(a) 3acerHaTHOT HAAJIeXKEH OpPraH YyTBPAyBa MAeKa 3acerHaTHTe (UHAHCHUCKU
CpeICTBa WM €KOHOMCKH PECYPCH Ce:

(i) morpeOHM 3a 3a0BOJIyBale HAa OCHOBHUTE MOTPeOM Ha (UBHUKHUTE HITH
MpaBHHUTE JIMLA, cyOjekTH miu Tena HaBeneHn Bo Anekcute VIII, IX, XIII
i XIV 1 Ha 3aBHCHHUTE Off HUB YJICHOBH HAa CEMEjCTBA HA THE (PU3NUKH
JMLa, BKIY4yBajKH IUIakamwa 3a MpexpaHOeHUTe MPOM3BOIU, H3HAMYBambe
WU XUIMOTCKA, JIEKOBU U JICKYBAakEC, MAaHOLU, OCUTYPUTCIIHU NPEMUHN, U
JABaYKM 38 KOMYHAJIHU YCIyru.
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(ii) HamMeHeTH HCKIYYHMBO 3a IUIaKarme Ha PasyMHU MPO(ECHOHATHH TakCU W
HCIUIATA Ha HATIPABEHH TPOLIOLHM MIOBP3aHU CO 00e30e1yBameTo Ha MPaBHH
YCIIyTH; WA

(iil) HaMeHeTH HCKJIYYMBO 32 IUIAKame HA TAKCH WM JaBAadKH 3a YCIYIU 3a
PYTHHCKO 4YyBame WIH OPXKyBame Ha 3aMP3HATUTE (PUHAHCHCKH CPECTBA
HITH €eKOHOMCKHUTE PECypPCHL.

(0) kora omoOpeHHETO Ce OMHECYBA Ha JIKIE, CYOjeKT HITH TeJIO HaBeIEeHH BO AHEKC
XIII, 3acerHatara 3emja-4ieHka ro ussectysa Coseror 3a 6e3dennoct Ha OH 3a
Taa OmIyKa Of TOYKa (a) 1 3a cBOjaTa HaMepa aa uzgane onodpenue, u CoBeToT
3a Oesbennoct Ha OH He ce CIPOTHMBCTaBYBa Ha Taa MOCTANKa BO POK O IET
paboTHU [IEHA OJT IEHOT Ha U3BECTYBABETO.

UYnen 27

Ilo mar Ha otcramyBate of wieH 23(2) u (3) win uien 23a(2) u (3), HaAJeKHUTE
OpraHu MokaT Aa ofoOpar ocnoboayBame Ha 3aMp3HATHTE (PMHAHCHUCKH CPeAcCTBa
MJIA €KOHOMCKHU PECypCH WITH JOCTAIMHOCTA Ha OfipefeHrn (PMHAHCUCKU CPENCTBA HIIH
€KOHOMCKH PECyPCH, IO TAKBHTE YCIOBH KOHM CE CMETaaT 3a COOIBETHH, OTKAaKO Ke
ce YTBPAM JieKa 3acerHaThTe (HUHAHCHCKH CPEICTBA MIIH €KOHOMCKH pecypcu Tpebda
Ia ce YIUIATAT Ha MM OJ CMeTKarta Ha JMUINIOMATCKOTO WM KOH3YJIapHO
MPETCTABHHUINTBO MJIM Me[yHApOIHa OpraHH3aluja Koja yKMBa HMYHHUTET BO
COIJIACHOCT CO MEI'yHapPOMHOTO IPABO, JOKOJIKY TAKBUTE IIAKAMA C€ HAMEHETH [a Ce
KOPHCTAT 3a Cy)KOeHH LeNH Ha JUIJIOMATCKOTO WJIM KOH3YJIAPHO MPETCTABHHUIITBO
WA METYHAPOIHU OPTaHU3aI[H.

Ynen 28

ITo maT Ha oTcTamyBame On WieH 23 WM 4wieH 23a, HalJIe)KHUTe OpraHu MOXaT JAa
onobpar ocnobonyBambe Ha 3aMp3HaTUTE (UHAHCHCKH CPEACTBA MM EKOHOMCKH
pecypcH MM OOCTAIIHOCTA HA OApPeAeHH (MHAHCHCKH CPEACTBA WM SKOHOMCKH
pecypcH, OTKako ke ce yTBpAM [eka 3acerHaTuTe (UHAHCUCKH CPENCTBA HIIH
EKOHOMCKH PEeCypCH Ce HEONXOAHM 3a BOHPEAHHM TPOLIOLMHM, TOX YCJIOB, KOra
onoOpeHneTo ce OfHecyBa Ha Jue, cyOjeKT miu Teno HaeeneHu BOo AHexkc XIII,
Cosetot 3a Oe3bemnoct Ha OH na Oupme M3BecTeH 3a Taa ONJIyKa O CTpaHa Ha
3acerHara 3emja-4jieHka W omiykara na Ouge omoOpeHa on crpaHa Ha CoBeToT 3a
6e3benHocT Ha OH.

Unen 28a

Ilo mar Ha otcramysawe on wieH 23(2) u (3) wmn unen 23a(2) u (3), HaaJeKHUTE
OpraHd MOXKaT Aa ofo0Opar, MOoJ YCIOBUTE KOM THE I'l CMETaaT 3a COOJBETHY,
ocnobonyBame Ha ONPENeHH 3aMp3HATH (HHAHCHCKHM CPEICTBA MM EKOHOMCKH
pecypcH WIM JIOCTAITHOCT Ha OApeneHn (UHAHCHCKH CPEACTBA WM EKOHOMCKH
pecypcH, OTKako ke ce yTBpAM Oeka 3acerHatuTe (HUHAHCUCKH CPENCTBA HIH
€KOHOMCKHU PECYPCH C€ HEOIXOAHH 33 aKTUBHOCTU JUPEKTHO MOBP3aHU CO OIpeMaTa
HaBeqeHa BO craB 2(B) norcras 1 on Anekc b oq YHCLP 2231 (2015) 3a peaxkropu
Ha JIECHA BOJA.

Ynen 286

Ilo mat Ha oTcTamyBame O wWieH 23 WM ujieH 23a, HaAJeKHUTE OpraHd MOXKaT 1a
omobpar ocnobonyBarme Ha OAPENEHH 3aMp3HATH (UHAHCHCKH CPENCTBA HIIH
€KOHOMCKH PecypcH HJIM JOCTAIlHOCT Ha OfApefeHH (HUHAHCUCKH CPEeNCcTBA WU
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€KOHOMCKH peCcypcH, mnoxa YCJIOBH IITO C€ CMETAAT 3a COOABETHU, HOKOJIKY C€
UCTIOJIHETHU CJICAHUTE YCJIOBU!

(a) 3aCeTHATUOT HAAJIEKEH OpraH YTBPAyBa JeKa 3acerHaThte (UHAHCHUCKH
CPEICTBAa WU EKOHOMCKHU PECYPCH Ce:

(i) moTpebHHM 3a MPOEKTH 3a IMBUIIHA HYKJIeapHa copabOTKa OMHUINAHU BO
Amnexkc 11T ox 3CAITTI,

(i) moTpeOHM 3a aKTHBHOCTUTE [UPEKTHO TIIOBP3aHH CO MPEIMETHTE
YTBPASHU BO WICHOBHUTE 2a U 3a, WK CO KOU OMIIO aKTUBHOCTH KOHU Ce
notpebHu 3a criposenyBawe Ha 3CAIL, u

(0)  nmokojsKy omoOpeHHeTo ce OgHeCcyBa Ha JIMLETO, CYOJeKTOT HIIH TeJIO0TO
nasenenn Bo AHekc XIII, Coseror 3a 6e36emnoct Ha OH e u3BecTeH 3a Taa
OZlyKa OJl CTPaHa Ha 3acerHarara 3eMja-wieHKa U OIJIyKaTa ce omno0pysa ox
crpana Ha CoBetoT 3a 6e36ennoct Ha OH

Ynen 29

1. Unen 23(3) mm UneH 23a(3) He ro CrpedyBaaT KPEOUTHPABETO HA 3aMP3HATH
CMETKH Of CTpaHa Ha (UHAHCUCKM WIM KPEAUTHH MHCTHTYLHH KOH IpHMaaT
CpeIcTBa MPEeHeCeHN O CTPaHa Ha TPETH JIMLA Ha CMETKa Ha JINIATa, Cy0jeKTHTe Min
TenaTa HaBEJEeHN Ha CITHCOK, MOJ yCJIOB CEKOe JOIMONHYBaHm€e Ha TAKBHTE CMETKH,
HCTO Taka, na Oupe 3amp3HaTo. PHHAHCUCKUTE WM KPEIUTHUTE HHCTUTYLMU TH
M3BECTYBAAT HAAJIE)KHUTE OPTAHH BO BPCKA CO BAKBHUTE TPAHCAKIMNH, O€3 ofiarame.

2. Ilon ycios TakBaTa KamaTa WIM JPYTH NPUXOOM U IJIakama 1a ce 3aMP3HATH BO
cornacHocT co uieH 23(1) wmn (2) win uneH 23a(l) wm (2), unen 23(3) unm uieH
23a(3) He ce MpuUMeHyBa HA IPHJIMBOT HA 3aMP3HATUTE CPEACTBA!

(a) xamara WM APYTH NPUJIMBHU OJl THE CMETKH, WJIN

(0) mmakara 3apaju JOrOBOPH, CIOTOAOH MK OOBPCKHU IITO OMJIe CKIyYSHH HITH
pousJieryie npen AaTyMOT Ha KOj JIMLETO, Cy0jeKTOT MM TEJIOTO HaBEIEHU
BO wWieH 23 uinu uieH 23a e Ha3Ha4ueHo of cTpaHa Ha KoMuTeToT 3a caHkLuH,
Coseror 3a 6e30eanoct na OH mwim Coseror.”.

(15)  Ynenoswure 30, 30a, 300, 31, 33, 34 u 35 ce Opwuuar.
(16) UYnenosute 36 1 37 ce 3aMeHyBaaT CO CJAEIHOTO!
., Unen 36

Jluuero koe ofHampesn AaBa MHPOPMAIMH KAKO IITO € YTBPAEHO BO PEJICBAHTHHUTE
ompendu BO OXHOC HA 30MPHH HEKIApalMU KaKO M LAPUHCKH NEKJIapald BO
Perynatusa (EE3) 6p. 2913/92 u Bo Perynarusa (EE3) Op. 2454/93, ucro Taka, ru
MOKaXKyBa CUTe 0JJ00peHHja, TOKOJIKY Toa ce Oapa co OBaa peryiaTHBa.

Ynen 37

1. OOCe3benyBameTo Ha CKIIaAUpame HAa HAQTEHH IPOU3BOAM MM CHAOIYBabETO Ha
OpoaoBH, MK KOja OUIIO pyTa yciyra 3a IIOBHHU 00jeKTH, TJIOBHH 00jE€KTH KOH Ce BO
CONICTBEHOCT WUJIM KOHTPOJIMPAHU, JUPEKTHO WJIN MHAUPEKTHO, O CTPAaHa Ha UPAHCKO
quue, cy0OjekT WM Teno ce 3abpaHyBa Kaje LITO JaBaTeNUTe HA YCIYTH HMaaT
nHpopMaIyy, BKIyIyBajKi TH U OHHE O HAJUICXKHUTE [APUHCKH OPTaHu BP3 OCHOBA
Ha OjHampern AocTtaBeHHM HHMopMauuu Of wieH 36, xou o0e3demyBaaT pasymHa
OCHOBa 3a YTBpAyBame [eKa IUIOBHHTE OOjeKTH HOCAT NPOM3BOAM OM(aTeHH CO
3aeHUYKIOT BOEH CIICOK MM IIPOM3BOAYU 4Mja HaOaBKa, Mpopakda, TpaHchep miu
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u3BO3 € 3abpaHeT Cropen OBaa PeryyaTHBa, OCBEH ako 00e30enyBameTo Ha TakBH
YCIyTH € MoTpeOHO 32 XyMaHUTAPHU U Oe30€AHOCHU LIeH.

2. O0be30enyBambeTo Ha TEXHHYKH YCIYTH U YCIYTH 32 OfPKyBabhe Ha Kapro aBHOHH
KOU C€ BO CONCTBCHOCT WJIM KOHTPOJUPAHU, NUPEKTHO MM UHAUPEKTHO, O CTpaHa
Ha MPAHCKO JHIe, Cy0jekT uiu Teno ce 3a0paHyBa Kaje LITO AaBaTeIHTE HA YCIYrd
nMaat MHGOPMANN, BKIYUyBajKU I'M ¥ OHHE OX HAJIC)KHHUTE L@PUHCKHU OPTaHH Bp3
OCHOBa Ha OJHAIpel [OCTaBeHH HHpOpMaLuu Of wWieH 36, kou obe3benysaar
pa3syMHa OCHOBA 3a YTBPAyBake IeKa IUIOBHUTE 00jeKTH HOCAT MPOM3BOAU OmdaTeHH
co 3aeHHYKHOT BOEH CIMCOK HIJIM MPOM3BOAM 4Hja HabaBka, mpomaxkbda, TpaHchep
WJIN U3BO3 € 3a0paHeT CIope]] OBaa peryjiaTuBa, OCBeH ako 00e30enyBambeTo Ha TaKBH
yCIIYTH € IOTPeOHO 38 XyMaHUTApHH 1 Oe30eJHOCHHU LIeJIH.

3. 3abpanute ox craBoBuTe 1 U 2 0 OBO] WIEH CE IPUMEHYBAAT JOAEKa TOBAPOT HE
ce mperviefa M, Kaje IUTO € MOTPeOHO, 3alUIeHH M OTCTPaHH, BO 3aBHCHOCT OX
CJ1y4ajOoT.

Cekoja 3amieHa ¥ OTCTPaHyBame MOXKE, BO COMJIACHOCT CO HAI[MOHAIHOTO
3aKOHOJABCTBO MM O[UIyKaTa Ha HAJUICKEH OpraH, [a Ce H3BPLIM Ha CMEeTKa Ha
YBO3HHKOT HJIM [a C€ HAIUIATH Of KOe OMIIO IPYro Juie Wik ¢y0jeKT KOe € ONrOBOPHO
3a 00MI0T 3a HEO3BOJIeHA HabaBka, npoaakda, TpaHcdep nin U3B03.“.

(17)  Unenoswure 37a u 376 ce Opuiiar.
(18)  Touka (a) ox unen 38(1) ce 3aMeHyBa Kako LITO CIEAYBa:

,»(2) Ha3HayeHu nuua, cydjektu uiam Tena HaseaeHu Bo Anekcure VIIL IX, XIII u
XIVe.

(19) Unen 39 ce Opuiue.
(20)  Touka (a) ox unen 40(1) ce 3aMmeHyBa Kako LITO CIIEAYBa:

»(8) BemHamr ga ce obesbemar cute WHGOPMALMK KOMINTO OW IO OJIECHHIIE
WCTIOHYBAbETO HAa OBaa PeryjaThuBa, Kako WWTO ce WHPOPMALMU 3a CMETKH WU
3aMpP3HATH CMETKU BO COTJIACHOCT CO WIEHOBUTE 23 wiu 23a, Ha HAJJICKHUTE OpraHu
HAa 3€MjUTe-WIEHKM BO KOW THE JKMBEAT WM CE€ HAoraar, W Ja Ce JOCTaBaT THe
nubOpMAaLHY, JUPEKTHO WK IPEKy 3eMjure-uieHky, 1o Komucnjara;,™.

(21)  Unen 41 ce 3amMeHyBa Kako IITO CIEAyBa;
., Unen 41

3abpaHeTo € 7a ce y4ecTBYBa, CBECHO WMJIM HAMEPHO, BO aKTHMBHOCTH YHja ILITO LeJ
WM Pe3yNITaT O HUB € Jia ce 3a00HKOoJIaT MepKuTe BO wieH 2a, 20, 28, 2r, 3a, 36, 38,
3r, 4a, 46, 5, 10r, 15a, 23, 23a u 37 ox oBaa peryiarusa.”.

(22) Bo unen 42, cras 3 ce Opue.
(23) Unenoswure 43, 43a, 4306 u 43B ce Opuar.
(24) Bo unen 44(1), Touka (a) ce 3aMeHyBa KaKo IITO CJIEayBa:

»(2)  BO OOHOC Ha 3aMP3HATHUTE CPELCTBA BO COMVIACHOCT CO wieHOBHTE 23 1 23a u

13

onoOpeHHjaTa U3aaeHH BO COIJIACHOCT CO 4iieHoBHTe 24, 25, 26, 27, 28, 28a u 2806;".
(25) Unen 45 ce 3aMeHyBa Kako LITO CIEyBa:
L, Unen 45
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Komucujata ru usmenysa Anekcute I, II, III, VIIA, VIIb u X Bp3 ocHOBa Ha
uHdopmaruuTe obe30eneH: 0/ CTpaHa Ha 3eMjUTE-4JIeHKU. .

(26) Urnen 46 ce 3aMeHyBa KaKo LITO ClIeAyBa:
,, Ynen 46

1. Kora Cosertot 3a 6e36equoct Ha OH ke BHece BO CIHCOK (PU3MYKO MIIH MPaBHO
nuue, cyOjext win Teno, COBETOT IO BKIy4YyBa TOa (PU3HUKO WIH IMPABHO JIHIIES,
cy6jekT mu teno Bo Anexc VIIL

2. Kora CoBeroT ke omiy4yn GU3HYKO WM OPABHO JULE, CyOjeKT win Teso na oune
MpeaMerT Ha MepkuTe HaBeneHu BO wieH 23(2) u (3), coonBeTHO TO H3MEHyBa AHEKC
X

3. Kora CoBeroT ke omiy4# (PU3HYKO WM MPABHO JIKIE, CyOjeKT Witk Teno na Onme
MpeaMeT Ha MEePKUTe HaBeneHH BO wieH 23a(2) u (3), COOABETHO ro U3MeHyBa AHEKC
XIV.

4. CoBeTOT ja COONIUTYBAa CBOjaTa OJUIyKa, BKJIYYyBajKU T'U INPUYHHUTE 32
BHECYBamb€ BO CITUCOKOT, Ha (YU3HYKOTO WJIM IIPABHOTO JIHLE, CYOjeKTOT HIIH TeJIOTO
on craBoBure Of 1 A0 3, AMPEKTHO, AOKOJKY ajapecara € MO3Hara, WIH MpPeKy
objaByBame Ha oriac, obe30enyBajKu My Ha TO] HAYMH Ha (U3UYKOTO HJIH MTPABHOTO
nuie, cy0jeKTOT HIIH TeJIOTO MOJKHOCT Aa MojHece 3a0esemKu.

5. Kora ke Ompmat momHeceHM 3a0eNeIIKH WM Kora ke OWmaT IpecTaBeHd HOBU
3Ha4ajHu paokasu, COBETOT ja MNpeucnuTyBa CBOjaTa OMJIyKa M COOABETHO IO
nHbopMupa GU3NIKOTO UM IIPABHOTO JIULE, CYyOjeKT UM TEJIO.

6. Kora OOeamnernte HauuMu Ke OAJy4aT Ja BHECAT BO CIUCOK (PM3MUKO Win
[IPaBHO JikIle, CyOjeKT WM TeJO, WM a U3MeHaT uaeHTuduKauyja Ha MoJaTolu Ha
Toa (PU3UUKO WM MPABHO nuLe, cyOjekT min Teno, COBETOT COOABETHO IO M3MEHYBA
Anekc VIII unu XIIL

7. Cnucouure Bo Anekcure IX u XIV penoBHO ce peBHAMpaaT M HajMalky Ha
cexou 12 mecenu.”.

(27)  Amnexcure 1, II u 11l ce 3ameHyBaat co TeKCTOT yTBpAeH BO AHekc | ox oBaa
perynaTusa.

(28)  Anekcure IV, IVA, V, VI, VIA, VIB u VII ce 6puar.

(27) Amnexcure VIIA u VIIb ce 3amMeHyBaaT cO TEKCTOT yTBpAeH Bo AHekc II on
OBaa peryJiaTusa.

(30) Amnekc X ce 3ameHyBa CO TEKCTOT yTBpAeH Bo AHekc Il ox oBaa perynarusa.
(31) Amnekcure XI u XII ce Opumar.

(32) Amnexkcure XIII u XIV, kako wmro e HaBemeHo BO AHekc IV ox osaa
perynatusa, ce 101aBaart.

Ynen 2

Ogaa peryyaTiBa BieryBa BO CHJIa Ha J€HOT IO Hej3MHOTO objaByBame BO Cryochen
eecnuk Ha Feponckama yHuja.

Ce mpumeHyBa O HaTyMOT HaBeIeH BO BTOPHOT MoTCTaB ox wieH 2 ox Omiyka
(BHBIT) 2015/1863. MarymoT Ha npumeHa ce o0jaByBa Ha UCTHOT aeH BO Cuyoicben
eecnux na FEeponckama ynuja.

OBaa peryiaTuBa € LEeIOCHO O0BP3yBauka W AUPEKTHO NPUMEHIINBA BO CHUTE 3€MjH-
YJICHKH.

bpucen, 18 oxtomspu 2015 ronuna
3a Cosemom
IIpemceoamen

K. ACEJIBOPH
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Anexc/
WAHEKCT

Crnmcox Ha NPOU3BOAH H TEXHOJIOTHjA HABEIEHH BO WieH 2a

OBoj aHeKc ce COCTOM Of CIIeHNTE MPEIMeTH HaBeleHH BO CIHCOKOT Ha I'pymara Ha
HyKJIeapHH CHaOqyBauH, KaKo LITO € Ae)HHUPAHO BO UCTHOT!

3abenemka: Cexoj IpeaMeT YUUINTO CHENU(QUYHN TEXHUYKH KAPAKTEPUCTHKU KU
crielUKalMy CraraaT BO PaMKHMTE HAa KaTErOPUMTE OmpeneneHd u BO Anekc I u BO
Amnexkc III ce cmera neka cnara enMHCTBEHO BO pamkuTe Ha AHekc I11

THC Hen 1

Y]

AHEKC A
KOHTPOJIEH CIIMCOK O] YHHATCTBOTO
OIITHU 3ABEJIEIIIKH

IpeHocoT Ha coCTaBHHUTE AeOBH He Tpeda [a ja AOBeAe BO Mpallame LENTa Ha
osue koHTpos. Cekoja Baja ke rpe3eMe 1€jCTBa 3a 1a Ce IIOCTUIHE OBaa Liell U Ke
nponospKy fa Oapa npakTUdHa NeMHILE|a 32 COCTABHHUTE AENOBH Koja 01 Mokena
na ce ynorpedu oz cure cHaOxyBadm.

Bo omHoc Ha craB 9(6)(2) on VYmarcrsoro, ucm 6ud Tpeba na 3HAUM JeKa
JIM3aJHOT, KOHCTPYKLUjaTa WM OIEPaTHBHUTE IPOLIECH Ce 3aCHOBAHU HA MCTH
WIN CIMYHA (DU3HYKM WM XEMHCKU TIPOLECH KaKO OHHME KOM C€ MOCOYEHH BO
KonTtponuuor crmcok.

CHabnyBaunTe ja MPH3HABAAT TECHATA BPCKA 33 OAPEJEHN NPOLIECH 3a Ceraparja
Ha M30TOIHM IOMery IOCTPOjKHUTE, OIpeMara M TEeXHOJOrHjara 3a 300orarysame Ha
YPaHUYM H Taa 3a cemapanija Ha H30TOMH Ha , APYTH eTeMEeHTH * 32 HCTPaKyBarbe,
MEIUIMHCKY ¥ JPYr'W HeHyKJIeapHH WHAyCTPHCKH nenn. Bo Toj mornex,
CHa6ZlyBa‘il/lTe Tpe6a BHUMATEJIHO Oa ' Iperjeaaar HUBHUTE 3aKOHCKH MEPKH,
BKJIYYHTENHO W OfpenOuTe 3a JMLEHINPAme HAa M3BO30T U KiIacH(pHKanmjata Ha
nabOpMALIUTe/TEXHONOrHjaTa U Oe30eMHOCHUTE IPAKTUKH, 33 AKTHBHOCTUTE 32
cerapaiyja Ha M30TOIUTEe KOM BKIIyYyBaaT ,APYTH eleMeHTH  3a na obeslOenmar
CIpoBENyBarb€ Ha COOABETHU 3alITUTHU MEPKU KakKO INTO C€ TapaHThpa.
CHa0nyBauure npeno3HaBaaT Jeka, BO MOCEOHM Cllydad, COOZABETHHTE 3aIUTUTHH
MEpKH 3a aKTHBHOCTH 3a Celapaiyja Ha H30TOMHTE KOH BKIIydyBaaT ,,JPYTH
eNeMeHTH ke OMmaT BO OCHOBA HCTH Kako M OHHE 32 300raTyBame Ha YPaHHUYM.
(Bungu Bosenna 3abenenika Bo Onznen 5 on Konrponnuor cincok.) Bo cornacHoct
co craB 17(a) om VYmarctBoto, cHaOmyBauHTe ce€ KOHCYITHPAaT CO JPYTH
CHaOAyBauM KakO INTO € COOABETHO, CO LEN [a Ce yHampenaaT yHU(HIMpaHH
HOJIMTUKY U MOCTAIlKH BO IPEHOCOT M 3alITHTATa Ha MOCTPOJKUTE, Ompemara U
TEXHOJNIOTHjaTa KO BKIYYyBaaT Cemapanija Ha M30TONMH Ha , APYTH eJNEMEHTH .
CHabnysaunre Tpeba uCTO Taka 1a OMAAT COOABETHO MPETNA3INBH BO CIIy4au KOU
BKJIy4yBaaT MPHMEHA Ha OMpeMa U TEXHOJIOTH]a, KOH Ce H3BEIeHH O IIPOLIECHTE 3a
30oraTyBame Ha YpaHHYM, 3a JIPYTH HEHYKJECapHH yHoTpebM Kako IITO € BO
XEMHCKATa HHOYCTPHja.
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TEXHOJIOIIKH KOHTPOJIN

IIpeHOCOT Ha ,,TeXHOJIOrHjaTa™ KOjallTo € AUPEKTHO MOBp3aHa co Koj OWIIO mpeaMeT on
CITMCOKOT TIOMJIEKM Ha BHCOK CTENEH Ha TPOBEPKA M KOHTPOJA, UCTO KaKO U CAMHOT
MPEMET, IO CTEMEH KOj C& TO3BOJIYBA CO HALMOHAIHOTO 3aKOHOIABCTBO.

KoHTpomnuTe Ha MPEHOCOT Ha ,,TEXHOJIOTHjaTa™ He e MPUMEHYBAAaT BP3
nH(POPMALUKTE ,,BO JABHHOT JOMEH* HJIH Ha ,,0CHOBHOTO HAayYHO HCTPAXKyBambe .

OcBeH KOHTpONITE Ha MPEHOCOT Ha , TEXHOJOTMjaTa™ 3apaiyl HeIUpeme Ha
HyKJIeapHO oOpykje, cHabnyBaumre Tpeba na MPOMOBHPAAT 3alITHTA HAa OBaa
TEXHOJIOTHja 3a IU3ajHOT, KOHCTPYKLHjaTa U PYHKIHOHUPAHETO HA KAMALMTETUTE Off
KOHTPOJIHUOT CIIUCOK 3€MajKU IO MPEABUN PU3UKOT OA TEPOPHCTHYKM HAMAAU U
Tpeba Ha MpUMATEIUTE Ja MM Ce MOCO4YM MOTPedaTa UCTOTO [a CE HANPaBH.

COPTBEPCKH KOHTPOJIN

IIpenocot Ha ,,codTBEPOT KOj € AUPEKTHO MOBP3aH CO KOj OMIIO MpeMeT O CIUCOKOT
TIOJIC)KU Ha BUCOK CTCIICH Ha IPOBEPKAa U KOHTPOJIU, UCTO KaAKO U CaMUOT MPEAMET, N0
CTeleH KOj ce I03BOJyBa CO HALIMOHATHOTO 3aKOHO/IABCTBO.

KontposuTe Ha MPEeHOCOT Ha ,,cOPTBEPOT HE Ce IPUMEHYBAaT Bp3 UHPOPMALIUUTE
,,BO JABHUOT JOMEH™“ MJTH Ha ,,0CHOBHOTO HAYYHO UCTPaXKyBame .

JEOUHULIAN
,,OCHOBHO Hay4HO HUCTpaxyBamwe" — EkcrepuMeHTaiHa uim teopercka pabora koja ce

TIpe3eMa MPBHYHO 34 J1a Ce CTEKHE HOBO 3HACH-E 33 OCHOBHUTE Havuela Ha ()eHOMEHOT H
BOOYEHHTE (haKTH, KOU HE Ce MIPBUYHO HACOUEHH KOH MoceOHa MpakTHYHA Il

,,Pa3BOj*“ ce TOBP3yBa €O cute (asu Mpex ,,MPOU3BOACTBOTO™ M TOA!
—  IIPOEKTUpame

—  HCTpaXkyBambe 3a OTPeOUTE Ha IPOSKTUPAHETO

—  IPOEKTHA aHAIH32

—  TIPOEKTHH KOHLIETITH

—  COCTaBYBabe€ U TECTUPALE HA POTOTHIIOBU

—  IUIAHOBH 3a IMWJIOT-IIPOU3BOACTBO

—  TNPOEKTHU MOJATOLN

—  mpotuec Ha TpaHcdopMalHja Ha IPOSKTHUTE MOAATOLHN BO MPOU3BOJ
—  IPOEKTHpambe Ha KOH(HUIYpaLHja

—  IPOEKTHpame Ha MHTErpanyja

—  HaupTa

,,BO JaBHHOT JOMEH® Kako INTO Ce MPUMEHyBa OBIE, 3HAYM ,, TEXHOJOTHja" WIH
,COPTBEp KOj € CTaBeH Ha pacrmonarambe 0e3 OrpaHuuyBamkba 3a HErOBOTO
noHatamMowHo mupeme. (OrpaHuuyBamara BO BpPCKa CO aBTOPCKHTE IpaBa He ja
CTaBaart ,, TeXHOJIOTHjaTa™ W ,,cOPTBEPOT  HAABOP O jJABHHOT JIOMEH. )

,Mukponporpamu’® — Cepuja O OCHOBHH HHCTPYKLHH, KOU Ce€ 4yBaaTr BO MOceOeH
CKJIa[, YWe W3BPINYBake 3allOYHYBA CO BOBENYBalkE HA HETOBUTE pedepeHTHU
MHCTPYKLUH BO PErHCTAPOT HA MHCTPYKLUM.
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,,ApyrH eneMeHTH — CHTe eIeMEHTH Pa3IHIHU Off XUIAPOTeH, YPAHUYM U MJIYTOHUYM.
,,TIPOU3BOACTBO I'M omaka cute MPOU3BOACTBEHH (a3 KaKo LITO Ce:

—  KOHCTpyKIHja

—_— TTIPON3BOACTBCHO MHKEHEPCTBO

—  TPOM3BOLCTBO

—  uHTerpauygja

—  COCTaByBarbe (MOHTaXKa)

—  mpoBepka

—  TecTHpame

—  OCHIYpYyBame Ha KBaJIHTETOT

Hhporpama“ — Cepuja 07 MHCTPYKIHH 32 CIIPOBEIyBambe Ha MPOLEC KO] UMa TaKOB
00NHK, WK MOXKE Ja ce IPETBOPH BO TAKOB OOJHK, 33 KOMIjTepOT Ja MOXKE Ja To
H3BPILHL

,,CohTBEP™ € 30Mp Of eAHa WK TOBEKe ,,TPOrpaMHu’ MM ,,MHKPOIIPOrpaMH™ KOU ce
(ukcHupaHy Ha KOj OMIIO ONUIIIMB MEAUYM 32 3aIHIIYBAbE.

,,TEXHHYKa MTOMOII" MOke 7a Ore Bo OOJTHK Ha: MHCTPYKIIHja, BEIITHHHU, 00yKa,
paboTHO 3HaeH-E, KOHCYJITAHTCKU YCITYTHL.

3abenenika: ,, TexHUUKa TOMOLI MOKe /1a ONdaTH MPEHOC Ha ,, TEXHIHYKH ITOJATOIH .

,TEXHHYKH TOJATOLH MOXAT Aa OupmaT BO OOJIMK HAa HAUPTH, IUIAHOBH, [HjarpaMi,
Moreny, GopMyITH, HHXKEHEPCKU MPOEKTH U CHEMUKALIHY, TPUPATHULM 1 HHCTPYKLIHN
3aMUIIAHN WIM CHUMEHH Ha APYTd MEOUYMU WIM YPeOu Kako IITO € JUCK, JeHTa, POM
MEMOPHH.

,TexHojornja” ce moceOHu MHPOPMALMK KoM ce Oapaat 3a ,,pa3Boj”, ,,POM3BOACTBO™
WM ,,yrioTpeda’ Ha Koj OO TpeaMeT KOj Ce COAP KU BO CMUCOKOT. OBHe HHPOPMALH
MOJKaT 1a Oumar Bo OOJIMK Ha ,, TEXHUYKH MOMATOLM  MITH , TEXHAYKA TIOMOII".

,yrmoTpeda“ — DYHKIMOHNpake, HHCTATAIM]a (BKIYUHTETHO U HHCTAJAIM]a Ha JIUIE
MECTO), OAP>KyBambe (IIPOBEPKa), IONPABKA, PEMOHT I OOHOBYBAbE.

MATEPUJAJ U OITPEMA
1. W3Bop u noceber pucubuien mMatepujat

Kako wro e nedunupano Bo wieH XX on CraryTor Ha MelyHaponHaTa areHuuja 3a
aTOMCKa eHeprija;

1.1. , V3BopeH mMareprjan

H3pasor ,,u3BOpeH MaTepujasi’ € ypaHHyM KO COAPIKHM MELIaBMHA Of W30TOINH KOU
MOKaT ia Ce HajaaT BO MPHPOIATa, YPaHUYM OCHpPOMAIIEH BO M30TOMOT 235; TOpHUyM,
6UITO ITO HABENEHO BO OONMK HA METAJ, JIETYPa, XEMHUCKO COEINHEHHE TN KOHIIEHTPAT,
CeKOj Opyr MaTepujasl KOj COOPIKU LITO OMJIO HABEIEHO BO TakBa KOHLIEHTPALMja, KaKO
wro OxbopoT Ha TryBepHEPH O BpeMe Ha BpeMe Ke yTBPAHW, H TaKOB APYT Marepujai
kaxo mto OnbopoT Ha TyBepHEPU OX BpeMe Ha BpeMe Ke yTBP/IH.

12, Iloceben ducudunen marepujan”
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i) MHspasor ,moceben ¢ucuOuneH Marepujan” e IMmIyTOHUYM-239; ypaHuym-233;
,ypaHHyM 300raTeH Bo n3oronute 235 mim 233, cexoj MaTepHjai KOj CONpPIKHU eTHO
WK TIOBEKe O HABENEHOTO; U APYT (ucubuieH Marepujai kako mro Ondopor Ha
TyBEpPHEPH O BpeMe Ha BpeMe Ke YTBPIOH, HO H3pa3oT ,mnocebeH (ucHOHIeH

Matepyja” He omndaka U3BOPEH MaTepHjalL

il) Mspasor ,,ypanuym 300rateH Bo nsorormre 235 wm 233 € ypaHUyM KOj 't COTPIKU
n3oronure 235 win 233 WM U 1BaTa BO U3HOC BO KOj COOMHOCOT Ha M3HOCOT Ha
OBHME€ M30TONU HacmpeMa U30TONOT 238 € MOorojeM O COOAHOCOT Ha U30TONOT 235
HacrpeMa 130TornoT 238 Koj ce mojaByBa BO MPHPOIATA.

Cenak, 3a LenuTe Ha YIaTcTBOTO, NPEAMETHTE ONMPEIENeHN BO MOTCTABOT (a) MOROMY U
M3BO30T HA M3BOpEH win nocebeH (ucubunen mareprjat BO HafeHA 3eMja-TIIPUMad, BO
pok on 12 Meceln, ox OrpaHHYyBamwaTa ONPENEIeHH BO IOTCTaBoT (0) moxony, He ce
BKJTyYCHHU:

(a) TInyToHMYM CO H30TOITHA KOHIIEHTpalMja Ha MIyTOHHYM-238 Kkoja HaaMuHyBa 80
%.

IToceGen (ucubIIeH MaTepHjat Kora ce KOPUCTH BO IPaM KOJMYMHH MITH TTOMAJIKY KaKo
CEH30PCKa KOMITOHEHTA BO HHCTPYMEHTH; U

HsBopeH marepujai 3a KOj BJIAJaTa € CHIYPHA JIeKa Ke Ce KOPHCTH CaMO BO HEHYKJICAPHH
AKTHBHOCTH, KaKO IITO € MPOU3BOACTBOTO Ha JIETYPH MM KEPAMHKA,

(6) Tloceben ducnbmnen marepujan 50 edexkTHBHU IPaMOBIL,

IIpuponen ypannym 500 kumnorpamuy;
Ocupomaities ypaHuyM 1000 xunorpamu, u
Topuym 1000 xunorpamu.

2. Onpema u HEHYKJICAPHU MaTepHjan

O3HauyBameTo Ha MPEIMETHTE Of OmpeMara U HeHyKJIeapHHTe MaTepHjalld, JOHECEHO
OJ] CTpaHa Ha BJaJaTa € Kako LITO Clear (KOMMYMHNTE TOJ] HUBOATAa HABEIEHH BO AHEKC
b ce cMeraar 3a He3HAYMTENIHHU O NPAKTHYHU NPHYUHH):

2.1. HyxkuieapHu peakTOpH M NMOCe0HO NMPOEKTHPAHA WIM NMOATOTBEHA ompeMa U
COCTABHH [1€J10BH 32 HUB (BUAu AHekc b, ompen 1.);

2.2. HenykJjeapHu MaTepHjayiu 3a peakropu (Buau Anexc b, ongen 2.);

2.3. Tocrpojku 3a mMOBTOpPHA 00pa0OTKA HA O3pAY€HH €JIEMEHTH HA rOPHBO H
onpeMa noceGHO NPOEKTHPAHA HJIM NMOAr0TBeHA 3a HUB (Buau AHekc B, onaen
3.);

2.4. TlocTpojku 32 MPOHU3BOACTBO HA €JIEMEHTH HA FOPHBO 32 HYKJEapeH PeaKkTop
H OompeMa Moce0HO NMPOEKTHPAHA WJIH MOATOTBeHa 3a HUB (BHAH AHekc b,
ongeu 4.);

2.5. Tocrpojku 3a cemapanuja HA W30TONH HA MPUPOJEH YPAHUYM, OCHPOMALIEH
YpaHHYM WM mnocefeH (pUCHOWIEH MATepHja]l WM ONpeMa, Pa3ju4vHA O
AHAIUTHYKH HHCTPYMEHTH, MOCe0HO MPOEKTHPAHA WJIM MOArOTBEHA 32 HHB
(Bumm Anekc B, onaen S.);
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2.6. IMocTpojku 3a NPOM3BOACTBO WIH KOHIEHTPALHja HA TEIIKA BOAA, IEyTePHYM
H COeJHHEHHja HA JeyTepUyM H oOnpeMa NO0Ce0HO NPOEKTHPAHA WM
MOAroTBEeHA 3a HUB (Buau AHekc b, oxaen 6.);

2.7. TlocTpojku 3a KOHBEp3Hja HA YPAHHYM H ILIyTOHHYM 3a ynorpeéa Bo
TMPOH3BOCTBO HA eJIEMEHTH HA TOPHBO H CeMApPALHja HA H30TOMH HA YPAHHYM
KAKO IITO ce AedHHHPA BO ondesqid 4 M S5 COOABETHO M ompeMa MNOCeGHO
NMPOeKTHPAHA WM NOAr0TBEeHA 32 HUB (BAH AHekc B, ognen 7.).

AHEKCF
OBJACHYBAIBE HA TIPEJMETHUTE HA KOHTPOJIHUOT CIIUCOK
(xako mro e onpexnesneno Bo Onaen 2 o0 MATEPHJAJI U OITPEMA on Anexc A)

1.  HyxiieapHu peakTopW M NMoce0HO NMPOEKTHPAHA WJIM TOATOTBEHA ONpeMa M
COCTABHH J1€JI0BH 32 HUB

BOBEJTHA 3ABEJIEITIKA

PasnuyHM BUIOBY Ha HYKJICAPHH PEAKTOPH MOXKAT Ja C& KapaKTepH3HUPaaT CIopen Toa
K0j Momeparop e ynorpebeH (mp. rpadur, Temka BOA, JiECHA BOAA, HUTY e€IEH),
CIIEKTApOT O HEYTPOHH BO Hero (Ip. TepMUUKH, Op3), BUAOT HA YHOTPEOSHHOT
pasmanysau (IIp. BOJA, TEUEH METAJ, TOIEHA COJI, Tac) WK CIOpeR HUBHATa (YHKIMja
wi Bun (TIp. PEAKTOpPU 3a IPOM3BOACTBO HA €NEKTPUYHA EHEpruja, PeakTopu 3a
HCTPaKYBamke, PEAKTOPH 3a TecTHpame). Llenta e cure ox OBHE BUIOBU Ha HYKJICAPHHU
peaKkTopH /1a ce BO PAMKHTE Ha OIICErOT O OBOj BHEC U CHTE HETOBH NOIBHECOBH, OHAMY
kaze e coonBeTHO. OBOj BHEC HE TM KOHTPOJIMPA PEAKTOPUTE 32 (py3uja.

1.1. KoMIieTHH HyKJIeAPHH PEAKTOPH

HykneapHurte peaxkTopy KoM ce CrocoOHM 3a (DyHKIMOHMpame 3a OApKyBame Ha
KOHTPOJIMPAHA CaMOOAPAJINBA (Py3UCKa BEPIDKHA PEaKI)ja.

OBJACHYBAUKA 3ABEJIEITIKA

,,HyKJieapeH peakTop* BO OCHOBa BKJIy4yBa MPEAMETH BO HJIH MOHTHPAHH JUPEKTHO HA
PEaKTOPHUOT caj, ONpeMara Koja IO KOHTPOJIHpAa HMBOTO HA CTPyja BO jafpoTo U
COCTaBHHTE JEJIOBH KOM OOMYHO COAPIKAT MM H0AraaT JUPEKTHO BO KOHTAKT CO MM IO
KOHTPOJIPAAT PasiayBadoT Ha PEaKTOPHOTO jasipo.

M3BO3H

H3B030T Ha UeanoT 30Mp OA INIABHH MPEIMETH BO PAMKHTE HAa OBHE IPaHHULHM Ke Ce
CIy4yd CaMO BO COTJIACHOCT CO IMOCTAIIKUTE O YNHarcTBOTO. THe NOoenuHeYHH
MIPEeAMETH BO PaMKHTE Ha OBaa (QYHKIHOHAJIHO AeHHHpaHa IPaHUIA, KOMUIITO K ce
HU3BE3yBaaT CaMO BO COIVIACHOCT CO IOCTAaNKMUTE Of YMAaTCTBOTO CE€ HABEINEHU BO
crasosr 1.2. no 1.11. Bnagara ro 3ampxyBa IpaBOTO [1a TH NPHUMEHYBA MTOCTATIKUTE
on VharcTBoTO Ha APYTH IPEIMETU BO PAMKUTE Ha (PYHKIOHAIHO AeHHHpaHATA
TpaHHLA.

1.2. CanoBu co HyKJIeapeH peaKkTop

MeranHu CcagoOBH WM HHMBHHM JEJOBH NPOU3BEAEHH BO pabOTMIHHLA, MOCEOHO
MPOEKTHPAHU WM TOATOTBEHM [a IO COAPIKAT JaAPOTO HA HYKJIEAPHUOT PEAKTOP KaKo
wTo e AeduHMpaHo Bo cras 1.1. morope, Kako U COOZBETHH PEAKTOPHH MHTEPBAIH KaKO
wTo e AeUHIpaHo BO cTaB 1.8. moxomy.
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OBJACHYBAUKA 3ABEJIEITIKA

Touka 1.2. omdaka camoBu cO HyKIeapeH peakTop Oe3 pa3jiuka Ha CTENeHOT Ha
TIPUTHCOKOT U ordaka PeakTOPCKH CamOBH IION IPHTHCOK M KamaHapuu. | naBara Ha
PEAKTOPCKHOT caj e omdareHa co Touka 1.2, Kako IJIaBeH e O PEaKTOPCKHOT Can
[POH3BEIEH BO PAOOTHIIHULIA.

1.3, ¥Ypeau 3a npoMeHa HA TOPHBOTO BO HYKJIEAPHHTE PEAKTOPU

ManunynatueHa onpemMa MoceOHO NPOEKTHPaHA WM ITOATOTBEHA 32 CTaBame N
OTCTPaHyBambe HAa TOPHBO BO HYKJIEAPEH PEaKTOp Kako IITO € Ae(uHupaHo Bo cras 1.1.
Torope.

OBJACHYBAYKA 3ABEJIEITIKA

Hpe/:(Me'rI/rre HaBCACHU IIOrope€ OBO3MOXKYBAAaT MNOJIHEHE BO TEKOT HA pa60TeH,er O UIn
yrIOTpe6a Ha TCXHHYKH CO(I)I/ICTI/II.II/IpaHI/I KapakTEPUCTUKU 3a INO3ULIHUOHHPAKE HIIN
LCHTPpHUPAkE 3a 1a OBO3MOXKHN KOMILUIEKCH OrEpaniin 3a BaICHE HA TOPHUBOTO KaKO OHUEC
BO KOU HEIIOCpeaHaTa BU3yejIHa KOHTPOJIa UK MpUCTall 10 rOPUBOTO HE CE€ BO3MOIKHU.

1.4. KoHTpPOJHH HIMNKH H ONIPeMa 32 HyKJIeapeH PeaKkTop

Iunky, crienyjasHo HAaNpaBeHW WM IOATOTBEHH, CTPYKTYPH 33 HUBHA MOTIIOPA N
3aApXKyBambe, INMOTOHCKM MEXaHU3MHU CO INWUINKW WIW BOAWIIHM LEBKU 3a IIWIKW 3a
KOHTpOJIa Ha TIPOLIECOT Ha (rCHja BO HYKJIEapeH PeakTop Kako IITO € Ae(pUHUPaHO BO
cras 1.1. morope.

1.5. IleBKH noa NPUTHCOK 32 HYKJIEAPEH PeaKkTop

Ieku koM ce MOCeOHO MPOEKTHPAHH WM MOATOTBEHH Aa CONPXKAT M TOPUBHU
€NIeMeHTH W MpUMapeH pasiiafyBad BO PEaKkTop Kako mro e neduHupano Bo cras 1.1.
TIOTOpE.

OBJACHYBAUKA 3ABEJIEIIIKA

IleBKu IO IPUTHCOK CE AENOBHU Off KAHAJIH 33 TOPUBO IPOSKTHPAHH J1a (PyHKIMOHUPAAT
TIpH 3TOJIEMEH MPUTHUCOK, OHeKoram Hag 5 MPa.

1.6. KomyJika 3a HyKJIeapHO ropuBo

LleBKH O HUPKOHMYM MEeTAJI WIIH JIerypa Ha LIUPKOH (MJIN CKJIONOBHU O LIEBKHU) TOCEOHO
MPOEKTUPAHN WM TIOATOTBEHH 32 yroTpeba Kako KOLIYJIKa 33 TOPHBO BO PEAKTOp Kako
wTo e AeuHupaHo Bo cras 1.1, morope u Bo xoymunnu Hapg 10 kg,

3alenemka; 32 IIMPKOHCKU LIEBKU MO MPUTUCOK, BUAM 1.5. 3a KaJaHAPUCKH LIEBKH,
Buau 1.8.

OBJACHYBAUKA 3ABEJIEITIKA

IleBkH O LMPKOHMYM METal WM LEBKM O Jierypa Ha IMPKOH 3a yrnotpeba BO
HYKJIEApEeH PeakTop Ce COCTOjaT OJf LUPKOH BO KOj COOAHOCOT Ha Xa(pHUYM Hacrpema
LUPKOHUYM 00MYHO € momana of 1:500 nesoBu 1o TeKHHA.

1.7. IlpumapHu pazjagyBadyKH IMyMIIH HJIH LHPKYJIATOPH

ITymnu uny QUpKyIaTOpHU MOCEOHO IPOEKTUPAHH WITH ITOATOTBEHH 32 LUPKYIHPAkhEe Ha
MPUMAPHUOT Pa3yiafyBad 3a HyKJIEapHHU PEaKTOPU Kako ITo e nedunupano 8o cras 1.1.
TIorope.

182 oa 359



Cnyx6eH BecHuK Ha PM, 6p. 91 oa 11.05.2016 roavHa

OBJACHYBAUKA 3ABEJIEITIKA

IoceOHO MPOEKTHPAHH WM MOATOTBEHHU IyMITH WM LIPKYIATOPH omndakaaT yMIH 3a
PEaKkTOpH CO BOTHO pasiiafyBame, LIPKYIATOPH 33 PEAKTOPU CO TacHO pasiiafyBarbe U
€IIEKTPOMATHETHH U MEXAHUYKH [IyMIIN 32 PEaKTOPH CO PaslafyBambe CO TeUeH METaL
Opaa ompema Moxe jga ondartd NymmH co pa3spabOTeHH CHCTEMH 33 XEPMETHUKO
3aTBOPARHE FUTH MOBEKECTPYKO XEPMETHYKO 3aTBOPAE 33 [a CE CIPEYH MPOTEKYBAbEe
Ha NPUMApHUOT pasjiaiyBad, OKJIONEHM IyMINM M IyMnu cO uHeprHa maca. OBaa
nebunuimja ondaka mymmnu Bo cornacHoct co Omnen 11, ITonoxnen I, Hamomena Hb
(cocraBun nenou ox Kmaca 1) om Komekcor Ha AMEPHKaHCKOTO 3IpY>KEHHE HA
MawnHckn uxkenepu (ACME), 1 eKBHBaJICHTHH CTaHAAP/IH.

1.8. BHaTpemHu 1eJI0BH HA HYKJIEAPEH PeaKTop

,BHATPEITHN JI€OBU Ha HYKJIEapeH peaxkTop” MoceOHO TNPOEKTHPAHU N
TIOATOTBEHH 32 yrnoTpeba BO HyKJI€apeH PeakTop Kako INTO € AeGUHMpaHO BO CTaB
1.1. morope. OBa omdaka, Ha TIpUMep, MOTHOPHU CTOJOOBU 3a jaApPOTO, KAaHAIH 3a
TOPUBO, KaJaHAPUCKH II€BKM, TOIIMHCKH INTHTOBH, TPETPAAH, peLIeTKacTH
HOTIOPHH jaApa U Au(y3epCKH ILIOHH.

OBJACHYBAUKA 3ABEJIEITIKA

,,BHATPEIIHN NeJIOBU Ha HYKJIEAPEH PeakTop™ ce TIIaBHU CTPYKTYPH BO €[ICH PEaKTOPEH
caJ KOM MMaaT €lHAa WM MoBeke (DYHKLUHHM KaKO Ha MpHMep NOTIOpa Ha jafpoTo,
OIP>KYBalb€ Ha LIEHTPUPAHOCT HA TOPHBOTO, HACOYyBabe Ha MPOTOKOT Ha IIPUMAPHOTO
CPEeACTBO 3a pasiiamyBame, obe3benmyBarme Ha 3alITHTA HA PEAKTOPHHUTE CAaOBH O
PaZHOAaKTHBHO 3pavethbe U yIPaByBatbe CO HHCTPYMEHTHTE BO jaapOTO.

1.9.  H3meHyBauu Ha TOIUIMHA

(a) Teneparopu Ha mapea MOCEOHO MPOCKTUPAHHM WM MOATOTBEHH 32 MPUMAPHUOT
WJIH CPEIHHUOT PasjiafeH KPyr BO HYKJICAPEH PEaKTOp KaKo IITO € Ae(pHHUPAHO BO
cras 1.1. morope.

(6) [pyru u3MeHyBaud Ha TOIUIMHA NMOCEOHO MPOEKTHPAaHH WM MOATOTBEHH 32
ymotpeba BO MPUMAPHUOT passiaZieH KPyr BO HYKJEApEeH PeakTop Kako IITO
nebuHIpaHo Bo cTas 1.1. morope.

OBJACHYBAYKA 3ABEJIEITIKA

I'eneparopure Ha mapea ce MOCEOHO MPOEKTUPAHU MM MOATOTBEHU 33 IIPEHOC HA
TOIUIMHATA FeHEePHpPaHa BO PEAKTOPOT BO HAMOjHATa BOJA 3a IeHepupate Ha napea. Kora
ce pabotu 3a Op3 peaxTop KOj MCTO Taka COAPSKH U CPEleH PasiajieH KPYr, FeHepaTopoT
Ha Mapea ce Haora BO CPeIHHOT KpPyT.

Bo peakTop CO racHO pasJjaJHO CPEICTBO, M3MEHYBAauOT HA TOILUIMHA MOXKE Ja Ce
HCKOPUCTH 32 MPEHOC Ha TOIUIMHATA BO BTOPOTO TACHO PasiialHO CPEACTBO KOe ja
MIOKpEeHyBa racHara TypOuHa.

Ilongpaujero Ha mpuMeHa Ha OBO] BHeC He ondaka M3MEHyBayM Ha TOIUIMHA 32
CHCTEMHTE 3a MOTIIOpA HA PEaKTOPOT, Mp. CHCTEMOT 3a WTHO pasjagyBame HIIH
CHCTEMOT 3a PasiiafyBambe Ha IPEOCTAHATATA TOILIHHA.

1.10. HeyTpoHCKH JeTeKTOPH

IToceOHO MpOEKTUPaHU MM MOATOTBEHH HEYTPOHCKHU JIETEKTOPH 32 YTBPAYBAMHE HA
HHUBOATA HA HEYTPOHCKH (IIYKC BO jaAPOTO HA PEAKTOPOT, KaKO IITO € AeUHUPAHO
Bo cTas 1.1. morope.
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OBJACHYBAUKA 3ABEJIEITIKA

IompayjeTo Ha IpUMeHa Ha OBOj BHeC or(aka IeTeKTOPU HaIBOP U BO jaAPOTO KOU T'
Mepar HUBOATa Ha HEYTPOHCKUOT TEK BO ToNeM oricer, BoodndaeHo o 10" HeyTpoHH Ha
cm” Ha cexynna 1o 10" meyrponn Ha cm® Ha cexymna wm noseke. Hagsop ox janporo
Ce OfHeCYBa Ha OHME MHCTPYMEHTH HAIBOpP OX jafpOTO Ha PEaKTOPOT KAKO IITO €
ne(uHHpaHO BO cTas 1.1. morope, HO KO ce HaoraaT BO OMOJIONIKATA 3aIITHTA.

1.11. HaaBopemHHu TOIUIMHCKH WITUTOBH

,,HaBOpELIHNTE TOIUIMHCKH IUTHTOBU® MOCEOHO MPOEKTHPAHU WM MOArOTBEHU 32
yrmotpeba BO HyKJIeapeH peakTop Kako wro e paedurmpano Bo craB 1.1 3a
HaMajlyBame Ha 3ary0ara Ha TOIUIMHA M KMCTO TaKa 3a 3ALITHTA HA 3aIITHTHUTE
CamoBH.

OBJACHYBAYKA 3ABEJIEITIKA

,,H{aBOPEIIHN TOIUTMHCKN IITUTOBH® C€ TJIABHM CTPYKTYpPH KOM C€ CTaBaaT Bp3
PEAKTOPHUOT Cal KOM ja HamajgyBaar 3arybara Ha TOIUIMHA O PEaKTOpOT U ja
HaMaJyBaaT TeMIIepaTypara BHATPE BO 3ALITHTHUOT Caj.

2. HeHyxieapHu MaTepyjalii 3a peakTopu
2.1. JleyrepuyM u Teuika BOAa

Jeyrepuym, Temka Boaa (ASyTepPHyM OKCHJT) H CEKOE APYrO COSAMHEHHE Ha Iy TEPHYM
BO KO€ COOJHOCOT Ha JIeyTepUyM HaclipeMa aTOMH Ha BOAOpox HagmuHyBa 1:5 000 3a
yroTpeba BO HyKJIapeH peakTop Kako wWro e aebuHupano Bo craB 1.1. morope Bo
KOJMMYMHU KOH HaaMiHyBaaT 200 kg Ha aTOMH Ha IeyTepryM 3a Koja Omio 3emMja mpuMay
BO K0j Omyto nepuon ox 12 meceny.

2.2. HyxkneapHo uuct rpadur

I'padur Koj FiMa CTENeH Ha YKCTOTa MOroJieM Of 5 [eIOBH Ha MITHOH GOp-€KBUBAJICHTH
U co rycruta noronema of 1.50 g/cm 3a ynorpeba BO HyKJIeapeH peakTop Kako IITO €
neduHupaHo Bo cTaB 1.1 morope, BO KOJWYMHH KOM HAAMUHYBAAT 1 KUIOrpam.

OBJACHYBAUKA 3ABEJIEIIKA

3a menuTe Ha W3BO3HA KOHTPONA, BiajiaTa Ke OZUTYHH Al W3BO3OT Ha rpaduTt Koj TH
HCIIOJIHYBa ropeHaseieHnTe crneludukaiuy € 3a ynorpeba Bo HyKI€apeH PEeaKTop HIIH
He.

bop-exeuBainent (BE) Moxe 1a ce yTBPAH €KCIEPHMEHTAJIHO WM Ce IPeCMeTyBa KaKo
cyma on BEz 3a neuncry cyncranuum (0cBeH BEjarnepon, OMIIEj KU jaraeponoT He ce cMeTa
32 HEUHCTA CYICTAHLM]a) BKIY4UTEIHO OOp, IpH [TO!

BEz (ppm) = CF x xoHIeHTpawyja Ha eneMeHToT Z (in ppm);
CF e daxTop Ha koHBep3uja: (6z X AB) neneHo co (6B x Az),
6B u 6z nipecewu ce 3a paboTa Ha TepMaJTHU HEyTPOHH (BO ambepH) 3a pUpoaeH 6op u

€NIEMEHTOT Z COOZIBETHO B A M A, Ce aTOMCKM MacH Ha MPUPOJIEH OOp M eNeMeHTOT Z
COOJIBETHO.

3. IocTpojku 3a moBTOpHA 00pabOTKA HA O3pAadeHH EIEMEHTH Ha TOPHBO U Ompema
NoceGHO MPOEKTHPAHA NI TTOATOTBEHA 38 HUB
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BOBE/IHA 3ABEJIEIIKA

IoBropHaTa 00paboTKa Ha O3paveHO HyKJICApHO FOPHBO I ONZNEIyBa ILTyTOHUYMOT H
YPAHHYMOT OZ BHCOKOPAJHOAKTHBHHUTE (DMCUCKH MPOM3BOAMU H IPYIH TPAHCYPAHHCKU
eneMeHTH. PasiuyuHM TEXHWHYKH MPOLECH MOXAT 1a ja TIOCTUTHAT OBaa Cemaparyja.
Cenak, co TekoT Ha ropuHuTe Ilypekc cTaHa HajynoTpeOyBaHUOT M HajmpU(paTEeHHOT
npouec. Ilypekc ordaka paspenyBare Ha HYKIEAPHOTO TOPHBO BO a30THA KHCEJHHA,
MPOCNIEICHO CO Cemapaiija Ha YPaHHyM, IUIyTOHHYM U (DHCHCKH IIPOM3BORH CO
eKCTpakuuja 3a paspeayBad co yrmorpeba Ha MemiaBuHa on TpuOytun ¢ocdar Bo
OpPTaHCKH pa3penyBad.

Kamarmrernte Ha Ilypekc mMaar mpomecHH (GYHKUMH CIMYHH €IHA Ha JpYTa,
BKJIVUMTENIHO. CHTHEH€ HA O3DAueH TOPHBEH €JIEMEHT, PaspefyBarke Ha TOPHUBO,
eKCTpaKIMja 3a paspenyBad U CKJIAANPame Ha MPOLECHH TedHoCTH. MCcTo Taka Moxe aa
MMa OTpeMa 3a TOIUTMHCKA ISHUTPANHja Ha YPaHIyM HHTPAT, KOHBEP3Hja Ha Ty TOHHYM
HHTpAT BO OKCHJ WJIH MeTal 1 00paboTKa Ha OTIaJHA TeYHOCT OX (PUCHCKU IPOU3BOA BO
00JHK COOIBETEH 3a MOJTOTPAjHO CKJIAAUPAe WIH OTCTpaHyBame. Cemak, moceOHHOT
BUI U KOH(urypammja Ha ompemara Koja I'l H3BeIyBa OBHE (YHKIMH MOXE fa €
pasimmuHa nomery karnauurerute Ha ITypekc O pasiMYHM MPHYMHM, BKIYyYUTEIHO U
BHAOT M KOJNMYMHATA HA O3PAUYCHOTO HYKJIEAPHO TOPUBO Koe Tpeba MOBTOPHO 1a ce
00paboTH U MIAaHUPAHOTO OTCTPaHYBAakbE Ha yHoTpedeHuTe Matepujany u ¢punozodujara
3a 6e30€THOCT U OZIPIKYBA-ETO BKIY4YEHH BO NPOSKTOT HA KAIlaLUTETOT.

»I1ocTpojka 3a moBrOopHa 00paboTka HA O3paueHU TOPHBHU €JIEeMEHTH  ru omdaka
olpeMara U COCTaBHHTE JIENIOBH KOH OOHYHO J0araaT BO UPEKTEH KOHTAKT U JUPEKTHO
IO KOHTPOJIMpPAaT 03padeHOTO FOPHBO H INIABHUTE TEKOBU 32 00pabOTKa Ha HYKJICApHHUOT
Marepujat U pUCHCKUTE IIPOU3BOLIL

Osgue TIPOUECH, BKITYUUTCITHO 1 KOMIUJICTHUTE CUCTEMH 3a KOHBepSHja Ha TUTYTOHUYM U
MPOM3BOLCTBO HA IUIYTOHMYM METal, MOJKAaT Ja Ce MAeHTU(MKyBaaT On CTpaHa Ha
MEpKHTE KOHM Ce Mpe3eMeHH 3a H30erHyBame Ha KPUTUYHOCT (IIP. CO TeOMETpH]ja),
M3JIOKEHOCT Ha pajujaumja (Tp. CO CTaBambe [ITHTOBH) M OMACHOCTH OJ] TOKCHYHOCT (TIp.
CO 3ALUTHTYBAE).

HU3BO3U

H3B030T Ha LenHOoT 30Up Of ITTABHU IPEIMETH BO PAMKUTE Ha OBUE IPAHULIN K€ Ce CIIydU
€aMO BO COIIACHOCT CO MOCTANKHUTE o7l Y IaTCTBOTO.

Brnanara ro 3agprkyBa mpaBoTO a ' MPUMEHU ITOCTANIKWTE 32 YIMATCTBOTO HA JIPyru
MPEeIMETH BO PAMKUTE Ha (PYHKLHOHAIHO Ae(UHUpaHATA IPaHMLIA KAKO IITO € HABEAEHO
TIONONY.

Ilpenmern ox ompema KOM Ce CMeTaaT Jeka CllaraaT BO PaMKHTE Ha 3HAYCHETO Ha
(pazara ,,u onpema noceOHO TIPOEKTHPaHa MM MOATOTBEHA™ 3a MOBTOpHA 00paboTka Ha
O3pavueHH rOPUBHHU €JIEMEHTH On(aKaar;

3.1. MamuHH 32 CHTHe€ HA 03PAYeHH FOPHBHH €JIEMEHTH

JlaneunHCKH yrpaByBaHa onpema noceGHO POeKTHPaHa I TOATOTBEHa 38 yroTpeGa Bo
MOCTPOjKa 3a MOBTOpPHAa 00pabOTKa Kako INTO € AehMHUPAHO MMOrope M HaMeHeTa 3a
CeUeHbe, CHTHEIbE MU CELIKAe HA CKJIOMOBH CO O3PauyeHO HyKJICAPHO TOPUBO, CHOMOBH
WJIA IIUTIKA.
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OBJACHYBAUKA 3ABEJIEITIKA

OBaa ompema ja cede KOLIYJKATA HA TOPUBOTO 3a Na IO H3JIOXKH O3PAueHHOT
HyKJieapeH MaTepHjaj 3a paspedyBame. 3a Toa ce ynorpeOyBaaT TmOCeOHO
MPOSKTHPAHH HOXXEBH 32 CEUCHe METal, MAKO MOXKe Aa ce ymorpedH M HampenHa
omnpema, Kako Ha IIpUMep JacepH.

32. Capnosu 3a pazpeayBame

PesepBoapu 3amTHTEHH Of KPUTHYHOCT (TIp. CO Masl AMjaMeTap, NPCTEHACTH WIH
IUIOYECTH pe3epBoapH) IMOCeOHO MPOSKTUPAHM UM MOATOTBEHHM 3a yHOTpeba BO
MOCTPOjKa 3a TOBTOPHa 00paboTka Kako INTO € TOrope HAaBeAeHO, HaMEHEeTH 3a
paspenyBame HA O3padveHO HYKJICAPHO TOPHUBO M KOHM MOXKAT Oa MPETPIAT JKELIKa.
BHCOKOKOPO3MBHA TEYHOCT U KOU MOYKAT fa OMIAT JAJIeYMHCKU TOBAPEHH U ONPIKYBaHM.

OBJACHYBAYKA 3ABEJIEITIKA

Bo camouTe 3a paspenysambe BOOOHYACHO Ce BHECYBA HCHTHETO MCTPOIIEHO T'OPHBO.
Bo oBHe CagoBM 3ALITUTEHH OX KPHTHYHOCT, O3PAUYSHHOT HyKJIEapeH MaTepujal ce
paspenyBa BO a30THAa KHCEJIWHA M OCTaTOKOT O IyLINUTE Ce OTCTPaHyBaaT Of
MIPOLIECHHOT TEK.

3.3. EKcTpaxkTopM o pa3peayBad H OIpeMa €O eKCTPAKTOPH 3a pa3peayBayd

IoceOHO MPOEKTHPAHK WK TIOATOTBEHH EKCTPAKTOPH CO paspedyBad, Kako Ha IpuUMep
TIOJTHETH WKW TYJICHPAYKW  KOJIOHHW, MCIIAJIKHU-TAJIOKHUIA WA L[eHTpI/I(l)yT‘aJTHI/I
KOHTAaKkTOpH 32 ynorpeba BO MOCTPOjKa 32 MOBTOpHA 00pabOTKa Ha O3paveHO TOPHUBO.
Excrpakropure CO paspeiyBad Mopaar Ja Ce OTIOPHH Ha KOPOSHUBHHOT e(eKT Of
a30THaTa KucenmHa. ExcTpakTopure co paspemyBad OOMYHO Ce MPOM3BEAyBaaT Co
WCKJIYYUTENHO BHUCOKH CTAHAAPAU (BKIyYUTEHO M MOCEOHH TEXHMKH 33 3aBapyBame U
WHCIeKIMja U 00e30enyBame Ha KBAJIUTET M TEXHUKH 3a KOHTPOJA HA KBAJIUTETOT) Of
HE’ProcyBauKy 4eNUK CO HHU30K CTENEH Ha jarfepos, TUTAHWYM, LUPKOH WM APYrd
BHCOKOKBAJIUTETHH MATEPH] aJIH.

OBJACHYBAYKA 3ABEJIEITIKA

Excrpaktopure co paspemysad no0MBaaT pacTBOP O O3PAueHOTO TOPHUBO O
paspemyBaumTe W OpPraHCKM pacTBOp KO BpLIM Cemapainija Ha yPaHHyMOT,
IUIYyTOHAYMOT 1 (ucuckuTe mpomsBomu. Ompemara 3a eKCTpakija cO paspemdyBad
OOMYHO € TMPOeKTHpaHa 3a ia I'M HUCIOJHK CTPOTHTE ONMEPATHBHU [TAPAMETPH, KaKO Ha
IpUMep IOIrOTPaeH BeK 0e3 YCJIOBH 3a OIPIKyBame MM MPHIATOJIMBOCT 3a JIECHA
3aMEHa, eJHOCTABHOCT 3a PaKyBale U KOHTPOJa U (HIEKCHOMIHOCT 3a BapHjallid BO
IPOLIECHUTE YCIIOBH.

3.4.  CanosH 3a ApxKeme WIH CKIATHPAE HA XeMHKAJIHH

INocebHO TPOEKTHPAHH WM MOATOTBEHH CKIAZOBH 32 IPKEHE IUTH CKIANHpame 32
yroTpeba BO MOCTpOjKa 3a MOBTOpHA 0OpaboTka Ha o3paueHoro ropuso. Camosure 3a
ApKEeHbe MU CKIIAfUpabe MOpaaT a ce OTIOPHU Ha KOPO3UBHUOT e(eKT Of a30THATa
kucermmHa. CafioBHTE 3a ApXKEHmE WIH CKIATUpame OOMYHO Ce TPOU3BENyBaaT oOff
MaTepyjaiy, Kako Ha NpUMep He ProcyBaukM HeJIMK CO HU30K CTEIEH Ha jaryiepon,
THTAHAYM WJIH LUPKOH WM APYTM BHCOKOKBAJIMTeTHHM Marepujamu. Camosure 3a
IPKEEbe HIIN CKIIAHPAbe MOXKAT [1a Ce IPOESKTHPAAT 32 NANCYHHCKO (DYHKIIMOHNUPAE U
OAPXKYBAalE M MOXAT [a [M HMAaT CICAHHTE KAPAKTEPHCTHKH 33 KOHTPOJNA Ha
HyKJI€apHa KPUTHIHOCT:
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(1) sumoBM WMNM BHATPELIHW CTPYKTYPH CO OOp-€KBHBAJEHTH O HajMajKy IBa
TIPOLIEHTH, UJIH

(2) wmakcumanex aujamerap oa 175 mm (7 in) 3a UHITHHAPHUYHH CaZOBH, UITH
(3) makcumanHa mupovYHHa o 75 mm (3 in) 3a IIOYECTH WK IPCTEHECTH Caa0BU.

OBJACHYBAYKA 3ABEJIEITIKA

On ¢asara Ha ekcTpakiMja CO paspenyBad NPOWNETYBaaT TPU T[JIABHH MJIA30BH CO
mpouecHa TeqHocT. CamoBHTE 3a OpKeme IWIN CKIAAUpame ce ymnoTpeOyBaaT BO
TIOHATAMOLITHOTO TIPOLIECHPAbe Ha CHTE TPH MJIa3a, KaKo IUTO CIEeAyBa:

(@)  YUucTHOT pPacTBOp HAa YpaHHYM HHUTPAT € KOHLIEHTPHUPAH CO HCTAPYBAme U Ce
MPOIYLITA IO TPOLIECOT Ha ACHUTPALHja Ka/ie Ce KOHBEPTHUPA BO YPAHHYM OKCHIL.
OBOj OKCHJ] IOBTOPHO Ce ynoTpeOyBa BO LIUKJIYCOT Ha HYKJICAPHOTO FOPUBO.

(6)  BucoKOpamMOAKTHBHHOT pacTBOp HA (UCHCKM IPOM3BOAUM OOWHUHO €
KOHLIEHTPUPAH CO HCIAPYBAmBe U CE CKIAAMPA Kako TedeH KOoHueHTpar. OBoj
KOHIIEHTPAT MOXKe MOCIEAOBATENHO 1a MCIapyBa U 1a ce KOHBEPTHPa BO OONHK
COOJIBETEH 32 CKIIAJNPAEE HITH OTCTPAHYBAFbE.

(8) YucTHOT pacTBOp HA IUIYTOHHMYM HHUTpAaT € KOHLIEHTPUPAH U Ce CKiIaaupa 10
HEroBHOT IPEeHOC KOH IoHatamomHuTe (asu ox mpouecor. KonkperHo,
CaZioBUTE 3a JApXKEHe WIM CKIaJUpamke HA PacTBOPU Of IUIYTOHHYM ce
MPOEKTHPAHU 3a JIa ¢ M30erHar NpobieMH cO KPUTHYHOCT KO ITPOU3JNIeTyBaaT
Ol IPOMEHUTE BO KOHLIEHTpaLujaTa U OOJIMKOT Ha OBO] MJIa3.

3.5.  Cwucremu 3a Meperse HA HEYTPOHH 32 KOHTPOJIA HA MPOLIECOT

CucreMuTe 3a MEpEHE Ha HEYTPOHM TOCEOHO TNPOEKTUPAHHW WIIM TIOATOTBEHH 32
UHTErpanyja u ynorpeba Co aBTOMATU3MPAHKM CHCTEMHM 3@ KOHTPOJIAa Ha TPOLECOT BO
MOCTPOjKa 3a MOBTOpHA 00paboTKa Ha 03padYeHH TOPUBHH EIEMEHTH.

OBJACHYBAYKA 3ABEJIEITIKA

Osue cucremu ja omdakaaT MOKHOCTA 32 aKTUBHO U ITACHUBHO MePEHe Ha HEYTPOHU U
IMCKPUMHHALMjA CO LeJl Ia Ce YTBPOM KOJMYMHATA M COCTABOT HAa (DHUCHUCKHOT
mareprjan. LIeOCHHOT CHCTEM € COCTaBeH Of I'eHepaTop Ha HEYTPOHH, AETEKTOp Ha
HEYTPOHH, 3aCHITyBa4H U eJIEKTPOHHKA 32 00paboTKa Ha CUTHAJL

Ionero Ha mpuMeHa Ha OBOj BHeC He omdaka AeTeKuHja Ha HEYTPOHH 1 MEPHU CHCTEMU
KOHU Ce IMPOEKTHPAHHU 32 BOJCH-E HA €BUICHLN|A HA HyKJIEApHUOT MaTepHjall U 3allTUTa
i Koja OMyIo Apyra MpEMeHa KOU He ce TIOBP3aHH CO MHTerpanujata u ynorpedara Ha
ABTOMATH3MPAaHU CHUCTEMH 3a KOHTpPONA Ha MPOLECOT BO MOCTPOjKa 33 IIOBTOPHA
00paboTKa Ha 03pavYeHUTE FTOPUBHU EJIEMEHTHU.

4. IocTpojkn 3a MPOM3BOACTBO HA TOPHBHH €JEMEHTH 3a HYKJeapeH
peaKkTop H onpemMa nocedHO NPOEKTHPAHA HJIM MOAT0TBEHA 32 HUB
BOBEJTHA 3ABEJIEITIKA

EnemeHTH o HyK/eapHO TOPHBO CE MPOM3BEACHH OX €JCH WU MOBEKe ON M3BOPHTE
unu cnenyjanHute ¢pucucku MaTepujanu HaseneHu B0 MATEPHUJAJI A OIIPEMA on
OBOj] aHEKC. 3a OKCHUAHHM TOpHBA, HAjYeCTHOT BHI HA TOPHBO, MMa OIpeMa 3a
NpeCyBarbe Ha MEJeTH, CHHTHAPAEe, MENehe U Ipafipame. MelnaHn OKCHHHE TOpHBa
Ce TPEeTHUPaaT BO KOMODH CO pakaBULM (WIH €KBHBAJCHTHA 3alLITUTA) NOAEKA [a Ce
3amevarar BO KOLIyJKata. Bo cure ciydan, ropuBOTO XePMETHYKH Ce 3aIe4aTyBa BO
COO/IBETHA KOILIyJKa KOja € NpPOeKTHpaHa ja Ouzie npumapHa oOBHBKAa BO Koja €
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3aTBOPEHO TOPHBOTO 3a Ja 00e30enu coonBeTHa (QYHKLUHOHAIHOCT U 0e30eqHOCT BO
TeKOT Ha paboremero Ha peakropor. Mcro Taka, BO cuTe Ciydau, MOTpeOHO €
[pelu3Ha KOHTPOJIa HAa MPOLECUTE, MOCTAIKUTE KM OINpeMaTa CO HCKIIYYHUTETHO
BHCOKH CTaHAAPIH CO Len aa ce obe3benu npenBuainBa u O0e30eaHa MPOTyKTHBHOCT
HA TOPHBOTO.

OBJACHYBAUKA 3ABEJIEITIKA

Ipenmer on ompeMa KOH Ce CMETaaT AeKa CaraaT BO paMKUTE HA 3HAUSHETO Ha
¢pazara ,,u ompema moceOHO MPOEKTHpPAHA WM MOATOTBEHA 3a MPOW3BOACTBO HA
TOPHUBHH eJleMeHTH Omdakaat onpema Koja:

(a) obuuHO nmoafa BO MUPEKTEH KOHTAKT CO, WM JUPEKTHO ro obpaborysa, WM
KOHTPOJINPA, IPOH3BOACTBEHHOT TEK Ha HYKJICAPHUOT MaTepHjalr,

(6) xepmernuKy ro 3aTBOPA HYKJICAPHHOT MAaTEPH]jall BO KOLIYJIKATA,

(B) ro mpoBepyBa HHTEIPUTETOT Ha KOIIYJKATa WX IUTOMOaTa,

(r) ro mposepyBa 3aBPUIHHOT TPETMaH HA XEPMETHIKH 3aTBOPEHOTO FOPHBO; MITH
(o) ce ynorpeOyBa 3a CKJIOIYBatb€ Ha €IEMEHTUTE HA PEAKTOPOT 33 TOPUBO.
TaxBara onpema UM CHCTEMH Off OLIPEeMa MOXKAT A BKJIYarT, Ha IPHMED:

1) TMOTHONHO aBTOMATCKHM CTaHMIM 3a MPOBEPKa HA IENETH MOCceOHO MPOEKTHPAH!
WIM MOATOTBEHH 3a MpPOBEpKa Ha KOHEYHHTEe MOUMEH3MH U HedeKkTH Ha
MIOBPLIMHATA HA TOPUBHUTE TIENIETH,

2) aBTOMATCKH MAIlHHU 33 3aBapyBaibe MOoCeOHO NPOEKTUPAHH WIJIM MOATOTBEHU 32
3aBapyBarbe Ha KPajHUTE Karalyd Ha TOPUBHUTE CTAMOBHU (MU LIHIKH),

3) aBTOMAarcCKU CTaHULIU 32 TECTHPame U NpOBepKa MOCEOHO NPOSKTUPAHU MU
TIOZITOTBEHH 34 MPOBEPKa HA MHTETPUTETOT HA 3aBPLICHATE TOPUBHU CTAIOBH (WM
LIWTTKK),

4) cucremu MoceOHO MPOSKTHPAHK MM TIOATOTBEHU 32 TPOU3BOIACTBO HA KOIIYJIKH 32
HYKJIEapPHO FOPUBO.

Touka 3 oOuuHO omdaka ompema 3a; a) PEHTIEHCKA MPOBEPKA Ha 3aBaPyBaHmETO HA
KpajHUTe Karalu Ha ctam (WM LIUMKa), O)IeTekunja Ha UCTEeKyBalbe Ha XEIUyM Of
CTaroBH MOJ MPUTHCOK (MJIM LIKIKH) U B) CKEHHPAae CO raMa-3paly Ha CTAroBH (HITH
LIWTIKK) 38 POBEPKA HA UCIPABHO HAIIOJHETUTE TOPUBHU [TEJIETH.

5. Hocrpojkn 3a cenmapamuja Ha H30TONH HA MNPHPOJEH YPAHHYM,
OCHPOMAILIEH YPAHHYM HJIH NocefeH (pucuOuIeH MaTepujas UM onpemMa,
Pa3IMYHA O AHAJIMTHYKH HHCTPYMEHTH, NOCe0HO NPOEKTHPAHA HJIH
noAroTBE€HA 3a HUB

BOBE/IHA 3ABEJIEITIKA

INocTpojkuTe, ompeMara U TEXHOJIOTHjaTa 3a cermapaLija Ha W30TOIU Ha YPaHUYM BO
MHOTY CIIy4ad HMaaT TeCHA BPCKAa CO TNOCTPOjKUTE, OMpeMara M TEXHONOTHjaTa 3a
cemapaiyja Ha M30TOIHU HA , APYru eeMeHTH . Bo moceOHM Cilydau, KOHTPOJUTE Of
Onnen 5 ucto Taka ce MPUMEHYBaaT Ha IOCTPOjKM M ONpeMa KOH Ce HaMEHeTH 3a
cerapalyja Ha U30TOIHY Ha ,, APYTU exeMeHTH . OBre KOHTPOJX Ha OCTPOjKHU U OllpeMa
3a cemapalyja Ha M30TOIH HA ,,JPYTU eJIEMEHTH  Ce KOMILUIEMEHTAPHH Ha KOHTPOJIHTE
Ha TOCTPOjKM M ompeMa moceOHO TPOEKTHPaHH WM TOATOTBEHH 3a 00paboTKa,
yrnorpeba WM TPOU3BOACTBO Ha mocedeH (ucHUcku Matepujan ondareH co
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Konrponuuor crivicok. OBre koMIuieMeHTapHu kouTponu o Onnen 5 3a ynotpebu kou
BKJIyuyBaaT ,,JIPYTH €IEMEHTH" HE CE€ MPUMEHYBAaaT HA EJIEKTPOMATHETEH MPOLEC HA
cermaparyja Ha H30TOIIH 3a KOjLITO cTaHyBsa 300p Bo [en 2 on YnarcTBoro.

Ipouecure 3a xou koHTpoaure Bo Omaen 5 ce mpuMeHyBaaT eAHAKBO Oe3 pasimnka
Jany LeNHATa IPUMEHa € cemapalija Ha W30TOIM HAa YpaHHYM WIH Cermapalnuja Ha
M30TOMHU Ha ,,IPYTH €JIEeMEeHTH  ce. racHa IeHTpudyra, racHa mudysuja, mpoiec Ha
cenapanyja Ha [1a3Ma 1 aePOAMHAMUYKH TIPOLIECH.

3a HEKOM MpOLIeCH, BpCKara €O Cermapaudja Ha W30TOMM HA YPaHHYM 3aBHCH Of
€JIEMEHTOT HAa KOj ce Bpiiu cemapaumja. OBue MpoLecH ce: Jiacepcku mnporecu (Ip.
MOJIEKyJIapHa JIacepCKa Cernaparija Ha M30TOMM U JIaCepcKa cenapariija Ha M30TOIMH CO
ATOMCKO HCIIApyBambe), XEMICKa Pa3MEeHa M jOHCKa pa3MmeHa. JlocTaByBauwmTe MOpaar
3aT0a la U3BPIIAT eBajlyallija Ha OBUE IIPOLIECH 34 CEKOj CIIydaj MOceOHO 3a MpHMEHa Ha
koHTponure o Onzen 5 3a ynotpedu Kou orndakaar ,, Ipyry elTeMEeHTH COOIBETHO.

IIpenmeru on ompemMa KOM ce CMeTaaTr [ieKa craraaT BO PaMKHTE Ha 3HAYEHETO Ha
¢pasara ,,onpemMa, pasIUYHA O AHATUTHYKY HHCTPYMEHTHU, NMOCEOHO MPOEKTHpaHa
WY TIOATOTBEHA™ 3a Celapanja Ha H30TONHU Ha ypaHuyM ondakaart:

5.1. TacHu nupeHTpudYrH H CKJIONOBH H COCTABHH [A€JIOBH MOCe6HO
NPOEKTHPAHH HJIH MOATOTBEHH 32 yNoTpeba BO rACHH LeHTPHPYTH

BOBEJTHA 3ABEJIEITIKA

I'acHata neHTpudpyra BOOOHUAGHO CE€ COCTOM O IUIMHAAP (LIIMHAPH) CO TEHKU
SUJIOBH CO nujaMerap nomery 75 mm u 650 mm BO BakyyMCKa CpeJlHa U C€ BPTH CO
ronema mnepudepHa OpsuHa ox ormpuimnka 300 m/s WIH TOBeKe, MPH IITO HMa
BepTHKaNHA cpequinHa ocka. Co Ien /1a ce MOCTHIHe BICOKa Op3HHA, MaTepHjanTe of
KOU Ce HalPaBeHU POTHUPAYKUTE COCTABHHU AEJIOBH MOPAaT ga OMIAT CO BUCOK COOIHOC
Ha LBPCTHHATA HAacmpeMa TyCTHHATA M POTOPCKUOT CKJON U 3aTO2 HEJ3UHHTE
MOSNMHEYHN COCTaBHH [EJIOBH MOpaaT fAa Ce IMPOU3BEAECHH CO MHOrY OJHCKH
TOJNIEPAHLIUK CO LSl Ja Ce MHUHHMM3HPa HEYPAMHOTEKEHOCTA. 3a pa3jhka Of APYrH
nenTpudyru, 3a racHata LeHTpudyra 3a 300raTyBake Ha YpaHUYM €
KapPaKTePUCTUYHO TOA IITO BO KOMOPATa Ha POTOPOT MMa POTHUpAdKa (POTHPAUKH)
nperpana (mperpaan) Bo oOJHMK Ha OHCK U CKJIOM Off CTALMOHAPHHU LIEBKU 38 JOBOZL H
ekcrpakiuja Ha UFg rac xoj ce cocTOM Off HajMaJIKy TPU OABOCHU KaHAIH, O] KOU J1Ba
Ce CIIOSHU Ha JIOMATKU KOM Ce MPOTEeraaT Off OCKaTa Ha POTOPOT KoH nepudepujara Ha
KOMOpaTa Ha POTOpoT. Bo BakyyMckarta cpelyHa HCTO Taka MMa U roieM Opoj Ha
KPUTHYKH MPEAMETH KO HEe POTHPAAT U KOM, HAKO Ce MOCeOHO MPOSKTHPAHHU, HE Ce
KOMIUTMIMPpaHU 3a TIIPOU3BOACTBO, HUTY IIaK C€ MNPOU3SBCACHU O YHHUKATHU
Marepujanu. MeryToa, eneH neHTpudyraneH kamarurer Gapa romem Opoj Ha OBHe
COCTaBHU JEJIOBH, TaKa IITO KOJMYHHHTE MOXAT fa obe30emar BaKHA HAITOMEHA 3a
KpajHaTa ynorpeba.

5.1.1. PoTHpayYKku COCTABHH JeJ0BH
(a) [enocHU POTOPCKH CKJIOTIOBH:

HunuHApY CO TEHKH SUIOBH WK royieM Opoj Ha MelyNoOBp3aHHW LMJIHHAPH CO TEHKH
SHIOBHU, MMPOM3BENCHH Of ©AEH WM MOBEKe MATepHjai CO BHCOK COONHOC HA CHIIA
Hacrpema rycruHa omumanun B0 OBJACHYBAUKATA 3ABEJIEHIKA xoH 0BOj
oanen. AKO ce MelyMOBp3aHH, LHJIHHAPUTE Ce MOBP3yBaaT co (IeKCHOMIHN nyBajia
WM TIPCTEHH KaKo IITO € onuIuaHo Bo oazen 5.1.1. (B). JIOKOJIKY € BO KOHEYeH OOJHK,
POTOPOT Ce MpUKa4yyBa CO BHATpeIlHa (BHATPEIIHH) CKpeTHa (CKPeTHW) mperpana
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(mperpaay) U KpajHH Kamaud, Kako ITo e omumaHo Bo ommen S5.1.1. (r) u (o).
MeryToa, LETOCHHOT CKJION MOXKE /1a C€ JOCTABH M CaMO AEIYMHO CKIIOIEH.

©) Potopcku 1IeBKH:

IoceOHO NPOEKTUPaHH MK TOATOTBEHH LIINHAPH CO TEHKH SHIOBH €O AedeNnHa of
12 mm wnu noMana, mujamerap momery 75 mm u 650 mm u TPOM3BEACHU OX €NeH
WM TIOBEKE MaTepHjaju CO BUCOK COOIHOC Ha CHJIA HACIPEMa IYCTHHA OIHULIAHUA BO
OBJACHYBAUKATA 3ABEJIEIIIKA KOH 0BOj ofzien.

(8) IIpcTenu wiu nysaja:

CocraBHM [1eJTOBU MOCEOHO MPOEKTHPAHU WM TMOATOTBEHH Aa [aAaT JIOKATH3HpaHa
[OTIIOpa Ha POTOPCKATa LieBKa WJIM [a TH CIHOjaT royieM Opoj Ha POTOPCKH LIEBKH.
JyBayo e KpaTok LUIMHIAp cO AeOennHa Ha SHAOT OX 3 mm WM NoMala, JujaMeTap
nomery 75 mm u 650 mm, x0j umMa HaOOPH U € MPOU3BEAEH OX SACH Of MaTePH]jajInTe
CO BHCOK COOIHOC Ha cuia Hacrpema ryctuHa onuinadnu B0 OBJACHYBAUKATA
3ABEJIEIIIKA koH 0BOj oaznen.

() [Iperpanu:

CoctaBHM 1enoBH BO OOJMK HAa JUCKOBU CO AMjaMerap momery 75 mm u 650 mm,
oceOHO MPOSKTHUPAHU HWITH TIOATOTBEHH 32 HHCTATIMPathe BHATPE BO LICHTpH(YranHaTa
pOTOpCKa LIEBKA, CO el [Ia Ce U30JIMpa KOMOpaTa 3a Ioarame Off [JIABHATa KOMOpa 3a
cemapauuja M, BO HEKOM Cllydad, Aa ja MOTIOMOrHe racHara nupkyianuja UF6 Bo
paMKHTe Ha TJIaBHATA KOMOpa 3a cerapanyuja Ha pOTOpCcKaTa LeBKa U IPOM3BENEHU OX
€ZleH O MaTepHjaJIuTe CO BUCOK COOOHOC HA LBPCTUHA HACIPEMA IyCTHHA OINUIIAHH
Bo OBJACHYBAUKATA 3ABEJIEIIKA oz 0Boj onaed.

(n) Topuu xamauw/JIoNHY Kamamu:

CocTaBHU 1en0BU BO OOJMK Ha JUCKOBU CO AMjaMerap momery 75 mm u 650 mm,
1oceOHO MPOSKTHPAHHU WIIH IOATOTBEHH 32 [Ia OIr0BapaaTr Ha KPaeBUTE HA POTOPCKATa
1eBka M Taka ro 3aapkysaar UF6 BO poTopckara IeBKa, a BO HEKOHM CIyYal Kako
COCTaBeH [eN Ha IOTIOPAaTa, 3aAPXKyBaaT MM COAPIKAT €IEMEHT O TOPHUOT JIEXKa)
(TOpeH Karak) HIH TH HOCAT POTHPAUKHTE EJNEMEHTH O MOTOPOT H JOJHHOT JIeXKa)
(momeH kamax) M ce MPOM3BENCHH Of €eH O MAaTepPHjaIuTe CO BHCOK COOXHOC Ha
uspctuHa Hacnpema rycruta onumanu B0 OBJACHYBAUKATA 3ABEJIEINKA xoH
OBOj OAze.

OBJACHYBAUKA 3ABEJIEIIIKA

Marepujanure kou ce ynorpeOyBaar 3a LEHTPU(YTalIHUTE POTHPAYKU COCTABHU
nesnoBu ondakaar:

(a) Jlernpan 4enuMk KOj MMa MaKCHMajiHa 3aTerHyBauka LBpcTuHa on 1.95 GPa
WJTU TTIOBEKE;

(6)  AnyMHHHYMCKH JIETypH KOH MMAaT MAaKCHMAjlHa 3aTerHyBadKa LBPCTHHA O
0.46 GPa wmu noseke;

() DunaMeHTHH MaTepyjajii MOroJHHU 3a yrnoTpeda BO KOMIIO3UTHH CTPYKTYPH U
kon umaar crnermpuuHn Moxyiau on 3.18 x 106 m wiu morosemMH u
cnenudyUYHA 3aTerHyBauyka LBPCTUHA Ox 7.62 x 104 m wmmm mnorojema
(,,Cretruuen monya“ e JyHroBroT Moays Bo N/m2 mozeneH co crnenupuaHa
TexknHa Bo N/m3; | CrenmpuyHa MakCHMalHa 3aTerHyBadyka IBPCTHHA €
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MaKCHMaJlHaTa 3aTerHyBadka LBPCTHHA BO N/m2 monesieHa co crenupuyHa
TexuHa Bo N/m3).

5.1.2. CraTu4ku COCTaBHM JIEJIOBU
(a) MarHeTHH JIeKULITA 38 CYCTIeH3Mja:

1. IToceOHO MpOEKTHPAaHU WU ITOATOTBEHH JIEKUIIHH CKJIOMOBU KOU CE€ COCTOjaT
Ol TIPCTEHECT MAarHeT 3aKadeH BHATPE BO KYKHUINTETO W COAPKH CPENCTBO 3a
npurymysame. Kykumrero ce uspaborysa ox matepujan ormopeH Ha UF6 (Bumn
OBJACHYBAUYKA 3ABEJIEIIIKA xoH Opnmen 5.2.). MarHeToT ce CIojysa €O MOJIEH
TIPOIOKETOK MM BTOP MarHeT KOj C€ MOHTHPA Ha TOPHHOT Karlak omumad Bo Oxmen
5.1.1.(m). Marmeror mMoxke na Oupe BO OOMMK HA IPCTEH CO COOAHOC IIOMery
HAJBOPELIHHOT U BHATPEIIHUOT [HjamMerap MOMal I eqHakoB Ha 1.6:1. Marnertor
MOXe na uMa OONHK KOj MMa modeTHa moposHocT oxm 0.15 H/m wnmm moseke, wimum
pemaHeHuuja ox 98,5 % wiM HoBeKe, WM €HepreTcku Mpou3Boy co noseke ox 80 kJ/m3.
OcBeH BOOOWMYEAHWTE MAaTEpHjalHN OCOOMHH, IPENYCIOB € OTCTAallyBameTo Ha
MAarH€THUTE OCKHU OJ1 TECOMETPUCKUTE OCKH Ja € OrPaHNYCHO Ha MHOT'Y MaJIi TOJICPaHIINN
(momauu ox 0.1 mm) win moceOHO a ce Gapa XOMOreHOCT Ha MaTEPHjaioT Ha MarHETOT.

2. AKTHBHA MAarHeTHH JIKHUINTa INOCeOHO TPOEKTHPAHH WM MOIATOTBEHH 32
yrorpeda Kaj raCHU LeHTPHPYTH.

OBJACHYBAUKA 3ABEJIEINIKA
OBue NexxuinTa 0OMYHO TH UMAAT CIICIHUTE KAPAKTEPUCTHKIL

—  TIpoekTHpaHu ce 3a 1a ro ApKaT LEHTPHPaH MOTOPOT Koj ce BpTH co 600 Hz wmwm
TOBEKE, U

— Ce mnoBp3anu co cTabuIIeH H3BOP HA ENEKTPUYHA €HEpPrHja W/UIM CO eIMHHLIA 32
HenpekuHat u3Bop Ha Hanojysamwe (YIIC) co uen na pabotu noeeke on1 eeH 4ac.

©)  Jlexwumra/[Tpurymysadn:

IMoceGHO MPOEKTHPAHN MM MOATOTBEHN JISKHULITA KOU COAPIKAT CKJIOM O 3rJI00/4atika
(pivot/cup) MOHTHpPaH Ha MPUTYITYBAYOT. 3II000T OOHYHO € BPaTUIIO Off KAJIeH YEINHK CO
IOJIyTONKA HA €MHUOT KPaj, a Ha APYTHOT Kpaj CO MPULBPCTYBAIE 33 AOIHUOT Karak
onmmad Bo oxggen 5.1.1. (m). OceeH TOa, BPAaTWIOTO MOXE [a HMa MNpHKaueH
XuApoArHaMu4eH Jarep. Yammara uMa oOJMK Ha IeseTa Co MOJyTOM4ecTo BabHy Batbe
Ha eJHAaTa MNOBPLIMHA. Tue COCTaBHM JEIOBU 4ECTO Ce NOCTAaBYBAaaT OIBOEHO Of
TIPATYINYBa4oT.

(B) MonexynapHu MyMIIH:

HOC@GHO MPOCKTUPAHU UJIN IOATOTBCHU HUJIMHAPH KOU UMAAaT BHATPEIIHU MAllIMHCKU
00paboTeHH WNM W3OYIMYEHU MNPCTEHECTH CJIOTOBM M BHATPELIHH MAIIUHCKH
obpaborenu aynku. BoobnyaeHuTe nMMEH3MN Ce Kako IITO CIeAyBa:

75 mm po 650 mm BHarpeweH nujamerap, 10 mm wunu noeeke mebesMHA HA SHIOT,
CO MO/DKMHA €[HAKBA MM MOrojemMa OX OHaa Ha aujamerapor. Ciorosure
BOOOHMYACHO Ce CO IIPABOATOJIEH IPECceK H CO ATa004rHa O 2 Mm MU HOBeKe.

(r) MortopHu craropu:

IToceOHO TPOEKTHpaHW WM TMOATOTBEHH IPCTEHECTH CTATOpH 3a moBekedasHu
HU3MEHHYHM XMCTepe3HH (WM pPelyKTaHLUCKH) MOTOPH CO rojema Op3uHa 3a
CHHXPOHM3UpaHa paboTa BO BakyyM Ha (pexBenuuja om 600 Hz umu moseke u
MokHoCT o1 40 VA mmm noseke. CtaTopure MOXaT 1a COAPXKAT noBeKedasHH HAMOTH
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Ha JIAMUHHPAHO JKEJIE3HO jafpo CO Maj ryOMTOK COCTaBEHO O TEHKH CIIOEBU CO
BooOu4aeHa nebenrHa o 2.0 mm HIH MOMAJIKY.

(n) Kykuinre Ha ueHtpudyra/mpudaruu canosu:

CocTaBHH JENOBH MOCEOHO MPOSKTHPAHU HIIM IOATOTBEHH @ 'O COAPKAT CKJIOMOT
Ol poTopcKkara IieBka Ha racHara HeHTpudyra. Kykummrero ce cocrom on KpyT
numHAap co gebennHa Ha SHAOT 40 30 mMm CO NMPELM3HO MAIIMHCKU U3paboTeHn
KpaeBU 3a CMECTyBambe Ha JISKHINTATa M CO €OEeH WIN IOBeke NpupabHHUIN 3a
BrpajsyBame. MammHCKH H3pabOTEHNTE KPaeBH Ce TapajeNHA eleH CO JPYT U ce
HOPMaJIHU Ha HAJOJDKHATA OCKa Ha LIIMHAAPOT BO pamkuTe Ha 0.05 crenenu uuu
nomanky. Kykumrero Moxxe HCTO Taka 1ia € CTPYKTypa BO BUJ Ha cake 32 1]a CMECTH
IIOBEKE POTOPCKU CKIIONOBH.

() Jlonmatku:

IloceOHO MpOEeKTHUpaHW WM IOArOTBEHU ILIeBKH 3a excrpakuuja Ha UF6 rac on
pOTOpCKaTa IIEBKA TO0 MPHUHIMMOT Ha [IMTOT 1eBka (OMHOCHO, CO OTBOPOT HACOUYEH
KOH Iepu(epHUOT TeK Ha racoT BO POTOPCKATa LIEBKA, HAa MPUMEP CO CBUTKYBAHbE Ha
KpajoT Ha pajaujaliHO TIOCTaBEeHaTa IIeBKa), a KOM MOXAaT Aa ce MPULBPCTAT Ha
LIEHTPAIHUOT CHCTEM 33 eKCTPAKLIHja Ha rac.

5.2. Iloce0OHO MPOEKTHPAHH MJIM MOATOTBEHH NMOMOIIHHM CHCTEMH, ONpeMa H
COCTABHHM J€JI0BH 32 NOCTPOJKH 32 300raTyBam-€ BO FACHH LEeHTPHPYyrH

BOBE/IHA 3ABEJIEITIKA

IloMOIIHUTE CHUCTEMH, ONpeMara M COCTaBHHTE [eNIOBH 3a IIOCTPOjKUTE 3a
300raTyBame BO raCHH LEHTPHPYIU e CUCTEMUTE Of NOCTPOjKH Kou Tpeda fa BpmIaT
notok Ha UFs Bo nenrpudyrute, na ru nosp3ar NOSAUHEUHUTE LEHTPU(DYTH eHa CO
apyra 3a nma ¢opmMupaar Kackamu (WM HHBO2) 32 Oa OBO3MOXKAT IMPOTPECHBHO
TTOBUCOKH 300raTyBama ¥ 3a €KCTPaKLHja Ha ,,MPOM3BOAOT  miH ,,octatokoT ox UFg
oi ueHTpu(yrure, 3aeOHO CO OINpeMara Koja € MHOTpeOHa 3a [BHXKCHE HA
LEHTpU(PYTHUTE WITH 32 KOHTPOJIa Ha TIOCTPOjKaTa.

O6muHo, UFs ce ncmapysa Of TBpIaTa arperaTHa cocrojda co ynorpeba Ha 3arpeaHu
aBTOKJIAaBH M BO TracHa coctoj0a ce HOCH A0 LEHTPU(YrHTe Mo TMaT Ha KacKaaHU
LIEBKOBOAHU Konektopu. , IIpousBonor™ u ,,ocratokor o UFs racHuTe TEKOBU KOU
TeyaT O LEHTpUdyruTe HCTO Taka Ce MPeHecyBa IO MaT Ha KacKaJHW LEeBKOBOOHU
KOJIEKTOpH 10 nagHu cranunu (kou paborar Ha okony 203K (- 70°C) kanme
KOHJICH3UpaaT Mpes MOBTOPEH MPEHOC BO COOABETHH KOHTEJHEPH 3a TPAHCIOPT HJIU
CKIanuparme. bumejku mocTpojkara 3a 300raTyBame Ce COCTOM Off MHOTY WITjamu
LEHTPU(YTH KOU C€ PACIIOPENeHH BO KACKaau, UMa MHOIY KHJIOMETPH Ha KacKaJHH
LEBKOBOJHN KOJEKTOPH CO IJafHHIM CIIOGBU U IIOBEKEKpPaTHA IOBTOPJIIBA
cTpykTypa. OnpemMara, COCTABHUTE JIEJIOBU U [IEBKOBOIHUTE CUCTEMH C€ TIPOM3BENEHHU
CO MHOT'Y BUCOKU BAKYYMCKH U XUT'MCHCKU CTaHAAPAU.

OBJACHYBAUKA 3ABEJIEIIIKA

Hexkou o mpeamMeTHTe KOH Ce HABEAEHHU MTOIONY FUIM 0araaT BO UPEKTEH KOHTAKT CO
UFs npouecHUoT rac Wi AUPEKTHO I'M KOHTPOJMpPAaT LeHTpu(yruTe U NpoTOKOT Ha
rac of efHa BO Apyra LeHTpudyra u oI eIHa BO Apyra kackama. MaTepujau KOH ce
ornopuu Ha koposuja on UFs BkiyuyBaar Gakap, OakapHH JerypH, He procyBauku
YEJIUK, ATYMUHUYM, QJIyMUHHYM OKCHJ, aJyMUHUYMCKH JIEI'YDH, HUKEI MJIH JIErYPU
xou coppakat 60 % wiu noBeke HUKEN U QIyOpUpaHU MOJUMEPH Ha JarJieBOIOPOL.
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5.2.1. CucremHu 3a HaNOjyBam€¢/CHCTEMH 32 H31BOjyBaHE HA MPOU3BO/ H OCTATOK

IoceGHO MPOEKTHPAHH WM MOATOTBEHH MPOLIECHH CHCTEMH IJIH OIpeMa 3a MOCTPOjKH
3a 30oraryBarbe M3pabOTEHM WJIM 3alITHTEHH CO MaTepHjald KOM Ce OTIOPHH Ha
xoposuja on UFg, a kou BKIIydyBaart:

(a) ABTOKJIABH 3a HAIOjyBame, NEYKU MM CHCTEMH KOU ce ynoTpeOyBaaT 3a XOBOI
ua UF6 1o npouecot Ha 300raryBarbe;

(6) [ecybnumaTopu, JamHM CTaluIl WM IyMIM KOM ce yrnorpeOyBaar 3a
orcrpadysamwe Ha UF6 o npouecoT Ha 300raTyBame 3a I10CIeN0BaTeNeH IPEHOC
TIO 3arpeBame;

() Crannum 3a CTBpAHYBame WIH IPETBOpale BO TeYHa COCToj0a Koum ce
ynotrpebypaar 3a orcrpaHyBatke Ha UFO6 om mpouecor Ha 30orarysambe CO
KomIpecHja 1 koHeepTupame Ha UF6 BO TeuHa WM TBp/Ja arperaTHa cocrojoa;

(r) Cranuim 3a ,,IPOM3BON WJIH ,,0CTATOK KOH ce ynoTpeOysaaT 3a npeHoc Ha UF6
BO KOHTEJHEPH.

5.2.2. MammuHCKH CHCTEMH HAa LIEBKOBOJAHHUTE KOJIEKTOPH

HOCC6HO TPOCKTUPAHU WM TOATOTBEHU UEBKOBOAHM CHCTEMHM HW CHUCTEMH Ha
LIEBKOBOIHH KOJEKTOpH 3a pakyBame co UFg BO pamkure Ha wLeHTpuyrajiHure
kackamy. lleBkoBomHaTa Mpeka OOMYHO € ,,TPUKPATeH  CHCTeM O LIeBKOBOIHHU
KOJIEKTOPHU Kajie ceKoja LeHTpU(yra e ToBp3aHa CO CEKOj O LIEBKOBOIHHUTE KOJIEKTOPH.
3aroa MMa 3HAYUTENHO IIOBTOPYBambe BO HeroBuor obiuk. Toj e menocHo uzpaboreH
wi  3amTuteH co Marepwjamu  ornopHu Ha UFs (Bumu OBJACHYBAUKA
3ABEJIEITNIKA xOH 0BOj Offiesl) U € HPOM3BENEeH MO MHOTY BHCOKH BaKYYMCKU U
XUTMEHCKU CTaHAapau.

523 CneuujajaHu BEHTHJIH 32 HCKJIYYYBam€ H KOHTPOJA

(a) Benrumnre 3a WCKIydyBame NOCEOHO NPOEKTHPAHW WM TOATOTBEHH Ja
JIejCTBYBaar Mpu JOBOIOT, MPOM3BIOT Mk 0cTarokoT ox UF6 racHuTE TOKOBU Ha
MoeMHeYHa racHa neHrpudyra.

(6) Benrwm co ayBajia, padHH HMJIM ABTOMATCKH, 32 HCKIIydyBame WM KOHTDOJIA,
n3pabOTeHN ONl WM 3ALITUTEHH CO MaTepHjai OTIOpHU Ha koposuja ox UF6, co
BHatpeiueH aujamerap ox 10 no 160 mm, noceGHO NPOEKTUPAHU MM TIOATOTBEHH
3a ynorpeba BO [NIABHUTE WIM IOMOLIHHTE CHCTEMH HAa IOCTPOjKHTE 3a
300raTyBame BO FACHATE LEHTPU(YTHU.

OBJACHYBAUYKA 3ABEJIEIIKA

O0n4HO MOCeOHO MPOEKTUPAHUTE WIIH TIOATOTBEHUTE BEHTHJIM BKJIy4yBaaT BEHTWIH CO
IyBaJia, BeHTHJIY 32 OP30 €] CTByBambe, BEHTIIM KOU €] CTBYBaar Op30 U JPYTH.

5.2.4. Macosnu cnekrpomeTpH 3a UFs/joHcku m3popu

TToceOHO MPOEKTHPAHHM HITH MOITOTBEHN MACOBHU CITIEKTPOMETPY KOU MOJKAT TUPEKTHO 11a
3emaat npumeponu o UFs racHuTe TEKOBU U KOM UMAaT C¢ Off HABEEHOTO:

1. Moxar na mepar jouu ox 320 aTOMCKM €AMHMLIM HA Maca WK MOBEeKe 1 KOH UMaaT
pesonyuuja norojieMa o 1 gen Bo 320;

2. JoHCKM M3BOpPHU KOW C€ WU3rPaJIEHH WM 3aIUTUTEHU CO HUKEJ, JIETypU Ha HUKEJ-
Gakap co conp)kuHa Ha HHUKeN of 60 % wiu moBeke MO TEKWHA, WIN JIETYPU Ha
HHUKEN-XPOM.
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3. UsBopu Ha joHHu3alHja co SoMOapauparbe Ha €JIEKTPOHH;
4. Kou nMaaT KOJIEKTOPCKH CUCTEM MOTOIeH 33 H30TONCKA aHAIIH3A.
5.2.5. IlperBopaun Ha ¢peKBeHIIHja

IIperBopaunte Ha GpexseHIMja (UCTO Taka IMO3HATH KaKO KOHBEPTOPH WITH HHBEPTOPH)
HOCC6HO TIPOCKTHPAHU WUJIM IMOATOTBEHM 3a AOCTaBa Ha MOTOPHU CTATOPU KAKO IOTO €
nebunupano Bo 5.1.2.(T), WM [OENOBH, COCTABHU MAEJIOBU W TIOTCKJIONOBH Ha THE
TpeTBopayr Ha (PpeKBEeHLINja KOM TH UMAaT CUTE OfI CJISTHUTE KAPAKTEPUCTUKH:

1. TlosekedasHa usnesHa Gppexseninja oq 600 Hz wnu norosema; u
2. Bucoxka crabuHocT (co KoHTposa Ha ppekBenuujara norojema ox 0.2 %).

5.3. Iloce0HO MpPOEKTHPAHM MJIM MOATOTBEHH CKJIOMOBH M COCTABHM AEJIOBM 3a
ynoTpeda BO MpoLecoT 32 300raTyBame Ha racHa qudysuja

BOBEJ/THA 3ABEJIEITIKA

Bo meronmor Ha racHa mudysmja 3a cemapanija Ha M30TOIMH HA YPAHUYM, TJIABHHUOT
TEXHOJIOIIKU CKJION € CHeLHUjasiHa MOpo3Ha racHa audysucka Oapuepa, IperBopad Ha
TOIUIMHA 3a pas3naayBame Ha racoT (KOj ce 3arpeBa CO MPOLECOT Ha KOMIIPECH]a),
BEHTWJIU 34 3a1i€4aTyBakbe U KOHTPOJIHU BEHTWIN U HEBKOBOAU. BI/I,I[ejI,(H TCXHO.]'[OFI/Ij ara
3a racHa audysuja ynorpeOysa ypanuym xekcaduyopun (UFg), 1enata noBpiudHa Ha
olpeMara, IeBKOBOJIOT ¥ HHCTPYMEHTHTE (KOU 0araaT BO KOHTAKT CO racoT) MOpaaT Aa
Oupmar m3paboTeHH OX Marepujaii KoM Ke ocraHar crabuimnu mpu koHTakT co UFg.
Kamnauurerot 3a racHa qudysuja 6apa roiem 0poj Ha BaKBH COCTABHH JIEJIOBH, TaKa ILITO
KOJIMYMHHUTE MOXKaT 1a 00e30ear BaxKHA HAMIOMEHA 3a KpajHaTa yroTtpeda.

5.3.1. Bapuepnu 3a racHa nudy3uja U MaTepHjaiau 3a 6apuepure

(a) IToceOHO MPOEKTHPaHU HJIM NOATOTBEHH TE€HKH, MOPO3HH (PUIITPH, CO TOJIEMUHA
Ha niopure o7 10 - 100 mm, nebenunHa o 5 mm MM OMaJjia 1 33 LIEBKOBUIHH
obmmim, mujaMerap o 25 mm WM NOMAJKy, U3pabOTeHH Off METaIHYHY,
MOJIMMEPHH WM KePaMHUYKHA MaTepHjasii OTIOpHH Ha koposHja o UF6 (Buam
OBJACHYBAUKA 3ABEJIEIIKA koH Onnen 54.) u

©) noceGHO TOATOTBEHH COEIMHEHH]a WIJIH MpAIIod 3a TMPOH3BOACTBO HAa THE
¢bmwrtpn. TaksuTe COSMUHEHNja U MPALIONY BKIIyIyBaaT HUKEN WIH JIETYpU KOU
cogpxkar 60 % MM TOBEke HUKEN, AaJyMHUHHYM OKCHZI HIIM LEJOCHO
(bnyopHHHpaHH jarneBomOpoAHH monuMmepu otnopun Ha UF6 ko wumaar
qucToTa 01 99.9 % 1o TeKHUHA WM ITOBEKE, TOJIEMUHA HA YECTHUKHUTE TIOMAJIa O
10 pm ¥ BHCOK CTeneH Ha eJHOJIMKOCT Ha IOJIEMUHATa Ha YECTHUYKHUTE, KOU Ce
roceOHO MOrOTBEHH 32 MPOU3BOICTBO Ha racHU audy3ucku dapuepu.

5.3.2. Kyxkumra 3a nudysepu

IToceOHO MPOeKTHUPAaHK MM MOATOTBEHH XEPMETHYKU 3aTBOPEHH CAalOBH 32 UyBahe Ha
racHara nudysucka Gapuepa, u3pabOTEHH MK 3alITHTEHH CO MaTepHjajii OTIIOPHH Ha
UFs (Bumn OBJACHYBAUKA 3ABEJIEIIKA xoH Onnen 5.4).

5.3.3. Komnpecopu 1 racHH KOMIIpecopH

IloceOHO TPOEKTHpaHH WM TOATOTBEHH KOMIIPECOPU HWIIM TacHH KOMIIPECOpU CO
kamaureT Ha BMykyBame HAa UFg ox 1 m® o MHHYTa WJIN TOBEKE W CO M3AYBEH
nputucok 1o 500 kPa, mpoekTupaHu 3a AOATOTPajHO (HYHKLHOHHpPAmEe BO CpeIrHa Ha
UFs, Kako 1 TIOCeOHU CKJIOTIOBH HAa TAKBUTE KOMIIPECOPH M TacHH Komrpecopu. OBue
KOMIIPECOPU U TaCHU KOMITPECOPU MMaar pasmep Ha nputucok of 10:1 mim noman u ce
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u3paboTeHH WK 3alTuTeHH co Matepujaiu otnopau Ha UFs (Bunu OBJACHYBAUKA
3ABEJIEIIKA xou Ognen 5.4).

5.3.4. PaaujaiHu 0COBHHCKH 3aITHBKHU

IloceOHO TPOEKTUPaHW HWIIM TOATOTBEHH BaKyyMCKH 3allTUBKU CO MPHKIYYOLHM 32
HAIojyBarbe U M3AYBYBAE, 32 3aMeUaTyBabe Ha BPATUIIOTO KOE IO CIIOjyBa KOMIIPECOPOT
WU POTOPOT Ha FaCHUOT KOMIIPECOP CO MOTOHCKUOT POTOp 3a Jia C€ OCUIypa CUTYPHO
3ane4aTyBame 3a CIIPevyBalbe Ha MPOTEKYBame Ha BO3AYX BO BHATpEIHAaTa KOMOpa Ha
KOMITPECOPOT MJIM TaCHHOT Komripecop koj ce nonau co UFs. TakBuTe 3anTUBKH OOHYHO
ce MPOEKTHPaHU 3a CIpedyBame Ha racoT Aa MpOoApe BO BHATPELIHOCTA BO KOJIMYMHA
nomana ox 1000 cm® o MHUHYTA.

5.3.5. MzmenyBaum Ha ToIUIMHA 32 Jajgeme Ha UF

IoceOHO MPOEKTHPAHM MM [IOATOTBEHH H3MEHYBAdM HA TOIUIMHA M3paOOTeHH Win
3amTuTeHy co Matepujanu ornopuu Ha UFg (Buou OBJACHYBAUKA 3ABEJIEINIKA
xoH Onnen 5.4) u HaMeHeTH 3a CTalKaTa Ha MIPOMeHa Ha IIPUTUCOKOT NP MPOMYIITARkE
koja e nomaina o 10 Pa na uac, mox pasmiranu npurucor ox 100 kPa.

54. Tloce0HO MPOEKTHPAHH HJH NMOATOTBEHH IMOMOLIHH CHCTEMH, ONpPeMa U
COCTABHHM JAEJIOBM 3a ynoTpeda BO NpouecoT Ha 300ratyBame HAa racHa
audysuja

BOBE/IHA 3ABEJIEITIKA

IToMoLHUTE CHCTEMH, OMPEMATa U COCTABHUTE JETOBH 34 IIOCTPOjKUTE 3a 300raTyBame
BO TaCHU LIEHTPH(YIHU Ce CHCTEMUTE O MOCTPOjKU kou Tpeba na Bpwar noTok Ha UFg
BO CKJIOTIOT 3a TacHa auy3unja, a T MOBP3aT MOEMHHETHNTE CKJIOMIOBH €HA CO IpyTa
3a ga dopmupaar kackamu (WM HHBOA) 32 Ja OBO3MOXKAT MPOrPECHBHO IIOBHUCOKU
30oraTyBama M 3a EKCTpakiuja Ha ,TPOM3BOmOT WM ,ocrarokor ox UFg on
xackamure 3a mudysuja. Ilopamu BHCOKUTE HWHEPIMCKH CBOjCTBA HA KacKaauTe 3a
mudy3uja, Cexoj IPeKHH BO HUBHOTO (DYHKIIMOHHPAbE, & 0COOEHO HUBHO UCKITy4yBatbe,
BOZIM KOH CEPUO3HH TOCIEAHLH. 3aT0a, CTPOro U MOCTOjaHO OIPIKYBAEE HA BAKYYMOT
BO CHTE€ TEXHOJIOIIKKM CHCTEMH, aBTOMATCKa 3allTUTa O HeCpeI’(I/I U [IpeHru3HO
ABTOMATCKO PeryJIMparhe Ha JOTOKOT Ha rac € Off rojieMa BayKHOCT BO €1Ha MOCTPojKa 3a
racHa mudysuja. Ceto oBa BOAM KOH moTpebara Jia ce ONMpeMH MOCTPOojKaTa co rojemM
6poj Ha CIIeLMjaTHI CUCTEMH 33 MEPEIbE, PETYIINPAbE U KOHTPOIIA.

O6uuno, UFg ce ucnapysa o7 LMJIHHAPUTE KOU CE MOHTHPAHH BHATPE BO aBTOKJIABUTE
M BO racHa cocrojba ce HOCH 1O Biie3HATa TOYKA IO IMAT HAa KACKAOHU LIEBKOBOAHH
xonekropu. , Ilpomssomotr™ u ,,ocratokor™ on UFs racHuTe TEKOBH KOHM TeHaT Of
M3JIE3HUTE TOYKU CE€ MPEHECYBa TI0 AT HA KACKAJHH [[EBKOBOIHHU KOJEKTOPH WIH IO
JIaJHY CTaWLUM WM IO CTaHUIM 3a komnpecrja kage UFs racot ce mpeTBopa BO TeYHA
arperaTHa cocrojba Tpen TMPEHOCOT BO COONBETHH KOHTEJHEPH 3a TPAHCIIOPT WJIH
ckanupatme. bunejku noctpojkara 3a 30orarysarme Ha racHaTta qudysuja ce COCTOH Of
rosieM Opoj Ha CKJIONOBH KOH Ce PaclopeNeHH BO KacKaay, UMa MHOTY KUJIOMETPU Ha
KaCKaaHU NEBKOBOOAHU KOJICKTOPU CO I/IJ'[j AOHHULIU CIIOCBU U HOBekeraTHa TIOBTOPJINBA
crpykrypa. Onpemara, COCTABHUTE [EJIOBU U LIEBKOBOLHUTE CUCTEMH C€ IIPOM3BENEHHU
€O MHOTY BHCOKH BaKYYMCKH M XMTHEHCKH CTAHIAP/IH.

OBJACHYBAUYKA 3ABEJIEITIKA

Ipenmerure HABEOESHU MOXOJY MM J0AraaT BO JUPEKTEH KOHTAKT CO MPOLECHHOT rac
UFs win QUPEKTHO To KOHTPOJNHPAaT MPOTOKOT BHATPe BO KackamaTa. Marepujanu
xou ce ornopHu Ha koposmja on UFs BrimyuyBaar Oakap, OakapHH Jerypu,
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He'proCyBauKd YeNHK, aJyMHHHYM, ANTyMHHHYM OKCHI, aJyMHHHUYMCKU JerypH,
HHUKEJ WK JIerypu kou conpxat 60 % umm noseke HUKen U (QIyopupaHd MOJUMEPH
Ha jariieBOOOPO.

54.1. CucreMu 3a HANOjyBae/CHCTEMH 32 H31BOjyBAb€ HA MPOH3BOA H OCTATOK

ITocebHO MpoeKTHpaHK MM MOATOTBEHH MPOLIECHH CUCTEMH MM OTPEeMa 32 MOCTPOjKU
3a 300raryBatbe W3pabOTEHU WM 3AIUTHTEHH CO MaTepUjaii KOM Ce OTHOpPHHM Ha
xoposuja of UFg, a Kou BKITy4yBaaT;

(a) ABTOKJIABH 32 HAIIOjyBambe, IIEUKH WIN CUCTeMH KOU ce yrnoTpedyBaaT 3a J0BOJ
Ha UF6 1o nporecot Ha 300ratyBame;

©) JecyOnumaTtopy, JagHd CTalMM WA [OyMIOA KOM ce yhmoTpeOyBaar 3a
orctpanysatbe Ha UF6 on mpouecot Ha 300raryBarbe 3a MocijiefioBaTesieH MpeHoc
IO 3arpPeBambe;

(8) CraHWLIM 3a CTBPAHYBaWmE WJIM TIPETBOPalE BO TeYHA COCTOj0a KOM Ce
ynorpeOyBaar 3a orcrpaHyBame Ha UF6 on mporecor Ha 30orarysame cO
KOMITpecHja 1 KoHBepTHparme Ha UF6 BO TeYHa WM TBpAa arperaTHa cocTojoa;

() CraHHLH 32 ,,IPOU3BOA" MK ,,0CTATOK™ KOH ce yrorpedyBaar 3a npeHoc Ha UF6
BO KOHTEjHEPH.

5.4.2. CucreMH Ha IeBKOBOJAHHUTE KOJIEKTOPH

ITocebHO mnpOEKTHpPaHH WM [MOATOTBEHH LEBKOBOOHM CHUCTEMH M CHCTEMH Ha
LIEBKOBOIHHM KOJIEKTOpH 3a pakyBame co UFs BO paMkuTe Ha KackaauTe 3a racHa
mdysuja.

OBJACHYBAUYKA 3ABEJIEITIKA

OBaa LIeBKOBOZHA Mpexka OOMYHO € ,,JBOKPAaTeH" CHCTEM OJ LIEBKOBOAHH KOJNEKTOPU
Kajie ceKoja Kesija e MoBp3aHa CO CEKOj Off LIEBKOBOHHTE KOJIEKTOPH.

5.4.3. BakyymMcKH cMCTeMH

(@) IToceOHO MPOEKTHPaHW MM TOATOTBEHH BAKYYMCKH Pa3BONHUIM, BAKYYMCKH
LIEBKOBOAHH KOJIEKTOPU M BaKyyMCKM IyMIH KOM KMAaaT KaaluTeT Ha
BIIMYKYBamb€ 0 5 M3 [0 MUHYTa WY IOBEKE.

(6) Baxyymcku nymmu noceOHO mpoekTupaHu 3a paboTa BO arMocdepu Kou
conpkatr UF6, m3paboTeHH O WM 3alUTUTEHH CO MAaTepHjald OTIOPHH Ha
koposuja on UF6 (Bumn OBJACHYBAUKA 3ABEJIEIIIKA koH 0BOj onpmen).
OBI/Ie IIyMITH MOJKaT WJIN a C€ POTALlMCKU WJIN BOJIyMETPHUYKH, MOXAT Aa UMaaT
BOJYMETPHYKH M jarJIeBOIOPONHH 3alTHBKH M MOXAT Oa HMaar MOCeOHH
pabotHu Gayuay.

5.4.4. CnenujajlHu BEHTHJIH 32 HCKJTyIyBambe H KOHTPOJIA

TToceOHO MPOEKTHPaH! KWK MOATOTBEHH BEHTUIIH CO AyBaJla, PAYHU HJIM aBTOMATCKH, 32
WCKITy4yBame WM KOHTPONa, M3pabOTEeHH MM 3aIlITHTEHH CO MATEPHjali OTIIOPHH Ha
xoposrja on UFg, 3a uHCTaNauyja BO IJIABHUTE WM IOMOIIHWUTE CHUCTEMH Ha
MOCTPOjKUTE 3a 300raryBate Ha racHa Audysuja.

5.4.5. Macosnu ciextpometpu 3a UF¢/joHcku m3popn

IoceOHO MpOeKTHUPaHN UIH MOATOTBEHH MACOBHU CIIEKTPOMETPH KOU MOKAT JUPEKTHO 1
3emaat npumeponu o UFs racHuTe TEKOBU U KOM UMAaT CE Off HABEAEHOTO!
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1. MosxaT na MepaT joHu on 320 aTOMCKH €IMHHIM Ha Maca WK MTOBeKe U KOW UMaaT
pesonyiumja noronema o 1 gen Bo 320;

2. JoHCKM M3BOPH KOM C€ M3TPAJEHU WM 3aIlITUTEHH CO HHUKEJN, JIETYPH Ha HUKEJ-
Gakap co coapkuHa Ha HuKen o 60 % UM OBeKe MO TeXKHHA, UM HUKEJI-XPOM.

3. UsBopu Ha joHM3aLHja co GoMOaparpame Ha eJeKTPOHH,
4.  Kou uMaat KOJIEKTOPCKH CUCTEM MOTO/ICH 32 30TOIICKA aHAIIN3A.
5

5. Tloce0HO NpoEeKTHPAHH WJIU TNOArOTBEHH CHCTEMH, ONpPEeMa H COCTABHHU
JeJIOBH 32 ynoTpeda BO A¢POAHHAMHYHH MOCTPOJKH 32 300raryBame

BOBE/THA 3ABEJIEITIKA

Bo aeponuHaMuuHuTE mpouecH Ha 30oratyBame, MeurasiHa of raceH UFg u necen
rac (XHAPOreH WIH XeJIHyM) ce KOMIIpecHpa U I0Toa Ce IyINTa HU3 eJNSeMEeHTH 3a
cermaparnuja Kaje Ceraparinjara Ha H30TOM! Ce MOCTHIHYBA CO TeHePUpPae Ha BUCOKH
LeHTpuyrajiHu CUIN KOU Ce JaByBAaaT 3apaiu reoMeTpujaTa Ha KpUBM SHUIOBU. [[Ba
MPOLIECH OZ OBOj BUJ YCIEIIHO CE Pa3BUEHH: MPOLIECOT CO CEMaparcKy MIIA3HULN 1
MPOLIECOT CO BUTENIHHU LeBKH. U 3a nBaTa mporecH riiaBHUTEe KOMIIOHSHTH Ha (hasara
Ha cemapanmja ondakaaT MIMHAPHYHU CaJXOBU BO KOM MMa NOCEOHH eIeMEHTH 3a
cerapaija (MIa3HULM WM BUTEJHH LIEBKH), FACHH KOMIIPECOPH M H3MEHYBaul Ha
TOILUTMHA 33 OTCTPaHyBame Ha TOIUIMHATA OX Kommpecwjata. Enxa aepommHaMuuna
nocrpojka Oapa romem Opoj Ha BakBM (Pasu Taka LITO KOJNMYMHHUTE MOXKAT A
obe3benmaT BaxkHa HANOMEHa 3a KpajHata ymoTtpeba. bunejku aepopnHaMuuHHTE
npouecu ymnorpebysaar UFs, enara HOBpIIMHA HA OmpeMara, LEBKOBOAOT H
WHCTPyMeHTHTE (KOW J0araaT BO KOHTAKT CO racoT) Mopaat Ja Ouaat uspaboTeHH of
MaTepHjann KO ke ocTaHat crabumHu npu koHTakT co UFg.

OBJACHYBAYKA 3ABEJIEITIKA

IlpenMeTuTe HaBENEHH BO OBOj OOJEN WIHM H0araaT BO IMPEKTEH KOHTAKT CO
nporiecHNOT rac UFg uim AUpekTHO To KOHTPONIMPAAT MPOTOKOT BHATPE BO KACKAHaTa.
Cure NOBPLIMHY KOU 0araaT BO KOHTAKT CO IPOLECHUOT rac ce LeNOCHO U3paboTeH:
WA 3alITUTeHH co Matepujamu otnopHu Ha UFs. 3a menmuTe Ha OOnenoT KOH ce
OIIHECYBAaT HA TOUKUTE 32 aepPONMHAMUYHO 300TaTyBame, MaTepHjanTe KOU Ce
ornopHu Ha koposuja on UFs BruyuyBaar Oaxap, OaxapHH Jierypu, He procyBauku
YeNIUK, aTyMHHHYM, QIyMHHHYM OKCH, aTyMHHHYMCKH JIETYPH, HHUKEN WM JErypH
xou coapkar 60 % mIM mOBeKe HHKEN IO TeKUHA U (hIyopHpaHH IOMMMEPU Ha
jarieBoIOpOX.

5.5.1. Cenapauucky MJIA3HHIH

TToceGHo TIPOCKTUPAHU WJIA TIOATOTBEHW CETApPAlMCKU MIIQ3HUIA W CKIIOIIOBH.
Cenaparuckure MIA3HHULN CE COCTOjaT Off 3aKPUBEHH KaHAM BO (opMa Ha MPOLer 4y
panuyc Ha 3aKpHBYBame € ImoMain on 1 mm, ornopHHu ce Ha koposja on UFs n umaar
CEeYMIIO BO MJIa3HHLATA KOE rO OAeNyBa racoT KOj IPOTeKyBa HU3 MIIA3HHLIATA HA JBE
(bpakuyn.

5.5.2. Bure/JiHH HEBKH

IoceOHO MPOEKTHPaHH WX MOATOTBEHN BUTENHU LIEBKM M HUBHH CKIIONOBH. ButenHure
LEBKH C€ LIMIHHAPHYHA WA KOHYCHH, M3pa0OTeHH WM 3ALUTHTEHH CO MaTepHjaju
otnopHH Ha koposuja o UFg ¥ co eneH 1M MoBeke TAHreHLIMj aJIHH Ble30BH. LleBkuTte Ha
€THUOT WIIH Ha J{BATA KPAaeBH MOXKAT 1 CE OMPEMAT CO JIOMATOLH Off BUIOT Ha MIIA3HHUIIU.
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OBJACHYBAUKA 3ABEJIEITIKA

HamnojHUOT rac BieryBa BO BUTEJHATA LIEBKA TAHT€HLIMjATHO Ofl €NeH Kpaj WM MpeKy
BPTJIOKHUTE JIOTIATKY MJIM Ha MOBEeKe TAHTeHLIMjATHN MO3HLHHM TOJUK mepudepujata Ha
LIEBKATA.

5.5.3. Komnpecopu u racHH KoMIpecopu

IloceOHO MPOEKTHPAHM WM MOATOTBEHH KOMIIPECOPH WJIM TAaCHH KOMIIPECOPH
n3paboTeHN WK 3alITHTEHH CO MaTepujauu oTmopHH Ha koposuja ox UFg/cmeca on
HOCEYKH rac (BOLOPOI WM XEJIUYM).

5.5.4. PaaujajiHu 0COBMHCKH 3aNITHBKH

ITocebHO TmpoeKTHpaHN WIM TOATOTBEHW paaWjalHu OCOBHHCKHM 3alTHBKH  CO
IIPUKITYYOLH 32 HAIOjyBaEkE U U3yBYBamb€, 32 3aI€UaTyBambe Ha BPATIUIOTO KOE IO
CIIOjyBa POTOPOT Ha KOMIIPECOPOT HJIA POTOPOT Ha FACHUOT KOMITPECOP CO MOTOHCKHOT
pOTOp 3a 1a Ce OCHUTypa CHUTYPHO 3alledaTyBambe 3a CIPEUyBamhe HA HCTEKyBame HA
IIPOLIECEH rac WU MPOTEKYBalbe Ha BO3AYX IJIM 3alTUBEH rac BO BHATpeLIHATa KOMOpa
Ha KOMIIPECOPOT MJIM FACHUOT KOMIIpecop Koj ce moiHu co UFg/cMeca o HOCeUKH rac.

5.5.5. I3MeHyBa4H Ha TOIIMHA 32 TACHO JIaiebe

IToceOHO NPOEKTHPaHH WM TNOATOTBEHHM W3MEHYBAaul HA TOIUIMHA U3Pa0OTeHH WM
3AIUTHTEHHU CO MaTepHjaii KOH ce OTHopHH Ha koposyja ox UFs.

5.5.6. Kykuira 3a cenapanuja Ha eJleMeHTH

ITocebHO mpoekTUpaHN WM MHOATOTBEHM KYyKHUINTa 33 Cemapalyja Ha eJIEMEHTH,
n3pabOTeHH MM 3aLITUTEHN CO MaTepyjany oTnopHU Ha koposuja on UF, 3a na cMectu
BHUTEJTHH LIEBKH HJIH CEMapaIiCKA MIa3HHLIL

5.5.7. Cucremu 3a HaNOjyBam€/CHCTEMH 32 H31BOjyBAE HA MPOU3BOJ H OCTATOK

IMoceGHO MPOEKTHPAHK WM MOATOTBEHH HPOLECHH CHCTEMH IJIM OIpeMa 3a HMOCTPOjKU
3a 30oraTyBame H3pabOTeHH IUTM 3AIITHTEHH CO MaTepHjaii KOM Ce OTIOpHH Ha
xoposuja ox UFs, a kou BKIy4uyBaaT:

(2) ABTOKJIaBH 32 HAIIOjyBakbe, MEUKH HUITH CHCTEMH KOH ce yrmoTpedyBaaT 3a JOBOI
Ha UF6 o npouecor Ha 300raryBame;

©) Jecybaumatopu (WM NaJHKU CTAlUIM) KOU Ce YMOoTpeOyBaar 3a OTCTPaHyBambe
Ha UF6 ox mporecor Ha 300raryBaibe 3a MOCIENOBATENEH MPEHOC 10 3arPEBAbE;

(8) CraHWLIM 3a CTBpAHYBaWmE WJIM TIPETBOPalE BO TEYHA COCTOj0a KOM Ce
ynorpeOyBaar 3a orcrpanyBame Ha UF6 on mporecor Ha 30orarysame cO
KOMITpecHja 1 KoHBepTHparme Ha UF6 BO TeYHa WM TBpAa arperaTHa cocTojoa;

() Cranuuu 3a ,,POU3BOL " WIIH ,,0CTAaTOK™ KOH ce yrorpeOyBaar 3a npeHoc va UF6
BO KOHTEjHEPH.

5.5.8. CucremH Ha IEBKOBOAHHTE KOJIEKTOPH

HOCC6HO MPOCKTUPAHU WM TOATOTBEHU CHUCTEMU Ha ULEBKOBOAHUTE KOJIEKTOPH,
n3pabOTeHH MK 3aLITHTEHH CO MaTepHjaiu OTIOpHH Ha kKoposuja on UFs, 3a pakyBarbe
co UF; Bo aepoauHamuuHuTe Kackaayu. OBaa IIEBKOBOJHA Mpexxa OOHTHO € ,,IBOKpaTeH™
MPOEKT Off LIEBKOBOIHHU KOJIEKTOPHU Kaje cexoja (asa mwiu rpymna Ha a3y e moBp3aHa co
CEKOj Off IEBKOBO/IHHTE KOJIEKTOPH.

5.5.9. BakyyMCKH CHCTEMH H yMITH
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(a) TloceOHO MpOEKTHpPAaHU WM TOATOTBEHH BAKYYMCKH CHCTEMH KOH C€ COCTOjaT OX
BAKYYMCKH PAa3BOAHU LEBKHU, BAKYYMCKU HEBKOBOOHU KOJICKTOPH U BAKyYMCKH
IyMITH 1 IPOEKTHpaHu 3a padota Bo arMochepu kou conpxar UF6,

(6) Bakyymcku nymnu mnoceOHO INIPOEKTHUPAHM WM IIOATOTBEHH 3a paboTa BO
armoctepu xou compxar UF6 u mu3paboTeHH MM 3aLUTHTEHH CO MAaTepH]jasH
ornopHu Ha koposwja ox UF6. Osme mnymmu Moxar na ymotpeOysaar
jarnesomopon u noceOnu paborHu Gayuau.

5.5.10. CnenujaaHu BEHTHJIH 32 HCKJIYYyBam€e U KOHTPOJA

IMoceGHO MPOEKTUPAHH WJIK TIOATOTBEHH BEHTHJIM CO YBaJa, PAYHH MM aBTOMATCKH, 38
HCKJIyuyBare MM KOHTPONa, N3paboTeHN WM 3alUTUTEHH CO MAaTepHjaii OTIIOPHH Ha
xoposuja on UFg, co mujamerap ox 40 mm wjiM 0OrosieM, 3a MHCTANALH]a BO [JIABHUTE
WK TIOMOLITHWTE CUCTEMH HA TIOCTPOjKUTE 32 a€POIMHAMUYHO 300TaTyBakbe.

5.5.11. MacoBuu cnextpomerpu 3a UFg/jonckn ussopu

TToceOHO MPOEKTUPAHN HUITH MTOATOTBEHHN MACOBHU CIIEKTPOMETPU KOU MOKAT JUPEKTHO 1
3emaat npuMeporu o UFs racHuTe TEKOBU U KOU UMaaT c€ Ofl HABEIEHOTO:

1.  Moxar ga mepaT joHu of 320 arOMCKHM €IHHHIIM HAa Maca WJIM TOBEKEe U KOU
“MaaT pe3oiyuuja norojema ox 1 nen Bo 320;

2. JoHCKHM H3BOPH KOH C€ H3IPafeHHU MM 3aLITHTEHH CO HHUKEJ, JIETYPH Ha HHUKel-
Gakap co conmp:krHa Ha HHUKEN on 60 % WM moBeke MO TeXHHA, WK Jerypa Ha
HHUKEJI-XPOM.

3. U3Bopu Ha joHu3auuja co Gombaparparme Ha eJIeKTPOHH,
4. Kou uMaaT KOJIEKTOPCKH CHCTEM TTOTOMIEH 32 H30TOINCKA aHAIIN3A.
5.5.12. Cucremu 3a cenapaumja Ha UFg/HocuTenn Ha rac

ToceOHO MPOEKTHPAHH HJTH TIOATOTBEHH MPOLIECHHN crucTemu 3a cenaparuja Ha UFg o
HOCEYKH rac (BOIOPOI HUIIH XETHYM).

OBJACHYBAYKA 3ABEJIEITIKA

OsBne crcTemMn ce MPOEKTHUPAHN 3a HaManyBame Ha conpxunata Ha UFg BO HOCEUKHOT
rac Ha 1 ppm WM NOMaJIKy X MOXKaT 1@ BKJIy4aT OIIPeMa KakO HaBeIeHOTO:

(a) Kpuorencku n3smMeHyBadn Ha TOIUIMHA U KPHOCEIAPATOPU 3a TeMIIepaTypu ox 153
K (- 120 °C) wu nmoManky, uiu

(6) Kpuorencku emunHuuE 3a Jiameme 3a Temmeparypu ox 153 K (- 120 °C) wm
MOMAJIKY, I

(8) Cemnapauucky MIa3HULM WM €IHHULIE 34 BUTEJHU LEBKH 3a cemaparja Ha UF6
OJ1 HOCEUKHOT rac, Wil

(r) UF6 namHu cranuuy 3a 3aMp3nyBame Ha UF6.

5.6. IloceOHO NpOeKTHPAHH WM TNOATOTBEHH CHCTEMH, ONpeMAa U COCTABHH
JeJIOBH 32 ynoTpeda BO MOCTPOjKH 3a 300ratyBame HA XeMHCKA pa3MeHa
WJIH jJOHCKA pa3MeHa

BOBE/IHA 3ABEJIEIIKA

Marnara pasiMka BO Macara NMOMely H30TONHTE HAa YPaHHYM MPEeIU3BUKYBa Majd
MPOMEHN BO PAMHOTEKAaTa Ha XeMHCKaTa peakiija Koja MOXe Ja ce yrnoTpeOu Kako
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OCHOBa 3a Cemaparja Ha WU30TomuTe. J[Ba MpOLECH YCIELUIHO Ce Pa3BHEHH: XEMHCKa
pa3MeHa Te4YHa arperarHa cocTojOa-TeuHa arperaTHa coctojba u jOHCKa pasMeHa TBpIa
arperartHa cocrojba-TeyHa arperatHa cocroj6a.

Bo mpouecoT Ha XemucKka pa3MeHa TedHa arperarHa coctojOa-TedyHa arperarsa cocrojoa,
TeyHuTe (hasu KOM He ce Melnaar (BOOEHAa U OPraHCKa) ce BOXAT MPOTHBCTPYjHO, MPU
IITO HACTaHyBa KackanaeH edekT Ha wijamHuIM cemapaimcku (dasu. BoneHara dasa ce
COCTOH Off YPAHHYM XJIOPHJ BO PACTBOP O XMAPOXJIOPHA KHUCEIJIMHA; OpraHckara (asa ce
COCTOM Ol EKCTPAKTaHT KOj CONP)KH YPaHHYM XJIOPUA BO OPraHCKH PAacTBOp.
Konrakropure xou ce ynorpeOyBaaT BO cemaparyckara Kackaaa MOKaT a Ce KOJIOHH 32
pasMeHa Ha TEYHOCT-TEUHOCT (KaKO Ha MPUMep MYJICHPAYKH KOJIOHH CO CHTECTH ILIOUH)
WIM TeYHH LUEHTPUDYrajHH KOHTAKTOPH. XEMHCKM KOHBep3ud (OKcHpauja |
penykuuja) ce moTpeOHHM Ha [Bara Kpaja Of Cemapalickara Kackaia co LieN Aa ce
00e30enu moBpaTeH TeK Ha ceko] kpaj. IIpu IpOEKTHUPAameTO BAXKHO € aa ce n3derHe
KOHTAMHHAIMja HA TMPOLIECHHTE TEKOBH CO ONPEAEHH METAIHH jOHH. 3a Taa men ce
ynorpebyBaar KOJIOHM M LEBKH INTO C¢ IUIACTHYHH, OOJNOXEHH CO IUIACTHKA
(BkayuuTenHo M ymorpeba Ha MONHUMEPH Ha (uyopojariepon) Wuiau OOJOKEHH CO
CTaKJIo.

Bo mporecoT Ha joHCKa pa3sMeHa TBpHa arperarHa cocTojOa-TedHOCT, 300raTyBambeTo
ce TMOCTHTHYBa CO arCOpMIHja/Aecopiiija Ha YpaHMYM Ha CrHelujaiHa, Op30-
IeNlyBauka CMOJa Of JOHCKa pasMeHa WM ancopOent. PacTBop on ypaHuyM BO
XHPOXJIOPHA KHUCENMHA M OPYTH XEMHCKH areHCH Ce MPOIMYINTa HH3 LMIMHAPUYHU
KOJIOHH 32 300raTyBame KOW CE HAIIOJHETH CO CJIOEBU Ofl ancopOeHTOT. 3a MoCTojaH
mpouec, MoTpedeH e CUCTeM 3a IOBPaTeH TeK 3a NCIYIITAme HA YPAaHUYMOT Of
aricopOeHTOT Haszax BO TeuHaTa (asa 3a Ja Moxar fa ce cobepar ,,IPOU3BOIOT H
,ocrarokor“.  OBa ce  mocTurHyBa co  ymoTpeba  Ha  COOIBETHHU
PenyKLHCKI/OKCUIALIMCKH XEMICKH areHCH KOH LIEJIOCHO Ce pereHepHupaar BO 3ace0HH
HaABOPCINHA KPYKHU TCKOBU W KOMU MOXKaT ACJIYMHO Ja C€ PEr€HEpHpaaT BO CaMHUTE
KOJIOHH 32 M30TOICKA cenapauuja. [IpucyCcTBOTO HA JKEIIKH KOHLEHTPUPAHU PAaCTBOPU
Ol XHIPOXJIOPHA KHCENMHA BO IPOLECcOT Oapa ompemara na Oume u3paboTeHa MM
3aLITUTEHA CO MOCEOHM MaTepHjaii OTIIOPHHU Ha KOPO3Hja.

5.6.1. KosoHu 32 pa3MeHA TeYHOCT-TeTHOCT (XeMHCKA pa3MeHa)

IIpoTHBCTpYjHUTE KOJNOHM 3a pa3MeHa TEYHOCT-TEYHOCT CO BJIE3HA MEXaHMYKA CHIIA,
MoceOHO MPOSKTUPAHM WM TIOATOTBEHH 3a 300raTyBame BO MPOLIECOT HA XEMHCKa
pasMeHa cO ypaHuyM. 3apaiyl OTIIOPHOCT Ha KOPO3MBHO J€JCTBO Ha KOHLIEHTPHPAHUTE
pacTBOpH OX XJIOPOBOLOPOIHA KHCENHHA, THE KOJOHM M HHBHHTE BHATPEIIHH IEJIOBH
obnuHO ce M3paboTeHH O COONBETHH IUIACTUYHM Marepujaity (Kako Ha IIpUMep
(bayopupaHu jarnepoBOZOPONHH NOJMMEPH) WM CTAKIO MM CE 3alUTUTEHH CO HMUB.
CucreMOoT 0OMYHO € MPOSKTHUPaH Taka LITO BPEMETO Ha 3apKyBare BO KoJoHuTe e 30
CEKYHIU WUJIU TOKPATKO.

5.6.2. HenTpudyraTHu KOHTAKTOPH TEYHOCT-TEYHOCT (XeMHCKa pa3MeHa)

LenTpudyraiHu KOHTAaKTOPU TEYHOCT-TEYHOCT IIOCEOHO MPOSKTHPAHU WU MOATOTBEHH
3a 3boraryBame Ha ypaHHyM CO yroTpeda Ha MPOLIECOT 3a XeMHCKa pasMeHa. TaksuTe
KOHTaKTOpH ynotpeOyBaar poraiyja 3a MOCTUTHYBaEbe Ha AUCIIEP3Mja Ha OPraHCKHUTE U
BOIHUTE TEKOBH, a MOTOa LEeHTpU(dyragHa cuna 3a cemapanuja Ha (asure. 3apaau
OTIIOPHOCT Ha KOPO3HMBHO /€] CTBO O KOHIICHTPHPAHHTE PACTBOPH HA XJIOPOBOIOPOIHA
KHCEJHHA, KOHTAKTOPUTE OOUYHO ce U3padOTEeHH O COOABETHH ILIACTHYHI MaTepH]aiu
(kako Ha mpuMmep (GayopuUpaHM jarieBONOPOOHU TMONHUMEPH) HWIH CTAKIO WM Ce

200 op 359



Cnyx6eH BecHuK Ha PM, 6p. 91 oa 11.05.2016 roavHa

3alTHTeH! cO HHUB. CHCTEMOT OOMYHO € TPOEKTHpPaH Taka IOTO BPEMEeTO Ha
3a1pKyBambe BO LEHTPH(yraaHuTe KOHTaKTOpH € 30 CeKYHAN UM MOKPATKO.

5.6.3. Cucremu H onpeMa 3a peIyKIHja HA YPAHUYM (XeMHCKA pa3MeHa)

(a) TloceOHO MPOEKTUPaHM MM TIOATOTBEHU KEJUH 32 eNeKTPOXEMHCKa penyKLuja 3a
HaMallyBalke Ha YpaHUyM OJf €IHa BaJieHTHa cocToj0a BO [pyra 3apaad
30oraTyBame Ha ypaHHYM CO [POLIECOT Ha XEMHUCKa pa3MeHa. Marepujanure on
KeJIMuTe KOW JoaraaT BO AOMMP CO HPOLECHHTE PAacTBOPH MopaaT ma Oupar
OTIIOPHH HA KOPO3MBHOTO JI€jCTBO HA KOHLEHTPHPAHWTE pACTBOPH Ha
XJIOPOBOAOPOAHA KUCEIIHHA.

OBJACHYBAYKA 3ABEJIEITIKA

KaronHuoT oznzen Ha Kenujara Mopa fa Oupe MPOSKTHPaH Taka [a CIpedd MOBTOpHA
OKcuaalyja Ha ypaHUYMOT U HEerosaTa [orojieMa BaJIeHTHA COcToj0a. 3a Jia ce 3aipxKu
YPaHUYMOT BO KaTOOHHOT OJIeN, KenjaTa MOxke J]a UMa HEelPOIyCTIiBa MeMOpaHCcka
mjadparma mpaboreHa ox mocebeH MaTepujait 3a pasMeHa Ha katjoHu. Katonara ce
COCTOM OfI, COOAIBETEH LIBPCT BOAUY, KAKO LITO € rPafUTOT.

(6) TloceOHO mpOEKTHUpPAHU WM MOATOTBEHH CUCTEMH HA IPOAYKTHHOT Kpaj Ha
. +4
Kackajara 3a H3ABOjyBatbe Ha U~ Of OpraHCKM TeK, NPUIArofyBame Ha
KOHLICHTPALFICKUTE KHCEIHHH U HATIOjyBabe HA eJEKTPOXEMHCKHTE PEIYKLHCKH
KeJIHn.

OBJACHYBAYKA 3ABEJIEITIKA

OBue cucTeMH ce COCTOjaT O ONpeMa 3a eKCTPAKLIHja Ha PacTBOP 3apajii H3/BOjyBame
Ha U™ 01 OpraHCKHOT Tek BO BOIEH PacTBOp, WCTIapyBamse W/WIH Apyra OnpeMa 3a
MIOCTUTHYBabe Ha NpUIarofysame Ha pH 1 KOHTposa Ha pacTBOPOT U MyMITH WM JPYTU
ypenu 3a IPEeHOC 3a HalojyBame Ha KeIUUTE 3a eIeKTpOoXeMucka penykuuja. Ilpu
MPOEKTUPABETO BAKHO € [1a ce M30erHe KOHTAMUHALMja HA BOOHUOT TEK CO OIpEeIeHH
METAJHU jOHU. 3aT0a, 3apaiy TaKBUTE JIEJIOBU KOHM 10araaT BO JOMNHUP CO IPOLECHHOT
TEK, CHCTeMOT € n3paboTeH Of ompema u3pabOTeHa Off COOIBETHH Marepujaid (Ha
mprMep cTakno, ¢iyopojarieporHu nomumepy, nonudenmn cyndar, nomuerep cyiadhoH
U CMOJIa UMIIETHHpPaHa CO rpayuT) WK € 3alITUTEH CO TAKBH MaTepH]j .

5.6.4. Cucremu 3a IpUIIpeMa HA HATIOjyBameTo (XeMHCKa pa3MeHa)

IoceGHO MPOEKTHPAHH WM TIOATOTBEHH CHCTEMH 3a IPOM3BOZCTBO Ha PAacTBOPH CO
YpPaHHYM XJIOPHA CO BUCOKA YHCTOTA 32 HAIIO]yBame HA MOCTPOJKUTE 3a Cemaparyja Ha
M30TOIH Ha YPaHHYM CO XEMICKa pa3MeHa.

OBJACHYBAYKA 3ABEJIEITIKA

OBue cucteMu ce COCTOjaT Off OIpeMa 3a PACTBOPH, eKCTPAKIMja HA PACTBOPH W/MIII
jOHCKa pa3MeHa 3a MPOYKMCTYBAE U O EJIEKTPOJIUTHHU KEJIMK 33 PEAYKLUja HA YPaHUYM
U™+ wm U™ Bo U, OBue crctemMn mponsBeayBaaT pacTBOPH HA yPaHUYM XJIOPHA
KOHUINTO COAPIKAT CaMO HEKOJIKY YCCTUYKN HAa MUJIMOH METAJIHU HEYUCTOTHN KaKO HITO
ce XpOoM, JKeNle30, BaHAAUyM, MOJMONEH M APYrd ABOBAJICHTHU WM TOBEKEBAIEHTHH
kaTjoHn. KOHCTPYKIMCKUTE MaTepHjaiid 3a NENOBHTE O CUCTeMUTe 3a oOpaboTka Ha
U™ co BuCOKa YHCTOTA BKIydyBaaT CTAKJIO, (JyOPUPAHH jarIEBONOPOAHH [IOIUMEPH,
nomupenun  cyndatr wikn nomuerep cynpoH OONOKEH CO IUIaCTUKa M CMoJa
WMIIETHUpaHa Co rpadur.
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5.6.5. Cucremu 3a okcHaaUHUja HA ypaHuyM (XeMHCKA pa3MeHa)

. +3 +4
IoceOHO MPOEKTHPaHH WIM NMOATOTBEHH CHCTeMHU 3a okcupauuja Ha U~ Bo U 3a
Bpakame BO KacKajara 3a cerapanija Ha H30TONH HAa YpaHHYM BO IIPOLECOT Ha
300raTyBambe Ha XEMHUCKATa Pa3MEHa.

OBJACHYBAUKA 3ABEJIEITIKA
OBHue crcTeMH MOXKAT J1a onaTar ornpema Kako Ha puMep:

(a) Omnpema 3a NoBp3yBame Ha XJOP U KUCJIOPOZA CO BOIHHUOT TEK Of OIpemara 3a
. . 4
cemapartija Ha M3OTONH U 32 eKCTpaKImja Ha nobuerror U™ Bo ocHpoMaIneHHoT
OPTraHCKH TeK KOj Ce Bpaka OJf IPOAYKTHUOT KPaj Ha KacKajaTa.

(6) Ompema koja ja W31BOjyBa BOATa O XHAPOXJIOPHATA KUCEINHA TaKa IITO BOAAaTa
¥ KOHLIEHTPHpAHATa XUAPOXJIOPHA KHCEIMHA MOYKE TIOBTOPHO Ia CE€ BOBENE BO
MPOLIECOT HA COOIBETHH MECTA.

5.6.6. Bp3opearpayku cMo/IH/ancopO0eHTH 3a joHcka pa3meHa (JoHcKa pa3MeHa)

Bp3opearupauku cMonH UM ancopOeHTH 3a JOHCKA pasMeHa MOCeOHO MPOEKTHPAHU HIIH
MOATOTBEHH 32 300raTyBarbe Ha yPaHUYM CO IPOLIECOT HA JOHCKA Pa3MeHa, BKIIy4yBajKu
1 TIOPO3HN MaKpOMPEXKACTH CMOJH W/HIM MEMOPAaHO3HH CTPYKTYPH BO KO aKTHBHHTE
IPyIHX 32 XeMHCKA PasMeHa CE OrPAHHYEHH HA IIOBPIIMHCKUOT CJIOj HA HEAKTUBHHUTE
MOPO3HH TOTIIOPHH CTPYKTYPU U IPYTH CIOKEHH CTPYKTYPH BO KO OMJIO COOONBETEH
oONMK, BKJIYYyBajKM M YECTHUKH WM BiakHa. OBHe cmom/ancopOeHTH 3a jOoHCKa
pasmena umaar amjamerpu ox 0.2 mm WM MOMAJKy M MOpaaT na OMmar XeMHCKH
OTIIOPHH HA KOHLIGHTPHUPAHH PACTBOPH HA XJIOPOBONOPOAHA KUCENMHA W (PU3MUKU
JIOBOJTHO LIBPCTH J1a HE CE PACIaJHaT BO KOJIOHUTE 3a pasmeHa. CMomnuTe/aricopOeHTHTe
ce moceOHO MPOEKTHUPAHM 3a OBO3MOXYBame HA MHOTY Op3a KHMHETHYKAa pa3MeHa Ha
H30TOIH Ha ypaHuyM (IIOJNyBPEMETO Ha pa3MeHa e momaio oA 10 cekyHOu) U Moxar xa
pabotar Ha Temneparypes omncer ox 373 K (100 °C) mo 473 K (200 °C).

5.6.7. Kononmu 3a joncka pasmena (JoHcka pa3mena)

LunuHAPUYHEA KOJIOHH €O aujamMerap moroneM of 1000 mm 3a apikerme U MoTHopa Ha
HOCQYOT MCIOJHET CO CMOJa/arcopOeHT 3a jOHCKa pa3MeHa, MOoceOHO MPOEKTHPaHU
WA TIOATOTBEHH 3a 300raTyBame Ha ypaHHYM CO IMPOLIECOT Ha joHCKa pasmeHa. OBue
KOJNOHH ce wu3paboreHn on wMatepujanu (Kako Ha TMpPUMEpP THTAHUYM HIIH
(ayopojarneporHa TIacTHKa) MM C€ 3alITUTEHH CO TAaKBU MaTepPHjalid KOH Ce
OTIIOPHH Ha KOPO3HBHOTO [€JCTBO Ha KOHLEHTPHUPAHHTE PACTBOPU HA XJIOPOBOIHA
KHCENTHA U MOKaT Ja paboraT Ha Temmnepatypen orcer on 373 K (100 °C) no 473 K
(200 °C) u npurucouu noronemu ox 0,7 MPa.

5.6.8. Cucremu 3a MOBTOPEH TeK Ha joOHCKA pa3MeHa (JoHcka pazmena)

(a)  TIloceOHO MpPOEKTHpaHM HJIKM I[OATOTBEHH XEMHCKU WM €JIEeKTPOXEMHCKH
PEAYKIMCKA COCTEMH 33 PErEHEPHPARe Ha XEMUCKUOT (XEMHCKHUTE)
penykuucku arenc (arencu) koj (xom) ce ymorpeOysa (ymorpeOyBaar) BO
KacKaJuTe 3a 300raTyBarme Ha ypaHHYM CO JOHCKA pa3MeHa.

(6) TIloceOHO mpPOEKTHpaHM MM I[OATOTBEHH XEMHCKH WJIH €JIEKTPOXEMHUCKH
OKCHJIALIMCKH COCTEMH 32 pEreHEPUPARbEe HA XEMHCKUOT (XEMHCKHTE)
okcumupadku areHc (arencu) koj (kom) ce ymorpebysa (ymorpeOyBaar) BO
KackaauTe 3a 300raTyBatbe Ha ypaHHyM CO JOHCKa pasMeHa.
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OBJACHYBAUKA 3ABEJIEIIIKA

Bo mpouecor Ha 300raTyBame Ha jOHCKAaTa pa3MeHa MOXKe, Ha IIpUMep, Oa ce

yriotpeGysa TpuBaneHTeH TutaHuyM (Ti™) Kako PEAyKLCKH KaTjOH BO KOj Ciydaj
-3 : -

PeRyKIICKUOT cucteM Ou pereHepupan Ti ~ 1o mat Ha pexykuuja Ha Ti

Bo mpouecor, Ha npuMep, MOXe fa ce yrnoTpedu TPUBAJIEHTHO >l<ene30 (Fe™) kaxo

OKCHIAHT, BO KOj Cilydaj OKCHIALMCKHOT CuCTeM 6u peremepupan Fe mo mar ma
+2

okcupanuja Ha Fe

5.7. TIloce0HO NPOEKTHPAHU HWJH NOATOTBEHH CHCTEMH, ONPeMAa M COCTABHH
JeJI0BH 32 ynoTpeda BO MOCTPOjKH 3a 300raTyBame co OMOII Ha Jiacep

BOBE/THA 3ABEJIEITIKA

ITocrojHuTe crcTeMu 3a IpoLecH Ha 300raTyBame CO IOMOLI Ha JIacep Ce JeJIaT Ha IBe
KaTeropui. OHUE BO KOU MPOLIECHHOT MEIUYM € aTOMCKa Tapea Ha YPaHUYM U OHHE BO
KOH TIPOLIECHHUOT MENYM € Iapea Off YPAHHyMCKO COIUHEHHE, IOHEKOralll MOMeIIaHa
CO APYT rac Wik racoBd. BooOHYaeHOTO HMEHYBame 32 TAKBUTE IIPOLIECH BKIIy4yBa:

— [PBa KaTeropwja - Ceraparija Ha U30TOIH CO JIACEP OJf aTOMCKA 1apea;

— BTOpa KaTeropmja - MOJEKyJapHa Jlacepcka cemapaiija Ha W30TOIH,
BKJIyIyBajKH XEMUCKa PeaKiyja MO AT Ha CEJIEKTHBHO JIACEPCKO AKTHBUPAE
Ha U30TOIH.

Cucremure, onpeMaTa U COCTABHUTE JISJIOBU 3a [IOCTPOjKH 38 300raTyBarmbe CO MOMOLI Ha
Jlacep BKJIyuyBaat: () ypemu 3a HarojyBamwe Mapea O METJICH YpaHUyM (3a CeJIeKTHBHA
(hoTojoHM3aLIMja) WM YPEAU 32 HATIOjyBaWke CO Mapea O COSMHHEHHE Ha ypaHHyM (3a
cenekTuBHA (hOTONUCOLMjALM]a WIM CEeNeKTHBHA eKCLUTALM]a/akTiBaLyja);, (0) ypenu 3a
cobuparse Ha 300raTeH M OCHPOMAIIIEH METAJICH YPAaHUYM KaKo ,,TIPOM3BOA™ H ,,0CTATOK™
BO IIPBATa KaTeropyja U ypeau 3a coOupame Ha COeUHEHNja O 300raTeH U OCHpOMAlleH
YpPaHUYM KakoO ,,IPOM3BOLN" MJIM ,,0CTATOK BO BTOpaTa Kareropuja; (B) MPOLIECHH
JIACEPCKH CHUCTEMH 32 CENEeKTHBHA eKCLHUTallja Ha W30TOMM Ha ypaHuyM - 235; u ()
orpema 3a MOArOTBYBa-E Ha HAIO)yBake U KOHBep3Hja Ha npou3Boau. ClokeHocTa Ha
CIIEKTPOCKONMjaTa Ha aTOMHWTE HA ypaHMYM M HHMBHH COENMHEHHja Moxe na Oapa
MpUMeHa Ha Koja OWio on OpOjHMUTE PACTIONOMKIHBU JIACEPCKH W JIACEPCKO-ONTHUKH
TEXHOJIOTHU.

OBJACHYBAUKA 3ABEJIEITIKA

MHoOry o1 TOUKHTE HaBEACHH BO OBOj OAJEN [0araaT BO JUPEKTEH KOHTAKT CO mapea
OJl METaJIeH YPaHUYM WU TE€YHOCT HMJIM CO IpoleceH rac xoj ce cocrou ox UFg mmm
cmeca on UFs u apyru racosu. Cute NOBpLIMHHE KOU J0araaT BO NUPEKTEH KOHTaKT
co ypanuyM mmn UFs ce memocHo m3paOOTeHM WIM 3AIITUTEHH CO MaTepH)jaliu
OTIOPHU HAa KOpo3Wja. 3a LEeJIHUTe HAa OJMENIOT KOj Ce OfHeCyBa HA TOYKUTE 3a
30oraTyBame CO IIOMOII Ha Jlacep, MaTepHjaliuTe KOH Ce OTIOPHH Ha KOPO3Hja OX
Tapea Ml TeTHOCT HA yPAHMYM METAJl HITH JIETYPH HA YPAHUYM BKJIydyBaaT rpa(bMT
IIPEKPUEH CO UTpUA U TAHTAIyM, H MaTepH]anHTe KOU C€ OTIIOPHH Ha KOpO3Hja Of
UFs BxmydyBaar Oakap, OakapHH Jerypd, He ProcyBaukH 4YeIHK, aTyMUHHYM,
AIYMHHUYM OKCHJ, aJTyMUHHYMCKH JIECYPH, HHUKEJ HJIM JErypH Kou compxkar 60 %
WY TIOBeKe HUKET MO TeXUHA U (IIyOpHUpaHU HOJIMEPH Ha jariieBOTOPOL.

57.1. Cucremu 3a ucnapyBame Ha ypaHuyMm (METOAM KOH Ce 3aCHOBAAT HA
aTOMCKA mapea)
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IoceGHO MpOeKTHPaHK WITH MOATOTBEHH CHCTEMH 33 HCIIAPYBae HA METAJICH YPaHHYM
3a ynorpeda BO JIaCEpPCKO 300raTyBarme.

OBJACHYBAYKA 3ABEJIEITIKA

OBue cHCTEMH MOXKAT [a COAPIKAT MHIUTOJM 33 MPOU3BOICTBO HA eJIEKTPOHCKU CHOTIOBU
U ce TPOEKTHPaHH 3a Ja TMocTurHat ucropadaHa cuna (1 kW unm moseke) Ha menta
IOBOJIHA 32 CO3/aBambe Ha Iapea Of METAICH YpPaHHyM BO MepKa Koja e norpedHa 3a
(PYHKLOHMpame Ha JIACEPCKOTO 300raTyBambe.

5.72. CucreMH H COCTABHHU JeJIOBH 32 PAKYBaH€ CO PACTONEH METAJIEH YPAHHYM
WJIH Tapea Ha MeTAJeH YPaHHYM (MeTOAHM KOH ce 3aCHOBAAT HA aTOMCKA
napea)

ITocebHO MPOEKTHPaHN WM MOATOTBEHH CHUCTEMH 32 PaKyBambe CO PACTOINEH YPaHUYM,
pacTomeHu Jerypu Ha ypaHMyM WM [apea Ha MeTaleH ypaHuyMm 3a ymnorpeda BO
JACepcKO 300raTyBame WM 33 COCTABHH JEJIOBH IIOCEOHO MPOEKTHPAHU LT
TIOATOTBEHH 32 Taa LelL.

OBJACHYBAUKA 3ABEJIEITIKA

Cucremure 3a paKyBame CO TEUCH METaJIeH YPAHHYM MOXAT Ja Ce COCTOjaT O JIOHLU
3a TOMEHmE M ONpeMa 3a Jelkhe Ha JIOHIUTE 3a Tomewme. JIOHIWTe 3a Tomewme U
OCTaHATHTE [EJOBU OF TO] CHCTEM KO j0araar BO AOMHP CO PACTONEHHOT yPaHUYM,
pacTomeHHTe JISTYpH HAa YPaHHYM WM [apeara Ha METaJleH yPaHUyM, ce M3paboTeHH
O MaTepujajy CO COOZBETHA OTIOPHOCT HAa KOPO3Wja M TOIUIMHA WM CO HHB Ce
sawrrurenn. COOABETHHTE MATEPHjaIM MOXKAT Aa BKJIy4aT TaHTAJ, rpaduT oOJIOKeH co
uTpryM, rpagut oOJIOKEH O IpyrH peTku 3eMjenu okcuau (Bunu INFCIRC/254//len 2
- (KaKo LITO € U3MEHET) WIM HUBHU CMECH.

5.7.3. KoneKTopcKH CKJIONOBH 32 ,,IPOH3BOA* U ,,0CTATOLH 01 METAJIEH YPAHHYM
(MeToaH KOH Ce 3ACHOBAAT HA ATOMCKA Iapea)

ITocebHO mpOeKTHpPaHN WIM MOATOTBEHH KOJEKTOPCKU CKIIOTIOBU 32 ,,IPOM3BOA" U
,,OCTATOLI* OJ1 METAJICH YPaHUYM BO TeYHa MJIM TBPJA COCTOj0a.

OBJACHYBAUKA 3ABEJIEITIKA

CoCTaBHUTE JEIOBH 3a THE CKIIONIOBM C€ M3pabOTeHH Ol MaTePHjajid KO C€ OTTIOPHU Ha
TOIUIMHA U KOpO3I/IBHO HejCTBO HaA HapeaTa Nn CTOIICHUOT METAJICH ypaHI/IyM (KaKO aITo
e rpaduToT 00JI0KEH CO UTPUYM WIIM TaHTAI) WIK CO HUB Ce 3aIUTUTEHH, U MOXKAaT Ja
BKJIyYaT LI€BKH, BEHTHWIM, apMaTypa, ,, KieOOBH”, CIPOBOJHUIM, H3MEHYBaud Ha
TOILUIMHA U KOHCKTOpCKI/I TIJIOYH 34 MAarHe€TCKH, e.]'[eKTpOCTaTI/I‘IKI/I J5R10%0 I[pyFH METOOU Ha
cenaparyja.

5.7.4. Kykumra He MOIYJIOT 3a cenapauuja (MeToaH KOHU ce 3aCHOBAAT HA aTOMCKA
napea)

IToceOHO MPOEKTUPAHU WMJIM MOATOTBEHH LIMJIMHIPUYHU HJIM MPAaBOATOJHE CaqOBH 3a
Ip>Kee Ha H3BOPUTE Ha Mapea Ha MeTaJieH YPaHUyM, MUIITOH CO ENEKTPOHCKH CHOT
U KOJIGKTOPH Ha ,,lIPOM3BOA" H ,,0CTATOK .

OBJACHYBAUKA 3ABEJIEITIKA

HaBenenure xykuinra uMaaT OpojHU BIIE30BH 32 EJIGKTPUYHO HAIIO] yBAbE U HATIO] YBAE
€O BOZA, OTBOPH 3@ JIACEPCKH CHOII, IMPUKJIYYOLH 32 BAKYYMCKA IIyMIIa U MHCTPYMEHTH
3a OMjarHOCTHKA W Hag30p. VIMaaT MOXKHOCT 3a OTBOpame U 3aTBOPAE 3apajiu
0OHOBYBame HA BHATPEITHUTE COCTABHU AEJOBH.
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5.7.5. CynepcoHHYHH eKCIAH3UCKH MJIASHULH (MOJIEKYJIAPHH METOAH)

IloceOHO MPOEKTUPAaHU WM MOATOTBEHH CYMEPCOHHMYHU EKCIAH3UCKM MIIA3HHULH 32
nanewe Ha cMecute on UFg 1 Hoceukuot rac a0 150 K (— 123 °C) win momasiky 1 Kou
ce OTIOpPHH Ha KOPO3uBHOTO /iejcTBO Ha UF.

5.7.6. KonexkTtopm 3a ,,ipoH3BOA* HJIH ,,0CTATOLH" (MOJIEKYJIAPHH METOIH)

IocebHO MPOEKTHPaHN WK MTOATOTBEHH COCTABHH JEJIOBU WM YPEAH 3a coOMparme Ha
NIPOM3BOAM HA YPAHUYM WM OCTaTOLM O YPAHUYM IO OCBETIIYBamE€ CO JIACEPCKO
CBETJIO.

OBJACHYBAUKA 3ABEJIEITIKA

Bo enmeH on mpuMepuTe Ha MOJEKyNapHATA JACEepCKa Cemapaiyja Ha H30TOIH,
KOJIEKTOPHTE 3 IPOM3BOMH CIIyKaT 38 COOMparbe Ha 300raTeH ypaHHyM MeHTadIyOpHL
(UFs) Bo TBpma coctoj0a. Komextopute Ha MPOM3BOAMTE MOXAT & CE€ COCTOjaT OX
(unTepcky, yRapHU WM IUKJIOHCKH KOJIEKTOPH WM KOMOMHAIMja Off HUB U MOPaar Jia
OunaT OTIOPHH HA KOPO3UBHOTO AejcTBO Ha cpenuHata co UFs/UFg,

5.7.7. Komnpecopu 3a UF¢/Hoceuxn rac (MoJieKyJIapHU METOIH)

IoceOHO MPOEKTHPaHW MM MOATOTBEHH Kommpecopu 3a cmecn Ha UFs/Hoceuku rac,
npoeKkTupanu 3a gonrorpajua pabora Bo cpemuHa Ha UFg. CocraBHUTE [IENIOBH HA THE
KOMITPECOPH, KOU J0araar BO JOMMP CO MPOLECHUOT rac, ce U3pabOoTeHH Of MaTepHjain
KOM Ce OTIOpHM 3a KOposuBHOTO nejctBo Ha UFg WM ce 3aliTHTEHH OX TaKBU
MaTepujalu.

5.7.8. PaaujajHu 0COBHHCKH 3ANITHBKH (MOJIEKYJIADHH METOIH)

IlocebHO TpOEKTHpaHN WM TOATOTBEHW paaWjalHd OCOBHHCKHM 3alTHBKH  CO
TIPUKITYYOLIH 32 HAIOjYBAEKE M U3IyBYBab€, 32 3aIEUaTyBambe Ha BPATIJIOTO KOE IO
CIojyBa POTOPOT HA KOMIIPECOPOT CO MOTOHCKHOT MOTOP 32 Ja C€ OCHUTypa CHIYPHO
3aIeuaTyBambe 3a CIPEedyBalke Ha HCTEKYBAaKkE HA MPOLECEH rac WM MPOTEKyBame Ha
BO3JYX WM 3alTHBEH rac BO BHATPEIIHATA KOMOpPA Ha KOMIIPECOPOT KOj Ce IOJIHH CO
UFgs/cMeca o HOCEUKH rac.

5.7.9. Cucremu 3a Qiyopupame (MOJIEKYJIAPHH METOAH)

TToceOHO MpOEKTHpaHH MM MOATOTBEHH cUcTeMH 3a (yopupame Ha UFs (Bo TBpaa
cocrojba) Bo UF (Bo racHa coctoj6a).

OBJACHYBAUKA 3ABEJIEIIKA

HagenennTe cucremu ce mpoekTHpaHH 3a (uryopuparme Ha cobpanuor npauiok ox UFs Bo
UF 32 NOCIEROBATEIHO COOMPabe BO KOHTE HEPH 3a MIPOU3BOAU UM 3apanu TpaHchep
Kako HamlojyBame 3a IOMOJHHUTENHO 30oratyBame. Bo pamkure Ha emeH mpucrar,
peakumjata on (IyOpHpameTo MOXKE [a Ce MOCTHTHE BO PAMKHTE HA CHCTEMOT 3a
cernapauyja Ha M30TOMM 3apafy peakiuja U ynorpeda JUPEKTHO Of KOJEKTOpHTE 3a
,hponsBonotr‘. Bo pamkure Ha mpyr mpucram, npamokor ox UFs moxke ma ce
OTCTpaHW/TIPEHeCe O KOJIEKTOPOT 3a ,,TIPOM3BOJOT  BO COOABETHHOT PEAKLIMCKH caa (TIp.
peakTop cO (UyHIM3MpaH CIOj, 3aBPTJIHB PEAKTOP WIM IUIAMEHA KyJia) 3apagu
¢nyopupame. 1 Bo nBara mpucranu ce ymorpebysa ompemara 3a CKIAJupame H
TpaHcdep Ha GuyopoT (MM APyr COOABETEH areHc 3a (uiyopuparme) u 3a codupame u
TpaHchep Ha UFs.
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5.7.10. MacoBuu cnektpomerpu 3a UF¢/jonckn u3Bopu (MoIeKyJIApHH MeTOIH)

TToceOHO MPOEKTUPAHY WUITH MTOATOTBEHH MACOBHHU CIIEKTPOMETPH KOU MOKAT JUPEKTHO Aa
3emaar npumeporu of UF racHuTe TEKOBU U KOU MIMaaT c€ Ofl HABEIEHOTO:

1.  Moxar ga mepaT joHd of 320 aTOMCKHM €IHHHLIM HAa Maca WJIM TOBEKe U KOU
“MaaT pe3oiyuuja rnorojiema ox 1 nen Bo 320;

2. JOHCKU U3BOPHU KOU C€ M3IPAJCHU WM 3aIUTHTEHH CO HUKEJ, JIETYPU Ha HUKeN-
Gakap co coap:kuHa Ha HuKeN o 60 % nnn moBeke Mo TeXKHHA, WIN JIErypH Ha
HUKEJ-XPOM.

3. H3Bopu Ha joHmsamuja co bomOapaupame Ha eIeKTPOHLH,
4. Kou umaaT KONEKTOPCKU CHCTEM TMOTOJIEH 32 U30TOMCKA aHANN3A.

57.11. Cucremn 3a HaNoOjyBame/CHCTEMH 32 OABOJ HA NPOU3BOL H OCTATOK
(MoJIeKyJIApPHH MeTOIH)

IoceOHO MPOEKTUPAHH MM MOATOTBEHH MPOLIECHH CUCTEMH MM OTpeMa 3a MOCTPOjKU
3a 300raryBame H3pabOTeHN Of WM 3AlUTHTEHH CO MAaTepHjajd KOU C€ OTIOPHH HA
xoposuja ox UFg, a Kou BKIIy4yBaar:

(a) ABTOKJIABH 3a HAIOjyBame, [IEUKH WIH CUCTEMH KOU ce yrnorpedyBaar 3a JOBOJ Ha
UF ¢ 10 mpoLiecoT Ha 300ratyBarbe;

(6) HecyOmumaropu (Wwin JIagHU CTAMKLK) KOU Ce YIOTPpeOyBaaT 3a OTCTPaHyBabe Ha
UFs o mpoLecoT Ha 300raTyBarbe 3a MOC/IeNOBaTENeH MPEHOC MO 3arPEBabE;

(8) Cranyu 3a CTBpAHYBame WIM IIPETBOpPAmE BO Te4yHa cocroj0a Kou ce
ymotpebyBaar 3a orcrpanyBame Ha UFg om mpomecor Ha 30oratyBame cO
koMmpecuja i kouseprupame Ha UFg BO TeuHa wii TBp/a arperaria cocrojoa,

(r) CraHunm 3a ,,POU3BON* HJTH ,,0CTaTOK ™ KOU ce ymoTtpeOyBaar 3a npeHoc Ha UFg
BO KOHTEJHEPU.

5.7.12. Cucremn 3a cenapauuja Ha UF¢/Hoceuxu rac (MosieKy1apHH MeTOIH)

TToceOHO MpoeKTHPaHH WK MOATOTBEHHU MPOLIECHH crucTemu 3a cenaparuja Ha UFs on
HOCEYKH Tac.

OBJACHYBAUYKA 3ABEJIEIIIKA
OBre crcTeMu MOXAT Ja orgarar onpemMa Kako Ha IprMep:

(a) KpuoreHcku H3MeHyBauM Ha TOIUIMHA WIH KPHOCENApaToOpH 3a TemmepaTypu of 153
K (- 120 °C) unu noManky, wia

(6) Kpuorencku emuHuuE 3a Janewe 3a Temneparypu on 153 K (- 120°C) wm
TIOMAJIKY, HJTH

(8) UFs magnu cranmim 3a 3amp3HyBame Ha UF.
Hoceuknor rac mMoxe 1a Oupe a3ot, aproH Wi APyr rac.
5.7.13. Jlacepcku cucTeMu

Jlacep ITH JIACEPCKU CHCTEMH MOCEOHO MPOEKTHPAHH FJIH TIOATOTBEHH 38 Ceraparivja Ha
M30TOMHN Ha YPAHUYM.
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OBJACHYBAUKA 3ABEJIEITIKA

Jlacepurte M JIaCEPCKUTE COCTABHM HENIOBH KOHM C€ BAXKHU 3a IPOLIECUTE 3a JIACEPCKO
300raryBarbe T BKJIydyBaaT OHUE KOH ce HaBeaeHH Bo nokyMeHtor INFCIRC/254/[Ten 2
- (kaxo wto e u3merer). JIacepCKHOT CUCTEM OOUYIHO COAPIKU U ONITUYUKH U €JIEKTPOHCKH
COCTABHU JIEJIOBU 32 YNPABYBAE CO JIACEPCKUOT CHON (WIM CHOINOBH) M NIPEHOC 10
KOMOpara 3a Ceraparija Ha H30TOmH. JIaCepPCKHOT CHCTEM 3a METOIHMTE KOH Ce 3aCHOBAAT
Ha aTOMCKa rapea OOMYHO Ce COCTOH Off MOECYBAaUKH JIACePU CO OO KOU Ce IyMITaaT Co
Ipyr BUO Ha Jacep (mp. nacepu co OakapHa mapea WIH OOPEACHH JACEPH CO LIBPCTO
jampo). JlacepckHOT cHUCTeM 3a MOJIEKyJIapHH MeToan Moske aa ce cocrou o CO, macepu
WM eKCLIIMEPCKU JIACEPU U MOBEKEKPaTHU ONTHYKM kenuu. Jlacepure win jgacepckure
CHCTEMH 3a JIBETe MeToAM Oapaar craOuiuzaiija Ha (PpeKBeHIMjaTa Ha CIEKTapoT 3a
paboTa BO TEKOT HA IOAONTH BPEMEHCKH IEPHOH.

5.8. Iloce0OHO MPOEKTHPAHU HWJIM NOATOTBEHH CHCTEMH, ONpPeMa H COCTABHH
AeJIOBH 3a ymoTpe6a BO IOCTPOjKH 3a 300ratyBame €O MOMOLI Ha
cemapanmja Ha mjiasma.

BOBE/THA 3ABEJIEITIKA

IIpu mocramkata 3a cemapaiija Ha IJ1a3Ma, IUJla3MaTa Ha jJOHHTE Ha YpaHUYM
IOMUHYBA HU3 eIEKTPHUHO IOJIe [IOAECEHO HA PE3OHAHTHA (peKBeHLIja Ha joHH = U
Taka IITO THE CENEeKTHBHO ja amcopOupaaT eHeprdjara M 3roJEeMYyBarbero Ha
z[njaMerapOT Ha CBOHUTE CIHpANHH OpOHTH. JOHHTE KOM MMAaT IIaTeKa CO TOJeM
IujaMerap ce MNPECpETHyBaaT 32 fa Ce MCKOPUCTaT 3a MPOM3BOACTEO Ha MPOH3BOX
36oraten co = U. Inasmata koja HACTAHYBA CO jOHM3AIM]A HA TIAPEA OX YPAHHYM Ce
3a7p>KyBa BO BAKYyMCKaTa KOMOPA CO MarHEeTHO IOJIE CO FOJIeMa jadrnHa KOe CO3aBa
CYIIepCIPOBOMIMB MarHeT. [ TaBHUTE TEXHOJOWIKH CHCTEMH Ha MPOLECOT ordakaar
CHCTEM 3a CO3[aBalke Ha IUla3Ma Ha YPaHHYM, CEMapaumdcKH MOAYJI 32
cynepcrposous MarHer (Bugu INFCIRC/254/len 2 - (kako IUTO € M3MEHET)) U
CHCTEMH 3a OTCTPaHyBame Ha MEeTall 3apagu coOupame Ha ,,IPOU3BOA" U ,,0CTATOK™.

5.8.1. MukpoOpaHOBH H3BOPH HA €HEPrHja U AHTEHHU

ITocebHO npoekTupaHy U MOATOTBEHN MUKPOOPAHOBH M3BOPH HA €HEPryja M aHTEHH 32
co3maBame WM 3a0p3yBakbe HAa jOHH CO CNEIHUTE KAPaKTePHCTHKU: (ppexBeHLHja
norosiema o 30 GHz u cpenHa u3ne3Ha cuna 3a MPOM3BOIACTBO Ha jOHM Torojema o S0
kW.

5.8.2. Kanemu 3a ekcuuTanmja Ha joHH

TToceOHO MPOEKTHPaHH HJIH TIOATOTBEHH PaauOpPEKBEHIIMCKH KAEMH 32 €KCIMTALH]a
Ha joHu 3a (pexsenuyja noronema ox 100 kHz u xou MoXaT 1a TpeTupaaT CpemHa Cria
norosiema o 40 kW.

5.8.3. Cucremu 3a NpOM3BOACTBO HA ILIA3MA HA YPAHHYM

HOCC6HO TIPOCKTUPAHN WM MOATOTBCHM CHCTEMU 3a MPOM3BOACTBO HAa IIa3Ma Ha
ypaHuyM 3a yrnorpeba BO IIOCTPOjKHU 3a cemnapaliija Ha [ia3ma.

5.8.4. [Hlosexe ne ce ynompebyea - o0 14 jynu 2013 2oounaf
5.8.5. KosexkTopcku CKJIONOBH 32 ,,IPOH3BOA* H ,,0CTATOLN* O/1 METAJIEH YPAHHYM

IloceOHO NpPOEKTHPaHW WM TOATOTBEHH KOJNEKTOPCKU CKJIOMOBH 32 ,,IPOM3BOA" H
,,OCTaTOLIH OfT METAJIEH YpaHUYM BO TBpHa cocTojoa. OBHE KOJEKTOPCKH CKJIOTIOBU CE
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u3pabOTEHH IJTH 3ALUTHTEHH CO MATEPH]jali KOU Ce OTIOPHH Ha TOIUIMHA U KOPO3Hja Ox
rapea Ha METAJICH YPaHHUyM, Kako TpaduT WITH TaHTaJ OOJIOKEH CO UTPUYM.

5.8.6. Kykumrra 3a MoayJuTe 3a cenapauuja

IloceOHO MNPOEKTUPAHW WM TONIOTBEHH LWIMHAPUYHU CafoBu 3a ymoTrpeda BO
TIOCTPOjKH 3a 300raTyBarmke cO TIOMOLII Ha cenapaiiija Ha mia3Ma, BO KOH e APKH H3BOPOT
Ha IUIA3Ma HA ypaHUyM, PanuOo(ppPEKBEHLCKH KajleM U KOJIEKTOPH 3a ,,IPOM3BOAN" U
,,OCTaTOIH .

OBJACHYBAYKA 3ABEJIEITIKA

OBue kykumra nMmaaT OpOjHM BJIE30BHU 32 €NEKTPUYHO HAIOjyBame, MPUKIYYOLH 3a
nudy3ucka mymra U ypeau 3a IUjarHOCTHKA M Haa30p. FIMaaT MOXKHOCT 3a OTBOpame U
3aTBOpAE 3apaj OOHOBYBamE HAa BHATPELTHHTE COCTABHH IENOBU U e M3paboTeHH O
COO/IBETEH HEMArHETeH MaTePHjall, Kako IITO € He'PIOCYBAYKH YeNHK.

59. IloceOHO MPOEKTHPAHW WJIM NOATOTBEHH CHCTEMH, ONpPeMa H COCTABHH
J€JIOBH 32 YNOTPeda BO eJ1eKTPOMATHETHH NMOCTPOjKH 32 300raTyBame

BOBE/JIHA 3ABEJIEITIKA

Bo pamkuTe Ha €NeKTPOMArHETHHUTE IOCTAIIKHM, JOHHUTE HAa METANeH YPaHUYM KOH
HacTaHaje CO jOHHM3alMja Ha MarepujasioT HamoeH co con (obuuno UCly) ce
3a0p3yBaaT M ce TPOMYIITaaT HH3 MACHETHO TOJie INTO JOBEAYyBa IO TOAa jOHUTE O
pa3nuyHU HU30TOMMU Aa CJICAAT Pas3JIMYHU TaTUIITA. I'maBuuTE COCTaBHHU JCJIOBHU Ha
€JIEKTPOMArHeTHUOT =~ Cemapartop Ha u30Tonu omdakaar, MarHeTHO IOoNe 3a
IUBep3Hja/cenapaiyja Ha M30TOMU BO JOHCKHOT CHOII, JOHCKHM M3BOP CO CBOJOT COCTaB
3a 3a0p3yBame U CHCTeM 3a coOUparme Ha OJBOSHU joHH. [IOMOIIHHUTE CHCTeMH 3a Taa
[OCTAIKa BKJIYYYBAaT CHCTEM 33 €HEPreTCKO HAIojyBame Ha MAarHeT, BUCOKOHAIOHCKU
CHCTEM 3a HaIlOjyBarhe Ha jOHCKMOT M3BOD, BAKYYMCKHM CHCTEM M OINCEXKHHM CHCTEMH 3a
MOCTAIyBamkbe CO XEMHUKANN 33 NOOMBarbe Ha MPOU3BOIM M UMCTEHE/PELMKITHPAbE HA
COCTaBHHTE [EJIOBU.

5.9.1. EneKTpoMarHeTHH CenapaTopH Ha H30TONH

EnexTpomarHeTHu cemapaTopy Ha W30TOMH MOCeOHO MPOEKTHPAHU WK MOATOTBEHH 32
cemapaudja Ha M30TOMM HA YPAaHHYM W HHUBHA ONPEMa U COCTABHU JEJIOBH, KOH
BKJIy4yBaaT:

(a) Joncku u3Bopu

IToceOHO MPOEKTUPAHM I IOATOTBEHH MMOEIUHEYHN JIH MOBEKEKPATHH W3BOPU HA
jOHH Ha ypaHHyM, KOH C€ COCTOjaT O H3BOPH Ha Iapea, JOHU3aTOPH U 3a0p3yBadu Ha
CHOIIOBU W KOU C€ M3paldOTE€HHM ON COOMBETHH MaTepHjaiy Kako ITO ce rpadur,
He procyBauKu HelNuK Wik Oakap U Moxar ma ode3demar jOHCKH CHOM CO BKyITHA
jadunHa on HajMaJKy 50 mA.

(6)  Konexropu Ha joHU

KonekTopcku miodu KOU ce COCTOJaT Of ABAa WIM IIOBeKe Ipopesu U 11e00BH IIOCeOHO
MPOEKTUPAHU WM MOATOTBEHH 33 COOHpare Ha JOHCKH CHOIOBH Off OCHPOMAILEH IUIH
360raTeH ypaHHyM U H3pabOTeHH O COOIBETHH MaTepHjaslH Kako LITO ¢e rpadur wim
He’proCyBauKy YelIHK.

() BakyyMcku Kykumrra

IloceOHO MPOEKTHPaHH WM TOATOTBEHH BAKYYMCKH KYKHINTA 32 E€NEKTPOMArHETHU
cernaparopy Ha ypaHuyM, u3pabOTeHH 07 COOZIBETHH HEMArHETHH MaTEePHjaliH, Kako IITO
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ce He'pProcyBayKy YeNMK U TaKBH MPOEKTUPaHHU 3a padota mox nputucok on 0,1 Pa wmmu
TIOMAJIKY .

OBJACHYBAYKA 3ABEJIEITIKA

Kykmmrara ce moceOHO TPOEKTHPAaHH 3a Ja TH  BrPajaT jOHCKHTE H3BOPH,
KOJIEKTOPCKHTE TUIOYH W OOJIOTHUTE KO Ce pasiaayBaaT CcoO BOAA U CE OMPEMEHH CO
HPUKIIy4OLH 3a Au(y3UCKa MyMIa, KaKO M CO OTBOP U KAalak 3a OTCTPAHYBamEe H
IIOBTOPHO BIPafyBar-€ Ha THE COCTABHU JEJIOBU.

@) MarHeTHH Jem4i1ba

ToceGHO MPOEKTHPAHK WITH MOATOTBEHH MATHETHH ACTYHbA CO AMjaMeTap MorojeM of 2
m, xoum ce ynoTpeOyBaaT 3a OIp)KyBame HA IOCTOJaHO MAarHeTHO IOJNe BO
eNIEKTPOMArHeTHaTa cermapanyja Ha H30TONH U 32 TpaHcdep Ha MArHETHOTO MOJe TIOMery
COCeIHUTE CEenapaTopH.

5.9.2. BHCOKOHANOHCKO HANIOjyBam€

TToceGHO MPEOKTHPAHO MM MOATOTBEHO BUCOKOHAIOHCKO HAIIO] YBAKE 38 JOHCKH H3BOPH
CO CHTE CJIHH KapaKTEPUCTHKH. CIOCOOHOCT 3a HETPEKMHATO paboTere, H3JIe3eH
HarnoH ox 20 000 V uiu noBeke, u3jie3Ha ctpyja on 1 A M noBeke U cTabuM3anumja Ha
HanoHoT moaobpa ox 0,01 % BO TEKOT Ha BPEMEHCKH TEPHO/T O OCYM Yaca.

5.9.3. EHeprercko HANojyBame HA MATHETH

IoceOHO MPOEKTHPAHO WM MOATOTBEHO CHEPIeTCKO HAIOjyBABE HA MACHETH CO
HCTOHACOYHA CTPYja CO rojieMa CHJIa CO CHTE CIIEHH KapaKTEPHCTHKH: CIIOCOOHOCT 32
HETIPEeKNHATO IPOU3BOAICTBO HA M3JIe3Ha cTpyja of 500 A mmm noseke npy HaroH ox 100
V unu noseke u ctabunuzaiyja Ha CTpyja WM HaroH nogobpa ox 0,01 % Bo TekoT Ha
BPEMEHCKH MEPUOJ Ol OCYM Haca.

6. IlocTpojkn 3a NPOM3BOACTBO WIM KOHLEHTPALMja HAa TeWIKa BOJA,
AEYTEPHYM H COEIHMHEHHja HA AeyTePHYM H ONpeMa MmocedGHO MPOeKTHPAHA
WJIM IOATOTBEHA 32 HUB

BOBEJIHA 3ABEJIEITIKA

Temka Boma MOXKe [1a ce TPOU3BEAE CO Pa3NNYHM moctanky. Cemak, HajKOMEpLH)jaTHO
HCIUIATIIMBY C€ TMOKaKaa ABa MPOLECH: IPOLECOT 3a M3MEHA BONA-BOIOPOX cyndun
(mpouec I'C) 1 mporecoT 3a pa3MeHa aMOHH]aKk-BOZOPOL.

Ipouecor I'C ce 3acHOBa Ha pa3MeHa Ha BOZOPOX U ASyTEPUyM NOMEry BOAA H BOXOPOICH
cyndua BO HU3a O KYJIK BO KO FOPHHOT OIUIEN € JI4AeH, a JOJHHOT € Toroj. Bopara Teye
HHU3 KyJIMTE IOZIEKa TacoT Ha BOJOPOIMHUOT CYN(HI KPY)KH Off THOTO HACTIPEMa BPBOT Ha
kymure. Husara on curectu mnoum ce ynorpeOyBa 3a yHAIpeIyBambe HA MELIArbero
MoMery racoT 1 Bofata. JleyTepuyMOT NPy HUCKU TEMIIEPaTypH BIIETYBa BO BOIATA, & IIPU
BHCOKU TEeMIIepaTypu BO BoxmopomHuor cyndwma. Iacor wm Bomara 300raTeHu co
IeyTEepUyM Ce OTCTPAHYyBaaT OX KyJuTe Of mpBara (asa Ha CIOjOT Ha TOILIHOT U JIAJXHHOT
OIZeN, TO INTO MPOLIECOT Ce MOBTOPYBA BO MOCIEHOBATENHUTE KYJIM Of clemHata ¢asa.
IIpouseonor ox mocyenHata ¢asa, OAHOCHO Boxara 30orareHa co 1o 30 % peyrepuym, ce
Hcrpaka BO OECTIUIALIMCKATA eIUHUIA Kaje ce HOOHBA Tellka BOJA CO PEakTOPCKO HHBO,
T.€. 99,75 % neyrepuyM OKCHA.

Co mporecor 3a pasMeHa aMOHUYM-BOZIOPOA MOXE Jla C€ M3ABOM JIeyTepUyM Off
CHHTE3HHOT Trac TPeKy KOHTAKT CO TEYeH aMOHHjaK BO MPHCYCTBO Ha KaTaH3aTop.
CHHTe3HHOT rac ce JOBeyBa BO KYJHTE 32 Pa3MeHa U BO KOHBEPTOPOT HA aMOHMjak. Bo
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KyJIMTE, TacoT CTPYH O OHOTO HACIIPEMa BPBOT, JOZEKAa TEYHHOT aMOHMjaK CTPYH OX
BPBOT HACTIPEMA JHOTO. JleyTepHyMOT Ce H3ABOjyBa O BOXOPOACT BO CHHTE3HHOT rac U Ce
KOHLIGHTPHpPA BO aMOHMjakoT. I10Toa aMOHHjaKkOT CTPYH BO YPENOT 3a pasrpaiyBame Ha
AMOHHjaKOT Ha JTHOTO Ha KyJiara, JOfeKa TacoT CTPYH BO KOHBEPTOPOT HA aMOHHMjaK Ha
BpBoT. IloHaramormHOTO 300raryBame Ce OABHMBA BO IIOCHafoBaTenHUTE (hasw, a co
KOHEYHATa IecTUIaLija ce AoOHMBa TelIka BOJA CO PEKaTopcko HUBO. CHHTE3HHOT rac
MOJKe JTa Ce IOBEZIe O TIOCTPojKarTa 3a aMOHH]aK, Koja MaK MOKe Jia Ce U3TPay 3aeHO CO
MOCTpOjKaTa 3a OOUBabE Ha TEIKA BOOA CO MPOLIECOT Ha pa3MeHa aMOHH]aKk-BOIOPOL. 3a
TIPOLIECOT Ha pa3MeHa aMOHH]aK-BOZOPOJ, KaKO H3BOP Ha ACYyTEPUYM MOXKE Ia C€ KOPUCTH
HCTO Taka 1 0OMYHA BOTA.

MHory O KJIyYHHTE HEJIOBH OX ONpeMara BO MOCTPOjKUTE 3a IPOM3BOLACTBO Ha TEIIKa
BOZIa, Ka] KOM ce mprMeHyBa nporecot I'C uiin npoLecor 3a pa3MeHa aMOHH]aK-BOIOPOI,
Ce 3aeOHIYKHM 32 HEKOJIKY CEIMEHTH O XEMHUCKHUTE U MeTpojieyMcKuTe uHaycrpun. Toa
roceOHO ce OIHECYBa Ha MaJIMTE MOCTPOjKH BO KOH Ce TIpHMeHyBa nporecor. Cenak, caMo
Man Opoj om nenoBure € crangapaHo jpocrarneH. [Ipouecor I'C u  mporecor
aMOHH]aK/BOIOPOA Oapaar pakyBame CO rojieMa KOJNMYHMHA Ha 3alajUIHBH, KOPO3UBHH U
TOKCMYHHM TEYHOCTH NpH 3roneMeH nputucok. Cropexn Toa, NpU YTBpAyBamE HA
MPOEKTHUTE U OIEPATHBHHUTE CTAHAAPAM 33 MOCTPOJKUTE M ONPEMaTa HAMEHETH 34 OBHE
nporecy, moceOHO BHMMaHWe Tpeba Oa ce IOCBETH Ha M300pOT Ha MAaTepujasioT U
crermpuKaunTe, 32 1a Ce OCHIypa AOJNT BEK HA TPACHE CO BHUCOKA CHIYPHOCT U
6e30enHoCT. MI300pOT Ha BEJMYMHATA HAjHATIPE 3aBHUCH Ol EKOHOMHYHOCTA U MOTpeduTe.
Taka, onpemara IpeTeKHO Ke Ce TOATOTBH BO COINIACHOCT CO Oaparmara Ha KyITyBadoT.

Hajnocne, Tpeba ma ce HamoMeHe fAexa kako Bo mpouecor I'C, Taka 1 BO IPOLECOT 3a
pasMeHa aMOHHjaK-BOXOPOL, AENOBHTE O ONpeMara KOH, MOENHHEYHO [VICNAHO, He Ce
10ce6HO IPOEKTHPAHY WM MOATOTBEHH 32 IIPOM3BOACTBO HA TEIIKA BOZA, MOXAT Ha ce
CKJIOTIAT BO CHCTEMHTE KOM Ce TIOCeOHO MPOEKTHPAHH I IIOAMOTBEHH 38 TIPOU3BOZACTBO
Ha Telka Boxa. IIpuMep 3a TAKOB CHCTEM € CHCTEMOT 32 MPOM3BOACTBO Ha KAaTaIM3aTOPH
ko] ce ymorpeOyBa BO IPOLECOT 3a Pa3sMEHa AMOHMjaK-BONOPOL M CHCTEMHUTE 32
IecTHJIaLNja Ha BOA KO MPH IBaTa IpoLeca ce yIoTpeOyBaar 3a KOHEYHa KOHLIEHTpaLyja
Ha TEIIIKa BOJA IO PEAKTOPCKO HHBO.

JenoBure ox1 ompemara KoM ce MoceOHO MPOEKTUPAHH MIH TIOATOTBEHH 38 IPOH3BOICTBO
Ha TellIKa BOZA CO MPUMEHA Ha IIPOLIECOT 33 Pa3MeHa BOAA-BOZOPOX CyJIhH MK IIPOLECOT
3a pa3sMeHa aMOHH]jaK-BOIOPOL, IO BKJIyHyBaaT CJISAHOBO:

6.1. Kyamu 3a pa3mena Boaa-Boaopon cyJipug

Kymn 3a pasmeHa co mujamerap om 1,5 m mnu moBeke KOM MOXAr jAa paboTar Imofm
HPUTHCOK Of HajMasIKy 2 MPa (300 psi) kou ce HoceOHO MPOSKTUPAHH HIIH NOATOTBEHH 32
MPOM3BOACTBO Ha TELIKa BOAA CO POLIECOT 3a pasMeHa BOAA-BOAOPOIEH Cyndu.

6.2. BeHTHIATOPH U KOMIIpECOpHU

Ennodassu nenTpudyraiHu BEHTIIATOPH WIH KOMIIPECOPH cO Hu30K mputucok (0,2 MPa
wnu 30 psi 3a HUPKyJIalpja Ha rac Ha BOIOPOIEH CyJIdun (T.e. rac Koj COAP KU MOBeKe 01
70 % H2S) noceSHO MpOeKTHPaHN WM MOATOTBEHH 32 NMPOM3BOMICTBO HA TEIIKa BOAA CO
IOMOII HA MOCTAalkara 3a pasMeHa Bopxa-BoxpopodeH cyindun. OBue BeHTHIATOPU U
KOMIIPECODH MMaaT TPOTYCeH KANALMTET IOTONeM WM eIHAKOB Ha 56 m’/cekyHaa
(120000 SCFM) nomexa paboTaT Ha TNPUTHCOLM TOTOJEMHM OFf WM €IHAKBH Ha
BIIMYKYyBatbe off 1.8 MPa (260 psi) 1 HMaar 3aITHBKU POSKTHPAHH 33 padoTa CO BilaXKeH
H2S.
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6.3. Kyam 3a pazmeHa aMOHHJaK-BOA0PO]

Kynu 3a pasMeHa aMOHHjak-BOIOPOJ CO BHCOYHHA €IHAKBA WM IorojemMa ox 35 m
(114,3 ft) co nujamerap ox 1,5 m (4,9 ft) no 2,5 m (8,2 ft) co moxkHOCT 32 pabora moxg
IIPUTUCOK morosieM ox 15 MPa (2 225 psi), moceOHO MPOEKTHPAaHU WU MOATOTBEHH
3a MPOU3BOJACTBO Ha TELIKa BOAA CO MPOLECOT 3a pa3MeHa aMOHHMjak-Boxopon. Osue
KyJIH IMaaT HajMaJIKy eJIeH OCKeH OTBOp CO MpHpabHHUIIA KO] UMa HCT JHjaMeTap Kako
U UWIMHAPUYHUOT A€ HWU3 KOj MOXKAT Ja C€ BMETHAT WM M3BAJAT BHATPELIHUTE
IeJIOBU O KyJaTa.

6.4. BuaTpemHM JeJ10BH Ha KyJauTe H (GpazHu mymmnu

Buarpemnn penosu Ha Kynure W (asHM IyMnu MOCEOHO IMPOEKTHPAHU HIIH
MOArOTBEHU 33 KyJM 3a NMPOU3BOJACTBO Ha TEIKa BOJAA CO MPOLECOT Ha pa3sMeHa Ha
aMOHHjak-BoJopon. BHatpemnute npenoBu ce mnocedHO mnpoekTtupanu (asHu
KOHTAKTOPH KOH OBO3MOJXKYBaaT HENOCPENeH KOHTAKT CO rac/reuHoct. PasHure
INyMITH Cce MOCeOHO MpPOEKTHUPAaHH TMONBOIHM IyMITH 3a LUPKyJlaldja HA Te4eH
aMOHH]jaK BO KOHTakTHaTa (asa Bo pasHuTe mymmu.

6.5. ¥Ypenm 3a pazrpaayBame HA AMOHHjaK

Vpenu 3a pasrpagyBare HA aMOHHjaK cO pabOTeH MPUTUCOK Of HajMmaiky 3 MPa (450
psi) kou ce moceOHO MPOSKTHPAHU MITH MOATOTBEHH 32 POM3BOACTBO Ha TEIKa BOZA CO
IIPOLIECOT 33 pa3MeHa aMOHU]jaK-BOJOPOL.

6.6. HNu}panpeeHn ancopnuMCcCKH AHATIH3ATOPH

HHdpaipBeHH arcopIucKi aHATH3aTOPH KOH MOXKAT JUPEKTHO Jia CIIPOBEIAT aHAK3a
Ha COOIHOCOT BOAOPOI M JIEYTEPUYM KOTa KOHIIEHTPALIMKTE HA JEYTEPUYM CE €IHAKBH
wiu norojiemu o 90 %.

6.7. KaraauTHYKH ropHIHALHI

Karanitidky TOpUITHALI 32 IPETBOPake Ha 300raTeH rac Ha IeyTepUyM BO TEIIKa BOAA
110ce0HO MPOEKTHUPAHA HITH TIOATOTBEHA 34 IPOMU3BOACTBO Ha TELIKA BOAA CO IIPOLIECOT Ha
pa3MeHa aMOHH]jaK-BOZOPOL.

6.8. IlesocHu cucreMH 3a npepadoTKA HA TEIIKA BOJA WJIH HUBHU KOJIOHH

KomruietHn crucremu 3a npepaboTKa Ha TeIlKa BOJA, WM HUBHU KOJIOHH, CIIELIHjaJTHO
MPOEKTUPAHH MJIM MOATOTBEHH 3a MpepaloTKa Ha TEIKa BOJAa BO KOHILIEHTpalhja Ha
JeyTepuyM 3a yrorpeda BO peakTopoT.

OBJACHYBAUKA 3ABEJIEITIKA

OsBue cucremu, KOH BOOOMYaE€HO KOPUCTAT AECTHIALMjAa HAa BOAA 34 ONNCIyBAme HA
TeIIKa Of JIECHA BOIA, Ce CIIELHjAIHO MPOEKTHPAHH HJIM TIOATOTBEHH 32 MPOU3BOACTBO
Ha Tellka BoJa 3a ynotpeba BO peakTopoT (T.e. obudHo 99,75% neyTeprym OKCHA) O
TeLIKaTa BOAA CO IIOMaa KOHLIEHTPALH]a.

6.9. KoHBepTOpH 3a CHHTe3a HA AMOHHJAK HJIH €IMHULH 32 CHHTE3a HA AMOHHUjAK

KonBepTopu 3a CHHTe3a Ha aMOHHMjaK WM EIWHHLH MOCEOHO MPOEKTHPAHHU MM
IIOATOTBEHU 32 CHHTE32 Ha aMOHH]akK 3a IPOU3BOJACTBO HA TELIKA BOZAA CO IIPOLECOT Ha
pa3MeHa Ha aMOHH]j aK-BOIOPONI.
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OBJACHYBAUKA 3ABEJIEITIKA

OBHe KOHBEPTOPH WM eIUHHIM JOOMBAAT CHHTE3EH rac (a30T U BOLOPOA) OJ KOJOHATa
(MM KOJIOHWTE) CO BHCOK TPHTHCOK 3a pa3MeHa Ha aMOHHjaK/BOIOPON |
CHHTETH3UPAHUOT AMOHU]aK CE BPaKka BO KOJIOHATA (MU KOJIOHUTE) 3a Pa3MEHa.

7. HocTpojkn 3a KOHBep3HWja HA YPAHHYM H IUIYTOHHYM 3a ynorpeda BO
NMPOU3BOACTBO HA €JIEMEHTH HA TOPHBO H CeNapaluja Ha H30TONH Ha
YPAHUYM KakKo TO ce AeduHUpPA BO oaaeJH 4 U S COOABETHO H ompemMa
noce0HO NPOEKTHPAHA WIH NOATOTBEHA 324 HUB

HU3BO3HU

H3B030T Ha LeNHoT 30Hp O IVIABHH NpPEIMeTH BO PAMKHTE Ha OBHE IPAHUIU Ke ce
CIIy4H CaMO BO COTNIACHOCT CO MOCTAanKuTe of YnarcrtBoto. CHTe MOCTPOjKH, CHCTEMH
1 noce0HO IPOEKTUPAHA MM MOArOTBEHA OlPpeMa BO PAMKHUTE HA OBAd IPAHHIA MOXE
Ja ce KOPHCTH 3a IpepadoTKa, IPOU3BOACTBO HIIH yroTpeda Ha crelyjaieH Gucucku
Marepyja.

7.1.  IlocTpojkH 3a KOHBEP3Hja HA YPAHHYM H ONpPeMa NocefHO NPOeKTHPAHA WU
MOArOTBEHA 32 HUB

BOBE/IHA 3ABEJIEITIKA

Bo MOCTPOjKHTE U CHCTEMUTE 32 KOHBEP3Hja Ha YPaHHYM MOXKE Jia Ce BPLUM €AHA MU
noBeke TpaHcHOpMaLK ONl €IE€H XEMHUCKU BHU Ha YPaHUYM BO APYT, BKIYYyBajKHU:
KOHBep3uja Ha KOHLIEHTpaTH Ha ypanuymcka pyzaa o UQj3, koneepsuja Ha UO3 Bo UO,,
KOHBep3Hja Ha okcunH Ha yparuyM Bo UF4, UFs, umn UCly, xouBep3uja va UF, Bo UFs,
xonBep3uja Ha UFs Bo UF4, konsepauja Ha UF4 BO ypaHuyMm MeTals, U KOHBEp3Hja Ha
ypauuyMm ¢uyopun 8o UO,. MHOry Of KJIy4HHUTE [JEJIOBH Ha ONpeMara 3a MOCTPOjKHU 32
KOHBEp3Wja Ha YPaHUYM Ce 3a€IHUYKH 32 HEKOIKY CErMEHTH Ha XEMHCKaTa MpoLiecHa
nHAycTprja. Ha npumep, THIOBY Ha OnpeMa LITO Ce KOPUCTH BO OBHE ITPOLIECH MOXKE Aa
BKJIy4yBa. MEYKH, POTALMOHU IEYKH, PEaKTOPU €O (IIyHAUSHpAH CIIOj, PEAKTOPU CO
IUTAMEHH KYJIM, TeYHH LEHTPU(YTH, TECTUNALICKA KOJOHH U KOJOHH 32 €KCTpPaKIfja
TeuHOCT-TeuHOCT. Cemnak, camMo Man Opoj On OBHE [ENOBM CE CTaHJAPOHO JOCTAIIHH,
IofeKa IOTOJEMHOT HeN Of HUB C€ HAIpaBeHH BO COINIACHOCT cO Oapamara U
crienuduKanuTe HAa KIHEHTOT. Bo Hekoum ciydan, morpebHM ce moceOeH Mu3ajH U
KOHCTPYKLIHja, CO LieJ [ Ce yTBPAAT KOPO3HMBHUTE CBOJCTBA HA HEKOU Off XEMUKAIMNTE
co kou ce mocranysa (HF, Fp, CIFs u duyopunu Ha ypaHHyM), Kako W pelliaBame Ha
mpamamaTa 3a HykieapHara kpuruaHocT. Hajrocne, Tpeba na ce HarmoMeHe neka Kako
BO CUTE MPOLIECH Ha KOHBEP3Hja Ha YPAHHUYM, JEIOBUTE Off OPEeMaTa KOH, HOSNUHETHO
TJIEAaHO, He ce MOCceOHO MPOEKTHPaHH WM TOATOTBEHH 32 KOHBEp3Wja Ha YPaHUYM,
MOJKAT [ C& CKJIOIAT BO CUCTEMUTE KOU Ce MOCeOHO MPOSKTUPAHH HJIN IIOATOTBEHH 32
yrotpeda BO KOHBEP3Hja Ha YPAHUYM.

7.1.1. IoceGHO NPOEKTHPAHU HJIH MOATOTBEHH CHCTEMH 32 KOHBEP3Hja HA pyda HA
ypaunuym Bo UO;

OBJACHYBAYKA 3ABEJIEITIKA

KonBep3ujata Ha KOHIEHTpaT! Ha pyaa Ha ypanuyMm Bo UO3; Moxe ma ce CIpoBene
Taxa IITO IPBO PyHaTa ce TOMNHU BO a30THA KHCEJIHHA M Ce eKCTPaxupa MPOUUCTEHUOT
YpaHUJI HATPAT, TPH IITO Ce yIoTpeOyBa pacTBOpyBad Kako mTo e Tpudbytun docdar.
Ioroa, ypasumt Hutparor ce npersopa Bo UO3 win cO KOHLEHTpALKja 1 JEeHUTPaLH]ja
WA CO HeyTpajlH3alyja co raceH aMOHHjaK, MMPH IITO HACTAHyBa aMOHHYM NUypaHAT
CO MOCIIENOBATEHO QUITPUpPAILE, CYLIECHE U KATLIHUPABE.
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7.1.2. HoceGHO NMPOEKTHPAHU HJIM MOATrOTBEHH CHCTEMH 3a KouBep3uja Ha UQO3 Bo
UFs

OBJACHYBAYKA 3ABEJIEITIKA

Konsepsujata Ha UO3 Bo UFg MOxe nma ce M3BpLIM AUPEKTHO CO (yopuHaimja.
TIpouecor Sapa u3Bop Ha (IIyop BO racHa cocToj0a M XJIOPHH TPUPIYOPH.

7.1.3. HoceOHO NMPOEKTHPAHU HJIM NMOATrOTBEHH CHCTEMH 3a KoHBep3uja Ha UQO3 Bo
U0,

OBJACHYBAYKA 3ABEJIEITIKA

Komnsepsujata nHa UO3; Bo UO, Moxe na ce u3Bpud npeky Hamanysame Ha UOsz co
pasrpasieH aMOHHjaK BO TaCHa cocToj0a Wi BOJOPONI.

7.1.4. IoceOHO NMPOEKTHPAHU MJIM MOATOTBEHH CHCTeMH 3a KoHBep3Hja Ha UO, Bo
UF,4

OBJACHYBAUKA 3ABEJIEITIKA

Konsepsujara Ha UO; Bo UF,4 Mo2xe 1a ce u3Bpiuu co peakiuja Ha UO; co BOIOpoaeH
tdaypoun (HF) o racHa coctojoa Ha 300-500 °C.

7.1.5. Hoce6HO NPOEeKTHPAHU WJIH MOATOTBEHH CHCTeMH 3a KoHBep3uja Ha UFy4 Bo
UFs

OBJACHYBAYKA 3ABEJIEITIKA

Kousepsujata Ha UF4 Bo UFg ce u3BpIIyBa CO er3oTepMHUKa peakuuja co GpayopuH
BO peakTopoT Ha kyjara. UFs ce KOHAEH3Mpa O JKEKOK TeK KOj MPOTeKyBa HH3
JagHaTta cramuna koja ce gagu Ha — 10 °C. Iponecor Sapa ussop Ha Guryop BO racHa
cocToj0a.

7.1.6. Ioce0HO MPOEKTHPAHH HJIH MOATOTBEHH CHCTeMH 3a koHBep3uja Ha UF, Bo
MeTaJIeH YPAHUYM

OBJACHYBAYKA 3ABEJIEITIKA

Konsep3ujata ma UF4; BO MeTaleH ypaHMYM C€ U3BPILIyBA CO HAaMallyBame CO
MarHe3suyM (TOJIEMH CEpPHH) WIH KalluyM (Manu cepun). Peakiujara ce cripoBenyBa
Ha TeMIIepaTypH Haja TOUKATa Ha TOMeme Ha ypaHuyM (1130 °C).

7.1.7. IloceOHO MPOEKTHPAHU WM MOATOTBEHH CHCTeMH 3a KoHBep3dja Ha UF Bo
U0,

OBJACHYBAUKA 3ABEJIEITIKA

Kousepsujata Ha UFs Bo UO, MOXke 1a ce U3BPLIM 110 MaT Ha €IeH O TPH MPOLIECH.
Bo mpsuot npouec UFq ce peayimpa u xupnonmsupa 8o UO; co ynorpeba Ha BOIOPOA
u mnapea. Bo Bropmor mpoumec UFs ce xuppomsupa coO pacTBOpame BO BOJA,
AMOHH]JaKOT Ce 0AaBa 3apaiy TAIOXKEhe Ha AMOHHEB IUYPAHT, a II0T0A JUYPAHTOT Ce
penyuupa Bo UO; co Bogopox mpu 820 °C. Bo tperuot nporec racaute UFg CO,, and
NH; ce meraar BO BOJa P LITO KAKO TaJOr HACTAHYBA aMOHHEB ypaHUI KapOOHAT.
AMOHHEBOT ypaHHI KapOOHaT ce KOMOMHHpa co mapea u Bogopon Ha 500-600 °C 3a
na ce nobdue UO,.

Konsepsujara Ha UFs Bo UQO; 4ecTo ce cripoBeayBa Kako mpea (aza BO MOCTPOjKaTa 3a
TIPOM3BOCTBO Ha TOPHBO.
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7.1.8. IloceGHO NMPOEKTHPAHU WJIH MOATOTBEHH CHCTeMH 3a KoHBep3uja Ha UFs Bo
UF,4

OBJACHYBAUYKA 3ABEJIEITIKA
Konsepsujara na UFg Bo UF4 ce u3BpLIyBa €O peAyKLHja CO BOTOPOL.

7.1.9. Iloce0HO NMPOEKTHPAHN WJIH MOATOTBEHH CHCTeMH 3a KoHpep3Hja Ha UO; Bo
UCl

OBJACHYBAYKA 3ABEJIEITIKA

Konsepsujara vHa UO; Bo UCl4 Mo3Ke fja ce 3BpIIH IO [T Ha €JIeH O ABa mporecu. Bo
npsuot npouec UO; pearupa co jarnenos Terpaxiopun (CCly ) na ornpunuka 400 °C.
Bo sropuort, UO; pearupa Ha ornpuiika 700 °C Bo npucyctso Ha cake (CAS 1333-86-
4), jarnepon MOHOKCHA ¥ XJ1op mpu wto Hacranysa UCl,.

72. TlocTpojku 3a KOHBep3Hja HA IUIyTOHHYM M ONpPEMAa MOCEeOHO MPOEKTHPAHA
HJIH MOATOTBEHA 32 HUB

BOBEJHA 3ABEJIEIIIKA

Bo mocTpojkute U cHCTeMHUTE 32 KOHBEp3Hja Ha IIIYyTOHUYM MOXKE I1a C€ M3Bene eIHa
NI HOBGI,(C KOHBEP3MUHU OO €ACH XEMHNCKU BUJ Ha INIYTOHUYM BO APYT, BKIIYUUTCIIHO U
KOHBep3Hja Ha INIyTOHUYM HUTpat Bo PuO,, koHBep3uja Ha PuO; Bo PuF, u xoHBep3uja
Ha PuF4 Bo myrornym meran. ITocTpojkute 3a KOHBEp3Hja Ha INTYTOHUYM OOMYHO ce
MOBP3yBaaT CO MMOCTPOjKUTE 33 MOBTOPHA MpepaboTKa, HO MCTO Taka MOXKAT Oa Ouaar
TIOBP3aHU CO IOCTPOjKUTE 32 NMPOM3BOACTBO HA TOPUBO HA IUIYTOHHYM. MHOry on
KJIy4HHTE AENOBM HA OIpeMara 3a IMOCTPOjKM 3a KOHBEp3Mja HA IUIyTOHHYM Ce
3aeIHHYKU 32 HEKOJKY CerMEHTH Ha XeMHCKaTa mpolecHa uHpycrpuja. Ha mpumep,
TUIIOBM HA ONpeMa LITO Ce€ KOPHCTH BO OBHME MPOLIECH MOXKE Aa BKIy4yBa: IEUKH,
POTALMOHM [EYKH, PEAKTOpH €O (UIYHAMSHPAH CIIOj, PEAKTOPH CO IUIAMEHH KyJIH,
TeYHH LEHTPU(YrH, NECTIVIALUCKH KOJOHM M KOJOHH 33 EKCTPakKi(fja TEeYHOCT-
TedHOoCcT. BoenHo, MoxkaT fa 6Gumat moTpeOHH KEIIKH KeTHH, KOMOPH CO PaKaBHIH H
ypemu CO NaJeYMHCKO ympaByBame. Cemak, caMo Mayn Opoj Of OBHE JEJIOBH Ce
CTQHIAPIHO NOCTANHM, HOACKA MOTOJIEMUOT AN O HHUB C€ HAalpaBEeHU BO COTVIACHOCT
co Oapamara M CreLM(HKALNUTE HA KIMEHTOT. [IpH TPOEKTHPameTo MOTPedHO €
0cobeHO 1a ce BHUMAaBa Ha MOCeOHH PaJHOJIOLIKY OACHOCTH H OIACHOCTH BO BPCKA CO
KPUTUYHOCT U TOKCUYHOCT, NIOBP3aHHU CO IUTyTOHUYM. Bo Hexou cinydau, morpebHu ce
nocebeH IW3ajH U KOHCTPYKLHja, CO L€l Aa CE YTBPAAT KOPO3UBHUTE CBOjCTBA HA
HEKOU Ol XeMHKajIuuTe cO Kou ce mocramysa (Ha np. HF). Hajmocne, tpeba ma ce
HAMlOMEHe [leKa BO CHTe MPOLECH Ha KOHBEP3Hja HA IUIyTOHHYM, NEJOBHUTE Of
olpeMaTa KO, MOSAHHEYHO [NIeNaHo, He Ce MOCEOHO MPOEKTHPAHU HJIH MOATOTBEHH 32
KOHBEp3Hja Ha IUTYTOHHYM, MOXAaT [a Ce CKJIONAT BO CHCTEMHTE KOHM ce MOCeOHO
TIPOSKTUPAHH WM MIOATOTBEHH 32 YNoTpeda BO KOHBEP3Hja Ha IUTyTOHUYM.

72.1. lloceOHO NPOEKTHPAHHW HJM TNOATOTBEHH CHCTEMH 32 KOHBEp3Hja HA
IUIYTOHHYM HHTPAT BO OKCHJ

OBJACHYBAYKA 3ABEJIEITIKA

I'naBHuTE QYHKLMK BKIYYEHH BO OBOj MPOLIEC CE. CKIIAAUPAbe U MPIIArONYBabe Kako
MaTepHjaJioT 3a HAIO]j YBake Ha MPOLIECOT, TATOKEHE H Cenapallija Ha COMHIHI/TeYHH
(dpaxkunm, KaNIMHAIM]A, PaKyBalbe CO TPOMW3BOAOT, BEHTWIIALjA, VIIPABYBAIE CO
oTHmang M KOHTPOJia Ha mpouecot. IIpouecHuTe CUCTeMH ce MOCeOHO MPHJIATONEHH CO
e ia ce u30berHe KPUTHYHOCTA 1 3PAYSHETO | 1d Ce HAMAIM PH3HKOT O TOKCHYHOCT
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Ha MUHHMyM. B0 moBekeTo MoroHu 3a mpepaboTka, OBOj IPOLIEC BKIyIyBa KOHBEP3Hja
HA IJTyTOHUYM HUTPAT BO IUTyTOHUYM AUOKCHJ. JIpyru MOCTamnku MOXe 1a BKJIydyBaaT
TaJIOKEHHE HA IUTYTOHUYM OKCAJIaT MJIM IUTyTOHUYM IIE€POKCHU.

722 MoceGHO HPOEKTHPAHH MJIM TMOATOTBEHH CHCTEMH 32 NPOH3BOACTBO HA
ILUTYyTOHUYM MeTAT

OBJACHYBAYKA 3ABEJIEITIKA

OBaa mocranka 0OMYHO BKIIydyBa (piyopuparme Ha ILTyTOHHYM JHUOKCHA, OOUYHO CO
BHCOKO KOPO3HBEH BOAOPO. (pyopua, 3a MPOU3BOACTBO Ha IUyTOHUYM (IIyopHa KOj
M0TOa, KOPHCTEKU KaNlHUyM MeTaj CO BHUCOKa YHCTOTa, Ce penyLupa 3a jaa ce
IIpoU3Beie METAJIeH IyTOHUYM U 3Typa Ha kanuuyM ¢uyopun. I'nasaute GyHKIun
KOHU Ce BKIIyYEeHH BO OBOj Ipolec ce duyopupame (Ha IpHMep, BKIYUUTENHO OnpeMa
HafpaBeHa Off CKAMOLEHU MeTalu MM OOJIOKeHa CO HHB), peaykKudja Ha merait (Ha
np. ynotpeba Ha KepaMHU4KH CaJioBH), 1OOMBamke Ha 3rypa, paKyBambe CO IMPOU3BO,
BEHTHUJIALIMja, YIPaBYBake CO OTIA U KOHTPOJA Ha mpouecoT. [IpouecHuTe cucremMu
ce MOoceOHO MPHIIATONEHH CO LN 1a ce M30erHe KPUTHIHOCTA M 3PAYeHEeTo H Jia Ce
HaMmaJii pPHU3UKOT OA TOKCHYHOCT HAa MHHHUMYM. I[pyl"li NOCTAIlIKU BKJIy4yBaaT
¢nyopupame Ha IUIYTOHHYM OKCajaT WIMA IUIyTOHUYM HEPOKCHI IMPOCIENEHO CO
peayKLHja Ha MeTal.

AHEKCB
KPUETPUYMH 3A HUBOATA HA OU3NYKA 3AIITUTA

1. ®usnukara 3alITUTA HAa HYKJEAapHH MaTepujajd Cce BpIIM 3a JAa Ce CIpedH
HEOBJIACTEHO KOPHCTeHE M HEOBIACTEHO pakyBame co HuB. CrtaB 3(a) on
VYnaTcTBOTO ce OJHEeCYBa Ha MMILUIEMEHTAIHja Ha e(h)eKTHBHI HUBOA HA (Gu3Hudka
3aliTUTA BO COIJIACHOCT CO COOJBETHHTE Ipernopaku Ha MefyHaponHara
areHimja 3a aromcka eHepruja (MAAE), ocobeHO OHHE KOM Ce HaBEIeHH BO
INFCIRC/225.

2. Bo cras 3(6) on YnaTcTBOTO Ce HaBeAyBa JeKa BiajaTa Ha 3eMjaTa-KOPHCHUK €
OArOBOPHA 3a CHPOBELYyBarmbe Ha MepKHTe 3a (U3MYKa 3aIUTHTA BO Taa 3eMja.
Cenak, HUBOTO Ha (pU3MUKa 3ALITHTA BP3 KOE OBHE MEpKH Tpeda Ja ce 3aCHOBaaT
Tpeba na Ounme mpeaMeT Ha JOroBOp momery cHaOAyBa4doT M mpuMadoT. Bo 0BOj
KOHTEKCT, OBH€ YCJIOBU Tpeba 1a ce IPUMEHYBAaT Ha CUTE 3€MjH.

3. Jokymentor INFCIRC/225 na MeryHapoaHata areHuuja 3a aToMcka eHepruja, co
HAacJIOB ,,PU3MUKATA 3ALITHTA HA HYKJIEAPEH MaTepujas” U CIIHYHH JOKYMEHTH, KOH
MEPHOAMYHO TH M3rOTBYBA MelyHapoqHaTra TIpyla HAa eKCIepTH W KOH Ce
KypUpaaT JOKOJKY € MOTpeOHO, CO LeN [a Ce BOAM CMEeTKA 33 IIOCTHUIHATHOT
HANpeIOK W HOBUTE 3Haema BO OJHOC Ha (PU3HMYKa 3aIUTUTA Ha HYKJIEapHU
MaTepHjaly, ce KOPHCHA OCHOBA 38 HACOUYBabe Ha HANIOPUTE Ha AprKaBaTa-TpuMad
3a MPOEKTHUPAHETO Ha CUCTEM Ha MEPKH U ITOCTAIKH 32 (PU3UUKA 3aIUTHUTA.

4. Kareropusanyja Ha HyKJeapeH MaTepHjajl, Kako INTO € HaBeNeHO BO Tabesara
MOJOJY MJIM KOJALITO € aKypUpaHa O BpEME Ha Bpeme CO MelyceOeH I0roBop Ha
nobaByBavH, CIIy>KH Kako mpudareHa OCHOBA 3a MPOEKTUPAe Ha MOCeOHH HHBOA
Ha (HU3MYKAa 3aIITUTa BO ONHOC HAa BHJIOT HAa MaTepHjajuTe M Ompemara H
KaIalUTeTUTe KO T COOPIKAT OBHE MaTepHjalii, BO COMJIACHOCT co cTaB 3(a) u (0)
on YaTcTBoTo.

5. JloroBopeHuTe HMBOA Ha (HU3HMUKA 3aLITUTA KOH Tpeba ma ce obesdenmar o cTtpaHa
Ha HAIUIE)KHUTE JIPXKABHU OPraHu 3a ynotpeda, CKIANUpae M TPAHCIOPT HA
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MarepujajiuTe Off MpUKayeHara Tabema TI'M BKIy4yBaaT HajMajKy ClIeHUBE
6e30e1HOCHN KapaKTepPUCTUKU:

KATEI'OPUJA 111
Ynorpe6a u UyBame BO paMKHTE Ha 00JIACT CO KOHTPOIUPAH IIPUCTAI

IpeBo3 mox noceOHN MEPKHU HA MPETIA3INBOCT BKIY4yBajKH IPETXOMHH apPaHKMAHU
rnoMery HCIpakadoT, MPUMadoT W MPEBO3HHMKOT, M, BO Clly4aj] Ha MeryHapoaeH
TPaHCIOPT, MPETXOAHH JOTOBOPU MOMery CyOjeKTHTe BO COTJIACHOCT CO
HAJJIeXKHOCTUTE M MpPOMHCHTE HA 3eMjuTe N00aByBaYM W IPUMAdYH, BO KOM Ce
YTBPAGHH BPEMETO, MECTOTO M HAYHHOT Ha MPEHEeCyBambe Ha OATOBOPHOCTA 3a
IIPEBO3.

KATETI'OPHJA 11

VYnorpeéa u ckJIagupame BO 3alITHTEHa OOJACT CO KOHTPONMpPAH IPHCTAI,
OHOCHO, 00NacT Koja € IO IOCTOjaH HAA30p OX CTpaHa Ha CTPakapu MM
€JIEKTPOHCKHU ypeay, a Koja € OmKpysKeHa co pusuuka Oapuepa co orpanuyieH Opoj Ha
BJIE30BH KOH Ce I10]] COOJIBETHA KOHTPOJIA HJIH Koja OMIIO 00JIacT CO eqHAKBO HUBO Ha
¢usnuka 3amTHTa.

Ipeso3 mox noceOHN MEPKH Ha MPETHA3IHBOCT BKIYYyBajKH MPETXOMHN apaHKMaHH
moMery HCIPakadoT, NPUMAdOT M IIPEBO3HUKOT, M, BO Cily4aj HA MeryHapoleH
TPAHCHOPT, NPETXOOHH JIOTOBOPH IIOMely CyOjeKTHTe BO COINIACHOCT CO
HAJUISOKHOCTUTE W MPONHCHTE Ha 3eMjure nodaByBauM M MPHMadd, BO KOH Ce
VTIBPJAEHU BPEMETO, MECTOTO U HAUMHOT Ha IIPEHECYBame Ha OITrOBOPHOCTA 3a
TIPEBO3.

KATEI'OPHJA 1

Marepujanute BO OBaa KaTeropuja Ce 3alITUTEHW O HEOBJAcTeHa ymoTpeda co
CJIEZIHMBE CHCTEMH CO TOJIEMa CUI'YPHOCT:

Ynorpe6a u 4yBame BO BHUCOKO 3aIUITUTEHA OOJIACT, OXHOCHO 3aIITHTEHa OOjacTt
kaxo mto e aedunupano 3a Kareropuja Il morope u Bo koja, 3ropa Ha T0a, IPHCTANOT
€ OrpaHHYeH Ha JIMIE CO JOKAXKaHa CUI'YPHOCT U IOJ Haa30p Ha CTpakapH KOH Ce BO
TeCHa KOMyHHKalMja cO pejeBanTHH Oe30enHocHH cuin. Llenara Ha KOHKpPETHHTE
MEpKH KOU ce IIpe3eMaaT BO OBOj KOHTEKCT € Jia e OTKPHE M CIpPedYH KakoB OHio
HaraJ, HEOBJIACTEH MPHCTAI WK KpakOa Ha MaTepHjau.

IIpeBo3 mox moceOHM MEPKH Ha MPETHMA3HBOCT KaKO INTO €€ HABEEHH MOrope 3a
npeso3 Ha Matepujanu of Kareropuja Il u Il u ucTo Taka, mox IOCTOjaH HA30P CO
npuapyxkda U MOX YCJIOBH KoM 0o0e30enyBaaT TeCHa KOMYHHKAIMja CO COONBETHH
6e30eTHOCHH CHITH.

6. JlobaByBauute Tpeba a HACTOjyBaaT na rd MAEHTH()UKYBAaaT KOPUCHUILIUTE HA
THE areHIH HIIH HaIJIeKHH OpPTaHM OJrOBOPHH 3a na o0e30enar Aeka € MCIIONHETO
COOJBETHO HUBO HA 3aIUTHTA U OATOBOPHH 3a BHATPELIHA KOOPAUHALM]A HA OTEPaLluU
3a ONrOBOP/IIOBPATOK BO CIydaj Ha HEOBIACTEHO KOPUCTEHE HIH PAaKyBambe CO
3amrureHuTe Marepujanu. JloOaByBaumTe M mpumarenure Tpeba HCTO Taka Ja
Ha3HA4YaT M TOYKH 32 KOHTAaKT BO PaMKHUTE HA HHMBHUTE HALMOHAJIHH HAIJICKHH
OpraHu 3apajd copaboTka 3a Mpaama 3a MPEeBO3 BO CTPAHCTBO, KAKO W APYTH
Ipalama Off 3aeTHIYKH HHTEPEC.
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TABEJIA KATETOPU3AIINJA HA HYKIIEAPEH MATEPHJAJI

Marepujan O06nuk Kareropuja
I I 11T
I Heospauen*[6] |2 kg nn ITomanky ox 2 kg, (500 g mu
ITnyTonnym*[a] MoBeKe HO noBeke o 500 |momanky*[B]
2. Ypauuym-235 |Heospauen*[6]
— ypauuyMm|5 kg mnu TTomanky oz S kg, |1 kg unu
30oraren no 20|moseke Ho noseke of 1 kg |momanky*[B]
o, 235
% U  wm
MOBEKe
— YpaHuyMm — 10 kg unu noseke |[Tomanky oz
36orareH 1o 10 kg*[8]
10% U wm
nomanky ox 20
%
— ypaHuym — 10 kg unu
30orateH TIOBEKe
MOBEKe on
OPUPOTHOTO, HO
nomanky on 10
% 2UH[r]
3. Vpanuym-233 [Heospauen®[0] |2 kg unu TTomanky ox 2 kg, |500 g unu
roBeke HO moBeke ox 500 |momanky*[B]

g

4. O3paueno
TOPUBO

Ocupomaries wim
MPUPOICH
ypaHUyM, TOPHUYM
WITH
HHCKO300raTeHo
rOpUBO (IIOMAJIKY
on 10 % ¢ucucka
conpakina)* [a] [F]

217 op 359



Cnyx6eH BecHuK Ha PM, 6p. 91 oa 11.05.2016 roavHa

|a] Kako mto e HaBeneHO BO KOHTPOIHHOT CIIMCOK.

[6] Matepujan kO] He € O3padyeH BO PEAKTOpP WM Marepujai KOj € O3padyeH BO
peakTop, HO CO HHBO Ha O3pa4veHOCT enHakBO wiu nomano on 100 pan/gac Ha
OIAJIEUEHOCT OJf €I€H MeTap O€3 LITHUT.

[B] Tpeba ma uckny4w KONUYMHU KOH HE C€ PATHOJIOIIKY 3HAYA]HHU.

[r] Ilpupomen ypaHuyM, OCHPOMALIEH YPaHUYM U TOPUYM M KOJHYECTBA Ha
ypaHuyM 300raTeH 10 HMBO Ha moManky o 10% kou He cmaraat moa kareropuja I11
Tpeba fa OUAAT 3aIITHTEHH BO COIVIACHOCT CO IpaKcara 3a IMPYASHTHO YIIPaByBarbe.

[a] Haxo ce mpemopadysa 0Ba HUBO Ha 3AINTHUTA, HAa 3€MjUTE ke UM OHIe TO3BOJIEHO,
IO OLICHKA Ha MOCEOHHUTE OKOJIHOCTH, Aa YTBPIAT MOMHAKBA KaTeropuja Ha (pu3nuKa
3aIITHTA.

[f] Hdpyro ropuso, koe Bp3 OCHOBA Ha HEroBaTa OPUTHHANHA COOPKUHA Ha (PUCHCKU
Marepujanu ce kiacuurmmpa Bo Kareropuja I unu II npen 3pauemero Moxe na ce
HaMaJIHd 3a €IHO HUBO HAa KaTeropHja ako HUBOTO HA 3paueme Of TOPUBOTO
HaamuHyBa 100 pag/4ac o METPUYKH TOH O€3 LITHT.

THC HenTI

CIINCOK HA OIIPEMA, MATEPHJAJIN 1 CO®TBEP CO ABOJHA
HAMEHA O/ HYKJIEAPHA OBJIACT U CPOJHA TEXHOJIOT'HJA

3abenemka: Bo 0Boj aHekc ce ynotpebyBa MeryHnaponuuot cucrem Ha enunuim (CH).
Bo cute cnyvau, pusnukata komuurHa nedunupana Bo enununute o CH tpeda na ce
cMeTa 3a O(HILINjaTHO TpernopayaHa KOHTPoJHa BpenHocT. Cenak, HeKOM MapamMeTpy Ha
AJIaTHU MAalllMHU CE€ HABECACHU BO HUBHUTE CTaHAAPAHU MEPHU €AMHULH, KOU HE CE€ A€
on CH.

Boobu4aeHo ynotpeOyBaHy KpaTeHKU (M HUBHH NPe(UKCH 33 O3HAYYBab€ KOJIMYHUHA)
BO OBOj aHEKC Ce KAKO IITO CIIeyBa:

A — amnep(u)

Bq  — Gekepen(n)

°C — Hemsuycosu crerner(m)

CAS — Cny:xba 3a XeMHCKa IeCTHIALIN] &
Ci — xupu(n)

cm — caHTHMeTap (CAaHTUMETPH)

dB — neuunben(u)

dBm — neruben BO OfHOC Ha 1 MUIHBAT
g — rpam(rpaMoBH); HCTO Taka 3aGp3yBarbe Ha Texka (9.81 m/s?)
GBq — rurabakapesn(u)

GHz — ruraxepif

GPa — ruranackai(u)
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Gy — 1pej

h — 4ac(4acoBu)

Hz — xepu

J — nyn(u)

K — KEIIBUH

keV — KUJIORJICKTPOHBOJIT(H1)

kg — kuorpam(u)

kHz — KHJIOXEePIT

kN — KIJIOBYTH(H)

kPa — Kkuonackan(u)

kv — KHJIOBONT(H)

kW — KIoBat(u)

m — Metap(MeTpu)

mA — musuamnep(u)

MeV — MUJIUOH €JIEKTPOH BOJNT(1)
MHz — Meraxepi

ml — MuUTap( MITIUTHTPH)
mm — MuTIMeTap(MUIIMETPH)
MPa — Merarnackan(u)

MPa — MuIUnackai(m)

MW — mMerasat(u)

uF — mukpocdapan(u)

pm — MUKpoMeTap(MUKPOMETPH)
us — MUKDOCEKYHIA(MHKDOCEKYHIN)
N — BYTH(BYTHH)

nm — HaHoMeTap(HaHOMETpPH)

ns — HaHOCEKYHIa(HaAHOCEKYHIIH)
nH — HaHOXeHpH(H)

ps — NMUKOCEKYHAA(TINKOCEKYHIN)
PMC — eheKkTUBHA BPETHOCT
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rpm — BPTECXKU BO MUHYTa
S — cekyHna(ceKyHIH)
T — Tecna(Tecnn)
TUP — BKYITHO BUUTYBake HA HHAUKATOPU
v — BonT(u)
w — Bat(u)
OINTA 3ABEJIEIIIKA

CrneiHuTE CTABOBH Ce TPHMEHYBAAT HA CIIMCOKOT HA ONpeMa, MaTepujainn u codreep co
IIBOjHA HAMEHA O HyKJieapHa 00JIaCT U CPOLIHA TEXHOJIOTH]a.

1.  Onucor Ha k0j OMJIO IPEAMET Of CIIUCOKOT ro ondaka Toj IPeaMeT KaKo HOB HJIN
KaKO IIOJIOBEH.

2. Kora omucoT Ha Koj OIIO IpeaMeT Ha CIHMCOKOT He COAPKU KBANH(DUKALNY WITH
crnequduKanny, ce cMeTa Jeka ru ondakaar cuTe BapHjaHTH Ha TOj TpPEIMeT.
Pacnipenenara mo kaTeropuu € AajeHa camo Kako pedepeHla U He Biidjae Ha
TOJIKYBaIETO Ha Je()MHHIMjaTa HA IPSAMETHTE.

3. IIpoepkure TpeOa Aa ce BpIIAT AYPH U aKO TPAHC(HEPOT Ha CEKOj MPEAMET LUTO He
e moj KOHTposa (BKJIY4UyBajKd MOCTPOjJKM) KOU COAPKAT €AHA WM IOBeKe
KOHTPOJIMPAHU KOMITOHEHTHU KOra KOHTPOJIUpaHaTa KOMIIOHEHTA UJIH KOMITOHCHTH
C€ IJIABHUOT €JIEMEHT Ha OBOj CJIy4dj U MOXE Ja Ce OTCTPAHAT MU [ Ce KOPUCTaT
3a APYTH HAMEHH.

3abereruxa: 3a ma MpOLEHAT Aany KOHTPOJIMPAHATa KOMIIOHEHTAa WU
KOMIIOHEHTH Ce CMeTaaT 3a [JIABEH ENeMEHT, Bjagure Tpeba Ja TH H3Mepar
q)aKTOpHTe Ha KOJWYMWHA, BPEAHOCT M TEXHOJIOMIKATa CKCIIEpTU3a W ApPYyTH
noceOHM OKOJIHOCTH KoM OHM MoOXKele 7Ja ja BOCIOCTaBaT KOHTPOIMpAHAaTa
KOMITIOHEHTA WM KOMIIOHEHTH, KaKO IJIaBeH eJIeMEeHT Ha Ha0aBEHHUOT MPEaMeT.

4. TlpeHOCOT Ha COCTAaBHHTE JIEJOBH He Tpeba [a ja HOBene BO Ipallame LelTa Ha
oBue koHTpon. Cekoja Baja ke mpeseMe ejCTBa 3 J1a Ce IIOCTHIHE 0Baa LIS U ke
HpOIOJIKY fa Oapa npakTU4HA JeHHULN|A 32 COCTABHHUTE JEJIOBH Koja Ou Moxena
Jia ce yroTpeOH Off CHTe CHAOIyBaH.

TEXHOJIOIKW KOHTPOJI

IIpeHOCOT Ha ,,TeXHONOrHja“ ce KOHTPOJMpPa BO COMIACHOCT CO YTATCBOTO U KaKO IITO
€ OMMHIIAHO BO CEKOj OfZeNl OX aHEKCOT. ,, TexHomorujata”“ koja € JUPEeKTHO IOBP3aHa
€0 KOj OWIIO IPEAMET O aHEKCOT MOAJIEXKU Ha BHCOK CTETIEH Ha MPOBEPKa U KOHTPOIIA,
HCTO KAaKO M CAaMHOT IIPEAMET, A0 CTeHeH KO Ce [JO03BOJIyBa CO HALMOHAIHOTO
3aKOHOZABCTBO.

OnoOpyBameTo 3a U3BO3 Ha CEKOj IPEAMET Of aHECKOT MCTO TaKa € OBIACTYBAbE 32
M3BO3 Ha MHHHMYM ,TEXHOJIOTMjaTa“ Ha HCTHOT KOPHUCHHMK Koja ce Oapa 3a
HHCTaJIaNyja, QyHKIUOHUPamke, OAPKYBambe U IONpPaBKa Ha MPEIMETOT.

3abenemka: KoHTponuTe Ha MPeHOCOT Ha ,,TEXHOJIOTHjaTa™ HE Ce MPUMEHYBaaT BP3
nH(bOPMALMUTE ,,BO JABHHOT JOMEH MU Ha ,,0CHOBHOTO HAY4HO HCTPaXKyBarbe™.
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OIIIITA 3ABEJIEIIIKA 3A COQTBEPOT

HpeHOCOT Ha ,,CO(bTBe’pOT“ C€ KOHTPOJIMpa BO COINIaCHOCT CO YnarcBoTO U Kako IITO
€ OIMHUIIaHO BO aHEKCOT.

3abenemka: Kontponute Ha ,,copTBEpOT HE Ce MPHMEHYBaaT Ha ,,cOPTBEPOT
KOJIITO €

1. T'eHepasHO JOCTAIleH Ha JaBHOCTA CO TOA IITO:
a. Ce nmpopasa of 3anuxa Bo Majonponax0a 6e3 orpaHuuyBame; 1

6. E npoexTrpan 3a MHCTaaLuja O] CTpaHa Ha KOPUCHHUKOT Oe3 OMOTHUTEIHA
3HAYMTEJIHA IIOMOLI OJ] CTPaHa Ha HaDABYBAYOT;,

HJINn
2. ,,BojaBHHOT moMeH".
JEOUHULIVIN
,, TouHOCT* —

OOuYHO MepeHa KaKO HETOYHOCT, ce Je(MHUpa Kako MaKCHMAJHO OTCTAllyBambe,
MO3UTHBHO WM HETaTHBHO, OJf HABEICHHUTE NPHU(ATEeHH CTAHNApPIH WIH BHCTHHCKA
BPEIHOCT.

,,OTCTanyBawe Off arojiHa Mo3uiHja’ —

Hajronemara pasmuka Mefy aronHaTa M (pakTUHUKaTa MO3HLMjA, MHOTY HPELU3HO
H3MepeHa arojiHa Mo3HIHMja OTKAaKO PabDOTHHOT Jei Of IJIoYara € 3aBPTEH O Heropara
MOYETHA MO3ULIHYja.

,,OCHOBHO Hay49HO UCTPAXKyBambe  —

ExcrieprMeHTaNHA WM TeOpeTcka paboTa Koja ce mpe3emMa MPBHYHO 3a [ Ce CTeKHEe
HOBO 3HACHE 332 OCHOBHHTE Hauesa Ha (PEHOMEHOT W BOOYEHHTE (hakTH, KOM He ce
MPBUYHO HACOYEHH KOH MoceOHa MPaKkTHYHA LeJ.

,, KOHTypHa KOHTpONa“ —

JlBe nnu TmOBeke ,,HyMEPUYKU KOHTPOJMpPAHU  JBIDKEHA KOM (DYHKIIMOHHPAAT BO
COIJIACHOCT CO MHCTPYKLUHTE KOH ja yTBPAyBaaT CJleAHATa IOTpebHa MOo3unuja u
MOTpeOHNTE CTAIIKH Ha HAIOjyBambe 3a Ja ce MOCTUrHe Taa mosunuja. OBHe CTamk Ha
HANojyBambe CE pPaslNKyBaaT BO ONHOC €IHA Ha JApyra, Taka WTo ce nobusa
nocakysanara Koutypa. (Ped. ICO 2806-1980 kako ITO € H3MEHET)

,,Pa3Boj“ —

ce ToBp3yBa co cute (asu mpen ,, POU3BOACTBOTO ™ U TOA!
—  IIpOeKT

—  HCTPaXyBarb€ Ha IPOEKT

—  TIPOEKTHa aHaJIh3a

—  TIPOEKTHH KOHLIETITH

—  COCTaBYBame€ U TECTUPAHE HA IPOTOTUIIOBU

—  ILIaHOBH 3a NIJIOT-IPOU3BOICTBO

—  TPOEKTHU MOAATOLH
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—  mpolec Ha TpaHcdopMalHja Ha IPOSKTHUTE MOAATOLHU BO IPOU3BOJ

—  MpOeKTHpabe Ha KOH(UTYypaLja

—  TPOEKTHPale HA HHTETPHPAE

—  HaupTH

,,BakHecTH Uiu QpuaaMeHTHH MaTepHjatn’ —

Ce HeNpeKHHATH ,,MOHODUIIAMEHTH ", ,,penuBa’, ,,IpaMeHn", ,,J&XKUba™ WM ,,JISHTH .
Sabererka;

1. ,,@unameHT WM ,,MOHOQHIAMEHT — € HajMaJHOT HHKPEMEHT Ha BJIAKHOTO,
00MYHO HEKOJIKY MUKPOMETPH BO AMjaMeTap.

2. JIpamen” — e 36up (0buuHO 12-120) ox mpubIIHKHO MapaNeNHU ,, HUIIKH' .

3. Humka“ — e cuon on ,,punamentu” (obmuno Hax 200) mocTaBeHH MPHONMKHO
> >

TIAPAJIEITHO.

4. Jlenta“ — e wMarepujan u3pabOTEH OX WCHPEIIETEHH HIM €JHOHACOYHH
9’ 2

,QUIaMeHTH ", , HUIIKWU®, ,OpaMeHH” WiIM [OpeauBa’, WTH, OOWYHO mpen-

HUMIIPErHUPAHU CO CMOJIA.

5., Jaxe” — e cHom ox ,,prIameHTu’, OOUYHO MOCTABEHH MPUOJIMKHO APAJIETHO.
6. ,,IIpenuBo* — e CHON OX MPETUIETeH! ,, HUIIKN .
,, PumaMeHT" —

Ha ce Bumu ,,BnakHecty win QUIaMEHTHH MaTePHjaiu’.,
,,BO JaBHHOT IOMeH" —

,,BO jaBHHOT NOMEH'® Kako INTO Ce NIPHUMEHyBa OBJE, 3HAUM , TEXHOJOTHja™ WU
,,COPTBEP™ KOj € CTaBeH Ha pacrojiarame 0e3 OrpaHHUyBarba 38 HErOBOTO OHATAMOLIHO
mupewse. (OrpaHndyBamara BO BpCka CO aBTOPCKHTE IIpaBa HE ja CTaBaar
,,TeXHOJIOrHjaTa* Wi ,,copTBepoT™ HaBOP O ,,jJABHHOT JIOMEH. )

,JIMHEapHOCT  —

(ObuyHO MepeHO BO CMHCIA Ha HEIMHEAPHOCT) € MaKCHMAITHOTO OTCTalyBambe Ha
(axTHukaTa KapakTepucTuka (IIPOCEYHO OTYHTYBAME HA CKajaTa rope U AOoIe),
MO3UTHBHO WJIM HETaTUBHO, OJf NpaBa JIMHMja, Taka MO3ULUOHUPAHH 33 Ja Ce
n3emHavYaT 1 MUHAMH3UPAaT MAKCHUMAaJHUTE EBH]alliH.

»MepHa HecurypHoct™ —

Kapakrepuctuuen mapamerap Koj yIBpAyBa BO KOj 00€M OKOJy M3JI€3HaTa BPEIHOCT €
TOYHATA BPEAHOCT HA MEPJMBATa IPOMEHIIMBA CO HUBO Ha 10BepOa on 95%. Mcrara
BKJIy4yBa W KOPHUTHPAHU CHCTCMATCKU OTCTallyBamka, HCKOpUTHpaHa peakunja u
CJIy4ajHH OTCTAIlyBaba.

»~MHuKpornporpama“ —

Cepyja o OCHOBHHM MHCTPYKLHH, KOU Ce YyBaaT BO MOCEOSH CKJan, Ure W3BPIIYBAakE
3aM0YHyBA CO BOBEAYBAH€ HAa HETOBHUTE pe(epeHTHH HMHCTPYKIHU BO PETHCTAPOT HA
HUHCTPYKLIUH.

,2Mono¢unamenT —

Buau ,,Bnakaectu wim QunaMeHTHH MaTepHjati.
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,HyMmepruka KoHTpona™ —

ABTOMATCKa KOHTpOJNA Ha IPOLECOT M3BENSHAa OJf CTpaHa HA YpPenoT, Taka LITO
ynotpebara Ha HYMEPUYKH TOJATOLM OOMYHO C€ BOBEAYBa Kako Omepalyja Koja € BO
tek. (Ped. ISO 2382)

,» TOYHOCT Ha TIO3HUIIHOHUPAHE  —

CO ,,HyMEpUYKH YNPaBYBaHU  MAIIMHCKH alaTKH Ce OAPeNyBa M ce MPUKaKyBa BO
coracHocT co craska 1.b.2, Bo Bpcka co ycioBuTe omomny:

Ycnosu 3a Tectupamwe (MCO 230/2 (1988), ctas 3):

(@

©)

(1) 12 qaca npen u 3a BpeMe Ha MEPEHETO, MAIINHCKUTE aJaTKU U OIpeMaTa 3a

@

)

*

TOYHOCT Ha MEPEHETO Ce 4yBaaT Ha MCTa aMOHeHTaiHa Temmneparypa. Bo
MEPHONOT MpPEN MEPEHETO, JIM3radKUTe JEJIOBU Ha MAIIMHATA TIOCTOJaHO Ce
JIBIJKAT, HA UCT HAYMH KaKo LITO TOa K€ ce BPIUM BO TEKOT HA MepemaTa Ha
TOYHOCTA,

MammHata € OmpeMeHa CO MEXaHHYKa, EJNEKTPOHCKa, WiIH codTBepcka
KOMITCH3AL[1ja LITO Ce H3BEe3yBa 3a€HO CO MAILIHHAT,

TouHOCTa Ha MepHaTa OMpeMa 3a MepermarTa ¢ HajMaJIKy YeTHPHIIATH TIOTOYHA
OJ1 OUeKyBaHAaTa MPELU3HOCT HAa MAIIMHCKHUTE AJIaTKH,

EHepreTckoTO HaIOjyBaMke HA JIN3rAa4KUTE IIOTOHH € KaKO LITO CIEyBa:

(i) Bapujauuurte Ha BJI€3HUTE JMHUH He H3HeCyBaaT moBeke ox = 10% on
HOMHHATHAOT JIEKJIAPUPaH HATIOH,

(ii) Bapujauure Ha QpeHKBEeHLHjaTa He W3HECYBaaT moeeke on + 2 Hz on
HOpMaiHa (ppexBeHnuja;

(iii) He ce mo3BOJIEHH MPEYKH MM MPEKHH Ha MpekKaTa.

IIporpama 3a TecTupame (CTaB 4):

(1) Cranka nHa HanojyBame (Op3uHA HA JIM3radKkH MOEJNOBH) BO TEKOT HA

MepemeTo ¢ Op3MHa Ha IIPEMIHYBABETO,

3alenemka: Bo ciy4ajoT kaje MAaUIMHCKUTE ajaTKd KOM IPOH3BEAYyBaaT
TIOBPOIMHU CO ONTHYKHU KBAJWUTET, CTankKara Ha Ha.l'[ijBaH)e € €JHaKBa WIH
nomana of 50 mm BO MUHYTA,

&)

&)

MepemaTta ce BpLIAT CYKLECHBHO Ol €AHHOT KpPaj Ha OCKaTa 0 APyruoT 0e3
[Ia Ce BpaTaT Ha CTApTHATA ITO3MLH]ja 3a CEKO] MOTEr KOH LeJTHATa MO3ULHja,

OckuTe KOM HE Ce MepaT Ce 3aApKyBaaTr BO CpemHa monoxda 3a Bpeme Ha
TECTOT Ha OCKaTa.

(8) IlIpuka3s Ha pe3ynaTaTuTe OJ] TECTUPABETO (CTAB 2):

Pesynratute on Mepemara MOPaaT Aa BKIyYaT:

(1) ,, TouHocT Ha MO3KULUOHKPAKETO (A) U
(2) IIpoceuna rperuxka (b).
,, L] I[pOM3BOACTBO" —

ru ondaka CUTe MPOU3BOACTBEHH (Pasu KaKo IITO Ce:

KOHCTPYKLIHja
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— TIPOU3BOACTBECHO MHXXECHEPCTBO

—  m3paborka

—  HHTerpanmja

—  COCTaByBame (MOHTaXa)

—  IpoBepka

—  TecTHpame

—  OCHUIPYBam€ Ha KBaJIUTET
lIporpama“ —

Cepuja on MHCTPYKLIMH 3a CITPOBEYBAbE Ha MPOLIEC KO] MMa TaKOB OOJIMK, HITH MOKe
Jia Ce IPETBOPH BO TAKOB OOJIMK, 32 KOMIjyTePOT Ja MOXKE [[a IO H3BPLIH.

»Pesonymja“ —

Hajmanoro sronemyBarme Ha MEpPEH yped, Ha AWCHTATHHUTE HHCTPYMEHTH, HajMaJKy
3HauaeH 6ut. (Pedp. ANSIB-89.1.12)

lIpamen’ —
Ja ce Bumy ,,BnakHectr uinu GHUIAMEHTHH MaTepHjati’.
,,Codreep” —

Kosexuuja o efeH Wik noseke ,,IporpaMu’ 1i ,, MUKPOIIPOrpaMu™* Kou ce QHUKCHpaHH
Ha K0j OHJIO OTHUIUTHB MEIUYM 32 3aITHIIYBabE.

,Humka™ —

Ha ce Buau ,,Brakxectu nin QrIaMEeHTHH MaTepyjaii’.
JleHTa“ —

Ha ce Bunu ,,Braknectn mwm (ruiaMeHTHH MaTepyjaimm .
,TexHuuka momour" —

»,TexHndyka momorn“ Moxke na Owae BO OONHMK HAa: WMHCTPYKIMja, BELITHHH, OOYyKa,
paboTHO 3HaeHe, KOHCYITAHTCKU YCITYTH.

3abenernka; ,, TexHHUKa TTOMOLI MOJKe 1a ONQATH MPEHOC HA ,, TEXHHYKH TOJATOLN .
«
,, TEXHUYKH OJaTONHN ™ —

,» TEeXHUYKU MOJaTolu” MOKaT na Oupar BO OONMK Ha HALPTH, IUIAHOBH, OHjarpamu,
Mozeny, GopMyITH, HHKEHEPCKH MPOESKTH U CHelU(UKAIHY, TPHPAYHALN U HHCTPYKIIMH
3aIULIAHA WM CHUMEHH Ha IPYrd MEAUYMH WM YPeau Kako LITO € AMCK, JeHta, POM
MEMOPUH.

,,TexHonoruja“ —

ce noceOHM MHpOpPMAIMK KOU ce Oapaar 3a ,,pa3Boj”, ,,IPOM3BOACTBO™ MM ,,ynoTpeda’
Ha KOj OMJIO MpenMeT KOj Ce COIpPKH BO CTUCOKOT. OBHe MHPOPMALIUK MOXKAT 1a Ounat
BO OOJIMK HA ,, TEXHUYKH TIOAATOIN " WK , TEXHUYKA TIOMOIIL,

«
SJake —
Ha ce Buau ,,Brakaecty win QHUIaAMEHTHH MaTepHjati’.

,,ynorpeba“ —

OyHKIMOHUpake, WHCTajalMja (BKIYYHTENHO M HMHCTajalMja Ha JIMLE MEeCTO),
onpKyBame (POBEPKa), MONPABKA, PEMOHT U OOHOBYBaHE.

IIpenuso’ —

Ha ce Bumy ,,BnakHectr Witk QHIAMEHTHH MaTepHjan’.
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COJAP2’KMMHA HA AHEKCOT

1. MHAYCTPUCKA OITPEMA

1.A. OIIPEMA, CKJIOIIOBH 1 COCTABHM JIEJIOBHU

1AL

1.A2.

1.A3.

1.A4.

ITpo3opuu co BUCOKa 'yCTHHA 3a
3aIITHTA Off 3paUucHe

TB xamMepu KOU ce OTIIOPHH Ha 3pavucmhe
WJIM JIEKH 32 HUB

‘Poboti’, ,,BpBOBH Ha MAHUITYNATOPU™ U
KOHTPOJIHN eIUHHULIH

Ha)’[e‘{I/IHCKI/I MaHUIYJIaTOPU

1.5. OITPEMA 3A TECTHPAIBE U ITPOHU3BOACTBO

1Bb.1.

1.5.2.
1.b.3.

1.5.4.

1B5S.
1.b.6.

1.b.7.

MamuHy 3a 00JIHUKYBamke CO CTPYEHE, MAIIHI
3a o0iuKyBame CO BpTEHE KOM HMAaar H
GbyHkIHE 3a OOJHMKYBame CO CTpyewe U
LIKPUILHI

ManruHcku ajJaTKu

,HI/IMBHSI/ICKI/I MHCIEKIIUCKU MAaIllnHH,
HUHCTPYMEHTH UJIM CUCTEMU

WHAYKUNCKH MEeYKH CO KOHTPOJIMPaHa
arMocdepa 1 HUBHO HAIIO] YBabe

H3ocraTcku mpecu u HUBHA ONpeMa

CucreMu 3a UCIIUTYBawkE HA BUOpALMH, OrpemMa
U COCTaBHHU AEJIOBU

BakyyMckn Me4ykn 3a TONEHE U JieeHhe Ha
MEeTaJM WK T1aK CO 3ALITUTEH Tac U COONBETHA
ompeMa

1.B. MATEPUJAJIN

1.I'. COOTBEP
1.I.1.

1I.2.

,,CoTBep* moceGHO MPOEKTUPAH HITH U3MEHET
3a ,,yrnotpeba““ Ha onpemara

,,CohTBep* MOCEOHO MPOSKTUPAH HITH H3MEHET
3a,,pa3Boj, ,,lIPOM3BOACTBO I ,,yroTpeda” Ha
onpema

1-1

1-1

1-1

1-3

1-3

1-4
1-6

1-8

1-8

1-8

1-8

1-9
1-9
1-9

1-9
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1I3. ,CobTBep“ 3a koja Owiao KOMOWHaLHja Ha
€IIEKTPOHCKHU YPEIH WM CHCTEM KOj OBO3MOXKYBa
TOj ypen (Tue ypenu) na QyHKLUHOHMpPAAT Kako
,HYMEpHYKa  KOHTpPOJNHA®  eAMHHNA 32
MAIIWHCKH aJIATKH

1.4. TEXHOJIOTHJA

1.J.1. ,» TEXHOJIOTHja“ BO COTJIACHOCT CO
TexHOMOUIKITE KOHTPOJIH 32 ,,pa3Boj,
,,JIPOM3BOICTBO MM ,,yIOTPeba“ Ha ompema,
Marepujan uim ,,copreep”

2. MATEPUJATI

2.A. OITPEMA, CKJIOITOBHU U COCTABHU JEJOBH

2A.1. CazoBu HaNpaBeHH O MaTEPHjaJli OTIOPHH Ha
T€YHH aKTUHUIHHU METaIN

2.A2 ITnaruHupanu KaTanu3aTopu

2.A3. Kommno3uTHu cTpyKTypH BO OOJIHK Ha LIEBKU

2.b. OIIPEMA 3A TECTUPAKE U ITPOU3BOJACTBO
2b.1. Kanamurers U MOCTPOjKH 338 TPUTHYM H

TIOBp3aHa onpema

2B.2. O0jexTH U OCTPOjKH 3a Cenaparyja Ha H30TOU
Ha JIUTHYM, U CHCTEMH U ONPEMa 38 HUB

2.B. MATEPUJAJIN
2B.1. AnymMuHuIYM
2B.2. bepunuym

2B3. busmyt

2B.4. bop
2B.S. Kanmnym
2B.6. Xnop Tpudayopun

2B.7. BrnakHectnn wiM (QHIAMEHTHH MaTepujaid H
IIPeIUMIIPETHIPAHU MATEPH] AU

1-9

1-9

2-1

2-2

2-2

2-3
2-3
2-3
2-3
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2B.8. Xahunym
2.B.9. Jlutnym
2.B.10. Maruesuym

2B.11. Jlerupan uenmk
2.B.12. Panuym-226
2.B.13. Tutanuym
2.B.14. Bondpam

2.B.15. IupxoHuym

NN NN NN NN
1
O Y R T N N N NN

2.B.16. IIpaBs on HUKeN U OPO3€H MeTajl Ha HUKEJ -
2.B.17. Tpuruym 2-6
2.B.18. Xenuym-3 2-6
2.B.19. Pannonyxmimn 2-6
2.B.20. Penuym 2-6
2. CODPTBEP 2-6
2.J1. TEXHOJIOI'MJA 2-6
2.1.1. , Texnonoruja“ BO COIJIACHOCT co 2-6

TexHONOWIKMTE  KOHTPOJNH  3a  ,,pa3Boj”,

,,TIPOU3BOACTBO™ WM ,yrmoTpeda“ Ha ompema,
Marepujai unu ,,copreep”

3. OIIPEMA 3A CEITAPALIJA HA U30TOIIM HA YPAHUYM U
COCTABHMU JIEJIOBU

(Pasnuunu ox npeaMerute BO KOHTPOIHHOT CITHCOK)

3.A. OIIPEMA, CKJIOITOBHU 1 COCTABHU JAEJIOBU

3.A.1. U3meHyBauu Ha (ppEKBEHIIMja WM T€HEPATOPH 3-1

3.A.2. Jlacepu, JlacepCKU 3aCUIIyBaud U OCLIUIATOPU 3-1

3.A 3. Benruau 3-3

3.A.4. CynepnpOoBOIJIUBH COJIEHOUTHU 3-3
€JIeKTPOMAarHeTH

3.A.5. MI3BopH Ha €HOHACOYHA CTpPYja CO royieMa 3-4
cHara

3.A.6. 13BopH Ha €MHOHACOYHA CTPYja CO roeMa 3-4
BOJITAXKA
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3.A.7. IlperBOopyBa4n Ha MPUTHUCOK 3-4
3.A.8. Bakyymcku nymnu 3-4
3.A.9. CriupajHu KOMIIPECOPH CO AyBana u 3-5

BaKyyMCKHU IIyMIIH

3.5. OIIPEMA 3A TECTUPAKE U ITPOU3BOJACTBO

3.5.1. EnexTposuTHY K€U 3a IPOU3BOACTBO HA 3-5
yop
3.5.2. Onpema 3a NpOM3BOACTBO WU CKJIOMYBaHbE Ha 3-5

POTOpH, OmpemMa 3a HCIPaByBale Ha POTOPH,
LIKPUMLHU 32 GOpMEpame AyBajia U BIOIIKH 32
IpecyBambe 3a IPOU3BOJCTBO HA OXJIaJUTENN

3B5.3. LenrpudyranHu MamuHu 3a OajlaHc Ha TOBeKe 3-6
HUBOA
354, Mamunu 3a HAMOTyBamwe Ha QUIIAMEHT U 3-6

cpoaHa onpemMa

3b.5. EnextpoMarserHu cemnapaTopu Ha W30TOIMH 3-7

3b.6. CnektpoMeTpu Ha Maca 3-7
3.B. MATEPUJAJIN 3-8
3I'. CODTBEP

3T.1. ,,Codreep” moceOHO MPOEKTHUPAH MM H3MEHET 3-8

3a,,yrnotpeda““ Ha onpemara

372, ,,Codrsep” mwm mudpr/xiydesn 3a mubpuparme
MOCeOHO TIPOSKTHPAHH 33 1A Ce MOXOOpH HIH
0coboIH (PYHKIMOHAITHOCTA

WIN OTCTPAHAT OrpaHUYyBambaTa Ha pabOTHUTE 3-8
KapakTepHUCTHKA Ha OlpeMara

31.3. ,Codreep“crienujajHo OWU3aJHUPAH 3a Oa Ce
nonobpar WM OTCTPaHaT OrpaHUYyBambaTa Ha
paboTHUTE KapakTepucTuka Ha paboTHHUTE
KapaTepUCTUKH Ha OrpeMara

3. 4. TEXHOJIOI'HMJA
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3.1, Texnomormja“ BO COTJIACHOCT co 3-8
TexHONOWIKMTE  KOHTPOJNH  3a  ,,pa3Boj”,
,,TIPOU3BOACTBO™ WM ,,yrmoTpeda“ Ha ompema,
Marepujai unu ,,copreep”

4. OTIPEMA 3A TIOI'OH 3A ITPOU3BOJACTBO HA TEIIIKA BOJA

(Pasnuunu on npeamernte B0 KOHTPOIHHOT CIIHCOK)

4.A. OITPEMA, CKJIOIIOBH 1 COCTABHMU JEJIOBU

4. A.1. TlakyBamwa ox noceOeH BUI 4 -1
4A2 TIlymmum 4-1
4.A3. TypOoekcrnanaepH Uin TypOOEKCAHAEPCKHU- 4-1

KOMIIPECOPCKU CETOBH

4.b. OIIPEMA 3A TECTUPAKE U ITPOU3BOJACTBO

4b.1. Kononu 3a pasmeHa Ha BOA U BOZOPON Cynpu 1 4 -1
BHATPECIIHU KOHTAKTOPU

45.2. KonoHu 3a KpUOTeHCKa AecTUNalyja Ha 4-2
BOZIOPOT
4B.3. [Hogexke ne ce ynompebyea - 00 14 jynu 2013 4-2
eoounal
4.B. MATEPUJAJIU 4-2
4T. COOTBEP 42
4. 1. TEXHOJIOTUJA 4-2
411 ,, TeXHONIOTHja“ BO COTMIACHOCT CO
WK ,,ynoTpeda™ Ha oTpema, MaTepHja Win 4-2
,,coprBep™

5. OINIPEMA 3A TECTUPABE 1 MEPERE 3A PA3BOJ HA HYKJIEAPEH
EKCIVIO3UB

5.A. OIIPEMA, CKJIOITOBU 1 COCTABHU JJEJIOBU1

5.A.1.  ®OTOMYJNTHUIUIMKALKUCKU [IEBKU 5-1

5.5. OITIPEMA 3A TECTHPAIE U ITPOU3BOJCTBO

229 op 359



Cnyx6eH BecHuK Ha PM, 6p. 91 oa 11.05.2016 roavHa

5.B.
5T

5L

6.A.

6.b.

6.B.

6T.
6.1

5b5.1. T'eneparopu Ha Tpenkauku X-3pamu Wik
HMMITYJICHU aKLIENIepPaTOpU Ha €JIEKTPOHU
5b5.2. Cucremu co TOMOBHU CO rojemMa Op3uHa
5b5.3. Kamepu co ronema Op3uHa U ypenu 3a
CO3/1aBambe Ha CJINKa
5b.4.  [lloseke He ce ynompebysa - 00 14 jynu 2013
eoounal
5b.5. Croeuujaiu3upaHd HHCTPYMEHTH 32
XUAPOANHAYHU €KCIICPUMEHTH
5b5.6. HmnyicHH reHepaTopu co rojemMa Op3uHa
5b5.7. Canosu 3a 4yBame Ha jaK €KCILUIO3HB
MATEPUJAIIA
CODTBEP
TEXHOJIOTUJA

COCTABHH AEJIOBH 3A HYKJIEAPHHW EKCIIVIO3MBHHM YPEIU

OITPEMA, CKJIOIIOBH U COCTABHU JEJIOBHA
6.A.1. JleTOHAaTOpHU U COCTABHU 32 IIOBEKEKPATHO
HHHULHPAbE
6.A2. Onpema 3a akTUBHPabE H COOABETHU
6.A3. Ckionuu ypeou
6.A4. KoHmeH3aTOpHU 3a UMIIYJICHO [IPA3HEHe
6.A.5. Cucremu 3a reHepUpame Ha HEYTPOHH
6.A.6. JIuHUCKH BOJOBH
OIIPEMA 3A TECTUPAIGE U ITPOU3BOACTBO
MATEPUJAJIU
6.B.1. BuCcOKOeKCIUIO3MBHHU CYNCTAHLIUKI UJIH
MeLIaBUHU
CODTBEP
TEXHOJIOTHUJA

5-1

5-2
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5-3
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1. HHJYCTPUCKA OITPEMA
1.A.  OIIPEMA, CKJIOITOBH 1 COCTABHHU JJEJIOBH

1.A.1. TIposopuu 3a 3alITHUTA OX 3paueHhe€ CO BHCOKA I'yCTHHA (OJIOBHO CTaKJIO WK
IPYro), KOU 'M UMAAT CUTE CJIEIHU KApaKTEePUCTUKH H MOCEOHO KOHCTPYUPAHH PaMKH
32 HUB:

a. ,Jlagna moppmmHa“ moroiema oz 0,09 mz;
3

6. T'ycruna moronemaon 3 g/cm’; u

B. [JeGenuna ox 100 mm uiu noseke.

Texnuura nanovena: Bo mouxa 1.4.1.a. mepmunom ,,ia0HA NOGPUIUHA ™ € NOGPUAUHAMA HAl
npo3opeyom Hu3 Koja ce 2iedd, a Koja Chopeo HPOEKMON € UXI0ACEHA HA HAJHUCKO HUBO HA
3paverve.

1. A2, TB xamepu OTIOpPHH Ha 3paderme WIH JIeKH 33 HCTUTe, I[I0CEOHO
KOHCTPYHPaHH WIH OLEHETH KaKO OTIOPHU Ha 3pademe, Taka LITO Ce CIOCOOHM 1Ia
M3NpXKAT BKYIHA 7033 Ha 3pauewme noromema o 5 x 10° Gy (cumaumym) Ges
ocnabyBame Ha nephopMaHcure.

Texnuuxa nanovena: Toumom Gy (cummpuym) ce oOmecysa HA emepeujama 60 Wy Ho
KWwIoepam Koja ce ancopoupa 00 CHPAHA HA HE3QULMUMEN NPUMEPOK HA CUTUYUYM KO2d €
UNONHCEH HA JOHUSUPCIYKO 3pAYErse.

1.A.3. ,,Poboru”, ,, BpBOBH Ha MaHHUIYJIATOPU™ U KOHTPOJIHH €HHHLIH, KaKO LITO
crnenysa;

a. ,,PoboTu“ mnu ,,BpBOBH Ha MaHMITYJIATOPH * KOM M UMAaaT KOU OWJIO Off CJICIHUBE
KapaKTEPUCTUKHU:

1. TloceGHO AM3ajHUPAHH 32 4 COOABETCTBYBAAT CO HALMOHAJHHTE CTAHAAPHIH
3a 0e30eHOCT, NPUMEHIMBH @PU pAaKyBame CO BHCOKOCKCIUIO3UBHH
CpencTBa (Ha MpUMep, MOYMTYBalbe Ha EJEKTPHYHU KapaKTePUCTHKH 3a
BHCOKOEKCIUIO3UBHH CPEZCTBA); MITH

2. TlocebHO KOHCTPYHpPAHHU MM OLIEHETH KaKO OTIIOPHH Ha 3paderse, Taka IITo
4
ce crocoOHM J1a M3ApsKaT BKYITHA 1034 HA 3pademe morojemMa ox 5 x 10° Gy
(cunuimym) Oe3 ocnabyBame Ha epPopMaHCUTE;

Texnuuxa nanomena: Ilouvom Gy (Cumuuym) ce 0OHecy8a Ha emepeujama 60 My ho
KUI02pam Koja ce ancopoupa 00 CIMpaHa HA He3AWIMUMEH NPUMEPOK HA CUIYUYM Ko2d e
UNOMHCEH HAL JOHUSUPAIKO 3PIEFDE.

6. KouTrposHu eauHHIM MOCEOHO MPOEKTUPAHM 3a KOj OWiio ox ,,poborute” wmim
,,BPBOBUTE HA MaHHUITyJaTOpUTE * YTBPIASHH BO TOUka 1.A.3.a.

3abememka: Touka 1.A.3. He KOHTponmpa ,,po0OTH MOCEOHO NpPOEKTHPAHU 3a
HEHyKJICapHI WHIYCTPUCKH NPHMEHW, Kako INTo ce Kkabumam 3a dapbame Ha
ABTOMOOMIIH CO CTIpE].

Texrwuru nanomenu: 1. ,, Pooomt ™

Bo mouka 1.A.3. ,,pobom* e MAHUNYIOYUCKU MEXAHU3AM KOj MOdce Oa Oenyéd Ha
KOHMUHYUPAHA NAMEKA WY 00 eOHA 00 Opyaa MOUKA, MOJCe Oa KOPUC ,,CeH30pu " u 2u
UMA CUMe CTIEOHN KAPAKMEPUCIUKI.

(a) e mynTuQYHKIHUOHAJEH,
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(6) cmocobeH e na MO3UIMOHMPA WM OPUEHTHPA MaTepHjal, [eJNOBHU, alaTKH WU
1oceOHU ypenu NpeKy NPOMEHIHBH ABHXKEHAa BO TPHAUMEH3UOHAIEH MIPOCTOP;

(B) BKJIyYyBa TPU HIJIHU MOBEKE CEPBO-YPEIH CO 3aTBOPEHA MM OTBOPEHA jaMKa, KOH
MOXAT 1a BKJIy4aT YEKOPHHU (CTEI) MOTOPH; U

(r) wuMa ,,MOXKHOCT 3a TPOTPAMHpPaEke ONl CTPaHa HAa KOPHCHHKOT' CO TOMOII Ha
METOJ Ha y4eHe/IOBTOPYBAatbe MIIH CO KOPUCTEHhE HA EIEKTPOHCKU KOMITyTep
IITO MOXe JAa Ouge NporpaMHOMIEH JIOTHYKH KOHTPOJOP, OOHOCHO Oes3
MEeXaHHYKa MHTEPBEHLH]a.

Baberewxa 1:

Bo npemxoono Haeedenama oeunuyuja, ,,cenzopu’ ce Oemekmopu Ha QuuyKume
henomenu uuj pesyrmam (RO KOHEEP3UA 60 CUSHAN KOj MOdCe Od ce MOIKY8d 00
KOHMPOAHA eOUnUYa) Modice 0a co30ade ,, npozpamu “ unu 0a usmMeny npocpaMupani
UHCMPYKyuu unu Hymepuuxu ,,npoepamcku * nooamoyu. 06a exiyuyed ,,cenzopu’’ co
MAWUHCKA 8U3UJA, URPpAYpPEen HPUKA3, AKyCmuyen HNPUKas, uy6cmeo Hpu OOnup,
UHEPYUCKA MepHa Onpema, ONMUYKY UNU AKYCMUYKU Meperse HA pacmojanue uiu
Meperse HA CUNA UNU GPMENCHU MOMEHMU.

Babereuxa 2:

Bo npemxoono nasedenama oeunuyuja, ,, MOICHOCH 30 HPOCPAMUPAIbE 00 CIPAHA
HA KOPUCHUKOM *“ € MOJICHOCH HA KOPUCHUKOM Od 6MemHe, UMeNU Ui Od 3aMeHu
., ipozpamit * Ha OpPY2 HAYUH OCGEH:

(a) ¢usMYKa MPOMEHA BO KUYHUTE- WIIK MHTEPKOHEKLHHUTE;, WU

(6) mnocraByBame Ha KOHTPONIUTE 32 (YHKLUUMTE BKIYYHTENHO M BIE30T Ha
IIapaMeTpu.

3abenemxa 3:
T'openasedenama oepunuyuja ne 2u onghara cieonume ypeou:

(a) MaHunynaunucKy ypenu KOH eqUHCTBEHO MOXKAT Ja e KOHTPOIHPaaT PayHoO/co
TeJIe0NepaTop;

(©)  DurcHu cepucku MAHUNYIAYUCKU MEXAHUSMU KOU Ce ABMOMAMCKU NOOBUNCHU
ypeou xou yHryuonupaam cnoped Mexanuyxu QUKCUPAnU NpoepamMupani
osuocersa.  ,, Ilpoepamama e mexawuuku  O2pamuyeHa co  QUKCUpaHU
3anUParea, KakKo wmo ce ueauyky uau anyu. Peoocreoom na oeudicersama u
cejlekyujama Ha namexkume UNU QeAUMe He MOJCAM Oa 6apupaam u He ce
MEHYBAAM CO MEXAHUNKHU, eNeKMPOHCKU UM eNeKMPUYHU CPeOCmea;

(B) Mexanuuku xonmponupanu 6apujabunnl cepucky ManunyIayucky Mexanusmi
KOU ce asmoMamcKu HNOOGUICHU Ypeou KOu (PYHKYUOHUpaam Cchopeo
MeXAHUYKY  uKrcUpanu  npoepamupany  oeudcersa. ,, I[lpoepamama” e
MEXAHUYKY OPAHUYEHA CO QUKCUPAHY, HO NPUNALOONUSU 3ANUPAFA, KAKO
wmo ce ueauyky U sanyu. Pedocredom na osuscersama u cenexyujama na
namexume i aenume MOJNCam Od 6apupaam 60 pamxume na Quxcupanama
L hpoepamcka“ wema. Bapujayuu wiu moouguxayuu Ha ,,npospamcrkama
wiema 60 eOHa Uunl NOBeKe OCKU HA OBUNCErbe ce OCMEapy8a Camo Npexy
MeXauuyKy onepayuu (1a npumep, NPOMENU HA USIUYKUME I PAMENd HA
3anyume);
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(r) Bapujabunnu cepucku MAHUNYIAYUCKU MEXAHUSMU KOU He Ce Cepeo-
KOHMPOTUPAHU U KOU Ce ABMOMAMCKY HOOBUICHU YPeOu KOU (YHKYUOHUpAAN
chopeo mexanuyku Quxcupanu npospamupany osudicersa. ,, I[lpoepamama™ e
NPOMEHNUBA, HO Pedocnedon NpoOOIICY6aA CAMO €O OUHAPHUOM CUSHAN OO
MEXAHUYKY  QUKCUPAHYU  eNeKmpUudny  Ounapuu ypeou Ul HpuiIaeo0aueu
3anuparsa;

()  Crraduwnu xpanosu ce Oegpunupanu kako Kapme3sujancku KoopOunamuu
MAHURYAQYUCKY CUCTIEMU NPOU3BEOEHU KAKO UHMEPAneH Oell 00 6ePIMUKAIHA
HU3A HA KAHMU 30 CKAAOUPArse 1t NPOEKMUPAHU 30 NPUCHAN 00 COOPICUHAMA
HA mite KOHMejHePU 3a CKIAOUPArbe UM 3eMarbe.

2. ., Bpsosu na manunynamopu

‘

Bo mouka 1.A.3. ,epsosu na manunyramopu’ ce ¢akauu, , aKmusHu AaiamHu
eouHuyu “ u Kou 6uno Opyeu anamu Kou ce NPUKAYYsaanm Ha OCHOSHAMA NIOYA HA
Kpajom Ha ,, pooomckama”* paka-maHunyIamop.

Babereuxa:

‘

Bo npemxoono nasedenama Oepunuyuja, ,,akmueHu aiamuu eOuHuyu'‘ e ypeo 3a
npuMena nHa O6UdICEYKA CUIA, Hpoyecnd enepauja Ul CeH3opeH CUSHAN HA
npeomemom Koj ce obpabomyea.

1.A4. JlaneuMHCKH MaHHIYJAaTOPU KO MOXE [a Ceé KOPHUCTAaT 3a aKTHBHOCTH Ha
pacTojaHue Kora cTaHyBa 300p 3a Oneparyi 3a paJIHOXEMHICKO OBOjyBAHE HIH
TOILIM KENUH, KOU UMAAaT Koja OMIIO Of CIIEAHNBE KaPaKTEPUCTUKIL

a. CnocobHocT 3a meHerparuja o 0,6 m MM MOBeKe O SHAOT Ha TOILIATa
kenuja (omepauuja HU3 SUAOT); KK

6. Cnoco0HocT 3a IPeMOCTyBambe NPEKy BPBOT Ha SUAOT HA TOILIA Keuja co
nebGenuna ox 0,6 m wiM noseke (onepauuja HU3 SUAOT).

Texnuuka nanomena: /laneyunckume manunyiamopu obezbeoyeaam npenecyearse na
Oejcmeama HA YOSeUKUOMm ONepamop HA AKMUEHOCHUNIE 00 PAKAMA KOja 0elnyéd HA
Oaneyuna u kpajuuom ypeo. Tue moocam oa 6uoam o0 Haopeden/noopedeH mun
PAaxyeanu co naika 3a ynpasysarse ui macmamypa.

15.  OINPEMA 3A TECTUPABE M TIPOM3BOZACTBO

1.5.1. Cucremu 3a 0ONHKyBambe CO CTPYEHE, CUCTEMH 32 OOJIHKYBAbE CO BPTEHE KOU
MMaar 1 PyHKLUUH 32 OOJIMKYBabe CO CTPYEH-€ U LIKPUIILH, KaKO IITO CIIeNyBa:

MamuHu KOM T UMaaT | ABETC CICOHU KaPpAKTCPUCTUKU!
1. Tpu unu nmoBeke Bayjau (AKTUBHH HUITH BOACUKH), U

2. Kou, BO COIaCHOCT CO TexHHYKaTa creuudukamja Ha
MPOM3BOINTENOT, MOXKAT 1a OHmaT OmpeMeHH CO eOWHWIH 33
,-HyMepHiKa KOHTPOJIA™ WJIM KOMITyTePCKa KOHTPOIIA,

6. Illxpumm 3a oOMMKyBame Ha POTOPH TPOEKTHpaHW na (opmwupaar
IUIMHAPUYHE POTOPH HA BHATPELIEH nujameTap nomery 75 u 400 mm.

3abenemka: Touka 1b5.l1.a. ondaka MammHE KON HMaaT CcaMO €IeH Baljak
IPOEKTHPaH CO Les Aa AedopMupa MeTaj IUIyC ABAa MOMOLIHH Bajjaka KOH IO
MOJAPKYBaaT WIKPUIIELOT, HO HE Y4YeCTBYBAaaT [JHPEKTHO BO MPOLECOT Ha
nedopmanyja.
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1.5.2. MauiHCKH aiaTKH, Kako LITO ClienyBa, U Koja Ouio KoMOMHALMja O HUB, 3a
OTCTPAHYBABE MM CEUCHEe METANIH, KePAMUKA WIIH KOMIIO3UTH, KOH, CIOPE.
TeXHUYKATA crenupuKamyja Ha IPOU3BOJUTENIOT, MOXKAT Aa OMOaT OnpeMeHH
CO EJIEKTPOHCKH YPenH 3a HCTOBPEMEHa, ,, KOHTYPHa KOHTPONA™ CO JABE MU
MIOBEKE OCKU:

3abenemka: 3a ,,HyMEPUYKH KOHTPOJHH EAWHWULM KOHTPOJMPAHU OFf HUBHHOT
noBp3aH ,,codreep”, Buau Touka 1.I".3.

a. MaIHCKH aJIaTKH 33 BPTCHE KOU UMaaT ,,IIPEUU3HOCT Ha HO3HL[I/IOHI/IpaH>e" Cco
CHTE PACMOJIONUIMBU KOMIICH3aUUH, noxo0pu (moManu) ox 6 pm BO COrNIACHOCT
co UCO 230/2 (1988) nomxk koja OHII0 THHEapHa OCKa (BKYITHO MO3HIHOHHPAHHE)
3a MAIIFHU CO CITOCOOHOCT 3a 00paboTka Ha [ujamMeTap morojieM oA 35 mm;

3abenemka: Touka 1.5.2.a. He ce omHecyBa Ha MAIMHU 33 BPTEHE HA LIMIKH
(Swissturn), orpaHu4YeHa HCKJIY4MBO Ha oOpa0oTka €O ypex 3a LIMOKH, aKo
HaJTONEMHUOT AWjaMeTap Ha IIUIKATAa € €JHAKOB WJIH MOMal of 42 mm H He MOCTOH
MOXHOCT 3a MOHTHUpPakme Ha CTCradyku TIJIaBH. MamuHure MoXKaT Ja HmMaar
CrocoOHOCTH 3a AyI4erme W/HWIH Melieke 3a 00padoTka Ha JENOBH CO IHjamerap
nomai ox 42 mm.

6. MaluuHCKH ajaTKh 3a MeJielhe KOM M HMMaarT Kou OWIo Of CleJHHTe
KapaKTEePUCTUKH:

1. ,,ToYHOCTH Ha MO3ULMOHUpAEmE  CO CUTE PACIOJOXKJIHMBH KOMITCH3ALHUU
noao06pu (momanu) ox 6 um Bo corsacHocT co MCO 230/2 (1988) mosmk koja
Owto MHeapHa ocka (BKYIHO MO3ULIUOHHUPALE),

2. e miu noBeke KOHTYPHU POTHUPAYKU OCKH; HIIH

(98]

T WM TIOBEK KH KOH MOXAaT [ KOOPAMHHPAAT HCTOBPEMEH
Ile OBeKe 0C OH MOXAaT [a Ce KOO aaT MCTOBPEMEHO 32
,,KOHTYpHa KOHTpOJa".

3abenemka: Touka 1.5.2.6. He ce omHeCyBa Ha MaIMHU 332 MeNEHe KOM I'M MMaar
IBETE CJIEIHN KAPAKTEPHCTHKH:

1. Tpaekropujara Ha X-0ocKara rorojiemMa o 2 m; u

2. BKyITHa ,,IPEU3HOCT Ha MO3HUIHOHHUpame™ Ha X-0CKaTa nojoma (roseke) ox 30
um Bo cornacHoct co MCO 230/2 (1988).

B. MamuHcku anaTku 3a Opyceme KOM MMaaT KoM OMIO Of ClIeJHUTe
KapaKTePUCTHKH:

1. ,TouHOCTH Ha MO3ULMOHUpAKmE™ CO CHTE PACIOJIONKIMBH KOMIIEH3ALHH
nopobpu (momanmu) ox 4 um Bo cornacHoct co MCO 230/2 (1988) Bo koja
Ouio auHeapHa ocka (BKYIHO MO3HULHOHHUPALE),

2. JlBe nnu noseke KOHTYPHU POTUPAUKH OCKH, MU

3 Iler mim moBeke OCKM KOM MOXAT Aa C€ KOOPAWHUPAAT HCTOBPEMEHO 32
,-KOHTYpHa KOHTposa™.

3abenemka: Touka 1.5.2.B. He ce omHecyBa Ha MAIIMHH 3a Opyceme, KakO IITO
clenyBa:

1. Dunuuapu4dHM HAABOPEIIHU, BHATPELIHM U HAABOPEIIHO-BHATPEUIHU
MallINHU 32 Opyceme, KOU ' HMAaT CHTE CISAHH KapaKTePUCTHKL:
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a. OrpaHuyeHM Ha MakCHUMaJeH KamaluuTeT Ha pabOTHHOT Jen Co
HaJIBOPELLCH AMjaMeTap Win JoJoKkuHa o 150 mm; u

6. Ocku OrpaHHYEHH HA X, Z U C.

2. KoopanHaTHH OpYCIJIKH KOH HEMAAT Z WM W-0CKa CO BKYITHA MPELH3HOCT Ha
MO3ULIHOHMpae, mnomana (rmomobpa) om 4 Mukponu. IIpeunsHocta Ha
HO3HLMOHUpPame € BO cornacHoct co UCO 230/2 (1988).

r.  Bexwunn mamuHu 3a enxextpoeposucka odpadorka (EJIM) kou mmaart ABe MM
[IOBEKe KOHTYPHH POTHPAauKM OCKM M KOM MOXAaT Ja Ce KOOpPOHHUpaaT
HCTOBPEMEHO 3a ,,KOHTYPHA KOHTPOJIa™.

3abenemku: 1. HaBenenure HuBOA 3a NPELM3HOCT HA NO3HLMOHHMPAE H3BEIECHU BO
COTJIACHOCT CO TOCTaNKUTE Ofl MEpErmhaTa HANPABEeHH BO COTJIACHOCT CO
HCO 230/2 (1988) mnu HaUMOHAIHUTE EKBUBAISHTH, MOXKAaT Ja Ce
KOPHCTAT 3a CEKOj MOJeN Ha MAlIMHCKA anaTka, JOKOJKY, HAMECTO fa ce
CIIPOBENyBaaT MOSIUHEYHH TECTOBU HAa MAIIMHA, HALIOHAJIHUTE BIIACTH
TOA o MpeABHAYBaaT u npugakaar.

Hagenenara ,,IpeLU3HOCT Ha MO3ULIMOHUPAIBETO  CE M3BEAYBA KAKO LITO
clenyBa:

Hs0epere ner MaLuHu Off €€H MOJieN Kou Tpeba Ja ce ealyupaar;

64 I/IsMepeTe ' NPEHU3HOCTUTE HA IMHECAPHUTE OCKU BO COITACHOCT CO
HCO 230/2 (1988);

B. VYTBpHAETe T BPEAHOCTHTE Ha Mpelu3HocT (A) 3a cekoja OcKa Ha
cekoja MamiMHa. MeTOmOT Ha MpecMeTyBambe Ha BPENHOCTa Ha
MPELH3HOCT € oruiuad Bo ctanmapaot MCO 230/2 (1988);

r. VYTBpHere ja CpefHAaTa BPENHOCT Ha NpPEHU3HOCT 3a CeKoja OcKa.
OBaa cpemHa BPeOHOCT CTaHyBa HaBeNeHA ,,[PELI3HOCT Ha
MO3ULIMOHUPAETO ™ 38 CEKoja Ocka 3a Moneor (Ax, Ay...),

n.  bunejku Touka 1.5.2. ce omHecyBa Ha ceKkoja JMHEapHA OCKa, K& uMa
TOJIKY HaBE€ACHU BPEAHOCTU 3a , IIPELHU3HOCT Ha HOSH].[I/IOHI/Ipal-be“
KOJIKY IOTO UMa 1 JINHEAPHH OCKH;

r.  Axo koja Ouo OCKa O[ MalllMHCKaTa ajlaTka Koja He € orndareHa co
touku 1.5.2.a, 1.5.2.6. wnu 1.5.2.B. iMa HaBeneHa ,,IPEIIM3HOCT Ha
HNO3ULHOHUPamke” of 6 pm mwim noxodpa (moMaia) 3a MAIIMHH 33
Opyceme 1 8 um uau nogobpa (momaia) 3a MAIIHHU 33 MENEHE U
BpTeme, U ABeTe BO cormacHoct co MCO 230/2 (1988), Toramr on
NPOU3BOOUTENIOT ce Oapa Aa ro MOTBPAYBa HUBOTO HA MPEUMU3HOCT HA
CEKOM OCYMHAECET MECEIIH.

2. Touka 1B.2. He ce omHecyBa HAa MaUIMHU 33 [OCeOHA HAMEHa KOH Ce
OTrpaHHYeH! Ha MPOU3BOACTBO HA KOH OMIIO CIIETHHU AENOBH:

Menysauu
6. Konenectu uiu 3an4ecTy OCOBUHU
B. AaTK{ UM CeYayu

r. llomxaBu-ekcTpynepu
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Texruyxy nanomeny: 1. Homenxnamypama HA OCKama e 60 CO2NACHOCH €O
Merynapoonuom cmanoapo HCO 841, , Hymepuuru
xonwmponnu  mauwiuny - Homenxramypa na ocka u
osudicerve .

2. Bo exynmuom Gpoj Ha KOHMYDHU OCKU He ce 60pojyeaam
CeKYHOAPHUME KOHMYPHU NOPATCIRU OCKU, (HA Np., W-OCKama Ha
XOpuzOHmAUIHY GPYCWIKU WL CEKYHOAPHAMA POMUPAYKA OCKA Yujal
CPEOUULHA IUHUAL € NAPAUIETTHA CO NPUMOPHAMA PORTUPAYKA OCKCY).

3. Pomupauxume ocku ne cexoeaut pomupaam nao 360 cmenen.
Pomupaurama ocka mooice 0a ce BPUOBUNHCYBA 00 JiHeapeH Ypeo,
NP. 306DMKA U HPEHOC CO 3ANMHAHUY.

4. 3a yenume na mouxa 1.5.2., 6pojom na ocku xou modice oa ce
KOOPOUHUPA UCHOGPEMEHO 34 ,, KOHMYPHA KOHmpona ™ e opojom
HQ OCKU OONIJIC KOU U OKOTY KOU, 30 6peMe HA 0BPAbOmKama Ha
pacomHomo  napue, ce SPWIAM  UCHIOBPEMEHU U  MEryCeOHO
nosp3anu osuicersa noxery pabommomo napye u anamrama. Osa
He Onghaka HUKAKEU OONOTHUMENHY OCKI OOJIHC KOU Wil OKOTY KOU
ce epuiam Opyeu peiamueHl OBUNCEFLA 60 MAULUHAMC, KAKO HAl

npumep:
a. Cucremu 3a obnukyBame Ha OpYCHH IUIOYH U MAIIMHH
3a Opycembe,

6. TIlapasennu  pOTHPAYKH OCKM  OPOEKTHPAHU  3a
HHCTaMpabe Ha moceOHu paboTHH Nap4Hiba;

B. KonuHeapHn poTHpauku OCKH IPOSKTHUPAHH 32
MaHHMyJalndja Ha HCTOTO pabOTHO Mapye KOU Cce
obpaboTryBaar mo HaT Ha 3alBPCTYBame BO CTErad oOf
pa3InuvyHu KpacBH.

5. Mawmncku anamku  kou UMAaam HaMAnKy Oeée 00 mpume
MODICHOCHI 30 6pMIEFbE, MeTIerve U OpyCcerse (HA Np. MAauuHa 3a
8PMeETBE CO MONCHOCIN 30 Meerse) MOpaam 0a 6uoam esanyupani
cnopeo cexgja 00 npumeniueume mouku, 1.b.2.a., 1.5.2.6 . u
1.b2s.

6. Touku 1.5.2.6.3 u 1.b.2.6.3. exnyuyeaam mautuny 6p3 OCHOBA HA
napanenen nuHeapen KUHeMamuyky OUsajH (Ha np. Xexcanoou)
KOU umaam 5 unu nosexe OcKil, 00 KOl HUEOHA He € POMUPAYKA
OCKa.

1b.3. JluMeH3nuCKW WHCIEKIHMCKH MAIINHM, WHCTPYMEHTH MM CHCTEMH, KakO IITO
crenysa:

a. KoMmjyrepcku  KOHTPONHPAaHM  WIH  HYMEPUYKM  KOHTPOJIHMPAHU
KOOpAWHATHH MauiiHu 3a Mepere (CMM) kou ja umaaT koja Owio on
CJIETHUTE KAPAKTEPUCTUKH

1. Hwmaar camo 7B€ OCKM M MMaaT MaKCHMAallHA IO3BOJINBA TpelKa Ha
Mepeme Ha J0JDKUHATA JODK Koja Omio ocka (€AHOAMMEH3MOHAHA),
uneHTUGUKyBaHH Kako koja Omio komOmHaiwmja on EOx MPE, EOy
MPE wunu EOz MPE, ennaksa Ha wnu nomana (momo6pa) ox (1.25 + L/1
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000) um (mpu wTo L e u3MepeHara JOJKMHA BO mm) BO Koja OWIIO
TOYKAa BO PAMKHTE HA OMEPATHBHUOT OICEr HAa MalnnHarta (T.e. BO
paMKHTe Ha JOJUKMHATA Ha OcKara), BO cormacHoct co UCO 10360-
2(2009); nm

Tpu w1 moBeke OCKHM OCKM W HMAaT TPUIMMEH3UOHAIHA
(BoyMeTprYHa) MaKCHMallHAa JO3BOJHMBA TPEINKa HAa MEPEHmeTo Ha
nomwkuHara (EO, MPE ennakBa Ha, uiau nomaia (nomoOpa) ox (1.7 +
L/800) um (1.7 + L/1 800) um (mpu urro L e u3MepeHaTa JOKUHA BO
mm) BO koja OWJIO TOUka BO paMKH Ha OIEPATHBHHUOT OICEeT Ha
MalnKHaTa (T.e. BO PAMKH Ha JOJDKMHATA HAa OCKAaTa), BO COIIACHOCT CO
HCO 10360-2(2009).

Texnuyxa _nanomena: Hajeonemama Oonywimena zpewika npu mepersemo Ha

oomxcunama KO, MPE npu Hajnpeyusnama KoHgueypayuja Ha KOOPOUHAMHUOM
mepen ypeo (CMM) koja npouseedysauom ja ymepoun 60 COIACHOCH! €O
cmandapoom HCO 10360-2(2009) (np. HajooGpo 00 cieOHomo: coHoa, O0HCUHA
HQL UTamay, FOpamempll Ha OBUdICerse, CPEOUHA) Ut CO CUme PAaCHONONCTUGH
Komhen3engi ce chopedyea co npacom 1,7 + L/ 800 yan.

6. HHcTpyMeHTH 3a Mepeme Ha TMHeapHO N3MECTYBambe, KaKo MITO CeyBa:

1.

3abenernka:

CucremMu 3a Mepewe 0e3 KOHTakT CO ,,pe30NylHja’ elHaKBa WM
nopobpa (nmomana) ox 0,2 pm BO ONCEroT Ha Meperme a0 0,2 mm,;

Cucremu Ha JiMHeapeH BapHjabuiieH audepeHiujaneH TpaHchopMarop
(LVDT) xou ru uMaar JBere OX CJICAHUBE KAPAKTePHCTUKH:

a. 1. ,JluneapHocT emHakBa Wiu mnomana (momobpa) om 0.1 %
usmepena of O no menocen omeparuseH omcer, 3a LVDT co
OIepaTUBEH OICEr O 5 mm; Win

2. ,JIuneapHocT emnakBa wiu nomana (momobpa) om 0.1 %
usMmepena og 0 no 5 mm, 3a LVDT co onepatuBeH omcer
MOTOJIEM Of1 5 mm; U

o)

TTomectyBamwe enHakBO wiu nmoxodpo (nomaino) ox 0.1 % Ha neH
Ha cTaHAapaHa aMOMeHTaHa COOHA TeMIepaTypa 3a TeCTHPAmbe
1K;

MepHI/I CHUCTEMHU KOU T UMaaT U ABETE CIICAHN KaPaAKTCPUCTHUKU

a. Compkar nacep; u

0. ompkyBaaT 3a HajMaiKy 12 yaca, IpU OICEr Ha TeMIepaTypa of +
1 K, npubmmkHO CTaHpapaHa TeMIepatypa M CTaHOAPAEH
MPUTUCOK:

1. ,Pesonyumja” Hajg HuBHMOT mojH omncer o 0.1 pum wumm
nonobpa; u

2. Co ,,MepHa HECUI'YPHOCT eqHaKBa Wi moxobpa (momana) of
(0.2 +L/2 000) um (L e usmepeHaTa DOJDKUHA BO MUJTUMETPH);

Touka 153.0.3. He ce onHecyBa Ha CHCTEMU 33 Mepeme Ha

uHTepdhepomerpu, Oe3 moBpaTHa HH(POPMaLHja CO 3aTBOPEHA MJIH OTBOPEHA jaMKa, KOU
COMPIKAT JIacep 3a MEPEeHme IPELIKH BO [BHIKCHE MOPAAM JIM3ramke HA MAIIMHCKH
ajJlaTK{, MAalllMHHA 3a JUMCH3UOHaIHA I/IHCHeKLll/lja WUJI1 CJIMYHU ypeau.
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Texruuxa nanomena: Bo moyxa 1.5.3.6. ,, muneapHo uzvecniyéarse * e HpoMeHamd Hal
PACMOJaHUEMO NOMELY MEPHAMA COHOA U NPEOMENIOm KOj ce Mepl.

B. MepHH HHCTPYMEHTH 32 aroJlHO H3MECTYBambe KON HMaaT ,,0TCTAITyBame
O]l arojIHaTa IO3ULUja* eAHAKBO HA, WK oxo0po (romano) ox 0.00025°;

3abenenika: Touka 1.5.3.B. He ce ofHECYBa Ha ONMTHYKH HHCTPYMEHTH, KaKO IITO Ce
ABTOKOJMMATOPH, CO ymoTpeda Ha KOJHMHPAHO CBETJIO (HAa HpUMep, JacepcKo
CBETJIO) 38 OTKPHBAME aroJIHO MOMECTYBAbE HA OTJIEHAIO.

r. Cucrems 3a HUCTOBPEMEHA JINMHEAPHO-arojiHa IIPOBEPKaA Ha MOJIyTOIIKH, KOU
Td UMaaT OBETEC O CJICAHNUBE KapaKTCPHUCTHKH:

1. ,MepHa HECHTYPHOCT" TOJIK KOja OHJIO JIMHeapHa OCKa eIHAKBA HITH
nonoOpa (momana) ox 3.5 um Ha 5 mm; u

2. ,,OrcramyBatbe Of1 arojiHaTa MO3HLIHja* eIHAKBO MK romaio o 0.02°,

3abenemxn: 1. Touka 1.B.3. ongaka MAIIMHCKHU aJNaTKX KOM MOXKAT 14 Ce
KOPHCTAT KaKO MEPHHU MAIIIFHY JOKOJIKY T UCTIOJHYBAAT WA HaJIMUHYBaaT
KPUTEPUYMHUTE YTBPIEH!N 32 QYHKIMHTE HA MEPHATA MAIIIHHA.

2. Mamwmnante ommmann Bo Touka 1.b.3. ce koHTpommpaar mOKONKy TrO
HAIMUHYBAaaT IParoT YTBPASH Kane OWIO BO pPaMKHTE Ha HUBHUOT
OIEPaTUBEH OICET.

Texnuura nanovena: Cume nApamempu HA MEPHY GPEOHOCHII 80 08AA MOUKA
HPEMCmagyeaan? Wiyc/MUHyc, m.e. He 20 Npemcmasy6acim yeauom nojac.

1.b.4. MHAyKLUCKU IEUKH CO KOHTpONHpaHa aTMocdepa (BakyyM HJIM MHEPTEH rac) u
HHBHO HAIojyBambe, KaKO IITO CIIeyBa:

a. Tlemku KOu r'U UMaAaT CUTE CJIIEAHU KaPaKTCPUCTUKU
1. CnocobHu 3a ¢pyHKIOHHpame Ha TemnepaTypu Hax 1,123 K (850 °C),
2. WHAyKIMCKH KajeMH co aujameTap o 600 mm WiIH MOManKy; U
3. TIpoextupaHu 3a Bie3Ha cuia of 5 kW uiu nosexke;

3abenemka: Touka 1B.4.a. He ce ogHecyBa Ha ICYKUTE HAMEHETH 3a
npepaboTka Ha TONYIPOBOXHHYKH IUIOUKH.

6. Hanojysame co yTBpaeHa u3ie3Ha ciia o 5 kW unu noseke, noceOHO
MPOEKTUPAHHU 3a MEYKH HaBefeHU BO Touka 1.5.4.a.

1B.5. ,M3ocrarcku nmpecu’ u MOBp3aHa ONpeMa, KaKo LITO ClIeNyBa.
a. ,,M3ocTarcku npecu’ KOU I'M IMAaT U JIBETE CIIEIHH KAPaKTEPUCTUKH:

1.  Cnoco0HH 3a IIOCTUTHYBamb€ HA MaKCHMAJIeH pPabOTeH MPHUTHCOK Off
69 MPa unu noronem;, u

2. KOMOpa cO Ipa3HHMHA CO BHATpELIEH AujameTap noroyieMm ox 152 mm,;

6. Marpuuy, Kajamnu U KOHTPOJIH IOCeOHO IPOSKTUPAHH 34 ,, H30CTATCKU
npecu” HaBeneHu Bo ctas 1.b.5.a.

Texnuuru Hanomenu: 1. Bo mouka 1.B.5. , Hzocmamcku npecu” ce onmpema xoja
MODICe O 6Pl PUNIUCOK HA 3AMBOPEHA KOMOPA CO KOPUCHIETbE HA
DPaziuyn cpeocmea (2ac, meyHOCH, YGPCII YeCUYKY, UMH) 30 0
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€030a0e eOHAKOB NPUNTHCOK 60 CUie NPABHLL 60 GHATPEUIHOCHIA HA
KoMOpama 6p3 padonHomo napye Wi Mamepujanon.

2. Bo mouka 1.B.5. OumeH3ujama HA SHAMPEUIHAMA KOMOpA ce
00HECYBaAam HA KOMOPAMA 60 KOJd ce HOCUSHAMI U pabomHama
memhepamypa u pabomuuom NpUMUCOK U He 6KIYYY6a 62PA0eHy
enemennmi. Taa Oumensuja ke Gude ROMANA U 00 GHAMPEULHUOM
Oujamemap 00 KOMOPAMA €O NPUMUCOK Wi 00 GHAMPEUIHUOM
Qujamemap HA U30TUPAHAMA KOMOPA HA NEYKAMA, 60 306UCHOCT
00 Moa Koja 00 08eme KOMOPU Ce HAOTA 60 GHAMPEUIHOCHA HA
opyaamal.

1.5.6. Cucremu 3a UCIMTyBame Ha BUOPALMH, ONMPEMa U COCTABHU JIEJIOBH, KAKO IITO

cJenyBa:

a.

EJICKTpOI[I/IHaMI/I‘IHI/I CUCTEMH 3a UCITUTYBAKHLEC HA Bn6pau1/1p1 KOU Ir'u uMaatT
CUTE CJICAHHN KapaKTEPUCTUKU!

1. VnorpeOyBaar KOHTPOJIHH TEXHHMKH CO IOBpaTHa HH(pOpMALMja WK
3aTBOPEHA jaMKa 1 BKIIydyBaaT JUTUTAJIHA KOHTPOJIHA €OUHHULA,

2. Cnocobuu 3a Bubpupame Ha 10 g RMS nnu noseke nomery 20 u 2,000
Hz; u

3. CrnocobHHu 3a peHecyBame Ha cuiia ox 50 kN uju morojiema, U3MepeHo
Ha ,,MepHa Maca’;

JIUrUTaIHA KOHTPOJHU €IMHHLHN, KOMOMHHpaHH cO ,,copTBEp™ MOCcCeOHO
MPOEKTUPAHH 3a UCIUTYBame Ha BHOpAIMM, CO IIMPOYHMHA HA MOjac BO
peanHo Bpeme morosiem on SkHz u koM ce MPOEKTHPAHH 33 CHUCTEM
HaBezeH Bo Touka 1.b.6.a.;

IIpenusBukyBaud Ha BuOpauuu (eAMHHMIM 3a MelIame), CO WM 0e3
MPUIPYKHU 3aCHITyBadH, IITO MOKAT na mpeHecart cmia ox 50 kN wmmm
IIOTOJIEMA, U3MEPEHO Ha ,,MepHa Maca“ U KOU Ce€ KOPUCTAT BO CUCTEMHUTE
HaBeneHU Bo cTaB 1.b.6.a.;

IloTnopHarta KOHCTPYKLHMja 3a WCIUTYBAalke M EJNCKTPOHCKU EIUHULM
MPOEKTHPAHH 32 KOMOWHMpame Ha MOBeke CNMHUIH 34 MEIame KOU
Moxar nma obesdenmar edukacHa xomOuHHpana cmia ox 50 kN mm
HOrojieMa, U3MEPEeHO Ha ,,MepHa Maca“, a KO Ce KOPUCTAT 3a CUCTEMHTE
HaBeNieHN BO Touka 1.b.6.a.

Texnuuxa nanomena: Bo mouka 1.5.6. ,,.mepHa maca™ e pamua Maca um NOGPUILHA 6e3

62padeH eneMeHmil.

1.5.7. BakyyMCKH [I€YKH 32 TOIICHE U JIECHhe Ha METAIN WIH MaK CO 3alITUTEH rac u
COOJIBETHA OTPEMa, KaKo IITO CIeAyBa:

a.

CBOIHM TEYKH 32 TONEHE M JIeEHhe KOW TM MMaaT M JABETE CIENHH
KapaKTEePUCTUKIL

1. Kamammrern Ha norpowmsu enexrponu momery 1,000 n 20,000 cm3; n

2. CnocoOHu 3a QyHKLHOHHPAEE CO TEMEMPATYPU Ha Tomnewe Hag 1,973
K (1,850 °C);

Ileuku 3a Tomeme co CICKTPOHCKH CHOIl U NEYKH 3a aTOMI/ISaLII/Ija Ha
Ia3Ma 1 TOIICHE, KOU ' UMaaT U ABETC CICAHU KapPaKTCPUCTUKU.

239 op 359



Cnyx6eH BecHuK Ha PM, 6p. 91 oa 11.05.2016 roavHa

1. Cuna ox 50 kW wnu moroyiema; 1

2. CnocoOHOCT 3a (YHKLHOHUPAEe CO TEMENpaTypu Ha Tomemwe Hax 1
473 K (1 200 °C);

B. CucTeMu 3a KOMIIjYTEPCKO YIIPaBYBahe U CUCTEMH 3a CleAethe MoceOHO
nmojieceHn 3a Koja OWJIo o TMeukuTe HaBeneHW BO Toyka 1.5.7.a. wmm
1.B.7.6.

1B. MATEPUJATIU
Hewma.
1I CODTBEP

1T.1. ,,Codreep” moceOHO MpoeKTHUpaH WM U3MEHET 3a ,,ymorpeda” Ha ompemara
HaBenena Botouka 1.A3,15.1,1B53,1b5.5,1b.6.a., 15.66,15.6r. um
1.6.7.

3abenemka: ,,CodTBep” moceOHO MPOEKTHPAH HJIH M3MEHET 38 CHCTEMHTE HaBEAEeHH
Bo Touka 1.B.3.r. ondaka ,,copTeep” 3a cTOBpeMeHH Mepera Ha e0eTMHATa Ha SUIOT
Y KOHTYypaTa.

1T.2. ,,Cobreep” moceOHO MPOEKTHUPAH WM U3MEHET 3a ,,pa3Boj”, ,,IPOU3BOACTBO™
Wi ,,ynotpeda“ Ha onpemaTa HaBereHa BO Touka 1.5.2.

3abenemxka: Touka 1.I'.2. He ce omHecyBa Ha Iporpamcku ,,codTeep™ koj cosgasa
KOMaH/IHH KOZIOBH 34 ,,HyMEpHYKa KOHTPONA™, HO He JI03BOIlyBa AUPeKTHA yrnoTpeba Ha
onpemara 3a 06paboTka Ha pa3JIMuHH IEIOBH.

1.I'3. ,,Codreep” 3a koja OMIO KOMOHHALMja HAa €JIEKTPOHCKH YPEIH HJIH CHCTEM
KOj OBO3MOXYBA TaKBHOT ypeJ (TaKBUT€ MHCTPYMEHTH) Aa (YHKIMOHUpAaT
KaKo e[HMHHIA 3a ,HyMepHYka KOHTPOJA“ 3a MAIIMHCKH aNaTKH, Koja e
criocobHa 33 KOHTPOJIHPAEkE Ha IIeT WIIH MOBEKE MHTEPIIONALMCKA OCKHA KOH
MOKAT J1a C€ KOOPAMHUPAAT UCTOBPEMEHO 3a ,,KOHTYpPHa KOHTpOJa™.

3abeneniku: 1. ,,CodTBep™ ce KOHTpoMHpa OUITO 1a Ce SKCTIOPTHPA OIBOCHO
WITH [Ia Ce HAaola BO €IMHHUIIA 32 ,,HyMePH4Ka KOHTPOJIA™ MU KOj OHII0
€NIEKTPHYEH YPE/l HIIH CHCTEM.

2. Touka 1.I'.3. He koHTpONIHpA ,,cOPTBEP™ MOCEOHO MPOSKTUPAH HIIH U3MEHET
OJl CTpaHa Ha TPOM3BOIUTENINTE HA KOHTPOJIHATA €UHHUIIA UIH
MAIIIMHCKATA JIaTKa 32 YIPaBYBakbe HA MALIMHCKA aJIaTKa KOja He €
HaBefeHa BO Touka 1.b.2.

LA~ TEXHOJIOTHUJA

1.JA.1. , TexHonoruja“ BO COriacHOCT CO TEXHOJOLIKHTE KOHTPOJH 3a ,,pasBoj,
,[IPOM3BOACTBO™ Wi ,ynorpeda“ Ha ompema, Marepwjag wid ,,coprBep™
HaBeneH BO 1.A. no 1.1,

2. MATEPMTAJT
2A.  OIPEMA, CKJIOIIOBM M COCTABHH IEJIOBU

2.A.1. CamoBu 3a TOmeme METATHM HANPABEHW O MAaTepUjald OTIOPHU HA TEYHHU
aKTUHUTHU METaH, KaKo LITO CJIeayBa:

a. CaI[OBI/I KOHU ' UMaaT U ABETC CICAHU KaPAKTCPUCTUKU!

1. Bomymen momery 150 cm® (150 ml) u 8 000 cm” (8 1 (urpm)); 1
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2. Hzpabotenu ox, Wik 0OJI0KEHH €O, KOj OUIIO O CIIEMHUTE MaTepH]j aJu,
I KOMOMHAIja O CJIEIHHUTE MaTepyjaiu KOU MMaaT BKYITHO HHBO
Ha HEUHCTOTHja Of 2 Yo WIIH IOMAJIKY 10 TEKHHA!

Kamuuym dyopun (CaF,);
6. Kanuuym umpkonar (Metanupkonat) (CaZrQOs);
B. Llepuym cyndun (CezSs);
r. EpOuym oxcun (epouym) (HfO,);
1. Xadpuuym oxcun (xadpuuym) (HfO,);
f. Marnesuym okcun (MgO);

e. Jlerypa Ha HUTpPHUICH HHOOUYM-THTaHHYM-BOJ(pam (TpHOIHKHO
50 % Nb, 30 % Ti, 20 % W);

k. Utpuym okcun (utpuym) (Y203); wu
3. Iupkonnym okcun (mupkoHuym) (ZrOy,),
6. CazmoBHU KOU I'M UMAAT U [JBETE CJIEJHH KAPAKTEPHCTUKU!
1. Bomymen momery 50 cm® (50 ml) 2 000 cm® (2 nutpu); 1

2. Uzpabotenu of, unu 00NOKEHH CO, TaHTa, CO YucToTa of 99.9 % win
MOBEKeE IO TEKHUHA,

B. CanoBHW KOM TM UMaaT W JBETE CIEIHN KapPaKTEPUCTUKHU:
1. Bonymen nomery 50 cm® (50 ml) i 2 000 cm® (2 satpu);

2. Wspaborenu ox, win 0OJIOKEHH CO, TaHTAJ, CO 4ucrota on 98 % wiu
MoBeKe 1O TeKUHA, U

3. TlokpueHu co TaHTan KkapOum, HUTpun, Oopun WIM Koja OHIIO
KOMOWHaLIHja Of HUB.

2.A.2. TInaTMHUpaHU KAaTaJIM3aTOPU NOCEOHO MPOEKTHPAaHW WJIM TMOOTOTBEHH 3a
VHampenyBame Ha peakiujara Ha pasMeHa Ha BONOPONHHM H30TONMH Mery
BOAOPOAOT M BOjara 3a OOHOBYBame HA TPUTHYM OJ TELIKAa BOAA HJIM 3a
IIPOU3BOACTBO HA TELIKa BOAA.

2.A.3. KOMIO3HUTHH CTPYKTypH BO OOJIMK Ha LIEBKU KOU I'l HMAaT U JABETE CJIEIHU
KapaKTePUCTUKH:

Buatpewien aujamerap nomery 75 u 400 mm; u

6. M3paborenu on kou OmIO ,,BIAKHECTH WM (UIAMEHTHH MaTepujain’
HaBeeHH BO Touka 2.B.7.a. wWim jarmepomHu mHpeauMIIperHUpaHH
MaTeprjany HaBeIeHH BO Touka 2.B.7.5.

2b.  OIPEMA 3A TECTHUPAIGE M TIPOM3BO/ZICTBO
2.b.1. TlocTpojku MK ypeau 3a TPHTHYM H OIIpeMa 33 HUB, KaKo IITO CIeqyBa;

a. IlocTpojku wWiM ypeau 3a MPOHM3BOACTBO, OOHOBYBame, EKCTpaKLHja,
KOHLIEHTPALIM]ja I PaKyBalbe CO TPUTHYM,

6. Ompema 3a MOCTPOJKH WK YPEAHU 38 TPUTHUYM, KaKO LITO CIIEAYBa:

1. Epuuunm 3a nafeme Ha BOAOPOJ HITH XENUYM CIOCOOHH 32 Jafeme 10
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23 K (= 250 °C) unu moManky, cO KaralH{TeT 3a OTCTPaHyBarbe Ha
TOMIMHA moroyiem ox 150 W,

2. Cucremu 3a YyBame W NPOYNUCTYBamke HAa HM30TOMHM HAa BOAOPON CO
ynotpeba Ha METaJHU XHIPUAUM KaKO CPEACTBO 3a 4yBame HWIH
MIPOYHCTYBAbE.

2B.2. OOCjekTd u MOCTPOjKU 3a Cemapanija Ha HM30TOMH HA JIMTUYM U CHCTEMH U
ompeMa 3a HUB, KaKo IITO CIEAYBa:

3abenemxa:  OppeneHa ompeMa M COCTABHH JENOBH 32 CeHapalija Ha U30TONH HA
JUTHYM 3a MporecoT Ha cemapanuja Ha miasMa (IICIT), ucro Taka, AMPEKTHO ce
MPUMEHJINBYA HAa Celapalyjarta Ha W30TONMH Ha YPAHHUYM U C€ KOHTPOJMpPAAT CIIOPEX
INFCIRC/254 en 1 (kaxo ITO € U3MEHET).

TTocTpojku WM ypeau 3a cemnapanuja Ha H30TOIH Ha JIUTHYM,

6. Omnpema 3a cemaparyja Ha W30TONH HA JIUTHYM 3aCHOBAHA BP3 MPOLECOT
€O amaJsiraM Ha JIUTHYM-)KHBA, KaKo LITO CleqyBa:

1. 3ameyaTeHH KOJOHM 32 pa3MeHa Ha TEYHOCT-TEUHOCT, IOceOHO
NPOEKTUPAHU 38 aMaJIraMU Ha JIMTUYM,

2. Tlymnm co amanram Ha >KHUBa WIH JIUTHY M,
3. Kennu 3a enexTposnusa Ha aManram Ha JINTHYM,
4. HcnapyBauu 3a KOHIEHTPUPAH PacTBOP Ha JIUTHYM XUIPOKCHI,

B. Cucremu 3a pa3meHa Ha jOHH OCeOHO NMPOEKTHUPAHHU 3a Cemaparija Ha
H30TOMH Ha JIMTUYM U MOCEGHO MPOEKTUPAHU COCTABHU HEJIOBU 32 HHUB,

r. Cucremu 3a xemucka pasmeHa (kou ymnoTpeOyBaaT KPYHECTH €TepH,
KPUINITAHON I ylap-eTepH) MoceOHO MPOEKTHPaHHW 3a cermapanydja Ha
M30TOIMH Ha JINTUYM U [TOCEOHO MPOEKTHPAHI COCTABHU [EJIOBH 32 HUB.

2B. MATEPHWIAJIN
2.B.1. Jlerypu Ha anyMHUHHYM KOH ' UMaaT U ABETE CIEIHU KAPAKTEPUCTHKH:

a. ,,MoxaT fa mopHecaT KpajHa 3aTerHyBa4ka LBpcTuHA of 460 MPa uin
noronieMa Ha 293 K (20 °C); u

6. Bo o0mMk Ha LEBKHU WY LUIMHAPUYHE TBPAU GOpMH (BKJIYIyBajKU U
KOBaHU OOJINIIN) CO HABOPELIEH JyjaMeTap morojieM ox 75 mm.

Texnuura nanomena: Bo mouxa 2.B.1. dipasama ,,moscam oa noowecam ™ ongara ne2ypu Ha
QUIYMUHUYM PPEO UL O MOWIMHCKUOM HIPERIMCH.

2.B.2. bepunauyMm Kako MeTal, Jerypu KOU coap:kaT moseke on S50 % Oepuiiuym mo
TCXKHHA, COG/:[HHCHI/Ija Ha 6ep1/1n1/1yM, HUBHU TIPOU3BOAU W HHUBHU OTHAAHU
JIEJIOBU H OTHa.

3abenemxa: Touka 2.B.2. He ce ogHECYBa HA CIETHOTO!
MertanH1 IPO30PIH 32 MAIIMHY 33 X-3pally WX 33 YPEAHU 3a OyLIene;

6. OxcumHu OONHIM BO TPOH3BENEHH WM TOJYNPOU3BENEHH OOIUIH
noceOHO TMPOEKTHPAHU 3a EJIEKTPOHCKH COCTABHH MEJNOBH WM KaKO
CYIICTPATH 32 eJeKTPUIHH KOJIa,;
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B. bepun (cunukar Ha OepuiiMyM W alyMHUHHYM) BO OONIHK Ha CMapari Wix
aKBaMapyH.

2.B.3. busMyT K0j '¥ UMa U ABETE CIEIHH KapaKTEPUCTUKH:
a. Ywucrora on 99.99 % uiu moronema o TeXKUHA; U
6. Coppsxn momasiky ox 10 ppm (menoBu Ha MIJIHOH) Ha CpedpPo MO TEKUHA.

10 ,

2B.4. bop 36oraren co mzoron 60op-10 (""B) no moBeke o Herorara MPHUPOAHA
4eCTOTa Ha M30TOMH, KAKO INTO CleqyBa. eJIeMeHTapeH Oop, cMecH Kkou
conp:kar O0p, HErOBH MPOU3BOAH, OTIAM HIIHM OTIIAHH IEJIOBH O HHUB.

3abenemka: Bo Touka 2.B.4. cmecute xou coapxat 0op omndakaat MaTepHjaau KOU
coapskar 60p.

Texnuura nanovera: Ipupoonama vecmoma Ha uzomonu wa 60p-10 e npubmincro 18.5
macer yoen (20 nocmomer amomcku yoer).

2B.5. KanuuyMm Koj T'M MMa U BETE CIICIHH KapaKTEPUCTUKH:

a. Compxu momanky ox 1000 memoBM Ha MWJIMOH MO TEKHMHA METAHHU
HEYHCTOTHU PA3NIMYHHU OFf MarHE3UyM; 1

6. Compoxu nomanky oz 10 fAenoBH Ha MIJIHOH MO TEXKUHA Ha 60p.
2B.6. Xiop tpudnyopun (CIF3).

2B.7. ,Bnaxsectu mmm QrIaMEHTHI MaTepHjaI U MPEIUMIIPErHAPAHN MaTepH]jay,
KaKo LITO CIIEeAyBa;

a. JarmeponmHu miaM apaMunHU ,,BIAKHECTH WU (puinaMeHTHH Marepujainu’
KOH MaaT Koja OMJIO Off ClleIHAaTa KapaKTePHCTUKA:

1. ,,Crneunduuen monya“ ox 12.7 x 10° m nm MOroJIeM; WJIU
2. ,,CneundwuvHa 3aTerHyBavka HBpPCTHHA o7 23.5 x 10* m wmm ITOTOJIEM;

3abenenika: Touka 2.B.7.a. He ce OgHeCyBa Ha apaMHIHH , BIAKHECTH MK
¢unamentHn Matepujanu kom wmmaar 0.25 % wmiaM moBeke IO TEXKHWHA Ha
Monu(UKaTOPOT Ha MOBPIIMHA Ha BIIaKHA Ha Oa3a Ha ectep.

6. CrakieHnu ,,BIakHecTH Wik QUIAMEHTHH MAaTepHjaJil KOU ' UMAaT J(BETe
CIISTHH KapaKTePHCTHKH:

1. ,,Crneunduuen momya“ ox 3.18 x 10° m wu MOroJjieM; U

2. ,Cneunduyna 3arerHyBadyka uBpcTHHA® ox 7.62 X 10" m wm
HOroJeMa,

B. Henpexunatu uMnpersupanu ,,Opequsa”, ,IpaMeHu’, ,jakuma™ WIN
»JEHTU " CO CO TEPMOAKTHBHA CMOJIa CO IIUPUHA Of 15 mm miu nomanky
(nmpenpern), M3pabOTEHN OX jarjepon WM CTaKkJeHU ,BIAKHECTH HIH
¢$unaMeHTHE MaTepujan” yTBpAeHU BO Touka 2.B.7.a. umm Touka 2.B.7.6.

Texuuura nanomena: CMonama ja oopmupa Mampuyama Ha CMecam.

Texnuuru nanovenu: 1. Bo mouka 2.B.7. ,,Cneyughuyruom mooyn* e mooyiom Ha
Jane 6o Nim’ nodenen co cneyuduunama meacuna 6o N/m' uzviepena
na memnepamypa 00 296 = 2 K (23 + 2 °C) u peaamusna e1aicHocm
0050+ 5 %.
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2. Bo mouka 2.B.7. ,,Cneyuguunama 3cmecHyéayrka yepcnmHa™ e
KpajHama  3ameeHy6ayka  YpCmuHa 60 Nm’  nooeren  co
cneyugunama mevxicuna 60 N/m® uzvepena na memmepamypa oo
296 + 2 K (23 + 2 °C) u peramuera enaxcrhocm 00 50 + 5 %.

2.B.8. Meran xahpHUYM, JIETYpH KOU COApPKAT noseke of 60 % xapHUyM IO TexKUHa,
coenmuHeHHja Ha xadHUYM KOHM compskaT moseke on 60 % xabHHYM IO
T€XXMHA, HUBHU NTPOU3BOAM U HUBHH OTHAIHH JI€JIOBU U OTIA.

2B.9. Jluruym 36oraten Bo msoromor mitmym-6 (°Li) 1o moBeke ox Herosara
IPUPOHA YeCTOTAa HAa M30TONM U IPOM3BONU WIM YpPeOu KOH COAPKAT
300raTteH JUTHYM, KakO INTO CIeAyBa: €JEeMEHTApeH JIMTHUYM, JeTypH,
COENMHEHN]a, CMECH KOU COAPIKAT JUTUYM, HETOBH INPOU3BOAU, OTIAN WU
OTHAAHU A€JOBU Off HUB.

3abenemka: Touxa 2.B.9. He ce onHeCyBa Ha TEPMOIYMUHECLIEHTHU JO3UMETPH.

Texnuura vanomena: IIpupooHama vecmoma Ha U30MOniL HA TUNUYM-6 e NpuoIUNCHO 6.5
meotcuncku yoen (7,5 nocmomen amomcKl yoern).

2.B.10. Marue3uyM Koj TH UM U JIBETE CIIEIHU KAPAKTEPUCTHUKY:

a. Compxn momanky on 200 nmemoBM Ha MWJIMOH TIO TEKWHA METATHH
HECYUCTOTUU PA3JIUYIHHU OX KAJILIUYM, U

6. Conpsxu momasky on 10 nenoBr Ha MIJTHOH IO TEKHHA Ha 60p.

2.B.11.JlerupaH yenuk Koj ,,MOXKe [a MOJHECE . MaKCHMaJlHa 3aT€rHyBayka [IBPCTHHA
on 1950 MPa wiu noeeke Ha 293 K (20 °C).

3abenemka: Touka 2.B.11. He ce omHecyBa Ha (OpMH BO KOM CHUTE JIHEAPHH
JTUMEH3UH ce 75 mm MM OMAJIKY.

Texnuuxa Hanomerna: Bo mouka 2.8.11. ¢hpasama ,,moxcam 0a noonecam** ongpara necupar
YeJUK peo wil 10 MONIUHCKUON NPENIMAH.

2.B.12.Pamuym-226 (“*°Ra), nerypu Ha paamym-226, COEIMHEHH]ja HA pagnyM-226,
CMECH KOU COAPKAT paaiuyM-226, MIpOU3BOAH O HUB U IPOU3BOAM WU Ypenu
KO COAPKAT IITO OMJIO O TOPEHABEIEHOTO.

3abenemxa: Touka 2.B.12. He ce OqHECYBa HA CIEIHOTO!
a. MenunuHcky aruMKaTopy,
6. Tlpoussox unu ypen koj coapxu nomanky on 0.37 GBq panuym-226.
2.B.13. Jlerypu Ha TUTAaHUYM KOU T UMAAT [IBETE CJIEIHU KapaKTEPUCTUKU:

a. ,MoxaT ma mogHecar KpajHa 3aTerHyBauka LBpcTHHa of 900 MPa
ny noroneMa Ha 293 K (20 °C); u

o

Bo 00sHK Ha LEBKH WM LUIMHAPUYHU TBPAH GopMHu (BKIY4yBajKU U
KOBaHU OOJIMIIN) CO HaBOPELIEH yjaMeTap moroyieM ox 75 mm.

Texnuyra Hanomena: Bo mouka 2.B.13. (hpasama ,, mooicam oa noonecam ** ongpaka re2ypu Ha
PRIMAHIYM BP0 Wil N0 MONIUHCKUON MPEMMCH.

2.B.14.Bondpam, sondpamkapOua u Jerypu Kou coap:xkaT moseke on 90% on
TEXXHHAaTa Ha BOH(I)pElM7 KOHU ' UMaaT 1 ABETE CJICAHU KaPAKTCPUCTUKH:
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a. Bo ¢dopmu co Bpnmabmara WIMHAPHYHA CcHUMeETpHja (BKIY4yBajKU
LWUJIHHIPUYHA CerMEHTH) €O BHarpeuieH aujamerap ox 100 mm wu 300
mm; u

6. Maca noronema ox 20 kg.

3abenenika: Touka 2.B.14. He ce ofHecyBa Ha MPOM3BOAM TMOCEOHO MPOEKTHPAHH
KaKO TErOBH WJIM KOJIMMATOPH CO raMa 3pariil.

2.B.15. IlupkoHuyM co coapskuHa Ha xaHHYM on momajiky ona 1 men xapHUYM 1O
500 menoBW IMPKOHUYM IO TEXWHA, KaKO INTO CIeNyBa: MeTal, JIETypU KOU
compkat noBeke on 50% on TeXXMHaTa Ha LUPKOHHYM, COSAUHEHH]a, HUBHU
MIPOU3BOAH, OTTAJ U OTNAAHU JICNIOBH OJf TOPEHABEIEHOTO.

3abenemka: Touka 2.B.15. He ce oxHecyBa Ha LMPKOHMYM BO OOJMK Ha (onuja co
neGenna on 0.10 mm WM OMAJIKY.

2.B.16.1Ipas on HUKeJ U IOPO3€H METaJl Ha HUKEJI, KaKO IUTO ClIeayBa:

3abeneinka: 3a mpaB OA HHKEN KOj € TMOCeOHO TMOArOTBEH 3a MPOW3O0ACTBO HA
Gapuepu oxn racua audysuja, Bugu INFCIRC/254/Ten 1 (xako IUTO € U3MEHET).

a. IlpaB ox HUKeN KOj 'M UMa U ABETE CIEAHU KaPaKTEPUCTHKH:
1. ComprxuHa Ha uricToTa Ha HUKeN o 99.0 % nim noronemMa 1o TeXXuHa, 1

2. Cpenna ronemMyuHa Ha 4eCTHYKU romMana op 10 um u3MepeHa IO CTaHIApIOT
ASTM B 330;

6. IloposeH HHKeN MeTall MPOU3BENEeH O MaTepHjalld HaBeAeH! BO Touka 2.B.16.a.
3abenemka: Touka 2.B.16. He ce ogHECYBa Ha CIEIHOTO!
a. PuaMeHTHU NPABOBH O] HUKEIT,

6. EnuHeuyHM NHCTOBM OJ] MOPO3EH HUKEJ MeTal co noBpiuuHa of 1000 cm? no mact
WU TIOMAJIKY.

Texruura Hanomena: Touxa 2.B.16.6. ce 0o0Hecy8a Ha NOPO3eH Memail (POPMUPAH CO BAIAILE
u cunmepysarse Ha mamepujaiiom 00 mouka 2.B.16.a. 3a oa ce ¢popmupa memaen
MAmMepUian co urt NOpu MeryceOHo NOGP3AHL HU3 YeNamd CIpPYKIypa.

2.B.17. Tputuym, coequHEHHja Ha TPUTHUYM, CMECH KOU COAPXKAT TPUTHYM BO KOU
COOIIHOCOT Ha TPUTHYM HAaCNpOTH aTOMH Ha BOAOPOJ HaaAMuHyBa 1 nex BO
1000 1 npou3BOAY WU ypeOy KOU COAPIKAT IITO OMIIO OXf TOPEHABENEHOTO.

3abenemka: Touka 2.B.17. He ce omHecyBa Ha NMPOW3BOJ WIHM YPEX KOj COMPIKU
nomanky ox 1.48 x 10° GBq tpuruym. 2.B.18. Xemnym-3 (He), cmecu kom compskar
XeNyM-3 1 IPOU3BOIN WIIH YPeOu KOH COAPIKAT IUTO OUIIO OF TOPEHABENCHOTO.

3abenemka: Touka 2.B.18. He ce omHecyBa Ha NPOM3BOA WIM ypel KOj COAPXKU
noManky on 1 g xemuym-3.

2.B.19. PaguoHykInau COOABETHH 3a CO3/laBarb-e¢ Ha U3BOPH HA HEYTPOHU BP3 OCHOBA Ha
anda-H peaxkuuja;
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AxtuHIYM 225 Kypuym 244 ITononuym 209
AxtuHuym 227 AjHLITajHUYM 253 ITononuym 210
Kanmugpopuuym 253 AjHinTajHuym 254 Paguym 223
Kypuywm 240 T'agonunnym 148 Topuym 227
Kypuym 241 ITnyronuym 236 Topuym 228
Kypuym 242 ITnyronuym 238 VYpanuym 230
Kypnywm 243 TTononnym 208 VYpauuym 232

Bo cinepnute o6mmu:

Enemenrapen;

6. CoenuneHuja KoM NMaaT BKymHa akTUBHOCT of 37 GBq mo kg nim noronema,

B. Cwmecu Kou uMaat BKymHa akTuBHOCT ox 37 GBq mo kg wiu morosiema;

r. IpousBoau WM ypenu KOU COAPIKAT IITO OMUIIO Off FOPEHABEACHOTO.

3abememka: Touka 2.B.19. He ce ogHecyBa Ha MPOHM3BOL WM YPEX KOj CONPIKH
noManky ox 3.7 GBq akTuBHOCT.

2B.20.PenuyM u jnerypu kou coapxkar 90 % @0 TeXHHA WM IIOBEKe PEHUYM; U

2T

2JL
2JL1.

3A
3A1L

JIErypH Ha peHuyM U BoJdpam kou compkat 90 % Mo TeXUHA WM MOBeke Ha
KOMOHMHAIIMja HA PEHUYM | BOJ(pam, CO IBETE O CICTHUTE KAPAKTEPUCTHKH!

a. Bo ¢dopmMu co mymmmMBa IMJIHHAPWYHA CHUMeTpUja (BKJIyYyBajKH
IUIMHAPUYHE CerMEHTH) CO BHarTpelleH aujamerap o 100 mm u 300
mm; u

6. Maca noronema ox 20 kg.
CODTBEP

Hema

TEXHOJIOT WA

,» TexHOomornja“ BO COMIACHOCT CO TEXHOJOWIKUTE KOHTPOIH 3a ,,pas3Boj”,
,,IPOU3BOACTBO" MK ,yrnorpeda” Ha onpema, MmarepHjai WiIH ,,copTBep
HaBeneH BO 2.A. no 2.1,

OIIPEMA U COCTABHU JIEJIOBU 3A CEITAPALIMJIA HA M30TOIIM HA
YPAHUYM (Paznuuna ont ipeameTure Bo KOHTPOTHHOT CriHcoK)

OINPEMA, CKJIOITOBU M1 COCTABHU JIEJIOBI1

U3meHyBauy Wik reHEPaToOpy Ha (PpeKBeHIHja KOM MOXKAT 1a ce ynorpedyBaar

KaKo MOTOpEH TIOTOH Ha BapHjabunHa Wik (PUKCHa (pEeKBeHIja, CO CeKoja o
CIIEIHUTE KAPAKTEPUCTHKH:

3abenemka 1: M3MeHyBaunTe U reHepaTopuTe Ha (peKBEHINja MOCEOHO MPOSKTHPAHU
WM TOATOTBEHH 3a MPOLECOT HAa TracHa LEeHTpudyra ce KOHTPONMpAaT cropexn
INFCIRC/254/Ten 1 (kaKo mITO € U3MEHET).
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3abenernka 2: ,,Codeep™ moceOHO MPOEKTUPaH 3a MOAOOPYBakE UITH OCIO00MyBabe Ha
()YHKLMOHAITHOCTA HA M3MEHYyBa4YMTe WJIM TeHEepaTopuTe Ha (peKkBeHLMja 3a Ja TH

HCIIOJHHU KapaKTePUCTHKUTE NMOAOITY, € ondareH Bo 3.1°.2. u 3.I'3.

a. Ilosekedasen uzines koj nasa cuna ox 40 VA unu nosexe;

6. dyHkumonupa Ha ¢pexseHyja on 600 Hz nmm noseke; u

B. Konrpona Ha ppexBeHiumja mogodpa (momana) ox 0.2 %.

3abenemku: 1. Touka 3.A.1. omdaka camo m3MeHyBadn Ha (peKBEHLH]ja

HaMeHeTH 3a rmoceOHa WHAYCTPHCKAa MAIlWHEpHja W/WJIM MOTPOIIyBayvkKa
CTOKa (MaLHI/IHCKI/I aJIaTKHU, BO3UJIaA I/ITH) aKO0 U3MCHYBAYHUTE Ha
(pexBeHja MOXKAT Aa T'U UCIOJHAT KApaKTEPUCTUKHUTE IIOrOpe Kora ce
oTcTpaHeTH U nouieskar Ha Ormurrara 3abeserka 3.

2. 3apanu KOHTpONa Ha U3BO30T, Brnamara ke omnyun namu oapeneH

HM3MeHyBad Ha (JpeKBEeHILIMja ' HCIONHYBA KapaKTEPUCTUKUTE TIOTOpe HIH
He, 36MajKH T'U IPENBU] XapABEPCKUTE U COPTBEPCKUTE MPSHUKH.

Texmuuru nanovenu: 1. Havenyeauume na gppexeenyuja 6o mouka 3.A.1. ucmo mara ce

RO3HAMU U KAKO KOREEPMOPHU Wit UHBEPHIOPU.

2. Kapaxmepucnurxume nasedenu 6o mouka 3.A.1. moocam oa ce
UCHONHAM €O O0pedeHa OHpeMa HA NA3aponl, KAKO HA Hpumep:
2CHEPAMOpY,  eeKMPOHCKA  ONpeMa 30 UCHUMYBAFse, U380PU  HA
HOMBMEHUYHA  CIIPYJa, MOMOpHU RO2OHU CO  eapujabuina  Gp3una,
noeonu co  eapujadbunna  Opsuna  (IIBB), noconu co  eapujabuiHa
@pexseryuja (IIBD), nocoonu co npuaneoonusa ghpexeenyuja (LI11D)
wi noeonu co npunaeoonuea opauna (I1115).

3.A.2. Jlacepu, nacepcku 3aCHIyBa4YU U OCLIMJIATOPH, KaKO IITO CJEyBa:

a.

Jlacepu co GakapHa mapea KOM I'M IMaaT U IBETE CIETHHN KapaKTePUCTUKH:
1. Paborar Ha GpaHoBu nomkuH# romery 500 u 600 nm; u

2. IlpocedHa n3ne3Ha cujla €HaKBa Ha Wi norosnema ox 30 W,

. ApProH JOHCKH Jlacepy KOU T UMaaT U ABETE CICIHU KapaKTEPUCTUKH:

1. Paborar Ha GpaHoBu nomkuHu iomery 400 u 515 nm; u

2. Ilpoceuna uzne3na cuna noronema og 40 W;

. Heopumuymcku momupanu (OCBEH CTAaKJIO) Jlacepu CO HM3Jie3Ha OpaHoBa

noypkuHa momery 1 000 u 1 100 nm kou uMaaT kKoja OWMJIO O CIIETHUBE
KapaKTEPUCTUKH:

1. uMMyJCcHA eKCIUTAaIM]a U pekyion Q Co BpeMeTpaerke Ha UMITYJIC
€THAKBO Ha WJIM ITOTr0JIeMO Of 1 ns, 1 uMaaT kou OUIIO Off CIIeTHUBE
KapaKTePHCTUKH:

a. EnuHCTBEH TpaHCBep3ajeH H3JIe3eH MOJ CO IpOCedHa M3Jie3Ha
MOKHOCT mioronieMa ox 40 W; unu

0. TloBekekpaTeH TpaHCBep3aJeH H3JIE3€H MOI CO MPOCEYHA M3JIe3HA
MOKHOCT morojieMa oxa 50 W; umu
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2. BrkiayuyBajku ABOJHO 3rojieMyBarbe Ha (DpeKBeHIMjaTa Ha H3JIe3Ha
OpaHoBa noyokuHa momery 500 u 550 nm co mpocedHa H3ye3HA
MOKHOCT moroyiemMa ox 40 W,

r. [IpunaroanuBu UMIYJICHA OCLIMJIATOPH CO Jiacepu BO 00ja €O eneH Mof,
KOH T'l UMaaT CUTE CJISIHH KapaKTEePUCTHKH:

1. Paborar Ha OpaHOBu qoDKHHM OMery 300 u 800 nm;
2. Ilpoceuna uznesHa cuia noronema ox 1 W;

3. Cramnka Ha moBTOpYyBate noronema ox 1 kHz; u

4. IMupovuna Ha ummyJsc nomaia ox 100 ns;

4. Ipunaropnusyu UMIyJICHH 3aCHIyBa4d H OCLIJIATOPH HA Jlacepu BO 00ja,
CO elleH MOJ, KOU I'l HMaaT CUTe CJIeJHHU KapaKTePUCTHKH:

1. Paborar Ha OpaHoBu poswkuHu nomery 300 u 800 nm;
2. TIpoceuna m3ne3na cuia noronema ox 30 W;

3. Cranka Ha noBropyBame noronema ox 1 kHz; u

4. IMupounna Ha ummnyc nomana ox 100 ns;

3abenemka: Touka 3.A.2.1 He ce OfHECYBa HAa OCLULIATOPH CO €IOUHEHEH
MOZ.

B. AJIeKCaHOPUTHH JIacePU KOU ' UMAaT CUTE CJIEIHH KapaKTEePUCTUKHU:
1. Paborar Ha OpanoBu nomkuHU nomery 720 u 800 nm;
2. Tlojac ox 0.005 nm niy NOMaJky;
3. Cramnka Ha moBTOpYBame norojema ox 125 Hz; n
4. Ilpoceuna usnesHa cuna noroaema og 30 W;

B. I/IMHyJICHI/I jarnepo,u-,unoxcm[HH Jlac€pu KOHM T'M HWMaaT CUTE CJICAHU
KapaKTEPUCTUKU.

1. Paborar Ha 6paHoBH HomkuHU oMery 9 000 u 11 000 nm;
2. Cramnxka Ha NOBTOpYyBame noroneMa ox 250 Hz;

3. Ilpoceudna usne3Ha cuna noronemMa og S00 W; u

4. IMlupouyuna Ha umiyJic nomaina ox 200 ns;

3abenemka: Touka 3.A.2.e. He ru ondaxa ungycrpuckure CO, macepu co
BHUCOKa MOKHOCT (o6myno 1 mo 5 kW) kou ce ymotpeOyBaaT 3a cedere W
3aBapyBame, OUIEjKH BTOPUTE CE WM CO MOCTOjaH OpaH WM Ce MMIYJICHH CO
LIMPOYMHA Ha UMIyJIc norojema ox 200 ns.

x. Umnyncan excrajmep-nacepu (XeF, XeCl, KrF) xon ru umaar cure on
CJIeHUTE KapaKTE€PUCTUKHU:

1. Paborat Ha Gpanosu noykuHA noMery 240 u 360 nm;
2. Cranka Ha noBTopyBame norosiema o 250 Hz; n

3. Ilpoceuna uznesHa cuna norojema ox S00 W;
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3. ITapaBomopomHHM ypenu 3a IpeMecTyBame Ha PamaH NpPOEKTHPaHU 3a
pabora mpu wm3nesHa OpaHoBa MOKMHA Oon 16 um W co cramka Ha
MOBTOpYBame norosuema ox 250 Hz.

s. IMmysncHu jaryiepoi-MOHOKCHIHM JiaCep KOWM TI'M HMMaaT CUT€ CJIEIHH

KapaKTePUCTHKU:

1. Paborar Ha 6paHoBH nomkuHu momery 5 000 u 6 000 nm;
2. Cramnka Ha moBTOpYyBame norosema ox 250 Hz;

3. Tlpoceuna n3nesHa cuna noronema ox 200 W; u

4.

ITMupounna na ummysc nomana og 200 ns.

3abenemxa: Touxa 3.A.2.s. He ru omdaka ungycrpuckure CO macepu co
BHUCOKa MOKHOCT (00uuHo 1 1o 5 kW) kou ce ymorpeOyBaaT 3a cedewe W
3aBapyBambe, OUejKu BTOPUTE CE WM CO TIOCTOjaH OpaH MM C€ UMIIYJICHHU CO
LIMPOYMHA HA uMIyJic norojema ox 200 ns.

3.A.3. BeHTumm KOM 'l IMaaT CUTE CIIEIHH KAPAKTEPHCTUKH:

HomuHanHa rojleMrHa o 5 mm WId IOBEKE,
Kowu umaar 3aneuarenu nysana; u

IenocHo ce HampaBeHH OX WM ce OOJOXKEHU CO ANyMHHUYM, JIETYpa Ha
TyMUHHUYM, HUKEJ WIIM JIETypa Ha HUKEJ KOU conpkar rnoseke ox 60 %
HUKEJ IO TEXHHA.

Texnuura HANOMEHA: 3 6eHMUNY CO PARTUYEH GTe3eH U UNe3eH OUJAMEMAp, NAPAMENapon

CO HOMUHQUIHA 20NeMUHA 60 MOuKa 3.A.3.a ce 0OHecysa na Hajmanuom oujaviemap.

3.A.4. CynepnpOBOUTMBH CONICHOWIHN €JEKTPOMArHETH KOW TW MMaaT CUTE CIIETHH
KapaKTePUCTUKH:

3aberenika:

MoskaT ma co3gaaatr MarHeTHU MoJiukba noroyemu on 2 T,
CoonHOC Ha MOJDKHHATA HACIPeMa BHATPEIIHHOT AWjaMeTap MorojeM O
2

BHatpeien aujamerap noronem ox 300 mm; u

VYaudopMupaHocT Ha MarHetHoto mone momobpa onm 1 % Hapg
nentpanauTe 50 % of BHATPEIIHHOT BOJIyMEH.

Touka 3.A.4. He ce omHeCyBa Ha MarHeTH MOCeOHO MPOSKTHPAHH 34 U

EKCIIOPTUPAHU KAKO Oell 00 CHUCTEMHTE 3a CO3[aBarbe CIMKa O MEIUIMHCKATa
HyKJIeapHa MarHetHa pesoHanua (HMP).

3abernernka:

Kaxo oen o0, me cexoram 3Haum (PU3UUKU Nl BO MCTATa IpaTKa.

IMoceOHUTE MPATKH O PA3IHYHI H3BOPH CE JO3BOJIEHH, JOKOJIKY CPOIHHUTE HOKYMEHTH 32
M3BO3 JaCHO ja HABEyBAAT BPCKATa KAKO 0el 0.

3.A5. VYpenu co BHCOKOEHEPreTCKa €IHOHACOYHA CTpyja KOH T'M MMaaT U JBETe
CJIETHN KapaKTEePUCTUKH:

a.

CrocoOHHM MOCTOjaHO Ia POU3BENYBAAT, BO TEKOT Ha Mepuox of 8 Jaca,
100 V unu noeeke co u3Jie3na crpyja og 500 A wiu noseke; u

CrabuiHoCT Ha cTpyjaTa win HarmoHoT noxobpa ox 0.1 % Bo TekoT Ha
nepuon ox 8 yaca.
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3.A.6. BHCOKOHAIIOHCKH ypeau Ha €THOHACOYHA CTPYja KOU T MMaaT U JBETe CIeIHU
KapaKTePUCTHKH:

a. CnocoGHHM MOCTOjaHO Aa MPOU3BELYBAaaT, BO TEKOT Ha Iepron of 8 daca,
20 kV unmu noseke co u3je3Ha cTpyja ox 1 A unu moseke; u

6. CrabuiHoCT Ha cTpyjaTta Wi Bojdraxkara nogaodpa og 0.1 % Bo TeKOT Ha
nepuon ox 8 yaca.

[SY]

A7, Cure BUIOBM Ha MNPETBOPAYM HAa IPUTHCOK CO KOM MOXE Jla Ce MepH
aICONYTHUOT MPUTHUCOK U CO CEKOj OJf CIIEHHUBE KAPAKTEPUCTHKU:

a. Enementn YYBCTBUTCJIHU Ha IPOMEHU BO TPUTHCOKOT HANPaBCHU OX
AIYMUHUAYM, AJyMHHHYMCKH JIECYPH, aJyMHHHYM OKCHZ ([JIMHA WK
cadup), HUKEN WK JIerypa Ha HUKEN CO TEXUHA HA HUKEN TOrojeMa Off
60% win UeaocHO (UIyOpHpaHH MOJMMEPH HAa jarieBOLOPOX, MM
3AIUTUTEHHU CO HUB;

6. TIlnomOu, DOKOAKY I'M MMa, MOTPeOHM 3a 3ameyaTryBarme Ha eJIEMEHTUTE
YyBCTBUTENHN HA MPOMEHNTE HA MPUTHCOKOT M BO AUPEKTEH KOHTAKT CO
NpoHeCHUOT MEAWYM, HaIpPaBeHU OA AJIYMHUHHUYM, QAITYMHUHUYMCKU
Jerypu, alayMUHHYM OKcun (IiuMHa und cadup), HUKeN WM Jerypa Ha
HHKEJ CO TeKHMHA Ha HUKEN morojeMa of 60% win 1elocHo GryopHpaHu
MOJIMMEPH Ha JarJeBOIOPON, HITH 3aLITUTEHH CO HUB,

B. Kowu nmaar koja 6o on ciegHuTe KapaKTePUCTHKU:

1. Mepen omcer Ha nomajky ox 13 kPa u ,,rounoct™ noxobpa ox £ 1%
O]l LISJTHOT MEPEH OIICeT, HIIH

2. MepeHn oncer oa 13 kPa unu moronem u ,,;TouHOCT™ TiomoOpa ox £ 130
Pa pu mepeme Ha 13 kPa.

Texnuuru Hanovernu: 1. Bo mouka 3.A.7. npemeopauiime Ha NPURICOK ce ypeou Kou U
KOHGEPHIUPAAIM MEPEFLAA HA 6O30YXOM 60 CUSHAU.

2. Bo mouxa 3.A.7. ,,mounocm“ ongara wemineaprocm, xucmepesa u
NOBMOPIUBOCHT HA AMOUEHIICUTHA MEMPEPAYPA.

3.A.8. BakyyMcKu myMIu KOM TH UMAaaT CUTE CIE€AHU KapaKTEPUCTHKH:
a. Bresna ronemnHa Ha rpjoTO €AHaKBA MK roronema ox 380 mm;
3
6. bp3uHa Ha HCIyMITyBabe €IHAKBA WK HOroieMa on 15 m’/s; u

B. Cnoco0HH 3a MPOM3BOJCTBO HA KOHEUEeH BaKkyyM moxodap ox 13.3 mPa.

Texruyxu nanovenu: 1. bpsunama na ucnymnysarse ce ymepoysa Ha MOYKANA HA MEPErse €O
asonieH 2ac umi 6030yX.

2. Koneunuom eaxyym ce ymepoyea mna uznesom HA NYMHAMA CoO
3AMEOPeH U313 HaA NyMIAmd.

3.A.9 CnupanHu KOMIPECOpPH CO AyBajla U CIIUPAIHU BAaKYyMCKH IyMITH CO yBajia
KOH T IMaaT CUTE CICAHH KapaKTepUCTHKH:

a. Cooco0HM 3a MNOCTHIHYBamb€ Ha BJIE3HHOT BOJIYMEHCKH IPOTOK of 50
3 ,
m°/4ac WK MOBEKE;

6. Cnoco0HHM 3a MOCTUTHYBame HA COOAHOCOT HAa MPUTHUCOKOT o 2:1 mmm
MOBEKe; U
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Cure MOBPIIHHK KOHM JoaraaT BO JOMHMP CO MPOLECHHOT rac na ce
n3pabOTeHU OA1 KOj OHJIO Of1 CIIEHUTE MaTEPH]jaiu:

1.
2.

(O8]

5.
6.

ANYMUHHYM WU JIETypa Ha aTyMHHUYM;
ANYMUHHYM OKCHUL;

He’procysauxu uenmk;

Huxen nnn nerypa Ha HuKeT,

Docthopra OpoH3a; 1K

@yopononIMepH.

Texmuru nanoveny: 1. Bo cnupanen koMnpecop umt 6aKyyMCKa NyMia, WIMHCKU Hebo6U 60

35
3b.1.

3b.2.

3abenernka;

O0NMUK HA NOTYMECEUUHA He MOXMCAm Oa ce NOMpOHam 00 o0aacma
nomery edeH umu nosexe NAPOGU MeryceOHO UCHpPEeniemeHy CHUPAIHU
JIONOIKY Wi CRUPAUTH, 00 KOU e0HA € ROOBUIICHCY, A OPYeanial CHIGMIUYHC.
Crupanama xoja e ROOBUNHCHA KPYHCU OKOIY (IUKCUDAHAIMC CHUPAIA U HE
ce epnmi OKoIy camama cede. Kako umo noosusCHAmA crupaia Kpyicu
OKOy CHIGIIMUYHAMA CRUPAIG, 2aCHUME JeD06U Ce HAMALYSaAam 60
2ONeMUHA (M.e. ce KOMPPECUPAHTL) KAKO UIMO Ce OBUNCAN KOH UZNE3HUOM
OMBOP HA MAUUHAMA.

Bo crupanen xommpecop co 0yeana uni 6aKyyMcKa HymMna, HpOYecHUuom
2ac e YeliocHO U30HUPAH 00 HOOMCUKAHUME Oe06l HA HyMIAMA U 00

HaoeopeutHama amvocgepa co memeini dyeana. Foew kpaj Ha dyeanama
ce NpUKauYBa HA NOOGUNCHAMA CHUPAIQ, & OPY2UOM HA CIIQNTIMHONIO

KyKuuime 00 mymnana.

Dnyopononumepume ongharaam, 6e3 Oa ce OGPAHUYYBAM HA HUB, €0eH
00 ClIEOHUBe MAMEPUICUI:

Ionmurerpadayopoeruner (IITOE),
6. ®nyopunupas ermies nponuneH (PEIT),
B. Ilepdnyopoankokcu (ITDA),
r. TMomuxnopotpudnyopoerunet (IIIITDE); u

1. Bununupen ¢ayopua-xekcadayoponponuieH KOnoiaumep.

OINPEMA 3A TECTUPAIBE 1 TTPOM3BOJACTBO

EnekTponuTcku Kejquu 3a MPOM3BOACTBO Ha (BIIyOp CO H3JIE3€H KalaluTeT
norosiem oz 250 g gyop Ha yac.

Ormnpema 3a MPOM3BOACTBO MITH CKIIONMYBAKE Ha POTOPH, ONPeMa 3a UCIIPABYBALE
Ha POTOPH, LIKPHIILH U KaJamy 33 (OpMIpame JyBalia, KaKo LITO CISAYBa.

a. Ompema 3a CKJIONyBambe Ha POTOPHU 32 CKIIOMYBAE HA IEJIOBU Ha LIEBKUTE,
Iperpajy U KPajHU Karaly Ha POTOPOT Ha racHaTa LeHTpudyra;

Touka 3.5.2.a. BKiyuyBa NpeLU3HH MIKPUIILHY, YPEAU 3a MPUTETHYBABE

1 MalllMHU 3a CMaJlyBambe.

6. Omnpema 3a uCNpaByBawme Ha POTOPH 33 MOPAMHYBA€ HA JCJIOBHTE Ha
POTOPCKHTE LIEBKH HA FacHATa LEHTPU(YTa CO 3aeIHIYIKATA OCKa,
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Texuuura nanomena: Bo mouka 3.5.20. maxeama onpema o0uno ce cocmou 00 npeyusti

MepH COHOU KOU ce NOBP3AHI CO KOMIJYmep KOj HOCIe006aimeNnHo 20 KOHMPOMUpPa 0ejcmeono
HQ, HO HPUMED, NHEEMAMCKUME KIUNOGY KOU Ce KOPUCIMAIM 30 NOPAMHY6aIbe Hel 0elI0une co
POMOpCKY YeeK.

B. Ilkpumm u kamanu 3a popmMupare Ha AyBaja 3a NPOU3BOACTBO Ha
JyBajia CO €AHOKPATHA KOHBOJNYLIHja.

Texnuuxa Hanomena: Jlysanama naeeoent 6o mouka 3.5.2.6. ja umaam cexoja 00 crieoHume

KAPAKMEPUCHTUKI

1.

2
3.
4

Brampeuien oujavemap nomery 75 u 400 nim;

Jomcuna eonaxea wnit nozonema na 380 mm;

FEonoxpamma konsynymusna onabouuna noeonema 00 2 mm, u

Uspabomenu 00 ne2ypu na amymuHuyMm €O 201eMa YEPCHMIHA, JEUPaH YenuK Uum
» GIAKHECHIN Wik (PUICMEHITHY MAMeEpUjautt * CO 207eMaA YEPCATIHG.

3.53. Lentpudyramau MamuHU 3a PaMHOTEXA BO IOBEKE PaMHUHHM, (HUKCHH WU
IIPEHOCIMBY, XOPU3OHTAJIHY WIH BEPTUKAIHU, KAKO LITO CIENyBa:

a. HenrpudyrajiHi MaIIHA 32 PAMHOTEXA NPOEKTUPAHU 3a OanaHcupame Ha
(bexcuOUIHN POTOPU KOM MMAaT HOJDKUHA o 600 mm WM HOBeKe U KOU
T'H UMaaT CUTE CJETHH KapaKTEPUCTHKH:

1.
2.
3.

OCLMITHPAYKK WK THjaMeTap Ha JIEKHINTE TIorojieM ox 75 mm,
Hocusocr on 0.9 no 23 kg; u

CriocobHu 3a OanaHcupame Ha Op3uHAa Ha BpTewme morojiema o S000
BPTEXKHU BO MUHYTa,

6. LentpudyraiHu MallvHY 32 pAMHOTEXa MIPOEKTHPaHU 3a OalaHCUpambe Ha
COCTaBHH IEJIOBH HA INYIUTMB LIJIMHIAPHYEH POTOP W KOM M MMaaT CHUTe
CIIETTHU KapaKTePUCTHKH:

1.
2.

4.

JlijameTap Ha JIeXKHIITE MOroJieM o 75 mm;
Hocusocr on 0.9 no 23 kg;

CrocobHocT 3a OanaHcuparme O OCTAHATA HEYPAMHOTEKEHOCT eIHAKBA
wn noMana ox 0.010 kg x mm/kg Ha moenvHeYHa paMHUHA;, U

Pabora Ha peMEHCKH TIOrOH.

354 MamumHu 32 HAMOTYBambe Ha PUIAMEHT M CPOJHA OMpeMa, KaKo IITO CIenyBa;

a. MammHN 32 HaMOTyBamkbe Ha (UIAMEHT KOM T'M HMAaaT CHTE CIEeIHH
KapaKTEPUCTUKH:

1.

HusHOTO nBMKEHmE 32 TIOCTaByBame, 3aMOTyBakbe€ W HAMOTYBamE
BJIAKHA € KOOPJMHUPAHO U IIPOrPaMUPAHO BO JIBE MJIM NOBEKE OCKH;

TToceGHO MpoeKkTHpaH! 33 MPOM3BOACTBO HA KOMIIO3UTHH CTPYKTYPH WIIH
JIaMUHATH Of ,,BJIAKHECTH MK (PUIIAMEHTHU MaTepUjaiu’; 1

Cnoco0Hu 32 HaMOTyBam€ Ha LIIMHAPUYHHE LIEBKH CO BHATPELIECH
nujamerap nomery 75 u 650 mm u gomkunu of 300 mm WM IOBeEKe;

6. KoopouHupame U MpOrpaMCcKi KOHTPOJIM 33 MAIUKMHH 33 HAMOTYBakbe Ha
¢unament Hasenenu Bo 3.5.4.a.;
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B. [IpeusHu IKPHIILK 32 HAMOTYBab€ Ha (HIaMeHT HaBeaeHu Bo 3.5.4.a ;

3.b.5. EnexkrpomarHeTHu cenapaTopu Ha U30TOMH MPOSKTUPAHU 3a WM ONPEMEHU CO,
€IMHEYHH WJIH MOBEKEKPAaTHU H3BOPU HA jOHH CIIOCOOHH 3a 1a JAajar BKyITHA
€Hepruja Ha JOHCKUOT cHon of 50 mA unu norojema.

3abeneniku: 1. Touka 3.5.5. ongaka cenaparopu crocoOHH 3a 300raTyBamke Ha
CTaOWIHY U30TOIH, KAKO M OHUE 33 YPAHUYM.

3abenemka: Cenapartop crocobeH 3a cemnapariyja Ha H30TOITH Ha OJIOBO CO Pa3JIMKa Of
eIHa eAMHHLIA Ha Maca BO cebe MMa CIOCOOHOCT 3a 300raTyBame Ha H30TONU Ha
YPaHUYM CO pas3yiKa O TPH €AUHULM Ha Maca.

2. Touka 3.B.5. ondaka cemapaTopy CoO U3BOPU HA JOHU U KOJIEKTOPH U [BATE
BO MarHeTHOTO TOJIe ¥ OHKUE KOH(MUIypaliy BO KOU THE CE HaoraaT HaIBop
o1 [OJIETO.

Texnuura Hanomena: Founever u360p na jorit 00 50 mA ne moowce oa npoussede nosere 00 3
g u3060en gucoko-3002amen ypanuym (XEY) 2o0umno oo npupooni pednocnu.

3.5.6. CmextpomeTpu Ha Maca KOM MOXAT Jia Mepar joH! off 320 aTOMCKH eMHUIY Ha
Maca WJIM TOBeKe W KOM MMaar pe3ojyluja morojiema on 2 nena Bo 230, kako
LITO CJIEAyBa, X U3BOPU HA jOHH O HUB!

3abenemka:  CriekTpoMerpu Ha Maca MOCEOHO MPOEKTHPAHW WM MOATOTBEHH 32
IOUpEKTHA AaHaNM3a HAa TPHMEPOLM HA YPaHUYM Ce KOHTPOWIPAaT — CrIopen
INFCIRC/254/Hen 1 (xako 1wTo CieayBa).

CrnexTpoMeTpu Ha Maca CO HHAYKTHBHO Bp3ana miasma (ULIT/MC);
6. CnekTpoMeTpH Ha Maca co cBerseuko npasHewe (I JIMC);
B. CnektpomMerpu Ha Maca co Tepmuuka jonusaumja (TUMC),

r. Cnekrpomerpu Ha maca co OomOapauparme CO €JIeKTPOHH, KOU T'M UMaaT ABETe
CIIEZIHU KapaKTEPUCTHKH:

1. Cucrem 3a Bje3 Ha MOJIEKYJapeH 3pak CO KOj Ce BMETHYBAaT MapasielHH
3palyl Ha MOJIEKYJHTEe Ha aHAJIHMT BO PETHOHOT HAa HM3BOPOT HA JOHU Kane
MOJIEKYJIUTE C€ JOHH3UPAAT CO eJIEKTPOHCKHU CHOIL, U

2. EnHa wny moBeke JaIHU CTAMMLM KOM MOXAT Jia Ce M3JIafaT 0 TeMIepaTypa
on 193 K (-80 °C) unu nomanky co LieJl 1a Ce YJIOBAT MOJIEKYJIUTE Ha aHAJIUT
KOU HE Ce JOHU3UPAHH CO eJIEKTPOHCKUOT CHOIL,

n. CrhexkTpoMeTpHu Ha Maca ONpPEeMEHH CO M3BOpP 32 MHKPO(IyOpHHALHUja HAa jOHU
MPOEKTHPAHHU 32 aKTHHHIY HJIN aKTHHUAHU HJIyOpHAH.

Texuuuxu nanovenu: 1. Toura 3.5.6.c onmuyea cnekmpomempu HA MAaca KOU OOUYHO ce
xopucniam 3a usomoncka anamusa Ha UF6 eacnu npumepoyul.

2. Crnexmpomempu Ha Maca 30 00MOapOUparse o enekmpon 60 MOYKA
3.b.6.2 ucmo maka ce NOBHAMU KAKO CHEKIMPOMEMPU HA MACd CO
€IEKIMPOHCKO GIIarie Wi CHEKIMPOMEMPU HO MACA 30 €IEKIMPOHCKA
JOHU3aMUjAL.

3. Bo mouxka 3.b.6.22, ,nao0na cmammya“ e ypeo Koj yi06yea 2acHu
MONEKYIU €O HUBHO KOHOEH3UPArse UM 3AMP3HY6arse HA JIAOHU
nosputiny. 3 yemume HA 060] GHEC, 20CHA XeMlU-KPUOLEHCKA
BAKYYMCKA FyMHCL CO 3AMBOPEHA JAMKA He € JIGOHA CIaIiycl.
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3B.
Hema.
3T
3T.1.

32

3r3

31
301

4A
4A1.

4A2

4A3.

MATEPUJAJIA

CODTBEP

,,CodTBep” moceOHO mpoekTHpaH 3a ,,ynorpeba Ha ompemara HaBeleHa BO
touku 3.A.1,, 1. B.3. umu 3.5.4.

»Codreep mwm mudpu/kaydesn 3a mudpupame NoceOHO NMPOEKTUPAHU 3a
nonoOpyBame Wi 0cnodoayBame Ha (DYHKLHOHAJIHUTE KAPAKTEPHCTHKH Ha
ompemara koja He e ondarena of Todka 3.A.1. 32 1a T MCTIONHA T HAAMHHE
KapaKTEePUCTUKNUTE HABEIEHN BO ToUKa 3.A. 1.

,,CodTeep” moceOHO MpoeKTHpaH 3a MoAoOpyBame HIIH OCI000myBame Ha
(yHKIIMOHAIHNATE KapaKkTePHCTHKY Ha OIpeMaTa ondareHa Bo To4ka 3.A.1.

TEXHOJIOTHA

,» TeXHONIOrnja“ BO COINACHOCT O TEXHOJOWIKUTE KOHTPONH 3a ,,pa3Boj”,
,TIPOM3BOACTBO miH ,yrmorpeda”“ Ha ompema, Marepujal Wi ,,copTBep”
HasezeH Bo 3.A. no 3.T.

OINPEMA TIOBP3AHA CO TIOCTPOJKM 3A TIPOM3BOJICTBO HA TEIIIKA
BOJIA (OcBeH npeametute o KOHTPOIHUOT CITUCOK)

OINPEMA, CKJIOITOBH 1 COCTABHH IEJIOBA

Creryjanusupaly akyBamba KOM MOXAT A ¢€ KOPUCTAT BO OJ[BOj YBAKETO HA
Temkara of oOUYHaTa BOZA, KO TH HMAAT U ABETE CIeIHH KapaKTePHCTUKH!

a. Hzpaborenu on pocdopHa OpoH3eHa KIIONKA KOja XeMUCKH € oOpaboTeHa
3a nofoOpyBame Ha CBOjCTBOTO Ha BJIAXKHOCT, U

6. Ilpokerupanu 3a na ce ynorpeOyBaaT BO BAKyyMCKH A€CTHJIALIUCKH KYJIH.

IMymnu xou ce CriocoOHH fa LUPKYJIMPAAT PacTBOPH OX KOHIEHTPHUPAH WM
paspeneH KaTaau3aTop Ha KaauyM amun Bo TedeH amonujak (KNH,/NH3), xou
ja UMaar cekoja Ofl CJICIHNUTE KapaKTePUCTHKH!

a. He nponymraar Bo3ayx (T.e. XepMeTHYKH 3aTBOPEHH),
6. Kanauurer noronem ox 8.5 m*/h; u
B. Kowu nmaar koja 6o on ciegHUTe KapaKTePUCTHKH:

1. 3a koHueHTpupaHu pacTBopu on kamuyM amua (1% win moseke),
oriepaTuBeH npuTucok of 1.5 1o 60 MPa; mm

2. 3a pacTBOpH Of pa3peieH KajquyM amup (momMaiky on 1%), onepaTtiHBeH
npurucok ox 20 no 60 MPa.

TypOoekcnaHmepy Wwiv CETOBU 07 TYPOOEKCIaHIePU-KOMIIPECOPU KOU ' UMaaT

U ABETE CJICAHU KapaKTCPUCTUKU:

4b.

a. IIpoektupanu 3a GyHKIHOHHpAmE CO H3JIE3HA TEMIIEPATypa OX
35 K (- 238 °C) unu nomanky; u

(@)

TIpoexTupanu 3a mponycTivBa MOK Ha BopopoaeH rac ox 1 000
kg/h unu noseke.

OINPEMA 3A TECTUPAKE U TTPOM3BOACTBO
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4b.1. KomnoHu 3a pa3MeHa Ha BOZia ¥ BOIOPOX CYJIQUI M BHATPEIIHU KOHTAKTOPH, KaKo
IITO CJIEAyBa:

3abeneimka: 3a KOMOHM KOW Ce TOCEOHO TPOEKTHPAHH WM TOJATOTBEHH 32
npou3BozCTBO Ha Tewika sona, Buau INFCIRC/ 254/[Ten 1 (kako IITO € U3MEHET).

a. Konorn 3a pasmeHa Ha Boza W BOAOPOA CynbHI KO T'l MMAaT CHTE CIENHH
KapaKTePUCTUKH:

1. Moxar na GyHKIMOHMPAAT Ha mpuTUCOK off 2 MPa mimu nosexe;,

2. UszpaborteHu of jaryieposieH 4YeqvK H cO Opoj Ha roNeMHHA Ha 3pHO Ha
ayCTeHHUT Of 5 WM moBeke BO cornacHocT co craHmapmor ACTM (wm
€[IHAKOB CTaHIApA); U

3. Co oujamerap ox 1,8 m nnu nosexe;

6. BHaTpeurHu KOHTPAKTOPH 3a KOJOHMUTE 3a pa3MeHa Ha BOAA-BOAOPOA Cyadwuna
HaBeneHu Bo Touka 4.b5.1.a.

Texuuuxa nanovena: Brnampeutriime KOHMPAKMOPU HA KOTOHUME Ce Ce2MEHHIUPAH KOPUMc
Kou umaam egexnueen crionen oujavemap oo 1.8 m un nosexe; ce nmpoexmupaniu 3a
ONIECHYBAFbE HA HPOMUGCMPYJHUOM OONUp U ce U3PAdOmeHl 00 He ProCYSAMKU HemuK CO
cooparcuna Ha jaenepoo 00 0.03 % wm nomana. Tue vooicam Oa 6udam cumacn kopuma,
BEHNMUTHY KOPUIQ, KOPUIC CO MEYPECHI KAmCuji Ut KOPUNIAL CO Mypoo-mMpedica.

45.2. Kononu 3a KpHOreHa qecTuialja Ha BOAOPOA KOU I UMAaatr CUTE CJITHU
KapaKTEePHUCTUKH!

a. Ilpoextupanu 3a QpyHKLHOHHPAkE HA BHATPELIHA TemmepaTypa ox 35 K (-
238 °C) 1 MoMakys,

6. Ilpoextupanu 3a QYHKIHOHHPAkE Ha BHATPEIIHH npuTrconu ox 0.5 no 5
MPa;

B. M3paboTeHu iy ox:
1. He’procyBauku uenuk on cepujara 300 co HHUCKa COOp)KMHA Ha

cyadyp u co Opoj Ha rojieMHUHa Ha 3pPHO Ha ayCTEHHT OJ 5 WJIH MOBEKe
BO comnacHOCT ¢o craaapaoT ACTM (wiu enHakoB CTAaHAAPA), HIIH

2. ExBHBaJeHTHU MaTepHjajy KO ce U KpUOTeHCKH W H2-koMmmaruOuiHu,
u

r. Co BHaTpemHn aujameTpu ox 30 cm WM TIOBEKe U ,,e(eKTUBHU JOIDKUHH
o 4 m uny moBeKe.

Texnuuka Hanomena: Hzpasom ,,eghexnucHa OOmICUHA € GKNMUBHAMA  GUCOYUHA HA
MAMEPUFIOM 30 30NYAMY6arbe 60 3ANeYamend KONIOHA UMY AKNUSHAMA SUCOYUHA HA
GHAMPeUtHINE KOHMAKMOPCKU IOYU 60 HIIOYECHIA KONOHC.

4B.3. [Mosexe ne ce ynompebysa - 00 14 jynu 2013 2oounaj
4B. MATEPUJAJIN

Hema.

4.  CODTBEP

Hema.

4. TEXHOJIOTUJA
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4J1.1. , TexHonoruja“ BO COrJacHOCT cO TEXHOJOIKHUTE KOHTPOJH 3a ,,pasBoj”,
,TIPOU3BOACTBO miH ,yrmorpeda”“ Ha ompema, MarepHjal WiH ,,copTBep”
HaBeneH B0 4. A. o 4.T.

5. OIIPEMA 3A TECTHPAILE U MEPEWBE 3A

EKCIVIO3MB
5A.  OINIPEMA, CKJIOIIOBHM M COCTABHH JEJIOBH

5.A.1. DOTOMYNTHUINMKALNCKY LIEBKH KO T'l IMAaT M ABETE CICIHN KapaKTEPUCTHKIL:

2
a.  dorokaronHa obnact nmorosema ox 20 cm”; u

6. Tpaemwe Ha NOPAaCTOT HA UMITYJICOT Ha aHOJATa NIOMAJKy Of 1ns.
5b.  OIPEMA 3A TECTUPAILE U TIPOM3BOACTBO

5b.1. T'emeparopu Ha Tpenkasu X-3pauyl WIH HMITYJICHH aKLEJIePaTOPH Ha ENEKTPOHU
KOH MMaaT Koja OMIIO Of CIeAHHOT 30Up O KapaKTEePHCTHKH:

a. 1.
2.
6. 1
2.
3abenenika:

Hajrosiema eHepruja Ha eneKTpOHMTE OX akueneparopor ox 500 keV
WJTH TIoTOJIeMa, HO moMania og 25 MeV; u

Co tdakrop Ha kBanureT (K) ox 0.25 munu noBeke; Wiu

Hajronema eHepruja Ha eJEKTPOHUTE Of akuenaepatopot ox 25 MeV
WM TIOroJieMa; u

Hajronema cuia noronema ox 50 MW,

Touxka 5.5.1. He ce onHecyBa Ha akKLEJIEpaTOpd KOM C€ COCTaBHHU

IEJIOBU Ha YpemuTe MPOSKTUPAHU 32 LEJUTE PA3JHMYHU Off CJIEKTPOHCKH CHOI HIIH
3paueme of X-3paiy (MHKPOCKONHMja Ha €JIEeKTPOHM, Ha IpHMeEp), HUTYy Ha OHUE
IIPOEKTUPAHHU 32 MEAULIMHCKY LIEJIH.

Texuuuru nanovenu: 1. Daxmopom na keéammem K ce oegnmpa xaxo: K = 1.7 x 10°

V2'65Q. V' e wuajeonemama emepeuja HQ enexmpoHu 60 MUTUOHU
€NeKIMPOHCKY 80TMU. AKO Mpaersemo HA UMMYICOM HA CHONON! HA
axyenepamopom e nomaio 00 wit eonaxkeo na 1 us, moeaut Q e
BKYNHOMO 300P30HO HOMHEFbe 60 KVIOHU. AKO mpaeremo Ha
UMRYICOM HO CHONOM HA AKYenepamopom e noeonemo o0 1 us,
moeaut Q e MaKcumanHono 3a0p3ano noimerse 6o 1 us. Q e eonakeo
Ha uHmezpan 00 I 60 OOHOC HA I, 6p3 HOMAIKY 00 1 us wm
epevemparsemo na wvmyncom na cuonom (Q = lidt ), npu wmo i e
CHIPYJaA HA CHONOM 60 AMNEPI U | € 6DeMENIO 80 CEeKYHOU.

Hajeonema cuna = (najeonem nomemyujan 60 6onmu) X (Hajeonemama
CIPYJa HA CHONON 60 AMNEPT).

Bo mawuny 3acnosany na wiynmmi €O 300p3aHu  MUKPOGPAHOSI,
BpPeMEMPAEFsemO HA UMHYICOM HA CHONOM € nomano 00 1 us
Mpaersemo Ha NAKEmom Ha 3pcayume 60 CHON KOU HPOU3Ne2yeaan oo
e0en UMNYIIC HA MUKPOOPAHOS MOOYICIOP.

Bo mauamu 3acrosanu Ha wynminu o 3a6p3aHu  MUKPOOPAHOSH,
Hajeonemama  cmpyja  HA  CHONOM €  HpOceyHamd cmpyja 60
GpeMempaersemo HA NAKENON HA 3paLfume 60 CHOM.

PA3BOJ] HA HYKJIEAPEH
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5B.2. Cucremn cO TOMOBM CO TroileMa OpsiHa (Ha TOPUBO, Trac, HABOH,
€JIEKTPOMArHETCKUA U €JIEKTPOTEPMUYKH BHIOBU U JPYTH HAIPEIHU CHUCTEMU)
KOH ce CIIOCOOHY 3a 3a0p3yBarse Ha mpoekTuy 1o 1.5 km/s wiu nosexke.

3abenemka: OBaa TOUKA HE CE OJHECYBA HA TOIOBU NOCEOHO MPOSKTUPAHU 32
CHCTEMH 3a OpY>Kj€ cO roiema Op3uHa.

5b.3. Kamepu co rosema Op3uHa U ypenu 3a CO3IaBambe CIIMKA U COCTABHH JEJIOBH 33
HUB, KaKo IITO CleqlyBa;

3abenemmka: ,,CodrBep” moceOHO MPOEKTHpaH 3a MOXOOPYBabE MM OCI000AYBae
Ha (YHKLMOHAIHOCTA Ha KAMEPUTE HIIM YPEIHTE 33 CO3ABAbE CIIMKA 32 1a TH HCIIOIHU
KapaKkTePUCTUKUTE Mooy, € ondaren o S.I.1. u 5I'.2.

a. Kawmepu xou maBaar mpyracra civka U OCeOHO IPOSKTUPAHU COCTABHU JETIOBH
3a HUB, KaKO IITO CJIENyBa:

1. Kamepn xou maBaar mpyracta cimka co Op3uHa Ha 3ammc moronema ox 0.5
mm/ps;

2. EnexTpoHCKH KaMepH KOM HABaaT IPyracra CiuKa CrocoOHH 3a 50 ns mwm
THIOMaJ1a BpEMEHCKa Pe30JIyLinja;

3. Ilpyractu nesku 3a kamepu HaBefieHH BO 5.5.3.a.2.;

4. Tlpuknydouu mOCeOHO MPOEKTHpaHW 3a yrotpeda CO Kamepu KOHM JiaBaar
Ipyracra Cja¥Ka KOM MMAaT MOXYJIADHU CTPYKTYPH KU KOM I'd OBO3MOXKYBaaT
(byHxunoHanHUTe crietmdukanyn Bo 5.6.3.a.1 wm 5b.3.a2,;

5. CHHXpOHHSaLU/ICKH CJIEKTPOHCKU €OAUHULK, POTOPCKH CKJIOIIOBU KOU C€
cocTtojat oA TypOWHHM, Orjieqaia U jarepu noceOHO MPOSKTUPAHH 3a KaMepH
HaBeneHu Bo 5.b.3.a.1.

6. Kawmepn ko co3maBaar cimka U mocebHO MPOEKTHPAHH COCTABHU JICJIOBH 3a HUB,
KaKo IITO ClefyBa:

1. Kamepn xom cos3maBaaT CIFIKa CO CTalKH HA CHUMame roroiemu ox 225 000
CJIMKU BO CEKYH/A,

2. Kamepu xou cosmaBaar cimka crocoOHH 3a 50 ns wmnp moMajo BpeMe Ha
€KCTIO3ULIH|a,;

3. LleBku 3a co3naBambe Ha CIMKA U yPEOM 3a CO3IaBaIb€ Ha CJIMKA BO LBPCTA
cocroj0a Kou uUMaar rojieMa Op3uHa Ha 3aTBOPAdYoT of S50 NS MM MOMAJIKY,
noceOHO MPOEKTHPAHY 32 kKamepH HaseneHn B0 5.6.3.6.1 umu n.53.6.2,;

4. Tlpuxiy4oun noceGHO MPOEKTHPAHH 3a yrnoTpeda co KamepH KOM CO3[aBaaT
ClIMKa KOM HMaaT MONYJNAPHH CTPYKTYPH M KOM T'M  OBO3MOXYBAar
¢yukunonanuute crenudukarmu 8o 5.5.3.0.1 wm 55.3.0.2,;

5. CHHXPOHH3ALMCKH €JEeKTPOHCKU €IMHUIM, POTOPCKHU CKJIOTIOBH KOWU Ce
cocrojar of TypOMHHM, Orjiefana U Jiarepu noceOHO MPOEKTUPAHH 33 KaMepu
HaseaeHu B0 5.5.3.6.1 unu 5.5.3.0.2.

B. KaMepI/I WM LOEBKU 3a CO3gaBalb€ CIMKH H noceGHO MPOCKTUPAHU COCTaBHHU
JCJIO0BU 32 HUB, KaKO MITO CI€AyBa:

1. Kamepn mmm LeBKM KOM CO3[aBAaaT CJIMKAa KOM HMMaaT roieMa OpsuHa Ha
3aTBOPAYoT of 50 NS MK MOMAJIKY,
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2. VYpenu 3a co3faBambe CIMKA U LEBKH 32 HHTEH3UBHPAHme HA CIIMKA KOU MMaar
rornema 6p3uHa Ha 3aTBOPAYOT of 50 NS WM TIOMAJIKY, MOCEOHO MPOESKTHPAHH 32
Kamepu Hasezienu Bo 5.6.3.8.1;

3. Enextpo-ontiuku ypernu 3a 3arBapamwe (Kep mnm Iokenc kemuu) xoum vmaar
rojiemMa Op3uHa Ha 3aTBOPadoT ox SO ns Wik MOMAJKY,

4. TIpuxny4oun mnoceOHO MPOEKTHPaHH 3a ymoTpeda CO Kamepd KOH HMaar
MOAYJAPHH CTPYKTYPU © KOM TIHM OBO3MOXKYBaaT (PYHKLMOHAHUTE
cneuudukauuu Bo 5.5.3.8.1.

Texnuuka vanomena: Kavepu co 2onema Op3uHa KOU CO30G600IM OUHSUHU CIUKU MOMCAM
CaMOCOJHO Oa ce YRnompeodysacm 30 CO30A6AFE HA €OHA CIIUKA 00 OUHOMUYEH HOCHICH Wil
no6ere MaKe Kamept MOAHCAn Oa ce KOMOUHUPA 60 CEKGEHYUCKU CUCIEM 30 CO30ABAIbE HA
nosexe CuKY 00 HACHICH.

5b.4. [lloeexe ne ce ynompetdyea - 00 14 jynu 2013 zoounaj

5B.5. Cneuujani3upaHd HHCTPYMEHTH 33 XMAPOAUHAYHU EKCIEPHMEHTH, KaKO IITO
clenyBa:

a. Unrepdepomerpu Ha Op3uHa 3a Mepewe Ha OpP3MHH KOM HaJAMHUHYBAat
1km/s BO T€KOT Ha BpeMEHCKH HHTepBaH momaiu o 10 us;

6. Mepaun Ha yZapHHOT HPHUTHCOK CIOCOOHH 3a Mepeme Ha HPHTHCOLHU
noronemu o 10 GPa, BKIYyYUTENTHO U Mepadd M3padOTEHN CO MaHTaHUH,
urepOuym u nonusuHUINL -Oudiayopun (IIBE®, IIBD2);

B. KBapunu npersopa4n Ha MPUTHCOK 3a mpuTHcouu noronemu o 10 GPa.

3abenenika:  Touka 5.5.5.a. ce omHecyBa Ha uHTEpdepoMeTpr Ha Op3HHA KaKO IITO Ce
BUCAP (Cucremu on untepdepomerpu Ha OpsuHa 3a koj O6wmio pedaexrop), JJIN
(Momep nmacepcku untepdepomerpn) u ITAB (Jloruep doroHnuky Mepaur Ha Op3uHa),
WCTO Taka mo3HatH kako Het-V (XerepomuHcku HHTEphEPOMETPH).

55.6. BuUCOKOOP3WHCKM MMIYJICHA T€HEpaTOpd M WUMITYJICHH TJIaBU 3a HHB, KOU TH
MMaar JIBETE CJCAHH KapaKTePUCTHKH:

a. M3ne3na Bontaxa noroneMa o 6 V BO OTIOPHO ONTEPETYBAakE MTOMANIO OfF
55 omu; u

6. ,,BpemMe Ha nmpeMuH Ha ummyscot nmomaio ox 500 ps.

Texnuuru nanomenu: 1. Bo mouka 5.5.6.0. ,,6peme HQ npemun HA umMnyicom * ce
Oepunupa xaro epemerckuom unmepean nomery 10 % u 90 %
BOIMAICHA ANAUMYOQL.

2. Hmnyncrume 21asl ce MpexCll Kot CO30a600N UMAYIC HPOEKHIUPAHY
oa npugamam HANOHCKU CKOK U Oa 20 OOMUKYBAM 60 PasHU
UMITYTICHU OOTUYU KOU MOJICAM Oa OUOam HPAGOAZONHY, MPUAROTH,
CMenenecnt, UMAYICHY, eKCHOHEHYUJQTIHU Wil  MOHOYUKTUYHY.
Hmmnyncnume  2naeu  moocam 0a  oudam uHmezpaien oen 00
UMIYTICHUOM 2EHEPAMOP, MONCAM O OUOAm NPUKTIYHeH Mooy 00
Ypeoom i Modcan oa GUOam HAOBOpeutHeH NoGP3aH ypeo.

5b.7. CamoBu, KOMOpH, KOHTEJHEPH U APYTH YPEAU 3a UyBame Ha JaKU EKCIUIO3UBH
HPOEKTUPAHU 32 TECTHPAE HA JAKH €KCIUIO3UBU MM eKCIIO3HBHU yPeqH H KOH
T'U UMAAT U ABETE CIEHU KapaKTePUCTUKU:
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5B.
Hema.
5T
SI.L

s5Ir2.

it
STL.

6.A.
6.A.1.

a. IIpoekTHpaHHU LIEJIOCHO 1a COAPKAT eKCIIO3uB eqHakoB Ha 2 kg THT
WJIH TIOBEKE, U

6. Kom wumaar eneMeHTH WM KapakeTPUCTUKH Ha IH33jHOT KOU WM
OBO3MOXYBaaT TpaHchep BO pealHO BpeMe MWIM ONJIOXKEeH Ha
J1jarHOCTUYKY WJIH MEPHH UH(POPMALIHH.

MATEPUJAJIA

COPTBEP

»Codreep” wm ummdpu/kiydesn 3a muppupame NOCeOHO MPOSKTHPAHU 32
nonodpyBame W ocnobopyBame Ha (DYHKLIIOHAJTHUTE KapaKTEPHCTHKU Ha
orpemara koja He e ondareHa oz Todka 5.5.3. 32 1a ru UCHONHU WK HAAMUHE
KapaKkTepUCTUKUTE HaBeeHH BO Touka 5.b.3.

»Cobreep” wm mmbppu/ydesn 3a muppupame MOCeOHO MPOSKTUPAH 32
nonoOpyBamwe WM Ocio0onyBambe Ha (DYHKIMOHAJTHHTE KapaKTEPUCTHKH Ha
ornpemara orgareHa Bo Touka b.3.

TEXHOJIOTHJA

,» TexHomoruja“ BO COMIACHOCT CO TeXHOJOLIKUTE KOHTPOIU 3a ,,pa3Boj”,
,,TIPOU3BOACTBO MiH , yrmorpeda”“ Ha ompema, MarepHjail wWin ,,copTeep
HaBezieH Bo 5. A. o ST

6. COCTABHU JIEJIOBU 3A HYKJIEAPHU EKCTUTO3MBHU YPE/IU
OINPEMA, CKJIOITOBHU M1 COCTABHU IEJIOB1
JleToHAaTOPH U CUCTEMU 3a MOBEKEKPATHO HHULIPAHE, KAKO IITO CIeAyBa;

a. JleroHaTOpW Ha €KCIUIO3UB KOM C€ MPHUABIXKYBAaaT CO IIOMOII Ha
eNISKTPHYHA €HEePryja, KaKo IITO CeyBa:

1. Excmnosusen moct (EB);

2. Kwuna Ha excruiosuser Moct (EBB);

3. MoMeHTHa 3amaka;

4. Excrosusnu (onujcku uaungjaropu (EON),

6. Tlocramku co ymotpeba Ha EAMHEYHH IJIM MOBEKEKPaTHH AETOHATOPU
INPOEKTHPAaHH PEYHCH HCTOBPEMEHO [a WHHIMPAaT eKCIUIO3UBHA
coap:kuHa Bp3 obnact morojieMa oa S000 mm” co eeH CUTHA 32 MaJiekhe,
IpU INTO BPEMEHCKOTO OTCTalyBalk€ Ha MHULMPAI-ETO Ha Lejara
MOBPIIMHA € ITOMaJIo Of 2.5 us.

3abememka: Touka 6.A.1. He ce ofHecyBa Ha NETOHATOPUTE KO yIOTpeOyBaaT caMo
TPHMAPHU eKCIIO3WBH, KAKO Ha TIPUMEP OJIOBEH a3wl.

Texnuuxa nanovena: Bo mouka 6.4.1. cume saceznamu 0emonamopu ynompeoyeaam man

eNeKmpuyer 600Uy (MOCI, JHCUYQ 3d NPeMOCMY6Arse U (Pomija) Koj ucnapyea 6o
eKCRIO3UJama Ko2a Hu3 He20 HNOMUHYBA GUCOKOHANOHCKY enekmpuven umnyic. Kaj
OemoHamopume Ko He ce 00 8HOOM ,,ClIaNep ', eKCHIOSUBHION! 800UY 3ANOUHYEA XeMUCKA
Odemonayuja ko2a 00ara 60 OORUP CO_jak eKCHIO3UBEH MAMEPUJAUL, KAKO UIMO € HA HpUMep
IIETH (nemmaepumpumonmempanumpam). Kaj Oemonamopume 00 eudom ,,cianep
UCHAPYBAFLEMO HA  eNEKMPUYHUON 800UY 80 eKCHIOUJA ja NPUOBUNCYBA  3ANATKAMA
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(cnanepom) Koj Youpa 60 exchio3usom u co mod ja 3aHOYHY6A XeMUCKANA OemOHAYjA.
Cranepom 60 nexou ousajuu ce HPUOBUIICY6A co maznemna cunda. MU3pazom excniooupadxu
Qonuen oemonamop modce oa ce oomecyéa wiu na EB unu na demonamop 00 6uoom
caanep ™. Hemo maxa, 360pom uHuujamop HOHeKko2aui ce KOPUCIU HAMECMO 300pom
OemoHamop.

6.A2. OnpemMa 3a aKkTHBHpame€ M COOJBETHM HMITYJICHH TeHEpPAaTOpH Ha jaka CTpyja,
KaKo LITO CJIeNyBa:

a. Ompema 3a akTHBUpamE HA IETOHATOPH (CUCTEMH 32 HHULUPAE, CUCTEMHU
32 maneme), BKIYyYUTENIHO OIpeMa 3a aKTUBHPAme KOja Ce IPHIBIIKYBA
eJIEKTPOHCKH, CO €KCIIO3WB MITH ONTHYKH, H3paboTeHa 3a MPHIBHKYBAE
Ha TIOBEKEKPAaTHO KOHTPOJHMPAHH [ETOHATOPH, YTBPAEHH BO TOdka 6.A.1.
MOrope;

6. MonynapHHu reHepaTopy Ha €NIeKTPUYEH UMITYJIC (MMILyJICHU Te€HEPaTOPH)
KOW 'l IMAaT CUTE CJISTHU KapaKTePUCTHKH:

1. TIpoexkTupaHu 3a NPeHOCHa WM MOOMIHA yroTpeda miu 3a ymorpebda
BO TELIKH YCIOBH,

2. CnocobHH 3a ucOOpaka Ha eHepruja 3a MOMalKy o4 15 ps Bo
onrTepeTyBama nmomaiu ox 40 omm;

Kou umaar usnes morojem ox 100 A;
Jumensuja nomana ox 30 cm;

Texunna nomana ox 30 kg; u

S »n kW

VTBprenu ce 3a f1a GYHKIHOHNPAAT HAJl 3TOJNEMEH TeMIIepaTypeH orcer
on 223 1o 373 K (- 50 °C nmo 100 °C) uim yTBpIEHU KaKO COOJBETHH 3a
IPUMEHA BO a6pOHAYTUKATA.

B. EJ_'[I/IHI/IL[I/I 3a  MHKPOAKTHUBUPAILE KOHu ™ uMaar CHUTC ClIeaAHAu
KapaKTEPUCTUKU.

1. Jumensyuja nomana ox 35 mm;
2. HMmaat HOMMHAJIEH HAIOH €IHAKOB MK morojem ox 1 kV; u
3. Kananureror um e enHakos wuiu rorosieM on 100 nF.

3abenemka: Onpema 3a aKTHBHpamE KOja ce MPUABHKYBA ONTHYKH M OMpeMa Koja
yroTpebyBa JacepcKo Majermhe U JIacepcko nonHeme. Onpema 3a akTHBHpPambe Koja ce
NPUIABHXKYBA CO €KCIUIO3UB omdaka ompeMa 3a akTUBHpame U (PEpOeNeKTPUIHU U
(depomarneTHu BumoBu. Touka 6.A.2.0. omndaka NpUABHXKYBaYH BO OOJMK Ha
KCEHOHCKHU (e sambu.

6.A.3. CkJOmHHM ypenu Kako IITO CIeyBa:

a. lleBkHu co namHa KaTona, Oe3 pasiHKa Jall Ce HATIOJHETH CO rac WU He,
KOU (YHKIIMOHMPAAT CIMYHO KAKO M MEIyNPOCTOPOT NMOMEry HCKPHTE,
KOM I'M UMaa CUTE CJIE[IHU KapaKTePUCTHKH:

1. Conpxat Tpu MK MOBEKE €NEKTPOA,

2. HajroneMuor HOMHHAJIEH HAMOH Ha aHozaTa e 2.5 kV uiu nosexke;

(O8]

Hajronemara HoMuHaIHA CTpyja Ha aHonarta e 100 A wiu rmoseke; u
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4. Bpeme Ha 3agpyBame Ha aHomara o 10 |Is WK TIOBeKe;

3abenemka: Touka 6.A.3.a. ongaka raCHU KPUTPOH-LIEBKU M BAKYYMCKU CIIPHTPOH-

LECBKH.

6.A4.

6.A5.

6.A.6.

6b.
Hema.
6B.
6B.1.

0. Mef‘prOCTOpI/I HBMef'y HUCKPU Ha AKTUBUPAKLE KOU I'M HMaaT U ABETE
CJICTHU KapaKTCPUCTUKHU!

1. Bpeme Ha 3agpruka Ha aHonmaTa of 15 ps win noBeke; u
2. Hawmeneru ce 3a HajrosieMa cTpyja ox 500 A wiu oBeke;

B. Moayiu uinm ckjonoBu co gyHkuuja 3a 6p30 npedpiyBame KOU 'l IMaatr
CHTE ClIeHH KapaKTEePUCTUKH:

1. Hajronem HOMHHAJIEH HATIOH Ha aHoxara norojema ox 2 kV;
2. Hajronemara HOMMHAJIHA CTpyja Ha aHozmaTa € S00 A mnu moseke; u
3. Bpeme Ha BKkIyuyBame Of 1 [1S HIIM IOMANKY.

KonzneH3aTopu 3a HMITYJICHO IpasHeme KOM IO MMaar koj Omwio of clieqHuTe
CETOBH Ha KAPaKTEPHUCTHKU:

a. 1. Hommnanen Hamos moronem ox 1.4 kV;
Cxragupatbe Ha eHepruja rnorosiema ox 10 J;
Kanauurer noronem oz 0.5 pF; u

Cepuicka uHayKTHBHOCT TIoMania oz 50 nH; wnm

Homunanen Hanon mmoroyiem oxg 750 V;

I R

Kanarurer noronem ox 0.25 pF; u
3. Cepucka nHaykTHBHOCT nomaa ox 10 nH.

Cucremu 3a co3naBarb€ Ha HEYTPOHH, BKIIYUUTECIHO U LECBKH, KOU I'M UMaaT U
JABETE CIICOHU KapaKTCPUCTUKH!

a. IlIpoexktupanu 3a pabota Oe3 HaqBOPELIEH BAKYYMCKH CUCTEM; U

6. 1. Kopucrejku enmekTpocTaTcko 3a0p3yBame 3a HHAyLUpame Ha
HyKJIEapHa PEeaKi[Hja TPUTHYM-ICYTEPUYM; HITH

2. Kopucrejku eJeKTpocTaTH4KO 3a0p3yBare 3a HWHAYLHPame Ha
HyKJI€apHa PeaKifja AeyTepUyM-IeyTepUyM U CIIOCOOHH 3a H3JIe3 Ha
HeyTpoHH o7 3 X 10 HeyTpOHHM BO CEKyHZa WU MOBEKe.

JIunncku BOOOBM KOM OBO3MOXYBaaT HHCKOMHAYKTHBHA BpPCKa KOH
JAC€TOHATOPUTE CO CJIEAHUTE KAPAKTECPUCTUKU:

a. Homunanen namos moronem ox 2 kV; u
6. HunyktusHOCT momana ox 20 nH.
OINPEMA 3A TECTUPAE U TIPOU3BOICTBO

MATEPUJAJTI

BHCOKOEKCIIIO3UBHY CYNICTAHLMK WJIM CMECH, KO COAp:KaT noseke ox 2 % 1o
TEKUHA Ha 1UTO OWIIO Of CIEIHOBO:
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6r.

61

TuknorerpamerunenterpanurpamMud (HMX) (CAS 2691-41-0);
6. Huxnorpumermnentpunurpamut (RDX) (CAS 121-82-4);
B. Tpuamunorpurutpobensern (TATB) (CAS 3058-38-6);

r.  AMuHOTUHUTPOOEH30-QypOKCaH unu 7-amunH0-4,6
TpuHuTpoben3odypasan-1-okcun (ADNBF) (CAS 97096-78-1),

o 1,1-mmamuno-2,2-nurutpoetunes (DADE unu FOX7) (CAS 145250-81-3);
r.  2,4-nuaurponmunason (DNI) (CAS 5213-49-0);
e. Juamunoasokcudypasan (DAAOF unu DAAF) (CAS 78644-89-0);
k. duamuHorpunurpobenseH (DATB) (CAS 1630-08-6),
3. Jdunurpormukonypmi (DNGU mwm DINGU) (CAS 55510-04-8);
2,6-buc (mukpunamuHo)-3,5-qunurpormmpunnt (PYX) (CAS 38082-89-2);

k 3,3'-muamuHo-2,2'4,4',6,6'-xexcaHUTpOOU(EHMIT WJIH TUMAKPAMUT
(DIPAM) (CAS 17215-44-0);

1 Huamunoasodypasan (DAAzF) (CAS 78644-90-3),

k. 1,4,58-rerpanurpo-nupunasuno[4,5-d] nupunasun (TNP) (CAS 229176-
04-9);

i Xekcanurpoctwider (HNS) (CAS 20062-22-0); wiu

. 3 .
sb. Koj Omio excruio3uB co KpUCTajHa TyCTUHa moroyiema ox 1.8 g/cm” u Koj
MMa JeToHalucka Op3una nmorojiema o 8 000 m/s.

CODPTBEP
Hewma.
TEXHOJIOI'UJA

6.J.1. ,TexHomoruja“ BO COIJaCHOCT €O TeXHOJOLIKMTE KOHTPOJIH 3a ,,passoj”,

,,TIPOU3BOACTBO HiH ,ymorpeda“ Ha ompema, MarepHjat Win ,,copTeep”
HaBezieH Bo 6.A. o 6.1

AHEKCII

CrHcoK Ha APYTH CTOKH M TEXHOJIOTH]a, BIJTYYHTeTHO H coTBep, HABEAeHH BO WieH 3a

BOBE/IH! 3ABEJIEIIKU

OcBeH aKko He € IOMHAKY HaBelIeHO, pedepeHTHHTe OPOeBU KOH Ce KOPUCTAT BO
KOJIOHATa €O HacioB ,,Omic™ ce OXHecyBaaT Ha OIMICHTE Ha NMPEIMETH CO IBOjHA
ymotpeba yrepaeHu Bo Anekc I xoH Perynarusa (E3) 6p. 428/2009.

Pedepentnior Opoj Bo kojoHaTa co HachoB ,,CpomeH mperamer ox AHekc I koH
Perynarusa (E3) Op. 428/2009“ 3Haum neka KapaKTEPUCTUKUTE HA IPEIMETOT
omuIIaH BO KOyoHa ,,Onuc™ ce HaaBOp O MapaMeTpUTe YTBPAEHH BO OMHUCOT Ha
BHECOT 32 [IBOjHa yrioTpeda KOH KOj Ce BPILIH YIIaTyBame.

I[G(I)I/IHI/ILII/II/ITC Ha U3pa3suTe HOMny 5, CANHCYHU HaBOI[HI/IL[I/I“ CC Hmaac€Hu BO
TEXHHYKATa 3a0eeInka KO COOABETHHHOT MPECAMET.

JebuHHIKUTE HA M3PAa3UTe MMOMETyY ,,IBOjHU HABOAHHUIM ® MOXKAT Ja Ce HajaaT BO
Amnexc I kon Perynarusa (E3) 6p. 428/2009.
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OINITH SABEJIEIIIKHU

1. Ilenra Ha KOHTPONUTE HABEAEHU BO OBOj aHeKCc He Tpeba ma ce usberne co
M3BO30T Ha Koja OWJIO HEKOHTPOJMpaHa CTOKa (BKJIY4yBajKH MOCTPOjKH) KOU
COApKAT HAJMANIKY €[HAa KOHTPOJIMpAaHA KOMIIOHEHTa KOra KOHTpOJIMpaHaTa
KOMITOHEHTa WM KOMIIOHEHTHU Ce IJIABHHUOT €JIEMEHT Ha Taa CTOKA U MOJKe JIECHO
Jla ce OTCTPAHAT WM [1a Ce KOPUCTAT 38 JPYTH HAMEHHL.

3abememka: 3a ma MPOLEHAT JaH KOHTPOJNHMPAHATA KOMIIOHEHTA WM KOMIIOHEHTH
ce CMeTaaT 3a IJIaBeH ejieMeHT, Tpeba nma ce m3MepaT (hakTopuTe Ha KOJMUHHA,
BPEIHOCT M TEXHOJIOLIKHTE CO3HAHM]a U APYTU MOCEOHN OKOJIHOCTH KOU O MOXKeNe fa
ja BOCIIOCTaBaT KOHTPONMpPAHATA KOMIIOHEHTA WM KOMITOHEHTH, KaKO IJIaBEeH C/IEMEeHT
Ha HabaBeHAaTa CTOKA.

2. CToxuTe HaBeEHH BO OBOj aHEKC Om(akaaT ¥ HOBH U TIOJIOBHY CTOKH.
OIIITA TEXHOJIOIKA 3ABEJIEIIKA (OT3)(JTa ce uwra Bo Bpcka co omuent I1B.)

1. TlpomaxxOara, mocrasara, TpaHchHEpOT WM HU3BO3OT HA ,, TEXHOJIOrHjara™ Koja e
,,TIoTpebHa™ 3a ,,pa3Boj”, ,,MPOM3BOACTBO" HIH ,,ymoTpeba“ Ha CTOKH 4YHja
nponaxba, nocraa, TpaHchep wnu m3Bo3 ce koHTposupa Bo Jen A (Crokn)
MO0y, C& KOHTPOJIHMPA BO COrIACHOCT co oxpendure ox Onnen ILEB.

2., TexHomormjara“ koja e ,morpebHa“ 3a ,,pa3Boj“, ,,IIPOM3BOACTBO® WU
,,yrnorpeba“ Ha CTOKM KOM C€ MOJ KOHTPOJa OCTaHyBa na Ouie Mo KOHTpoJia
JIypH U KOra ce NMPUMEHYBA Ha HEKOHTPOJIIMPAHU CTOKH.

3. KoHTponute He ce NpUMEHYBaaT Ha OHaa ,,TEXHOJOrHja“ KOja € MUHUMYyM
notpebHa 3a WHCTanauuja, (YHKUMOHHpame, OnpXKyBawme (TpoBepka) u
HOMpaBKa Ha THE CTOKU KOU HE Ce KOHTPOJIMpAaT WM 4uj U3BO3 € OfoOpeH BO
cornacHoct co Perynatusa (E3) 6p. 423/2007 unu oBaa peryyiarusa.

4. KoHTposiHuTe Ha MPEHOCOT Ha ,TEXHOJOryjata® He ce MPHMEHyBaaT Bp3
nHbOpMaIIHUTE ,,BO JABHHOT AOMEH ™ WM HA ,,0CHOBHOTO HAYYHO HUCTPAKyBame
WM MUHUMYM noTpeOHuTe HH()OpMAINN 33 NOJeTyBabe Ha IIATEHT.
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ILA. CTOKH1

AO. HykeapHH MaTepujaiiy, KalanuTeTH 1 OIpeMa

Bp. Omnmc ITosp3ana
TOUKa O
Anexc I kon
Perynarusa
(E3) 6p.
428/2009
11.A0.001 |JTambu co myriuBa KaTomna, Kako LITO CeayBa: —
a. jomHH JamMOHW CO IIYIUIMBA KaToJa CO MPO3OPLH OF YHUCT
CHJIMKOH WJIH KBapLl
6. ypaHuyMOBH JIaMOH CO HIYTUTHBA KaTOAa
I1.A0.002 |®apaneesu n3onatopu co OpaHoBa no/ukuHA Mery S00 nm u —
650 nm
I.A0.003 |Ontuuky pewierku co OpanoBa moypkuHa Mery 500 nm u —
650 nm
I1.A0.004 |Ontuuku BiakHa co OpaHosa nomkuHa Mefy 500 nm u 650 —
nm o6J0kKeHn co aHTHpedIIeKCEH ¢JI0j cO OpaHOBa MOJKHUHA
Mmery 500 nm u 650 nm u gujamMeTap Ha jaApoOTO MOTONEM OX
0,4 mm, HO He Hax 2 mm
II.A0.005 |KoMmmoHeHTH Ha HykjeapeH peakTop u ompema 3a| 0OAO00l
TecTUpame, OCBeH oHue HaBemeHH Bo 0AOO1, kako mTO
crenmysa:
1. IInombu
2. BHaTpemHu KOMIIOHEHTH
3. Omnpewma 3a nmuoMOupame, TECTHPAkE H MEPEHE
11.A0.006 [HykieapHun pmeTekTUpadkd cucTteMu 3a  oTkpuBame,| 0A001.s
nneHtudukanyja WM OApenyBame Ha konumumHa Ha| 1A004.B
pPafiMOAaKTHBHM MaTE€pUjad U 3pademe CO HYKJIeapHO
TOTEKJO M TIOCEOHO TMPOSKTHPAHM KOMIIOHEHTH 3a HHB,
OCBeH oHKe HaseneHu o Touka 0A001.s. mmu 1A004 8.
11.A0.007 |BerTuiu 3amedaTeHu co ayBajia of alyMHHHYMcka Jjerypa| OBOO1.B.
nunu He' procysadky denuk of tun 304, 304L nnu 316L. 6 2A226
3abenemka: OBaa Touka He omndaka BEHTWIN 3aleYaTeHH
co aysana aedunupanu 8o 06001.8.6 n 2A226.
11.A0.008 |JTacepcku ornenaina, ocBeH oHue ox Touka 6A005.1, kou ce| 06001 .e.5,
COCTOjaT O CYICTpPaTH €O KoepHLUUEHT Ha TepMmanHa| 6A005.n

excransmjia ox 107 © K ! wmm nomanky ma 20 °C (ma
HpHUMeP, KBaPLHO CTaKJIO M cadup).

3abenemka: Co oBaa TOYka He ce omndareHH ONTUYKH
CHCTEMH IIPOEKTHPAHH ITOCEOHO 32 aCTPOHOMCKH NPHUMEHH,
OCBEH OrJiefiana MTO COAPAKAT PACTONEHO CTAKIIO.
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Bp.

Omnuc

IToBpzana
TOYKA OX
Amnexc I kon
Perynarusa
(E3) op.
428/2009

I1.A0.009

Jlacepcku neku, ocBeH oHue on Touka 6A005.1.2, xou ce
COCTOjaT O CYNCTPaTH CO KOe(QUUUEHT Ha TepMasiHa
excmansija ox 100 © K ' wnn momanky ma 20 °C (mHa
[pHUMEp, PACTOIEHO CTAKIIO).

0B001 e,
6A005.1.2

I1.A0.010

IleBkn, ueBKOBOIM, (bnaHLHI/I, CBP3yBa4YKu €JIEMEHTH
u3paboTeHN Off HHUKEJ WJIM Jierypa Ha HUKEJI CO yaen Ha
Maca o HHKeJ mOBHCOK on 40%, OCBEH OHME HABEIEHH BO
Touka 2b350.x.1.

2B350

ILA0.011

Bakyymckn mymmu ocseH onue HaseneHH Bo 0B002.1.2 mm
2b231, Kako IITO CIenyBa:

TypOoMosekynapHu MHyMIIH CO MPOTOK €OHAKOB WIN
morojiem oz 400 1/s,

IMymmu co jax BakyyMm ox tumor ,Pyrc” (,Roots) co
BOJYMETPUCKH BIOMYKYBa4kd HOPOTOK noronem ox 200
m’/h.

CyBU CBUTKaHHU KOMIIPECOPH, 3alle4yaTeHH CO IyBajia, Kako
U CYBH, CBUTKaHM BaKyyMCKH IIyMITH, 3aIlleuaTeHHd CO
nyBaja.

0b002.r.2,
2b231

IL.A0.012

3awTureHn KyKHINTa 33 MaHUIYJAUWja, CKIANHpame U
paKyBame CO PaIOaKTHBHH CYIICTAHINH (’KEIITKH KEJTHH).

0B006

I1.A0.013

,IIpUpOsieH ypaHUYM™ WM ,,0CHPOMAIIEH YPAaHUYM HIIH
TOpHYM BO (popMa Ha MeTall, JIETypa, XeMUCKO COEeIUHEHHE
WJIA KOHIICHTPAT U CEKOj APYT MaTepHjal MITO COMPKH eaHa
WM TI0BEeKe O TOPEHABENEHHTE COCTOJKH, OCBEH OHHE
HasezneHu Bo 0BOO1.

0B001

IL.A0.014

JIeTOHALMCKN KOMOPH CO KAalalUTeT Ha Aarcoprija Ha
excruio3yja noronem ox 2.5 kg TNT.

I1.A0.015

,Komopu co pakaBuua“,
PAanMOAKTUBHE  H30TOIIH,
pamHOHYKITHIH.

Texnuuka 3abenemxka:
TToumor ,,xomopu co pakasua“ (Glove Boxes) o3HauyBa
ompeMa Koja TrO IITHTH KOPWUCHUKOT OJ OfacHa Tapea,
YECTHUYKHU WK 3payuerbe O MaTepHjaiy BO OIpemMara co Koja
JIMLETO HAJBOP OX KOMOpara paKyBa W I 00paboTysa co
MAaHHITYJIATOPU WX PAKABHUILIA IITO CE ENT O OTpeMara.

nocebHO  u3paboTeHn 3a
PagMOAKTHBHH W3BOPH  HIIH

0B006

IL.A0.016

KoHTponHU cucTeMH 3a TOKCHYHH [AaCOBH HM3pabOTeHH 3a
HENPEKHHATO JeyBame M OTKPHBaWbe Ha CyJI(ypBOIOPOL,
KaKO U 3a HUB MOCeOHO M3pabOTeHU ETEKTOPH.

0A001
0b001.8
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Bp.

Onuc

IToBpzana
TOYKA OX
Amnexc I kon
Perynarusa
(E3) op.
428/2009

I1.A0.017

JleTekTopu 3a OTKpHBaE Ha IPOTEKYBAkE HA XEIHMYM.

0A001
05001.8

A1l. Marepujanu, XeMUKaJIUH, ,, MUKPOOPTaHU3MHU U ,, TOKCUHU"

11.A1.001

buc(2-erunxexcun) Qocdopra xucenuna (HDEHP wunn
D2HPA) CAS 298-07-7 pacTBOp BO KOja OMJIO KOJNHYMHA,
€O uicTOTa Norojema ox 90%.

I1.A1.002

Tacoutr ¢ayop (LIAC-6poj): 7782-41-4), co uucrora on
HajMaJKy 95%.

I1.A1.003

IIpcTeHecTH Kamaly W 3aNTHBKU CO BHATpELUEH AYjaMeTap
on 400 mm wiaM MOMAJIKY, IITO ce M3pabOTeHH Of €IEeH Of
CIICJIHUTE MaTepHjaju:

a. Komomimepu Ha BUHWIHACH (IYOPHA IITO COApkU 75%
WIM  noBeke Oera  KpuCTanHa  CTpykTypa  Oe3
pacTerHyBaibe;

6. ®nyopupaHH IOJUMHUIN CO KOIMYMHCKH YAEN Ha BP3aH
¢bnyop on 10% wmu moseke;

B. ®ayopupanu QocdasHu enactomMepu €O KOJMYMHCKH
yaen Ha Bp3aH ¢uyop oa 30% witu noeeke;

r. THomuxnoporpuduyopermnex (PCTFE, na npumep, Kel-
F ®),

n. ®ayopo-enacromepu (Ha mpumep, Viton ®, Tecnoflon
®),

r. TlonuterpadayopoeruneH (PTFE).

I1.A1.004

JInuHa ompema 3a OTKPHBAEkE HA 3PaveHe CO HYKICAPHO
MOTEKJIO, BKIYYUTEIHO JTUYHU JO3UMETPH.
3abenemika: OBaa Touka He ongaka HyKJIEapHH CHCTEMH 3a
nerekunja gepunupanu Bo Touka 1A004.B.

1A004.8

IL.A1.005

Enextponutrcku  kemum  3a  goOuBamke  (Quyop  CO
MPOM3BOACTBEH KamarureT norosem of 100 g dayop Ha
Jac.

3abenenika: OBaa Touka He Omndaka eneKTPONUTCKU KeTUH
nedunupanu Bo Touka 15225,

1b225

I1.A1.006

Karanuzatopu, ocBeH OHME IITO Ce 3a0paHETH CO TOUKa
1A225, To compIkaT IJIATHHA, MaJlalnyM WIH POAUYM, KOU
ce KOpHUCTAT 3a MOTTUKHYBAalkhE HA PEaKINM Ha pa3sMeHa Ha
BOJOPOIHU M30TOIM Mely BOZOPOX U BOAA 33 NOOUBAIbE HA
TPUTUYM OJf TELUKU BOAU WJIM 32 NPOU3BOACTBO HA TELIKU
BOMH.

16231,
1A225
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Bp. Omuc ITosp3ana Touka
on Anexc I xon
Perynarusa
(E3) 0p.
428/2009

I1.A1.007|AnyMHUHUYM ¥ HETOBHUTE JIETYpH, OCBeH OHMe HaBenenu| 1B002.6.4,
Bo 1B002.64 wmu 1B202.a, BO cHpoBa WIH 1B202.a
nonyobpaboreHa gopma, WITO UMAAT €QHa Of CJIEIHHUTE
KapaKTepUCTUKH:

a. Cnoco0HOCT 3a MakCHMajHa elacTH4Ha LBPCTHUHA
on 460 MPa unu noseke ox 293 K (20 °C); unm

6. CnocobHocT 3a enmacTudyHa HBpcTHHA of 415 MPa
unu nioBeke Ha 298 K (25 °C).

I1.A1.008 |MarHeTHH MeTajiu O CHTE BHIOBH U CEKaKOB OOJIMK CO 1B003.a
Mo4eTHa penaTuBHa mpomycTiuBocT on 120 000 wunu
noseke u nebenuna mery 0,05 1 0,1 mm.

I1.A1.009|, Bnaknectu unu (puIaMEeHTHU MaTepUjain’ Win 1B010.a
NpeaUMIIPErHUPaHH MaTepHjaii, KaKo LITO CIENyBa: 1B010.6
3ABEJIEINIKA: BUJIU UCTO TAKA I1.A1.019.A. 1B210.a
a. JarmepogHu WM apaMUAHM  ,,BIAKHECTH IIIH 1B210.6

(unaMeHTHH MaTepujaid” IITO MMaaT KO OWJIO Of

CJICIHUTE KaPaKTEPHUCTHKH:

1. ,,Crneuuduuen monyn“ Hax 10 x 10° m; WIu

2. ,,Crneumdpuyna egacTiyHa uBpcTuHa™ Ham 117 x 10*

m;

0. CTaKJIeHH ,,BIAKHECTH W (UIaMEHTHY MaTepujann’
CO HEKOja OfT CJICTHUTE KapaKTePUCTHKH:

1. ,,Cnenuduuen moayn™ Han 3,18 x 10° m; Ui
2. ,,Crneuu¢uyna eqacTuyHa OBPCTUHA™ HaX 76,2 %
103 m;

B. Henpexunaru ,npenusa“, ,mpera”, ,,KOJUUINTA™ WIN
,,TPaKH", UMIIPErHUPaHH CO TEPMOAKTHBHA CMOJA, CO
mupuHa of 15 mm M noManky (Kora ce Mmpenpert),
n3pabOTEHH O jarJiepOAHH MIJIM CTAKJIEHH ,,BIAKHECTU
Wi QUITaAMEHTHH MaTepHjaJii OCBEH OHHE HaBEIEeHH
B0 IL.A1.010.a. unm 6.

3abenemka: Oaa Touka He ormdaka ,BIaKHECTH H

¢bunamMeHTHH MaTepHjaau aeQUHHpPAHU  BO
touku 1B010.a, 1B010.6, 1B210.a u 1B210.6.
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Bp.

Onuc

ITosp3ana
TOUKA Off
Amnexc I
KOH
Perynarus
a (E3) 6p.
428/2009

ILLA1.010

BnakHa MMIpErHUpaHyd CO BEIUTAa4yKa HIM HPUPOAHA CMOJa
(mpenpery), BNaKHa TNpEeMadKaHH CO MeTal WIH jariepon
(npemobnunu) wny ,,mpenodIILH Ha jariepoOIHH BIaKHA , KAKO
IITO CJIeAyBa:

a. M3paborenu of ,,BIaKHECTH WM GUIAMEHTHU MaTepujamu

Haseznenu Bo 11.A1.009 norope,

0. ,,BrnakHectn wiu QUIAMEHTHH MaTepHjaid” UMITPErHUPaHH
CO ,,MaTpuIa“ Ha eMOKCHAHA CMoJa (Tpenperu), of TOYKU
1B010.a, 1B010.6 wmnu 1B010.B, WTO ce KOpUCTAT MpH
MONpaBKka Ha J[ENOBH WJIM JIAMHHATH Ha BO3AYXOIUIOBHH
o0jekTH 4YMja BeNMYMHA HA MOSIHHEYHH I[UIOYM He
HaaMmuHyBa 50 cm x 90 cm;

B. [Ipenipern HaBemeHu Bo 1B010.a, 1B010.6 mau 1B010.8,
UMIPErHUpaHu cO (eHOMHA WM eNOKCHAHA CMOia U
TeMreparypa npu npemuH Bo crakio (Tg) momana ox 433 K
(160 °C) m TemmepaTypa Ha TIPOIECOT IIOHHCKA O
TeMIepaTypaTa IpH IIPEMUH BO CTAKJIO.

3abenemka: Opaa Touka He ondaka , BIAKHECTH U

bunamenTHr Marepujann”  nebUHUPAHU BO TOUKA
1B010.x.

1B010.1.
1B210

L.A1.011

Kepamuuky KOMIIO3UTHH MaTepHjaid 3aLBPCTEHH CO BJAKHA
Ol CHUIMIMYyM KapOua 3a HOCHHM [eJIOBH (BPBOBH Ha
MPOEKTWIN), BO3WJIA 32 Bpakakbe BO 3eMjuHaTa armochepa,
Karmany Ha MJIA3HHLM YIOTPEOJUBH Kaj ,,IPOEKTHIH OCBEH
OHMe HaBesleH! BO To4ka 1B107.

1B107

ILLA1.012

JlerupaHn 4enuk, ocBeH oHue HaseneHU BO 1B116 unu 1B216,
,H3APKIMBY Ha“ MakCHMaliHa eJacTH4YHa 1BpcTHHA of 2 050
MPa uu noseke Ha 293 K (20 °C).

TexHuuka 3aderenika;

®pazara ,,MaPTE3UTHHU YENULN U3APKIUBY Ha™ ondaka
MapTEH3UTHU YETULY [TPE UK 110 TepMHUKa 00paboTKa.

1B216

IL.A1.013

Bonadpam, TanTan, Boadpam kapbun, TaHTa KapOUI U JIETypH,

KOH I'h UMaaT ABETC HABCACHU KAPAKTECPUCTUKHA!

a. Bo oOmuum co mynumuBa IMIHHAPUYHA WIH chepraHa
cuMerpuja (BKJIYUHTETHO CETMEHTH Ha LIUIMHAAP) CO
BHATpelIeH aujamerap Mery 50 mm u 300 mm; u

6. wmaca moronema ox 5 kg.

3abememka: Osaa Touka He omdaka oidpam, Boippam

kapOun u jerypu nepuHupaHu Bo Touka 1B226.

1B226
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Onuc

IloBp3ana
TOYKA O
Anexc I kon
Perynarusa
(E3) 6p.
428/2009

ILA1.014

Enementapen mpas Ha KOOAJT, HEOOUMHUYM W CAMAPHYM
WA JIETYPW WIIH HUBHHU CMECH YMj KOMMYHHCKH yIeN Ha
KOOaNT, HEOAMMHUYM WJIH CaMapHUyM H3HECYBa HajMajKy
20%, co ronemMuHa Ha yecTuuku nomaina ox 200 pm.

ILL.A1.015

Yucr tpubytun docdar (TBIT) [LHAC-6p. 126-73-8] wmm
kakBa Omimo cmeca umj koiamuuHCcku yaen Ha TBIT e
noroJyieM of 5%.

ILA1.016

Jlerupas 4enuk, OCBeH OHOj WTo e 3abpaner co 1B116,
1B216 nmm 11.A1.012
Texuuuka 3a0enerka;

Jlerupanu denumu ce JIETYPH Ha OKEJN€30 YHU OIIITH
CBOJCTBA C€ BUCOK yJeJ Ha HHKeJ, JOCTa HU30K yZAel Ha
jarmepon u ymorpeba Ha 3aMEHJIMBU EIEMEHTH WM
IPEeLUNUTaTH (TajJ03H) 32 Ja Ce IOCTHTHE 33jaKHyBambe U
CTBpIHYBame MPH CTapecke Ha JIerypata.

IL.A1.017

Meranu, MeTasieH paB ¥ MaTepHjaii, Kako IITO CIeayBa:

a. Bondpam u nerypu Ha Bondpam, ocBeH OHHE IUTO ce
3abpaHern co Touka IB117, Bo oOamk Ha
enHooOpasHu chepUUYHU MM ATOMU3UPAHHU YECTHUKU
co nujametap ox 500 pm uiIM MOMaJ CO KOJHMYUHCKH
ynen Ha Boadpam ox 97 % 1 nmoseke;

6. MonubzaeH u jerypu Ha MOJHOIEH, OCBEH OHHE IITO
ce 3abpanern co Ttouka 1B117, Bo oOmmk Ha
enHooOpasHu chepuIHU UM AaTOMU3MPAHU YECTHUKU
co aujamerap ox S00 pwm WM MOMaNH CO KOJTHMYMHCKH
yaen Ha monubzneH ox 97 % witH HOBEKe;

B. Marepujanu o BosppaM BO LBPCTa cocToj0a, OCBEH
onne 3alpaneru co 1B226, wmu ILA1.013 wro ce
COCTaBEHH O]l CJISIHHUTE MATEPH] JIH:

1. Bondpam u jerypu co KOIMYMHCKU yaeN Ha Boudpam
on 97% unu noseke;

2. Boadpam unpuITPEpaH CO OaKap CO KOMMYMHCKH YAEI
Ha Bondpam ox 80% uim NoBeKe; Win

3. Boadpam unbuarpupan co cpebpo €O KOIHUYHHCKU
ynen Ha Bondpam oa 80% uiu moBeke.
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bp.

Onuc

ITosp3ana
TOYKa O AHEKC
I xoH
Perynarusa
(E3) 6p.
428/2009

II.A1.018

Meku MarHeTHH JIETYPU CO CIEAHHOT XEMHUCKU COCTAB:
(a) Conpskuna Ha xene3o mery 30% u 60% u
(6) Compsxuna Ha kobant mery 40% u 60%.

ILA1.019

,BrakHecTn win (QHIAMEHTHH Marepujanu’  HIH

npenperu, WTo He ce 3abpaneru co Anekc I wu 1T (on

touku 11.A1.009, 11.A1.010) on oBaa peryjiatusa, WU

Kou He ce HaBeneHH BO AHekc I koH Perynarusa (E3)

Op. 428/2009, KaKo MITO CleAyBa:

(a) JarmepomHu  ,BrakHeCcTH ~ WJIM  (PHUIAMEHTHH
marepujanu™; 3abenemxa: I1.A1.019a. He ondaka
TKaCHUHH.

(6) Henpexunaru, ,,npeausa”, ,mpera” , “xoauuinTta’
Wi ,,Tpaku HMIPETHUPAHH CO TEPMOAKTUBHA
cMona, u3paboTeHH Of jarJiepOJHH ,,BIAKHECTU
iy (pUIaMeHTHH MaTepujan’,

(8) Henpexunatu ,npenusa’, ,mpera”, , KONYHIITA’
WIN ,, TPAKH® M3pabOTEeHH Off MOJMAKPUIOHUTPHUI
(TITAH)

EIEH >

11.A1.020

Jlerypu Ha YeNUK BO JIMCTOBH WM TUIOYH CO KOja OHIIO
OfI CIICHHUTE KAPAKTEPUCTHKIL:
(a) Jlerypu Ha dYenMK HU3APIKIMBM HAa MaKCHMaJHA
enactndHa nusperuHa ox 1 200 MPa unu noseke Ha
293 K (20 °C); unu
(6) HyruiekceH HeprocyBauKH YeNMK CTaOUIM3UPAH CO
a30T.
3abenemka: TepMUHOT Jerypu ,, U3APKIIHBU HA'™
omndaka Jerypu npe Wi rno TOIUTHHCKA
obpaboTka
TexHuuka 3alernernka:
Ly TIIEKCHHOT HEProCyBa4yKH YeJHK CTaOWIIHU3HUpaH CO
a30T“ uMa n1Bo(asHa MHUKPOCTPYKTypa KoOja C€ COCTOU
on (epuTeH H ayCTEHHTEH YeNINK CO DOAATOK Ha a30T 3a
cTabuin3alija Ha MUKPOCTPYKTypaTa.

1B116
1B216

I1.A1.021

Jarnepon-jaryiiepos KOMIO3UTEH MaTepHjall.

1A002.6.1

I1.A1.022

Jlerypu Ha HHWKen BO LBpPCTa WM MOJyoOpaboTeHa
¢dopma, CO KOJIMYMHCKU yaen Ha Huken on 60% wnu
MOBeKe.

1B002.8.1.2
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Bp.

Ormmc

ITosp3ana
TOUKa 0 AHEKC
I xon
Perynatusa
(E3) op.
428/2009

11.A1.023

Jlerypu Ha THWTaHMYM BO JIMCTOBM WIH IUIOYH
M3IPIKIIMBA HAa MAaKCHMajlHA €JaCTUYHA L[BPCTHHA O
900 MPa uu oseke Ha 293 K (20 °C).

3abenemka: TepMHHOT JNerypu , U3APAJIMBH Ha“
omdaka Jerypu Tmpen WIH IO TOIUIHHCKA
obpaboTka.

1B002.6.3

11.A1.024

IToroncku ropusa U COCTaBHU XE€MHKAJINU HA TUEC
ropuBa, Kako LITO ClieayBa:

(a) Tonyen nuusounjanar (TDI)

(6) Merunoudpenunnumsonujanar (MDI)

(8) Uzodopon aunzounjanat (IPDI)

(r) Harpuym nepxJiopar

(n) Keunuauu

(f) Xunpoxcu repmunupas nonuerep (HTPE)

(e) Xunpoxkcu TepmuHupaH kamposuaktoH erep (HTCE)
Texnnuka 3abenernka:

OBaa TouKa Ce OJIHECYBA HA YMCTHU CYICTAHLUK U KOja
Ouio MelaBiHa KOja conpixu Hajmanky 50% ox exHa ox
HaBEIEHUTE XEMUKAIIH.

1B111

I1.A1.025

~MaTeprjany 3a NOAMauKyBame™ Urj OCHOBEH COCTaBEH
Ien e KOj Ouio o cienHuTe:

(a) Tlepdnyopoankuenerep, (CAS 60164-51-4);
(6) Iepdnyopononuankunerep PFPE (CAS 6991-67-9)

,Marepujand 3a TOAMAauKyBawe™ B3HAYM Macjia Hu
TEYHOCTH.

1B006

IL.A1.026

Jlerypu Ha Oepunuym-Oakap unu Oakap-OepuiauyM BO
IUIOYH, JIMCTOBH, TPAKH WM BaJldHM IUWIKH, LITO BO
COCTAaBOT KAaKO IJIABEH €JIEMEHT MMaaTr Oakap M Apyru
€JIEMEHTH CO yzie) Ha bepuinym nomai ox 2%.

1B002.6

A2. O6paboTka Ha MaTepHjau
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bp.

Omnuc

IToBpzana
TOYKA Of
Anexc |
KOH
Perynartusa
(E3) 6p.
428/2009

11.A2.001

Cucremu 3a ucnuTyBame BHOpaly, HUBHATA OINpeMa MU
KOMITOHEHTH, OCBEH OHME HaBeseH! BO 2b116:

a.

CucreMn 3a HCIHTYyBame BHOpAaUMU INTO KOPHUCTAT
TeXHHKM Ha IIOBPAaTHH MWJIH 3aTBOPEHH CHPErH H KOU
BKJIydyBaaT IUTUTANCH KOHTPOJOp, IITO OBO3MOXYBAaT
BHOpHpame Ha CHUCTEMOT Ipu 3a0p3yBame eJHAKBO WIIH
norosiemo oa 0,1 g rms Bo ¢pekdenurcku omncer ox 0,1
Hz u 2 kHz u npeHOCHU CHITH €IHAKBY HJIN IOTOJIEMH Of
50 kN, mepeHo Ha ,,Maca 3a Mepeme";

JIUTUTaTHH KOHTPOJIOPH KOMOMHHMpPaHH CO TOCeOHO
pasBueH codTBep 3a HCIUTYBaWkE BUOpAIMY, CO ,,IIUPUHA
Ha omcer BO peamHo Bpeme”“ moronema on 5 kHz
HAMEHETHU 32 KOPUCTEHE K& CHCTEMH 3a HCIHTYBame Ha
BUOpaLUK HABEEHU BO TOUKA A.;

IorTukHyBauM Ha BHOpauuH (€NUHULM 32 MeLIame), CO
i 0e3 TPUAPYKHM 3aCHIyBadM, INTO MOXe Jia
npeHecyBaaT cuja eaHaksa win noronema ox S0 kN,
U3MEPEeHO Ha ,,Maca 3a Mepeme” U KOHM ce KOPHUCTAT Kaj
CHUCTEMHU 3a UCTIMTYBAKHEC HA BI/I6paL[I/II/I HaBEACHH BO TOYKaA
a.;

TToTHOpHH KOHCTPYKLMH 32 HUCTUTYBAEE M ENEKTPOHCKH
€IMHHLIM HAaMEHEeTH 3a BKJIOIyBalke Ha IOBEKe
KOMOHHHMpPaHH €IMHULHU 32 MEILIAmbe BO COCTAB KOj MOXKe
na obezbenu eduxacHa cioxkerna cuna ox 50 kN mepeHo
Ha ,,Maca 3a Mepeme” WU MOBEKe, U KOU Ce KOPHCTAT Kaj
BHOPAIMCKH CUCTEMH IITO CE HABEEHH BO TOYKA a.

TexHnuka 3abenenrxa:
»Maca 3a Mepeme” 3HaYM pamMHa Maca WIH [OBpIIHHA, Oe3
HAIpaBH 3a MPUIBPCTYBAMBE HIIN CTETAHE.

2b116

I1.A2.002

MalmuHCKH ajaTKd M KOMIIOHEHTH, KaKO U HyMEpUUYKH
VIIPaByBauH 33 MAIIUHCKY AJIATH, KAKO IITO CIENyBa:

a.

MamHekH anatku 3a Opyceme KOM MMaaT TOYHOCT Ha

MTOCTAByBAakE CO ,,CUTE€ PACHOJONIIMBH KOMIICH3AaINH

enHakBu wid nomanu (noxobpu) ox 15 um coopen ISO

230/2 (1988) (1) wnu HaUMOHAJTHUTE EKBHUBAJCHTH HHU3

KakBa OWJIO IMHeapHa OCKa,

3abenemxa: OBaa Touka He omdaka MALIMHCKH AJIATKH
3a Opyceme HaBemeHu BO Touku 2b201.6 wu
25001.8.

KoMmoHeHTH ¥ HyMepUYKd yIOpaByBaud MOCeOHO

MPOEKTHPAaHU 32 MAIUMHCKM alaTKH HABENEHH BO TOYKH
2b001, 2b201 unu nox a.

2Bb201.6
2B001.B
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Bp. Omnuc IToBp3ana
TOYKA OX
Amnexc [
KOH
Perynarusa
(E3) 6p.
428/2009
I1.A2.003 [Mammau 32 OajlaHCHpame 1 COOABETHA ONPeMa, Kako MITO 2b119
cleyBa:
a. MamuHu 3a OanaHcupame HAMEHETH HIIH MOAM(PHULMPAHU
3a CTOMATOJIOLIKA WU APyTa MEIUIMHCKA ONpeMa, IITO I'u
HMaaT CUTE CIEIHU KapaKTePUCTUKU:
1. He moxar na GamaHcupaaT pOTOPH/CKJIOMOBH CO Maca
noronema of 3 kg;
2. Moxat na OanaHcHpaaT POTOPH/CKJIONOBU NpH Op3uHU
norosiemu o 12 500 rpm;
3. Moske fa mompaBaT HEpaMHOTEXa BO IBE WJIM TOBEKe
PaMHUHU; 1
4. Moxe nma BpuiaT OalaHCHpame O MpeocTaHaTa
cneupuuHa HeypaMHOTEXKeHoCT on 0,2 g X mm 1o
KUJIOTpaM Maca Ha poTop;
0. [maBHM mOKa3aTeau HAMEHETH WM MOAU(PUIMpPAaHU 3a
KOPHCTEHE CO MALIMHYU HaBeIeHH! MO a.
TexHnuka 3abenemka:
I'maBHUTE  TOKa3aTeNM  ITIOHEKOTAl  CE€  HApeKyBaaT
HMHCTPYMEHTH 3a OalaHCHPAIbE.
I1.A2.004 [[JaneunHCKM MaHUIYJIATOPU INTO MOXE Oa ce kopuctaT 3a| 2B225
AKTUBHOCT Ha JaJICHHHaA Kaj ornepanr Ha paguoxeMHCKO
OIIBOjYBAaE HIIM JKEIIKH KEJHH, OCBEH OHHE HAaBEACHH BO
Touka 2Bb225, mro wWMaaT HeKOja O  CIEOHUTE
KapaKTePUCTUKHU:
a. CnocobHoct Ha mpoaupamwe oa 0,3 m WIH MOoBeKe HH3
SUJIOT HAa JKEIIKa Keuja (Oneparyja Hu3 SUM), Uiu
0. CrocoOHOCT 3a MpeMOCTyBambe MPEKy BPBOT HA SHOOT HA
Kemkata kemmja co faedemmHa oxm 0,3 m wium moseke
(omeparyja npexy Sunm).

I1.A2.006 [TTeuxu mTo Moke a paboraT Ha Temreparypa Hap 400 °C, kako| 2B226

LITO CJIEAYBa: 2b227
a. Oxcuampadxu nevku

0. ITeuku 3a TOmIMHCKA 00padOTKA BO KOHTPOIHPAHA
arMmocdepa

3abenemka: OBaa Touka He omdaka TYHENICKH IIEUKU CO
MPEHOC MPeKy Bajjall WM KOJUYKU, TYHEJICKA NEeYKH CO
TIOZIBIDKHA JIGHTA, TEYKW 3a MOTHCHYBame WM KOMOPHH
MEYKH, MOCeOHO MPOEKTHUPAHH 32 IPOU3BOACTBO HA CTAKJIO,
KepaMHYKH MPOM3BOAM 32 HAa Maca WIH CTPYKTypHa
KepaMHKa.

bp. Onuc IToBp3ana
TOYKA Off
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Amnexc [
KOH
Perynarusa
(E3) 6p.
428/2009

II.A2.007

,,KOHBEpTOpH Ha MPUTHCOK , OCBEH OHKE Ae(HHHUPAHH BO
2Bb230, wTo MOXe [a MepaT arcoiyTeH MPUTHCOK BO CeKoja
Touka BO omcer ox O mo 200 kPa u kou M MMaaT CIIEIHHATE
KapaKTePUCTUKHU:
a. EnemeHTH 4yBCTBUTENHU NMPH NMPOMEHH HA MPUTHUCOK
n3pabOTEeHN O/ WK 3aLITUTEHHU CO ,,MaTePHj i OTHOPHHU
Ha Koposuja co ypanuyM xekcadiyopun (UFq)“, u
6. IIIto umaaT HeKoja Of CIeTHUTE KAPAKTEPUCTHKH!
l. Mepen omcer moman oxm 200 kPa wu , TOYHOCT
noroneMa of = 1 % Ha LENOKYMHHUOT MEpeH OIICET,
WK
2. Mepen oncer og 200 kPa unu moroniem, # ,,TOYHOCT
noronema ox 2 kPa.

25230

1.A2.008

Ompema 3a KOHTAaKT Ha TEYHOCT-TEYHOCT (TAJIOXKHH MHKCEPH,

MyJICUPAYKU KOJIOHH, HeHTpudyratHn CKJIOTTHHUIIN);

AuCTpUOyTepH HAa Iapea WIM TEYHOCT, I COOHpadn Ha

TEUHOCT M3pabOTEHH 32 TAKBA OMNpPEMa, Kaj KOU CHUTE TIOBPLIHHHI

IITO AOAraaT BO AUPEKTEH OMHP CO XeMuKanuja(-1) koja(-u) ce

obpabotyBsa(-ar) e (ce) wuspaborena(-u) om ko] Owio on

CIIETHUTE MaTEPH; AJTH:

3ABEJIEHIKA: BUI UICTO TAKA I1.A2.014

1. He’procyBauky 4enuk.

3abenemka: 3a Hep FOCYBaYKH YEJIHUK CO KOJMYMHCKU YIEI
Ha Hukel ox 25% u 20% xpowm, Buau Touka ILA2.014.a

2b350.1

II.A2.009

HunycTtpucka ornpema 1 KOMIOHEHTH, OCBEH OHUE HABEIEHH BO

Touka 2b350.1, kako WTO Cneaysa:

3ABEJIEHIKA: BUJI UCTO TAKA 11.A2.015

PasMeHyBauu Ha TOIUIMHA HJIM KOHJICH3ATOPU CO TIOBpLIHHA

32 MPEHOC Ha TomIKMHa norojema ox 0,05 m” u nomana ox 30

m?% kako ¥ u3pabOTeHH BaNjali 3a TAKBH TOILIMHCKH

pasMeHyBaud WM KOHIGH3aTOpPH, IUIOYH, KajleMd WA

OsokoBH (jampa), Kaje INTO CHTE MOBPLIMHU KOHM A0araaT BO

OUPEKTEH OOMHpP CO TEYHOCT (TE€UHOCTH) ce m3paboTeHn o

CJIEIIHUTE MaTEepH]jaiu:

1. Hep’rocyBauku uenuk.

3abenewka 1: 3a Hep FOCYBAUKU YENUK CO KOJIUYUHCKH Yae
Ha HumKen ox 25% wu 20% XpoMm, BHOM TOYKa
ILA2.015a

3abenemka 2: OBaa Touka He orndaka JaJUIHHIY 32 BO3WIA.

TexHu4Ka 3a0esernKa:

Marepujanire KOPUCTEHH 3a 3alTUBKH W 3aTBOPAUH, KaKO H

Ipyra onpema 3a Opycere He BIMjaaT Ha KOHTPOJHUOT CTaTyC

Ha Pa3sMEHYBAYUTEC HA TOIJIMHA.

2B350.r
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Omnuc

IToBp3ana
TOUKa Of
Amnexc [
KOH
Perynarusa
(E3) 6p.
428/2009

L.A2.010

TIymriu co moBeKe 3aTBOPayy, WIH yMIu 0e3 3aTBOpayH, OCBEH
oHHME HaBemeHM BO Touka 2B3501, koM ce MOromHu 3a
KOPO3WBHHM TEYHOCTH, CO MAaKCHMajiHa Op3WHa Ha TeEYeHne
yTBpAEHA Ofl CTpaHa Ha MPOH3BOAUTENOT noronema ox 0,6 m’
/4ac, WM BAKYYMCKH MyMITH CO MaKCHMaJTHa Op3HHA Ha TEUCHE
YTBpIIEHA OJI CTPaHA HA IPOM3BOIUTEINIOT MIOrONEMa O 5 m’/uac
(Ha cranmapnHa Temmeparypa ox(273 KO °C)) wu mox
cranmapaeH npurrcok (101,3 kPa); xako u kykumra (Tena Ha
IyMITH), IPeCyBaHH OOJIOLIKY HA KyKHUINTA, POTHPAYKU JEIOBU
Ha MyMITH, MJIA3HUALU HAa POTOPU WIHM NyMITH CO MJIa3HULHU
MPOEKTUPAHY 3a TAKBU IyMIH, Kaj KOM CHUTE€ HMOBPLIMHU KOU
JoaraaT BO OHUPEKTEH JOMHMp €O XeMukammja(u) Koja ce
obpaboryBa ce wu3paboTeHM On KoM OWIO On ClemHHBE
MaTepHj aJTu:

3ABEJIEHIKA: BUIHU UCTO TAKA I1.A2.016

1. Hep’rocyBayky 4enux;

3abenemnika: 3a HEPrOCYBAYKH YEJUK CO KOIMIMHCKH YAENT HA
Huken ox 25% u 20% xpowm, Buau Touka I1.A2.016.a
TexHnuka 3abenemnka:

Marepujaite KOPUCTEHN 3a 3alTUBKH U 3aTBOPAYM, KAKO W
Jpyra orpema 3a Opycere He BJIMjaaT Ha KOHTPOJHUOT CTaTyc
HAa MyMrIaTa.

2b350.3

I1.A2.011

Hentpudyrantu cernapaTropu ITO OBO3MOJKYBaaT

KOHTHHYHpaHa cermapanyja 0e3 pa3BHBame HAa aepPOCONH U Ce

u3paboTeHu o

1. Jlerypu co KONUYMHCKH Y&l HAa HUKeJ Iorojem o 25%
n 20% xpowm;

2. @ayopomnonumepu,

3. Crawio (BKJIyYHMTENHO 3acTaKJieHa UM €MajJIpaHa
0OBHBKa MJIH CTaKJIeHa TIOIOra),

4. Jlerypu cO KOJMYMHCKU y[€] Ha HHUKEN IOrojeM of
40% u xpowm,

5. TaxTan unau Jerypu Ha TaHTAI,

6.  Turtan unu nerypu Ha TUTaH, MK

7.  LlupKOHMYM WU JIETyPHU HA LUPKOHUYM.

3abenemka: Osaa Touka He ru omndaka neHTpudyraIHUTE

cenaparopu nedunupanu Bo Touka 15352.B.

2b352.B

II.A2.012

CunrepyBanu MeTamHH GUATPU U3pabOTEHN O HUKEI WIN

JIETYpU Ha HUKEJI CO yIes Ha Maca Ha Hukel Han 40%.

3abenemka: Osaa Touka He ru ondaka ¢urTpUTe
nepuHupanu Bo Touka 26352 1.

2B352.r
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Bp. Omnuc IToBp3ana
TOYKA OX
Amnexc [
KOH
Perynarusa
(E3) 6p.
428/2009
IL.A2.013 |Mawunau 3a GopMHpame BPTEKH U CTPYEHe, OCBEH OHHE —
KOHTponupaHu co Todku 2b009, 26109 mmm 2B209, wmTo
UMaaT cwia Ha Bajgjak morosema on 60 kN um moceGHO
HNPOEKTUPAaHU KOMIIOHEHTH 32 HUB.
TexHnuka 3abenemxka:
3a morpebure Ha Touka IL.A2.013 wmamwmHHTE KOHM ja
obenuHyBaaT QyHKIMjaTa 32 GOpPMHparme BPTEKH U CTPyeHe
Ce CMETaaT 3a MallMHU 32 GOpMHUpaE HA CTPYEHE.
IT1.A2.014|Omnpema 3a KOHTakT Ha TEYHOCT-TEUHOCT (TayioxkHHu MuKcepw,| 2B350.x

yJICHPaYKN KOJIOHH, neHTpudyramHn CKJIOTTHHLIN);
aucTpuOyTepH HA TMapea WIM TEYHOCT, WM cobupaunm Ha
TeYHOCT U3pabOTEeHH 33 TAKBA ONpPeMa, Kaj KOU CHTE MOBPLINHH
IITO I0araaT BO AUPEKTEH JOMHp CO XeMHKauja(-1) Koja(-u) ce
obpaborysa(-at) e (ce) wuspaboreHa(-u) om Ko Owio on
CIIEIHUTE MATePH]aJH:

3ABEJIEHIKA: BUIU MCTO TAKA 11.A2.008.
a. H3zpaboreHu ox kou OUIIO Off CICAHUTE MaTEPH] Iy

1. Jlerypu €O KOJMYMHCKH YAeN Ha HHUKeJ MOrojeM Of
25% nuken u 20% xpom;

2. @uyoponoJuMepH,

3. Craxio (BKJIYYHTENHO 3aCTakjIeHA WM €MajiipaHa
0OBHBKa MJTH CTaKJIeHA TIOAJIOTa),

4. Tpadwur unu ,jaraepon rpagur;

HI/IKGJ'I NI JIerpI/I CO KOJIHMYHUHCKH y;[en Ha HHUKEJI
niorosniem oxa 40% Ha Te:KHUHA,

6.  Tanran unu gerypu Ha TaHTal,
7. Turtan unu nerypu Ha TUTaH; WU
8.  LlupxoHMyM MM JEerypH Ha UUPKOHUYM; WIN

6. WspabGoreHu ox Hep’TOCYBaYKH YECNHK U €IEH HJIH MOBEKe
MaTtepyjany HaBeneHn Bo Touka [LA2.014.a.

Texuunuka 3adenemxa;

Jarnepon rpadut” e cocraB ox amopdeH jariepon u rpaduT

CO KOJIMYMHCKHU yaen o 8 % wiu nosexe.
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II.A2.015

HupycTtpucka ompemMa MW KOMIIOHEHTH, OCBEH OHHE
HaBeJeHU BO Touka 2b350.r, kako mwTo cienysa:
3ABEJIEIIKA: BUJI UCTO TAKA 11.A2.009.
PaSMeHyBa‘II/I Ha TOIUIMHA WJIM KOHACH3AaTOpHU CO
MOBPIIMHA 32 MPEHOC Ha TomMHa norosema ox (0,05 mz)
u momana o (30 m?); kako u m3paGoOTeHH Bamjaly 3a
TaKBU TOIUIMHCKH pPa3MEHyBaudl MM KOHIEH3aTOpH,
MJIOYH, KajeMd Wi OMOKoBH (jaapa), Kage IITO CHTE
MOBPIINHU KOU ;[oafaaT BO JUPCKTCH OOMIUP CO TE€YHOCT
(TeYHOCTH) Ce HEKOU OJf CIEIHUTE:
a. M3paboTeHu on KOU OWMIIO OX CIETHUTE MAaTEPH]aI:
1. Jlerypu CO KOJMYMHCKU yA€J HAa HUKEJN MOrojem
on 25% u 20% xpow;
2. duyoporonumMepw,
3. Crakio (BKIYYUTENIHO 3aCTaK/IeHa WK eMajiupaHa
00BHBKa WJIH CTaKJIeHa MOAJIOTA);
4. Tpadur umm ,jarnepon rpadpur,

5. Huken wny nerypu co KOJIMYMHCKHU YAE] Ha HUKEN
roronieM ox 40% u xpowm;

6. TaHTan i Jrerypu Ha TaHTaI,

7. TwutaH unu Jerypu Ha TUTaH,

8. 1lupKOHHYM WJHM JIETYpPH HA LHUPKOHHUYM,

9. Cumniuym xapoun; uim
10. Tutan kapOuz; uiu
0. U3paboreHn o7 HEProcyBaukM YENMK U €HEeH HJIH
HOBEKe MaTepujajiu HaBeneHu Bo Touka [L.A2.015.a.
3abenemka: Oaa TOuka He ondaka JaAUTHHIKA 3a
BO3MIIA.
TexHuuka 3abernermka;
MarepujanauTe KOPUCTECHH 32 3aNITUBKH U 3aTBOPAUH, KaKO
U fpyra omnpema 3a Opycerme He BMjaaT Ha KOHTPOJHHOT
CTaTyC Ha pa3MEHYBa4YHUTE HA TOIUIHHA.

2B350.r

277 op 359



Cny»x6eH BecHuK Ha PM,

6p. 91 op 11.05.2016 rognHa

bp.

Ormuc

Ilosp3ana
TOYKA OF
Amnexc I kon
Perynarusa
(E3) 6p.
428/2009

IL.A2.016

IlyMnu co moBeke 3aNTUBKH, WIH MyMITH O€3 3aNTHBKH,
OCBEH OHUe HaseneHH BO Touka 2B5350.3 ce moromnu 3a
KOPO3HUBHU TEYHOCTH, CO MAaKCHMajHa Op3MHA Ha TEUCHe
VTBPAEHA O] CTPaHa Ha MPOU3BOAUTENOT norojema ox 0,6
m” /4ac, WIK BaKyyMCKH IyMIIH CO MaKCHMaiHa Op3uHa
Ha Teuewe YTBPIEHA O CTpaHa Ha IPOHU3BOIUTENOT
noronema of 5 m’ /gac (Ha CTaHAApIHA TEMIEpaTypa Of
(273 K(0 °C)) wu mox crangapaen mpurucok (101,3 kPa);
KaKO M KyKHWINTa (Teja Ha MyMITH), MPeCyBaHH OOJOIIKH
Ha KkamTa, poTupavku AC€JI0BU HA IIyMIIHW, MJIA3HULU Ha
POTOPH WJIM MyMIHU CO MJIA3HHULM MPOSKTUPAHH 338 TAKBU
NMyMIH, Kaj KOM CHTe MOBPIIMHM KOW JoaraaT BO
IUPEKTeH AOMHp co Xemukanuja(-u) koja ce obpaborysa
Ce HEKOH OJf CIICITHHTE:!
3ABEJIEINIKA: BUJIU UCTO TAKA 11.A2.010.
a. H3zpaborenu ox kou OIIIO O CIIeAHHUTE
MaTepH]jau:

1. Jlerypu cO KOJIMYMHCKU YA€ HA HUKEJN MOTroJieM

on 25% u 20% xpowm;

2. Kepawmuxka,

3. DepocuannuyM,

4.  dayopononuMepy,

5. Crakio (BKJIYYHTEIHO 3aCTaKJIeHa WK eMajiupaHa
OOBHBKA WJIM CTAKJIEHA MMOJJIOra);

6. TI'padut wmm ,jarnepon rpapur

7. Huxen umm Jerypu co KOJIUYUHCKU YAET HA HUKEI
norojieM oz 40% u xpowm;
8. Tanrtan unu nerypu Ha TaHTA,
9. TuraH unu nerypu Ha TUTaH,
10. IlupxoHUYM HJIH JIETYpU Ha LUPKOHUYM,
11. Huobuym (konymMOUyM) HITH JIETYpH HA HHOOHYM,
Wi
12. Jlerypu Ha amyMuHuUyM; uiu
6. M3paboTreHu on HEProcyBaukM YeSHK W €IeH WJIH
HOBeKe MaTepyjanu HaseneHH Bo Touka [1.A2.016.a.
TexHuuka 3abenermxka:
Marepujannte KOPUCTEHH 38 AUXTYH3H U 3aMTHBKH, KAKO
U apyra ompema 3a Opyceme He BIMjaaT Ha KOHTPOJHHOT
CTaTyC Ha IIyMIIaTa.

2b350.3
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L.A2.017

Enextpoeposucku mamunu (EJIM) 3a oOpaborka Ha
YECTUYKHU WU CCUCHE METallu, K€paMuKka W
,,KOMITO3UTH, KAaKO LITO CJIefyBa, M 32 HUB MOCEOHO
u3paboTeH: yOOIHH, OJIOBHH HJIH KUYaHH EJIEKTPOJIH.

(a) Enextpoeposucku MaumHu CcO yOOmHM WM
OJIOBHH €IIEKTPOIH;

(6) EnexTpoepo3dcKM — MAIIMHH  CO  JKHYaHU
€NIEKTPOIIU.

3abenemka: EnekTpoepo3HCKUTE MAIIMHU CE HCTO
TaKa TIO3HATH W KakO €PO3UCKHU MallnuHU CO
uckpa (Spark Erosion Machines) unu xuuanu
eposucku maurunu (Wire Erosion Machines).

2b5001.r

II.A2.018

Kommjyrepcku  mmm  , HyMEpPUYKH  YyIIpaByBaHU
koopauHupanud Mepru Marmuaud (CMM), win MepHH
MallMHA 332  Tpermie]  Ha  AWMEH3WH,  CO
TPOMUMEH3HOHAIHA  (BOJYMEHTPHUCKA) MAaKCUMAJHO
no3BosieHa rpemka (MPPg) Ha koja OMJIO TOYKa BO
OTICEroT Ha MAIlHHATA (T.€. MO JOJKUHA Ha OCKa) Koja
e enHakBa miaM nomana (morosiema) ox (3 + L/1 000)
um (L e m3MepeHa NOKMHA BO mMm), TECTHPAHH BO
cormacHocT co ISO 10360-2 (2001) u MepHUTE COHAU
MPOEKTHPAHHU 33 TOA.

25006.a
2b206.a

1.A2.019

KoMmmjyrepckn WM, HyMEpHYKH KOHTPOJHPAHU
MALIMHA 32 3aBaPYBambe CO EJIEKTPOHCKHM CHOM, U 32
HUB 10ceOHO U3paboTeHN KOMIIOHEHTH.

2b001.e.1.6

1.A2.020

KoMnjyrepcku WM ,,HyMEPHYKH® KOHTPOJUPAHU
MAlIMHA 33 JIACEPCKO 3aBapyBame W 32 HUB MOCEGHO
u3pabOTEHH KOMITOHEHTH,

2b001.1.1.B

L.A2.021

Kommjyrepcku WM, HYMEPHUKU®  KOHTPOJHMPAHU
MAIIHHU 34 CEYEHe CO , Ia3Ma™ W 3a HHUB MOCEOHO
u3paboTeHH KOMIIOHEHTH.

25001.1.1

II.A2.022

Ompema 3a MOHHUTOPHHT Ha BuOpamuu MMOCEOHO
u3paboTeHa 3a POTOPH WJIM POTHPayka OmpeMa H
MALIHHHM, IITO OBO3MOXKYBa Mepeme Ha (PpEeKBEHIH)a
BO oncer ox 600 no 2 000 Hz.

2b116

II.A2.023

BakyyMCKH IyMIIH CO T€YEH KPY)KEH TEK, W 3a HUB
noceOHO H3pabOTeHH KOMITOHEHTH.

25231
2b350.3
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11.A2.024

JlaMenHH BaKyyMCKH ITyMITH, 1 38 HUB OCEOHO M3paboTeHH
KOMITIOHEHTH.

3abenemka 1: I1.A2.024  He  KOHTpoJAMpa  JaMENHH
BaKyyMCKH NMyMIH INTO ce moceOHO n3paboTeHu 3a apyra
crenudHryIHa orpemMa.

3abenemka 2: KOHTpOMHHOT ~ CcTarTyc Ha  JIAMEJHHTE
BAaKyyMCKU TYMIH IITO ce MOoceOHO M3pabOoTeHH 3a Apyra
crenuduyuHa OnpemMa ce OgpenyBa CO KOHTPOJIHHOT CTATyC
Ha Taa ompema.

25231
2b2353
0B002.r

1L.A2.025

Bosnymau GuATPYU Kaj KOU eHa MU OBeke TUMEH3UH

npemunysaat o 1 000 mm:

(a) @untpu 3a epuKACHO 3aAP)KyBambe Ha YECTUUKU Of

Bo3ayx (HEPA);

(6) ®@unTpu 3a KpajHO HHCKA TPOIMYCTIUBOCT HA BO3AYX

(ULPA).

3abenemka: I1.A2.025 He KOHTpONUpPA BO3AYLIHHU QUITPU
noceOHO n3paboTeH! 3a MEAUIIMHCKA OIpeMa.

2b352.r

A3. EnextpoHuka

11.A3.001

BHCOKOHAMOHCKY U3BOPU Ha €HOHACOYHA CTPYja 32

€HEPreTCKO HAIlOj yBambe KOU I'l IMAaT CIEAHUTE

KapaKTePUCTUKU:

a. 3a mepuox OX OCYyM daca MOXKE HENpeKHHAToO na
npoussenysa 10 kV win noseke, co u3e3Ha CIiIa OX
5 kW unu noBeke 6e3 MpekuH; U

0. 3a mepuoa O uYETHPH Yaca MMaaT CTaOMJIHOCT Ha
IIPOTOK U HamoH norosiema of 0,1 %.

3abenemka: OBaa Touka He Td ondaka eIUHHLUTE 32
Harojysame neduaupanu Bo Touku 06001.s. 1 3A227.

3A227

I1.A3.002

CrHexTpoMeTpy Ha Maca, OCBEH OHME HABEINEHM BO TOYKA

3A233 wmu 0B002.e, wro moxke ma mepar joHu ox 200

eNMHHUIM HAa aTOMCKA Maca MM MOBEKe M KOM HMAaar

pesoayuumja nonobpa ox 2 nena o 200, Kako IWTO ClienyBa, 1

HHMBHU U3BOPH Ha jOHH:

a. CrhekTpoMeTpu Ha Maca CO MHAYKTHBHO Bp3aHa ILIa3zMa
(MLITMC);

6. ChektpoMeTpu Ha Maca CO CBETJEUKO Mpa3Heme
IAMC);

B. Cnektpomerpu Ha Maca CO TEPMHUYKA jOHH3ALH]ja
(TUMC),

3A233
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r. Cnexktpomerpm Ha Maca 3a OomOapmupame CO
eJIEKTPOHH KOM HMAaT U3BOPHA KOMOpa U3paboTeHa Ox
,MaTepujaid OTIOPHH Ha KOpPO3Wja OO YpPaHUYM
xekcauyopun UF¢“ wmmm ce mnpeMauykaHH MM
00JIOKEeHH CO TAKBH MaTepujay;

n.  CrhekTpoMeTpn Ha Maca CO MOJIEKYJapeH CHOIl IITO
UMaart Koja OMJIo O] HaBENEHUTE KapaKTePUCTUKH:

1. UsBopHa KOMOpa HampaBeHa, I[IOCTABEHA WJIN
00J10keHa cO HeproCyBauKH YeJHK HITH MOJUOICH U
ompeMeHa co yaneH ¢uirep wro jaau po 193 K (-
80 °C) unu MOHKUCKO; HUITH

2. Hs3BopHa KOMOpa HampaBeHa, IIOCTaBEHA WIIH
0010KeHa CO ,,MaTepHjail OTIOPHU HA KOPO3Hja OX
ypanuyMm xekcadiyopun (UFe)“;;

r. MacuBHH CIIEKTPOMETPH OIPEMEHH CO H3BOp 3a
MHKpOGIyOpHHALMja HA JOHH HAMEHETH 3a aKTUHUIY
WA aKTHHUADITYOPH/IH.

I1.A3.003

Cnextpomerpu u  gubpakromMerpun  u3paboreHn  3a
HHAMKATHBEH TECT WIM KBAHTUTATHBHA AHAIM3a HA
eNIEMEHTapeH COCTaB Ha METANH WIH JIeTypu 0e3 XeMHCKa
Pa3rpaIUBOCT HA MAaTEPHjaJIOT.

I1.A3.004

IIperBopaun unu reHepaTopu Ha QYPEKBEHINH U €IEKTPHIHU

peryjaTopu Ha BPTEXKH, OCBEH OHHE 3a0paHeTH BO TOYKa

0b001 wmu 3A225, mTO T'M WMaaT CHTE HaBEACHHU

KapaKTePUCTHKH W 33 HHUB MOCEOHO MPOEKTHPaHH

KOMIIOHEHTHU U cOTBep:

a. Ilosekedaszen mznes crocobeH na obe3deant MOKHOCT
on 10 W unu mmoBexke;

6. Cnocobnocr 3a pabora Ha (pekserumnja ox 600 Hz wnn
MOBEKE; U

B. Konrpoia Ha ¢ppexseniuja nogobdpa (momaina) ox 0,2%.

TexHnuka 3abenemka:

TIperBopaunte Ha QpekBEeHLHM]ja, UCTO Taka, C€ MO3HATH U

KaKO KOHBEPTOPH WJIM UHBEPTOPH.

3abenemku:

3A225
06001.6.13
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1. Touxka III.A3.004 He rv KOHTPOIHPA IPETBOPYBAUUTE HA
(pexBeHLMY WITO BKJIY4yBaaT KOMYHHKALUCKH MPOTOKOJIH
win uHTepdejcu u3padboTeHu 3a crelrUIHA UHIYCTPUCKH
MamwHE (HA TPUMEP, MAIIWHCKH aNlaTKH, T[PEIIKH,
MALUIMHE 33 TMPOM3BOACTBO HA €JEKTPOHCKM LIEMH HA
MeYaTeHN KONa), TaKa IITO MPETBOPYBaUUTE HA (PPEKBEHIINN
IITO TW WCIIOJHYBAAT HABENEHUTE KAPAKTEPUCTHKM Ha
pabota He MoxkaT a ce ynorpeOyBaaT 3a Apyra Lell.

2. Touxa II1.A3.004 He ru KOHTPOJIMPA NPETBOPYBAUUTE HA
(dpekBeHIHja WTO ce MOCeOHO U3pabOTEHH 3a BO3MIIA H KOU
paboTaT coO KOHTPONHA HH3a TPEeKy Koja 3aeMHO
KOMYHULIMpAaaT IPETBOPYBAauOT Ha  (PpeKkBeHLMja H
KOHTPOJIHATA €IUHAULA HAa BOSHJIOTO.

A6. Censopu u Jacepu

I1.A6.001

Ipauxu on urpuym anymMuHuyMm rpasat (Y AG)

11.A6.002

OHTI/ILIKa onpeMa 1 KOMITIOHCHTH, OCBCH OHHEC HABCIOCHH BO
6A002, 6A004.6, KaKko LITO ClAeayBa:

Wndpaupsern ontuyxky ypenu Bo OpaHOBa JODKHUHA OX 9
000 go 17 000 nm U HUBHH KOMIIOHEHTH, BKJIYYUTENIHO U
KOMIMOHeHTH Ha KaamuyM tenypua (CdTe).

6A002
6A004.0

11.A6.003

KopexktuBHu cuctemn Ha OpaHoBu (poHTOBH ((azu) 3a
ymotpeba Ha JlaCepCKy 3palu Co AujaMerap Hax 4 mm, u
noceOHO 332 HUB NPOEKTHUPAHH KOMIIOHEHTH, BKJIyYHTEIHO
KOHTPOJIHM CHCTEMH, CeH30pH 3a (asHum ¢(poHTOBH U
HAeopmupadkn ornefana“, BKIyYHTENIHO u OumopdHu
oryenana.

3abenemxa: OBaa Touka He omndaka ornenana aeduHUpanu
B0 6A004.a, 6A005.1 u 6A005.1.

6A003

I1.A6.004

APproH jOHCKH ,,JlacepH’* CO MPOCEeUHA U3JIe3HA CHUJIA eJHAKBA
unu norosiema og S W.

3abenemxa: OBaa Touka He ondaka aproH jOHCKH ,,jiacepu’
nedunupanu Bo Touku 06001 .e.5, 6A005 u 6A205.a.

6A005.2.6
6A205.a
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I1.A6.005

ITonycnpoBonIuBY ,,1aCEPU’ U HUBHU KOMIIOHEHTH, KaKO

LITO CNeyBa:

a. [ToenuHEUHN MOJIYCHPOBOINBY ,,JIJACEPU” CO H3JIE3HA
MOKHOCT Ha cekoj Jjacep morosema ox 200 mW, Bo
KonuuuHM norojemu ox 100;

6. Husu Ha mOJSyCHpOBOUIMBU ,JlacepH’ CO H3JIe3Ha

MOKHOCT Ha TOENMHEYHH Jlacepu mnoroyema ox 20 W.

3abenewmky:

1. THonycmpoBomauBure  ,Jlacepu”  BOOOHHMACHO  Ce

HapeKyBaaT AUOAHU ,,Jlacepu’.

2. OBaa Touka He omndaka ,,jJacepu’ neGUHUPAHN BO TOUKH
0B001.e.5, 06001.5x.6 u 6A005.0.

3. OBaa Touka He ondaka AHOAHH ,Jacepu” co OpaHOBa
noypkuHa BO pactiod ox 1 200 nm — 2 000 nm.

6A005.0

11.A6.006

IIpucnocoOMuBH NONYCIPOBOMAIMBY ,,JJACEPU " M HU3M HA

MPUCTIOCOOJIMBH TIOJIYCIPOBOJIUBH , Jlacepu’, co OpaHoBa

JokuHa Mery 9 um u 17 um, kako U rpyny Ha HU3H Ha

TIOJIyCTIPOBOAJIMBY  JTACEPH CO HAJMANKy €IHA HH3a Ha

MPUCHOCOOIMBY  IIOJNYCIPOBOMIIMBY ,,JIJACEPU” CO TaKBa

OpaHOBa HOJIXKHMHA.

3abenermku:

1. TlonycnpoBommmuBure ,jacepu” BOOOH4UaeHO ce
HapeKyBaaT AUOAHU ,,JJaCepu”.

2. Osaa Touka He omdaka MONYCHPOBOMJIMBY ,Jlacepu’
nebunupanu o Touku 06001 .5x.6 m 6A005.6.

6A005.6

11.A6.007

TBpau ,,IPUCIOCOONMBY JTacepu™ U MOCEOHO AU3ajHUPAHU

KOMIIOHEHTH 32 HHB, KaKO LITO CIIEAyBa.

a. Jlacepu ox TuTaHuym-cadpup,

6. Jlacepu o anexkcaHIpUT.

3abememka: Osaa Touka He omdaka acepu on
TUTaHAyM-cahup M anexcagpur AeGHUHUPAHH BO
Touku 06001.¢e.5, 0B001 .5x.6 u 6A005.8.1.

6A005.8.1

11.A6.008

,Jlacepu™ moMemann co HEOOUMHYM (OCBEH CTaKJICHH) CO
u3ne3Ha OpaHoBa noJjukuHA morosiema oA 1 000 nm, HO He
Hax 1 100 nm u usnesHa enepruja Hag 10 J mo ummyc.
3abenemka: OBaa Touka He omndaka ,jJacepu” MOMeNIaH!
CO HeoAUMHYM (OCBEH CTakieHU) AeUHUPAHU BO TOYKA
6A005.8.2.6.

6A005.8.2
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I1.A6.009

AKYCTHYHO-OIITHYKH KOMIIOHEHTH, KAKO IITO CIIENYBa:

a. OkBUpHM IL€BKM M TOJYCIPOBOMJIHMBU ypemu 3a
co3laBame CIMKA CO (PpeKBeHIM]ja Ha TOBTOPYBAHE
ennaxsa Ha 1 kHz uiau noronema;

6. Teneparopu Ha MOBTOpYBauka (PppeKkBeHIHja,;

B. Ilokencosu (Pockels) kemmu.

6A203.6.4.8

I1.A6.010

Kamepu oTnopHU Ha 3pademe, Wi 00jeKTUBY 3a HUB, OCBEH
OHHe HaBefeHH BO Touka 6A203.B., moceOHO H3pabOTEHU
WIN pPaHTHPAaHH KaKO HEYYBCTBUTEIHH Ha 3pademe Ja
M3APIKAT BKYIIHA 1033 HA 3paderse moroiema ox 50 x 10° Gy
(cunmmumym) (5 % 10° rad (cunuumym)) Ge3 ocnaGHyBarme Ha
KBAJIUTETOT.

TexHuuka 3a0eserka:

Toumot Gy(cumuuuyMm) ce OfHEeCyBa Ha €Hepruja BO LIYJH
IO KMJIOTPaM, IITO ja arcopOupa HE3aINTUTEH MPUMEPOK Ha
CHJIMLIUYM IIPU U3JI0KEHOCT Ha JOHU3UPAUKO 3PaueHse.

6A203.B

I1.A6.011

3acunyBaunTe W OCHMJIATOPUTE 3a Jacep BO 0o0ja co

HpI/ICHOCOGHHB UMIIYyJIC KOM TI'M HUMaar CUTe CJICOHU

KapaKTePUCTUKH:

1. Pabora Ha GpanoBa mowkuHa momery 300 nm u 800 nm;

2. Tlpoceuna uznesHa MoknocT norosema on 10 W, Ho He
niorosiema o1 30 W,

3. Cranka Ha noBTopyBame norosiema on 1 kHz; u

4. INupuna Ha ummysc nomMana ox 100 ns.

3abenemku:

1. Osaa Touka He omndaka OCLHUIATOPU CO €IEeH HAYWH Ha
paborTa.

2. Osaa Touka He omdaka 3aCHIyBaud U OCLIHJIATOPH 3a
jacep Bo 00ja cO MPUCIOCOOIMB HUMITYJIC, HABEAEHH BO
Touku 6A205.8B, 0B001.e.5 u 6A005.

6A205.B

11.A6.012

Ilyncupayuky jariepOTHOTUOKCHIAHH ,Jlacepu™ IUTO TH
nMaatT CUTE CIICAHU KapaKTCPUCTUKHU!
1. Pabora Ha Opanosa moipkuna nomery 9 000 nm u 11
000 nm;
2. Cramnka Ha noBTOpYyBame norojema ox 250 Hz;
3. Ilpoceuna m3nesHa MOKHOCT morojemMa ox 100 W, Ho
He norojema og 500 W; u
4. Iupuna Ha umnync nomaina og 200 ns.
3abenemka: OBaa Touka He ondaka 3acHiIyBadd U
OCLIMJIATOPU Ha MYJICHPAYKH jariepOXHOTNOKCUIHN
nacepu HaBenmeHu BO Touku 6A205.r, 06001.x.6 u
6A005.T.

6A205.r
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Bp. Omnuc IloBp3ana
TOUKa Off
Amnexc | kon
Perynarusa
(E3) 6p.
428/2009
I1.A6.013 |bakapHu ,,macepu co mapea IITO ' MMaaT aBeTe cienHu| 6A005.0
KapaKTEePUCTHUKH:
1. Pabora Ha OpanoBa noyskuHa nomery 500 nm u 600
nm,
2. IlpocedHa n3nmesHa Cuia €IHAKBA WU MOTOJEMa OX
ISW.
IL.A6.014 |ITyncupadku jariepOXHOMOHOKCHIHH ,,JlJacepu” IUTO TH
HUMaaT CUTE CIIEAHU KapaKTePUCTHKH:
1. Pabora Ha OpanoBa moypkuHa nomery 5 000 nm u 6
000 nm;
2. Cranka Ha IOBTOpYyBame norojema ox 250 Hz;
3. Ilpoceuna n3nesHa cuia noronema ox 100 W; n
4. Bpemerpaemwe Ha ummnyJc nomaiuo ox 200 ns.
3abememka: Bo oBaa Touka He ce KOHTPOIHMPAHU
UHAYCTPUCKH  jarJIGPOJHOMOHOKCHUIHM  JIACePH  CO
noBucoka cmma (obmuHo 1 mo 5 kW) mTo ce
yrnorpebyBaaT Ha IpPHMEp IPH CeUeHE U 3aBapyBambe,
3aToa IITO THUE JIACEPU C€ KOHTUHYHPAHU WJIW UMITYJICHH,
€O UMIYJICHA mHpuHa noronemMa ox 200 ns.
11.A6.015 |,,BakyymMckn Mepadd Ha TPHUTHUCOK™, enekTpudHu, co| 0B001.6
TOYHOCT Ha Mepeme o1 5% i momanky (rmopodpa).
Bakyymcku  Mepaum Ha  NPUTHCOK®  BKJIydyBaaT
IIupanuesn Mepauu, Ilenunrosu Mepaun u
KamanuTUTaBHU MaHOMETPH.
I1.LA6.016 |MuKpOCKOIIM M COOABETHA OMpeMa M IETEKTOPH, KakKo 6b

IITO CIEAYBA:
(a) EnexTpoHCKH MUKPOCKOIH 32 CKEHHPAHE,
(6) EnexTpOHCKH MUKPOCKOITH 3a CKeHUpame co Oxe-
CIIEKTPOCKOIIH]a,
(8) EnexTpoHCKH MUKPOCKOIH 32 TPAHCMUCH] A,
(r) Muxpockomu Bp3 6a3a Ha aTOMCKa CHJIa,
(m) Muxpockomnu 3a CKeHupame Bp3 6as3a Ha aTOMCKa
cua;
(f) Ompema u merexTopy, moceOHO M3PadOTEHH 32
ymnorpeba co mukpockornuTe HaBenenu Bo [IL.A6.013
071 a) IO 1) TIorope, MTO KOPHCTAT eAHA Of CICTHHUTE
TEXHHUKU Ha aHaJIM3a Ha MaTepu]jat:
1. PenareHcka (HOTOENEKTPOHCKA CHEKTPOCKOMH]ja
(XPS);
2. Emneprercko-gucnep3uBHa pEHITEHCKA
cnektpockonuja (EDX, EDS); wnu
3. EnexkTpoHCKa  CHEKTPOCKOIHja 32  XEMHCKa

anasnza (ESCA).
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Bp.

Omnc Ilosp3ana

TOUKa Off
Amnexc | kon
Perynarusa

A7. HaBurauuja u aBHOHHKA

II.A7.001

WHepuucky HABUTALUCKU CUCTEMU U IT0ceOHO H3paboTeHn
KOMIIOHEHTH, KaKo IITO CJISAYBa!

I.  HMHepuucku HaBUTALMCKU CUCTEMHU KOU CE A03BOJIEHU
3a ynotpeda ,,Ha IUBHJIHH aBUOHU" Of CTPaHa Ha
LIMBUJIHE OPTaHH Ha BJACTa Ha 3€MjaTa-y4eCHUYKA
(morncHuyka) Ha JloroBopot Bacenap, u moceOHO 3a
HUB H3pabOTEeHH KOMIOHEHTH, KaKO LITO CIIENyBa:

a. Mneprcku Hasurammcku cucremu (MHC) (co xapnan
unu OecrutatopMHM) ¥ HHEPLUCKA onpeMa n3paboreHa
3a ,,BO3yXOIUIOBH , KOITHEHH BO3MJIA, JIOBHH 00]€KTH
(oBpIIMHCKA WITH TIOBOJHA) HIIH ,,BCEJICHCKH JIeTaja’
32 MO3ULUOHNPAHE, HACOUYBAE WIH KOHTPOJA, IITO
MMaaT HEKOU OJf CIICTHUTE KapaKTePUCTHKU U 32 TOA
1oceOHO U3pabOTeHU KOMIIOHEHTH:

1. HaBurauucka rpeiika (c10001Ha HHEPLIUCKA) IO
BOoOOHUaeHO TopaMHyBamwe o7 0,8 HayTHUKU MIUTj U Ha
Jac ,,BepojarHa nukiycHa rpemxka’ (CEP) unu nomana
(nomoGpa); uiu

2. Crnennduuupat 3a paboTta npy JIMHEAPHU HUBOA Ha
3abp3yBame Hax 10 g;

6. XuOpuaH1 HHEPLIMCKH HABUTALIUCKHA CHCTEMH CO
BrpaneHu I 1o0aHy HaBUTALUCKU CATEIUTCKU CUCTEM(-11)
(THCC) unu co ,,HaBUraLKCKU CHCTeMH Da3upaHu Ha
pedepentrn nopatouu™ (,,/IBPH®) 3a nosuinonnpame,
HACOUYBAabe MM KOHTPOJIA, 110 BOOOHIAEHOTO
nopamuysambe, co MHC TOYHOCT Ha HABUTaLUCKO
no3unuoHupame, no rydeme Ha THCC nnu ,,IBPH™ 3a
HEepUOJ 10 YeTHPU MHUHYTH, IOMAJIKY (110100p0), co
,,BepojarHa uuknycHa rpemka“ (CEP) ox 10 metpu;

B. MHepuncka onpema 3a OfpeayBame Ha a3UMYyT, BOLACHE
WK HACOYYBakb-e KOH CeBep CO Koja OmIo o mogony
HaBEICHUTE KapaKTEPUCTHKH 1 MOCeOHO 3a Toa
n3paboOTEeHH JIENIOBH:

1. HW3paboTeHu 3a OOpeAyBalbe Ha a3UMYT, BOAEHE UK
HAcOYyBame KOH CEBEP CO MPEIU3HOCT eHAKBA WITH
nomana (mogodpa) ox 6 naunu munyta PMC Ha 45
CTeneHHu reorpadcka MUPHHA; I

2. H3paboreHa n1a Ma HEOMEPATHMBHO HUBO Ha yAap O
Hajmasky 900 g Bo Tpaeme o1 HajMaiky 1 msec.

7A003
7A103
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Bp. Ilop3ana
TOYKA Of
Amnexc [
Omnuc KOH
Perynatu
Ba (E3)
II.A7.001 |3abenemka: ITapamerpure ox La. u1.6. ce mpumennusu
CO CEKOj O CJIeIHUTE YCIOBH BO KUBOTHATA CPEAMHA! 7A003
1. BiiesHata ciiy4ajHa reHeprpaHa BHOpaLja co BKyITHa 7A103

ronemMuHa oz 7,7 g rms BO NPBUOT TOJIOBUHA Yac U
BKYITHOTO TPaeke Ha TECTOT Off 4ac U IOJIOBHHA 110
0CKaTa Ha CeKOja OJf TPUTE BEPTHKAJIHH OCKH, KOra
ciyyajHata BUOpanuja ro UCIIOIHYBA CIEAHOTO:

WHepuucKH HaBUTALMCKU CUCTEMH U TOceOHO H3paboTeHH

KOMIIOHEHTH, KaKo IITO CIIeyBa!

I. Muepuucku  HaBUraLUCKM  CHUCTEMH KOM  Ce€
JI03BOJICHH 32 ynoTpeda ,,Ha IUBUIHN aBHOHU Of CTPaHa Ha
LUUBIJIHMA OpPTraHH HA BJAaCTa HA 3eMjaTa-yueCHHYKa
(mornmcHuyka) Ha Jlorosopot Bacenap, u nocebHO 3a HHB
H3pabOTEeHH KOMITOHEHTH, KaKO IITO CIIeyBa:

a. Mreprucku Hasuranucku cucremu (MHC) (co xapaan
i Gecrnat(opMHU) U HHEPLICKa onpeMa u3padoTeHa 3a
,,BO3IYXOIJIOBH™, KOITHEHH BO3MJIA, IIJIOBHH 00] €KTH
(MOBPIIMHCKA MM OABOAHA) WIIH ,,BCEJICHCKH JieTana” 3a
MO3UIHOHUpPabe, HACOUYBAmbe W KOHTPOJIA, IITO UMaaT
HEKOH O] CIIETHUTE KaPaKTEPUCTUKH 1 32 TOA TOCEOHO
n3pabOTeHN KOMITOHEHTH:

1. Hasuramucka rpemika (cio0oaHa HHEPLKCKA) IO
BOOOHUaEHO nopamMHyBame o 0,8 HayTHYKH MIJIjH Ha 4ac
,»BepojarHa nukiaycHa rpeuuia” (CEP) unu nomana
(monoGpa); unu

2.  Creunduimpan 3a paboTa npu JIMHEApHU HUBOA HA
3a0p3yBame Hazx 10 g;

6. XuOpUIHN MHEPLIMCKH HABUTALICKA CHCTEMH CO
BrpajgeHu I 1obanHy HAaBUraLUCKH CATEIUTCKH CUCTeM(-1)
(THCC) unu co ,,HaBUralucKyd CUCTeMH 0a3rpaHd Ha
pedepentan nogaroun (,,JIBPH) 3a mosunmonnpame,
HACOUYBabe WM KOHTPOJIA, 10 BOOOUYAEHOTO
nopamuysame, co MTHC TOYHOCT Ha HaBUTaUCKO
nosunuoHupame, no rydeme Ha THCC unu ,, IBPH™ 3a
HepUOJ 0 YeTHPU MHUHYTH, IIOMAJIKY (I0x00po), co
,»BepojaTHa 1ukiycHa rpemka’ (CEP) ox 10 merpuy;

B. MHepuucka onpemMa 3a OfpenyBambe Ha a3UMYyT, BOACHE
W HACOYYBambe KOH CeBep CO Koja Omiio on mogony
HABEICHUTE KAPAKTEPHCTHKH U MOCeOHO 32 Toa
u3pabOTEeHH IeJIOBH:
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Bp.

Omnuc

Ilop3ana
TOYKa Off
Amnexc [
KOH
Perynatu
Ba (E3)

p.
428/2009

LLA7.001

1. UspaboreHu 3a OfpenyBame Ha a3UMYT, BOACHE WIH
HACOUyBame KOH CEBEP CO MPENNU3HOCT eJHAKBA WU [TOMAaJIa
(momobpa) oxm 6 naunu muuytu PMC nHa 45 crenexu
reorpad)cka UIMPUHA; HITH

2. MWspaboreHa na ©Ma HEOIEPATUBHO HUBO HA yAap OA
HajManky 900 g BO Tpaemwe ox HajMalky 1 msec.
3abenemka: Ilapamerpure on lLa. m 1.6. ce mpumeHsHMBH
€O CEKO] O CJIE[HUTE YCIOBU BO XKUBOTHATA CPE/IHHA!

1. Bresnata ciydajHa reHepupaHa BuOpauuja €O BKyIHA
ronemMuHa ox 7,7 g rms BO NPBUOT MOJOBHMHA 4ac M
BKYIIHOTO Tpaewe Ha TECTOT O 4Yac U IOJIOBHHA IO
OockaTa Ha CeKoja Of TPUTE BEPTUKAIHU OCKH, KOra
ciyyajHata BUOpalMja ro UCIOHYBA CIEAHOTO:

a.  KoHcranTHa BpeqHOCT Ha CHEKTpajHa TyCTHHA Ha

mokroct (ITCJT) ox 0,04 g*/Hz Bo (pekeHImckn nHTepBa

on 15 no 1000 Hz; u

6. TICJI ce HamanyBa co dppexsenuuja ox 0,04 g*/Hz Ha

0,01 ¢*/Hz B0 (pexpenrmcku nuTepsan ox 1 000 1o 2 000

Hz;

2. bp3una Ha Tpkanmame U CBPTYBAamkE €IHAKBA HWIH

norosiema ox +2,62 radian/s (150 deg/s); wiu

3. Bo cornacHOCT cO HallMOHAJTHUTE CTaHAAPAY €JHAKBU Ha

1. nnu 2. morope.

TexHuuku 3a0enemKu:

1. 10. ce omHecyBa Ha cucremu Bo xou WHC u npyru
HE3aBHCHH HABUTALMCKU TIOMarajia ce BrPaJeHH BO €HA
€IMHUIIA 32 []a Ce MOCTUrHe noaobpa padora.

2. ,BepojatHa umknuvna rpemka”“ (CEP) — npu HOpMaiiHa
Kpy’kKHa TUCTPUOyIHja, PaAUYCOT HAa KPYTr IITO COXPXKH
50% on cnpoBeneHUTE HMHAUBUAYAJIHH Meperwa, HIH
paguyc Ha Kpyr BO ko] moctou 50% BepojaTHOCT Ha
JIOLMpamHe.

[I. TeogoaUTCKU CUCTEMU IITO BKJIyUyBaaT MHEpLUCKA
ornpema noceOHO n3paboTeHa 3a LIUBUITHH MEPHU LEJTH U
MPOKETUPAHU 38 TOYHOCT IPU OAPENYBaE HA a3UMYT,
BOJEHE I HACOUYBamb€ KOH CEBEP CO IPELIU3HOCT
e/HaKBa, Win nomaia (moxobpa) on 6 JauHH MUHYTH
RMS Ha 45 crenenu reorpadcka muprHa u noceOHO 3a
HHB U3pa0OTEeHN KOMIIOHEHTH.

7A003
7A103
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bp.

Omnmc

IloBp3ana Touka

on Anexc I koH

Perynartusa (E3)
6p. 428/2009

111 Wuepricka niu apyra omnpema Koja KOPHCTH
aKkIeNepoMeTpyH HaBedeHH BO TO4YkH 7AO001 wmm
7A101, xora THE aKLEIEPOMETPH C€ IOCeOHO
n3paboTeHU U pa3BUEHH KaKO CEH30pU 3a MEpewme NpH
nymaerse (MWD ) 3a kopucreme BO onepanuy Ha
IyIT4ene BO PyOapCKU OKHa.

11.A7.002

AKIenepoMeTpy INTO COAPXKAT  IMHE30eNeKTPUIEeH
KepaMU4YKH KOHBEPTOp CO 4yBcTBUTENHOCT on 1 000
mV/g unu norojiema (IIOBUCOKA)

7A001

A9. AeporpocTop u ITOroH

11.A9.001

Excnuio3uBHM 3aBpTKH.

11.A9.002

~MepHH Kenuu“ IOTO OBO3MOXYBaaT Mepeme Ha
MPUTHCOK HA pakeTeH MOTOp co KamanuTteT Hax 30 kN.
TexHnvka 3aderemnxa:

~MepHHU Keauu‘ 3Ha4u ypeau U KOHBEPTOPHU 3a Mepemne
Ha CUJia MPU HAIlOH U MMPUTUCOK.

Babenemka: II1.A9.002 He omndaka onpema, ypeau wiu
KOHBepTOpH, MoceOHO u3paboTeHH 3a Mepeme Ha
TEKMHA Ha BO3WJIA, HA IPUMED IIATPOPMCKH Baru.

9b117

11.A9.003

TacHu TypOMHH 3a IPOU3BOACTBO HA €JIEKTPUYHA
€Hepruja, HUBHU KOMITOHEHTH M COO/IBETHA OIpeMa
KaKO IITO CIIeNyBa:

(a) TacHu TypOuHH nocebHO U3paboTeHN 3a
[IPOM3BOACTBO Ha EIEKTPUYHA SHEepryja, o
n3nesHa cuna Haa 200 MW

(6) Jlamenwu, cTatopy, KOMOPH 3a COrOPYBabE U
MJIa3HHULM 32 BOPU3TYBame Ha FOPUBO MOCEOHO
HU3pabOTeHHU 3a raCHU TYpOUHH 32 MPOU3BOICTBO
HAa eJIEKTPUYHA €HEePrija HaBEJAEeHH BO
I11.A9.003 a;

(8) Omnpema nocebHo uzpaboreHa 3a ,,pasBoj u
,,JIPOU3BOACTBO" Ha TACHHU TypOUHH 3a
MIPOM3BOACTBO HA EJIEKTPUYHA EHEPTHja HABEIECHH
Bo II. A9.003 a.

9A001
9A002
9A003
95001
95003
95004

ILb. TEXHOJIOTHMJA

11.5.001

ITorpebna TexHONOTHja 32 pa3Boj, MPOU3IBOACTBO HITH
ynorpeba Ha npeamerute on [en ILA. (Croka) norope
BO TEKCTOT.

Texnuuka 3abeseinka:

TToumor ,, TexHONOrHja"™ BKITy1yBa codTBEp.

AHEKC IIT

Cnucox Ha NPOH3BOAH, BKJIYYYBAajKH CO(PTBEP H TEXHOJIOTHja COAPKAHH BO
cnHCOKOT HA Pe;KHMOT 32 KOHTPOJIA HA PAKETHATA TEXHOJIOTHja HABEACH BO

wjieH 4a

OBoj aHekc ru omndaka clIeqHUTe MPOM3BOIH HaBeAEeHH BO PEXXMMOT 3a KOHTPOJIA Ha
paKkeTHaTa TEXHOJOIMja, Kako IWTO ce nebUHUpAaHM BO HCTHOT. BosenHure
3abenemku (oxgen 1) Tpeba ma ce cMeTaaT Kako ajaTKa 3a TOJKYBambe HA TOYHHTE
cnequpuUKaUy HA HaBENEHUTE IIPOM3BONY, THE HE ja JOBEAyBaaT BO IPAIlame
3abpaHara 3a H3BO3 HA OBHE IIPOU3BOAH 3a MpaH, Kako ITO € MPEABHUACHO BO WIEH 4.
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COJIP)KUHA

1. BOBE] ,JA3menerun*

(a) Touxnu ox Kareropuja I u Kateropnja KATETOPUJA I— TOYKA 1
T

©) Kommpomuc momery ,,oncer’ u HEJOCHU CUCTEMU 3A

,,TOBap* JJAHCHUPAKE

(8)  Omra 3a0eneruka 3a 1.A.1. IlenocHu pakeTHU CUCTEMH (>

TEXHOJIOTHj & 300 km ,,omcer” & > 500 kg
,,TOBap”)

(r) Ormiura 3abeermika 3a copTeep 1.A2. IlenocHu cucTemu 3a

6ecniunorhu nerana (UAV) (>
() Bpo.eBH Ha CiyxxOara 3a xemucka 300 km ,omcer & > 500 kg
necrunanuja (CAS)

,,TOBap™)
2. IEOUHUTINN
,, TOTHOCT" 1b.1. ,KanauurerH 3a npou3BOACTBO™
,,OCHOBHO Hay4HO UCTPaKyBarmbe 1.B. Hema
,,Pa3Boj* 1I'.1. , Codreep”
,,BO jaBeH moMeH" 1I'2. , Codreep”
»MHKPOKOJIO™ 1.A.1. , Texunomormja“

KATEI'OPHUJA I— TOYKA 2

»~MHKporporpamu’ HEJOCHHU ITOTCUCTEMHU KOU
MOXAT JJA CE KOPUCTAT ITPU
HEJOCHHU CUCTEMU 3A
JIAHCHUPABE

,», ToBap*

— banuctuuku npoexrunn 2.A.1. ,llenocHu NOTCUCTEMH"

— Bceenencku nancupanu jerana 25b.1. ,Kanauurery 3a npou3BonCcTBO™

— CoHpaXHU pakeTH 2b2. ,Onpema 3a mpou3BOACTBO™

— KpcrocyBauku paketu 2.B. Hema

— Jpyru YAB 2I'.1. ,Codrsep
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I IponsBoacTBo™

,,OTpema 3a Mpou3BOACTBO™
,JKanauureru 3a npou3BoaCTBO™
Ll Iporpamu’

,,OTIIOPHOCT Ha 3pauerme’
,,Omcer

,,Codteep™

,» TexHomormja‘“

,, TexHu4Ka momomr™

,» TEXHUYKH TIOIaTOIH

,, ynorpeba“

3. TEPMHUHOJIOTI'NJA

,J1oceOHO mpoekTrpanu™

,» 1 [pOEKTHpaHH U1 U3MEHETH

,,C€ KOPUCTHU BO, ,,C€ KOPUCTH 32", ,,ce

29> 29

KOPHCTH Kako™ Wi ,,criocobeH™

3.A.6.  XuOpupmHu pakeTHH MOTOPH

3.A7.  PaaujajHU TOMYECTH JICKHIITA

2I'2. ,Codrsep”
2I'3. ,Codrsep*
2T'4. ,Codrsep
2I.5. ,,Codpreep”
2I.6. ,Codreep”
2.1, , Texuomormja“

KATETI'OPUJA 11 — TOYKA 3

ITOI'OHCKM KOMITIOHEHTHU U
OIIPEMA

3.A.1. Typbomuazuu u

TypOomnpomnenepcku MOTOpU

3.A2. PeakTuBHU MJa3HU
MOTOPU/CYTIEPCOHUIHHI
peaKTHBHO-MJIA3HH
MOTOPU/MYJICHPAYKH MIIA3HH
MOTOPH/MJIa3HA MOTOPH CO

KOMOWHHpPAH ILUKIYC

3.A.3. Komopu Ha pakeTHU MOTODH,
,,A30JIAIMOHKN" KOMIIOHEHTH 1

MJIa3HHULIHU

3.A4. MexaHU3MH 32 €TANUpPAbE,
MEXaHU3MH 32 OJIBOjYBambe U

Mmerydasu

3.A.5. Cucremu 3a KOHTpOJIA CO TEUHU
1 TMIOJIYTEUHU PAKETHH FOPHBa

(BKIJIy4yBajKH OKCUAATOPH)

4.B.6.
areHcu

a. CspsyBauku areHcH

Jlpyru aiuTHBU Ha rOpUBA U
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3.A8.

3.A09.

3.A.10.

3b.1.

3B.1.

3.B.2.

3I1.

3I.2.

3I3.

3L

Pesepsoapu 3a TeuHo
MTOTOHCKO TOPHBO

TypOonponenepcku MOTOPHH
cucTeMu

Komopu 3a coropysame

,Kamanureru 3a
MPOU3BO/ICTBO™

,,Onpema 3a npou3BoACTBO™

Mauinnu 3a 00HKyBambe CO
HPOTOK

,,BHaTpenrHo o0noxyBame’
yHOTpeOIMBO 328 PAKeTHH
MOTOPHH KyKHIITA

,,/I30/1aIIMOHI " MaTepujaii BO
pedyc dhopma 3a pakeTHH
MOTOpPHHU KyKHIITa

,Codteep™

,,Codreep”

,Codteep™

,»TexHomoruja“

KATET'OPHUJA I — TOYKA 4

I'OPUMBA, XEMHKAJIMHU U
IMPOM3BOJCTBO HA T'OPHBA

4A.

Hewma

6. Karanuszaropu Ha
BYJIKAHH3ALIUCKU PEAKIHN

B. Monudukaropu Ha
CTankarTa Ha Tanemne

r. Ecrepu u nmnactudukaropu

n. Crabunuzaropu

4T.1. ,»Codraep*

4701,

,, Texuosormja‘“

KATETI'OPUJA I1 — TOUKA 5

(pe3epBupaHo 3a ugHa ynorpeda)

KATET'OPHJA II — TOYKA 6

IMMPOMU3BOJCTBO HA CTPYKTYPHU
KOMITO3UTH, ITMPOJIMTHYHO
TAJIOXKEWBE U 3I'YCHYBAE 1

CTPYKTYPHU MATEPUJAJIN

6.A1. Komnosutnu crpykrypy,
JIAMUHATHU U U3pabOTKHU 32
HUB

6.A.2. 3acuUTeHN NMUPOIH3HPaHU
MaTtepujaiu

6.b.1.a. Mamynu 32 HaMOTyBambe

HHUIIKW WX MAaIlHHA 34
TIOCTaByBamb€ BJIAKHA
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4b.1.

4b.2.

4Bb3.a.

o)

4B.1.

4B.2.

o

,,Ompema 3a mpoU3BOACTBO™

,,Onpema 3a npou3BoACTBO™

Cepucku Memanku

Kontunyunpanu memanku

MenHunu co TeYHO rOpUBO

,,Ompema 3a Mpou3BOACTBO™ Ha

METaJIeH 1paB

Komnozurnu ropusa u
KOMIIO3UTHU U3MEHETH
nBOOA3HH rOpHBa

T'opusHu mMaTepuu

Xunpazux

Xunpa3uHCKH NepUBaTH

Cdepuuen anymuHIyMCKI
npas

Iupxonuym, Oeprmmym,
MarHe3uyM U JIerypu

Bop u nerypu Ha 6op

6.b.2.

6.b.3.

6.b.4.

6.b.5.

6.B.1.

6.B.2.

6.B.3.

Mamunu 3a PeaCHE JICHTU

TloBekeHnaco4HwU,
MMOBEKENMMEH3UCKH
TIPEeAMIIKY WM MALIMHU 32
UCTIPETIIETYBathe

Ormpema npoeKTHpaHa Uitk
H3MEHETa 3a MPOU3BOICTBO
HA BJIAKHECTH MaTEPH)aIu
WJIN MaTepujaiiy 3a
(dbunameHTH

Onpema npoeKkTupaHa Win
MU3MeHeTa 3a nocebeH
TpeTMaH Ha MOBPIIHHATA Ha
BJIAKHOTO

Minazuurm

H3zocraTnuku npecu

Tleukn 3a xeMucko
TaJoXKerbe Of racHa dasa

OmnpemMa u KOHTpPOJIa 3a
3TYCHYBAamb€ U TPOLEC Ha
TTHPONH3a

IIpemnperu co BnakHa
HUMIIPErHUPAaHU CO CMOJIa U
TpeaeuMIperHHpaHn
BIIAaKHA OOJIOIKEHN CO METaT

3acuTeH! MUPONU3UPAHI
MaTepujanu

I'padutu co GpuHO 3pHO
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4B.3.

4B.4.a.

4B.5.

6.B.9.

6rI.1.
6I2.

6.]1.1.

6.]1.2.

6.J13.

o

Marepujanu co BUCOKA
€HepreTcKa IryCTHHA

Ilepxnoparu, xnopatu u
XpOMaTu

OKCI/II[aHTHI/I CynCTaHIIUA KOU
C€ KOpUCTAT BO PAKCTHU
MOTOpPHU CO TEYHO I'OPHUBO

OKCHIAHTHH CYTICTAHI[MNA KOU
Ce KOPUCTAT BO PAKETHU
MOTOPH €O LIBPCTO T'OPUBO

HOJ’II/IMepHI/I CynCTaHIuH

JIBOeH He ProCcyBayKH YeIHK
Ofl CTabUIN3NpPaH TUTAHIYM

,,Codreep”
,,CobTeep™

,,TexHomoruja“

,» | EXHUYKHU MMOAATOLH

,»TexHomoruja“

KATEI'OPHUJA II — TOYKA 7

(pe3epBupaHo 3a ugHa yrnorpeda)

KATETI'OPHUJA II — TOYKA 8

(pe3epBUpaHO 3a HaHA ynoTpeda)

6.B4.

6.B.5.

6.B.6.

6.B.7.

6.B.8.

10.6.1.

10B.
10T.1.

10.71.1.

10.]J1.2.

10.]1.3.

TTHpONHTCKU HIIH BIAKHECTH
apMupaHu rpadutu

Kepamudku KOMIIO3UTHU
MaTepujaiy 3a PaKeTHH
OOBHBKH

Cununuym-kapoun
MaTepHjanu

Bondpam, monubaen u
Jerypu

Ma’pTeHSI/ITeH YCJIUK

Omnpema 3a TeCTHpamE,
KamuOparmja i
MOPAMHYBabe

Hema
,CobrBep”

IIpoekTHa ,, TEXHOJOTHja “3a
WHTErpalnmja Ha TPYMOT Ha
JIETAJIOTO, IOTOHCKH CUCTEM U
KOHTpOJIa Ha MOBpLIMHATA 32

NoAUTrHYyBabe

IIpoexTHa ,,TexHOJOTHja" 32
HHTerpaLyja Ha MoXaToOLH 32
KOHTPOJIa Ha JIETAKETO,
HACOYyBabE U MOTOHOT BO
CHCTEMOT 32 YIIPaByBambETO
CO JIETOT

,, TexHosormja‘“

KATEI'OPHJA II — TOYKA 11
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KATEI'OPUJA I — TOUKA 9

MHCTPYMEHTH, HABUT ALTUJA U
OJIPETYBAIBE HA TTPABEL]

9.A.1. Hurerpupanu
HHCTPYMEHTAJTHH CHCTEMH 3
neTame

9.A2. JKupo-actpo xomnacu

9.A.3. JluHeapHu aKLenepoMeTpH

9.A.4.  Cure BUAOBU Ha XUPOCKOIIN

9.A5.  AxuenepoMeTpH WIH
JKUPOCKOIM

9.A.6. HHuepuucka uiau apyra onpema

9.A.7. , VHTerpmupaHu HABUTALINCKH
CHUCTEMU

9.A.8.  Tpu ceHzopu 3a MarHeTHO
HAcO4yBame Ha OCKaTa

9b.1. ,,OTpemMa 3a IpOU3BOACTBO™ U
Jpyra onpeMa 3a TeCTHpabE,
kanudpanyja 1 MOpaMHyBabE

9b.2.a. Mamunu 3a GaaHcupame

o)}

MunuxaropHu riaasu

B. Cumynaropu Ha
NIBIKEHE/MacH 3a MEPEHe
Op3uHa

r. Macu 3a No3uIHOHNpake

. Lenrpudyru
9B. Hema

or.1. ,Codreep”

ABHOHHUKA

11.A1. Panmapu n nacepcko panapcku
CHUCTEMHU U BUCUHOMETPU

11.A2. ITacuBHU ceHzopu

11.A3. Omnpema 3a noOuBame
nogarouu ox GNSS; np. GPS,
GLONSS unu Galileo

11.A.4. EnexTpoHCKH CKIIONOBY U
KOMIIOHCHTH

11.AS. OCHOBHHU U CpenHH

CJICKTPUYIHHU KOHEKTOPU

11.b. Hema

11.B. Hema

11T.1. ,»Codraep*

111.2. ,,CodTBep*

111 IIpoekTipana ,, TEXHOJOTHja*
1132 ,, TexHosormja“

KATEI'OPHJA II — TOYKA 12

ITOMOIITHA OITPEMA 3A
JJAHCHUPABE

12.A.1. Amnaparu u ypeau
12.A2. Boszuna

12.A3. Mepauu Ha rpaBUTaLIHja
(rpaBuMeTpH) U rPagHOMETPH
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or.2.

or.3.

or.4.

9J1.1.

Huterparnucku ,,copraep

HWuTerparucku ,,cobTBep

HHTerpawycku ,,copTaep”

,,TexHomoruja“

KATETI'OPUJA II — TOUYKA 10

KOHTPOJIA HA JIETAILE

10.A.1.

10.A2.

10.A.3.

12I'.2.
12.I'.3.

12.71.1.

Xﬂupaynuqlm, MCXaHUYKH,
CICKTPOONTUYKH, NI
CIEKTPOMEXaHUYKHA CUCTEMH
3a KOHTPOJIa Ha JICTOBU

Omnpema 3a KOHTPOJIA HA
no3uuujara

CepBOBeHTHJ’II/I 3a KOHTpOJia
Ha JIETOT

,Codreep”
,,Cobreep™

,» TexHomoruja“

KATEI'OPHUJA II — TOYKA 13

KOMIUJYTEPH

13.A.1.

13.b.

13.B.

13T

AHAIIOTHH KOMITjyTepH HIN
JWUTHTAHHA KOMITYTEPH HIIN
JUTHTATHA T epeHL) aTHI
aHATI3aTOPH

Hema
Hewma

Hewma

12.A4.

12.A5.

12.A.6.

12b.

12.B.

121.1.

3a rpaBUTAL]ja

Omnpema 3a Tenemerpuja u
onpema 3a TEJIEKOHTPOJIa,
BKJIY4yBajKH U TEPEHCKA
onpema

Cucremu 3a NPEU3HO CleACHe
CucreMH 3a Clefeme

Panapu 3a onpenysame
JajnednHa

Tepmannu Oarepun

Hewma

Hewma

,,Codtaep™

KATETI'OPHJA II — TOYKA 17

CTEJT TEXHOJIOTHMJA

17.A.1.

17.b.1.

17.B.1.

17T.1.

17.7.1.

VYpenu 3a HaManyBarbe Ha
3a0eNeKITHBOCTa

Cucremu nocedbHO
MPOEKTHPAHH 38 MEPEHE HA
pangapcku mpecek

Martepujanu 3a HaMaJlyBarbe Ha
3a0eNeKIHBOCTa

,Codteep™

,» TexHojoruja“

KATET'OPHJA II — TOYKA 18

SAIITHUTA O HYKJIEAPHHA
BJIMJAHHUJA
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1311,

,,TexHomoruja“

KATEI'OPHJA II — TOYKA 14

AHAJIOTHO-JIMTMTAJTHA

KOHBEPTOPU

14.A.1. AHaNOrHO-JUTHTAIHU
KOHBEPTOPH

14.B. Hema

14.B. Hema

14T Hema

14 1.1. , TexHomoruja“

KATEI'OPHJA I — TOUKA 15

OIMPEMA U1 OBJEKTH 3A

TECTHUPABE

15.A.

15b.1.

=)}

15b.2.

15.b6.3.

Hewma

Omnpema 3a TecTupame
BuOpanmu

Cucremu 3a TecTupame
BHOpaLu

JuruTanHu KOHTPOJOpHU

TTorTukHyBaun Ha BUOpaLu
(enuMHULH 32 IPOTPECYBALE)

Jpsxauu 3a OeJIoT Koj ce
UCTIUTYBA U €NEKTPOHCKU
(1058580005

AeponrHAMUYKY TYHENU

ITnatdopmu 3a
TECTUPAELE/TYITOBH

18.A.1.

18.A2.

18.A.3.

18.b.

18.B.

18T.

18.71.1.

,,OTIOpHH Ha pagujanuja’
,,MHKPOKOJIa“

»JerexTopu‘

3amTuTHA KOHCTPYKLH]ja

Hewma

Hewma
Hewma

,,TexHonoruja™

KATET'OPHJA IT — TOUYKA 19

APYTU ITEJOCHHU CUCTEMU 3A

JAHCHUPAIBLE

19.A.1.

19.A2.

19.A 3.

19.b.1.

19.B.

19.1.1.

19.71.1.

LenoCHM pakeTHU CUCTEMU
(> 300 km orcer)

Henocun YAB cuctemu (>
300 km orcer)

Tenocuu YAB cucremu
,KamanureTru 3a
MPOU3BONCTBO™

Hewma

,,CodtBep*

,» TexHonoruja“

KATETI'OPHJA II — TOYKA 20

APYTH INEJOCHH NOTCUCTEMH
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155.4. Komopu 3a cumyJaiyja Ha
cpenuHara

15B.5. 3abpsysauu

15.B. Hema

15T.1. ,Codreep”

15.0.1. , TexHomnoruja“

KATEI'OPUJA II — TOUYKA 16

MOJEJPAILE, CUMY JIATTMIA 1

UHTETPUPAKE IMPOEKTHU

16.A.1. Xubpunnu (xoMOUHUpaHU
aHAJIOTHU/AUTUTATHH)
KOMITjyTepHu

16.b. Hema

16.B. Hema

16I'.1. , Codreep”

16 1.1. , TexHomoruja“

20.A.1.a. TloemuHeuHU pakeTHU

CTCIICHHU
6.  PakerHu MOTOpPH Ha LBPCTO

rOPUBO, XUOPHUAHHU PAKETHH
MOTOPH WJIM PAKETHH MOTOPH
Ha T€YHO TOPUBO

20.b.1. ,Kanmanureru 3a
TIPOU3BOACTBO™

20.B.2. ,,OmpeMa 3a MPOU3BOJACTBO

20.B. Hema

20T.1. »CodTteep*

20T.2. ,CobrBep

20.70.1. ,» TexHOMorHja‘“

EJUHUIN, KOHCTAHTH,
AKPOHUMH U KPATEHKH
YNOTPEBEHU BO OBOJ AHEKC

TABJINIIA HA KOHBEP3HJA

HU3JABA 3A PASGBUPAIBLE
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BOBE/l, AEOUHUIIUU, TEPMHUHOJIOI'HJA

1. BOBE]JL

(a) OBOj aHEKC Ce COCTOM Of JIBE KaTErOPHH MPOU3BOIM, a TEPMHUHOT BKJIy4yBa
ompema, martepujaiy, ,,copTBep” WM ,,TexHonoruja“. IlpousBoaure on
Kareropuja I kon ce H37I05KeHN BO TOUKH 1 U 2 O aHEKCOT ¢e MPOU3BOAU CO
HajrojeMa 4yBCTBHTEIHOCT. Ao npoussonot of Kareropuja I e Brpagen Bo
CHCTEMOT, TOralll OBOj CHCTEM YICTO Taka ce cMeTa kako Kateropuja I, ocBen
KOra BrpafeHHOT MPOHM3BOA HE MOXe Ja OWIe OfmeNeH, OTCTPaHeT WITH
yasoeH. [Iponssonure ox Kareropuja Il ce oHne mpon3Boau o1 aHEKCOT KOU
He craraar Bo Kareropuja 1.

(6) Tlpu pasrnenyeame Ha TMpemIoKeHUTe Oapama 3a TpaHchepu Ha LENOCHH
pPaKeTHH CHCTeMH W OECHHIJIOTHH JieTana OMHINaHH BO TOYkH | u 19, 1 Ha
ompema, Marepujanu, ,,copTBep” WM , TEXHOJOTHja“ HABEAEHH BO
TEXHUYKHOT aHEKC 3a MMOTEHLHjaiHa yIoTpeda BO TakBu cucremu, Biagara
ke ja 3eMe MpeIBH MOKHOCTA 32 KOMIIPOMHUC Mery , oncer u ,,KOPUCHHOT
TOBap™.

(8) Onmrta 3afeewika 3a TEXHOJIOrHja

Tpanchepor Ha ,TEXHOJOrHWja“, MOUPEKTHO TMOBP3aH CO CHTE CTOKH
KOHTPOJIUPaHH BO AaHEKCOT C€ KOHTPOJHpa CIopen oapendure 3a CeKoj
OJJieJIeH IIPOU3BO/, [0 CTEIEHOT HO3BOJIEH CO HALMOHATIHOTO 3aKOHOAABCTBO.
OnoOpyBameTo Ha M3BO3OT Ha KOj OMJIO MPOU3BOA O aHEKCOT BKIy4YyBa U
onoOpyBame Ha HM3BO30T A0 HCTHOT KPaeH KOPHCHHK Ha MHHHMAITHATa
,TeEXHOJornja“ morpebHa 3a MHCTANNpame, (YHKIUOHUpPamE, OOPXKYBAmbE U
HONpPaBKa Ha MPOU3BOKTE.

3abenemxa:

Kouwmponama ne ce npumenysa na ,,mexnonozuja‘ ,,60 jaenuom oomen " wiu
HA ,, OCHOBHOMO HAYUHO UCIIPAXCYBARbE *.

(r) Onmra 3aenemka 3a codreep
AHEKCOT He IO KOHTPOIHpa ,,cOPTBEPOT™ KOj € HITH:
1. C1o00xHO AOCTAIeH 3a JaBHOCTA CO TOA LITO!
a. Ce mpomasa 011 3a/IMXHUTE HA MAJIOTPONAKHUTE MeCTa, O€3 OrpaHHIyBatbe,

IPEKY:
1. TpaHncakuuu npexy Lanrep,
2. TpaHCaKLIH CO HApayKa IO MOIITA; UK
3. EnekTpoHCKU TpaHCAKINH, WIN

4. TpaHcakIUH CO Hapa4KH 110 TenedoH; u
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0. [IpoexkTHpaHl 3a WHCTANIUpame ON CTPaHa HAa KOPUCHHUKOT 0Oe3
JIOTIOJTHUTENTHA 3HAYUTENHA TIOMAPIIKA OJ CTPaHa Ha J00aByBatOT; UK
2. ,,Bo jaBHHOT JOMEH".
3abeneuika:
Onwmama 3abenemka 30 copmeepom ce npUMeHysda camo 3d ,,copmeepom *
30 MACOBHUOM NA3AP 3G ONUIMA HAMENC.

(n) BpoeBu na Cayx0ata 3a xemucka gecrunanuia (CAS)

Bo Hekou ciydan xemukanuute ce HaBeaeru o ume u CAS 6poj.

XeMHUKaIMUTe CO HWCTa CTPYKTypHa (opmyna (BKIy4yBajKH XHAPATH) ce
KOHTponupaaT, HezaBucHo of umero mwin CAS Opojor. CAS Opoesute ce
JafeHH 32 OJICCHYBam€ IPH yTBPAYBalbe AU OAPENCHA XCMHUKAIUja WM
cMeca ce KOHTPOJIMpaaT, He3aBUCHO Of HuBHata HomeHkiatypa. CAS
OpoeBUTE He MOXKAT 1A C€ KOPHUCTAT KaKO eOUHCTBEHH HISHTH(HHAKTOPH 3aT0a
WTO Hekou (OPMH Ha HaBeAeHaTa XxeMuKkanyja nMaat pasnimaan CAS Gpoeswy,
1 CMECHUTE KOU ja COAPIKAT HABEJEHATA XEMUKAJIH]a HCTO Taka MOXe 1a IMAaT
pasmuunu CAS Opoesu.

2. JEOUHUIINN

3a uennTe Ha OBOj AaHEKC Ce MPUMEHYBAAT CAeAHUTE Ne(MHULIUM:
,, Tounoct"

HajuecTo u3MepeHa BO CMHC/IAa Ha HETOYHOCT, € MAaKCHMAaTHOTO OTCTaIlyBarbe,
MO3UTHBHO MJIM HETATHBHO, HA HA3HAYEHATa BPEIHOCT oA MpupaTEeHHOT CTaHAAP
WM BUCTHHCKATA BPEIHOCT.

,,OCHOBHO Hay4HO UCTPAKyBame"

ExcriepumeHTaiHa Uid Teopercka pabora Koja ce H3BeqyBa MPBEHCTBEHO 3a Aa Ce
noOue HOBO 3HACHE 32 OCHOBHUTE Hauena Ha ()EHOMEHUTE WU 3a0eNeKITMBUTE
(akTH, a Koja HE € MPBEHCTBEHO HACOUEHA KOH TOCeOHA MpaKTUYHA HAMEHA WA
IedL.

M3
,»Pa3BO]

Ce onHecyBa Ha cure (pasu Kou My IPeTXOXaT Ha ,,IPOM3BOJACTBOTO, KAKO IITO
ce:

— MIPOEKTHPABE
— HCTPaKyBame Ha MPOEKTHPAHE

— NPOEKTHA aHATN3a

— INPOCKTHU KOHUECITU

— CKJIOIIYBarb€ U UCIIUTYBAKHC HA TIPOTOTUIIN

— IUIAHOBH 3a MUJIOT-TIPOU3BOACTBO
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— MMOJATOLH 3a MPOEKTHPAHE

— [polec Ha TpaHC(OPMHUPabE HA IPOSKTHUTE TOAATOLHU BO IIPOU3BOX
— MpoeKTHpame KOHYUTYpaLK

— NPOEKTHPAE HA HHTETPUPAHE

— HaIPTH

,,BO jaBHHOT IOMEH"

Toa 3Haum ,,TexHONOrHja" UK ,,cOPTBEP* KOj C€ OBO3MOXKYBa 0O€3 OrpaHHuvyBamba
BO MOHATaMoLIHaTa nprMeHa. (OrpaHuvyBambaTa KOM Ce OJHECYBaaT Ha aBTOPCKU
mpaBa He 3HaYaT aeka ,,copTBEpOT  HIIH ,, TEXHOJOrHjaTa™ HE Ce BO PAMKHTE Ha
,,JABHHOT JIOMEH").

,,MHUKPOKOJIO™

VYpen Bo koj rosieM Opoj NMAacHBHHU W/MIM AKTHBHU €JIEMEHTU CE€ CMETAaT Kako
Hepas[elHO MOBP3aHU CO MM BO PAMKUTE HA KOHTHHYHpaHa CTPYKTypa CO Lel
HCIIOJIHYBame Ha (PyHKIUjaTa Ha KOJIOTO.

»~Mukponporpamu*

Cepuja o eneMEHTapHM WHCTPYKIMH, YyBaHM BO CIELHjalHA MEMOpHja, 4ue
U3BpLIYBakEe C€ HWHHULUPA CO BOBEIYBAaHE Ha COOABETHA MHCTPYKLHja BO
perucrap.

,» ToBap‘

BxymHaTa Maca, koja Moke 1a Ouje mpeHeceHa MM MCIOpayaHa Off KOHKPETHHUTE
pakeTHH CHCTEMH HJIM CHCTEeMOT Ha OecruyoTHH jetana (YAB) u koja He ce
KOPHCTH 32 OZIP>KyBarbe Ha JICTOT.

Babereuxa:

Konxpemnama onpema, nomcucmemu uni KOMROHEHIMUME KOU Ce GKIYYYEAAM 60
noumom ,,mosap “, 3asucam 00 6UOOM U KOHQUYpayujama Ha coo06emHOmMo
nemano.

Texnuuxu 3a6eneutku.

1. banucmuuxu npoexmuiy

a.,, Tosap* sa cucmemu co nemana co noemopen ene3 6o ammocgepa (RV)
BKIYUYBA:

1. RV, sxmyuyeajru:
a. [locebno namenema onpema 3a nacouysarse, HABU2AYUJA U KOHMPOIL;
0. [locebno namenema onpema 3a KOHMPAMEPKU,;

2. Mynuyuja 00 cexaxog 6uo (Ha np., eKCRAO3UGHA Ul HEEKCHIO3UBHA);

3. lloooparcysauku cmpykmypu 1 MeXanusmu 30 KOPUCHICIbE HA MYHUyujama
(na np. xapoeep 3a cnojyéarse KOH Ul 0060jyéarse na RV 00 paxemama no
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Qazama na 3a6p3ysarse), kou Mmoxcam oa oudam omcmparemu, d6e3 oa ce
HAPYULY8A CHIPYKMYPHUONM UHMEZPUMEN HA PAKeMAMA,

4. ype()u U MEXAHUIMU 3A 3AULMUMA, 800PYIAHCYBARE, NAVIEIE UIU NYKAILE,

5. Apyea onpema 3a anmumepku (na np.: MaMKU, aumupaoapu uiu ypeou 3a

OMKpU6AIse Ha paoapcK MamMxi), koja ce 0060jyéa o0 RV 00 pakemama no
azama na 3abp3yearse;

6. Pakemama no gasama na 3a0p3yéarse uiu MOOYIOm 34 KOHMPONQ Ha

nosuyujama/GP3uHama, Kou He GKIYUYSAAm CUCIEMU/NOMCUCIEMU, UMAAM
CYUIMUHCKO 3HAYEFbE 30 CHPOBEOYSAIemo Ha Opyaume gasi.

«
6. ,, Toeap * 3a cucmemu co nemana co nosmopen é.1e3 60 ammocepa (RV) kou ne

ce 00BOeHU BKIYYYEA:

1.

Mynuyuja 00 cexarkos 6uo (ha np., eKCRIO3UBHA UMY HEEKCNIIOZUBHA),

2. IIo0opxcysauku cmpyKmypu i MeEXAHUSMIU 30 KOPUCMERse HA MYHUyujama,

KOu Modcam oa duoam omempanemu, 6e3 0a ce HApyuLyéa CmpyKmypHUOm
unmezpumem Ha 603uUN0MO;

Ypeou u mexanuzmu 3a 3auumuma, 600pysicyearse, najierse Ul NyKarse;

4. Cexoja onpema 3a aumumepxu (Ha Np.: MAMKU, GHMUPAOAPU UTU Ypeou 3a

OMKpU6aArse Ha padapcKu MAaMKlL), Koja modice 0a ce omcmpani, be3 oa ce
HAPYULYSa CIMPYKNIYPHUOM UHIMe2PUmMem Ha 603U10MO.

2. Bcenencku Jancupanu jemaida

., Toeap “ exnyuysa:

a.

6.

Beenencko nemaiio (eOHO Wi nOGeKe), GKIYYY6AJKU Camenumu;

Aoanmepu 3a 6ceieHcku JIAHCUPHU JemMAnd, BKIYYYEAjKU, OOKOIKY €
NPUMEHNNEO, — aNO2ejcKu/NepueejCKy  PAKemHU  MOMOpU  3a  u3e3 60
opouUmama unu CAUYHY CUCEMU 3 YNPABYBArse U 30 00B0JY6ATbe.

3. Conoaocnu paxemu

., Toeap *“ exnyuysa:

a.

Onpema nompebna 3a Mucuja, KAkO wimo ce ypeou 3a coduparee,
€BUOeHMUPAFsE U HPEHOC HA CheyUIYHY NOOAMOYY 30 MUCHJAL

Onpema 3a cnacysarse (na np. nadobpani), Koja modice 0a ce omempan, 6e3
0a ce HAPYULY6A CMPYKMYPHUOM UHIMESPUMEM HA 603UTIOMO.

4. Kpcmocyeauxu paxemu

.. Toeap *“ exnyuysa:

a.

6.

Mynuyuja 00 cexaxos 6uo (na np., eKCHIO3UGHA UNU HEEKCHAO3UBHA);

IIo00porcysauxu cmpykmypu . MexaHusMu 30 KOPUCTHEFse HA MYHUYUjama,
Kou mooicam oa duoam omcmpanemu, 6e3 0a ce HapYuLyea CmpyKmypHuon
unmezpumen! Ha 603UN0MO;
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B. Vpe()u U MEXAHU3MU 3d 3AUMUMA, 600PYHCYBARE, NAJICIbE UIU NYKARDE,

r. Onpema 3a awmumepku (HA np.. MAMKY, AHMUPAOAPU UMM Ypeou 3a
OMKpUSAare HA padapcku MAaMK), Koja modxce 0a ce omcmparu, 6e3 oa ce
HAPYULY8A CINPYKMYPHUOM UHMEZPUMeEm HA 803UN0NO;

a.  Onpema 3a usmenyearse Ha 00pasume utmo modice oa ce omempan, be3 oa ce
HAPYULysa CMpyKmypHUOm unmezpumem Ha 603U10MO.

5. lpyeu YABu
., Toeap ““ exnyuysa:
a.  Mynuyuja 00 cexaxoe 6uo (na np., eKCHIO3UBHA UMY HEEKCHIO3UBHA),
6. Vpeou u mexanusmu 3a saumuma, GOOPY’CY8Arse, NATEsE Ul HYKAIbE,

B. Onpema 3a auwmumepku (Ha Hp.. MAMKY, QHMUPAOApU Uiy ypeou 3d
OMKPUGArse HA PAOAPCKU MAMKI), KOja Modice oa ce omcmpanu, 0e3 oa ce
HAPYULYBA CINPYKINYPHUOM UHMEZPUMEm HA 603UA0MO;

r.  Onpema 3a usMeHysare Ha 00pasume Wmo Modice Od ce omcmpanu, 6e3 0da ce
HAPYULy6a CIMpYKNIyPHUOM UHMESPUMem HA 603UA0MO;

0. Onpema nompebua 3a Mucuja, Kako wmo ce ypeou 3a cobuparse,
eGUOeHMUPAarse U NPEeHOC HA  cheyuuuny nooamoyu 3a Mucuja u
HOOOPHCYBAUKU CIPYKIYPU KOJa MOJCe O ce Omcmpanu, 6e3 0a ce Hapyuiyea
CIMPYKMYPHUOM UHMESPUMEN HA 803UNOMO;

t.  Onpema 3a chacysarse (Ha np. HACOOPaHi), KOja MOdce Oa ce omcmpari, 6e3
0d ce HapPYWLyea CmpPYKmMypPHUOM UHMESPUMem HA 603UIOMO.

e. IloOOpoicysauxu cmpykmypu HQ MyHUYuu U MeXaHusMu 3a KOpucmerbe Ha
MyHUYujama, xou moxcam oa 6uoam omcempauemu, 6e3 0a ce HAPYULYed
CIPYKMYPHUOM UHMESPUMEMm HA GO3UTOMO.

,»1Ipon3BOACTBO

Ce cure a3y Ha IPOU3BOJCTBO, KAKO LITO CE:
— NMPOM3BOCTBEH HHKUHEPHUHT

— NMPOM3BOICTBO

— BKJIOILyBatb€

— CKJIONyBambe (MOHTAXa)

— mpoBepka

— TecTUpame

— 00e30enyBame Ha KBAIUTET

,,Onpema 3a npousBOACTBO™

3Hayn anath, oOpacuM, aONOHM, KOMA4H, KajamW, MaTpPHLH, WHCTaNalVH,
MEXaHH3MH 32 MIOpaMHYBambe, OlpeMa 3a TECTUpParbe, Apyra MalliHepHUja U COCTaBHU
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IEJIOBH Ol MCTATa, OrPAHHYEHA Ha OHHUE KOU Ce MOCEOHO MPOEKTUPAHH WITH H3MEHETH
3a,,pa3B0oj“ MM 3a €HA WK MoBeke (pasu Ha ,,IPOU3BOCTBO".

,2JKamanureru 3a Ipou3BOACTBO

3HauM ,,0mpemMa 3a IMPOM3BOACTBO U MOCEOHO MpoeKTHpaH ,,coPTBEP™ BrpazeH BO
HHCTANALUNTE 32 ,,pa3BO] MJIM eHa WK [oBeke (a3u Ha ,,IPOU3BOACTBO".

HlIporpamu’
3Ha4YM HHU3a MHCTPYKLMH 32 U3BEAYBame HA IPOLEC BO, MM KOHBEPTHOMIHOCT BO,
00NHK KOj C€ U3BPINYBa Off €JIEKTPOHCKH KOMITjyTep.

,,OTIOPHOCT Ha 3pauerme’

3HayM Jeka KOMIIOHEHTAaTa MJM OMpemMara € MPOeKTHpaHa WM KiacuuiupaHa na

M3APKU HABOA Ha pajujauuja KOM OArOBapaaT Ha BKYIHA 1033 Ha paaujandja om S5 X
5 . .

10” pana (Si) unu ja HaAMUHYBAaT.

,,Oncer™

MaKCHMaTHOTO PAacTOjaHHe KOELITO KOHKPETHHTE PAKeTHH CHCTEMU WM CHCTEMOT
Ha OecruioTHu Bo3ayurHu Jjerana (UAV) ce cmocoOHM [a MpEeMHHAT BO PEKMM Ha
cTabuJieH JieT, MEPEHO KaKO IMPOEKLHja HA HUBHATA TPAEKTOPUja HaJl MOBPIIHHATA HA
3emjara.

Texnuuxu 3a6eneutki.

1. Ilpu onpedenysarse Ha ,,oncecom” ke Oude 3eMeHa NPeO8UO MAKCUMAIHAMA
CHOCOBHOCM 6D3 OCHOBA HA NPOEKMHUMeE KAPAKMEPUCIUKU HA CUCMEMOM Npu
YeN0CHO ONMOBAPYBATLE CO 20PUBO U NOLOHCKO 20PUBO.

2. Oncecom 3a paxemuume cucmemu u 3a UAV cucmemume Ke ce 00pedysa
HE3A6UCHO 00 HAOGOpewHume (PAKMopy, Kako wimo ce. OnepamueHu
02PAHUYYBATLA, OZPAHUYYBALA HAMEMHAMU 00 MeaeMempuja, NOOAMOYHY GDPCKU
un Opyau HAOBOPEUIHIU OZPAHUYYBAILAL.

3. ,,Oncecom™ 3a paxemnume cucmemu ke ce 00pedy8a Npexy mpaexmopujama
Koja 20 makcumusupa ,,oncecom’, HoO NPeMNOCMASKA HA CMAHOAPO 3d
ammocepa na HUKAO-6e3 eemep.

4. ,,Oncezom* 3a cucmemume UAV Ke ce onpedenysa 3a pacmojanuemo 80 eonama
HACOKA, KOPUCMEJKU 20 HAjePURACHUOM NPOUN HA 1emom 00 21eOHA MOYKA HA
eopueomo (Ha np. 00poicyéarse Op3unA U 6UCUHA), NOO HPeMNOCMAGKA HA
cmanoapo sa ammocpepa na HKAO-6e3 eemep.

,,Codteep”

30up Ha efHA WM HA MOBEKE ,,IPOrpaMu” MM ,,MHKPONPOrpaMu” CMECTEHH BO KOj
6uo GU3NUKYU METHYM.

,» TexHomormja‘“

3naun noceOHa HHPOPMAIHja Koja e moTpeOHa 3a ,,pa3BojoT™, , MPOHU3BOACTBOTO™ HITH
Lymorpebara“ Ha mpomsBoaute. OBaa uHopManmja € BO (popMa Ha , TEXHHUKH
MOAATOIN  MIJIH ,, TEXHHYKA TIOMOIII".
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,, TeXHUYKa TIOMOITT*

Moske na buzne Bo GOpMHU KaKo LUTO Ce:
— ymaTcTBa

— BEIITHHU

— o0yka

— NPAKTHYHO 3HACIHE

— COBETONIABHHU YCIIYTH

,, TEXHUYKH TTOAATOLHN

Mozke na 6bunat Bo GOPMHU KaKo IITO Ce:
— TeXHUYKH LPTEKU

— IJIAHOBH

— aujarpaMu

— MozieNH

— ¢dopmynn

— TeXHUYKH AU3ajH U CIIeNN(PHUKAIINN

— NPUPAYHULN ¥ MHCTPYKIHMHU BO IMHCMeHa GopMa WM CHUMEHH Ha APYr MEIUyM
WM YPEAH KaKo IITO Ce:

— JIACK

— JIeHTa

— POM-memopHja
,,ynorpeba“
3Hauu:
— QYHKLIHOHHUPae
— uHCTananyja (BKIy4yBaj K MHCTAIAL] A Ha JIULE MECTO)
— OIPIKYBambe
— MompaBKa
— HCITUTYBAabE
— PEHOBHUpAbEe

3. TEPMHUHOJIOT'HJA

Kora cienxuTe TepMUHE Ce M0jaByBaaT BO TEKCTOT, THe Tpeba na ce pasdupaar Bo
COIJIACHOCT CO CJIEAHUTE 00jacHYBakba:

(a) ,.IloceOHO mpoeKTUpaHK™ OMHILIYBa ONpeMa, IEJIOBH, KOMIOHEHTH, MaTePH]jain
Wi ,,coTBep”, KO, Kako pe3yiTaT Ha ,,pa3Boj”, UMaaT YHHUKATHU CBO]jCTBA,
KOM TH Pa3JIMKyBaaT OI OJHAMpeX oapeneHu uenan. Ha npumep, onpeneH e oxn
ompemMara Koj € ,,ioce0HO MpoeKTHpaH 3a ymorpeda BO pakera, Ke ce CMeTa 3a
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TaKOB, CAMO aKO HeMa HHKakBa npyra ¢pyHkuja wim ynorpeda. CIudHo Ha Toa,
OofpeneH AeJd O ompemara 3a NMPOU3BOACTBO, KOj € ,,TOCeOHO MpoeKkThpaH™ 3a
MPOM3BOACTBO HA OZPeeH BH KOMIIOHEHTa, ke Ce CMeTa 3a TaKOB, CAMO aKO He
MOXK€E [a NMPOU3BENE APYTd BUAOBU KOMIIOHEHTH.

,,IIpOEKTHpaH WM U3MEHET  ONUINYBa ONpPEeMa, IEJIOBH MM KOMIIOHEHTH KOW,
KaKO pe3yJTaT Ha ,,pa3Boj“ HJIM U3MeHyBarbe, HMaaT MoceOHU CBOjCTBAa KOH T'A
npaBaT MOTOAHHM 3a OApeAeHa aruiukauuja. ,,lIpoekTupaHa wiu u3MeHera™
orpeMa, IejIOBH, KOMIOHEHTHU I ,,cOpTBEp™ MOKe Ia ce KOPUCTAT U 3a OPYTrU
ammukannu. Ha mpumep, mymmna o0JOXKeHa €O THTaH IPOEKTHPAHA 3a PakeTa,
MOJKE /1a C€ KOPHCTH CO KOPO3UBHH TEUHOCTH OCBEH MOPHBA.

,,Ce KOopucTH BO, ,,ceé KOPUCTH 3a“, ,,c€ KOPHUCTH KakoO“ HIH ,,COCOOeH™
ONMHINYBa OMpeMa, NEeJIOBH, KOMIIOHEHTH, MaTepujaii Win ,,copTBep™, Kou ce
MOrofHH 3a oxapeneHa wnen. Ompemara, HENOBUTE, KOMIIOHEHTHUTE WJIH
,copTBepoT He Tpeba na OGumar KOHPUIyPUPAHH, U3MEHETH WJIM OAPEIEHH 3a
KOHKpeTHaTa HameHa. Ha mnpumep, CeKoe MEMOPHCKO KOJO 3a BOCHH
crnenudukaun ke dune ,,cCI0COOHO™ 3a paboTa BO CUCTEMOT Ha BOICHE.

,JI3MeHeT BO KOHTEKCT Ha ,,codpTBep” ommiuysa ,,coprBep™, kKOj OmI HaMEepHO
M3MEHEeT Ha Ha4MH [[a UMa CBOjCTBa KOM I'O IIPaBaT IOTOAEH 32 OAPEeNSeHHU LeNn
wiM arnkanuy. HeroBure cBOjCTBa MCTO Taka MOJKAT Aia IO MPaBaT IMOrofieH 3a
LIeJIH MJIH aIlIMKaLWH, PA3IHYHH OZ OHHE 38 KOH OuJI ,,u3MeHeT™.

KATEI'OPHUJA I, TOYKA 1

KAT

EIrOPHUJA I

TOYKA 1 LHEJOCHHW CUCTEMU 3A JIAHCHUPAE

1.A.
1.A.1

1.A2.

1b.
1B.1.

1.B.

1.T.
1T.1.

11.2.

11
101

OITPEMA, CKJIOITIOBH 11 KOMITOHEHTH

. LlemocHu pakeTHH cucTeMU (BKJIy4YyBajKu CHUCTEMH 3a OallMCTUYKU
[TPOEKTHIIH, BCEJIEHCKH JIAHCUPHH JIeTala U COHAaKHH PaKeTH), CIIOCOOHH na
ucnopadysaar ,,ToBap” on Hajmanky 500 kg Bo ,,oncer” on Hajmainky 300
km.

LlenocHu cHCTeMH 3a OeCHIJIOTHH JieTaja (BKIyYyBajKM CHCTEMH 3a
KPCTOCYBaUKH PAaKeTH, APOHOBHM 34 BO3AYyLIHHU LEIM U Pa3y3HABAYKHA
OPOHOBH), COOCOOHU na ucnopadysaar ,,ToBap™ ox HajMmaiky 500 kg Bo
,,orncer ox Hajmanky 300 km.

OITPEMA 3A TECTUPAKBE 1 ITPOU3BOJACTBO

,Kanauurern 3a npou3BOACTBO®, MOCEOHO TMPOEKTUPAHU 3a CUCTEMHUTE
HaBeaeHu BO 1.A.

MATEPUJAJIN
Hewma.

CODPTBEP

,CodTrep” moceOHO TMpPOEKTHpaH WM HU3MEHeT 3a ,yrnorpeda”“ Ha
,KamaluTeTuTe 3a NPOU3BOACTBO™, HaBeaeHu 8o 1.B.

,,CodTBep” koj ru KoopauHUpa (PyHKLIUUTE HA MOBEKE O €4EeH [OTCUCTEM
oce0HO MPOEKTHPAaH WM U3MEHET 3a ,,ynorpedba™ BO CHCTEeMHUTE HaBeASHU
BO 1.A.

TEXHOJIOI'MJA

. ,,Texnonoruja*“ cnopen Omiurara 3adeneinka 3a TeXHosjoruja“ 3a ,,pa3soj™,
,,JIPOU3BOACTBO™ HJIH ,,yrioTpeba“ Ha onpema uinu ,,codprBep™ HaBeneHu Bo 1.A.,
1.6. nmmm 1.I.
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KATET'OPHJA I, TOUKA 2

TOYKA 2 HEJOCHHW TIIOTCUCTEMHM KOHU CE KOPHUCTAT TIIPH
HIEJOCHHU CUCTEMM 3A JIAHCHPAIGE

2.A.  OIIPEMA, CKJIOITIOBH 1 KOMITIOHEHTH

2.A.1. llenocHu MOTCHUCTEMU, KOU C€ KOPUCTAaT BO CUCTEMHUTe HaBemeHH BO 1. A,
KaKo IITO CIIeNyBa:

a. [ToemuHeYHU PaKeTHH CTENEHM, YNOTPeOJMBH BO CHUCTEMHTE HABEIEHU BO
1.A;

6. Jlerana co mOBTOpeH Bie3 BO armocepa M ompema MPOSKTHPAHA M
H3MEHeTa 32 HUB, KOM MOXKAT [a C€ KOPHCTAT BO CUCTEMUTE HABEHNEHH BO
1.A.,KaKko WITO CiienyBa, OCBEH 3a MpeaBHAEHOTO BO 3abememka 2.A.1. 3a
OHHME KOH Ce MPOSKTHPAHH 3a TOBAp KOj HE € OpyKje:

1. TomjoTHH IUTUTHHULM M COCTABHH [E€JIOBM 33 HUB HANpaBeHU Of
KEepaMHYKH MM abJaTHBHU MaTepH]aliy,

2. TomJOTHH OABOAU H JIEIOBU 3a HUB HAIIPABEHH O] JIECHU MAaTEPHjaiu CO
roJieM TOTUIOTEH KaIlalluTeT;

3. EnextpoHcka ompema moceOHO MpPOEKTHpaHa 3a JieTana CO MOBTOPEH
BJIe3 BO aTMocdepa,;
B. [loTcuTemMn Ha pakeTeH MOTOH, KOM MOXAT Ja C€ KOPHCTAT BO CHCTEMHTE
HaBelleH! BO 1.A., KaKko IITO CliefyBa:

1. PakeTHH MOTOpPH Ha TE€YEH TOrOH WM XUOPUOHHM PAKETHH MOTOPH KOH
MMaaT KamamuTeT Ha BKYNEH MMITYJIC €IHAKOB Ha Wiu morojeMm ox 1.1 x
10° Ns;

2. PakeTHHM MOTOpH Ha TEYHO MOTOHCKO TOPUBO, ITPOEKTUPAHU WIIM U3MEHETH
na Oupar BKIyYeHH BO MMOTOHCKM CHCTEMH Ha TEYHO FOPUBO KOH HMAaT
KaraluTeT Ha BKYIIEH UMITYJIC €1HAKOB Ha Uiy norosieM ox 1.1 x 10° Ns;

3aberewxa:

Anozejcku MOmopu Ha meuHo NO2OHCKO 20PUGO U MOMOPU 30 OOPIHCYBAILE
na aemanomo 6o opbumama naeedenu 60 2.A.1.6.2., npoexmupanu unu
usMenemu 3a ynompeoa 6o camenumi, Moxcam oa 6uoam mpemupant KaKo
Kameeopuja 1I, axo u36030m HaQ Rnomcucmem ce oOcmeapyeéa npu
HpUCYCMEOMO HA ANIUKAYUYU 30 KPAjHA Yhompebda u KEaHmumamueHu
02PanUYyearsd, coO06emnU 34 UCKIYYOK HA Kpajua ynompebda naseoena
nozope, Ko2a NOMUCHYBAILENO 60 6AKYYM He € nozonemo 00 1kN.

r. ,,CucreMu 3a HacouyBame yMoTpeOJHUBH BO CHCTEMHTE HaBemeHH BO 1.A,
crnocoOHHM 3a JOCTHIHYBAbE CHCTEMCKA TOUHOCT o 3,33 % Wi MOMaJKy BO
OIHOC Ha ,,orcerot (Ha mp., ,,CEP“ onl0 km wiu nomManky, Ha ,,0rcer” on
300 km), co uckny4dok Ha mpeaBuaeHoTo BO 3abenernka 2.A.1. momony, 3a
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2b.
2b.1.

OHHE KOM Ce TPOEKTHUPaHU 3a MPOEKTHIH co ,omcer” mox 300 km wim
MIIOTUPAHU JIETAJIA;

Texnuuru 3abeneuiku.

1.,,Cucmem 3a wuacouyeéarse 2o unmezpupa npoyecom Ha meperse u
npecmemyearse  Ha  no3uyujama Ha  603und U Oop3unama  (m.e.
HABUAYUJAMA) CO NPOYECON HA NPECMEmy6arse U UCHPAKArbe HA Hapeodu
00 KOHMPOIHUME CUCMeMU 30 JIemdarse HA GO3UNAMA 30 0d ce Kopusupa
mpaexmopujama.

2., [ENI-CEP* (sepojamnocm na yupkyiapna zpewika) e Mepra 3a
npeyusHocm, OePUHUPAHA KAKO PAOUYC HA KPY20M KOj € NOUYUOHUDAH 60
yeHmapom Ha yenma, 60 onpedeieH oncez, 60 Koj erezyéa 50% 00
KOpUCHUOM mMosap.

n.ITorcucreMu 3a KOHTpOJa Ha BEKTOP HAa MOTHUCOK, yHOTpeONHBH BO

CHCTEMUTE HaBeJeHH BO 1.A., CO HCKJIy4OK Ha MPEIBUICHOTO BO 3abenemka

2.A1. 3a oHME KOHM C€ MPOCKTHPAHH 3a PAKETHU CHUCTEMH KOM He IO

HAJMHHYBaaT KamalUTeTOT ,,0mncer /, Topap Ha CHCTEMHTE HABEICHU BO

1.A;

Texnuuxa 3abeneuika:

2.4.1.e. 2u srayuysa cieonume Memoou 3a HOCMUeHyearse Ha ynpaegy6arsemo
CO 6eKMOPOM HA NOMUCOK:

a. Duexcubuina maaznuya;
6. HUnjexmuparse meunocm unu cexynoapen 2ac;
B. [loosuoicern momop unu maasnuya;

r. [lpenacouysare Ha NPOMOKOM HA U30YEHU 2ACOBU (MAA3HU JONAMKU
unu conou);

n.  Kopucmere na jasuuursa 3a nOmMucox.

r. MexaHU3MU 32 OCHIYPYBame€, BOOPYXKYBambe, IaleHhe WIH IIyKambe,
ynoTpebIuBY BO CHCTEMHTE HABENSHH MOA 1.A.,, OCBEH Kako IITO €
nmpensuneHo Bo 3abenemka 2.A.1. momony 3a OHHE KOM Ce HaMEHETH 3a
CHCTEMH KOU HE C€ HaBEeIEeHU BO 1.A.

3abenewxa:

Hexnyvoyume 6o 2.4.1.6., 2.4.1.2., 2.4.1.0. u 2.A.1.I. nocope moxcam oa ce
mpemupaam kaxo Kamezopuja II, ako nomcucmemom ce u36e3y6a coenacHo
usjasama  3a KpajHa  ynompeda U KEAHMUMAMUSHY — OSPAHUYYEAILA,
CO00BeMHU 30 UCKTYHOK HA HO20pe HABeOeHAtA KPAjHA ynompeoa.

OIIPEMA 3A TECTUPABE U ITPOU3BOJACTBO

,JKamarmrern 3a TpPOW3BOACTBO™, MOCEOHO MPOEKTHPAHH 3a TMOTCHCTEMHTE
HaBeleHU BO 2.A.
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2b2

,OmpemMa 3a mnpou3BOACTBO™, MOCEOHO TMPOEKTHpPaHa 3a MOTCHCTEMUTE
HaBeJeHU BO 2.A.

2B. MATEPUJAJI

Hewma.
2. COPTBEP
2TI.1. ,,CobrBep” mnoceOHO MpOEKTHUPaH WM M3MEHET 3a ,ymnorpeba” Ha
,,KaralnuTeTuTe 3a IPOU3BOACTBO™, HaBeneH BO 2.B. 1.
2T.2. ,,Codreep” nocebHO MPOSKTHPAH MM H3MEHET 3a ,,ynoTpeda” Ha pakeTHUTE
MOTOpPH HJIM MOTOPHU HaBezieH! Bo 2.A.1.B.
2TI.3. ,,Codteep” nmoceGHO MPOESKTUPAH MK U3MEHET 3a ,,ynorpeda“ Ha ,,CHCTeMHTE
3a Haco4dyBamwe™, HaBeneHu Bo 2.A.1r.
3abeneutxa:

2.

I'.3. exmyuysa , ,copmeep” nocebHo npoexmupan Ui U3MEHem 3

noododpysare Ha padomama Ha ,,cucmemume 3a Hacoyyeare' 3a oa ce

nocmuzne unt HaoOMune Mmoynocma nasedena 6o 2.A4.1.2.

2T'4. ,Codreep” moceOHO TMPOEKTHpPaH WM H3MEHeT 3a ,ynotpeda“ Ha
IIOTCUCTEMH HJIM OIpeMa HaBeneHH Bo 2.A.1.6.3.
2I'5. ,Codreep” moceGHO TPOEKTHpPaH WM H3MEHeT 3a ,ymotpeda“ Ha
cucremure Bo 2.A. 1.1,
2I'6. ,Codreep” moceOHO MPOEKTHpPaH HJIM H3MEHeT 3a ,ynotpeda“ Ha
cucremute Bo 2.A.1.T.
Sabenewxa:

I1oo ycnos 3a npucycmeo ma aniukayuu 3a Kpajua ynompeoa, cooosemuu co

UCKAYUOK 60 Kpajua ynompeoda ,,cogpmeep “, konmpoaupan 00 2.1.2. - 2.I.6.

M

1.

27

211

ooice 0a ce mpemupa kaxo Kamezopuja 11, kaxko wmo cnedyesa:

Cnopeo 2.I'2. axo e nocebHO npoexmupan uiu uzmeHem 3d AnoejcKi
MOMOPU HA MEUHO ROZOHCKO 20PUGO UAU MOMOPU 30 OOPHCYBArse HA
JeMAiomo 60 OpOUMAMA NPOCKMUPAHU UIU UZMEHemy 3d ynompeoa 60
camenumu, Kako wmo e Haseoeno 6o 3abvenemra 2.4.1.6.2.;

Cnopeo 2.I'.3., axo e npoexmupan 3a npoekmunu co ,,oncez" noo 300 km
WY RUAOMUPAHU TEMAN;

Cnopeo 2.I'4. ako e nocebHO NPOEKMUPAH UMY U3MEHEN 3a Jemand co
NOBMOpEH 6113 60 amMMOchepa NPOeKMUPAHI 30 MOBAP KOj He € opyxice:

Cnoped 2.I'5. arxo e NpOeKmMupan 3a pPAKemHU CUCMeMU KOU 20 He
HAOMUHYBAAM KAnAYUMeEmom ,,oncez "/, moeap’ Ha cucmemume HageoeHu
60 1.4 .;

Cnopeo 2.I.6., axo e npoexmupan 3a cucmemu, pAa3uyHu 00 OHUE
Haseoenu 6o 1.A.

TEXHOJIOTUJA

»TexHomoryja“ cnopex Ommrara 3a0enemka 3a TeXHOIOrwja“ 3a
,»Pa3Boj“, ,,POM3BOACTBO" WJIH ,,yIOTpeba“ HAa ompema wiu ,,copTBep”
HaBenenn B0 2.A., 2. 6. mu 2T,
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KATEI'OPHJA 1I; TOUKA 3

KATEI'OPHJA 11
TOYKA 3 IHOIOHCKHM KOMITOHEHTH 1 OITPEMA

3.A. OITPEMA, CKJIOIIOBH 1 KOMITOHEHTH

3AL

3A2

Typbomiaszau u TypOONponeIepCKy MOTOPH, KAKO IITO CIIENyBa:

a. MOTOpI/I KOHU ' UMaaT U ABETE CIICAHU KaAPAKTECPUCTUKHA!

1. ,,MakcumaiHa BpemHOCT Ha moTucok™ moronema ox 400 N (moOuena
JOfIEKa MOTOPOT HE € TMOCTaBEeH) OCBEH MOTOPU OMOOpEHH 3a LUBUITHA
ynotpeba co ,,MaKCHMaJHa BPeIHOCT Ha MOTHCOK™ morosnema oxa 8,89 kN
(nobueHa moneka He € TIOCTaBEH MOTOPOT); U

2. Tloce6Ha motpouysadka Ha ropuso ox 0.15 kg N° ' h™ ! i momanky
(mpu MakcHManHa IIOCTOjaHA CHJIa, Ha MOPCKO HHBO, KOPUCTEjKH
crangapn 3a armocdepa cropen IKAO/ICAO);

Texnuuxa 3abeneuika.

Bo 3.A.la.l. ,makcumarna 6peOHOCM HA NOMUCOK™ e MAKCUMANHA
6PEOHOC HA NOMUCOK 34 OOHOCHUOM GUO MOMOP 60 HEUHCMATUPAHA
cocmojoa cnopeo cneyugpuxayuja na npoussooumenom. Cepmuduyupana
6peOHOCIN HA NOMUCOK NpU ynompeda 3a yueuinu yeary e eOHaKed uiu
NOMANA 00 MAKCUMATHAMA 6PeOHOCH! HA HOMUCOK 34 OOHOCHUOM 6UO
MOMOP 80 HEUHCMIATUPAHA COCIMOJOQ NOKANCAHA 0O NPOUIBOOUMENOM.

0. MoTopH, MpOeKTUPAHU WM WU3MEHETH 3a CHCTeMHTe HaBemeHd BO 1.A. u
19.A.2., He3aBHUCHO OJf MOTHCOK U crel(UuHa NOTPOLIYBaYKa Ha TOPHBO.

3abenemxa:

Momopume nasedenu 6o 3.A.1., moxcam oa 6uoam npedmem HA U303, KAKO
oen 00 NUAOMUPANY TeMANA UAU GO KOTUYUHU NO2OOHU 34 0e106U 30 3AMEHA

3a nujiomupanu emaid.

PeaxTiBHO-MIIA3HH MOTOPH/CYTIepCOHIYHH PEaKTHBHO-MIIa3HN
MOTOPH/IYJICHPAYKH MJIA3HH MOTOPW/MJIa3HH MOTOPU CO KOMOMHHpPaH LUKIYC
U 1OCeOHO MPOEKTUPAHH KOMIIOHEHTH 33 HUB, YIOTPeONHBU BO CHCTEMHUTE
HaBezieHU BO 1.A. u 19.A.2.

Texnuuka 3abeneuika.

Bo mouka 3.A.2. ,,momopu co koMmMOuHUpau yuxayc ce momopume Kou
Kopucmanm 08a unu no8exe YUKIYCl 00 CreOHUme MUnogu MOMopPU: MOMop Hd
eacua mypouna (mypoomaasHu, mypoonponenepcku, mypooseHmuiamopcKu u
MOmMOp co mypbo OCKA) PeakmuHO-MAA3NU MOMOPU, CYNePCOHUYHU
PEaKMUBHO-MIIA3HY MOMOPU, NYICUPAYUKY  MIA3HY  MOMOPU, NYICUPAUKY
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3.A3.

3 A4

3.AS.

OeMOHAYUCKU MOMOPYU U PAKMHY MOMOPU (CO MEYHO/YEPCMO 20pu60 U
Xubpuonu).

Kykuiura Ha pakeTHH MOTOPHU M COCTaBHU JEJIOBH 32 ,,M30Jalfja” U MJIa3HHLIU
3a HUB, yIOTPeOJHBH BO cucTeMuTe HaBeneHn Bo 1. A. miu 19.A.1.

Texnuuxa 3abereutka.

Bo 3.4.3. ,,uzonauyuja’ e namenema oa ce KOPUCMU HA COCMAGHUME 0eJI06U
HA pakemuuom MOMmMOp, m.e. HA KyKUWMEMO, HA MIA3HUYAMA, G1e3HUme
omeopu, npezpadu  Ha  KyRUWmMemo U GKIYYY6Ad  GVIKAHUSUPAHA  UNU
HONYSYIKAHUSUPAHA ~ CMECA  HA  2yMA  WMO  COOPICU  UBONAYUCKY WU
ocnoomnopen  mamepujan. Mooxce Oa ce ynompebu u HA HPUKTYUHUNE
Kanauursa 30 RONYWmMarse Ha HANOHOM UIY HA NOKIONKUM.

3abenewxa:
Buou 3.B.2. mamepujan 3a ,,u3orayuja” Hampynanu uiy Ha cloesil.

MexaHu3MH 3a CTENEHH, MEXaHM3MH 3a OJIBOjyBale CTEIEHH W HHBHA
Merydasza, ynoTpeOauBM BO CUCTEMHUTE HABEICHH BO 1. A.

Babenrewxa:

HUemo maxa, euou mouxa 11.4.5

Cucremu 3a yIpaByBame CO TEYHH, TYCTH U TeJHH TOpuBa (BKIY4yBajKu
OKCHIATOPH) U MOCEOHO MPOEKTUPAHU COCTABHH JICIOBH 32 HUB, YIOTPeOIHBH
BO CUCTEMHUTEC HABCIACHHU BO 11A7 MPOCKTUPAHU WUJIM USMCHETHU Ha pa60TaT BO
yciosu Ha BuOpauuu Hag 10 g rms nomery 20 Hz u 2 kHz.

3abenewxu.

1. Eouncmeenu cepsosenmunu, nymnu W 2acHu mypounu naseoenu 60 3.4.5
ce crneonume:

a.  Cepgosenmuiu npoexmupany 3a 6p3unu Ha NPOMOK 00 24 aumpu 60
MUHYmMA uau nogexe, npu ancoiymen npumucok 00 7 MPa unu nogexe
U KOU UMQAm épeme HA 002060p HA NPUOBUdICY6ay nomMano 00 100 ms.

6. Ilymnu, 3a meunu pakemuu 2opued, co OP3UHA HA OCKA eOHAKEA U
noconema 00 8000 rpm. npuU MAKCUMAIEH PADOMEH PEXNCUM UMU CO
HpUMUCOK HA ucPprarse eOHaKkos uau no2onem 0o 7 MPa.

B. Tacnu mypéunu, 3a mypouncku nymnu Ha me4nu zopued, co 6p3una
HA OcKa eOHarea wiu nozoiema 00 8 000 rpm npu maxcumajieH
pabomen pexncun.

2. Cucmemume u romnonenmume onuwmanu 6o 3.4.5., moowcam oa 6uoam
npeomem Ha U3603, KAKO 0ell 00 Camenumil.
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3.A6.

3A7.

3A8.

3.A9.

IToceGHO MPOEKTHPAHH KOMIIOHEHTH 38 XMOPUIHU PaKeTHH MOTOPH, OTHITAHN
B0 2.A.1.8.1. n20.A.1.6.1.

PanujaiHy TOMYECTH JISKHUINTA KOH I'M HMAaT CHTE TOJEPAHIMH HAaBEIEHU BO
cormacHoct co ISO 492 kmaca Ha Tonmepanumja 2 (wim ANSI/ABMA
cTaHnmapnHa kiaca Ha Ttonepanimja 20 ABEC-9 mmm npyru HalmOHaJIHU
CKBI/IBaJ'IeHTI/I) W no;:[o6pa7 1 KOU I'M UMAaaT CUTC KapPAKTECPUCTUKNU HAaBECCHU
OJOJY:

a. Brarpemen nujamerap Ha npcTeHoT Mery 12 u 50 mm;
6. HagpopetieH qujamerap Ha npcTeHOT Mery 25 u 100 mm; u
B. [lTupuna mery 10 u 20 mm.

PesepBoapu co TeyHO TOpHBO, MOCEOHO MPOEKTHPAHH 3a PAKETHH TOpHBA
KOHTPOJMpaHH BO Touka 4.B. wiu Apyru Te4HM ropuBa KOM C€ KOPHUCTAT BO
cucremuTe HaBeneHu Bo 1.A. 1.

,» TypOomponenepckn MOTOPHU CHCTEMHU ™ MTOCEOHO NIPOSKTHPAHU 38 CHCTEMHUTE
B0 1.A2. mnu 19.A.2 1 3a HUB NOCeOHO NMPOEKTUPAHU COCTABHU JIEJIOBH, KOU
nMaaT MakcumanHa MokHoct Hax 10 kW (koja ce mocTHrHyBa BO
HEWHCTAJIIpaHa CcOCToj0a NpH CTaHOAPOHH YCIOBH 33 MOPCKOTO HHBO U
cranpapaot 3a armochepa Ha MKAQ), co uCKIy4ok Ha cepTHHUIMPAHUTE
MOTOPH 32 [IUBIJTHO BO3JyXOILJIOBCTBO.

Texnuuxa 3adeneuika.

3a yeaume na mouka 3.4:9., ,, mypbonponenepcku momopen cucmem
BKIIYYYBA C € 00 CIIeOHOB0:

a. Momop co mypbo ocka; u

6. Cucmem 3a mpancmucuja Ha CUnA 30 NPEHOC HA CUNAMA 60 NPONENEPONI.

3.A.10. Komopu 3a coropyBame M MJIA3HHLIM 33 PAaKeTHH MOTOPH CO TEYHO

3.b.
3b.1.

TOPUBO, YMOTPeOJHWBH BO MOTCHCTEMHTE HaBeAHH BO 2.A.1.B.2. Wi
20.A.1.6.2.

OIIPEMA 3A TECTUPABE U ITPOU3BOJACTBO

,JKamanutern 3a mpom3BOACTBO™ MOCEOHO MPOEKTHPAHU 3a OMpeMa MM
marepujanu HasegeHd Bo 3.A.1., 3.A2, 3.A3, 3.A4, 3A5, 3A6,
3.A8,3.A9,3.A.10. wu 3 B.

,Onpema 3a Npou3BOACTBO™ TOCEOHO NPOEKTHUpaHAa 3a OlpemMa WM
marepujanu HaseneHd Bo 3.A.1., 3.A2, 3.A3, 3.A4, 3A5, 3A6,
3.A8,3.A9.,3.A.10. w1 3.B.

Marmien 32 00JHKYBamke CO MPOTOK U ITOCEOHO MPOEKTHPAHM IEJIOBH 3a

HUB, KOU:

a. Bo cormacHocT co TexHmukara cnenudukanpja Ha TNPOM3BOIUTENOT,
MOXKaT 1a C€ ONpeMaT CO ENWHHIM 32 HyMepudka KOHTPONAa WM CO
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3B.2.

3T
3I.1.

KOMITjyTepCKa KOHTPOJIa, IyPU M KOra He Ce OTNPEMEHH CO TaKBU eIMHHIIA
Ha UCTIOpaka; u

6. Mmaat noBeke Of1 ABE OCKH KOH MOKAT HCTOBPEMEHO Ia Ce KOOPIHHHPAAT
3a KOHTpPOJIa Ha KOHTypHa 00paboTKa.

3abenewxa:

Osaa mouxa wHe GKIYUY6A MAWUHU KOU He ce ynompebysaam 60
,, IPOU3800CMB0 ** HA NO2OHCKU COCMABHU O0el06U U onpema (Ha npumep,
KYKuuima 3a MOmMopu) 3a cucmemu Haseoenu 60 1.A.

Texnuyka 3a6enreutka.

Mawunuy  xkaj kou e KOMOUHUpDAHA YHKyUjama HA OONUKY8ARE CO
yenmpughyeanno ucmucHyearse u OGIUKY8Are CO NPOMOK Ce CMEemaam Kako
MOWUNY 30 O0IUKYEAIBE CO NPOMOK.

MATEPUJAJIN

. ,BHarpemHo 0010xKyBamwe”, ynorpeOiuBo 3a KyKUIITa HA PAKETHH MOTOPH BO

cuctemuTe HaBemeHH BO 1.A., WIM NOCEOHO NPOEKTUPAHO 3a CHUCTEMHTE
HaBeaeHu Bo 19.A.1. unmu 19.A.2.

Texnuyka 3aoeneutka.

Bo 3.B.1. ,, Bhampewino obao0xcysarse “ ce cmasa 3a epaHudHaAma NOGPUILHA
Mery Y8pCmOmo pakemHo 20pu6o iU KyKUumemo unu usoiayuckama oono2a
Koja O00uYHO e meyHa Oucnep3uja 00 OLHOOMAOPHU UM  UBONAYUCKU
Mmamepujanu, Ha npumep, Xuopokcui-mepmunupan nonudymaouern (HTPB)
noiHem Co jaenepoo umu Opye NomuMep €O 000A0eH GYIKAHUSUPAUKU
Mamepujan, HaHeceH CO HPCKAFse UM NPEMAYKYBAre NPeKy GHAMPEULHUOM
SUO HA KYKUULMEMO.

Marepujan 3a ,u3onauuja” BO HajrojeM [en, ynoTpeOauB 3a KyKHINTa Ha
PaKeTHH MOTOPU BO CUCTEMHUTE HaBENeHU BO 1.A., MM MOCEOHO MPOEKTHPAH
3a cucreMuTe HaBeneHu Bo 19.A.1. unu 19.A.2.

Texnuuka sabenemxa.

Bo 3.B.2. ,,usonayuja* e namenema oa ce KOpUCMuU na COCMAasHume 0eno6U Ha
PAKemHUOm MOMOop, m.e. Ha KyKummenio, Ha MAG3HUYAMC, Gle3HUme Omeopi,
npezpaou Ha KyRUMIMemo U GKIYYY6d GYIKAHUSUPAHA UL NOTYEYIKAHUSUPAHA
cMeca HA 2ymMa wmo COOpICU UB0NAYUCKU UNU O2HOOMRNOpeH Mamepuja.
Hcemo maxka, mooce Oa ce ynompebu na NPUKIyYHUME KANAYURA 30
NONyumarse Ha HANOHOM UAY HA NOKIONKUMe HagedeHu 60 3.4.3.

CO®TBEP

,CodTBep” moceOHO TpOEKTHpaH WM W3MEHeT 3a ,yrmorpeba“ Ha
,,KamaluTeTuTe 3a MPOM3BOACTBO™, W MAIIMHUTE 3a (POpPMHparme MPOTOK
Hasenenu Bo 3.6.1. umu 3.6.3.
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3T1.2. ,CodrBep” moceOHO MPOEKTHpPAH WK HM3MEHET 3a , ymorpeba™ Ha ompema
naBenena B0 3.A.1,3.A2,3A4,3A5,3A6 um3A9.

3abenewxu:

1. ,,Cogpmeep* nocebno npoexmupan unu uzmenem 3a ,yhompeba“ na
Momopu naeedenu 60 3.A.1 mooice 0a 6ude npeomem Ha U3603 KAKO Oeli 00
NUTOMUPAHU TEMANA UTU KAKO ,,cOmaEep ** 3a 3amMeHA HA ucmume.

2. ,,Cogpmeep* nocebno npoexmupan uiu usmenem 3a ,yhompeoda™ na
KOHMPOIHUMeE cucmemy 3a 20puso HaeedeHu 6o 3.A.5. moowce Oa 6ude

13

npeomen Ha U3603 KAKO Oejl 00 cameumu wi Kako ,,cofpmeep *“ 3a 3amena
Ha ucmume.

31.3. ,,CodrBep” moceOHO MPOEKTUPAaH HJIM H3MEHET 3a ,pa3Boj” Ha ompema
HaBenmeHa BO 3.A.2.,3.A3. umu 3.A4.
3. 4. TEXHOJIOTHUJA

3. 1. TexHomoruja“ cmopen Omiutata 3a0enerika 3a TEXHOJOrHja“ 3a ,,pasBoj,
,[IPOU3BOACTBO™ WJHM ,,yrnoTpeba™ Ha ompema unu ,,copTsep” HaBeIEHU BO
3A1,3A2,3A3,3A4,3A5,3A6,3A8,3A9,3.A.10.,35, 3.B.
nm 3.1
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KATEI'OPHJA 1II; TOUKA 4

TOUYKA 4 T'OPUBA, XEMUKAJIMU U ITPOM3BOJCTBO HA TOPMBA

4.A.

4b.
4b.1.

4b.2.

4b.3.

OIIPEMA, CKJIOIIOBHU U KOMIIOHEHTH
Hewma.
OIIPEMA 3A TECTHUPAIE U ITPOU3BOACTBO

,»OIpeMa 3a Mpou3BOACTBO", U OCEOHO MPOEKTUPAHH KOMIIOHEHTH 3a Hea, 3a
,,TIPOM3BOACTBO", paKyBame W MpH(pakame HA TECTHPAHE HA TEYHH TOpPUBA
WM HUBHU COCTOJKM HaBeneH!u BO 4.B.

,,Ompema 3a IpOM3BOACTBO, pas3iu4Ha O OHaa HaBexeHa BO 4.5.3, u moceGHO
MPOEKTHPAHN KOMIIOHEHTH 3a Hea, 3a MPOH3BOIACTBO, PaKyBame, MeEIlarbe,
BYJIKAaHU3HPAIE, JIeeHe, MPECcyBame, MalIHHCKa 00paboTKa, eKCTpyAHpame
win npudakame Ha TECTHPAkE HA LIBPCTH MOTOHCKH TOPHUBA MJIM COCTOjKH
onuinany Bo 4.B.

Omnpema, Kako IITO CIEAYBa, U MOCEOHO MPOSKTUPAHN KOMITOHEHTH 32 Hea!

a. Cepucky MeIIaJIKK 32 MeLIame MO BaKyyM BO OIICer of HyJa 10 13,326 kPa
M CO MOXKHOCT 3a KOHTPOJA Ha TEMIIepaTypaTa BO KOMOpATa 3a Mellambe U
MTO I'M UMAaaT CUTE CJICOAHU KapaKTCPUCTUKH:

1. Bkynen Bonymerpucku kanauuter oa 110 nutpu nnu nosexe; u

2. Hajmanky enHa ocKa 3a Mellame/TMeUeHhe MOHTUPAHA HAIBOP OX
LIEHTaPOT;

Baberemxa:

Bo mouka 4.5.3.a.2. mepmunom eOHA ,,0CKA 34 Meuidrse/2yeyerse” He ce
O0HECYBA 30 0ea2OMEPAMOPY U POMUPAYKY CEYUI.

6. KonTHHYnpann Memmanky 3a Mellame MOA BaKyyM BO OICEr OX Hyjda A0
13,326 kPa 1 co MOKHOCT 32 KOHTpOJIa Ha TeMIlepaTypaTa BO KOMopara 3a
MCIIAkE€ U ITO I'M UMAAT CUTE CJICAHU KAPAKTCPUCTUKHU !

1. JIBe viM MMOBEKE OCKU Ha MEIIAJKU/TMEYAIKH, UK

2. Enxa poTHpadka Ocka LITO OCLMIMPA M UMA 3aIlLW/UIIH 338 IMEYeHhe Ha
OCKaTa, KaKO M BO BHATPEITHOCTA HA KYKUINTETO HAa KOMOPATa 32 Melame;

B. MeJTHHIIN CO TE€YHO TOPHBO KOH C€ YIOTpeOyBaar 3a Apodeme MIIH MeNemhe
HAa CYIICTAHIINNTE HaBeneHn Bo 4.B.;

r.,,OnpemMa 3a NPoM3BOACTBO® Ha MeTaleH IIpaB ILITO CE€ KOPUCTH 3a
,»TIPOU3BOACTBO", BO KOHTPOJNHMpPaHa CpeauHa, of chepHH, cheponaHn i
aTOMU3HMPAHI MaTePHjay KOu ce HaBeneHn Bo 4.B.2.8., 4 B.2.r. mmn 4.B.2. 1.

Baberewrxa:

4.b.3.2. exnyuysa:
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o

IIhasma  cenepamopu  (6UCOKOpPeK6eHmAHY  eNeKmpoNaynly) — umo
Modicam oa ce kopucmam 3a 000UGAFse HA Npauikecm Uy cqepuver
Memanen npag co Opeanu3ayuja Ha NPOYec 80 CPeOUHA APeOH-600,

Onpema 3a enekmpuyHO NPA3HErse wmo Modce 0a ce ynompeoOu 3a
o0obusarse HA Npautkecm Ul ceplyer Memanern nPas co OP2aAHU3AYUA
Ha npoyec 60 CPeoUna apeoH-600d;

Onpema wmo Moxce 0a ce KOpUcmu 3a ,,npou3eo0cmeo “ Ha cgepuuni
ANYMUHUYMCKY RPABOGU CO NPemeoparse pacmon 60 npag 60 UHePmHa
cpeouna (na npumep, azom).

Sabenemu.

1. EQuncmeenume cepucku MewlanKy, KOHMUHYUPAHUING MEUWQIKY KOU ce
KOPUCIMAM 3 Y8pCMU HOLOHCKU 2OPUBA UMY HUBHU COCMOJKU HABEOCHU 80
4.B., u meanuyume O MeYHO 20PUGO, ONUMWAHU 60 4.b., ce onuwanu 6o
4.5.3.

Dopmume Ha ,,onpema 3a NPOU3EOOCMEO  HA MemANeH npas, Kou He ce

HaseOenu 60 4.5.3.2., mpeba Oa ce oyenysaam 60 co2nacHocm co 4.5.2.
4B. MATEPUIAJIN

4B.1. Kommo3uTHH roprBa 4 KOMIO3UTHU U3MEHETH NBOOA3HU TOpUBA.

4.B.2. I'opuBHH CYNCTaHLNH, KAKO LITO CJAENYyBa:

a. Xunpasus (CAS 302-01-2) co koHueHTpauuja Haa 70%;

0. lepuBaTi Ha XUAPA3HH, KaKo IITO CIEAYBA:

R W

9.
10.
11.
12.
13.
14.
15.
16.

. Monomermnxunpasua (MMH) (CAS 60-34-4);

. Hecumerpuuen numernnxunpasud (UDMH) (CAS 57-14-7);
. Xunpazux MoHoHUTpaT (CAS 13464-97-6);

. Tpumerunxunpasun (CAS 1741-01-1);

. Terpamermxuapasun (CAS 09.12.6415);

6. N, N nnamunxunpasus (CAS 5164-11-4);
7.
8

Ammnxunpasu (CAS 7422-78-8);,

. ETunen nuxunpasun,

MoHOoMeTHIXUAPA3HH IUHUTPAT;

HecumeTpuyeH AMMETHIXUAPA3HH HUTPAT;,

XunpasunuyM azun (CAS 14546-44-2),
JUMeTUIXUAPA3UHAYM a3UL;

XunpasuauyM auautpat (CAS 13464-98-7),

Juumumo okcanna kucenuHa auxuapasud (CAS 3457-37-2);
2-xuapokcuerinxunpasud Hurpatr (HEHN),

Xunpasunuym nepxiopar (CAS 27978-54-7),
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17. Xunpazuauym gunepxiopar (CAS 13812-39-0);

18. Metunxunpasun murpat (MHN) (CAS 29674-96-2),

19. Muernnxunpasus aurpat (DEHN);

20. 3,6-guxunpasuHo Terpasud Hutpat (DHTN),
Texuuyka sabenewixa:

3a 3,6-ouxudpasuno mempazun numpo ce Kopucmu u umemo 1,4-
OUXUOPA3UH HUMPAM.

B. Coepuuen mmu chepounen anymunuymcku mpas (CAS 7429-90-5) co
TOJIEMHHA Ha Y€CTUYKH NoMajky ox 200 x 10~ *m (200 pum) u compxkuHa Ha
anymMuHuyMm on 97% 1o Maca WiId [OBeke, BO ciy4aj kora Oapem 10% on
BKYITHaTa TEKHUHA C€ COCTOM Ol YeCTHYKH momanu ox 63 um, cnopen ISO
2591-1: 1988 mnu exBUBaJIEHTHY HAL[MOHAJIHU CTAHAAPAM,

Texnuuxa 3abeneutka:

Tonemuna na vecmuuxa 00 63 um (ISO R-565) cooosemcmesysa na 250 oxya
(no Tajrep) unu 230 oxya (cmanoapo ASTM E-11).

r. MeraneH npas on koj Omno ox cinegHurte: nupkonuym (CAS 7440-67-7),
Oepumym (CAS 7440-41-7), marnesuym (CAS 7439-95-4) wnu HuBHU
Jerypy, axko HajMaiky 90% oOn BKYNHHOT BOJYMEH WM TEXHHATa HA
YEeCTUYKU C€ COCTaBEHH OJ YeCTHYKH cO rosemuHa mox 60 pum (wro ce
OJpenyBa MPeKy MEPHH TEXHHKH KaKO INTO Ce. TEXHHKa CO CHTO, JIACePCKa
mudpakija WM ONTHYKO CKEeHHparbe), 0e3 pasyiuka manud ce chepudHm,
aToMH3UpaHy, CEepOUIHH, JNYIINEeCTH WIH MeJIeHH, cocTaBeHH of 97% mo
Maca U MoBeKe OJ HeKOj OXl rOpeHaBeIeHUTE METAJIH;

Sabenewxa.

Ipu MyaTuMonanHa pacrnpenenda Ha YecTHIKHUTe (IIP. MELIaBUHH Of 3pHa CO
Pa3JIMYHK TFOJEMHHH) BO KOja C€ KOHTPOJIMPAaT €ICeH WIH HEeKOJIKY HAuWHH,
ce KOHTPOJIUpA LieJlaTa CMeca BO IIPasB.

Texnuuxa 3abeneutka.

lpupoonama coopacuna na xapuuym (CAS 7440-58-6) 6o yupronuym
(061uuHO 00 2 00 7%) ce mepu 3ae0HO CO YUPKOHUYMOM.

a. Meranen npas on 6op (CAS 7440-42-8) unu ox nerypu Ha 00p, CO COAPIKHUHA
Ha Oop 85% mo maca unM noBeke, ako HajManky 90% Of BKYIHHOT BOJIYMEH
WA TEKWHATA HA YECTHUKH Ce COCTABEHU OJl YECTUYKH CO rojieMHHa 1mox 60
um (IITo ce oapeayBa MPeKy MepHH TEXHHKH KaKO IITO Ce. TEXHHKA CO CHTO,
Jnacepcka Mudpakija WIH ONTHYKKM CKEHHpamwe), 0e3 pasinka Aaiu ce
chepuunn, atomusupany, chepoUIHY, TYIIIECTH WIH MEJICHH,
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3abenewxa:

Lpu mynmumooanua pacnpedenda na yecmuyxume (np. Mewlagunu 00 3pHa
CO PazIUYHU 20/IeMUHL) 60 KOJA Ce KOHMPOIUPAAMm eOeH Ul HeKOIKY HAYUHH,
ce KOHMPOIUPA Yerama cmeca 60 npas.

f. Matepujaiu cO BHCOKa €HEpreTcka ryCTHHA, KOM MOXKAT Aa Ce KOPUCTAT BO
cucremute HaBenenu Bo 1.A. mm 19.A., xako wTo crenysa:

1. Meurany ropusa KOH COAPKAT LBPCTU U TEUHU I'OPHBA, KAKO IITO € OOpHa
. . 6
CyCIIeH3Hja,41ja eHepreTcka ryCTHHA BP3 OCHOBa Ha obeMoT e ox 40 x 10
J/kg nnu nosexke;

2. Jlpyru ropuBa WiH aJUTHBH 32 FTOPHBA CO BUCOKA €HEPreTcKa rycTuHa (Ha
p., KyOaH, joHcku pactopH, JP-10), unja eHepreTcka rycTuHa Bp3 OCHOBA
Ha obemot e ox 37,5 x 109 J/m® wim moronema, mepero mpu 20 ° C u
MpUTHCOK ox enHa atMochepa (101,325 kPa);

3abenewmxa:

Touka 4.B.2.1.2. ne ce oomecysa ma npoussooume 00 Qocuinu 2opuea u
ouoeopuea npoussedenu 00 3e1eHYYK, GKIVYYBAJKU 20pusd 3d MOMOPU
cepmuuyupany 3a ynompeoba 60 yYUSUIHAMA ASUJAYU]A, OC6EH AKO HE Ce
cneyujanno hopmyaupanu 3a cucmemume Hasedenu 6o 1.A. u 19.A.

e. 3amMeHa Ha XWApa3sMH TOPHBA, Kako TO cJjexyBa: 1,2-
Humernnamunoerunasug (DMAZ) (CAS 86147-04-8).

4B.3. Oxcumaropw/I'opuBa, KaKo IITO CIIEAYBA:

Ilepxnoparu, Xj10paTu U XpOMaTH, NMOMEIIAHU CO METald BO MpPaB WM IPYyTU
KOMITIOHEHTH Ha BUCOKO-EHEPreTCKO MOPHUBO.

4B.4. Oxcuaupadky CYNCTaHLMHU, KaKo IITO CIEAyBa:

a. OKCI/I,HI/Ipa'-IKI/I CynCTaHuM KOU C€ KOPHUCTAT 3a PAKETHU MOTOPU CO TCYHO
TOpHUBO, KaKO LITO CJICAYyBa.

Juasot tpuokcun (CAS 10544-73-7),
Aszor nuokeua (CAS 10102-44-0)/ nuasot terpaokeun (CAS 10544-72-6),
Huasot nentokcug (CAS 10102-03-1);

Memranu oxcunu Ha asot (MON);

A o e

WNuxubupana a3orHa kucenuHa mto ucnyinta upseH dan (IRFNA) (CAS
8007-58-7);

6. CoennHeHHja cOCTaBeHH Of (PIyop M €IeH WIN MOBEeKe IPYTU XaJOTCHH,
KUCJIOPOJ, WU a30T,

3abeneutxa:
Touxa 4.B.4.a.6. ne ce oonecyea na azom mpugpnyopuo (NF3) (CAS 7783-54-

2) 8o eacosuma cocmojoa, 6udejru moj ne Modice 0a ce KOPUCmi 60 paKemHu
annuxayuu.
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4B.5.

Texnuuxa 3adeneuika.

Mewanu oxcuou na asom (MON) ce pacmeopu na azomen oxcuo (NO) o
ouazomen mempoxcuo/asomen ouoxkcuo (N,OyNQOj) xou mooxcam oa ce
ynompebam 60 paxemuu cucmemu. I[locmojam pasnuunu cocmojku Kou
mooicam oa buoam uoenmuuxysanu kaxo MONi unu MONij, kade i u j ce
yenu Opoesdu KOU 20 NPEMCHABYSAAM HPOYEHMON HA A30MeH OKCUO 60
cmecama (na np. MON3 coopoicu 3% azomen oxcuo, MON25 - 25% aszomen
okcuo. I'opua epanuya e MON40, 40% no maca).

. OKCH,Z[l/Ipa‘lKI/I CYICTaHLIMU KOU C€ KOPUCTAT 3a PAKETHU MOTOPU CO LUBPCTO

TOPHBO, KaKO LITO CIeqyBa:
1. Amonnym nepxnopat (AP) (CAS 7790-98-9);
2. Awmonuym aunutpamun (ADN) (CAS 140456-78-6);

3. Hurpo-amunu (nuknorerpamermieH-terpanurpamus (HMX) (CAS 2691-
41-0); unknorpumernieH-TpuruTpamud (RDX) (CAS 121-82-4);

4. Xunpasunuym autpodpopmar (HNF) (CAS 20773-28-8);

5. 2,4,6,8,10,12-xekcanurpoxekcaasonsoBypruran (CL-20) (CAS 135285-
90-4).

ITonumepHu cyncTaHLUU, KaKO LITO CIeAyBa:

a. Kapbokcn — TtepmuHupan nonudyTranueH (BKJIydyBajku kapOokcmnm —
tepmuHupad nonudyranuen) (CTPB);

6. Xuapokcu — TepMHHHpaH MOJIUOyTaareH (BKIy4yBajKH XUAPOKCHIT —
TepMuHupaH nonudyranuen) (HTPB),

B. Inuumnun asun nonumep (GAP);

r. Iomubyranuen — akpuiHa kucenuHa (PBAA),

1. ITonubyTaanueH — akpuiiHA KUCeNHHA — akpuiIoHUTpHI (PBAN);
t. Tomutperaxunpodypan noaueruneH riaukon (TPEG).

e. HNomurmumann vurpat (PGN mmu poly-GLYN) (CAS 27814-48- 8).

Texnuuka 3abeneuwka:

Ionumempaxuopogypan nonuemunen enuxon (IPEG) e 6nox xo-noaumep na
nonu  1,4-6ymanouon (CAS 110-63-4) u nonuemunen emuxon (PEG) (CAS
25322-68-3).

4B.6. Jlpyru anuTHBY Ha rOpUBA U ar€HCH, KaKO LITO CIEAyBa:

CBp3yBaykH areHCH, KaKo LITO CIENyBa:
1. Tpuc (1-(2-metun) asupugunmn) Gochun oxcun (MAPO) (CAS 57-39-6);

2. 1,1', 1"-tpumesonn-tpuc (2-erunazupunut) (HX-868, BITA) (CAS 7722-
73-8);
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3. Tenanon (HX-878), peakuucku MPOH3BOA Of TETPACTUIEHIICHTAMUH,
akpuonutpu u rummnoi (CAS 68412-46-4),

4. Teman (HX-879), peakuuckd TPOU3BOA ON TETPACTHICHIICHTAMHH U
akpuonutpu (CAS 68412-45-3),

5. IoBekeyHKIIMOHANHI a3UPUIHHCKH aMUIN CO M30(TANCKH, TPUME3HIHH,
M30LIMAHYPCKH HJIM TPUMETHUIIAAMICKU T[JIABHOCTONOHH CTPYKTypH U 2-
METHUJT WU 2-€THJI CYIICTUTYLIMU HA a3UPUIUHCKH IPCTEH;

Babereuxa:

Toura 4.B.6.a.5. exnyuyea:
1. 1, 1"-usogpmanoun-éuc (2-memunazupuoun) (HX-752) (CAS 7652-64-4);

2. 2,4,6-mpuc (2-emun-1-azupuounun)-1,3,5-mpuazun (HX-874) (CAS
18924-91-9);

3. 1 1-mpumemunraounoun-éuc (2-emunasupuoun) (HX-877) (CAS 71463-
62-2).

6.  Katamusaropu Ha CTBPIHYBauKH PeaKLH, Kako WTo cneaysa: Tpudenun
omsmyt (TPB) (CAS 603-33-8);

B.  3meHyBauu Ha CTAHAAPOHOTO COTOPYBaE, KAKO LITO CIEAyBa:

1. Kap6opanu, nekapbopanu, meHTabopaHu M HIBHH JIEpPUBATH,

2. lepuBatu Ha epoLieH, KaKo IITO CIeAYBa:

a.
6.

B.

Karonen (CAS 37206-42-1),

Etun dpepouen (CAS 1273-89-8);,
TIpomun deporex;

n-Oytun depouen (CAS 31904-29-7),
ITentun dpepouen (CAS 1274-00-6);
JMUUKIONeHTUI GepoLieH;
Juukioxekcus GpepoLeH;

Huerun pepouen (CAS 1273-97-8),
Junponun depores,

JubyTtun depouen (CAS 1274-08-4),
Huxexcun pepouer (CAS 93894-59-8);

Anerun ¢pepouen (CAS 1271-55-2) / 1,1'-nuanerun dpepouen (CAS
1273-94-5);

Depouenosa kapOoxcmnnHa kucenusaa (CAS 1271-42-7) / 1,1'-
¢epoueHosa nukapbokcunHa kucennna (CAS 1293-87-4);

Bytauen (CAS 125856-62-4),
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4T.
4TI.1.

4.]1.

4701,

Jb. Jlpyru nepusati Ha GepoLeH KOH MOXKE a Ce KOPUCTAT KaKko
HU3MEeHyBa4yH Ha Op3MHATa Ha COrOPYBamE HA PAKETHO T'OPHUBO;

Sabereutxka:

Touxa 4.B.6.6.2.0 ne ce oonecysa Ha Oepuéamu HA (epoyer Kou cooplIcam
APOMAMUYHA PYHKYUOHATHA 2PYRA CO WECM jazaepoont amomi, 000aoeHu
HA MONEKYNOom HA (epoije.

r.  Ecrepu n mmactudukatopu, Kako WTO CIeyBa:
Tpuerunen riukon auaurpat (TEGDN) (CAS 111-22-8);
Tpumeruneran Tpuautpat (TMETN) (CAS 3032-55-1);
1,2,4-6yrantpuon tpunurpar (BTTN) (CAS 6659-60-5),
Huerunen rinukon auxutpat (DEGDN) (CAS 693-21-0);

4,5 nuazugometTui-2-merui-1,2,3-rpuason (uco- DAMTR);,

S

IInactudukaropu Bp3 ocHoBa Ha HUTpaTtoeTwnHuTpamud (NENA), kako
IITO CleNyBa:

a. Merun-NENA (CAS 17096-47-8);
6. Erun-NENA (CAS 85068-73-1);
B. Bytun-NENA (CAS 82486-82-6)
7. IlnactuyukaTopy Bp3 OCHOBA HA AMHUTPOIIPOIIIL, KAKO IITO CIEAYBA:
a. buc (2,2 muautponpormin) atieran (BDNPA) (CAS 5108-69-0),
6. Buc (2,2 aunutponpomui) popman (BDNPF) (CAS 5917-61-3);

n.  Crabunmsaropu, Kako IITO CIEAyBa!

—

. 2-autpomudenmnamut (CAS 119-75-5);
2. N-metw-n-uurpoanmwmH (CAS 100-15-2).

CODTBEP
,,CoTBep” moceOHO MPOEKTHPaH MM U3MEHET 3a padOTeme WM OAPIKYBambe
Ha ompemMara HaBemeHa BO 4.b., 3a ,mpow3BOACTBO® W ympaByBame CO
MaTepyjajy OnuIany 8o 4.B.
TEXHOJIOTHUJA
,Texnonoruja“ cmopen Ommrara 3alenemmka 3a TEXHOJOTHja 3a ,,pa3Boj,
,,[IPOU3BOICTBO MJIH ,,ylOTpeba™ Ha ONpemMa MJIM MaTepujaid HaBeaeHu Bo 4. 5.
u4.B.
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KATEI'OPHJA 1II; TOUKA §

PE3SEPBHMPAHO 3A MJIHA YIIOTPEBA
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KATEI'OPHJA 1I; TOUKA 6

TOYKA 6 IPOU3BOJICTBO HA CTPYKTYPHU KOMITIO3UTH
IIMPOJUTHUYHO TAJIOXKEWE W 3TYCHYBABE W CTPYKTYPHH
MATEPUJAJIN

6.A. OIIPEMA, CKJIOITIOBH 1 KOMIIOHEHTH

6.A.1. KoMIO3UTHE CTPYKTYpH, JaMHHATH ¢ [POU3BOAH 3a HUB IOCEOHO
MPOEKTUPaHH 3a yrnoTpeda Bo cucremute HaBeneHu Bo 1.A, 19.A.1. umu 19.A.2.
¥ TTOTCUCTEMHUTE HaBeneH! BO 2. A. mmm 20.A.

6.A.2. JIenoBu 01 MOBTOPHO 3aCUTEHU MUPOJIU3UPAHU (T.€ jarsiepo-jaryiepoa) KOU rH
MMaaT CUTE CIIETHU KaPAKTEPUCTHKH:

a. [IpoekTupaHu 3a paKETHA CUCTEMH, U
6. IToroguu 3a ynotpeba Bo crictemuTe HaBereHu Bo 1.A. wiu 19.A. 1.
6.5. OITIPEMA 3A TECTHUPAILE 1 ITPOU3BOJCTBO

6b.1. Ompema 3a ,mpomM3BOACTBO® HA CTPYKTYPHH KOMIIO3WTH, BIIAKHA,
IIpeIUMIIPErHUPAaHN WK MaTepujaiy WIH HNpeno0Inny, IOrogHu 3a ynorpebda
BO cHcremute HaBemenu Bo 1.A., 19.A.1. wmu 19.A.2. momoiay, U moceGHO
MIPOEKTHPAHU KOMIIOHEHTH U Tpubop:

a. MamuHy 3a HAMOTYBalbe HULIKYM WIM MAIIMHU 33 OPULBPCTYBalbe BIAKHA,
Kaj KOHM [BIDKEHATa 3a INO3ULHOHHpAme, BUTKAKE M HAMOTYBame Ha
BJIAKHATA MOXAT A2 OMOaT KOOPOWHHPAHH M MPOTPAMHPAHU BO TPU WITH BO
MOBEKe OCKH, TPOEKTHUPAHU 32 TPOM3BOICTBO HA KOMIIO3UTHH CTPYKTYpHU
WU JIAMUHATH Of BJIAKHECTU MAaTepUjajy WIA MaTepujaiy 3a GpuiIaMeHTH u
KOHTPOJIHH CHCTEMH 3a KOOPIMHALM]a U IPOrpaMUPAbE;

6. MamuHu 3a peneme JeHTH WM JISHTH Of] BJIaKHA, Kaj KOW IBIDKeHaTa 3a
MO3ULMOHUPAbE U PEICHE HA JIEHTUTE, JIGHTUTE Of] BJIaKHA WUJIH JIUCTOBUTE
MOXKaT a OMAaT KOOPAMHHUPAHU U MPOrpaMUpPaHH BO [BE HJM BO MOBEKe
OCKH, TIOCeOHO POSKTUPAHH 33 TIPOM3BOACTBO HA KOMIIO3UTHH CTPYKTYPH 32
pakeTH U TPYIOBH Ha JIETaNa;

B. [loBekeHacouHH, MOBEKEAMMEH3UCKM NPENWIKM HWIM MAallUHU 32
HCTIpeyIeTyBake, BKIYUYBa KU aJanTepyu U KOMILUIETH 33 MPHIIaroayBambe 3a
TKaewe, BKPCTYBAKE WIIH TUIETEHE BIAKHA 3 MIPOU3BOJICTBO HA KOMIIO3UTHH
CTPYKTYpPH,

Sabdenemxa:

6.5.1.6. He Ce 0OHECY6A HA MEKCIMUIHUME MAUUHY WMO He ce
MOOUDUKYBAHU 30 HABEOEeHUME KPAJHI YROMPeOU.

r. Ompema MNpOEKTUpaHAa WM M3MEHETa 33 IPOM3BOACTBO HA BJIAKHECTH
MaTepHjajii WK MaTepujau 3a QHIaMEHTH, KaKo IUTO CIEeNyBa:
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652
6.b.3.

6.b.4.

6b.5.

6.B.
6B.1

1. Ompema 3a mnperBopame Ha I[OAUMEPHH BiakHA (Kako IITO ce
NONUAKPWIOHUTPHJ,  BEIITaYKa CBWIA WM  [ojukapbocuian),
BKJIy4yBajK1 Oce0Ha OMpeMa 3a 3aTerHyBarbe Ha BJIAKHATA 32 BPEME Ha
3arpeBameTo;

2. OnpeMa 34 TaJIOXKCHE CJIEMECHTU WU CO@,Z[I/IHeHI/Ija Ol racHa (1)21321 Ha
3arp€aHu BJAKHECTHU TMOIJIOTH,

3. Omnpema 3a BOIEHO CIIHHYBamb€ HA OTHOOTIOPHA KePaMHUKa (KaKo IITO €
TYMHUHHYM OKCHI),

1. Ompema mpoeKTHpaHa WM M3MEHeTa 3a MoceOeH TpeTMaH Ha MOBPIIMHATA
Ha BJIAKHOTO 33 MPOU3BOACTBO HA IIPEAUMIIPETHUPAHU M IHPENOOJIHIH,
BKIIy4yBajKU OIpEMa 3a BaJlambe€, U3BJIEKyBame, OOJIOXKYBame, MAIIMHU 32
ceuene U MAabJIOHH 38 KPOeHe.

3abenewmxa:

Hpumepu 3a cocmasnu 0en0su 1 QO0amoyu 3a Mawunu Hasedeni 60 6.5.1.ce
Kaaanu, OCKU, MAMpuyu, Qiamy 30 HPUyspcnyeare u 3a Hpecysarse,
BYIKAHUBUPAILE, /leerbe, CUHMEPYEArbe Ul 6P3Y6Ase KOMROZUMHU CIPYKMY,
JAMUHAMY U NPOU3BO0U 00 HUG.

. MiaszHunu noceGHO MPOEKTHPAHU 3a MPOLECUTE HaBeaeHH BO 6./1.3.

Hsocratnuky npecu KOU ' UMaaT CUTE CINEeIHH KapaKTepUCTHKU:
a. Makcumanen paboTeH nputucok og 69 MPa unu noronew,

6. IIpoexkTupaHu 3a JOCTUTHYBAE U OAPIKYBaEkhe HA KOHTPOIHUPAHO TOILUIOTHO
OKpYyKyBame Ha Temrreparypa ox 600 °C nnm moronema; i

B. MMaaT mymivHa Ha KOMOpa CO BHATPeLIeH Aujamerap on 254 mm wuiu
TIOTOJIEM.

Ieuku 3a XEMUCKO TAJIOXKeHe 0/ racHa (a3a, NPOEKTUPAHH HJIM U3MEHETH 3a
3TYCHYBaIb€ Ha jariepoi-jariepon KOMIO3UTH.

Konrponu Ha onpema u nponecu, pa3audHU Of OHME HaseneHH Bo 6.b.3 nmu
6.b.4, xou ce mpoeKTHpPaHU WM U3MEHETH 3a 3TYCHYBalbe M IHPOJU3a Ha
MJIa3HUIM Ha PaKeTH U HOCHM BPBOBHU HA JIeTaja KO IOBTOPHO BJIEryBaaT BO
atMmocepara, u3pabOTEHH O CTPYKTYPEH KOMITO3HUT.

MATEPUJAJIA

. IIpenuMmperanpany co BIAKHA MOTOMEHH BO CMOJIA U IPeThOPMH CO BIIAKHA

o0JIO>KeHH CO MeTas, 3a CTOoKara HasereHa BO 6.A.l., HampaBeHH WIH CO
OpraHcka MaTpHIda MM CO MeTaJlHa MATpHIA, KOPHUCTEJKH BJIAKHECTH WIIH
HULIKACTH 33jaKHyBamba KOM HMAaT ,, TOUYHO OmpenelieHa H3APKINBOCT Ha
HUCTETHYBame moromema on 7.62 x 10* m u ,rouno ompeneneH MoOAyd
noronem oz 3.18 x 10° m.

Sabencuka:
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Eouncmeenu npeoumnpe2nupanit co 61aKHA NOMONEHU 60 CMONA, HABEOEHU 60
6.B.1. ce onue wmo xopucmam cMmomu Yujd memMnepanmypa HA 3aACMAKIYEArbe
(Tg), no empedcysarse, e noconema 00 145 °C, kako wmo e o00pedeno co
cmanoapoom ASTM D4065 unu eonakeo na neeo.

Texnuurxu 3aoeneuxi.

1. Bo mouka 6.B.1. ,nocebna uszopiciueocm HA UCMESHYE8ARemMO™ e
MAKCUMATHA U30PHCTUBOCHT HA UCESHYBAREMO 80 NACKANU, eOHAKEU HA
N/m’  nodenenu no cneyuduuna mexcuna 6o N/m’, usmepena na
memnepamypa 00 (296 + 2) K ((23 + 2) °C) u coooeemna eraza 00 (50 +
5)%.

2. Bomouka 6.B.1. ,, [loce6nu mooyau ™ e JyH208 MoOYl 60 NACKAIU, €OHAKEU
na N/m’ nodenenu no cneyugpuuna mexcuna 6o N/n’, usmepen na
memnepamypa o0 (296 = 2) K ((23 = 2) °C) u cooosemna enaxcnocm 00 (50
+ 5)%.

6.B.2. TIOBTOpHO 3aCHTEHH MUPOJU3MPAHH MaTepHjaiu (T.¢ jaryiepoi-jariepoa) KOou

6.B.3

6B.4.

6.B.5.

6.B.6.

T'H UMaaT CUTE CJICTHH KapaKTePUCTHKH!
a. [IpoexTrpanu 3a pakeTHU CUCTEMH;, U

6. IToroguu 3a ynotpeda Bo cucteMute HaBeneHu Bo 1.A. win 19.A 1.

. ®unu 3pHecTH rpaduT co ryctina o 1,72 g/cc uiam morojemMa, U3MepeHa Ha

15°C, n xom umaat romemuHa Ha 3pHata ox 100 x 10~ *m (100 pm) wnm
IIOMAJIKy, KOU C€ KOPUCTAT 332 PaKeTHU OTBOPHU M HOCHM BPBOBH HA JIE€TAJa 32
HOBTOpPEH BJie3 BO aTMocdepara, KOM MOXAT Aa C€ MPOU3BENAT MAILINHCKH BO
CJIeTHHBE TPOU3BOIU:

a. umuaapu xou umaat aujamerap ox 120 mm MM TOBEKE M AOJKMHA Of
50 mm ujIM noroJjiema;

6. Tybu xom mMaar BHATpeIleH AujaMeTap oA 65 mm WM IOrojeM U
nebennHa Ha SUAOT Of 25 mm WM morosieMa U AOoJDKUHA of 50 mm uiu
HIOTOJIEMA;, WU

B. baokoBu xom mmaar rojemuHa ox 120 mm x 120 mm x 50 mm wnm
MOroJieMa,

IMuponnTCcky UM BIAKHECTH 3a]aKHATH rPa(uTH, KOU ce KOPHUCTAT 32 PAKETHU
OTBOPH ¥ HOCHH BPBOBH Ha JIeTajia 3a IMOBTOPEH BJie3 BO aTMocdepara Kou ce
KOPHCTAT BO CHCTeMuTe HaBeneHu Bo 1. A mwim 19.A.1.

KepamMuuky KOMIIO3UTHH MaTepHjain (TUENeKTpPHYHA KOHCTAHTa TIoMaia off 6
Ha koja buno ¢pexsermja ox 100 MHz no 100 GHz) 3a ymorpeba Bo pagomu
KOH C€ KOPUCTAT BO CUCTeMHUTEe HaBeneHu Bo 1.A. wiun 19.A 1.

CunuunyMcku-kapOu MaTepHjai, Kako IITO ClenyBa;
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a. MamuHcka 00paboTirBa apMupaHa KepaMHKa 3aCHiIeHa CO CHITMKOH-KapOu,

KOja Cce KOPHCTH 3a 4YEJHHUTE BPBOBH KOHM C€ KOPHCTAT BO CHCTEMHTE

Hasegenu Bo 1. A. wmm 19.A.1

6. KepaMH4ky KOMIIO3UTH 3aCHIICHH CO CHJIMKOH-KapOHI, KOM ce KOPHCTAT 3a

YCJIIHUTE BPBOBU, BO3MJIA 3a TIOBTOPHO BJICTYBAHEC U KPHUJIa HA OTBOPUTE KON

ce KOPUCTAT BO CUCTeMHUTe HaBeneHu Bo 1.A. wmu 19.A.1.

6.B.7. Matepujaiu 3a u3paboTKa Ha KOMIIOHEHTH 32 PAKE€TH BO CHCTEMHTE HaBEIEHH

Bo 1.A., 19.A.1. unu 19.A.2, KaKo IITO ClienyBa:

a.

—

Bondpam u nerypu Bo popma Ha YECTMYKH IO TEKHMHCKA CONpPKMHA Ha
Bondpam ox 97% wiu noBeke U CO FOJEMHUHH Ha YecTHuYKH of 50 x 107 *m
(50 yum) unm nomanky;

MosbneH u nerypu Bo GopmMa Ha YECTHYKH MO TEKUHCKA COAPXKHUHA Ha
MoaubaeH on 97% wuin noBeke U CO TOJIEMUHHM Ha yecTH4ku o 50 x 107 ®m
(50 yum) nim nomanky;

Bondpam matepujanu BO UBpcTa (opMa KOU TH HMMaaT CUTE CIEAHU
KapaKTEPUCTHKH:

. Imaart koj 6110 Of CIIETHUTE COCTABH HA MaTePH] ajioT:

i. Bondpam u nerypu co KOJMYUHCKH ynaen Ha BondpaMm ox 97% umm
MOBEKE;

ii. Bondppam undunrpupan co 6akap co KONIUYHHCKH yIes Ha Boippam
on 80% wmnu rMoBeKe; WK

iii. Bondpam nHdunTpupan co cpedpo co KOJMIHMHCKU yaen Ha Bojdpam
on 80% wnu moseke; 1

. ITpu mammHcka 00paboTka MOXKe a ce Jo00UjaT CIIeAHUTE MPOU3BOIH:

i. Iunuuapu kou uMaar aujamerap of 120 mm M MoBeke U NOJDKHHA
ox 50 mm WK TorojieMa;

ii. Tybm xoum mMaaT BHATpeLIeH AujaMeTap O 65 mm MM HOrojieM U
nebenuHa Ha SUAOT Of 25 mm MM MOrojeMa M AOKHHA of S0 mm
WY [IOTOJIEMA,

nim

iii. Broxosu kou mMaar roseMuHa ox 120 mm x 120 mm x 50 mm wuau
ToroyieMa.

6.B.8. MapTeH3UTHH YeNULM, YIOTPeONUBH 3a CUCTEMUTe HaBemeHW BO 1.A. wiu
19.A.1., IMajKu TH CUTE HABEAEHH MO0y KaPaKTEPUCTHKH:

a. MakcumainHa 3aTerHyBadka LIBpCTUHA, u3Mepena Ha 20 °C, e enHakBa Ha WU
HIOrojieMa Of;

1.

0.9 GPa Bo kanena coctoj0a Ha PacTBOPOT; UK
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2. 1.5 GPa Bo cocToj0a Ha CTBpAHYBaWk€e HAHOCUTE; H
0. Hekoja ox cnenaute hopmu:

1. Jluct, moua wiu TyOa co nebenrHa HA SHOOT WM IUIOYATa €HAKBA Ha
Wiy nomMaja oa 5.0 mm; uiau

2. Leskoeonu Qopmu co aebenrHa Ha SHAOT eQHAKBa MM nomana ox S50
mm ¥ BHATPELIEH [HjaMeTap eJHAKOB WK rorosieM ox 270 mm.

Texnuyra 3abereura:
Mapmenzumnu uenuyu ce dcene3nu ie2ypu:

a. [enepanno oxapakmepusupanu co GUCOKO HUGO HA HUKEN, MHOZY Maid
COOPIACUHA HA Ja2TepoO u ynompeoa HA eNeMeHmU 30 3AMeHA U Manoe 3a
NPOU3600CMEBO U 3201eMY6AIbE HA MEPOOCMA HA Ne2ypama; U

()}

Kou ce noonosicenu na yuraycu na mepmuyka oopadomxa 3a 0a ce onechu
npoyecom nA MAPMEH3UMHA mMpaHcopmayuja (kanena cocmojéoa Ha
pacmeopont), no wimo 6une NOOIONHCEHU HA 32071€MYBAFsE HA OMNOPHOCH
na cmapeerse (Cocmojoa na cmeponysarse Ha HAHOCUINE).

6.B.9. CrabunusupaHu cO THUTAaHHUYM Ayruiekc Heprocysadku udenuk (Ti- DSS),
yrnotpebauBu Kaj cucremute HaBegeHu BO 1.A. mimu 19.A.1. kou ru umaar
CUTE CJICAHHN KAPAKTEPUCTHUKU NOAOJIY

6. IITo ru mMaat cuTe OX CICTHUTE KAPAKTEPUCTHKU:

1. Compxn 17.0-23.0 npoceuna TexxuHa Ha xpoM u 4.5-7.0 mpoceuHa
TEeKUHA HA HUKEI,
2. ma coppkuHa Ha TuTaHUyM norosneMa of 0,10 npocedHa TexxuHa;, 1

3. ®@epuTHO-ayCTEHUTHA MUKPOCTPYKTYpa (MCTO Taka HapedeHa u ABodasHa
MHUKPOCTPYKTYpa) OO Koja HajManky 10 TOpOLEHTH Of BOJYMEHOT €
aycrenutr (Bo cormacHoct co ASTM E-1181-87 wunm HauuoHamHH
€KBUBAJICHTH); U

0. Hekoja o cinenaute popmu:

1. MHrots uiay LIMIKH KOM MMaaT rojeMuHa ox 100 mm unM nmoBeke BO
CeKoja TUMEH3Hja;

2. JIucTOBH KOM UMaaT mupourHa o 600 mm wiu noBeke u nebenuHa on 3
mm WU TOMAJIKy,; U

3. Tybu xom mmMaar HajmBopelleH aujaMerap ox 600 mm wiM ToBeke U
nebenrHa Ha SUIOBUTE OX 3 MM WU IIOMAJIKY.

6I'" COO®TBEP
6I.1.,CodtBep” moceOHO TPOEKTHpAaH WM HU3MEHET 3a paboTeme WIH

onpxyBame omnpema HaseaeHa Bo 6.b.1. 6I'2.  Codrep® mnoceCHO
IIPOEKTUPAH MM U3MEHET 3a onpema HaseneHa o 6.5.3., 6. 5.4. unu 6.B.5.

6.1. TEXHOJIOTUJA
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6.J1.1. , Texuonmoruja“ cnopen Omirata 3alenelnka 3a TeXHOJOrHWja™ 3a ,,pa3Boj”,
,,IIPOM3BOACTBO™ WJHM ,yHmoTpeOda“ Ha ompema, Marepwjanu wui ,.codreep
naBenenu B0 6.A., 6.6., 6.B. unu 6.T.

6.J1.2. , Texunuku nomarouu” (BKJIy4yBajKH YCIOBU 3a 00pabOTKa) M MPOLIEAYPH 3a
perynmpame Ha TeMIeparypara, HPUTHCOKOT Wi arMocepa Kaj aBTOKIABH
Wim XUAPOKJIaBU KOra c¢€ KOopucrar 3a IIPOMU3BOACTBO HA KOMIIO3UTHU
MaTepHjajiy WK JeyMHO pepaboTeHH KOMIIO3UTH, YIOTpeOIUBY 3a OmpemMara
WM MaTepHjaiiuTe HaBeleH! Bo 6.A. uiu 6.B.

6.J1.3. ,TexHonoruja“ 3a IPOU3BOACTBO HA IUPOJUTHYKH MATePUjaad OOIMKYBaHU
BO KaJlalli, BPETeHa WM IPYr CYICTPAT O FacOBM Ha HPEKYPCOPH KOH ce
pazioxkysaat Ha TemmnepatypeH orcer ox 1 300 °C mo 2 900 ° C na mputncoun
on 130 Pa (1 mm Hg) no 20 kPa (150 mm Hg), Bkny4yBajku ,,TEXHOJIOTHja" 32
YTBPAYBamE Ha COCTABOT HA TACOBM HA NPEKypCoOpH, Op3MHM Ha MPOTOK H
LIEMUTE U NapaMeTPUTE 33 KOHTPOJIA Ha [IPOLIECHTE.
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KATEI'OPHJA 1I; TOUKA 7

PE3EPBHMPAHO 3A MTHA YITOTPEFA
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KATEI'OPHJA 1I; TOUKA 8

PE3EPBHMPAHO 3A M/IHA YIIOTPEBFA
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KATEI'OPHJA 1I; TOUKA 9

TOYKA 9 HHCTPYMEHTH, HABUIAITMIA W OAPEJYBAIE HA

IIPABEII

9.A. OIIPEMA, CKJIOITOBU 1 KOMIIOHEHTHU

9.A.1. VHTerpupaHu CHUCTEMH 3a JIETAHE KOM COAPKAT JKUPO-CTAOHIIU3ATOPH WU
ABTOMATCKH IMUJIOTH M KOHM CE IMPOCKTHPAHU WM U3MEHETH 32 KOPHCTEHhe Ha
cuctemure Hapemenn BO 1.A. wmm 19.A1, mmm 19.A2, u mocebHO
MPOCKTHUPAHNU KOMIIOHEHTHU 3a HUB.

9.A2. Xupo-acTpo KOMIAacu ¥ JAPYTM ypeAu KOW [00HMBaar mojokba HiIu
OpHeHTalyja MpeKy HeOecKH Tejla CO aBTOMATCKO CJIEIeHEe WIH CATEIUTH U
3a HUB OCEOHO MPOEKTUPAHU COCTABHU [EJIOBU.

9.A3. JluHeapHHM aKIleJePOMETPH TPOEKTHpPAaHU 3a ymoTpeba BO CHUCTEMH 3a

WHepIYjaiHa HABUTALMja MK BO CUCTEMH 3a BOJCH-E OJ] CUTE BHIOBH, KOU
ce Kopucrat BO cucremute HaseneHu Bo 1.A., 19.A.1. uim 19.A.2., xou ru
UMaaT CHUTE CJIeHH KapaKTePUCTUKH U 33 HUB MOCEOHO NPOEKTHUPAHU
COCTaBHU JIEJIOBH:

a. ,,JToBTOpNIUBOCT HA ,,akTOPOT 3a ckana™ noMaina (mogodpa) ox 1250 ppm,;

6. ,,JToBTOpNMBOCT Ha ,,0TCTaIyBamke noMana (nogodpa) ox 1250 micro g.
3abenewxa:

Tourka 9.4.3. ne nasedysa axyenepomempu Kou ce HOCEOHO NPOEKMUpanu u
passuenu kako MDP (Meperse npu oynuerse), OOHOCHO CEH30PU 34 KOPUCHIEFE
60 Onepayuy HAa OyN4ere 60 OKHA.

Texnuyku 3a6eneutku.

1. ,,Omcmanyesarse *“ ce Oepunupa xkaxo noxazamenu HA aKyenepoMemap, Ko2a
e ce epuilt 3a0p3yearse.

2. ,,@axmop na crxana' 3HaAUU COOOHOCOM HA NPOMEHAMA HA U313 KOH
npomenama Ha ene3.

3. Meperwemo Ha ,,omcmanysaree u , pakmop Ha ckaia” 3HAYU €OHO
OMCManysare no CueMa CMAaHoOapo 60 OOHOC HA (PUKCHA Kanubpayuja 6o
meKom HA nePUOO 00 eOHA 200UHA.

4. Jleqpunuyujama 3a ,,noemopaueocm* cnoped Cmanoapo IEEE 528-2001 3a
MePMUHONO2UJAMA 3d UHepYujaanu cenzopu, 6o oen Jlegpunuyuu cmag
2.214, nacnosen nNOSMOPAUBOCH (HCUPO UNU AKYEAEPOMEMAP) KAKO UIMO
crnedyea: ,, bruckocma na coenacnocma nomery nOSMopausume mepersa Ha
ucmama NPOMeHAUSA NPU UCTIU PAOOMHY YCA08U, KO2A NOMeTy Mepersamd
ce jasysaam — HNpoOMeHU 60  YCiosume  uay  hepuooume  Ha
HehyHKYUOHUparbe *.
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9.A4.

Cure BUIOBH JKUPOCKOIM KOU CE KOPHCTAT BO CUCTEMHTE HaBelIeHH BO 1.A.,
19.A1 wm 19A2, co HOMHHANIHA ,CTAaOMIHOCT® Ha , CTalKaTa Ha
nomMectyBamwe” nomana ox 0,5° (1 curma uinm rms) Ha 4yac BO cpenuHa Ha 1 g,
U noce0HO MPOEKTHPAaHU KOMIIOHEHTH 32 HUB.

Texnuyku 3a6eneutku.

1. ,,Cmanka wua nomecmyeare” ce Oeghunupa xaxo cocmasen o0en 00
UNE3HAMA BPEOHOCIN HA HCUPOCKONONM MO QYHKYUOHUPA HE3ABUCHO 00
61I€3HAMA BPEOHOCH HA GPMEILE U Ce U3PA3Yea Kako azoana cmanka. (IEEE
STD 528-2001 cmag 2.56)

2. ,,Cmabunnocm™ ce Oegunupa kako nmepxa na cnocobHocma Ha
cheyughuyen MexaHusaM UnM Onepamueéen Koeguyuenm oOa Ocmane
HenpomeHem, 000eKa e NOCMOJaHO U3NONCEH HA PUKCHU PAOOMHU YCIO8H.
(Osaa Odepunuyuja ne ce oonecysa 3a OUHAMUYHAMA CHIAOUIHOCH! UMY
cepeo cmaburnocma.) (IEEE STD 528-2001 cmas 2.247)

9.A.5. AxuenepoMeTpu WM KHPOCKOIH Ofl CEKaKOB BUI, MPOSKTHPAHU 32 YIoTpeda

BO MHEPLMCKH HABUTAINCKUA CUCTEMH WM BO CHCTEMHM 32 HACOUYBame Of] CHTE
TUIIOBHU, KOU C€ NPeIBUAEHH Ja paboTar noj HHBOA Ha 3a0p3yBame IOrojIeMu
oz 100 g, u moceOHO MPOEKTUPAHH KOMIIOHEHTH 33 HUB.

3abenewixa:

9.4.5. He sKIYYYEA aKyenepOMemPY NPOEKMUPAHU 30 Meperse HA 6Ubpayuy U
yoap.

9.A6. I/IHeleI/ICl(a WM Apyra omnpema LTO KOPUCTU aKLEJIEepOMETPU ONMIIAHU BO

9.A3. win 9.A5. wmm xupockonu omuimaHu Bo 9.A4. wimm 9.A.5, kako u
CHCTEMHU COIP’KaHU BO TaKBa OMpeMa, 1 MOCeOHO MPOEKTHPAHU KOMIIOHEHTH 32
HUB.

9.A.7. ,VHTerpupaHd HaBUTAIMCKU CHCTEMU  MPOEKTUPAHH HIH H3MEHETH 3a
kRl

cucremute HaBemeHd BO 1.A., 19.A.1 umu 19.A.2 u xou Moxat mna obe3demar
MPELM3HOCT Ha HABMTallMjaTa co BepojaTHOCT Ha panujanHa rpeka (LIETT) ox
200 m mm momana.

Texnuura 3adenemxa:

. Anmeepupan nasueayucku cucnem “ 06UYHO 2u cOOPIACU CReOHUME COCMAGH
oenoei:

a. Huepyucku mepen ypeo (na np. pepepenmen cucmem 3a oopeoysarse na
nonoHCOaMA U HACOYYBAILEMO, UHEPYUCKAMA pedepenmua eOuHuya uiu
UHEPYUCKUOM HABULAYUCKU CUCIEM);

)

Eoden unu nogere naosopeutnu cen3opu 3a adicypuparse Ha noaodcéama
u/uny Op3unama, du10 NOSPeMeHO U HENPEKUHAMO 60 MEKOM HA 1emom
(Ha np. camenumcku HAGUCAYUCKU NPUEMHUK, PAOGPCKU GUCUHOMEMAD
u/unu Jlonaep-paoap); u

B. HUumezpayucxu xapoeep u copmeep.
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3adbenewka 3a ,,copmeep * 30 unmezpuparse, 6uou mouxa 9.1°.4.

9.A.8. Tpu ceH30pu 3a MarHETHO HACOUYBAKE Ha OCKATa, KOU 'M UMAaT CUTE CIEIHU

9b.

KapaKTEPUCTUKU, U noceGHO KOHCTPpYHUpPAHU KOMIIOHECHTH:

a. BHaTpenrHa xkoMmeHsaluja Ha HAKJIOHOT BO HACOKa Ha JBHKEmeTO (+/- 90
CTeNeHH) U Ha BPTEHETO OKOJIy HAJOJDKHATA OCKa Ha ABIKEmeTo (+/- 180
CTENEeHH).

6. Cnocobnu na obesbenmar asuMyTHa To4uHOCT momobpa (momana) oxm 0,5
CTeNeHH rms Ha mHpHHA of +/— 80 CTemeHHW, ymaTyBame Ha JIOKaJHO
MarHeTHo noje; u

B. IlpoexrupaHu uiu M3MEHETH 32 Aa OWAAT MHTErpPUPAHH CO CHUCTEMUTE 32
KOHTPOJIA Ha JIETAHETO U HABUTALIMCKH CUCTEMHU.

Sabenemra:

Cucmemu 3a KOHMPOIA HA Jemarse U Hasueayuja 6o mouka 9.4.8. ongaraam
AHCUPOCAOUTUSAMOPU,  ACMOMAMCKY  NULOMU U CUCHIEMU 30 UHEPYUCKA
Hasuzayuja.

OIIPEMA 3A TECTUPAIGE U ITPOU3BOJICTBO

9b.1. ,,Ompema 3a mpou3BOACTBO H Opyra OIpeMa 3a TeCTUpame, KaauOpauuja u

MOpaMHyBawe, Pa3IU4HU Of OHHWe HaBedeHH Bo 9.5.2., mpoexTupana wuiu
H3MeHeTa 3a yrnoTpeba co onpemara HaBeneHa BO 9.A.

3abenewika:
Onpema nagedena 60 9.b5. 1 20 6xknyuyea cneoHomo:

a. 3a onpema 3a nacepcku JHCUPOCKONMU, CIEOHAMA ONpemMa ce KOPucmu 3d
obenedicysarse 02ne0and, UMajku npae Ha NPeyusHOCH eOHAKO8 U NOBUCOK
00 OHOJ WMO € HABeOeH:

1. Cxamepomemap (10 ppm);

2. Pegprexmomemap (50 ppm);

3. IlIpoghunomemap (5 anecmpomuy);
0. 3a dpyea unepyucka onpema:

1. Vpeo 3a mooynapno mecmuparse Ha unepyuckume mepnu eOUHUYU
(UMY);

2. Tecmuparee na niamgopma UMY

3. Vnpasysauxa onpema na cmabunen enemenm UMY,
4. Onpema 3a 6anancuparse niam@popma UMY,

5. Henumua cmanuya 3a npunazo0yséarse Ha #CupOCKon;
6. Cmanuya 3a Ounamuyno 6AIAHCUPArse HCUPOCKONHU,

7. Henumna cmanuya 3a Momopu 3a paspabomyearse Ha JHCUpoCcKon;
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9b.2.

8. Cmanuya 3a nonxerse i NPA3HErse HA HCUPOCKON,
9. Llenmpugpyeanna onpema 3a nexncuutma Ha HCUPOCKON;
10. Cmanuya 3a npucnocodyearse Ha oCKama Ha aKyeIepomMemapon;
11. Henumna cmanuya 3a axkyenepomempu;
12. Kanemenu mamunu 30 HAOMOMY6Are HA ONMUYKU 6IAKHA HA HCUPOCKON.

OnpeMa KaKoO IITO clieayBa.

a. Marunu 3a 62],.]'[21HCHpaI-be7 KOHU ' UMaaT CUTE CJICAHU KaPAKTCPUCTUKU!

1. He mokat na OanaHcupaaT pOTOPH/CKJIONOBH CO Maca rorojema oz 3 kg;

2. Moxar na OanaHcupaaT pOTOPH/CKJIONOBH Npu Op3uHM morosemu of 12
500 rpm;

3. Moxke nja monpasaT HEpaMHOTeKa BO [IBE WK [IOBEKe PAMHHUHU, 1

4.Moxe gma Bpmar OajlaHcupame O IpeocTaHara crenuduiHa
HeypaMHOTexxeHOCT of 0,2 g mm 1o KUJIorpaM Of MacaTa Ha poTop;

6. MuaukaTopHu raBy (IOHEKOrall Ce HAapeKyBaaT Kako HHCTPYMEHTH 3a

OanaHcuparme) HAMEHETH WIIH U3MEHETH 33 KOPUCTEHhE CO MAIIWHY HABEIECHH
B09b2a,;

. CI/IMyJ'[aTOpI/I Ha JBHXEHme/Macu 3a 3a6p3yBaH>e (onpeMa mTO MOXKE Ha

CHUMyJTHpa IBHKEHHE), KOU TH UMaaT CUTE CJIEAHU KapaKTEPUCTHKH:
1. JIBe wiu moBeke OCKH,

2. IlpoexTrpaHyu WM U3MEHETH J1a MHKOPIIOPUPAAT JIM3radKH MPCTEHH WU
HHTErpUpaHd OECKOHTAKTHU ypPeNU CIIOCOOHU 1a IPEHECyBaaT eJIeKTPHYHA
eHepruja, CUrHaAIHU HHPOPMALINK WK U 1BETE; U

3. ImaaT koja G0 Off CIeIHUTE KAPAKTePUCTHKH:
a. 3a cexoja MOeqUHEeYHA OCKA KOja 'M UMa CHTE CIEAHH KaPAKTePUCTHKIL!

1. CniocobHocT nma ce mocturne Op3uHa on 400 cTerneHw/s WK MOBEKe,
wnu 30 CTeneHu/s Wik NOMAJIKy; U

2. Pesonyumja Ha Op3WHAa eqHAKBA WJIM ToMala On O CTENeHW/S u
MPENU3HOCT eAHAKBA Wik omaja ox 0,6 cTerneHu/s;

6. CrabmmHocT Ha Op3MHa BO HAJJIOMm Ciy4aj €XHAKBa WIH momgobpa
(momana) ox mpoceuro + 0,05% ua 10 crenenu uin noBeke, Win

B. ,,TOUHOCT" Ha MO3MIMOHUpame eNHAaKBa MM Homana (momodpa) om 5
CEeKYHAHU Of JIaK;

r. Macu 3a NO3UINUOHUPABE (onpeMa 3a MNOPEUU3HO NO3ULUOHUPAKLE IIPH

poTHpamwe OKOJy Koja Oujao ocka), KOM TH HMaaT CHTE CJEIHU
KapaKTEPUCTUKHU:

1. JIBe uiu moBeKe OCKH; U

2. ,,TouHOCT" Ha MO3MLIMOHHMpAkE eHAKBA WK noMada (nmonobpa) ox S
CEeKYHIH Off JIaK;
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9.B.

or.
oI 1.

or.2.
9I.3.

oI 4.

9.1,
911

n. Heartpudyru crocobuu na masaar 3abpsyBama Han 100 g u mpoexTupanHu
WIM W3MEHETH Oa HHKOPIIOPHPAaT JIM3radky IIPCTCHH WM HHTETPUPAHHU
OEeCKOHTAaKTHM ypeaud CcrnocoOHM Aa NpeHecyBaaT eJeKTPUYHA EHepruja,
CUrHaJIHU NH(pOPMALIN HIIH U ABETE.

Sabeneutru:

1.  FEouncmeenume mawunu 3a Oanaucuparse, UHOUKAMOPCKU  2/1AGU,
CUMYTAMOPU HA OBUICETHE, MACU 3A 3A0pP3Y6arse, MACU 3a NOIUYUOHUPATLE
u yeumpugpy2u nasedenu 60 mouxa 9, ce onue onuuaru 6o 9.5.2.

2. 9.05.2.a He ce OOHecy6a HA MaAuiuHU 3d OANAHCUPAFLE NPOEKMUPAHU U
U3MEeHemu 30 CIOMAMONOMKA Wil 30 OPy2a MEOUYUHCKA OnpeMd.

9.5.2.6. u 9.5.2.I'. ne ce oonecysaam na pomupauxu Macu npoeKmupanu
UNU UBMEHEMU 30 MAUWUHCKU QIAMKU WU 30 MEOUYUHCKA Onpemd.

W

4. Macume 3a 3abp3yearse xou He ce oonecyeaam na 9.b.2.6. eu nocedyeaam
KAPAKMEPUCIMUKUME HA MACAMA HA NO3UYUOHUPAILE KOJd ce OYeHy6d 6O
coenacnocm co 9.b.2.2.

5. Onpemama xoja eu nocedyséa rkapakmepucmuxume naseoenu 6o 9.b.2.e.
wmo o00zoeapa u Ha kapakmepucmuxume uaseoenu 6o 9.5.2.6., ce
mpemupa kaxo onpemama HaeeoeHa 6o 9.5.2.6.

6. Touxa 9.5.2.6. ce npumenysa 6e3 pasziuxka Oaiu npu uU3E030Mm ce
MOHMUPAHU JIU32AYKY HPCIENU WU UHMESPUPANU OECKORMAKMHU YPeou.

7. Touka 9.5.2.0. ce mnpumenyea 6e3 paziuxa Oanu NpU U3BO30M ce
MOHMUPANU TUZAYUKY NPCIEHU UAU UHIMESPUPANU BeCKOMAKm Ypeou.

MATEPUJAJIN
Hewma.

CODPTBEP

,,CodTBep” TOCEOHO TIPOEKTHpPaH MM HU3MEHET 3a ,,yrmorpeba™“ Ha ompema
HaBeneHa BO 9.A. uiu 9.B.

Hurerpanucky ,,copTBep™ 3a ornpema onuinas 8o 9.A.1.

Wnrterpamuckn ,,copTeep” moceOHO TPOEKTHpaH 3a ONpema OMHIIaHa BO
9.A.6.

Harerpauucku ,,copTBep” MPOEKTHPAH WIM HU3MEHET 3a ,,MHETEerPALIUCKUTE
CHCTEMH 3a HaBHUTaIMja™ HaBeIeHHU BO 9.A.7.

3abeneuika:

Omumama gopma 3a unmespayucku ,,cofpmeep *“ ropucmu guimpuparse Ha
cucmemom Kanman.

TEXHOJIOTHJA

. ,,Texnonoruja“ cnopen Ommurara 3abeserika 3a TEXHOJOTHja™ 3a ,,pasBoj,
,,[IPOH3BOACTBO" WU ,,ynoTpeba“ Ha ompema wid ,,copTBep” HaBeneHU BO
9A,9Bb umu9TI.

Babeneutka:

Onpema unu ,,cogpmeep *“ naseoenu 6o 9.A. unu 9.1'., modxcam oa ce uzgezysaam KaKo
Oen 00 NUNOMUpPanU J1emand, Camemumu, KONHEHY 603UNd, MOPCKU NIOGHU
00jexmu/nOOMOPHUYY UMY ONpeMd 30 2e0QU3UUKY UCPANACYBATLA, UM 60 KOTUYUHI,

RO2OOHU 3A ONIOBI 30 3AMEHA 30 MAKBU aniuKkayuu.
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KATEI'OPHJA II; TOUKA 10

TOYKA 10 KOHTPOJIA HA JIETALE

10.A.
10.A.1

10.A2

10.A.3

10.b.
10b.1.

10.B.

10.I".
10I'.1.

101,
10.]1.1.

OIIPEMA, CKJIOITOBH 1 KOMITIOHEHTHU

. XI/I,Hpay.]'II/I‘{KI/I, MECXaHUYKH, CJICKTPOOINTHYKU WIHW CIICKTPOMEXaHUYKU
CHCTEMH 32 yNPaByBambe CO JETOBU (BKIYYyBajKH U CHCTEM Ha CJIICKTPHYHH
KOMaHIH Ha neTa}be) NPOEKTUPAHU UM U3MEHETU 3a CUCTEMUTE HABEOACHHU
BOo L.A.

. Ompema 3a KOHTpOJIA HA MONIOXKOATA IPOEKTHPaHA NN U3MEHETa 3a
CHUCTEMHTE HaBedeHU BO 1. A.

. CepBOBEHTUIH 3a KOHTPOJA HA JIETOBH, NPOEKTHPAHH MM H3MEHETH 3a
cucremute HaseneHn Bo 10.A.1 nmm 10.A.2., u MpoeKTHpaHN WM U3MEHETH
na paboTaT BO OKpYKyBame cO BUOpauuu norosemu oz 10 g rms BO LesnuoT
omncer nomery 20 Hz u 2 kHz.

3abenremxa:
Cucmemume, onpemama unu eenmmunume nasedenu 60 10.A. moocam Oa

budam npeomem HA U3603, KAKO 0ell 00 NUNOMUPAHU NeMANA UAU CAMETUMU
U O KONUYUHU NO2OOHU 30 006U 30 3AMEHA 30 NUIOMUPAHI IeMA.

OIIPEMA 3A TECTUPAKE U ITPOU3BOACTBO

Omnpema 3a TecTUpare, KajauOpanuja U NPUCIocoOyBame, Koja € CIELH]jaHO
MIPOEKTUPAHA 32 OnpeMaTa HaBeneHa noxg 10.A.

MATEPUJAJIN

Hewma.

CODPTBEP

,,CodTBep” moceOHO MpPOEKTHpaH WM M3MEHET 3a ,,yrnorpeba” Ha ompema
Hasexena 8o 10.A. wum 10.5.

Babenemxa:

., Cogpmeep “ naseden 6o 10.1".1 modxce oa 6ude npeomem HA U3603, KAKO Oe
00 NUNOMUPAHY IEMANA UNY CAMENUMU UNU 60 KOMUYUHU NO200HU 3A OeN0BU
30 3aMena 3a NUAOMUPany 1emar.

TEXHOJIOI'NJA

IIpoekTHa , TEXHOJOTHja“ 3a WHTETPHPAEE HA TPYIMOT HA JIETAJIOTO,
IIOrOHCKU CUCTEM U l'[OBpUJHHI/I 3a KOHTpOJ'Ia Ha TIOAHUTIame, HpOeKTI/IpaHa
WIM U3MEHETa 3a CcHCTeMuTe HaBemeHu Bo 1. A, wm 19A2, 3a
ONTHMU3HPAkEe HA aepONHHAMUYHNTE KAPAKTEPUCTHKH Ha OeCHUIOTHH
JIeTana BO TEKOT Ha PEKUMOT Ha JIETambe.

10.1.2. TIpoekTHa , TEXHOJOTHja“ 3a BOBENyBame HA MOJATOLMTE OX KOHTpOJA Ha

JeTambe, HacovyBame M IOrOH BO CUCTEM 3a YIpaByBame Ha JIETOT,
MPOEKTHPaHa WM U3MEeHeTa 3a CUcTeMuTe HaBeneHu Bo 1. A. i 19.A.1, co
LeJT /14 C€ ONTUMHU3HPA NAaTeKaTa Ha PAKETHHOT CHCTEM.

10.4.3. , TexHomoruja“ crmopex Omurrara 3adenenika 3a TEXHOIOTHja™ 3a ,,pa3Boj”,

,,[IPOM3BOACTBO™ MM ,,ynoTpeba” Ha ompema X ,,copTBep” HaBENCHH BO
10.A,, 10.b. nunu 10.T".
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KATEI'OPHJA 1II; TOUKA 11

TOYKA 11 ABHOHHKA
11.A. OITPEMA, CKJIOIIOBH 1 KOMIIOHEHTH

11.A.1. Pamapcku U JacepCKH pagapcKd CHCTEMH, BKJIYYYBajKH BHCHHOMETpH,
MIPOEKTHPAHHU WM N3MEHETH 3a YIOoTpeda BO CHCTEMHTE HaBEEeHH BO 1. A.

Texnuuka 3abeneuika.

Jlacepcxu paoapcxu cucmemu Kou GKIYYYSAAM CREYUJaNUUPAHY TMEXHUKY 30
NpeHoC, CKeHuparse, npudararse 1 0GPAbOMKA HA CUSHANU 30 KOPUCHIERE HA
Jacepu 3a 00pedy8are HA eXOMO HA 36YUHUOM CUSHAN, 00pedy8arse HA
HACOKU, PA3TUKY6Arse HA yeaume No JoKayuja, paoujarnama Gp3unda u
KapAKmepucmuxu Ha perekmugHocma Ha Opeanume.

11.A.2. TlacuBHM CeH30pH 3a OfApedyBare Ha MoNokOaTa KOH KOHKPETHH
€NIeKTPOMATHETHH HW3BOpPH (OmpeMa 3a OfApenyBame Ha HACOKa) WIIH
KapakTePUCTUIHU €JICMCHTU OX TCPECHOT, NPOCKTUPAHU WM U3MCHECTU 3a
ynorpeba BO CUCTeMUTE HaBeIeHH BO 1.A.

11.A.3.  Ormpema 3a 1o6uBame Ha MOJATOLHM Of IJ100aTHU HABUIALMCKH CATeIIMTCKU
cucremu (GNSS; na np. GPS, GLONASS wiu Galileo), co koja 6uno oxn
CJIEHUTE KAPAKTEPUCTUKH, U TO0CEOHO NPOEKTUPAHU KOMIIOHEHTH 3a HUB!

a. IlpoexkTupaHu wiaM M3MEHETH 3a yrnoTpeda BO CHCTEMUTE HABEIEHH BO
1.A.; unn

6. IlpoexTHpaHK WIH U3MEHETH 32 BO3AYINHH ATUTMKALUHA W KOW TH MMaat
KOU OWJIO O CIIEIHUTE KapPaKTePUCTHKU:

1. Cmocobnoct 3a oOe3benyBame Ha HHpOpMaLMM 3a HaBUrauuja NOpU
6p3unn noronemu ox 600 m/s;

2. Ynorpeba Ha muppHpare, MPOSKTHPAHO WITH H3MEHETO 38 KOPUCTEHE BO
BOGHH WJIM BO BIamuHM 1ienH, 3a obesbemyBame mpuctanm no GNSS-
JOBEPJIUBH CUTHAH/TIONATOLIM, WK

3. IIpoexTupanu ce CrnenujaiHO 3a yHnoTpeba Ha KapaKTEepUCTHKH IPOTUB
mpedkd (Ip. aHTEHa KOja IIOHUINTYBAa IIPEYKH WIH eJIeKTPOHCKH
yIpaByBaHa aHTEHa) 32 Ja (YHKIIMOHUPAAT BO OKPY)KYBAHBE CO AKTHBHO
WA MTACUBHO IIPOTUBEJICKTPOHCKO /€] CTBO.

3abeneuixa:
11.A4.3.6.2. u 11.A.3.6.3. ne ce oonecysaam HA ONpeMda HPOEKMUPAHA 3d

xomepyujannu, yueunnu unu yeayeu na GNSS noepsanu co ,,6e36eonocm na
arcueomom *“ (Ha np. unmezpumem Ha nOOamoyu, 6e36e0HoCm Ha 1emom,).

11.A.4. EneKkTpOHCKH CKJIOMOBU M KOMIIOHEHTH, IPOEKTHPAHH WM H3MEHETH 32
ynotpeba BO cucTeMuTe HaBedeHH Bo 1.A. win 19.A., u creuujaiHo
IPOEKTHPAHU 33 BOeHa yrotpeda u padora mpu Temneparypu Hax 125 °C.
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3abeneutku.:
1. Onpemama nasedena 6o 11.4., 20 exryuysa cne0Homo:
a. Onpema 30 Mmanuparse HA KOHMYPUMe HA MePEHOM,;

6. Onpema 3a manuparee unu kopenayuja Ha cyewa (U ananioena u
oucumanna);

w

. Onpenma 3a nasueayuja co Jlonaep-padap;
r. Ilacueno unmeppepomempuyna onpema;
1. Censopna onpema 3a ciuxa (Gkmuena u NACUGHA).

2. Onpema nagedena 6o 11.4 modxce oa 6ude npeomem HA 3603, KAKO 0€l 00
NUAOMUPAHY TEMAAA U CAMETUMU UAU 80 KOAUYUHU NO20OHU 34 0e108M
30 30Mena 30 MUILOMUPANY 1emaid.

11.A.5. OCHOBHH U CpeOHHM ENEKTPHYHH CIIOjKH, CIELHjaJHO MPOEKTUPAHH 3a

11T

cucremuTe HaBeneHu Bo 1.A.1. min 19.A.1.

Texnuyka 3a6eneutka:

Cpeonu cnojku Hasedenu 60 11.A.5. exiyuysaam u ereKmpuyHu 6pCKi
uncmanupany nomery cucmemume onuuwianu 6o 1.A.1. unu 19.A4.1. u nusnuom
., moeap “.

OITPEMA 3A TECTUPAKE U ITPOU3BOJACTBO
Hewma.

MATEPUJAJIA

Hewma.

CODTBEP

11.T.1. ,,CodrBep” moceGHO MpPOEKTUpaH WIM HM3MEHET 3a ,,pa3Boj“ Ha ompeMa

HaBeneHa Bo 11.A.1., 11. A2 uin 11.A 4.

11.T.2. ,,CodrBep” moceOHO MpOeKTHpaH 3a ,,yroTpeba™ Ha ompema HaBeneHa BO

111,

11.A3.
TEXHOJIOTHUJA

11.J0.1. IpoektHa , TexHonorwja“ 3a 3amITUTA HA ABHOHCKATA EJNEKTPOHHKA U

11.71.2.

€NIeKTPOHCKUTE TOTCHCTeMH Of enekTpomarsereH wummync (EMP) u
enektpomaraetHa unrepdepenimja (EMI) on HagBOpeIIHH H3BOpH, Kako
LITO CIeayBa:

a. IlpoextHa ,, TexHOMoOrMja“ 3a 3aIITHTHH CHCTEMH,

6. IIpoekTHa ,,TEXHONOTHja" 32 KOHPUTYpUpPame HA OTIIOPHU ENEKTPOHCKH
KOJIa M TIOTCUCTEMU,

B. IlpoekTHa ,TeXHOJOrMja“ 3a YTBPAYBAHEC HA KPUTEPUYMUTE 32
3roJIEMYBAabE Ha OTIOPHOCTA HABEAEHU IIOTOPE.

» TexHonornja“ cmopen Ommrara 3afenenka 3a TEXHONOrHja“ 3a ,,pas3Boj,
,TIPOU3BOACTBO" M ,,yrnoTpeda™ Ha ompeMa Hid ,,copTBEp HABENEHH BO
11.A mmu 11T
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KATET'OPHJA 1II; TOUKA 12

TOUYKA 12 TIOMOINTHA OIMTPEMA 3A JJAHCHPAIE

12.A.
12.A.1.

12.A2.

12.A.3.

OIIPEMA, CKJIOIIOBU 1 KOMITIOHEHTHU

AmnapaTu U ypeou 3a paKyBame, KOHTPOJA, CTAPTyBambe WIIH JIAHCUPAME,
HNPOEKTUPaHU WM U3MEHETH 3a cucTeMuTe HaseneHu Bo 1.A., 19.A.1., umu
19.A2.

Jlerana 3a PeBO3, PaKyBambe, KOHTPOINPAE, CTAPTYBAMBE HIH JAHCHPAbE,

NPOCKTHUPAaHU UK UBMEHETH 3a CUCTEMUTE HABCACHHU BO 1.A.

Mepaun Ha rpaButanuja (rpaBUMETpPH) WM IPaJUOMETPU 32 IPaBUTALY]a,

NPOSKTHPAHK MM HU3MEHETH 3a yrnorpeda BO BO3AYX HJIM BO MOpE, KOU Ce
KOPHCTAT 3a CHCTEMHTE HaBeOEeHH BO 1.A. Kako IITO CIeRyBa, W IMOCEOHO
KOHCTPYMPaHHU KOMIIOHEHTH 32 HUB!

a. Mepatm Ha rpaBHTaqua KOHU 'l UMAaT CUTE O CJICAHUTE KAaPaKTCPUCTUKU!

1.

Crarnuka wim paboTHa ToyHOCT enHakea Ha 0,7 milligal (mgal) nnun
nomana (roxobpa); u

Bpeme Ha moCTUTHyBame Ha PErHCTpalja BO CTa0MIIHA cOocTojba of
ABE MUHYTH WJIHN IIOMAJIKY,

0. I'pagnomeTpu 3a rpaBuTaLyja.

12.A.4. Onpema 3a TeleMeTpHja U TEIEKOHTPOJIA, BKJIYUYBajKH H TEPEHCKa OMpeMa,
MPOEKTHpPaHA WM M3MEHeTa 3a cuctemurte HasemeHW BOo 1.A., 19.A.1. nwm

19.A2.
Sadeneutxu.
1. 12.4.4. He ce 0oOHecyéa Ha ONpema NPOCKMUPAHA UTU UBMEHEMA 3d
6CENICHCKY IeMAna Ui cameunmi.
2. 12.A4. He ce o0Omecyéa HA KONHEHA ONPeMA NPOEKMUPAHA UIU
UBMEHemA 30 KONHEHA U NOMOPCKA NPUMEHA.
3. 12.A.4. ne ce oOHecyéa Ha onpema HPOEKMUPANA 30 KOMEPYUJAIHY,

yueunHu uu cucypHocuu (,, besbeonocm wua xcusom”) (Ha npumep,
unmezpumem na nooamoyu, 6ezbeonocm npu nemarse) GNSS-ycnyau.

12.A.5. CucteMu 3a MpeLU3HO CleAeHe, YIoTpeOIBH 3a CHCTEMHTE HABEICHU BO
1.A,, 19.A.1. uiu 19.A.2., KaKo LITO CJIeayBa;

Cucremu 3a Cliefiehe KO KOPUCTAT TPEBENyBaY Ha KOIOBM MHCTAJIUPAH
BO pakeraTa WM OECIHJIOTHO JIeTano, BO COpaboTKa CO KOIMHEHU WIIH
BO3AYIUHK pedepeHLr WIH CO CUCTeMUTE 3a CATEeIMTCKa HAaBUTaLHja CO
nen obe3benyBarme Mepeme Ha NO3ULMjaTa U Op3uHATa BO TEKOT Ha
JIETOT, BO PEATTHO BPEME;

Pagapu 3a opmpenyBame — OajedyMHAa, BKIYYYBajKM  COOOBETHH
ONTHYKKU/UHPPALPBEHH TParadu CO CUTE CIICIHHU CIIOCOOHOCTH:

339 op 359



Cnyx6eH BecHuK Ha PM, 6p. 91 oa 11.05.2016 roavHa

12.A.6

12.b.

12.B.

12T.
12.I'.1.

1212

12.1°.3.

12,70,
12701

1. AronHa pe3onyuuja nogodpa oxn 1,5 Musupanujanu,

2. Oncer ox 30 km unu morosieM, co pe3oJyuuja Ha omncer noxodpa ox 10
m rms; 0

3. Pesonyuuja Ha Op3uHara nogodpa ox 3 m/s.
. Tepmannu GaTepuy NPOEKTUPAHU UM U3MEHETH 33 CHCTEMUTE HABELIEHU BO
1.A., 19.A.1. niu 19.A.2.

Saodenemra:

12.A4.6. He ce ooHecysa HA mepmaiHume 6amepuu, NOCeOHO NPOEKMUPAHU 3
paxemuy cucmemu i OeCHUIOMHU JTeMAnd, KOU He MOlCam Oa uMaan
L oncez2 " eonarxoe na 300 km unu nozonem.

Texnuuxa sabereuika.

Tepmannu 6amepuu ce éamepuu 3a eOHOKPAMHA YROMPeda KOU COOPIHCAm
mepoa HeCHpoOBOONUBA HEOPLAHCKA CONl Kaxo exexmponum. Oeue bamepuu
BKIYUYGQAAM  MUPOAUMCKU — MAMEPUjal  KOj Hpu  3ananyéare 20 monu
eNeKMPONUMOm U _ja aKxmusupa bamepujama.

OIIPEMA 3A TECTUPAKE U ITPOU3BOJACTBO
Hewma.

MATEPUJAJIU

Hewma.

CODTBEP

,,CodTBep“ moceOHO MPOEKTHPaH WM M3MEHET 3a , yrmorpeda“ Ha onpemMa
HaBeneHa Bo 12.A.1.

,,CodTBep* K0j MO U3BPLIEHUOT JieT r'd 00paboTyBa CHUMEHUTE MOAATOLH U
OBO3MOXKYyBa OJpenyBame Ha TMOJokOara Ha JIeTajoTO Bp3 OCHOBa Ha
HETOBHTE TATEKU Ha JBUKEHE U KOj € MOCEOHO TPOEKTHPAH MITH U3MEHET 32
cucremunte HaBeneru Bo 1.A., 19.A.1. wim 19.A 2.

,,CodTBep“ moceOHO MPOEKTHPaH WM M3MEHET 3a , yrnorpeda“ Ha onpemMa
HaBeieHa BO 12.A.4. mmm 12.A.5., KO ce KOPHUCTH Kaj CHCTEMHTE HAaBEACHU
Bo 1.LA, 19 A 1. wnu 19.A 2.

TEXHOJIOTUJA

. ,Texnonoruja“ cnopen Ommurtara 3a0enemka 3a TEXHOJOTHja“ 3a ,,pa3Boj”,
,»TIPOU3BOACTBO™ WJIH ,,ynoTpeda™ Ha ompemMa M ,,cOPTBEP HABEIEHH BO
12.A wmm 12T
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KATETI'OPHJA 1II; TOUKA 13

TOYKA 13 KOMIUYTEPHU

13.A. OITIPEMA, CKJIOITIOBH 1 KOMIIOHEHTH

13.A.1. AHajorHH KOMI[yTepH, IWIHTAJHA KOMI[YT€PU WM JUTUTAIHU
nudepeHLjalHl aHaIM3aTOPH, MPOEKTUPAHN WIIM M3MEHETH 3a ynorpeba
BO CHCTEMHTe HaBefeHu BO 1.A., KOM I'M HUMAaT CUTe O CIEAHUTE
KapaKTEePUCTUKH:

a. Kimacuuuupanu 3a KOHTHHYHpaHa paboTa HA TeMIepaTrypa MOHUCKA Of -
45° C gonag + 55 ° C; unu

0. Ce mpoeKkTHpaHH KaKO 3aCHUJIEHH WJIH ,,0TIIOPHU HA paaujaLuja“.
13.5. OITPEMA 3A TECTUPAKE U ITPOHU3BOJICTBO
Hewma.
13.B. MATEPUJAJIN
Hema.
13T. CODTBEP
Hema.
13. 1. TEXHOJIOTUJA

13.4.1. ,,TexHosnoruja“ cnopen Omiurara 3a0enemka 3a TEXHOJIOTHja“ 3a ,,pa3Boj™,
,,IPOM3BOAICTBO HJIH ,,yrioTpeba“ Ha onpema HaBeneHa Bo 13.A.

3abeneuwxa:

Onpemama 00 mouxa 13 mooice Oa 6ude npedmem Ha U3603, KAKO Oel 00
RUIOMUPAHY IEMANA UNY CAMeNUM 60 KOIUYUHY NOLOOHU 34 0eN06U 3a 3aMend 3a
RUIOMUPAHY 1eMAIQL.
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KATET'OPHJA 1II; TOUKA 14

TOYKA 14 AHAJIOI'HO-JUTUTAJIHU KOHBEPTOPH
14.A. OITIPEMA, CKJIOITIOBH 1 KOMIIOHEHTH

14 A1 AHAJIOTHO-IUTUTAJIHA ~ KOHBEPTOPH, YIOTPEOJMBH 33  CHUCTEMHUTE
HaBEeZIeHU BO 1.A., KOU 'l IMaaT CUTE O CIEIHUTE KAPAKTEPHCTUKU:

a. I[IpoexTrpaHu 1a rH UCIONHAT BOSHUTE CHelM(UKANK 32 OCTTOCOOeHa
orpema; UiIu

0. I[IpoexTHpaHy WM U3MEHETH 3a BOEHA yrnoTpeda U MpeTCTaByBaar eiaeH Ox
CJIEZIHUTE BUJIOBH:

1. AHaOrHO-AUTUTANIHN KOHBEPTOPH ,,MHKPOKOJNA“ KOU Ce€ ,,OTIIOPHHU Ha
3paderme’ WM T [I0CeyBaaT CUTE Off CICAHNUTE KapaKTEPUCTHKHU!

a. Pexxum Ha pabora BO Temmepatypen omcer ox mox - 54 °C mo Hag +
125°C; u

6. XepMeTH4KH 3aTBOPEHI; WU

2. EJ'[eKTpI/IqHI/I TI€YATCHN KOJIa WKW MOAYJIA 3a MPETBOPAKE HA aHAJIOTHUTE
TIOAaTOH BO JUTUTAJIHN KOU T' UMaaT CUTE CJIICTHU KaPaKTCPUCTUKHA!

a. Pexxum Ha paboTa BO TemIiepaTypeH orcer o noxa - 45 °C no Hax + 80
°Cu

6. BriyuyBaar ,,Mukpokona“ HaBenenu o 14.A.1.6.1.
145. OIIPEMA 3A TECTUPAKE U ITPOM3BOJICTBO
Hewma.
14 B. MATEPUJAJIU
Hema.
14T. CO®TBEP
Hewma.
14 4. TEXHOJIOTUJA

14.4.1. ,Texnonoruja“ cnopen Ommrara 3abenelnka 3a TEXHOJIOTHja™ 3a ,,pa3Boj”,
,,[IPOU3BOACTBO™ WIIH ,,yHOTpeba“ Ha onpema HaBeneHa Bo 14.A.
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KATETI'OPHJA II; TOUKA 15

TOYKA 15 OITIPEMA 1 OBJEKTHU 3A TECTUPAILE

15.A.

15.b.
15b.1.

OIIPEMA, CKJIOIIOBH 1 KOMITIOHEHTH

Hewma.

a.

(@)}

OIIPEMA 3A TECTUPARE U ITPOU3BOJCTBO

OmpeMa 3a TecTHpame Ha BHOpaUMM KOja MOXKE Oa C€ KOPHUCTH 3a
cucremute HaBereHH BO 1.A., 19.A. 1. wmn 19.A.2. WIH MOTCHCTEMHTE
HaBeneH! BO 2.A. v 20.A. WIM KOMIIOHEHTH 32 Hea, KaKo IITO CIEAyBa:

Cucremu 3a TecTHpame BUOpALMU INTO KOPUCTAT TEXHUKH HA MOBPATHU
WM 3aTBOPEHU CIIPErd M KOW BKIyYyBaaT OUTHTANEH KOHTPOJIOpP, IUTO
OBO3MOXKYBa BHOpHpame Ha CHUCTEMOT NP 3a0p3yBame EIHAKBO HIIH
noroiiemo on 10 g rms Bo ¢pekpenuncku omncer ox 20 Hz u 2 kHz u
MPEHOCHHU CWK emHakBu win morojiemu ox 50 kN, mepeHo Ha ,,maca 3a
Mepeme,

. JlururaiHu KOHTPOJOPH KOMOMHUPAHHU €O moceOHO pasBueH ,,copTBep™ 3a

TecTHpame BUOpALMH, CO ,,[IMPOKOIIOjaCHA KOHTPOJAa BO PEAHO Bpeme™
norosiema on 5 kHz HameHeTH 3a KOPHCTE€ Kaj CHCTEMH 33 HCIUTYBAbE
Ha BuOpanmu HaBeneHn Bo15.6.1.a,;

Texnuuka 3a6ereutka:

., [Lupoxonojacna konmpona 60 peanno epeme’’ e MAKCUMATHAMA CIMANKA
10 KOja KOHMPONIOPOM MOJiCe Od U3BPULYEA YEOCHU YUKIYCU HA 3eMarbe
npumepoy, 06padbomra Ha ROOAMOYY 1 O NPEHECYSa KOHMPOIHU CUSHAITHY.

. IotTukHyBaun Ha BuOpanuu (EIUHHUON 3a MeIlame), CO unmm 0Oe3

NPUAPYKHU 3aCUIyBayH, IITO MOXeE [a [PEHeCyBaaT CWla eJHAKBAa WJIHN
noroema o 50 kN, u3MepeHo Ha ,,Maca 3a Mepeme” H KOH Ce KOPHCTAT Kaj
CHCTEMH 3a HCITUTYBambe Ha BUOpaliu HaBeneHu Bo 15.5.1.a;

E HOTHOpHI/I KOHCTPYKIUU 3a TECTHUPALE U CICKTPOHCKU €AUHHUIU HAMEHETH

3a BKJIOIyBambe HA MOBeKe KOMOHHUPAHU €IMHHUIM BO KOMIUICTEH CHCTEM
3a Mellame Koj Moke ma obe3benu epukacHa ciokeHa cuina om S50 kN
MEpeHO Ha ,Maca 3a Mepeme” WM TMOBeKe, MU KOM Ce KOPHUCTAT Kaj
BUOpPALMCKY CHCTEMH INTO ce HaBeneHn BO 15.5.1.a.

Texnuuka sabenemxa.

Cucmemume 3a mecmuparse na subpayui, co OueUmMaien KOHMPOIop, ce
cucmemume, Yuu QYHKyuU OeNYMHO UMW UYENOCHO Ce KOHMpOIUpaam
a6MOMAamMCcKy  Npexy CKIAOUpaHu U OULUMATHO KOOUPAHU  eNeKmpPUuyHU
cuenani.
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15.b.2.

15.B.3.

15.b.4.

»AepomuHaMHYHE O0jeKTH 3a TecTupame™ 3a Op3uHH on 0,9 Max wiu
roBeke, ynotpebnuBu 3a cucreMure HaseneHu Bo 1. A, mimm 19.A., wim
[IOTCUCTEMHUTE Onuiany Bo 2. A. niu 20.A.

Sabereuika:

Touxa 15.5.2 ne ce oonecysa na aepoOuHAMUYNY MyHeaU 3a Op3unu 00 3 Maxu

Wi NOMANKY CO OUMEH3UU HA ,, 20NeMUHAMA HA NPeceKk HA NOSPUIUHAMA 34
mecmuparse “ eOHarea Ha 250 mm unu nOMaIA.

Texnuuru 3abeneuiku.

1.

a.

 Aepoounamuunu objexmu 3a mecmuparee “ 6KIYUYEA ACPOOUHAMUUHU
mynenu u yoapuu mynent 3a npoyuyearse Ha UHMePAKyUjama Ha cmpyerse
Hao o6jexmume.

Llonemuna ma npecex na nospuwunama 3a mecmuparse”  3HAuU
oujamemapom HAa Kpy2om, ui CMpAHA HA KEaOpamom, uid Hajoonea
CMpana na NPasoaeOAHUKOM, UAU OONNCUHAMA HA 2NAGHAMA OCKA HA
eNUnca 60 HAjeONeMUoOm ,,npecex HA NOGPUIUHAMA 34 mecmuparse ™.
IIpecex na nospuwiunama 3a mecmupaive” e Hpecexom, HOpMANeH HA
HACOKAMA HA NPOMOKOM.

ITnardopmu 3a TeCTHpare/IyITOBU YIOTPEOINBU 32 CUCTEMHUTE HABEICHH
Bo 1.A, 19.A.1. unu 19.A 2., wiu noTcucTeMuTe HaBeAeHU BO 2. A. Wi
20.A., xOU ce CIOCOOHHU Ja yIpaByBaaT CO PAKETH, MOTOPHU CO TEUHO WIIH
L[BPCTO T'OPHMBO, KOM UMaaT MOTHUCOK morojieM of 68 kN, uianu MOXHOCT 3a
HCTOBPEMEHO MEperhe Ha TPU KOMIIOHSHTH Ha aKCUjaJIeH MIOTUCOK.

Komopu 3a cumynalifja Ha CpeAuHaTa, Kako IITO ClieayBa yIoTpeOIMBU 32
cuctemMuTe HaBefeHu BO 1.A. wnmu 19.A., WM MOTCUCTEMUTE OIMINAHH BO
2.A vwmu 20.A

Komopu 3a cumyrnamuja Ha CpeIyHaTa CO MOXKHOCT Ha TH CHMYJIHPAatr
CIIEIIHHTE YCIOBH HA JIETOT:

1. T'u nMaat cute O CIEAHUTE KAPAKTEPUCTUKHU:
a. Bucuna Ha neT eqHakBa uny morosiema ox 15 km; uau
0. Temnepatypen orncer ox nox - 50°C g0 Hag + 125 °C; u

2. Kou BKJIyuyBaaT MM NPOEKTUPAaHM WIM M3MEHETH 3a Ja BKIydaT
eIHHHIIA 32 MeLlabe WIH Jpyra onpeMa 3a HCIUTYBame Ha BHOpaLHH 3a
na obe3benar BUOpUpPAYKK CPEIMHU €IHAKBH WK morojemu og 10 g rms,
U3MEpeHH Ha ,Macata 3a Mepewe , momery 20 Hz u 2 kHz
pacmpenenysajKu Il CHINTE eHAKBU WX oroieMu ox 5 kN

Texnuuru 3abeneuiku.

1. Touka 15.5.4.a.2. onuutyea cucmemu Kkou modcam O0da 2enepupacm
BUOpUPAUKA cpeduna co eonokpamen opan (na np., cumycen oOpam) u
cucmemit KOu MONCAm Od 2eHepupaanm wupox once2 HA HAUSMeHUYHA
subpayuja (na np. cnekmap Ha cuia).
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15B.5.

15.B.

15T.
15T.1.

1571,

2. Bo mouka 15.5.4.a.2., npoekmupan uiu usMeHem 3Hayu 0exa komopama
30 CPeOUHA 0BO3MONCYBA COOOBEMHU MOYKU HA NOBP3Y6aArse (HA np.
ypeou 3a 3amuyearse) 3a 0a 8KIYYU eOUHUYA 30 HPOMPeCyearse i opyed
OnpeMa 3a UCHUNTYBArse HA GUOpayUUme, KAKO UWIMO € HABEOeHO 80 08ad
moyka.

6. Komopu 3a cumynaiuja Ha CpeMHaTa CO MOKHOCT [la TH CHMYyJIHpaat
CJIE[IHUTE YCJIOBU Ha JIETOT:

1. AKYCTUYHU CpPEeIWHM Ha BKYIIHO HHBO Ha 3BydeH nputHcOokK ox 140 dB
unu noeeke (Bo omgHOC Ha 2 x 107 > N/mz) WJIM CO BKYITHA HOMHUHAJIHA
akyctuuHa cuia on 4 kW nnu moseke; u

2. ImaaT xou OUIIO OX ClIETHUTE KAPAKTEPUCTUKH:

a. Bucuna Ha neT eqHakBa win morojiema ox 15 km; mau
0. Temnepatypen orcer ox rox - 50°C ao Hazg 25 °C.

Axueneparopu cnocoOHu pa  o0e30emar eNeKTPOMArHETHO —3paderse
TEHEePUPAHO CO 3aKOYEHO 3paueke Of 3a0p3aHu eNeKTpoHH ox 2 MeV umm
MOBeKe M CHCTEMH INTO COIPIKAT TAKBU aKLEJepaTopH, yrnoTpeOnuBu 3a
cucremute Hasenmenw Bo 1.A., 19.A.1. umm 19.A2., unm morcucremMuTe
ormmmmanu Bo 2.A. wim 20.A.

3abenewmxa:

15.5.5. He ce oOmecyea Ha onpema NOCeOHO NPOSKMUPAHA 3Q MEOUYUHCKU
yenu.

Texnuyka 3ao6enreutka.

Bo mouka 15.b. ,,maca 3a meperse " 3HAYU PAMHA MACA UM NOBPULUHA, 0e3
HANPAas 30 NPUYSPCMYBArLE Uil CHIe2arye.

MATEPUJAJIA
Hewma
CODPTBEP

,,CodTBep” moceOHO MPOEKTHPaH MM U3MEHET 3a , yrnorpeda“ Ha ompema
HaBeneHa BO 15.b., kKoj ce KOPHUCTH Kaj CHCTEMHTE 3a TECTHpamhe HaBEeICHH
Bo 1.A., 19.A.1. unu 19.A 2. unu norcucTreMuTe HaBeaeH! BO 2. A unu 20.A.

TEXHOJIOTMJA

15.7.1. , Texuonoruja“ crnopen Ommtata 3abesemika 3a TEXHONOrHja™ 3a ,,pa3Boj*,

,,[IPOM3BOACTBO™ WX ,,yroTpeda“ Ha ompema wwiH ,,copTBEp” HABELEHH BO
156 umu 15T
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KATETI'OPHJA 1II; TOUKA 16

TOYKA 16 MOJIEJHPALE, CUMVYJIAIIMIA 1 UHTETPUPABE ITPOEKTH

16.A. OIIPEMA, CKJIOITIOBH 1 KOMITOHEHTH

16.A.1. TlocebHO mpoekTupaHn XUOPHAHU (KOMOWHMpPAHH AHAJIOTHN/IAUTUTAIIHIN)
KOMII yTEpH 32 MOZAENUpahe, CUMYyJalyja WIN UHTErpaLuja Ha IPOeKTH 32
CHCTEeMHTe HaBefeH! BO 1.A., WM IOTCUCTEMUTE HaBEIEeHH BO 2.A.

Sabdenemra:

Osaa kommpona ce HpUMEHY8A eOUHCIMEEHO K02 ONpeMama ce ucnopavysa
3ae0Ho co ,,copmeep *“ naseden 60 16.1°.1.

16.b. OIIPEMA 3A TECTUPAIE U ITPOMU3BOJACTBO
Hewma.

16.B. MATEPHUJAJIN
Hema.

16I. COPTBEP

16I.1. ,Codreep,, mMOCEOHO TMPOEKTHPAaH 3a MOJENHpake, CUMYyJal{ja HIH
WHTErpaldja Ha TMPOSKTH 3a CHCTeMHTE HaBeneHH BO 1. A, wiH
MOTCUCTeMHUTE HaBeeHH BO 2. A wim 20.A.

Texnuuka 3abeneuka:

Mooenuparsemo 6xiyuyea ocobeno aepoOOUHAMUYHA U  MEPMOOUHAMUYKA
aHanu3a Ha cucmemume.

16.J1. TEXHOJIOTUJA

16.4.1. , Texuosoruja“ cnopen Ommrara 3alenemika 3a TeXHOJIOrHja“ 3a ,,pa3Boj”,
,,IPOM3BOACTBO" WJIM ,,ynoTpeda Ha ompema WM ,,cohTBEp” HaBEIEHH BO
16.A. win 16T
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KATEI'OPHJA 1II; TOUKA 17

TOYKA 17 CTEJT TEXHOJIOTHJA

17.A. OITPEMA, CKJIOITOBU U KOMITOHEHTHA

17.A.1. Vpenu 3a HamamyBame Ha 3a0eNeXNIMBOCTA KaKO INTO C€. pamapcka
peIeKCUBHOCT, yATPaBHOIETOBH/ MHPPALPBEHH KapaKTEPUCTHUHH Opa3u
U aKyCTH4HH Ofpasu (T.e. CTENT TEXHOJIOrHja), 3a AaIUIHKALUH,
ynotpeOnuBu 3a cHcTeMuTe HaBemeHn BO 1A wm 19.A., wumm
MOTCUCTEMHUTE ONMHUIIaHu Bo 2. A. nmn 20.A.

17 5. OITIPEMA 3A TECTUPAKE U ITPOU3BOJACTBO

17B.1. Cucremu mnoceOHO TMPOEKTHPAHH 32 pPagapcko Mepeme Ha MPECceK,
ynoTtpebnuBu 3a cucremure HaseneHd Bo 1.A., 19. A1, umu 19.A2., win
[MOTCUCTEMHUTE HABEIEHU BO 2. A.

17.B. MATEPUJAIIN

17B.1. Marepujanu 3a HamalyBambe Ha 3a0esenITMBOCTa KaKO IUTO Ce. pagapcka
pedIeKCHBHOCT, YATPaBHONETOBH/MHPPALPBEHH KapaKTePUCTHYHH OIpa3U
M aKyCTHYHH ofpasud (T.e. CTENT TEXHOJIOTHja), 3a AaIUIHKalHH,
ynotpebnuBu 3a cHcTeMuTe HaBeneHu BO 1A, wm 19.A, wum
IMOTCUCTEMHUTE HABEIEHU BO 2. A.

3abereutku:

1. 17.B.1 exnyuyea cmpykmypuu Mamepujani u npexpusKy (6Kayuyeaju i
00U), NOCeGHO NPOEKMUPAHU 30 HAMAIEHA UM  HPUCNOCODeHA
petprexcusnocm uau  CROCOOHOCM 30 emMucuja 60 MUKPOOPAHOE,
ungpaypeeny Uy YImMpasuoIemosy Peuonl na eaeKmpoMacHemCcKuom
chekmap.

2. 17.B.1. ne eu ongpara npexpusxume (6xayyysajku u 60u) Kou nocedHo ce
KOPUCMAan 3a mepmManna KOHMpPOa HA Cameaumume.

17T. CODTBEP

17T.1. ,,Codreep” moceOHO MPOEKTUPAH 33 HAMAIYBaEbE Ha 3a0€NeIKIIMBOCTA KAKO
ITO Ce. pamapcka pedIeKCHBHOCT, YJITPABUOJETOBH/UH(PALPBEHI
KapaKTepUCTHYHU OOPa3H U aKyCTUYHM OApasH (T.e. CTENT TEXHOJOTHja),
3a alUIMKAL|H, YIOTpeOIHUBH 3a CHCTEMHUTe HaBeneHd BO 1.A. wmn 19.A.,
W TIOTCUCTEMUTE HAaBEIeHH BO 2.A.

3adenewxa:

17.1'.1 sknyuyea ,,cogpmeep “ nocebHO NpoeKMUpPAaH 30 AHATU3A HA

HaMANYBAIbe HA 00PA3YEALEMO.

17.1. TEXHOJIOTUJA
17.0.1. ,Texnonoruja“ criopen Omiurara 3adenemnika 3a TEXHOJOTHja“ 3a ,,pa3Boj”,
,,[IPOU3BOACTBO™ WJIH ,,yIIOTpeda™ Ha OmpeMa, MaTepujaid Wi ,,copreep™
HaBenenu Bo 17.A., 17.5., 17B. wim 17T
3abeneuka:

17.]1.1 sxnyuysa 6aza na nooamoy NocedHo NPoeKMuUPand 3a aHanu3d Ha
HAMANYBARE HA 00PA3YEAFLEMO.
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KATET'OPHJA 1II; TOUKA 18

TOUYKA 18 3AHITHUTA OJ HYKJIEAPHHU BJIMJAHWJA

18.A.
18.A1.

18.A.2.

OIIPEMA, CKJIOITIOBH 1 KOMITOHEHTH

. MHKpOKONa“ | OTHOPHH Ha 3pademe’, ymnoTpeONMBH 3a 3amITUTa Ha
pakeTHH cucTeMH U OECIIJIOTHH JeTaja MpPOTHUB HykjeapHu edexru (Ha
mp. Enexrpomarnernu ummnysncu (EMP/EMP), X-3pauu, KoMOUHHpaHH
€KCIUTO3MBHH U TEPMHUYKH e(peKTH), U KOM Ce KOPUCTAT Kaj CHUCTEMHUTE
HaBeleH! BO 1. A.

,JeTeKTOpH™ TOCeOHO MPOSKTHPAaHM MIM H3MEHETH 3a 3allTHTa Ha
paKeTHH CHCTEMH M OECHHJIOTHH JieTajia MPOTHB HykKjeapHu epekTH (Ha
np. Enextpomarsernu ummyncu (EMP/EMP), X-3pauun, koMOuHHpaHU
€KCIUIO3UBHU M TepMHUUKH e(peKTU), U KOU Ce KOPUCTAT Kaj CHCTEMUTE
HaBezleHU BO 1. A.

Texnuuka 3adenemxa:

Jlemexmop . ce Oeurupa Kako MeXaHuuku, eneKmpuveH, ONnmuuKu Ui
XeMUCKU ypeO KOj a8MOMAMCKU UOSHMUDUKYSA U Oenexncu Ui peucmpupa

CMUMYNIU, KAKO UImMo ce NnpoMeHa Ha Npumucox uiu memnepamypa Ha

OKPYIHCY6Aars€mo, eJeKmpudn uiu eJIeKmpOMAacHemul CUSHAIU Ulu 3padersa

00 paouoaxmueen mamepujan. Osa ongara ypeou Kou OemeKmupaam

HpOMeHU eOHOKPAMHO U NO HAM HA Oedhexm.

18.A3.

18.b.

3alITUTHE KOHCTPYKLMY NPOEKTUPAHU J1a U3APKAT KOMOUHNUpPAH TOILIOTEH
yzap, noroyem of 4.184 x 10° J/m* u BPBOBM Ha IIPUTUCOKOT, IIOBUCOKH OF
50 kPa, ymorpeOnuBH 3a 3amITHTa Ha PAKETHH CHCTEMH U OCCHHIOTHH
Jietana npotus HykieapHu edextu (Ha mp. EnexrpomarnerHu ummysicu
(EMP), X-3pary, KOMOUHUPAHY €KCIUIO3UBHU U TEPMUUKHU e(peKTH), U KOU
Ce KOMPHUCTA Kaj CUCTeMHTE HaBeIeHH BO 1.A.

OITPEMA 3A TECTUPAKE U ITPOU3BOJCTBO

Hewma.

18.B.

18T.

18.]1.
18.1.1.

MATEPUJAJTIN

Hewma.

CODPTBEP

Hewma.

TEXHOJIOITMJA

,TexHonoruja“ cnopen OmmTara 3abemnemka 3a TEXHOIOTHja™ 3a ,,pa3Boj”,
,,IIPOM3BOACTBO HJIH ,,yroTpeba“ Ha onpema HaBereHa BO 18.A.
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KATEI'OPHUJA 11I; TOYKA 19

TOYKA 19 JAPYI'M IHEJIOCHH CHMCTEMMU 3A JIAHCHPAKE

19.A.
19.A.1.

19.A.2.

19.A3.

19.b.
19.B6.1.

19.B.

19.T.
19I°.1.

19.]1.

19711

OIIPEMA, CKJIOITIOBHM 1 KOMITOHEHTH

IlesiocHU pakeTHH CHUCTEeMH (BKJIy4YyBajKH CHCTEMH 3a OaJlCTUYKU
MPOEKTUIH, BCEJICHCKH JIAHCUPHH JIeTajla U COHIAAXKHU PaKeTH), CO ,,omncer
emHakoB Ha 300 km uiu morojieM, KOU He ce HaBeneHu Bo 1. A 1.

IlenocHn OecnMIIOTHN BO3AYXOILUIOBHH CHCTEMH (BKJIy4yBajKH CHCTEMH 3a
KPCTOCYBAa4YKH pPaKeTH, APOHOBH 3a BO3AYIIHHU LEIH W pa3y3HaBa4KH
IPOHOBH), CO ,oncer’ enHakoB Ha 300 km wunm morojeMm, KoM He ce
HaBeneHu Bo 1.A.2.

IlenocHr GecHIIOTHH BO3AYXOIUIOBHHM CHCTEMH KOH HE CE€ HABENCHHU BO
1.LA2 unu 19.A.2., co cuTe oA CI€NHUTE KapaKTEPUCTUKHU:

a. ITTto nmaar koja OUIIO Of CIEIHUTE KAPAKTEPHUCTHKH:

1. ABTOHOMHA KOHTpOJIAa Ha JIETOT U MOXKHOCT 3a HaBI/Il"aI_[Hj a, Ui

2. MOXXHOCT 3a KOHTPOJIUPAH JEeT HaJABOp O JUPEKTHUOT BUAEH JOCTPEN CO
MOMOIII Ha YOBEYKHU OTEPATOP; U

0. ITITo umaaT koja OUIIO Of CICAHUTE KapPaKTESPUCTHUKH:

1. BkayuyBajku cucTeM/MeXaHH3aM 3a PAaCIpCKyBame Ha aepocoid CO
KanamureT norojem of 20 auTpu; uiu

2. TIpoekTHpaH! MM M3MEHETH Aa BKJIy4dyBaaT CHCTeM/MEXaHHM3aM 3a
pacnpcKyBame Ha aepOCOJIM CO KananureT norojeM oxa 20 TuTpu.

3abenemra:

Touxa 19.4.3. ne ce oonecysa Ha MoOenu HA ABUOHU, NOCEOHO NPOEKMUPAHU
30 peKpeamusHy Ul HAMNPe6apy 6auKy ye.

Texnuyxu 3a6ejieuKi.

1. Aepocon e cocmaesen 00 yeCmuyru Ui MEUHOCHIU, PAIUYHU OO0 20PUGHU
KOMROHEeHMU, HYC-HpOU3600U U1l AOUMUEHU, KAKO Oei 00 ,,moeap ", Koj ce
pacnpcuyea 6o ammocgepama. Ilpumepu 3a aepoconu 6rayuyeaam
necmuyuou 30 NPCKAFe HA JHCUMHYU KYAMYpu u mepou XeMUuranuu 3c
3acejysarse Ha 0Onayu.

2. Cucmemom /mMexanusmom 3a pacnpcryearse Ha aepocon eu coopxCU Cume
ogue 0en08u (MeXauuyxy, eJIeKmpuyHl, XuOpPayIuuHu, UmH.), KOu ce
HEONXOOHU 34 CKAAOUPAFsEe U OUCNEP3UJA HA AePOCOU 80 ammochepama.
06a ja 6KIYY4Y6a MONCHOCA 30 UHJEKMUPAFbe HA aepoCont 60 U30Y6HAMC
napea npu co2opysarsemo u 60 NPOMOKOM HA 8030yX 00 HPONneIepom.

OITPEMA 3A TECTUPAIE U ITPOU3BOACTBO

,Kamarurern 3a OpOM3BOACTBO™, IMOCEOHO NPOSKTHPAHU 3a CUCTEMUTE
HaBeneHu Bo 19.A. 1. unu 19.A 2.

MATEPUJAJI
Hewma.

CODPTBEP

., CodTBep™ kO] r'M KOOpAWHHPa PYHKLIMUTE Ha MOBEKE O €1eH IMOTCHCTEM
1moceGHO MPOSKTHPaH WIH U3MEHeT 3a ,,yrnorpeda™ BO CHCTEeMHTEe HaBEOeHH
BO 19.A. 1 it 19.A.2.

TEXHOJIOTHJA

,,TexHonoruja“ cnopen Omurara 3adesielnka 3a TEXHOJIOrUja™ 3a ,,pa3sBoj,
L, IIPOHU3BOACTBO ™ WM ,,yIioTpeba™ Ha onpeMa HasBeneHa BO 19.A. 19.A 2.
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KATET'OPHJA 1II; TOUKA 20

TOYKA 20 JAPYTU IEJOCHHU INOTCHUCTEMU

20.A. OITPEMA, CKJIOITOBHM 1 KOMITIOHEHTH
20.A.1. llemocHM MOTCHCTEMH KaKO IITO CIEAYBA!

a. [loemuHeyHn pakeTHH CTENEHH, KOM He ce HaBeneHHu Bo 2.A.1.,
yHoTpeOIMBH BO CHCTEMHUTE HaBeZeH BO 19.A ;

0. [lotcuTeMH Ha pakeTeH IOIOH, KOM He ce HasemeHu BO 2.A.1.,
yHoTpeOIMBH BO CHCTEMUTE HaBeaeHH BO 19.A.1., Kako 1ITO ClieayBa:

1. Pakernu MOTOpU Ha TE€UCH NOTIOH U XI/I6pH,I[HI/I PaK€THH MOTOPU KOH
MMaaT KaraluTeT Ha BKYIIeH UMIYJIC €IHAKOB Ha UJIM noroseM ox 8.41 x
5 6
10" Ns, vHo moman ox 1.1 x 10° Ns;

2. PakeTHH MOTOpPM Ha TEYHO TOTOHCKO TOPHWBO, BKIYYCHH WJIH
TPOCKTUPAHN UJIN U3MEHCTHU Ha 6HI[aT BKJIYYCHU BO MOTOHCKH CHUCTEMU
Ha TEYHO IOpPHMBO KOM MMAaT KalalMUTeT Ha BKYIIEH UMITYJIC €HAKOB Ha
W noronem ox 8.41 x 10° Ns, Ho moman ox 1.1 x 10° Ns;

20.5. OIIPEMA 3A TECTUPABE U ITPOU3BOJACTBO

205.1. ,Kamauureru 3a mpou3BOACTBO™, IIOCEOHO MPOEKTHPAHU 32 ITOTCHCTEMHTE
HaseneHu Bo 20.A.

2052, ,Ompema 3a HpPOU3BOACTBO“, TMOCEOHO NPOEKTHUPAHA 3a IOTCHCTEMHTE
HasezieHU BO 20.A.

20.B. MATEPUJATIN
Hewma.

20T. CODPTBEP

20I'.1.  ,,Codreep” moceOHO MPOSKTUPAH WITH U3MEHET 33 CHCTEMUTE HABENIEHH BO
20b.1.

20I°.2. CogTteep” ko] He e HaBeneH BO 2.1°.2., moceOHO NMPOEKTUPAH UIIA U3MEHET
2» 2

3a ,,ynotpeda“ Ha paKeTHUTE MOTOPH HJIH MOTOpH HaBeneHH Bo 20.A.1.6.
20.10. TEXHOJIOTUJA
20.70.1. , Texuonoruja“ cmopen Ominrara 3adeneinka 3a TEXHONOTHja™ 3a ,,pa3Boj*,

,,IIPOM3BOACTBO MJIH ,,ynoTpeba™ Ha ornpemMa uiH ,,copTBep” HaABEAEHU BO
20.A.,20B. wmu 20T,
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EJUHUIA, KOHCTAHTH, AKPOHUMH U KPATEHKH

EJUHWIT, KOHCTAHTH, AKPOHUMHW M KPATEHKHW YIIOTPEEEHHM BO
OBOJ AHEKC

ABEC Komurer Ha nHkeHepHuTe BO 00Jy1acTa Ha paiijaiHi TOMUECTH JICKUIITA

ABMA  31pyeHHeTO Ha aMePUKAHCKUTE MPOU3BOAUTEINH Ha Pai]jaHU
TOITYECTH JIEKHIITA

ANSI AMepUKaHCKU HALIMOHAJIEH HHCTUTYT 3a CTaHAapAU
Anrcrpom 1 x 107 ' merpu

ASTM AMEepHKaHCKO APYIITBO 32 UCTIUTYBAkbe U MaTePH] ajlu

bar €MHHLIA 32 IIPUTHCOK

°C Lensuycos creneH

cc KyOeH LieHTHMeTap

CAS Cnyx0a 32 XeMICKH HHICKCH

CEP BepojaTHOCT Ha LUPKyIapHa Iperika

dB nenuden

g rpam; UCTO U 3a0p3yBame KOe Ce JOJIKH Ha FPaBHUTALH]a

GHz ruraxepi

GNSS I'mobanen HaBuranucku carenutcku cucreM Galileo (,,I'amneo™)

GLONASS — I'mo6anieH caTeUuTCKH CHCTEM 33 HaBUTaLlHja

GPS — I'mofaneH cucreM 3a NO3ULUOHUPAE

h qac

Hz xepy

HTPB XUnpoKcH — TepMHUHHUPaH NonnubyTamiueH

ICAO MeryHaponHa OpraHi3aLyja 3a [UBMUIHA aBHjaLyja
IEEE MHCTUTYTOT 3a €1eKTPUYIHU U €JIEKTPOHCKU HHXKEHEPH
IR Wnudpanpser

1SO MeryHaponHa OpraHi3aLuja 3a CTaHAapAu3anyja

J Iy

JIS JanoHcku HHAYCTPUCKHU CTaHOAPA

K KEJIBUH

kg KUJIOTpam
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kHz KHJIOX E€PILT
km KHJIoMeTap
kN KHIIOHYTH
kPa KUJIOTacKaJl
kW KHUJIOBAT
m Merap
MeV MHJIMOH €JIEKTPOHBOJIT HJIM Mera €JIEKTPOHBOJIT
MHz Meraxepui
milligal 10 ° m/s? (ucrto Taka HapedueH mGal, mgal uiu MUIHUTaIUIICO)
mm MUJIMMETAapP
mm Hg MHJIUMETPH >KUBHH CTOJIO
MPa MerarackKas
mrad MUJIHpaaujaH
ms MHJIMCEKYHIa
pum MUKpOMeTap
N BYTH
Pa nackaJs
pPpm MHJIMOHHUTH IE€ITOBH
rads (Si) aricopOupaHa no3a 3padeHe
RF panuo dpexkBeHIIUja
rms KBaapaTHa cpeaHa BPEAHOCT
rpm BPTE>KH BO MHUHYTa
RV BO3WJIa 3a Bpakame BO 3eMjuHara armocdepa
s cekyHaa
Tg TeMrieparypa Ha IMPEMHH BO CTAKJIO
Tyler rojemMuHa Ha okua rno Tajuep uiu craHgapaHa curosa cepuja o Tajiaep
UAV BecnuiioTHH JeTaia
uv YaTrpaBuoJIeTOB
TABEJIA HA KOHBEP3UJA
TABEJIA 3A KOHBEP3UWH, YVITIOTPEBEHHK BO OBOJ AHEKC
Enunauia Enunnia Konsepsuja
(om) (zo)
Gap ntackai (Pa) 1 6ap = 100 kPa
g (rpaBurtauuja) m/s> 1 g=9.806 65 m/s>
mrad (MuEpagujan) crerneHu (aror) 1 mrad = 0.0573°
Pana ergs/gram Si 1 rad (Si) = 100 ergs/gram
cuwtukoH (= 0.01 rpej [Gy])
250 okua (o Tajnep) mm 3a 250 okua no Tajrep,
oTBOp Ha okue 0,063 mm
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JOHOJIHYBAILE — U3JABA 3A PASBUPAILE

HU3JABA 3A PASBHPAIGE

3eMjuTe-4IeHKH C€ COrJIaCyBaaT AeKa BO CIydauTe KOra IOMMOT ,HALMOHAJIHU
eKBUBAJIEHTH € MOoceOHO [O03BOJIEH Kako ajTepHaTHBa Ha crenuduuHn
MelyHApOOHM CTAaHOAPAM, TEXHHYKM METOAM W TapaMeTpH yYTBPACHH BO
HAIIMOHAIHHOT EKBHBAJIEHT, ke o0e30emar neka ce WCMONHETH Oapamara Ha
CTaHAAP/OT YTBPAEH CO crielin(pUUHUTE MEI'YHAPOIAHU CTaHIApAH.

AHEKC I
LAHEKC VIIA
CodrrBep HaBeaeH Bo wieH 10r

1. Codreep 3a mIaHHpame HA PECYpCUTE HA MNPETIPHjaTHETO, CIICLIH]aTHO
[IPOEKTHPaH 3a yrnorpeda BO HyKJIeapHATa U BOCHATA HHAYCTPHja

OGjacHyBauka 3abenemka: CodpTBEpOT 3a IUIAHHpPake Ha pPECYpCUTE Ha
NpeTnpujaTueTo € codTBep KOj Ce KOPUCTU 3a

(bunaHcucko CMETKOBOACTEBO, yIpaByBa4yKo
CMETKOBOJICTBO, YOBEUKU PECYPCH, MPOU3BOICTBO,
yIpaByBame co CcHaOAyBavKH CUHIIUDH,

yIpaByBame CO IPOEKTH, BPCKU CO KIIHMEHTHUTE,
MOJATOYHM YCIYTH UJIM KOHTPOJIA Ha MPUCTAIL.

AHEKC VIIE

I'padur u cypoBHHH, TPETHPAHH NOJYO0PAOOTEHH METAIH HABEAEHH BO YJIE€H
15a

Konosu u onucu Ha XC
1. CypoBuHH Wi nonynpepaboTeH rpadut
2504 ITpuponen rpadur

3801 BeWTa4Yku rpadur, KOJIOMIEH WM [OJYKOJIOUAeH rpadur;
npenapatu Bp3 0asza Ha rpadur uiam APYTH BHAOBH jarjiepoau BO
¢$opma Ha macra, OJIOKOBH, TUIOYH WK APYTH MOy IPOU3BOIH

2. He'procyBauku 4YeJIMK CO BUCOK KBaJIUTET (COAps:KMHA HA Xpom™> 12%) Bo dopma

Ha JIUCTOBH, IMJIOYH, UCBKHU UJIU CTAIIOBU

ex 7208 IInocHaTtu BajmaHm NMPOM3BOAU OX JKEJIE30 MJIM HEJErHpaH YeJHK, CO
mupuHa ox 600 mm WM TOBEKe, TOIUIOBAJIaHHW, HEIUIATHPAHU WIIH
HEMPEeBJICYCHH

ex 7209 ITnocHaTtn BajaHW MPOU3BOAW OJ JKEJIE30 WJIM HEJIETHpaH YeUK, CO
mpuHa ox 600 mm wiK oBeke, JagHOBajlaHu (JIaqHO-PEayLIUPaHH),
HEIJIaATHPaHU WUIH HEeTIPEeBJICUCHN

ex 7210 IInocHaTtu BajmaHu NMPOM3BOAU OX JKEJIE30 MJIM HEJErHpaH YeJHK, CO
mmpuHa o 600 mm iy noBeke, HeTJIATHPAHU WUTH HEeTIPEeBIICUSHN

ex 7211 IInocHatn BajmaHm NMPOM3BOAU OX JKEJIE30 MJIM HEJErHpaH YeJHK, CO
mupuHa nomaia ox 600 mm, HenIaTHPaHU WA HETIPEBJICUEHN

ex 7212 IlnocHaTu BaJlaHM NPOU3BOAM O] JKEJIE30 WJIM HeJernpaH 4ejuK, CO
HUpUHA nomana og 600 mm, muaTupaHu UK NPeBJIeUeHU
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ex 7213

ex 7214

ex 7215

ex 7219

ex 7220

ex 7221

ex 7222

ex 7225

ex 7226

ex 7227

ex 7228

ex 7304

ex 7305

ex 7306

ex 7307

Hpa‘{KI/I U KUY, TOIUIOBAJlaHW, BO HEIPABUJIHO HAaBUTKAHU
KJIOMIWba O JKEJIC30 UITN HEJICTUPAH YCITUK

Jpyru mpavky U JKMLU OJ1 JKeJe30 WIIM HEeJNETHPaH 4eNUK, NOHATaMy
HeoOpabOTeHH, caMoO KOBAHHM, TOIUIOBANAHH, TOIIOBICUEHH N
WCTHUCHATH, HO BKIIy4yBajKH ' I OHHE U3BPTEHU IO BaJIAmhe

Jlpyru npadky ¥ KUK Off JKeJIe30 UM HeJlerupaH 4eIuK

ITnocHatu BanaHW IPOM3BOAU OX HE PrOCYBAuUKU HEJHK, CO LIMPUHA
o 600 mm uiu noseke

ITnocHaTu BanaHW IPOM3BOAU OX HE PrOCYBAUKU HEJHK, CO LIMPUHA
nomaia ox 600 mm

Ilpauky W >KUOM, TOIUIOBANAHM, BO HEMPABMJIHO HABUTKAHU
KJIOITYHEba Off He' PrOCYyBauKH UEITHK

Jlpyru mpaykv U KUIM Of He'ProcyBaukd YenuK, ariu, GpopMu u
ZIEJIOBY OZ HE’ proCyBavKH YEIHK

IlnocHatyu BajgaHu NPOU3BOAM OX APYT JIETMPaH Y€K, CO LUMPHHA Of
600 mm un rmoBeke

IlnocHatu BajaHW NPOU3BOAU OA JAPYT JIETUPaH 4Y€lIMK, CO LIMPHHA
nomana ox 600 mm

Hpa'-IKI/I U OKUIY, TOIUIOBAJIAHW, BO HEMNPABUJIHO HABUTKAHU
KJIOMYHba O APYT JIErUpaH 4Y€JINK

Jlpyra WMNKA W TPavky, BO HETPABUIHO HABUTKAHU KIIOMHUHIHA,
arnu, GOpPMHU U AETOBU OX APYT JIETUPAH YeNUK, NIYIUIUBY MUK U
MIPAYKHU 32 JAYMMHUEILE, O JIETUPaH WM HEJIETUPAH YEIIUK

Iesxu u myrumBy npoduin on skene3o (OCBEH Of JICAHO JKENe30)
WJIN YCIIUK

Jpyru ueBku (Ha TpUMep: 3aBapeHH, 3aKOBAHH WJIM 3aTBOPEHH Ha
CIIMYEH HAYMH) CO KPYXXEH HANpedeH IPeceK 4uj HaaBOpeIleH
npevHuK HagMuHyBa 406,4 mm, of skeJIe30 WK YeJIHK

Jpyru meBku U Myriey npodunm (Ha mprMep, O OTBOPEHHU CIIOEBH
WM 3aBapPEeHH, 3aKOBAHH WJIM 3aTBOPEHH HA CJIMYEH HAYMH), O
JKEJIE30 WK YeJTHK

[TpuGop 3a ueBkH (Ha mpuUMep, CIOjKH, KojeHa, My(hOBH), O KeJe30
WJIH YCIHUK

3. AJYMHHHYM U Jerypu BO GOpMa Ha JHCTOBH, IJIOYH, LIEBKH WITH CTATIOBH

ex 7604

Ipauku 1 npoduIl OX aTyMHHIYM

ex 7604 10 10 — o HenernpaH aqyMUHHYM

— — Ilpauku
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ex 7604 29 10 — ox nerypu Ha anyMUHUYM

—— Mlynmeu npodunu

———Ilpauku
7606 [I504u, JUCTOBH U JICHTH Of ATyMUHHYM, CO JeOesHa MorojeMa
on 0,20 mm
7607 AnymuHuyMcKa ¢oinuja (BKIydyBajKH U Ie4aTeHa WK CO IIOJIOra

Ol XapTHja, KapTOH, IJIACTHYHA Maca WJIM Of CIMYHU MaTepHjaiu)
co mupounHa a0 0,2 mm (6e3 moasora)

7608 LleBxu 0 anyMUHUYM

7609 ex 7307  TlpuGop 3a wWeBKH, OO aiyMuHHyM (Ha TIPUMED,
CTIOj HHUILIN, KOJieHa, My()OBH)

4. TwuraH u nerypu Bo GopMa Ha JIICTOBH, IUIOYH, LIEBKH WITH CTAIlOBH
ex 8108 90  TuraH M TUTAHCKU [IPOU3BOAH, BKIIYUyBajKU OTIAIOLM U OCTATOLH
— Hpyro
5. Huxken u nerypu Bo GopMa Ha JIMCTOBH, ILIOHH, LEBKU WK CTAIIOBH
ex 7505 ITpauxy, mpod Uy U SKUIH O HUKEI
ex 750511 IHlunku ex 7505 12
7506 IInouu, TUMOBH, TEHTU U (POJIHH, OF HUKEI

ex 7507 IleBku u mpubop 3a 1eBKH (HA TpPUMEpP, CIOJHUIM, KOJIEHa,
My(OBH), OJf HUKET

750711  —lleBku
—— On HenerupaH HHUKEN
750712 —lleBku
—— On nerypu Ha Huken 7507 20
— ITpubop 3a ueskn

OGjacHyBame: MeTaJIHUTe JIerypu Onx ToukuTe 2, 3, 4 u 5 ce OHHe LITO
COZApPIKAT MOBHCOK MPOLEHT IO TEKHHA MeTall Of KOj OO IpyT
eJleMeHT. "
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AHEKC 1T
JAHEKC X

HHTepHeT CTpaHHLH 32 HHPOPMALHH 32 HAVIEIKHHUTE OPraHH H agpeca 3a
HCOpaKkame Ha H3BecTyBama A0 EBponckara koMucHja

BEJTMJA

http://www.diplomatie be/eusanctions

BYT'APUIJA
http://www.mfa.bg/en/pages/135/index.html

PEITYBJIMKA UEIIKA
http://www.mfcr.cz/mezinarodnisankce

JAHCKA
http://um.dk/da/politik-og-diplomati/retsorden/sanktioner/

T'EPMAHMIA

http://www.bmwi.de/DE/Themen/Aussenwirtschaft/aussenwirtschaftsrecht. did=4048
88.html

ECTOHUJA
http://www.vm_.ee/est/kat_ 622/

HPCKA
http://www.dfa.ie/home/index.aspx?id=28519

TPIIAJA

http://www.mfa.gr/en/foreign-policy/global-issues/international-sanctions.html

IIIITAHUJA

http://www.exteriores.gob.es/Portal/es/PoliticaExteriorCooperacion/GlobalizacionOp
ortunidadesRiesgos/Documents/
ORGANISMOS%20COMPETENTES%20SANCIONES%20INTERNACIONALES.

pdf
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®PAHLIUIA

http:.//www.diplomatie.gouv fi/autorites-sanctions/

XPBATCKA

http://www.mvep.hr/sankcije

UTAJIMJA
http://www.esteri.itt MAE/IT/Politica_Europea/Deroghe . htm

KMITAP http://www.mfa.gov.cy/sanctions

JIATBUJA
http://www.mfa.gov.lv/en/security/4539

JIMTBAHUIJA

http://www.urm lt/sanctions

JIYKCEMBYPI'
http://www.mae.lu/sanctions

YHI'APHJA

http://2010-2014.kormany.hu/download/b/3b/70000/ENSZBT-ET-szankcios-
tajekoztato.pdf

MAIJITA

https://www.gov.mt/en/Government/Government%200f%20Malta/Ministries%20and
%_20Entities/Officially%20Appointed %20Bodies/Pages/Boards/Sanctions-
Monitoring-Board-.aspx

XOJAHIUTA
http://www.rijksoverheid.nl/onderwerpen/internationale-sancties

ABCTPUJA
http://www.bmeia.gv.at/view.php3?f id=12750&LNG=en&version=

TTIOJICKA

http://www.msz.gov.pl
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TIOPTYT'AJIMJA

http://www.portugal . gov.pt/pt/os-ministerios/ministerio-dos-negocios-
estrangeiros/quero-saber-mais/sobre-o-ministerio/ medidas-restritivas/medidas-

restritivas.aspx

POMAHMIA
http://www.mae.ro/node/1548

CJIOBEHUJA
http://www.mzz.gov.si/si/omejevalni ukrepi

CJIOBAUKA
http://www.mzv.sk/sk/europske zalezitosti/europske politiky-
sankcie _eu

DOHUHCKA
http://formin.finland.fi/kvyhteistyo/pakottee
t

IIIBEJICKA

http://www.ud.se/sanktioner

OBEJMHETO KPAJICTBO

https://www.gov.uk/sanctions-embargoes-and-restrictions

AJpeca 3a ucrpakame Ha U3BECTyBamwa 10 EBpornckara koMucHja:

European Commission

Service for Foreign Policy Instruments (FPT)
EEAS 02/309

B-1049 Brussels

Belgium

E-mail: relex-sanctions(@ec.europa.eu’.
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AHEKC IV
W AHEKC XTI
Cnucok Ha 1Mua, cy0jeKTH H OPraHH HABeAeHH BO 4JieH 23a(1)

A. Ou3nuky auna
b. CyGjextu u opranu

AHEKC X1V

Cnucok Ha A,
cy0jeKTH H OPraHM HAaBeIeHH BO 4WieH 23a(2)

A. Ousnukn nuna

B. Cy6jextu u opranu™.
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