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Bp3 ocHoBa Ha unen 75 ctaBoBu | u 2 ox YcraBoT Ha PemyOnnka MakenoHuja, mpercenaTesaoT Ha
Peny6nuka Makenonuja u npercegarenoT Ha CoOpanuero Ha PenyOnuka Makenonuja nznasaat

YKA3
3A ITPOTJIACYBAIBE HA 3AKOHOT 3A PATUOUKAIINJA HA TONNOJTHUTEJIHUOT
INPOTOKOJI KOH CIIOI'OABATA MEI'Y PENIYBJIUKA MAKEJOHUJA U
MEI'YHAPOJIHATA ATEHIIMJA 3A ATOMCKA EHEPTHJA 3A IPUMEHA HA
IF'APAHIIMUTE BO BPCKA CO JOI'OBOPOT 3A HEHIMPEILE HA HYKJIEAPHO OPYKJE

Ce mpornacyBa 3akoHOT 3a paTudukanuja Ha JomonHUTENHHOT MpoTOKoN KoH Crorombarta Mery
Penybnuka Makenonuja u MeryHapogHaTa areHuMja 3a aTOMCKa €Hepruja 3a NpHUMEHa Ha
rapaHLMUATe BO BPCcKa co JJoroBopor 3a Hemupeme Ha HyKJIeapHO OpyXje,

mro CoOpanuero Ha PermyOnnka Makenonuja ro IoHece Ha ceqHMLATa oAp:kaHa Ha 28 mapt 2007
TOAMHA.

bp. 07-1380/1 [Mpercenaren
28 mapt 2007 roguna Ha PenyOnuka Makenonuja,
Ckomje Bpanxko LipBenkoBckm, c.p.
[Ipercenaren
Ha CoOpanuero Ha Peny0Onmka
Makenonmuja,

Jbyonma I'eoprueBckn, c.p.

3AKOH 3A PATUOUKALINJA HA TONNIOJHUTEJHHUOT IMPOTOKOJI KOH CIIOT'OABATA
MEI'Y PEIYBJIMKA MAKEJJOHUJA U MEI'YHAPOJJHATA ATEHIIUJA 3A ATOMCKA
EHEPI'NJA 3A IPUMEHA HA TAPAHIIUUTE BO BPCKA CO JOI'OBOPOT 3A
HEIIUPEILE HA HYKJIEAPHO OPYKJE

Unen 1
Ce patuduxyBa JlonomHUTEeNHHOT NMpoTokosn KoH Cmorogbara mery Penybnuka MakemoHuja u
MerynapoaHaTa areHuuja 3a aTOMCKa CHepruja 3a IPMMEHa Ha TapaHUMUTe BO Bpcka co Jlorosopot
3a HEWMpPeHE Ha HYKJICAapHO Opyxje, ycBoeH BO Maj 1997 romuna on crpana Ha Bopnor Ha
IUpPEeKTOpH Ha MeryHapoaHaTa areHIMja 3a aTOMCKa eHepruja, KojiTo € Bo cuia ox 16 anpun 2002
roJIMHA.
Unen 2
JIOTIONMHUTETHUOT MPOTOKOM BO OPUTHHAI HA aHTJIMCKH ja3UK U BO TIPEBOJ HA MAaKEIOHCKH ja3HK TJIacH:
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ADDITIONAL PROTOCOL TO THE
AGREEMENT BETWEEN
THE REPUBLIC OF MACEDONIA AND
INTERNATIONAL ATOMIC ENERGY AGENCY
FOR THE

APPLICATION OF SAFEGUARDS IN CONNECTION WITH THE
TREATY ON THE NON-PROLIFERATION OF NUCLEAR
WEAPONS (NPT)

Preamble

WHEREAS the Republic of Macedonia (hereinafter referred to as
"state") is a party to the Agreement between the Republic of
Macedonia and the Intemational Atomic Energy Agency (hereinafter
referred to as the "Agency") for the application of safeguards in Connection with the
Treaty on the Non-Proliferation of Nuclear Weapons (NPT) (hereinafter referred to
as the "Safeguards Agreement"), which entered into force on March 5™ 1970;

AWARE OF the desire of the international community to further enhance
nuclear non-proliferation by strengthening the effectiveness and improving the
efficiency of the Agency's safeguards system;

RECALLING that the Agency must take into account in the
implementation of safeguards the need to: avoid hampering the economic and
technological development of the Republic of Macedonia or
international co-operation in the field of peaceful nuclear activities; respect
health, safety, physical protection and other security provisions in force and the
rights of individuals; and take every precaution to  protect commercial,
technological and industrial secrets as well as other confidential information
coming to its knowledge;

WHEREAS the frequency and intensity of activities described in this
Protocol shall be kept to the minimum consistent with the objective of
strengthening the effectiveness and improving the efficiency of Agency safeguards;

NOW THEREFORE the Republic of Macedonia and the Agency have agreed
as follows:
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RELATIONSHIP BETWEEN THE PROTOCOL AND THE SAFEGUARDS

AGREEMENT

Article 1

The provisions of the Safeguards Agreement shall apply to this Protocol to
the extent that they are relevant to and compatible with the provisions of this
Protocol. In case of conflict between the provisions of the Safeguards Agreement
and those of this Protocol, the provisions of this Protocol shall apply.

PROVISION OF INFORMATION

Article 2

a. The Republic of Macedonia shall provide the Agency with a declaratio

containing:

)

(i)

(iii)

(iv)

™)

A general description of and information specifying the location
of nuclear fuel cycle-related research and development activities'
not involving nuclear material carried out anywhere that are
funded, specifically authorized or controlled by, or carried out on
behalf of the Republic of Macedonia.

Information identified by the Agency on the basis of expected
gains in effectiveness or efficiency, and agreed to by the
Republic of Macedonia, on operational activities of safeguards
relevance at facilities and at locations outside facilities where
nuclear material is customarily used.

A general description of each building on each site, including its
use and, if not apparent from that description, its contents. The
description shall include a map of the site.

A description of the scale of operations for each location engaged
in the activities specified in Annex I to this Protocol.

Information specifying the location, operational status and the
estimated annual production capacity of uranium mines and
concentration plants and thorium concentration plants, and the
current annual production of such mines and concentration plants
for the Republic of Macedonia as a whole. The Republic of
Macedonia shall provide, upon request by the Agency, the
current annual production of an individual mine or concentration
plant. The provision of this information does not require
detailed nuclear material accountancy.

! Terms in italics have specialized meanings, which are defined in Article 18 below.
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(vi)

Information regarding source material which has not reached the
composition and purity suitable for fuel fabrication or for being
isotopically enriched, as follows:

(a)

®

The quantities, the chemical composition, the use or
intended use of such material, whether in nuclear or
non-nuclear use, for each location in the Republic of
Macedonia at which the material is present in
quantities exceeding ten metric tons of uranium and/or
twenty metric tons of thorium, and for other locations
with quantities of more than one metric ton, the
aggregate for the Republic of Macedonia as a whole if
the aggregate exceeds ten metric tons of uranium or
twenty metric tons of thorium. The provision of
this information does not require detailed nuclear
material accountancy;

The quantities, the chemical composition and the
destination of each export out of the Republic of
Macedonia, of such material for  specifically non-
nuclear purposes in quantities exceeding:

(1) Ten metric tons of uranium, or for successive
exports of wuranium from the Republic of
Macedonia to the same State, each of less
than ten metric tons, but exceeding a total of
ten metric tons for the year;

(2) Twenty metric tons of thorium, or for successive
exports of thorium from the Republic of
Macedonia to the same State, each of less than
twenty metric tons, but exceeding a total of
twenty metric tons for the year;

(c) The quantities, chemical composition, current location and

use or intended use of each import into the Republic of
Macedonia of such material for specifically non-nuclear
purposes in quantities exceeding:

¢)) Ten metric tons of uranium, or for successive
imports of uranium into the Republic .of
Macedonia each of less than ten metric tons,
but exceeding a total of ten metric tons for the
year,

(2) Twenty metric tons of thorium, or for successive
imports of thorium into the Republic of
Macedonia each of less than twenty metric
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tons, but exceeding a total of twenty metric
tons for the year;

it being understood that there is no requirement to provide
information on such material intended for a non-nuclear use once
it is in its non-nuclear end-use form.

vii)  (a) Information regarding the quantities, uses and locations
of nuclear material exempted from safeguards pursuant
to [paragraph 37 of INFCIRC/153)%

(b) Information regarding the quantities (which may be in
the form of estimates) and uses at each location, of
nuclear material exempted from safeguards pursuant to
[paragraph 36(b) of INFCIRC/153] but not vet in a
non-nuclear end-use form, in quantities exceeding those
set out in [paragraph 37 of INFCIRC/153]. The
provision of this information does not require detailed
nuclear material accountancy.

(viii)  Information regarding the location or further processing of
intermediate or high-level waste containing plutonium, high
enriched uranium or uranium-233 on which safeguards have been
terminated pursuant to [paragraph 11 of INFCIRC/153]? For the
purpose of this paragraph, "further processing”" does not include
repackaging of the waste or its further conditioning not involving
the separation of elements, for storage or disposal.

(ix) The following information regarding specified equipment and
pon-nuclear material listed in Annex II:

(a) For each export out of the Republic of Macedonia of such
equipment and material: the identity, quantity, location of
intended use in the receiving State and date or, as
appropriate, expected date, of export;

(b) Upon specific request by the Agency, confirmation by the
Republic of Macedonia, as importing State, of information
provided to the Agency by another State concerning the
export of such equipment and material to the Republic of
Macedonia .

(x) General plans for the succeeding ten-year period relevant to the
development of the nuclear fuel cycle (including planned nuclear
fuel cycle-related research and development activities) when
approved by the appropriate authorities in the Republic of
Macedonia.

2 The reference to the corresponding provision of the relevant Safeguards Agreement should be inserted where
bracketed references to INFCIRC/153 are made
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b. The Republic of Macedonia shall make every reasonable effort to provide
the Agency with the following information:

(i) A general description of and information specifying the location
of nuclear fuel cycle-related research and development activities
not involving nuclear material which are specifically related to
enrichment, reprocessing of nuclear fuel or the processing of
intermediate or high-level waste containing plutonium, high
enriched uranium or uranium-233 that are carried out anywhere
in the Republic of Macedonia but which are not funded,
specifically authorized or controlled by, or carried out on
behalf of, the Republic of Macedonia. For the purpose of this
paragraph, "processing” of intermediate or high- level waste
does not include repackaging of the waste or its conditioning
not involving the separation of elements, for storage or disposal.

(i1) A general description of activities and the identity of the person
or entity carrying out such activities, at locations identified by the
Agency outside a site which the Agency considers might be
functionally related to the activities of that site. The provision of
this information is subject to a specific request by the Agency. It
shall be provided in consultation with the Agency and in a timely
fashion.

c. Upon request by the Agency, the Republic of Macedonia shall provide
amplifications or clarifications of any information it has provided under
this Article, in so far as relevant for the purpose of safeguards.

Article 3

a. The Republic of Macedonia shall provide to the Agency the information
identified in Article 2.a.(i), (iii), (iv), (v), (vi}a), (vii) and (x) and Article
2.b.(i) within 180 days of the entry into force of this Protocol.

b. The Republic of Macedonia shall provide to the Agency, by 15 May of each
year, updates of the information referred to in paragraph a. above for the
period covering the previous calendar year. If there has been no change
to the information previously provided, the Republic of Macedonia shall
so indicate.

C. The Republic of Macedonia shall provide to the Agency, by 15 May
of each year, the information identified in Article 2.a.(vi}(b) and (c) for
the period covering the previous calendar year.

d. The Republic of Macedonia shall provide to the Agency on a quarterly
basis the information identified in Article 2.a.(ix)(a). This information
shall be provided within sixty days of the end of each quarter.
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a.

The Republic of Macedonia shall provide to the Agency the information
identified in Article 2.a.(viii) 180 days before further processing is carried out
and, by 15 May of each year, information on changes in location for the
period covering the previous calendar year.

The Republic of Macedonia and the Agency shall agree on the timing
and frequency of the provision of the information identified in Article

2.a.(ii).

The Republic of Macedonia shall provide to the Agency the information in
Article 2.a.(ix)(b) within sixty days of the Agency's request.

COMPLEMENTARY ACCESS

Article 4

The following shall apply in connection with the implementation of
complementary access under Article 5 of this Protocol:

The Agency shall not mechanistically or systematically seek to verify the
mformation referred to in Article 2; however, the Agency shall have
access to:

@)

(ii)

(iii)

e

(i)

Any location referred to in Article 5.a.(i) or (i) on a selective
basis in order to assure the absence of undeclared nuclear
material and activities;

Any location referred to in Article 5.b. or c. to resolve a question
relating to the correctness and completeness of the information
provided pursuant to Article 2 or to resolve an inconsistency
relating to that information;

Any location referred to in Article 5.a.(iii) to the extent necessary
for the Agency to confirm, for safeguards purposes, the
Republic of Macedonia's declaration of the decommissioned
status of a facility or of alocation outside facilities where
nuclear material was customarily used.

Except as provided in paragraph (ii) below, the Agency shall give the

Republic of Macedonia advance notice of access of at least 24 hours;

For access to any place on a site that is sought in conjunction with
design information verification visits or ad hoc or routine
inspections on that site, the period of advance notice shall, if the
Agency so requests, be at least two hours but, in exceptional
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circumstances, it may be less than two hours.

C. Advance notice shall be in writing and shall specify the reasons for access
and the activities to be carried out during such access.

d. In the case of a question or inconsistency, the Agency shall provide the
Republic of Macedonia with an opportunity to clarify and facilitate the
resolution of the question or inconsistency. Such an opportunity will be
provided before a request for access, unless the Agency considers that
delay in access would prejudice the purpose for which the access is sought.
In any event, the Agency shall not draw any conclusions about the question
or inconsistency until the Republic of Macedonia has been provided with
such an opportunity.

€. Unless otherwise agreed to by the Republic of Macedonia, access shall
only take place during regular working hours.

f. The Republic of Macedonia shall have the right to have Agency inspectors
accompanied during their access by representatives of the Republic of
Macedonia, provided that the inspectors shall not thereby be delayed or
otherwise impeded in the exercise of their functions.

Article 5
The Republic of Macedonia shall provide the Agency with access to:
a. 6] Any place on a site;

(i1) Any location identified by the Republic of Macedonia under Articl
2.a.(v)-(viii);

(i) Any decommissioned facility or decommissioned location outside
facilities where nuclear material was customarily used.

b. Any location identified by the Republic of Macedonia under Article
2.a.(i), Article 2.a.(iv), Article 2.a.(ix)(b) or Article 2.b, other than those
referred to in paragraph a.(i) above, provided that if the Republic of
Macedonia is unable to provide such access, the Republic of Macedonia
shall make every reasonable effort to satisfy Agency requirements,
without delay, through other means.

c. Auy location specified by the Agency, other than locations referred to in
paragraphs a. and b. above, to carry out location-specific environmental
sampling, provided that if the Republic of Macedonia is unable to provide
such access, the Republic of Macedonia shall  make every reasonable
effort to satisfy Agency requirements, without delay, at adjacent
locations or through other means.
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Article 6

When implementing Article S, the Agency may carry out the following
activities:

a. For access in accordance with Article 5.a.(i) or (iii); visual observation;
collection of environmental samples; utilization of radiation detection and
measurement devices; application of seals and other identifying and
tamper indicating devices specified in Subsidiary Arrangements; and other
objective measures which have been demonstrated to be technically
feasible and the use of which has been agreed by the Board of Governors
(hereinafter referred to as the "Board") and following consultations
between the Agency and the Republic of Macedonia.

b. For access in accordance with Article 5.a.(ii): visual observation; item
counting of nuclear material, non-destructive measurements and
sampling; utilization of radiation detection and measurement devices;
examination of records relevant to the quantities, origin and disposition of
the material; collection of environmental samples; and other objective
measures which have been demonstrated to be technically feasible and the
use of which has been agreed by the Board and following consultations
between the Agency and the Republic of Macedonia.

c. For access in accordance with Article 5.b.: visual observation; collection of
environmental samples; utilization of radiation detection and measurement
devices; examination of safeguards relevant production and shipping
records; and other objective measures which have been demonstrated to be
technically feasible and the use of which has been agreed by the Board
and following consultations between the Agency and the Republic of
Macedonia.

d. For access in accordance with Article 5.c.: collection of environmental
samples and, in the event the results do not resolve the question or
inconsistency at the location specified by the Agency pursuant to Article
5.c., utilization at that location of visual observation, radiation detection
and measurement devices, and, as agreed by the Republic of Macedonia
and the Agency, other objective measures.

Article 7

a. Upon request by the Republic of Macedonia, the Agency and the Republic of
Macedonia shall make arrangements for managed access under this
Protocol in order to prevent the dissemination of proliferation sensitive
information, to meet safety or physical protection requirements, or to protect
proprietary or commercially sensitive information. Such arrangements shall
not preclude the Agency from conducting activities necessary to provide
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credible assurance of the absence of undeclared nuclear material and
activities at the location in question, including the resolution of a question
relating to the correctness and completeness of the information referred to
in Article 2 or of an inconsistency relating to that information.

b. The Republic of Macedonia may, when providing the information
referred to in Article 2, inform the Agency of the places at a site or
location at which managed access may be applicable.

c. Pending the entry into force of any necessary Subsidiary Arrangements, the
Republic of Macedonia may have recourse to managed access consistent with
the provisions of paragraph a. above.

Article 8

Nothing in this Protocol shall preclude the Republic of Macedonia from
offering the Agency access to locations in addition to those referred to in
Articles 5 and 9 or from requesting the Agency to conduct verification activities
at a particular location. The Agency shall, without delay, make every reasonable
effort to act upon such arequest.

Article 9

The Republic of Macedonia shall provide the Agency with access to
locations specified by the Agency to carry out wide-area environmental sampling,
provided that if the Republic of Macedonia is unable to provide such access it
shall make every reasonable effort to satisfy Agency requirements at alternative
locations. The Agency shall not seek such access until the use of wide-area
environmental sampling and the procedural arrangements therefor have been
approved by the Board and following consultations between the Agency and
the Republic of Macedonia.

Article 10
The Agency shall inform the Republic of Macedonia of:

a. The activities carried out under this Protocol, including those in respect of
any questions or inconsistencies the Agency had brought to the attention of
the Republic of Macedonia, within sixty days of the activities being carried
out by the Agency.

b. The results of activities in respect of any questions or inconsistencies the
Agency had brought to the attention of the Republic of Macedonia, as
soon as possible but in any case within thirty days of the results being
established by the Agency.

c. The conclusions it has drawn from its activities under this Protocol. The
conclusions shall be provided annually.
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DESIGNATION OF AGENCY INSPECTORS
Article 11

a. () The Director General shall notify the Republic of Macedonia of
the Board's approval of any Agency official as a safeguards
inspector. Unless the Republic of Macedonia advises the Director
General of its rejection of such an official as an inspector for
the Republic of Macedonia within three months of receipt of
notification of the Board's approval, the inspector so notified to
the Republic of Macedonia shall be considered designated to the
Republic of Macedonia;

(i1) The Director General, acting in response to a request by the
Republic of Macedonia or on his own initiative, shall
immediately inform the Republic of Macedonia of the withdrawal
of the designation of any official as an inspector for the Republic
of Macedonia.

b. A notification referred to in paragraph a. above shall be deemed to be
received by the Republic of Macedonia seven days after the date of
the transmission by registered mail of the notification by the Agency to
the Republic of Macedonia.

VISAS
Article 12

The Republic of Macedonia shall, within one month of the receipt of a
request therefor, provide the designated inspector specified in the request
with  appropriate  multiple entry/exit and/or transit visas, where required, to
enable the inspector to enter and remain on the territory of the Republic of
Macedonia for the purpose of carrying out his/her functions. Any visas required
shall be valid for at least one year and shall be renewed, as required, to cover the
duration of the inspector's designation to the Republic of Macedonia.

SUBSIDIARY ARRANGEMENTS
Article 13
a. Where the Republic of Macedonia or the Agency indicates that it is
necessary to specify in Subsidiary Arrangements how measures laid down

in this Protocol are to be applied, the Republic of Macedonia and the
Agency shall agree on such Subsidiary Arrangements within ninety
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days of the entry into force of this Protocol or, where the indication of
the need for such Subsidiary Arrangements is made after the entry into
force of this Protocol, within ninety days of the date.of such indication.

b. Pending the entry into force of any necessary Subsidiary Arrangements,
the Agency shall be entitled to apply the measures laid down in this
Protocol.

COMMUNICATIONS SYSTEMS
Article 14
a. The Republic of Macedonia shall permit and protect free communications

by the Agency for official purposes between Agency inspectors in
the Republic of Macedonia and Agency Headquarters and/or Regional
Offices, including attended and unattended transmission of information
generated by Agency containment and/or surveillance or measurement
devices. The Agency shall have, in consultation with the Republic
of Macedonia, the right to make use of internationally established
systems of direct communications, including satellite systems and other
forms of telecommunication, not in use in the Republic of Macedonia.
At the request of the Republic of Macedonia or the Agency, details of
the implementation of this paragraph with respect to the attended or
unattended  transmission of information generated by  Agency
containment and/or surveillance or measurement devices shall be
specified in the Subsidiary Arrangements.

b. Communication and transmission of information as provided for in
paragraph a. above shall take due account of the need to protect
proprictary or commercially sensitive information or design information
which the Republic of Macedonia regards as being of particular sensitivity.

PROTECTION OF CONFIDENTIAL INFORMATION
Article 15

a. The Agency shall maintain a stringent regime to ensure effective
protection against disclosure of commercial, technological and industrial
secrets and other confidential information coming to its knowledge,
including such information coming to the Agency's knowledge in ‘the
implementation of this Protocol.

b. The regime referred to in paragraph a. above shall include, among others,
provisions relating to:

(1) General principles and associated measures for the handling of
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confidential information;

(ii) Conditions of staff employment relating to the protection of
confidential information;

(i) Procedures in cases of breaches or alleged breaches of
confidentiality.

C. The regime referred to in paragraph a. above shall be approved and
periodically reviewed by the Board.

ANNEXES
Article 16

a. The Annexes to this Protocol shall be an integral part thereof. Except for
the purposes of amendment of the Annexes, the term "Protocol” as used in
this instrument means the Protocol and the Annexes together.

b. The list of activities specified in Annex I, and the list of equipment and
material specified in Annex II, may be amended by the Board upon the
advice of an open-ended working group of experts established by the
Board. Any such amendment shall take effect four months after its
adoption by the Board.

ENTRY INTO FORCE
Article 17
a. This Protocol shall enter into force
on the date on which the Agency receives from the Republic of Macedonia
written notification that the Republic of Macedonia's statutory and/or
constitutional requirements for entry into force have been met.
OR’

upon signature by the representatives of the Republic of Macedonia and the
Agency.

3 The choice of alternative depends on the preference of the State concerned according to its internal legal requirements.
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b. the Republic of Macedonia may, at any date before this Protocol enters
into force, declare that it will apply this Protocol provisionaily.

c. The Director General shall promptly inform all Member States of the
Agency of any declaration of provisional application of, and of the entry
into force of, this Protocol.

DEFINITIONS
Article 18
For the purpose of this Protocol:

a. Nuclear fuel cycle-related research and development activities means
those activities which are specifically related to any process or system
development aspect of any of the following:

- conversion of nuclear material,
- enrichment of nuclear material,
- nuclear fuel fabrication,

- reactors,

- critical facilities,

- reprocessing of nuclear fuel,

- processing (not including repackaging or conditioning not
involving the separation of elements, for storage or disposal)
of intermediate or high-level waste containing plutonium,
high enriched uranium or uranium-233,

but do not include activities related to theoretical or basic scientific
research or to research and development on industrial radioisotope
applications, medical, hydrological and agricultural applications, health
and environmental effects and improved maintenance.

b. Site means that area delimited by the Republic of Macedonia in the
relevant  design information for a facility, including a closed-down
facility, and in the relevant information on a location outside
Jacilities where  nuclear material is customarily used, including a
closed-down location outside facilities where nuclear material was
customarily used (this is limited to locations with hot cells or where
activities  related  to  conversion, enrichment, fuel fabrication or
reprocessing were carried out). It shall also include all installations, co-
located with the facility or location, for the provision or wuse of
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by

essential services, including: ‘hot cells for processing  irradiated
materials  not  containing nuclear  material; installations for the
treatment, storage and disposal of waste; and buildings associated
with specified activities identified by the Republic of Macedonia under
Article 2.a.(iv) above.

Decommissioned facility or decommissioned location outside facilities
means an installation or location at which residual structures and
equipment essential for its use have been removed or rendered inoperable
so that it is not used to store and can no longer be used to handle, process
or utilize nuclear material.

Closed-down facility or closed-down location outside facilities means an
installation or location where operations have been stopped and the
nuclear material removed but which has not been decommissioned.

High enriched uranium means uranium containing 20 percent or more of
the isotope vranium-235.

Location-specific environmental sampling means the collection of
environmental samples (e.g., air, water, vegetation, soil, smears) at, and in
the immediate vicinity of, a location specified by the Agency for the
purpose of assisting the Agency to draw conclusions about the absence of
undeclared nuclear material or nuclear activities at the specified location.

Wide-area environmental sampling means the collection of environmental
samples (e.g., air, water, vegetation, soil, smears) at a set of locations
specified by the Agency for the purpose of assisting the Agency to draw
conclusions about the absence of undeclared nuclear material or nuclear
activities over a wide area.

Nuclear material means any source or any special fissionable material as
defined in Article XX of the Statute. The term source material shall not be
interpreted as applying to ore or ore residue. Any determination by the
Board under Article XX of the Statute of the Agency after the entry into
force of this Protocol which adds to the materials considered to be source
material or special fissionable material shall have effect under this
Protocol only upon acceptance by the Republic of Macedonia.

Facility means:

(i) A reactor, a critical facility, a conversion plant, a fabrication
plant, a reprocessing plant, an isotope separation plant or a
separate storage installation; or

(i1) Any location where nuclear material in amounts greater than one
effective kilogram is customarily used.

Location outside facilities means any installation or location, which is not
a facility, where nuclear material is customarily used in amounts of one
effective kilogram or less.
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®

(i)

(iii)

(i)

™)

(vi)

(vii)

(viii)

(ix)

ANNEX 1

LIST OF ACTIVITIES REFERRED TO IN ARTICLE 2.a.(iv) OF THE
PROTOCOL

The manufacture of centrifuge rotor tubes or the assembly of gas centrifuges.

Centrifuge rotor tubes means thin-walled cylinders as described in entry
5.1.1(b) of Annex II.

Gas centrifuges means centrifuges as described in the Introductory Note to
entry 5.1 of Annex II.

The manufacture of diffusion barriers.

Diffusion barriers means thin, porous filters as described in entry 5.3.1(a) of
Annex II.

The manufacture or assembly of laser-based systems.

Laser-based systems means systems incorporating those items as described in
entry 5.7 of Annex IL

The manufacture or assembly of electromagnetic isotope separators.

Electromagnetic isotope separators means those items referred to in entry
5.9.1 of Annex II containing ion sources as described in 5.9.1(a) of Annex IL

The manufacture or assembly of columns or extraction equipment.

Columns or extraction equipment means those items as described in entries
5.6.1,56.2,5.6.3,5.6.5,5.6.6,5.6.7 and 5.6.8 of Annex II.

The manufacture of aerodynamic separation nozzles or vortex tubes.
Aerodynamic separation nozzles or vortex tubes means separation nozzles and

vortex tubes as described respectively in entries 5.5.1 and 5.5.2 of Annex II.

The manufacture or assembly of uranium plasma generation systems.

Uranium plasma generation systems means systems for the generation of
uranium plasma as described in entry 5.8.3 of Annex I

The manufacture of zirconium tubes.
Zirconium tubes means tubes as described in entry 1.6 of Annex II.
The manufacture or upgrading of heavy water or deuterium.

Heavy water or deuterium means deuterium, heavy water (deuterium oxide)
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and any other deuterium compound in which the ratio of deuterium to
hydrogen atoms exceeds 1:5000.

(x) The manufacture of nuclear grade graphite.

Nuclear grade graphite means graphite having a purity level better than 5
parts per million boron equivalent and with a density greater than 1.50 glem® .

(x1) The manufacture of flasks for irradiated fuel.
A flask for irradiated fuel means a vessel for the transportation and/or storage
of irradiated fuel which provides chemical, thermal and radiological

protection, and dissipates decay heat during handling, transportation and
storage.

(xii) The manufacture of reactor control rods.
Reactor control rods means rods as described in entry 1.4 of Annex II
(xiii)  The manufacture of criticality safe tanks and vessels.

Criticality safe tanks and vessels means those items as described in entries 3.2
and 3.4 of Annex II.

(xiv)  The manufacture of irradiated fuel element chopping machines.

Irradiated fuel element chopping machines means equipment as described in
entry 3.1 of Annex Il '

(xv) The construction of kot cells.

Hot cells means a cell or interconnected cells totalling at least 6 m® in volume
with shielding equal to or greater than the equivalent of 0.5 m of concrete,
with a density of 3.2 g/cm® or greater, outfitted with equipment for remote
operations.
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ANNEX II

LIST OF SPECIFIED EQUIPMENT AND NON-NUCLEAR MATERIAL
FOR THE REPORTING OF EXPORTS AND IMPORTS
ACCORDING TO ARTICLE 2.a.(ix)""

1. Reactors and equipment therefor
1.1. Complete nuclear reactors

Nuclear reactors capable of operation so as to maintain a controlled self-
sustaining fission chain reaction, excluding zero energy reactors, the latter
being defined as reactors with a designed maximum rate of production of
plutonium not exceeding 100 grams per year.

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.

It is not intended to exclude reactors which could reasonably be capable of
modification to produce significantly more than 100 grams of plutonium per
year. Reactors designed for sustained operation at significant power levels,
regardless of their capacity for plutonium production, are not considered as
"zero energy reactors”.

1.2. Reactor pressure vessels

Metal vessels, as complete units or as major shop-fabricated parts therefor,
which are especially designed or prepared to contain the core of a nuclear
reactor as defined in paragraph 1.1. above and are capable of withstanding
the operating pressure of the primary coolant.

EXPLANATORY NOTE

A top plate for a reactor pressure vessel is covered by item 1.2. as a major
shop-fabricated part of a pressure vessel.

Reactor internals (e.g. support columns and plates for the core and other
vessel internals, control rod guide tubes, thermal shields, baffles, core grid
plates, diffuser plates, etc.) are normally supplied by the reactor supplier. In
some cases, certain intemal support components are included in the
fabrication of the pressure vessel. These items are sufficiently critical to the
safety and reliability of the operation of the reactor (and, therefore, to the
guarantees and liability of the reactor supplier), so that their supply, outside

*
This is the list which the Board agreed at its meeting on 24 February 1993 would be used for the
purpose of the voluntary reporting scheme, as subsequently amended by the Board.
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1.3.

14.

1.5.

1.6.

1.7.

the basic supply arrangement for the reactor itself, would not be common
practice. Therefore, although the separate supply of these unique, especially
designed and prepared, critical, large and expensive items would not
necessarily be considered as falling outside the area of concern, such a mode
of supply is considered unlikely. 4

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
capable of on-load operation or employing technically sophisticated
positioning or alignment features to allow complex off-load fuelling
operations such as those in which direct viewing of or access to the fuel is
not normally available,

Reactor control rods

Rods especially designed or prepared for the control of the reaction rate in a
nuclear reactor as defined in paragraph 1.1. above.

EXPLANATORY NOTE

This item includes, in addition to the neutron absorbing part, the support or
suspension structures therefor if supplied separately.

Reactor pressure tubes

Tubes which are especially designed or prepared to contain fuel elements
and the primary coolant in a reactor as defined in paragraph 1.1. above at
an operating pressure in excess of 5.1 MPa (740 psi).

Zirconium tubes

Zirconium metal and alloys in the form of tubes or assemblies of tubes, and
in quantities exceeding 500 kg in any period of 12 months, especially
designed or prepared for use in a reactor as defined in paragraph 1.1. above,
and in which the relation of hafnium to zirconium is less than 1:500 parts
by weight.

Primary coolant pumps

Pumps 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 may include 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 NC-1 or equivalent standards.
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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
1:5000 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 g/cm® for use in a nuclear
reactor as defined in paragraph 1.1. above in quantities exceeding 3 x 10*
kg (30 metric tons) for any one recipient country in any period of 12
months.

NOTE

For the purpose of reporting, the Government will determine whether or not
the exports of graphite meeting the above specifications are for nuclear
reactor use.

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 uwranium 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,

20 om 111



»,Cny>xx6eH BecHuK Ha PM" 6p. 43 oa 5.04.2007 rognHa

3.1.

3.2.

3.3.

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).

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:

Irradiated fuel element chopping machines
INTRODUCTORY 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. )

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.

Dissolvers
INTRODUCTORY 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.

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.

Solvent extractors and solvent extraction equipment
INTRODUCTORY NOTE

Solvent extractors both receive the solution of irradiated fuel from the
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34.

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
maintepance requirements or adaptability to easy replacement, simplicity of
operation and control, and flexibility for variations in process conditions.

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.

Chemical holding or storage vessels
INTRODUCTORY 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:

(a) 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.

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

(2) amaximum diameter of 175 mm (7 in) for cylindrical vessels, or
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(3) a maximum width of 75 mm (3 in) for either a slab or annular vessel.
3.5, Plutonium nitrate to oxide conversion system

INTRODUCTORY NOTE

In most reprocessing facilities, this final process involves the conversion of
the plutonium nitrate solution to plutonium dioxide. 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.

Complete systems especially designed or prepared for the conversion of
plutonium nitrate to plutonium oxide, in particular adapted so as to avoid
criticality and radiation effects and to minimize toxicity hazards.

3.6. Plutonium oxide to metal production system
INTRODUCTORY NOTE

This process, which could be related to a reprocessing facility, 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.

Complete systems especially designed or prepared for the production of

plutonium metal, in particular adapted so as to avoid criticality and
radiation effects and to minimize toxicity hazards.

4. Plants for the fabrication of fuel elements
A "plant for the fabrication of fuel elements" includes the equipment:

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

(b)  Which seals the nuclear material within the cladding.
5. Plants for the separation of isotopes of uraninm and equipment, other
than analytical instruments, especially designed or prepared therefor

Items of equipment that are considered to fall within the meaning of the
phrase "equipment, other than analytical instruments, especially designed or
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5.1.

5.1.1.

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 (3 in) and 400 mm (16 in) 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, the gas centrifuge
for uranium enrichment is characterized by having within the rotor chamber a
rotating disc-shaped baffle(s) and a stationary fube arrangement for
feeding and extracting the UFs gas and featuring at least 3 separate
channels, of which 2 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.

Rotating components
(a)  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
mnterconnected, 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.

(b) Rotor tubes:
Especially designed or prepared thin-walled cylinders with thickness of 12
mm (0.5 in) or less, a diameter of between 75 mm (3 in) and 400 mm (16

in), and manufactured from one or more of the high strength to density ratio
materials described in the EXPLANATORY NOTE to this Section.

()  Rings or Bellows:

Components especially designed or prepared to give localized support to the
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5.1.2.

rotor tube or to join together a number of rotor tubes. The bellows is a short
cylinder of wall thickness 3 mm (0.12 in) or less, a diameter of between 75
mm (3 in) and 400 mm (16 in), 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 (3 in) and 400 mm (16 in)
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 UFs 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 (3 in) and 400 mm (16 in)
diameter especially designed or prepared to fit to the ends of the rotor tube,
and so contain the UFs 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 are:

(a) Maraging steel capable of an ultimate tensile strength of 2.05 x 10°
N/m? (300,000 psi) or more;

(b)  Aluminium alloys capable of an ultimate tensile strength of 0.46 x
10° N/m? (67,000 psi) or more;

(c) Filamentary materials suitable for use in composite structures and
having a specific modulus of 12.3 x 10° m or greater and a specific
ultimate tensile strength of 0.3 x 10 m or greater (‘Specific Modulus'
is the Young's Modulus in N/m? divided by the specific weight in
N/m®; 'Specific Ultimate Tensile Strength' is the ultimate tensile
strength in N/m? divided by the specific weight in N/m>).

Static components

(a)  Magnetic suspension bearings:

Especially designed or prepared bearing assemblies consisting of an annular
magnet suspended within a housing containing a damping medium. The
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housing will be manufactured from a UFs-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.(e).
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. (120,000 in CGS units) or more, or a
remanence of 98.5% or-more, or an energy product of greater than 80 kJ/m’
(107 gauss-oersteds). 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 0.004 in) or
that homogeneity of the material of the magnet is specially called for.

(b)  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 1is 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 (3 in) to 400 mm (16 in) internal diameter, 10 mm
(0.4 in) 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
{0.08 in) or more in depth.

(d)  Motor stators:

Especially designed or prepared ring-shaped stators for high speed
multiphase AC hysteresis (or reluctance) motors for synchronous operation
within a vacuum in the frequency range of 600 - 2000 Hz and a power range
of 50 - 1000 VA. The stators consist of multi-phase windings on a
laminated low loss iron core comprised of thin layers typically 2.0 mm (0.08
in) 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 (1.2 in) 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 tubes. The housings are made of
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S.2.

5.2.1.

or protected by materials resistant to corrosion by UFs.

(®  Scoops:

Especially designed or prepared tubes of up to 12 mm (0.5 in) internal
diameter for the extraction of UFs 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. The
tubes are made of or protected by materials resistant to corrosion by UFs.

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 UFs 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' UFg from the centrifuges, together with the equipment
required to drive the centrifuges or to control the plant.

Normally UFs 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' UFs gaseous streams flowing from the
centrifuges are also passed by way of cascade header pipework to cold traps
(operating at about 203 K (-70 °C)) 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.

Feed systems/product and tails withdrawal systems
Especially designed or prepared process systems including:

Feed autoclaves (or stations), used for passing UFg to the centrifuge
cascades at up to 100 kPa (15 psi) and at a rate of 1 kg/h or more;

Desublimers (or cold traps) used to remove UFs from the cascades at
up to 3 kPa (0.5 psi) pressure. The desublimers are capable of being

chilled to 203 K (-70 °C) and heated to 343 K (70 °C);

Product' and 'Tails' stations used for trapping UFs into containers.
This plant, equipment and pipework is wholly made of or lined with UFs-
resistant materials (sce EXPLANATORY NOTE to this section) and is
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5.2.2.

5.23.

5.24.

fabricated to very high vacuum and cleanliness standards.

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 UFg-resistant materials (see EXPLANATORY NOTE to
this section) and is fabricated to very high vacuum and cleanliness standards.

UFs mass spectrometers/ion sources

Especially designed or prepared magnetic or quadrupole mass spectrometers
capable of taking 'on-line' samples of feed, product or tails, from UF gas
streams and having all of the following characteristics:

1. Unit resolution for atomic mass unit greater than 320;

2. Ion sources constructed of or lined with nichrome or monel or nickel
plated;

3. Electron bombardment ionization sources;

4. Having a collector system suitable for isotopic analysis.

Frequency changers

Frequency changers (also known as converters or invertors) 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 output of 600 to 2000 Hz;

2. High stability (with frequency control better than 0.1%);

3. Low harmonic distortion (less than 2%); and

4. An efficiency of greater than 80%.

EXPLANATORY NOTE

The items listed above either come into direct contact with the UFs 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 UFs include stainless steel, aluminium,
aluminium alloys, nickel or alloys containing 60% or more nickel.
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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 (UFg), all
equipment, pipeline and instrumentation surfaces (that come in contact with
the gas) must be made of materials that remain stable in contact with UFs.
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

(a)  Especially designed or prepared thin, porous filters, with a pore size
of 100 - 1,000 A (angstroms), a thickness of 5 mm (0.2 in) or less, and for
tubular forms, a diameter of 25 mm (1 in) or less, made of metallic, polymer
or ceramic materials resistant to corrosion by UFg, and

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

5.3.2. Diffuser housings

Especially designed or prepared hermetically sealed cylindrical vessels
greater than 300 mm (12 in) in diameter and greater than 900 mm (35 in)
in length, or rectangular vessels of comparable dimensions, which have an
inlet connection and two outlet connections all of which are greater than 50
mm (2 in) in diameter, for containing the gaseous diffusion barrier, made of
or lined with UF¢-resistant materials and designed for horizontal or vertical
installation.

53.3. Compressors and gas blowers

Especially designed or prepared axial, centrifugal, or positive displacement
compressors, or gas blowers with a suction volume capacity of 1 m*/min or
more of UFs, and with a discharge pressure of up to several hundred kPa
(100 psi), designed for long-term operation in the UFs environment with or
without an electrical motor of appropriate power, as well as separate
assemblies of such compressors and gas blowers. These compressors and gas
blowers have a pressure ratio between 2:1 and 6:1 and are made of, or lined
with, materials resistant to UFs.
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5.34. 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 UFs. Such seals are normally designed for a buffer gas
in-leakage rate of less than 1000 cm*/min (60 in*/min).

5.3.5. Heat exchangers for cooling UFs

Especially designed or prepared heat exchangers made of or lined with UFs-
resistant materials (except stainless steel) or with copper or any combination
of those metals, and intended for a leakage pressure change rate of less than
10 Pa (0.0015 psi) per hour under a pressure difference of 100 kPa (15 psi).

54. 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 UFs 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.

Nommally UFs 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 UFs 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.

54.1. Feed systems/product and tails withdrawal systems
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5.4.2.

5.4.3.

5.4.4.

5.4.5.

Especially designed or prepared process systems, capable of operating at
pressures of 300 kPa (45 psi) or less, including:

Feed autoclaves (or systems), used for passing UFs to the gaseous
diffusion cascades;

Desublimers (or cold traps) used to remove UFs from diffusion
cascades;

Liquefaction stations where UFs gas from the cascade is compressed
and cooled to form liquid UFg;

"Product’ or 'tails' stations used for transferring UFs into containers.
Header piping systems

Especially designed or prepared piping systems and header systems for
handling UFs within the gaseous diffusion cascades. This piping network is
normally of the "double" header system with each cell connected to each of
the headers.

Vacuum systems

(a)  Especially designed or prepared large vacuum manifolds, vacuum
headers and vacuum pumps having a suction capacity of 5 m*min (175
ft’/min) or more.

(b) Vacuum pumps especially designed for service in UFe-bearing
atmospheres made of, or lined with, aluminium, nickel, or alloys bearing
more than 60% nickel. These pumps may be either rotary or positive, may
have displacement and fluorocarbon seals, and may have special working
fluids present.

Special shut-off and control valves

Especially designed or prepared manual or automated shut-off and control
bellows valves made of UFs-resistant materials with a diameter of 40 to
1500 mm (1.5 to 59 in) for installation in main and auxiliary systems of
gaseous diffusion enrichment plants.

UFs mass spectrometers/ion sources

Especially designed or prepared magnetic or quadrupole mass spectrometers
capable of taking "on-line" samples of feed, product or tails, from UFs gas
streams and having all of the following characteristics:

1. Unit resolution for atomic mass unit greater than 320;

2. Ion sources constructed of or lined with nichrome or monel or nickel
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plated,;
3. Electron bombardment ionization sources;
4. Collector system suitable for isotopic analysis.
EXPLANATORY NOTE

The items listed above either come into direct contact with the UFs 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 lined with, UFs-
resistant materials. For the purposes of the sections relating to gaseous
diffusion items the materials resistant to corrosion by UFg include stainless
steel, aluminium, aluminium alloys, aluminium oxide, nickel or alloys
containing 60% or more mnickel and UFs-resistant fully fluorinated
hydrocarbon polymers. ‘

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

INTRODUCTORY NOTE

In aerodynamic enrichment processes, a mixture of gaseous UFs 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 UFs, 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,

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 UFe-resistant materials. For the purposes of the section relating
to aerodynamic enrichment items, the materials resistant to corrosion by
UFs include copper, stainless steel, aluminium, aluminium alloys, nickel or
alloys containing 60% or more nickel and UFg¢-resistant fully fluorinated
hydrocarbon polymers.

5.5.1. Separation nozzles
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5.5.2.

5.5.3.

5.5.4.

5.55.

5.5.6.

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 (typically 0.1 to 0.05 mm), resistant to
corrosion by UFs 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 UFs, having a diameter of between 0.5 cm and 4
cm, a length to diameter ratio of 20:1 or less 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 swirl

vanes or at numerous tangential positions along the periphery of the tube.

Compressors and gas blowers

Especially designed or prepared axial, centrifugal or positive displacement
compressors or gas blowers made of or protected by materials resistant to
corrosion by UFs and with a suction volume capacity of 2 m*/min or more of
UFg/carrier gas (hydrogen or helium) mixture.

EXPLANATORY NOTE

These compressors and gas blowers typically have a pressure ratio between
1.2:1 and 6:1.

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
UFg/carrier gas mixture.

Heat exchangers for gas cooling

Especially designed or prepared heat exchangers made of or protected by
materials resistant to corrosion by UF.

Separation element housings

Especially designed or prepared separation element housings, made of or
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S.5.7.

5.5.8.

5.5.9.

5.5.10.

protected by materials resistant to corrosion by UFs, for containing vortex
tubes or separation nozzles.

EXPLANATORY NOTE

These housings may be cylindrical vessels greater than 300 mm in diameter
and greater than 900 mm in length, or may be rectangular vessels of
comparable dimensions, and may be designed for horizontal or vertical
installation.

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 UFs, including:

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

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

(c)  Solidification or liquefaction stations used to remove UFg 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.
Header piping systems

Especially designed or prepared header piping systems, made of or protected
by materials resistant to corrosion by UFg, for handling UFs 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.

Vacuum systems and pumps

(a) Especially designed or prepared vacuum systems having a suction
capacity of 5 m’/min or more, consisting of vacuum manifolds, vacuum
headers and vacuum pumps, and designed for service in UFs-bearing
atmospheres,

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

Special shut-off and control valves
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Especially designed or prepared manual or automated shut-off and control
bellows valves made of or protected by materials resistant to corrosion by
UFs with a diameter of 40 to 1500 mm for installation in main and auxiliary
systems of aerodynamic enrichment plants.

5.5.11.  UFs;mass spectrometers/ion sources

Especially designed or prepared magnetic or quadrupole mass spectrometers
capable of taking 'on-line' samples of feed, ‘product’ or ‘tails', from UFs gas
streams and having all of the following characteristics:

1. Unit resolution for mass greater than 320;

2. Ion sources: constructed of or lined with nichrome or mone] or nickel
plated,;

3. Electron bombardment ionization sources;

4. Collector system suitable for isotopic analysis.

5.5.12.  UF¢/carrier gas separation systems

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

EXPLANATORY NOTE

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

(@) Cryogenic heat exchangers and cryoseparators capable of
temperatures of  -120 °C or less, or

(b)  Cryogenic refrigeration units capable of temperatures of -120 °C or
less, or

(¢)  Separation nozzle or vortex tube units for the separation of UFs from
carrier gas, or

(d)  UFs cold traps capable of temperatures of -20 °C or less.
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5.6. 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 countercurrently 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 ijons. 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 reduction/oxidation chemical agents that are fully
regenerated in separate external circuits and that may be partially
regencrated 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.

5.6.1. Liquid-liquid exchange columns (Chemical exchange)

Countercurrent liquid-liquid exchange columns having mechanical power
input (i.c., pulsed columns with sieve plates, reciprocating plate columns,
and columns with internal turbine mixers), 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 made of or protected by suitable plastic materials (such as
fluorocarbon polymers) or glass. The stage residence time of the columns is
designed to be short (30 seconds or less).
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5.6.2. 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 made of or are
lined with suitable plastic materials (such as fluorocarbon polymers) or are
lined with glass. The stage residence time of the centrifugal contactors is
designed to be short (30 seconds or less).

5.6.3. Uranium reduction systems and equipment (Chemical exchange)

(a) 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 concem 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).

5.6.4. 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.
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EXPLANATORY NOTE

These systems consist of dissolution, solvent extraction and/or ion exchange
equipment for purification and electrolytic cells for reducing the uranium
U* or U* to U*. 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, fluorocarbon polymers, polyphenyl sulfate or polyether
sulfone plastic-lined and resin-impregnated graphite.

5.6.5. Uranium oxidation systems (Chemical exchange)

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

EXPLANATORY NOTE
These systems may incorporate equipment such as:

(@ 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.

5.6.6. 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, and/or 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 fibers. 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 100 °C to 200
0,

C.

5.6.7. Ion exchange columns (Ion exchange)

Cylindrical columns greater than 1000 mm in diameter for containing and
supporting packed beds of ion exchange resin/adsorbent, especially designed
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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

100 °C to 200 °C and pressures above 0.7 MPa (102 psia).

5.6.8. Ton 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?".

5.7. 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 vapor and
those in which the process medium is the vapor of a uranium compound.
Common nomenclature for such processes include: first category - atomic
vapor laser isotope separation (AVLIS or SILVA); second category -
molecular laser isotope separation (MLIS or MOLIS) and chemical reaction
by isotope selective laser activation (CRISLA). The systems, equipment and
components for laser enrichment plants embrace: (a) devices to feed
uranium-metal vapor (for selective photo-ionization) or devices to feed the
vapor of a wuranium compound (for photo-dissociation or chemical
activation); (b) devices to collect enriched and depleted uranium metal as
‘product’ and 'tails' in the first category, and devices to collect dissociated or
reacted compounds as 'product' and unaffected material as '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 technologies.
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5.7.1.

5.7.2.

5.7.3.

5.74.

EXPLANATORY NOTE

Many of the items listed in this section come into direct contact with
uranium metal vapor or liquid or with process gas consisting of UFg or a
mixture of UF¢ and other gases. All surfaces that come into 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 vapor or liquid of uranium
metal or uranium alloys include yttria-coated graphite and tantalum; and the
materials resistant to corrosion by UFs include copper, stainless steel,
aluminium, aluminium alloys, nickel or alloys containing 60 % or more
nickel and UFs-resistant fully fluorinated hydrocarbon polymers.

Uranium vaporization systems (AVLIS)

Especially designed or prepared uranium vaporization systems which
contain high-power strip or scanning electron beam guns with a delivered
power on the target of more than 2.5 kW/cm.

Liquid uranium metal handling systems (AVLIS)

Especially designed or prepared liquid metal handling systems for molten
uranium or uranium alloys, consisting of crucibles and cooling equipment
for the crucibles.

EXPLANATORY NOTE

The crucibles and other parts of this system that come into contact with
molten uranium or uranium alloys are made of or protected by materials of
suitable corrosion and heat resistance. Suitable materials include tantalum,
yttria-coated graphite, graphite coated with other rare earth oxides or
mixtures thereof.

Uranium metal ‘product' and ‘tails' collector assemblies (AVLIS)
Especially designed or prepared 'product’ and ‘tails' collector assemblies for
uranium metal in liguid 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 vapor 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.

Separator module housings (AVLIS)

Especially designed or prepared cylindrical or rectangular vessels for
containing the uranium metal vapor source, the electron beam gun, and the
'‘product' and 'tails' collectors.
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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 (MLIS)

Especially designed or prepared supersonic expansion nozzles for cooling
muxtures of UFs and carrier gas to 150 K or less and which are corrosion
resistant to UFs.

5.7.6. Uranium pentafluoride product collectors (MLIS)

Especially designed or prepared uranium pentafluoride (UFs) solid product
collectors consisting of filter, impact, or cyclone-type collectors, or
combinations thereof, and which are corrosion resistant to the UFs/UFg
environment,

5.7.7. UFg/carrier gas compressors (MLIS)

Especially designed or prepared compressors for UFg/carrier gas mixtures,
designed for long term operation in a UFs environment. The components of
these compressors that come into contact with process gas are made of or
protected by materials resistant to corrosion by UFs.

5.7.8. Rotary shaft seals (MLIS)

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 UFg/carrier gas mixture.

5.7.9. Fluorination systems (MLIS)

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

EXPLANATORY NOTE

These systems are designed to fluorinate the collected UFs powder to UFg
for subsequent collection in product containers or for transfer as feed to
MLIS units 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
UFs powder may be removed/transferred from the 'product’ collectors into a
suitable reaction vessel (e.g., fluidized-bed reactor, screw reactor or flame
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tower) for fluorination. In both approaches, equipment for storage and
transfer of fluorine (or other suitable fluorinating agents) and for collection
and transfer of UFg are used..

5.7.10. UK mass spectrometers/ion sources (MLIS)

Especially designed or prepared magnetic or quadrupole mass spectrometers
capable of taking ‘on-line' samples of feed, 'product' or ‘'tails', from UFs gas
streams and having all of the following characteristics:

1. Unit resolution for mass greater than 320;

2. Ion sources constructed of or lined with nichrome or monel or nickel
plated;

3. Electron bombardment ionization sources;

4, Collector system suitable for isotopic analysis.

5.7.11.  Feed systems/product and tails withdrawal systems (IMLIS)
Especially designed or prepared process systems or equipment for
enrichment plants made of or protected by materials resistant to corrosion

by UFs, including:

(a) Feed autoclaves, ovens, or systems used for passing UFs to the
enrichment process

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

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

(d) 'Product or 'tails' stations used for transferring UFs into containers.

5.7.12.  UFg/carrier gas separation systems (MLIS)

Especially designed or prepared process systems for separating UFs from
carrier gas. The carrier gas may be nitrogen, argon, or other gas.

EXPLANATORY NOTE

These systems may incorporate equipment such as:

(a) Cryogenic heat exchangers or cryoseparators capable of temperatures
of  -120 °C or less, or
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(b)  Cryogenic refrigeration units capable of temperatures of -120 °C or

less, or
(¢)  UFs cold traps capable of temperatures of =20 °C or less.

5.7.13.  Laser systems (AVLIS, MLIS and CRISLA)

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

EXPLANATORY NOTE

The laser system for the AVLIS process usually consists of two lasers: a
copper vapor laser and a dye laser. The laser system for MLIS usually
consists of a CO, or excimer laser and a multi-pass optical cell with
revolving mirrors at both ends. Lasers or laser systems for both processes
require a spectrum frequency stabilizer for operation over extended periods
of time.

58. 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 U-235 ion resonance frequency so that they
preferentially absorb energy and increase the diameter of their corkscrew-
like orbits. Ions with a large-diameter path are trapped to produce a product
enriched in U-235. The plasma, which is made by ionizing uranium vapor,
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 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. Ton 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
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Especially designed or prepared systems for the generation of uranium
plasma, which may contain high-power strip or scanning electron beam
guns with a delivered power on the target of more than 2.5 kW/cm.

5.84. Liquid uranium metal handling systems

Especially designed or prepared liquid metal handling systems for molten
uranium or uranium alloys, consisting of crucibles and cooling equipment
for the crucibles.

EXPLANATORY NOTE

The crucibles and other parts of this system that come into contact with
molten uranium or uranium alloys are made of or protected by materials of
suitable corrosion and heat resistance. Suitable materials include tantalum,
yttria-coated graphite, graphite coated with other rare earth oxides or
mixtures thereof.

S.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 coliector 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 instrumentation 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 magnetic field for ion-beam diversion/separation of the
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5.9.1.

5.9.2.

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.

Electromagnetic isotope separators

Electromagnetic isotope separators especially designed or prepared for the
separation of uranium isotopes, and equipment and components therefor,

including:

(a)

®)

©)

C)

Ion sources

Especially designed or prepared single or multiple uranium ion
sources consisting of a vapor 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.

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.

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.

High voltage power supplies
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5.9.3.

Especially designed or prepared high-voltage power supplies for ion
sources, having all of the following characteristics: 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.

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.

Plants for the production 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.

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
Jjunction 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 deuterium, 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
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6.1.

6.2.

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 either the water-hydrogen sulphide
exchange process or the ammonia-hydrogen exchange process include the
following:

Water - Hydrogen Sulphide Exchaiige Towers

Exchange towers fabricated from fine carbon steel (such as ASTM AS516)
with diameters of 6 m (20 ft) to 9 m (30 ft), capable of operating at
pressures greater than or equal to 2 MPa (300 psi) and with a corrosion
allowance of 6 mm or greater, especially designed or prepared for heavy
water production utilizing the water-hydrogen sulphide exchange process.

Blowers and Compressors

Single stage, low head (ie., 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 m’/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.

47 op 111



»,Cny>xx6eH BecHuK Ha PM" 6p. 43 oa 5.04.2007 rognHa

6.3. 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 fi) to 2.5 m (8.2 fi} capable of
operating at pressures greater than 15 MPa (2225 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.

6.4. 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 gas/liquid contact. Stage pumps include especially
designed submersible pumps for circulation of liquid ammonia within a
contacting stage internal to the stage towers.

6.5. 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.

6.6. Infrared Absorption Analyzers

Infrared absorption analyzers capable of "on-line" hydrogen/deuterium ratio
analysis where deuterium concentrations are equal to or greater than 90%.

6.7. 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.

7. 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 UQs, conversion of UQ; to UO,,
conversion of uranium oxides to UF4 or UFg, conversion of UFs to UFs,
conversion of UFs to UFs, conversion of UF4 to uranium metal, and
conversion of uranium fluorides to UO;. Many of the key equipment items
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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 propertics
of some of the chemicals handled (HF, F,, CIF;, and uranium fluorides).
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.

7.1. Especially designed or prepared systems for the conversion of uranium
ore concentrates to UOs

EXPLANATORY NOTE

Conversion of uranium ore concentrates to UQO3 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,

7.2. Especially designed or prepared systems for the conversion of UQ; to
UFs

EXPLANATORY NOTE

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

7.3. Especially designed or prepared systems for the comversion of UQ; to
U0,

EXPLANATORY NOTE

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

7.4. Especially designed or prepared'systems for the conversion of UO; to
UF,

EXPLANATORY NOTE

Conversion of UO; to UF4 can be performed by reacting UO; with hydrogen
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fluoride gas (HF) at 300-500 °C.

7.5. Especially designed or prepared systems for the conversion of UFy to
UF

EXPLANATORY NOTE

Conversion of UF4 to UFs is performed by exothermic reaction with fluorine
in a tower reactor. UFs 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.

7.6. Especially designed or prepared systems for the conversion of UF4 to U
metal

EXPLANATORY NOTE

Conversion of UF4 to U metal i1s performed by reduction with magnesium
(large batches) or calcium (small batches). The reaction is carried out at

temperatures above the melting point of uranium (1130 °C).

7.7. Especially designed or prepared systems for the conversion of UFs to
U0,

EXPLANATORY NOTE

Conversion of UFs to UO; can be performed by one of three processes. In
the first, UFs is reduced and hydrolyzed to UO, using hydrogen and steam.
In the second, UFs 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

s, CO,, and NH3 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.

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

EXPLANATORY NOTE

Conversion of UFs to UF; is performed by reduction with hydrogen.
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OJONONHUTENEH NPOTOKON
~ KOH CMNOrofljbATA
MET'Y PENYBJIUKA MAKEOHUJA
n
MEFYHAPOLQHATA ATEHLIMJA 3A ATOMCKA EHEPUJA
3A MNMPUMEHA HA TAPAHLUIUUTE BO BPCKA CO IOrOBOPOT 3A
HELWWWPEHE HA HYKJNIEAPHO OPYXJE

Mpeambyna

Co ornep Ha Toa wrTo Penybnuka MakegoHuja € goroBopHa CTpaHa Ha
Cnorogbata mefy Penybnuka MaxkepoHuja u MefyHapogHaTa areHuyja 3a atomcka
eHepruja 3a npuMeHa Ha rapaHuumMTe BO Bpcka cO [loroBopoT 3a Helmpere Ha
HyKreapHO opyxje (BO HaTaMOwWHUOT TeKCT “[loroBop 3a 3awTnTa’), Koja ctanun Bo
cuna Ha 16 anpun 2002 roguHa;

CeecHu 3a xenbata Ha MefyHapogHaTa 3aefHvUa HaTamy fa ja 3ajakHe
Henponudepeaunjata Ha HYKNEapHOTO OpyXje npeKy 3rofneMyBare Ha
edekTUBHOCTA U NOA0OPYBabe HA ehUKACHOCTA HA CUCTEMOT Ha 3aLLTUTHU MEPKU
Ha AreHuujaTa;

MoTceTyBajku ce fexka npu CnpoBeayBaHeTO Ha 3alTUTHUTE MEpPKM
AreHuyujaTta mopa fa ja seme npegsug notpebara oa: ogberHysare fga ce 3abasu
eKOHOMCKMOT M TexHomMowku passoj Ha Penybnuka MakegoHuja wnu
MefyHapoaHaTta copaboTka Ha rnosieTo Ha HyKneapHU akTUBHOCTY 3a MUPOSbYOUBH
uenu; nounTysareTo Ha 3fpasjeTo, 6e36egHocTa, (husmykaTa sawTviTa u gpyrute
6e36eAHOCHN 0gpeady KoU Ce BO Cuila Kako U npaBaTa Ha MoeguHuuTe; u aa ry
npeseme cute NpeTnasHyu MepKn 3a [a ce 3aWTUTaT TProBCKUTE, TEXHOMOLWKMK ¢
WMHOYCTPUCKM TajHu, Kako 1 gpyryu JoBepnnsmn uHopMaumm 0 Kov Ke gojae;

Co ornep Ha TOa WTO WHTEH3UTETOT W AMHamWKaTa Ha aKTUBHOCTUTE
onuwann BO 0BOj lNpoToKoNn Ke 6uaaT ceefieHn Ha MUHUMYM BO COrfacHOCT CO
uenuTe Ha jakHewe Ha eekTvBHOCTA WU nofobpyBarbe Ha edmKacHocTa Ha
3aWTUTHUTE MEepKu Ha AreHuujaTa,;

3atoa Penybnuka MakepnoHuvja u AreHuujaTta ce gorosopuja 3a creHoBo:
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O[HOCOT MEFY NPOTOKONOT U CNOIrOABATA
Unen 1

Oppenbute op Cnoropgbarta Ke ce npumeHysaaTt Bp3 080j [lpoTokon
DOKOJIKY Ce penieBaHTHM W KomnatubunHu co ogpefbute cofpXaHun BO OBOj
Mpotokon. Bo cnyyaj Ha KoH KT mefy ogpenbute og Crniorog6ara u oppeadute
op oBoj MpoTokon, Ke ce npumeHysaar ogpenéute oz osoj lNpoTokon.

OBE3BEAQYBAKE HA UHOOPMALIUN
UneH 2

a. Penybnuka Makepnonuja Ha AreHyujata Ke n nojHece usjaBa Koja Ke 1o
COAPXW CleHOBO:

() OnwT onwc ¥ uHpoOpMaLuKM 3a nokauujata Ha uCTpaxxysara oBpP3aHy co
LMKIIYCU CO HYKIIeapHO [OPUBO U CPOAHM PasBoOjHHM aKTUBHOCTM' KOW He
WHBONBUpaAT HyK/IeapeH Marepujan, a Ko ce usspluysaat Ha 6uno kage, a Kou
ce (buHacupaHu, KOHKpPEeTHO 0406pEeHN Unu KOHTPOMUpaHu of cTpaHa Ha Wk Kou
ce n3BplyBaart BO KopucT Ha Penybnuka MakepoHwvja;

(i) Mopatoun uvaeHTU(PUKYBaHM Of CTpaHa Ha AreHuujata BpP3 OCHOBa Ha
O4EeKYBaHUOT pe3ynTaT BO epeKTMBHOCTa Mnu e(pyvkacHocTa, a 3a kou Penybnuka
MakepgoHuja gana CcorfiacHOCT, 3a OonepaTUBHUTE aKTUBHOCTU pPeneBaHTHU 3a
3aWTUTHUTE MEPKU BO KanauyuteTute W Ha fI0Kauyumu HagBop Of Kanayuteture
Kafie HyK/1eapHMOT Matepujas Boobu4aeHo ce KoOpucTu.

(i) OnwT onuc Ha cekoja 3rpaga Ha Cexkoe MecTo, BKMY4yBajKu ja U HejsuHaTa
ynotpeba u ako He e O4WrNeHo 04 TakBUOT ONWC, HejsuHaTta coapxura. OnucoT
Ke COApP>XXW U KapTa Ha MecToTO.

(iv) Onuc Ha onatoT Ha AejcTBujaTa 3a cekoja fokauyuja Koja ce KoOpuUCTu BO
aKTUBHOCTUTE HaBefeHw 8O AHekc | KoH 0B0j NpoTokon.

(v) KoHkpeTHu uHhopmaumu 3a nokayujata, onepatMBHUOT CTaTyC U npoueHkara
Ha KanayutetuTe 3a roAWMWHOTO MPOM3BOACTBO HA YPaHWyMCKUTE PYAHULU W
NOCTPOjKUTE 3a KOHLEHTpauwmja, NoCTPOjKMTE 3a KOHLeHTpaumja Ha TOPUyM, Kako v
CerawHOTO HMBO HA rOAWWHO NPOM3BOACTBO HA TakBUTE pPyAHALM U Ha
MOCTPOjKUTE 3a KOHUeHTpayuuja Bo Penybnuka MakegoHuja Bo uenuxa. Penybnvka
MakepgoHuja ke o6e3begn, no Gapatbe Ha AreHuujara, Hhopmaunm 3a roauiiHoTo
NPOM3BOACTBO HA NOEAMHEYEeH pYAHWK WM MNOCTpojka 3a KOHUeHTpauuja.

! \epmuHnTe BO Kyp3uB MMaaT NocebHO 3aH4erbe Koe e AehrHUPaHo BO YneHoT 18 nogony.
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O6esbenyBarbeTo Ha BakBu uHdopmaumn He 6apa gerariHo CMETKOBOACTBO 3a
HyKIIepHUOT marepujas.

(vi) UHdopmMaLuuTe 3a M3BOPHUTE MaTepujasiM Kou ce YliTe He ro NocTurHane
COCTaBOT W YMCTOTATA COOABETHM 3a NPOU3BOACTBO HA rOPUBO UMM 32 U3OTOMNCKO
3boraTyBatbe, Kako WTo creau:

(@) Konuununte, XeMUCKUOT cocTas, ynotpebara unu nnaHvpaHara ynorpeba Ha
TakBUTE Martepujanuy, 6e3 ornes Ha Toa ganu ce paboTy 3a HUBHA ynoTpeba BO
HYKINeapHU WM HeHyKieapHu Luenu, 3a cekoja nokauuja Bo Penybnuka
MakegoHuja, Kage MaTepuvjanot € NpUcyTeH BO KOMWYUHM Moronemu og gecet
METPUYKU TOHW Ha YpaHUyM U/vnu ABaeceT METPUYKU TOHW Ha TOPUYM; 1 3a Apyru
foKauuu CO KOSMMYMHM NOronieMn of, efeH MEeTpudku TOH, 36upHo 3a Penybrunka
MakegoHuja BO UenuHa, AOKOMNKY 36upHaTa KoMuvHa ja HaaMUHyBa KonuumHata
04 AeceT METPUYKU TOHWU HA ypaHuym wunm gBaeceT MEeTPUHKU TOHW TOPUYM.
O6e3benyBareTo Ha BakBUTE MHGOpPMaLmK He 6apa AeTaniHo CMeTKOBOACTBO 3a
HyKrieapH1UTe marepujanm;

(6) Konuuunute, XEeMUCKMOT cOCTaB M JecTvHauvjata Ha CekOoj WU3B03 0f
Penybnuka MakefoHuja, Ha TakBuTe maTtepujani Kou ce€ KOHKPETHO HameHeTu 3a
HEe-HYK/1eapHW Leny BO KOJIMYMHNA KOU Ce Noronemu of:

1) peceT MeTpUUKK TOHV Ha ypaHuym uiin 3a nocnefoBaTerniHi M3B03u Ha ypaHuyM
of Penybnvka Makefokruja BO ucTtata fpasa, 3a CeKoj noman of pecer
METPUYKWU TOHU, HO 4Ynj 36Up ja HAAMUHYBA KONMU4KHATA 04 AeceT MEeTPUYKUA TOHU
roAviUHO;

(2) pBaeceT METPUYHKKU TOHN HA TOPUYM UMK 3@ NOCNEeAOBaTETHA U3BO3K Ha TOPUYM
op Penybnuka Makegonuvja BO ucTaTa Ap)KBa, CeKOj 0f KOj € noman oa asaeceT
METPUYKMU TOHW, HO Yuj 36Mp ja HaAMUHYBA KONMuYMHATa Of [BaeceT MEeTPUHKU
TOHM Ha roAuLLIHA OCHOBA; '

(B) Konuuunute, XeMUCKMOT COCTaB, cerawHarta Jjiokauuja u ynotpebara wnu
nnaHupaHaTta ynotpeba Ha cekoj yBo3 BO Peny6rinka MaxepoHuja Ha TaksuTe
marepujanu, Kou ce KOHKPEeTHO HaMeHeTu 3a He-HyKNeapHu Uenu BO KOJYUHU
KOu Ce norosiemu og;

(1) pecet MeTpUHKN TOHU HA ypaHUyMm Ui 3a nocneoBarentdy yBO3u Ha ypaHuym
B0 Peny6nmka MakefoHuja, Cekoj 04, KOj e noMarn o4 AeCeT METPUUKKU TOHU, HO YKj
36up ja HagMUHYBA KOMUYMHaTa of AeceT MeTPUYKM TOHW Ha roaniuHa OCHOBA,

(2) ABaeceT MeTPUYKM TOHWU Ha TOPUYM WK 3a NOCeoBaTelTHN YBOSK Ha TOpUyM
B0 Penybrnvka MakenoHuja, cexkoj oA, Koj e noMan of ABaeceT MeTPU4KU TOHU, HO
yuj 36Up ja HagMuHyBa KONMUYMHATA HA ABaeceT MeTPUYKM TOHW Ha roauvuiHa
OCHOBA,;
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npuv WTo ce nogpasbupa aeka Hema ob6BpcKa 3a 06e3befyBar-e uHdopMaLumn 3a
TaKBUTE MaTepujanM HameHeTu 3a He-HykJieapHa ynotpeba, OTKora TaksuoT
maTepujan Ke ja 3g0bue KpajHaTa ynotpebHa He-HyKneapHa gopma.

(vii) (a) WHdopmayun BO Bpcka €O KonvudecTsara, ynorpebure v nokauyuute Ha
HyKreapHUTe marepujany UW33eMeHu Of NMpUMeHara Ha 3awTUTHUTE MEpPKW BO
cornacHocT co (cTtaB 37 of INFCIRC/153);2

(6) rnpopmaun BO BpCKa CO KONUUMHUTE (KOou MOXaT ga 6ugat so hopma
Ha NpoUeHKa Ha KONMM4YMHWTE) U ynoTpebarta Ha Cekoja fokauuja, Ha HykneapeH
Marepujan n3seMeH o4 NpuMeHaTa Ha 3alWTUTHATE MePKU BO COrflacHOCT Co (CTas
36(6) o INFCIRC/153), HO Kou ceywTe He ce 3a06une co HeHykreapHa gopma 3a
KpajHa ynotpeba, BO KONMUHYMHWA KOW M HAAMWHYBaaT KOMMUYMHWUTE HABEAEHU BO
(cta 37 op INFCIRC/153). Ob6esbepgyBarbeto Ha oBue uHdopmaumu He 6apa
[eTanHu CMeTKOBOACTBEHN UHAOpMALWK 3a HYK/IeapHUOT martepujarn.

(viii) Wncbopmauun BO BPCKa CO nokauyuwjata WnvM HatamolwHaTta obpaboTka Ha
oTnageH marepujan co CpeaHO WU BUCOKO NPUCYCTBO HA MIYTOHUYM, BHCOKO
36orateH ypaxHnym wvinm ypanuym-233, 3a KOM 3aspiiuna npumeHara Ha
3awTuTHUTE Mepku Bo cornacHocT co (ctas 11 og INFCIRC/153). Bo cmucna Ha
0BOj CTaB “ HaTtamolwHa o6paboTka” He BKNy4YyBa npenakyBame Ha OTnagoT unu
Heroso KOHAWLMOHMpare KOe He WHBO/BUpa cenapauuja Ha enemeHTute, 3a
CKnagmparbe nnu ognarame.

(ix) CnepgHuTe MHOpMaLmn BO BpcKa co creuuduympaHda onpemMa v He-HyKrneapeH
martepujan HasegeH Bo AHekc ll:

(a) 3a cekoj u3so3 og Penybnuka MakepgoHuja Ha TakBa onpema W marvepujan:
MOeHTUTETOT, KoNMuMHaTa, nokauujarta, nnaHdupadara ynorpeba Bo gp)kasara Ha
NpUeMoT ¥ AaTYM, UK KakKo WTO € COOABETHO, OHKYBAHUOT [aTyM HA U3BO30T,;

(6) Mo koHkpeTHO 6apatbe Ha AreHuujaTa, NoTBpAa 0Of cTpaHa Ha Penybnuka
MaxkenoHuja, kako 3emja Ha yBO30T 3a uHgopmauuuTe AazneHn Ha Areduujata of
Apyra gp)xasa BO BpCKa CO M3BO30T Ha TakBaTa Onpema W marepuvjanu BO
Penybnuka Makegouwja.

(x) OnwTK NNaHoBM 3a NOCNeAOBaTENHUOT AeCeTrogUWEH Nepuos peneBaHTeH 3a
pa3BojOT Ha UMKNYC 3@ HYKMEeapHo ropuso (BKMy4YyBajKM W MIAHUPAHO
MCTPaXKyBare MoBpP3aHO CO UMKITYCH 3a HYJIEKIIeapHO ropuBo U CPOJHU PasBojHN
aKTUBHOCTH) KOra Ke ce opobpar of coofseTHuTe opranHv Bo Peny6nvka
Makegonuja.

2 Tpeba fja ce BHECE ynaTyBarbeTO KOH COOfIBETHUTE ohpep,éw 04 PeneBeHTUOT 3alTUTeH A0roBop
Kora Bo 3arpaau ce crnomenysa INFCIRC/153.
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6. Penybnvka MakegoHuja Ke v Hanpasu cuTe pasyMHM Hanopu 3a fa u m
0b6e3benu criegHunse nHdopmaymm Ha AreHyujara:

(i) OnwT onuc Ha U uHopmauun 3a nokauujaTa Ha UCTpaxxysamwe NoBP3aHO Co
UMKITyCH CO HyKfieapHO TOPUBO M CPOJHM Pas3BOjHM aKTUBHOCTH® KOU He
WHBONBUpaaT Hyk/leapeH marepujazi, KOW KOHKPETHO Ce ojHecyBaaT Ha
3boratyBarbe, NOBTOpHA npepaboTka Ha HyKriepaHo ropuso unu obpaboTka Ha
OTNAA0T KOj COAPXU CPEfHU UM BUCOKWU HUBOA Ha NIyTOHWUYM, BMCOKO 360rareH
ypaHuym vnm ypaHuym-233 Kou ce usspluyBaat Ha 6uno koe mecto Bo Penybnuka
MakenoHuja, HO KOU He ce (puHacupaHu, KOHKPETHO 0A06PEH T KOHTPONMPaHU
Of CTPaHa Ha un KOu He ce u3spuysaaTt Bo Kopuct Ha Penybnuka Makegonwja.
Bo cmucna Ha 0B0j cTas, “‘npepaboTka” Ha 0TNAA0T CO CPEAHO MNU BUCOKO HMBO Ha
YypaHuyM He BKflydyBa npenakyBare Ha OTnajoT WM HEroBO KOHAULMOHUPAH:e,
KOe He MHBONBUPA cenapauuja Ha eneMeHTH, 3a CKnagupare unu ognarame.

(iiy OnwT onuCc Ha aKTUBHOCTUTE U UAEHTUTETOT HA NULETO UNn CybjeKTOT KOj
u3BpuwlyBa BakBU aKTUBHOCTM, HA Nokauuute uaeHTudukysauu of Areruyujata
HaABOp OO MECTOTO Koe AreHuujata cMeTa feka MoXXe (PyHKUMOHanHO Aa ce
NOBP3aHn CO akTMBHOCTUTE Ha Toa MecTo. OBue uHpopmauuu ce 06e3beaysaar no
KOHKpEeTHO 6aparbe Ha AreHuuwjata. Tue Ke 6upar obesbeneHu HaBpeMeHo u BO
KOHCcynTauuu co AreHuyujara.

B. o 6apare Ha AreHuujaTta, Penybrnka MakepoHuja ke 06e36em AONONHEHM|a
unu nojacHyearba 3a 6uno Koja uHopmauyuja koja ja obesbeguna cnopeg 0BOj
YnieH, AOKOMKY € peneBaHTHO 33 UenuTe Ha 3alTUTHUTE MepKHU.

Yreu 3
a. Penybrivka MakepgoHuja Ha AreHuyujata ke u o06e36egu wvHdopmaymm
HaBeAaeHn BO YneHoT 2.a.(i), (iii), (iv), (v), (vi) (a), (vii) n yuneHoT 2.6.(i) BO poK 04 180
[eHa of, cTanyBareTo BO cuna Ha osoj FpoTokon. ‘ '

6. Penybnuka Maxepnonuja Ha AreHuwjaTa, no 15 MapT cekoja roguHa, ke u
06e36egu akypupanu nHdopmalum crioMesaT BO CTas a. rorope, 3a nepuog Koj
ja ondhaka nperTxopgHaTta KaneHgapcka roguHa. [lOKOMKy Hema u3MeHa BO
npetxogHo obesbenennTe uHdopmauun, Penybnuka MaxepoHuja T0a Ke ro
Hasepge.

B. Penybnuka MakefoHuja Ha AreHuuwjata, Ao 15 MapT cekoja roguHa, ke u
06e3beau MHOpMaLM HaBegeHn BO YneHOT 2.a. (vi)(6) v (B) 3a nepuogoT Koj ja
ongaka npeTxoaHaTa KaneHaapcka roguHa.

3 TepMyHuTE BO KYP3VB MMaaT NnocebHO 3Hauetbe Koe e AeduHUpaHo BO YneHoT 18 nopony.
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r. Penybnuka MakefjoHuja Ha AreHuujaTa, Ha TpOMece4yHa OCHOBA Ke U
06e3begn vHpOpMaLuM HaBefdeHn BO 4neHoT 2.a.(ix)(a). Osue uHpopmayum Ke
6upaT o6e3b6eHN BO POK Of LIeeceT AeHa Of KpajoT Ha Cekoe Tpomeceuje.

a. Penybnnka MakegoHuja Ha Arexuujata ke 1 rn 06e3bean wHhopMaumTe
HaBefeHn BO 4neHoT 2.a.(vii) 180 gena npep ga ce v3BplUM HaTamollHaTa
obpaboTka v go 15 maj cekoja roguvHa, MHopmaLum 3a usmeHaTa Ha nokauuvjata
3a NepuoAoT WTO ja ondaka npeTxofHaTa KaneHgapeka roavHa.

f. Peny6nuka MakegoHuja n AreHuyujata Ke ce forosopart 3a BpeEMeTO U KOJKY
naTu Ke ce obesbeaysaat uHdopmaummuTe HaBeeHu BO YneHoT 2.a.(ii).

e. Penybrnvka Makenohuja Ha AreHuujata Ke u rm o6e3begu nHgopmauuuTe
o uneHot 2.2.(ix)(6) Bo pok of weeceT AeHa Of [OCTAaBEHOTO Gapare Ha
AreHuyujaTa. =

KOMIMNIEMEHTAPEH NPUCTAN
Unen 4

Bo Bpcka co cnposeayBarbeTo Ha KOMMIEMEHTPHUOT NpUCTan criopef] Ynex
5 op 0B0j INpoTOKO Ke ce npumeHysa cneaHoBO:

a. AreHuvjaTta Hema MexaHu4Ku unm cucTeMaTCKu 4a HacTojyBa fga rv Bepudukysa
nHdopMaLunTe CNOMEHaTH BO YNeH 2; cenak, AreHuujata Ke uma npucran KoH:

(i) 6uno koja nokayuja HesegeHa BO 4neH 5.a.(i) nnu (i) Ha cenekTUBHa OCHOBA CO
uen ga ce ocurypa OTCyCTBO Ha HENPUjaBEH HYK/IeapPEH MaTepujas N akTUBHOCTH;

(i) 6uno koja nokayuja cnomeHata BO 4neH 5.6. um  B. 3a fga ce paspeim
npawareTo BO BPCKa CO TOMHOCTA W LEfIoCHOCTa Ha WMH(popmayuuTe obe3beHy
BO COINacHoOCT CO YNeH 2 unv fa ce paspeiln HeKOH3UCTEHTHOCTA Ha TakBuTe
UH(popMaLuy;

(i) buno koja nokauwja HasegeHa BO uyneH 5.a.(iii) o4 oHaa Mepka Ao Koja
AreHuyuwjata Ke MOXe fia ja NnoTBpAv 3a UesnvTe Ha 3alTUTHUTE MepPKU, usjaBara
hapneHa of crpaHa Ha Penybnuka MakegfoHuvja feka kanayuteTor nnv siokaymjara
HagBop Of KanayusTeToTr € cTaBeH Hagsop of ynoTpeba, a Kage HykneapHuot
matepujan soobruyaeHo 6un ynotpebysaH.

6. (i) Ocsen BO cnyyauTte npenpuaeHu Bo ctasoT (i) nogony, AreHuujara Ha
Penybnvka MakenoHuja Ke n gocrtasu ussecTysare 3a npucrtan 6apem 24 vaca
oaHanpeg;
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(i) 3a npuctan KOH 6KUNO KOj Aen o4 MecTo Koj ce 6apa 3aeHO CO MOCETUTE BO
HenuTte Ha BepudmKaumja Ha nHopMauunmTe 3a KOHCTPYKUMUTE UMK aff XOK unu
PYTUHCKY nperneaun Ha T1oa MecTo, NepuoaoT 3a . 40CTaByBare Ha U3BECTYBaHETO,
JOKOSKY Tod ro 6apa AreHumjaTta, Ke 6uge 6apem gBa Yaca oaHanpef, HO BO
UCKNYYUTESTHY CnyHau MoXe fda ufe u nomarnky o Asa yaca ofHanpef.

B. M3BecTyBameTo Ke 61zle ofHanpes A0CTaBEHO BO MUCMEHa (hopma 1 BO MCTOTO
Ke ce HaBejaT NpuyuMHUTe 3a 6aparke Ha MpUcTan U akTUBHOCTUTE KoM Ke ce
U3BpLUAT 32 BpEMe Ha TaKBWOT npucTan.

r. Bo cnyyauTte Ha HeycornacexocT, AreHyuwja Ha Penybnnka MakefoHuja Ke u ja
Jajde MOXHOCTa fa Aafie nojacHysaH-a U K& ro OBO3MOXMK paspellyBarbeTo Ha
npawareTo Unu HeycornaceHocTa. Takeata MOXHOCT Ke buge pgageHa npeg Aa
ce nobapa npuctan, OCBEH Kora AreHuvjata cMeTa feka ofnararbeto Ha
npucTanoT 6y UM HaLWITETUSMO Ha LenuTe 3a Kou ce 6apa TaksuoT npucarn. Bo cekoj
cnyvaj, AreHumjata Hema pAa COCTaB¥ 3ak/jyyYouM 3a [pawarbeTo unm
HeycornaceHocta ce fAogeka Ha Penybnuka MakepgoHuja He u 6uae pageHa
TakBaTa MOXHOCT.

A. OcBeH [OKONKY NOMHaKy He ce cornacu Peny6nvka MakegoHuja, npuctanoT Ke
Ce OCTBapy CaMo BO TEKOT Ha peloBHOTO paboTHO BpeMe.

f. Penybnuka MakegoHuja Ke uma npago ga onpegenv npuapyxoa Koja ce cocTou
oA npeTrcraBHUUM Ha Penybnuka MakefoHuja 3a uHCNeKTopuTe Ha AreHuujata Bo
TEKOT Ha HUBHUOT MpUcTar, nog ycros VMHCNEKTOpUTE CO TaksaTa npuapyxba ga
He ce 3afpXKyBaaT uin Ha 6uno Koj Apyr Ha4MH cnpedyBaaTt BO M3BpPLIYBAHETO Ha
HUBHUTE 3ajauu.

YneH 5
Peny6nvka Makegonuja Ha AreHuujaTa Ke oﬁesﬁe,qﬁ npucrtan go:
(i) 6uno koj pen og mecroTo;

(i) Buno koja nokauuja naeHTuguKyBaHa og crtpaHa Ha Penybnvka Makepgonwja
cnopep 4neHoT 2.a.(v)-(viii);

(i) buno koj kanayntTetr Koj e craBeH BOH ynotTpeba WM MeCTO HagBop 04
KanayuTeTor Koe e CTaBeHo BOH ynorpeba Kafe BOOOMYAGHO Ce KOpUCTen
HyKfieapHUoOT marepujan.

6. Buno koja nokauuja ugeHTudmKyeaHa of ctpaHa Ha Penybnvka MakegoHuja
cnopef 4nedot 2.a.(i), YneHot 2.2.(iv), 4neHoT 2.a.(ix)(b) nnn 4nerHor 2.b., ocBeH
OHMe Kou ce cnomeHatu Bo ctasoT a.(i), norope, nop ycrnos Penybnvka
‘Makeponuja He e BO cocroj6a fga obesbegu Takos npuctan, Penybnuka

57 ox 111



»,Cny>xx6eH BecHuK Ha PM" 6p. 43 oa 5.04.2007 rognHa

MakegoHuja Ke rv HanpaBu CUMTe pasyMHO MOXHM Hanopu 3a ga rv 3aJ0BOSM
b6aparbaTta Ha AreHuujaTa, 6e3 ognararbe, a co gpyrv cCpefcTaa.

B. buno Koja nokauuvja HasegeHa of AreHuujata, OCBEH NoKauuuTe HaBe[eHu BO
cTaBoBMTe a. v 6. norope 3a Aa W3BPWU 3emMare npumepoun 0f XuBoTHaTa
cpegnHa 3a KOHKPEeTHOTO MecTo, pokonky Penybnuka Makepowuja He e BO
coctojba pa obesbegn Takos npuctan, Penybnuka MakefoHvja Ke rn Hanpasu
CUTe pasyMHO MOXXHW Hanopu 3a ga rv 3agosorm Gapatkara Ha AreHuujara, 6e3
ognarare, CO MpucTan Ha fokauuM BO OnusvMHaTa WM KOPUCTEjKU  apyru
cpepcTea.

YneH 6

lMNpu cnpoBenyBarbeTO HA 4YNeHOT 5, AreHuujata MOXe fa M U3BpLLK
crneAHuBe aKTUBHOCTU:

a. 3a npucran BO COrNAacHOCT €O YneHoT 5.a (i) unu (iii): Bn3yenHo HabrbyayBame;
npubupare Ha MOCTPM Of XMBOTHATA CpeAvHa, KOpUCTEHe Ha Hanpasu 3a
OTKpUBaHE N Meperbe Ha pagujauvja; crasarbe rneyatu unu gpyrv cpefcrtsa 3a
unaeHTuduKaymja n OTKpMBare Ha HeJO3BOMIeHW npenpasku HasBepeHW BO
[lononoxnuTenHuTe apaH>xXmaHu; 1 Apyru 06jeKTUBHN MEPKU KOW Ce NOoKaXkesne Kaxko
TEXHUYKU M3BOASMBM 1 umja yrnotTpeba e ogobpeHa of Oa6opoT Ha ynpasuTenu
(B0 HaTamowHuoT TekcT “OpbopoT) U No KoHcynTayuuTe Mefy AreHuujata u
Penybnvka MakegoHuja.

6. 3a npucTan Bo COrNacHoCT Co YneHoT 5.a.(ii): Bu3yenHo Habreyysame; 6poetse
Ha NPUMEpOUUTE Of HYK/IeapHuoT marepujan, He-feCTPYKTUBHU Mepera W
npubuparse Mmoctpu 6e3 npy Toa Aa ce HaHece WTeTa; KOPUCTEeHe Ha Hanpasu 3a
OTKpUBaHe 1 Mepere Ha paguvjauvja; pasrnefgysare Ha eBufeHUujaTa Bo BpCcKa
CO KOMUUUHWTE, NOTEKNOTO W YyBartbe Ha MartepujanoT, 3emare MOCTPU Of
XUBOTHATa CpeanHa; 1 Apyry O6jeKTUBHN MEPKU KOU Ce NoKaxkarse Kako TeXHUYKN
nasoanueu N 3a 4uvja ynorpeba e pgapneHa cornacHoct ogf Opgbopor, a no
KoHcynTauyuute mefy AreHuujata n Penybnvka MakegoHuja.

B. 3a npuctan BO COrnacHoCT €O 4fieHoT 5.6.: Bu3yenHo Habroyaysare, 3emMare
Ha MOCTpY Of XMBOTHaTa CpeAvHa; KOpPUCTeHe Ha Hanpasu 3a OTKpuBare U
Mepere Ha paguvjauujaTta; ucrnuTyBarbe Ha eBufeHuujata 3a npovssoacTso U
TPaHCMNopT, peneBaHTHA BO BpPCKA CO 3aWTUTHUTE MEpKU; U Apyrn o6jeKTUBHU
MEPKU KOU Ce NoKarKane Kako TeXHUYKU U3Boa/mMBM 1 3a uuvja ynotpeba OpbéopoT
Aan cornacHocT, a no KoHcynTauuy mefy AreHumjata n Penybnvka MakepoHwja.

r. 3a npucran BO COrnacHOCT CO YNEHOT 5.B.: 3emMarbeé Ha MOCTPU Of XvBTHaTa
cpeAMHa ¥ BO Cnydaj pe3yntute fAa He o paspelar npawerbeto uiu
HEeKOH3UCTEHTHOCTA Ha nokauujata HaseneHa off AreHuvjata BO COMMAcHOCT CO
4neHoT 5.8., KOpUCTEHE Ha Taa nokauuja 3a Bu3yenHo Habrbygysarbe, ynotpeba
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Ha ypeau 3a OTKpuBarbe W Meperbe Ha paaujaunjata ¥ Kako WTo e [oroBOpeHo
mely Penybnuka MakegoHnvja v AreHuujata, apyru 06jeKTUBHU MEpPKU.

Unen 7

a. Mo 6aparbe Ha Penybnvka MakegoHuja, Areduujata u Penybnuka MakegoHuja
Ke Hanpasart apaHXmaHu 3a ynpasyBaH npucTan, cnopeg osoj [poTokon co yen
ha Ce Chnpeuv WMUpeHeTo Ha JosepsuBu  MHoOpMauuu MoBP3aHu  co
nponudepaumjata, ga ce ucnonHart 6esbegHocHuTe UnNu 6aparbarta BO OAHOC HA
usnuykara 3awTuTa, WK 3a Aa ce 3awTUTaT YyBCTBUTENHWM KOMepLMjanHu unm
uH(opMauum BO OAHOC Ha COMNCTBEHOCTA. TakKBUTE apaHXMaHu Hema fa ja
cnpedar AreHuyuwjata pga ru cnposefie aKTUBHOCTUTE HEONXOZHW CO uen
BEpPOIOCTOJHO fa ce yTBpAWM OTCYCTBO HA HenpujaBeH HykreapeH marepujan w
aKTUBHOCTU Ha npeaMeTHaTa JfioKauuja, BKNYYYyBajKM W paspellyBarbe Ha
npawareTo BO BpCKa CO TOYHOCTa M LENIOCHOCTa Ha uHopMayuuTe cromeHaTu
BO YIEHOT 2 Nnn Ha HEKOH3UCTEHTOCTA BO BPCKa CO Taa uHdpopmayuja.

6. Penybnuka MakegoHuja moxe, kora rv o6esbenysa nHdopmauymTe CnoMmeHaTu
BO 4NeHOT 2, Aa ja uHopMupa AreHumjata 3a [enoBUTe Of MECTOTO Wnv
nokauujaTa Kage Moxe Aa ce NPUMEHU KOOPAUHUPAaH npucTarn.

B. Bo nepuopoTr npes cranysameto BO cuna Ha OWUNO KOW  HEONXO4HW
CybcupujapHu  apaHxmanu, Penybnuka MakegoHuwja mMoxe pfa  ynotpebu
ynpasyBaH npucTan BO COrfacHoCT CO ofpendute o4 CTasoT a. Nnorope.

Ynen 8

HuwTo wto e cogpxxaHo Bo 0BOj NpoTOKON HeMa Aa ja cnpe4qn Penybnvka
MakepoHuja Ha AreHuujata ga v NoHygu npucran Ao Apyrv NoKauuu OCBEH OHUE
cnoMeHaTu BO 4dneHosuTe 5 n 9 unu ga nobapa of AreHuyuwjata fa wsspluu
aKTUBHOCTW 33 Bepupvkaumja Ha ogpeaeHa nokauuja. AreHuuja 6e3 ognararbe Ke
ro Hanpasu CEKOj Pa3yMHO MOXKEH Harnop fa nocTanu no TaksoTo 6apare.

Ynexw 9

Peny6nnka Makegouvja Ha AreHuujata Ke ¥ obesbean npucran KOH
nokauunTe HaBefeHn o CTpaHa Ha AreHuujaTa 3a fa u3Bplun 3emMarbe MOCTpH 0f
XKUBOTHaTa cpegnHa Bo nowmpoka obnact, [okonky Penybnuka Makepnouuja He
e BO cocTojba fa obezbenn TakOB NMpucCTan, Taa Ke MM Hanpasu CuTe pasyMmHO
MOXXHW Hanopu 3a Aa v 3afosonu baparbara Ha AreHuuja Ha anTtepHaTUBHU
nokauuu. AreHuujata Hema ga 6apa Takos npucran ce gojeka ynotpebara Ha
MepKaTa Ha 3emarbe MOCTPU Of XUBOTHara cpefguHa BO roumpoka ob6aact w
npouyedypanHuTe apawxmaHu 3a Taa uen He ™ opobpu OpbopoT u no
KOHCynTauum Mefy AreHuujata u Penybnuka MakegoHuja.
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Unen 10
AreHumjaTa Ke ja uHcpopmupa Penybnuka MakegoHuja 3a:

a. AKTMBHOCTUTE KOU Ce u3senysaat cnopef osoj poTokos, BKAy4yBajku
M 1 OHWEe BO BPCKa CO BKUNO KOe npatlare Ui HEKOH3NUCTEHTHOCT Kou AreHuuwjaTta
M wusHena npen Penybnuka MakenoHuja, BO pOK Of lweeceT heHa OTKako
AreHuyujarta rv cnposena akTUBHOCTUTE.

6. Pesynrtatute 04 akTUBHOCTMTE BO BpCKa CO 6MNO KOWU npallarma unu
HEKOH3UCTEHTHOCT 3a Kou AreHuujata u ykaxxana Ha Penybnuka Makeponuja, wro
€ MOX>XHO MOCKOpO, HO BO CEKOj CNny4aj BO POK 04 TpUeceT AeHa o4 yTBpAyBame Ha
pesynraTuTe oj cTpaHa Ha AreHywjaTta.

B. 3akny4ouure KoM U yTBpAMNA MO U3BEyBaHeTO Ha akTMBHOCTUTE
cnopep oBoj [poTokon. 3aknyyoyute Ke 6uagaT A0CTaByBaHU Ha roauLiiHa OCHOBA.

ONPEOENYBAHE HA UHCNEKTOPU HA ArEHLIUJATA
Ynen 11

a. (i) lenepanuuot gupekTop ke ja usBectu Penybnuka MakepoHuja 3a
opobpysameTo of cTpaHa Ha OpbopoT Ha 6uno Koj cnyxbeHuk Ha AreHyujaTa
Kako uvHcnekTop 3a 3awTturta. OcsBeH pgokonky Penybrivka Makepoxuja He ro
ussectu eHepanHMoT AuMpeKTop 3a ofbuBarbe Ha TaKBUOT CAYXOEHUK Kako
uHcnekTop 3a Penybnvka MakefoHuja, BO poK 04 Tpu Meceuy o nobusareto Ha
u3secTyBaneTo 3a ofobpyBareTo of cTpaHa Ha OabopoT, Taka 0fob6peHuoT
nHcnekTop 3a Penybnuka MakepnoHuja ke ce cMeTa 3a HasHadeH 3a Penybnuka
MakepgoHuja;

(i) NeHepanHWOT AvpeKTop, BO 0AroBop Ha 6apareTo of CTpaHa Ha
Penybnvka MakefoHuja unv no CONCTBeHa WHULUMjaTUBA BeAHaW Ke ja u3BecTu
Penybnvka MakefjoHuja 3a noBfieKyBaweTO Ha OUNO KOj CNy>XOEHWK HasHadeH
Kako uHcnekTop 3a Penybnvka MakepoHuja.

6. U3BecTyBa-€TO HaBeAeHO BO CTAaBOT a. Mofope Ke ce cMeTa fJeka
Penybnuka MakepoHuja ro npumuna cefyM fjeHa Mo [aTyMOT Ha Heroso
ucnpakare rpeKy npenopadaHa npatka CO M3BecTysareTo 0 Areduuvjara 3a
Peny6nuka MakegoHuja.

60 ox 111



»,Cny>xx6eH BecHuK Ha PM" 6p. 43 oa 5.04.2007 rognHa

BU3U
Unex 12

Penybnuka MakenoHuja BO poK 04 efileH Mecel] o4 NpueMoT Ha 6apareTo
3a Taa uers, Ha HasHa4deHMOT UHCNEKTOp HasejeH BO OapareTo Ke My usnaane
COOZBETHN B/IE3HO-U3NE3HU WK TPaH3UT BU3N, JOKOMKY Ce NOTPebHu, 3a ga My
OBO3MOXW Ha WHCMEKTOPOT fa Brerysa W Aa npecTtojyBa Ha TeputopujaTa Ha
Penybnnka Makegonwvja 3a Lenute Ha U3BpIlIYBaHETO HA HeroBuTe 3aaaqn. buno
KakBu NoTpedHu Bu3n Ke buaaTt uagagenu Co BaXXHOCT Of HajMariky efHa roauHa u
Ke bugaT npoforkeHu, QOKOMKy € noTpebHo 3a ga ce ondaTv nepuofoT Ha
HasaHa4ysBaHeTO Ha MHCNEKTOpPOoT 3a Penybnuka MakefioHuja.

- CYBCUOUJAPHU APAHXKMAHU
Unen 13

a. Kora Penybrmka MakegoHvja unv AreHuvjata Ke HasHavyar feka e
HeonxoaHo Bo Cy6cupujapHute apamkmanu pa ce aedvHupa Kako Ke ce
cnpoBegdyBaat MepkuTe npeasnieHu so osoj lNpotokon, Penybnuka Makepoxuja
n AreHuujata Ke ce cornacat 3a TakBute CybcuaujapHun apaHXMaHu BO PoK 0Of
Jesefecer feHa of cranysameTo BO cuna Ha o0BOj [poTtokon, unu, kora
HasHa4vysareTo 3a notpebara of Taksu CybcuaujapHu apaHXmaHu e AafeHo no
cTanysarbeT0o BO cuna Ha 0B80oj [poTokon, BO pPOK Of AeBefeceT AeHa of farymor
Ha TAaKBOTO Ha3HayyBae.

6. Bo nepuogoT npefn cTanysareTo BO cuiia Ha 6uno Kou noTpebHu
CybcuavjapHu apaHxmanu, AreHuyujata ke vma npaso Aa v NPUMEHU mepkute
npegsuaeHu Bo osoj MNMpoTokon.

KOMYHUKALUUCKU CUCTEMU
Unen 14

a. Penybnuka MakegoHuja Ke o38O 1 3atuT cnobogHa KoMyHukauuja
Ha AreHuujata BO cnyxbeHu uenu wMefy wuHcnekTopute Ha AreHumjata BO
Penybnuka Makegonuja ¥ cegnwTeTo Ha AreHuyjata wunu pervoHantiute
KaHuenapuu, BKy4yBajku 1 NpeHoc Ha uHdopMauun, 1 OHUE KO ce npeaMeT Ha
crefiletbe M OHUE KOU He ce npeaMeT Ha crefere, a Kou npoanerysaar of
aKTUBHOCTWTE 3a 3a[pXyBarbe Wunu Haf30pOT WU MEpHUTEe Hanpasu Ha
AreHuyjaTta. AreHuuwjata, BO KOHcynTauyum co Penybnvmka Makegfonvja, ke vma
npaBo Ha ynoTpeba Ha MefyHapoAHO BOCMOCTABEHUTE CUCTEMU HA OUPEKTHU
KOMYHUKALMW, BKITy4yBajKu M ¥ caTesMTckute cucteMu u apyrute dopmu Ha
TEeNeKoMyHukauuja, Kom He ce ynoTtpebysaar Bo Penybrnuka Makepouuja. Ha
6apatbe Ha Penyb6nuka MakegoHuja wnu  Aredyuwjara, nogpobHocTuTe 3a
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CNpOBEAYBaETO HA OBOj CTAB BO OAHOC Ha NPEHOCOT Ha 1dopmMaLmmu Kou ce v Kou
He ce npeAMeT Ha cregere, a KOW Npo3nerysaar of akTUBHOCTUTE 33
3afpXyBarbe W/uUnu Hag3opo WM MepHuTe ypean Ha AreHuujata ke 6upar
fedunnpany o CybcnaunjapHute apaHxXMaHu.

6. MNpu KomyHuKauujata M NPEHOCOT Ha WH(pOpMauMuTe Kako WTo €
npeaBuAeHO BO CTaBOT a. Norope H[OSMKHO Ke ce 3eme npeasuj nortpebara of
3alUTHTa Ha YYBCTBUTESTHWU KOMEpUUjanHn unv nHopmaLm Kou ce ogHecyBaar Ha
UMOTOT Wnm mHdopmauuu BO OAHOC Ha HaupTu kou Penybnuka Makepouuja ru
CMeTa 3a 0COH6EHO HyBCTBUTESHW.

SALUTUTA HA JOBEP/IUBU UHOOPMALIUA
YneH 15

a. AreHuuwjata Ke cnposegyBa CTpPOr pexum 3a Aa obesbegu edekrtusHa
3alWTMTA OfF OTKpUBarbe Ha KOMepLuujaniHA, TeXHOMOWKU U UHAYCTPUCKK TajHu 1
Apyrv OOBepnuvBKM uMHOpMauuuM 0 Kou Ke pgojge AreHuyuwjata, BKNyYyBajku u
uHdopmaymu [o Kou Ke Aojae AreHuujara Bo cnposegyBameTo Ha 0Boj [poTokon.

6. PexuMOT crnomeHar BO CTaB a. Morope, Mefy Apyroto, Ke BKNy4u
ofpefibu BO BpCKa CO:

(i) OnwTtk Hauena u CPOAHU MEPKU 3a pakysarbe CO [0BEpnMBu
uHcpopmayuu;

(i) Ycnoen 3a BpaboTtyBarbe Ha nepcoHan BO BpcKa CO 3alitura Ha
fosepnusute uHgopmatimu,

(iii) MocTanku BO cny4dan Ha npexkpuwysarbe UM HaBoAHO NPEeKpUyBambe Ha
[oBepnuBoCTa.

B. PeXxuMOT cnoMmeHaT BO CTaB a. norope ke tuae ofaobpeH u nepuoanyHo
Ke 6upe nperneaysan og Op6opor.

AHEKCH
YneH 16

a. AHekcnTe KOH 0BOj [MpOoTOKON Ke npeTtcrasyBaart HEroB COCTaBeH fer.
OcBeH BO uUenuTe Ha u3MeHa Ha AHekcuTe, TepMUHOT [1pOTOKON Kako wWTo ce
ynoTpebyBa BO OBOj UHCTPYMEHT ro 03Hadysa [TpoToKoNoT Co cuTe Herosu AHekcu.

6. JiuctaTa Ha aKTMBHOCTU HaBeaeHu BO AHekc | n nuctara Ha onpeMarta v
MaTepujanoT HasegeHn Bo AHekc ll, Moxat ge ce usmenar og OabopoT no coset
Ha OTBOp:2Ha paboTHA rpyna Ha exkcrnepTu BocnoctaseHa o Og6opoT. buno kakea
U3MeHa Ke cTanu BO Cuna YeTmpu meceuy no HejsuHOTO ycBojyBarse o Oa6oporT.
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CTANYBAKE BO CUJIA
Ynen 17

a. Osoj lMpoTokon Ke ctanu BO Cufla Ha [AaTyMOT Ha KOj AreHuuwjata o
Penybnuka MaxkepoHuja ke fgobue nucMeHO W3BeCcTyBarbe [eKa 3akOHCKUTEe W
yctaBHuTe 6aparba BO OQHOC HA CTanysameTo BO CUa KOu Ce npumeHysaaT BO
Penyb6nuka Makegonuja ce UCNONHETH.

2%
Mo noTtnuewyBaeTO0 0Of CTaHa Ha npetctasHuuyuM og Penybnuka
Makenonuja U AreHuyujaTa.

6. Penybnnka MakegoHuja Moxe, Bo 6uno Koe Bpeme npej ga crany BO
cvna oBoj NpoTokon, Aa usjaBu geka BpeMeHo Ke ro npuMeHysa osoj portokon.

B. 'eHepaiHMOT AUPEKTOP BegHawl Ke M U3BEeCTU ApXXaBUTE-YNEeHKU Ha
AreHuujaTa 3a 6MNno Kakea usjapa 3a npuBpeMeHa NpMMeHa u 3a cranysareTo BO
cvna Ha oBoj [1poTokon.

AEOUHUNLUU
UneH 18
Bo yenute Ha 0Boj [poTokor:

a. - UMKIIYCH CO HyK/1eapHO ropuBo U CPOAJHY Pa3BOjHU aKTUBHOCTH - TW
O3HauyyBa OHME aKTUBHOCTU KOW KOHKPETHO Ce MOBP3aHu COo 610 Koj NpoLec uim
acrnekT o[, CUCTEMOT 3a Pa3soj Ha CreHOBO:

- KOHBEp3uja Ha HyKieapeH marepujar,

- 36oratyBarse Ha HyK/1ieapeH marepujar,

- NMPOU3BOACTBO HA HYKS1eapHO ropuBo;

- peaxkTopu,

- KpUTHNHW KanaywteTw,

- NOBTOpHA NpepaboTka Ha HyKieapHO ropuBeo,

- 06paboTKa (He BKNyqyBajKu nperakysare WM HaTamowHa obpaboTka
KOja He BKNydyBa cenapauuja Ha enemeHTW, 3a CKnajuparbe W ofnarame) Ha
CPefiHO MM BUCOKO HWBO Ha OTNag KOj COAPXW NAYTOHWYM, BUCOKO 360rareH
ypaHuym vnu ypasnym 233,

63 ox 111



»,Cny>xx6eH BecHuK Ha PM" 6p. 43 oa 5.04.2007 rognHa

HO He v BKIyYyBaaT akTUBHCTUTE MOBP3aHuW CO TEOPETCKOTO M 6a3nN4HOTO
HAy4HO UCTpaXKyBatbe WM WUCTpaxyBare W  pasBoj Ha  MHIYCTPUCKU
PaAVOU30TONCKA  anivKaumun, MeAVUMHCKY, XUAPOMOWKW Ui 3amjoAerncku
annMkauuu, BrAMjaHueTo BP3 3/paBjeToO W XWBOTHATA CpeamHa W nogobpeHOTo
OfP>XyBare.

6. MecTo 03HauyBa 06nacT 03HayeHa of cTpaHa Ha Penybnuka Makefoxvja
BO peneBaHTHUTE WHGOpMauMK 3a HaupTUTe Ha KanayuTuTeTu, BKAy4yBajKu u
3aTBOPEH KanayuterT W peneBaHTHUTE WHGOpMauuM 3a siokayuja Hagsop of
Kanayntntute Kane - Boobu4yaeHo ce ynoTpebysa HyksieapHuOT Martepujan,
BKNYYyBajKu W 3aTBOPEHAa flokayuja HagBop 04 KanaynteTute Kafe HyKneapHuoT
matepujan 6un BOOOGMHAEHO KOPUCTEH (OBa He e OrpaHnYeHo Ha floKaLum Co Tonsm
KOMOpY Unn Kage 6vne n3spllyBaHW akTUBHOCTMTE NOBP3aHu CO KOHBep3ujata,
36oraTyBar-eTO, NPOU3BOACTBO HA rOPUBO UM NOBTOPHA npepaboTka). Toa ucTo
Taka v BKMy4yBa CUTE MHCTanaumu, Ha UCTO MEeCTO KakKo W KanaymteroT unm
nokauvjaTta, 3a os3beaysarbe unu ynotpeba Ha OCHOBHUTE YCNyry, BKy4yBajKu
TOMMM KOMOpPM 3a 00paboTka Ha O03padeHu MaTepujany KOU He cogpxar
HyKneapHy# martepujanu; VHcTanauyum 3a TPeTMaH, CKnagupare v ofnararbe Ha
oTnajg; v 3rpaguTe MOBP3aHN CO KOHKPETHU aKTUBHOCTM WAEHTU(UKYBaHU 0f
Penybnvka MakegoHuja cnopep |neH 2.a.(iv). norope.

B. Kanayuter craBeH BOH yrniotpeba unv riokaywja HafgBop 0f kanayurer
craBeHa BOH ynoTpeba 3Hadu vHCcTanaumja umm nokauuja of, Koja ce OTCTpaHeHu
pesuayarniuTe CTPYKTYpU ¥ Ofnpema HEeONnxOoAHW 3a HueHa ynotpeba wunu ce
HeonepaTusHW, rNa Taka He ce ynoTpebyBaar 3a CKnaguparbe 1 NnoBeKe He MOXe
Aa ce ynoTpebyBaaT 3a pakyBarbe, 06paboTka wunuM KOpUCTEeHe Ha HyK/ieapeH
marepujarn.

r. 3aTBopeH KanayuTeT i 3aTBopeHa foKayuja Hagsop Of Kanayuterot
3Ha4Y¥ uHCTanauuja wnu fokauuja kage e 3anpeHo paboTereTo U e OTCTpaHeT
HyKeapHUOT MaTepujan, HO HE e cTaBeHa BOH ynoTpeda.

4. Bucoko 36orateH ypaHuyMm 3Hauv ypaHuym Koj cogpxin 20 npoueHTH unm
noBeKe CO U30TONOT Ha ypaHuym 235.

. 3aMmeme MOCTPM Off XUBOTHATa CPEAMHA HA KOHKPETHA /lioKayuja 3Haqu
npubuparbe Ha NPUMEPOUM Off XWBOTHATa cpefMHa (Ha npumep Of BOAATa,
pacTeHujaTa, 3eMjaTta, 6pucoBu) BO ¥ BO HenocpefHaTa 6/M3vHa Ha nokauuvja
03HaueHa of] CTpaHa Ha AreHuujaTa co Len fa v nomorHe Ha AreHuujaTa fa aojae
O 3aKfy4youu 3a OTCYCTBOTO Ha HenpujaBeH HykeapeH marepujan vunv
HyKneapHy akTUBHOCTM Ha KOHKpeTHaTa nokauuja.

e. Semarbe MOCTPH Of XMBOTHara CpeguHa BO MOLIMPOKa 06/1aCT 3Haum
npubuparbe Ha MPUMEpoUM Of XMBOTHATa cpeauHa (Ha npumep oA BoAaaTa,
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pacTteHmjaTa, no4sara, 6pUCoBK) Ha NMoBeKe fiokauum HasHayeHu of AreHuujata co
uen Ha AreHuvjata fna v noMmorHart Aa fAojae A0 3akny4vouu 3a OTCYCTBOTO Ha
HenpujaBeH Hyk/ieapeH wmatepujanr WM HyKneapHu axkTUBHOCTU BO efgHa
notumpoka obnacr.

X. Hykneapex marepujan 3Haum 6Uno Koj u3sop unm 6uno Koj matepujan 3a
usuja kako wro e gedwmHupado Bo yned XX og CtaryToT. TEPMUHOT WU3BOpEH
maTepujan’ Hema fAa ce TOJIKyBa BO CMUCNA HA TOA [eKa Ce OfjHecyBa Ha pyaa unu
ocTatouu og pyaa. buno Kakso onpegenysare o4 ctpaHa Ha OgbopoT crnopepf
yneH XX o CratycoTt Ha AreHuujaTa no cranysameTo BO cuna Ha oBoj MNpoTokon
CO KOj Ce JojaBa Ha MarTepujasioT Koj ce cmeTa 3a W3BOpPEH maTepujan unu
cneuunjaneH matepujan 3a (usuja Ke 6uae BO BAXKHOCT criopef oBsoj [poTokon
oTKkako Penybnuka MakegoHuja uCTMoT Ke ro npudaru.

3. Kanaynrert 3Ha4un:

(i) PeakTop, KpUTUYEH KanauuTeT, MOCTPOjKa 3a KOHBEP3uja, NoCcTppojka 3a
npousBoACTBO, NOCTPOjKa 3a NOBTOpHA npepaboTka, NOCTPOjKU 3a cenapauuja Ha
n3oTonu unu nocebHa nHcTanaumja 3a cknagupame; unm

(iiy 6uno Koja nokauvja Kane HYKIeapHUOT marepujan BO KOMUYUHU
noronemu of efieH epeKTUBEH Knnorpam Boobu4aeHo ce ynotpebysa.

S. flokaywja HagBop of KanayuTer 3Ha4uM OUNO Koja MHCTanauwja wnu
nokKauuja Koja He e Kkanaymrtert, a Kafe Hyk/eapHMoT Marepujas; Boobu4aeHo ce
ynotpebysa BO KONMMHYUHU Of efeH eDEeKTUBEH KUNOrpam Unm rnoMmanky.
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AHEKC |

JINCTA HA AKTUBHOCTW CITIOMHATU BO YJEH 2.a.(iv) Of
NPOTOKONOT

(1) NMpousBoACTBO Ha YeHTpuUgyrasiHn POTOPHA LEBKM Uik COCTaBYyBatbe Ha
racHu yeHTpugyra.

- L{eHTpPUDYranHnykun poTopHM LieBKu 3HaUYM UAMHAPW CO TEHKM SUA0BU KaKo
WTO Ce onuiuysa Bo gesoT 5.1.1(6) og Axekc 1.

Fachu yeHTpuyrn 3Haqun LeHTpUyrM Kako WTo € onvwaHo Bo BosegHaTa
6eneuwka 3a genor 5.1. og Axexc ll.

(i) MpoussoacTBo Ha gugy3anoHn bapnepm

Ancpysmonn 6apmepy 3HauK TEHKK, NMOPO3HU (DUNTPU ONUWAHU BO AenoT
5.3.1.(a) og AHekc Il.

(ili) Mpou3BOACTBO WNM COCTaByBatbe Ha CUCTEMM KoM ce 6asupaar Ha
nacepu.

Cucremn kom ce 6asupaar Ha slacepy  03HauyyBa CUCTEMU KOU U
UHKOopropupaaT cTaBkuTe onuiiaxn 8o genot 5.7. oa Axexc 1l

(iv) Mpon3BoACTBO UK COCTaBYBae Ha €/IEKTPOMAarHeTCKy cenaparopm Ha
uzoronu.

EnextpomarHeTun cenaparopu Ha u30TOMM O3HAYyBa CTaBKW HaBedeHU BO
Aenot 5.9.1. on Axexc Il kou copp>aTt joHCKM u3sopu onuwadu Bo 5.9.1(a) og
Anexc Il

(v) TlpoussopcTtBo wnu cocTaByBame Ha CTON60BM WNM orpema 3a
eKcTpakuyuja.

Cron6osu wnn onpema 3a eKcTpakuymja rm o3HadyBa OHVWE CTaBKU OnuLiaHu
Bo pgenosute 5.6.1.,5.6.2,,5.6.3.,,5.6.5., 5.6.6., 5.6.7. 1 5.6.8. og AHekc II.

(vi) TMpousBoAcTBO Ha aepoguHamuyHu NPCKanky 3a cenepayuja umm
BPTEXHU LIEBKA.

AepoguHamMuydHn NPCKaskuy 3a cenapaymja nnv BPTEXHU LieBKY 03HaYvyBaaT
NnpcKanku 3a cenapauuja U BPTEXHU LUEBKW Kako WTO Ce OnuiliaHu Bo AenosuTe
5.5.1.1n5.5.2. og AHekc Il. '
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(vii) Mpou3BOACTBO UMM COCTaByBatbe Ha CUCTEMM 3a reHepupame Ha
ypaHuyMcka rnasma.

CuctemnTe 3a reHepuparse Ha ypaHumymcka nnasma o3Haqysaar cucremu 3a
NPOU3BOACTBO HA ypaHUyMCKa nnasma Kako WTo e onuado Bo genot 5.8.3. o
Axexc I

(viii) Mpoun3BOACTBO Ha YEBKK 0f LMPKOHMYM.

L{esky og ympKOHMyM O3HaYyBa LieBKU onuwaxmn Bo genot 1.6. og Axekc Il

(ix) MpoussoacTBO MNK Nofobpysar-e Ha TeLUKa BO4a niv JeyTepuym.

Tewka Boga unu geyrepum 03Hadysa AeyTepyvm, Telka Bofa (aeyrepuym
okcua) v 6uno Koe ApYyro CoeAuHeHwe Ha fAeyTepuym BO KOe COOAHOCOT Ha
[eyTepuyMoT CO aTOMUTE Ha BOLACPOT ro HagMuHysa nsHocot 1:5000.

(x) Mpon3soACTBO HA HYKreapHO npogunupaH rpapur.

HykneapHo npocunvpar rpagphur o3Hadvysa rpaduT KOj Uma HMBO Ha
YUCTOTa NOroniemMo o4 5 ferna Ha MUNMOH 60p eKBMBANEHTHO HA U CO FyCTUHA
noronema og 1.50 g/lem?®,

(xi) NpousBoACTBO Ha cafg 3a 03pavyeHo ropuso.

Cafj 3a 03paqyeHO ropnBo O3Ha4ysa Caj 3a TPAHCMOPT Wvnu CKNaauparbe
Ha 03paveHo ropuesc Koj 06e36eayBa xeMucKa, TepManta v pagumonoulika sawTura
W ja pacnpepenysa TonnvHaTa oA pacnarameto Ha coefiHeHwjaTa BO TEKOT Ha
pakyBareTo, TPAHCMOPTOT U CKNaauMpareTo.

(xii) MpounssofcTBO Ha Npayku 3a KOHTPOA Ha PEAKTOPH.

lpayky 3a KOHTPO/IA HAa PeaKTopUTe O3HavyBa NpaYvyku onullaHu Bo JenoT
1.4. o Axekc Il

(xiii) Mpow3BoACTBO Ha KPUTUYHO be3begHu pe3epsoapu 1 cagosum.

KputuqHo 6e3begHn pesepsoapy U CagosBu T O3HAYyBa OHUE npeameTyt
onvwanm so aenosute 3.2. n 3.4. oa AHekc Il.

(xiv) MpOVU3BOACTBO Ha MALUMHYM 38 YHULLTYBae Ha e/IeMEHTH 3a 03PavyeHo
ropmso.

MauwmHn 3a yHULWITyBare Ha eneMeHTy 3a 03PaqYeHO ropueo 3Ha4u onpema
onuwana Bo aenot 3.1. og Anexc Il
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(xv) KoHCTpyKLUMja Ha Torn/m KoMopu.

Tonnu KOMOPK 3Ha4YN KOMOPU Uiu MelycebHO noBP3aHn KOMOPY KOW BKYMHO
umaat 6apem 6M° BO BONYMEH CO 3aWUTUTEH WTUT €4HAKOB HA WIM NOroNeM of
eKBMBANeHTOT Ha 0.5 M 6eTOH, co rycTuHa of 3.2 glcm® unm nosexke, onpeMeH 3a
-onepauuv co fane4vnMHcKo ynpasyBatbe.

AHEKC II

JWMCTA HA OQPEJEHA ONPEMA U HE-HYKNEAPEH MATEPWJAIN 3A
M3BECTYBAHE MPU N3BO3 N YBO3 CMOPEA YEH 2.a.(ix)”

1. PeakTopu u fononHuTenHa
1.1. KomnneTHu HykrieapHu peakTopu

HykneapHu peaktopu cnocobhHu 3a paboTta npu Koja Ke ce oapxysa
KOHTpONMpaHa caMo-ofjpXiunBa pucujcka BepwxHa peakuuja,
BKIy4yBajKu M HYNTU €HEpPreTCku peakTopu, BTopute AeduHupaHu
KaKO peakTopu CO Au3jaHMpaHo MakKCuMasriHO HMBO Ha NPoU3BOACTBO
Ha nNnyToHWuyM He NoBucoko og 100 rpama roguiiHo.

NOJACHYBAME

“HykneapeH peaxkTop” BO OCHOBA M COQPXW [LENoBUTE KOu Ce
BHATpe WM Ce NpUKaveHn AUPEKTHO Ha peakTopckara o6BuBKa,
onpeMarta Koja ro KOHTPONMpa HMBOTO HA eHepruja BO jaapoTo, U
KOMMOHEHTUTE KOW BOOOMYaEHO COapXKaT WK AoaiaaTr BO AUpeKTeH
KOHTaKT CO, UMM TO KOHTpOJsMpaaT npuMapHUOT pasnajyBay Ha
peaxkTopcKoTO jaapo.

He Tpeba fa ce ucknydysaaT peakTopute Kou 6u moxene aa ce
moauduympaar v Aa npoussefyBaar 3HauuTenHo noseke of 100
rpama nnyToHUyMm roguiuHo. PeakTopuTte avusajHnpanu 3a ofpXnveo
MPoOu3BOACTBO HA 3HAYUTENIHW eHepreTckun Hueoa, 6e3 ornep Ha
HUBHWOT KanayuTeT 3a NPpou3BOLACTBO Ha MYTOHWUYM, He ce cmeTaart
3a “peaKTopu CO HynTa eHerpuja”.

1.2. PeaxTopCKu 06BMBKU NO4 NPUTUCOK

MeTanHute 00BUBKKW, KakO KOMIMIETHU €4uHULN UMW KaKo rnaBHW
Aenosu  npoussefdeHn BO  paboTunHuuuTe Kou ce  nocebHo
AW3ajHUpaHn unu NoAroTBEHU 3a fga ro coapXkart jafpoto Ha
HYK/IeapHUOT peakTop, Kako wro e AeduHuparo Bo ctas 1.1 norope

" Opa e nucta 3a Koja OabopoT ce cornacy Ha CBOjOT COCcTaHok Ha 24 tespyapn 1993 geka ke
6uge ynoTpebysaHa cO Uen Aa MOCNYXW Kako Jo6poBOnHa wWema 3a npujasysarbe, Kako WTo
nogouHa belwe oapeaeHo oa crpaHa Ha Og6opoT.
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M MOXaT fAa ro usgpXaT paboTHUOT MPUTUCOK Ha MPUMApPHUOT
pasnagysad.

NOJACHYBAHE

fopHata nnoda 3a peakTopckata o6BuBKA MoOf4 MPUTUCOK €
ongareHa BO TOo4Yka 1.2. KakKo rnaseH WHAYCTPUCKKM f[en Of
obBuBKaTa nNog NPUTUCOK.

PeakTopckaTta BHATpeLWHOCT (T.e. cTon6osn 3a NOTNUPaHe U NoYu
3a jaApoTo U ApyruTe BHATPELLHU [eNoBU Ha 06BMBKATA, LEBKU 3a
HaBefyBae Ha KOHTPOSHUTE WWUNKY, TepMarnHu  WTUTOBY,
npuaywysa4u, peweTkacTy Nfodm Ha jaapoTo, Andy3HU No4K, UTH.)
ce BoobuydaeHo obesbeneHn of pobasyBayoT Ha peakTopoT. Bo
HeKou cny4au, oapefeHun AONOMHUTENHU BHATPEWHN KOMIOHEHTH ce
BKNY4YeHM BO NpOM3BOACTBOTO Ha obsuBKata noj nputucok. Osue
npeaMeTU ce AOBONHO KpUTU4YHKU 3a 6e36e4HOCTa U CUrypHOCTa Ha
paboTara Ha peakTopoT (a 3aToa ¥ 3a rapaHyMuTe U OAroBOPHOCTA
Ha [00aByBa40T HA PEaKTOPOT) LWTO HUBHOTO AOCTaByBarbe OCBEH
OCHOBHWUTE forosopu 3a gobasyBarbe Ha CaMUOT PeakTop, He ce
BooOu4yaeHa npaktuka. 3akoa, nako nocebHata HabaBka Ha OBUE
e[UHCTBEHWU, cneumjanHo AU3ajHUPaHN KU MOATOTBEHMU, KPUTUUHM,
ronemMy wn cKkanu npegmMeTw, He ce cmeTaaT BOH obnacta Ha
pasrnegysame, TakBMOT HadvH Ha HabaBka He ce cMeTa 3a
BEpOjaTeH.

1.3. MawuHu 3a nonHerwe 1 NpasHewe Ha PeakTopoT CO ropuBo

ManunynartvusHarta onpema crnieyujanHo gusajHupaHa unv noaroTeeHa
3a BHECyBaH€e UNu U3HecyBarbe Ha FOPMBO BO HYKNEApHUOT peakTop,

. Kako wto e pgedwmuHupaHo Bo ctas 1.1. norope, kKou Moxar ga
byHKUMoHUpaaT npu paboTata WM nogpasdbupaart  TeXHUYKM
copucTULMpaHn MOXHOCTU 3a NO3UUUMOHUpar-e U NodecyBarbe KOou
OBO3MOXYBaaT KOMMJIEKCHW onepauun 3a [OTyp Ha ropvBO BOH
yrnoTpeba, Kako WTO ce OHUE NpU KOW AUPEKTEH YyBUA Unv npucTan
[0 roOpuBOTO HE € MOXKEH.

1.4 T[lpayku 3a KOHTPONa Ha peakTopoT
MpadkuTe nocebHO Au3ajHUpPaHU UNKU NOArOTBEHU 33 KOHTPOna Ha

npouecoT Ha peakuuja BO HyKrfeapeH peakTop, cnopej
pedunuumjata 8o ctas 1.1 norope.

69 on 111



»,Cny>xx6eH BecHuK Ha PM" 6p. 43 oa 5.04.2007 rognHa

MNOJACHYBAHE

OBaa TO4Ka BKMyYyBa, OCBEH [enoT 3a ancopnuuja Ha HeyTpoHW,
CTPYKTYpW 3a cycrieHavja WnvM NOTKpena, AOKOMKY ce noce6Ho
[A0CTaBeHuU,

1.5. PeakTopcku LeBkMu Nog NpUTUCOK

LleBkute kou ce noceb0 AM3ajHUpaHU UMW NOArOTBEHW 3a Aa
CcoApXXaT ropuBHU €neMeHTy U NpumMapeH pasnagyBay BO peakTopoT
Kako wWro ce gecurupa Bo ctas 1.1 Hag paboTHNOT NPUTUCOK 04 HAZ
5.1 MPa (740 psi).

1.6. LinpKOHCKY LieBKH

LiupkoHOT, MeTanot v fierypute BO hOpMa Ha UEBKU W LEBHU
cucTeMu v BO KonudecTea Kou HaamuHdysaat 500 kr Bo nepuog o 12
Meceuy, ocobeHO Au3ajHMpaHn unu NOAroTBeHU 3a ynotpeba BO
peakTop, cnopes pegwHuuyujata BO crtaB 1.1 norope, n BO KOWU
OZHOCOT Ha XadH1yM Co UMpKOH e nomarn og 1:500 nen og TexuHara.

1.7. Mymnu 3a npumapeH pasnagysay

lMNymnute Kkou ce nocebHO Au3ajHUpaHn unNu MnoAroTBEeHW 3a
UMpKynMpame Ha OCHOBHMOT pasnafzysay 3a HykfieapHu peaxkTtopw,
Kako WTo e AedmHunpano Bo cTas 1.1 norope.

NMOJACHYBARE

MNocebHo ausajHupaHu unm MoAroTBEHW NYMMU MOXe fa BkydysaaT
Y KOMMMLUUPEHW 3aTBOPEHN WU NOBEKEKPaTHO 3aTBOPEHU CUCTEMMU
3a crnpedysare Ha WCTeKyBawe Ha OCHOBHWOT pasnagysaud,
KOH3epBUPaHN HAaCo4eHX Nymnu, U NyMnu CO CUCTEM Ha UHepuujanHa
maca. OBaa gecuHuumja rv oncaka nymnure yeptudnkyBanmn fo NC-
1 UNKu ekBuBaneHTeH cTaHgaps.

2. He-HykneapHu maTtepujanu 3a peaktopmn

2.1. [Oeyrepuym u TewkKa Boaa
[leytepuymoT, TewkaTta Boga (AeyTepuym OKCUZ) U cekoe Apyro
coe/iMHEeHVe Off AeyTepuym BO KOE€ COOAHOCOT Ha aTtoMuM Ha

Aeytepuym u sogopos HaamuHysa 1:5000 3a ynoTpeba BO HykneapeH
peakTop, cnopeg aevHuyujata Bo ctas 1.1 norope BO KO/nM4yecTsa
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Hag 200 kr atomu fgeyTepuym 3a CeKoj rnpumaresi BO 3emjarta 3a
nepviog o 12 meceum.

2.2. HykneapHo npodunupad rpacgpur

"paduToT CO CTEeneH Ha 4MCTOTa NOBUCOK UM E€KBUBAJIEHTEH Ha 5
AenoBu BO MMUITMOH GOPOHK K CO ryCTuHa noronema og 1.50 g/cm3 3a
yrnoTpeba BO HykfeapeH peakTop cnopes fedunuuymjata o ctas 1.1
norope BO KONMHYECTBa Kov HagmuHysaaT 3x10* kr (30 meTpuuky
TOHW) 3a CeKoja 3emja npumaren Bo cekoj nepuog og 12 meceuy.

SABENELLIKA

3a uen Ha ussecTyBarweTo, Bnagarta Ke ogpeav ganu usso30oT Ha
rpachuT BO COrMacHoCT Co crieyudmkaummTe norope, € 3a ynorpeba
BO HyKJieapeH peakTop.

3. Moron 3a mnoBTopHa mnpepaboTka Ha O3paYeHN TrOPUBHU
enemMeHTH u onpema nocebHo gu3ajHUpaHa v NOLroTBEHa 3a Toa

BOBEOHA 3ABENELLKA

MosTopHaTa npepaboTka Ha cenapaTtn Ha MYTOHUYM U ypaHuyMm of
HYKMeapHOTO rOpuMBO Off WHTEH3UBHO PaANOaKTBHUM MNPOAYKTM Ha
dmsujata n gpyru TpaHC-ypaHCKu efieMeHTH.

PasnuyHn TexHuukM npouecu MOXe fa ja nocTturHat osaa
cenapauuja. Cenak, BO TekOT Ha roguHuTe, [lypekc craHysa
HajqyecTMoT U Hajnpudpated npouec. [lypekc nopgpasbupa
pasnoXxysBarbe Ha 03pa4veHo HyksfieapHO ropuso BO a30THA KUCENUHa,
no WTo cneau cenapayuja Ha ypaHuyMoT, NiyTOHUYMOT W NPOAYKTUTE
Ha cucujaTa Npexky ekcTpakuuja Ha pasrpagyBadoT co ynotpeba Ha
cMeca og TpubyTtun coccar BO opraHcku pasrpagysau.

Kanauutetute 3a [lypekc wuMaar CrvdHU npouecHn dyHKUmMu,
BKMy4yBajKu: ceykarbe Ha 03pavyeHVoOT rOpvBEH  eJIeMEHT,
pasnoxysarbe Ha ropvBOTO, eKCTpakuuja Ha pasnoxxysBa4qoT W
YyyBarbe Ha npoyecHuTe Te4yHocTM. Moxe pga vuma u onpema 3a
TepMuyKa feHuTpauyuja Ha ypaHuyM HUTpaTtoT, KOHBep3uvja Ha
NAYTOHUYM HUTPAT BO OKCWA MMM MeTan M TpeTMaH Ha oTnagHuTe
TE4YHOCTN Of NpousdsofoT Ha ducujata fo dopma coopseTHa 3a
[ONrOpPoOYHO dyBawe wim dpname. Cenak, CneyuuyHnoT TUN U
KOoHcUrypaymja Ha onpemaTa Koja r Bplin osue (yHKLUU MOXe aa
ce pasrukysa Mefy KanauuTtetute Ha [ypexkc 0 HEKOMKY Npu4mHu,
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BKJTy4yBajKu ro 1 TUMOT U KOSIMYECTBOTO HA O3PAYEHO HYKIeapHO
ropuso Koe Tpeba fa éuge noBTOPHO NPEpPaboTEHO W MAHVPaHOTO
OTCTpaHyBarbe Ha noBpaTteHuTe wMartepujariv u  dwunosodmjara
BKJ/ly4eHa BO AM3ajHOT Ha KanauyurteTuTe.

‘“NocTpojkata 3a NOBTOpHA nNpepaboTka Ha O3padYeHn TOPUBHU
eneMeHTn” BKIy4yBa U ONpeMa ¥ KOMMOHEHTH KOou BOOBUYAEHO
foafaaT BO [UPEKTEH KOHTaKT CO U AVWPEKTHO FO KOHTPOSMpaar
03paqeHOTO TOPUBO U TMIABHMOT fen Of HYKNeapHuoT maTepujan u
npowuecoT Ha 0bpaboTka Ha NPoayKTUTe Ha chucujara.

OBue npouecu, BKNyYyBajku M ¥ KOMMJIETHUTE CUCTEMU 3a
KOHBeEp3uja Ha MyTOHUYM U NPOU3BOACTBO HA MYTOHWUYM MeTa,
MOXe fa ce uaeHTUdUKyBaaT CO MEepKUTEe KOM ce npesemaar 3a
cnpeyvyBatbe Ha KpUTUYHU HUBOA (T.€. CO reomeTpuja), U3rnoXKeHoCT
Ha pagujaumja (T.e. CO 3aWTUTHU SWAOBM), M OMACHOCT Of Tpyerse
(T.€. CO 3aWTUTHYU KOHCTPYKLUK).

lenosute of onpemarta 3a KOM Ce cCMeTa Aeka Brerysaar BO
3HaYerbeTo Ha (hpasaTa “u onpemara Koja e crneuujanHo ansajHupaHa
N NoAroTBeHa” 3a NOBTOPHO fnpoyecupare Ha 03payeHyn ropuBHK
eneMeHTy, nogpasbupaar:

3.1  MawmuHu 3a ceLjkarbe Ha 03payeHy ropUBHU eNemMeHTH
BOBEAHA 3ABENELLKA

Osaa onpewma ja npobusa obBMBKAaTa Ha rOpMBOTO 32 Aa Ce M3NO0XN
03payeHnoT paauoakTUBEH MmaTtepujan Ha pasnarawbe. Hajyecto ce
KopucTart nocebHO AV3ajHMpaHN MeTarnHu ceKadu, ako Moxke aa ce
KOPUCTU 1 HanpegHa onpema, Kako WTo ce nacepu. '

[aneunHckyn ynpasyBaHaTa onpema, nocebHO p[usajHupaHa wnu
noAroTseHa 3a ynotpeba Bo NOCTPOjKUTE 3a NOBTOPHO NpoLjecupare,
Kako WTo € uAeHTUMUKYBAHO MOrope, HamMeHeTu 3a Ceuee,
ceyKarbe Uy pexxere Ha 03payveHo HyKsieapHo ropyBo BO Kynuntba,
CHOMNOBU UMK NPaYKK.

3.2. Pa 3noxysauu
BOBE[HA 3ABEJNELWKA

Pa3noxysauute BOOGUYAEHO o MpuUMaaT UCeLKaHOTO UCKOPUCTEHO
ropvso. Bo oBue cagoBM CO KpATUYHA CUIYPHOCT, O3pPa4eHUOT
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HyKfeapeH Martepujan ce pasfoxyBa BO as30THA KUCe/MHa |
ocTaHaTuTe NyWnu ce OTCTPaHyBaaT 04 NPOLECHUOT TEK.

KputudHo 6e36efHn TaHkoBu (T.e. Manu BO AujameTap, aHynapHu
WM TAHKOBW CO O1I0KOBM) NOCEOHO AM3ajHUPaHU v NOATOTBEHN 3a
ynoTpeba BO MOCTpojKara 3a MNoBTOpHa npepaboTka Kako WTo €
naeHTUUKYBaHO NMOrope, HameHeTa 3a pasfoXyBarbee Ha 03padeHo
HYKS1€apHO rOpuBO U CO CMOCOOHOCT Aa M3LPXWU XKewKu, BUCOKO
KOPO3MBHU TEYHOCTU M KOja MOXe Of ganeky ga éupar nonHera u
oAp>KyBaHa.

3.3. PasnoxyBauku eKCTpakTopu ofnpema 3a pas3fioxyBayka
eKcTpakuuja

BOBE[JHA 3ABEJIELLKA

PasnoxyBadykuTe €KCTPakTopy ro npumMaart pacTBopoT 04 03payeHo
FOpUBO O} PasnOXyBayUTE U OPraHCKUOT PaAcTBOP KOj ce cenapupa
04, YPaHUyMOT, MAYTOHMYMOT U NPoAyKTUTE Ha mcmjata. Onpemarta
3a pasnoxxyBadka ekcTpakiuja Boobu4aeHO e au3ajHupaHa 3a faa
paboTy¥ nofh CTPUKTHU OnepaTMBHU fapaMmeTpy, Kako Wio €
[onropodeH paboteH Bek 6e3 notpeba o4 oAdpXKyBarbe, WUnu
afanTmOUNHOCT 3a fiecHa 3ameHa, eAHOCTABHOCT 3a pabota w
KOHTpONa v (prekcnbunHocT Ha Bapujauun Bo paboTHUTE yCrnoBw.

MocebHo AusajHnpaHnTe u NOZrOTBEHU Pa3fiOXKyBayKu eKCTpakTopu
KaKo WTO Ce KOMNaKTHUTE UM nyncHuTe CTonbosu, CnerHyBaqm Ha
MUKCEPOT WM UeHTpudpyranin KOHTpaKTopuM 3a ynotpeba BO
nocTpojkara 3a noBTOpHa npepaboTKa Ha 03payYeHO ropuBo.
PasnoxyBaukute ekcTpaktopu Mopa pAda 6upgaT oTnopHu Ha
KOpO3uBHUOT edeKT Ha asoTHata kKucenuHa. EkcTtpaktopuTte
BooOu4aeHo ce npousBefyBaaTt CO E€KCTPEMHO BUCOKM CTaHaapav
(Bkny4dyBajku 1 nocebHO 3aBapyBarbe U NPOBepKa U OCUrypyBare Ha
KBaSIMTETOT N TEXHUKU 32 KBAJIUTET HA KOHTPOJiaTa) 04 4YenuK Koj He
pfocyBa CO BUCOK KBanuTET, TUTaH, UWPKOH Ui Apyru maTtepujani co
BUCOK KBanuTeT.

3.4. XemuCKM CajOBU 3a YyBatbe UMK CKNapupame
BOBEHA 3ABENELWKA

TpuTe rNaBHU TEKOBM 3a MNPOLECHW TEYHOCTW pe3ynTupaaT of
thasata Ha npouecHa ekcTpakuuwja. CafoBuTe 3a 4yBare WM

73 0m 111



»,Cny>xx6eH BecHuK Ha PM" 6p. 43 oa 5.04.2007 rognHa

cKnaavparbe ce KopuctaT BO HaTamolHaTa npepaboTka Ha cute Tpu
TEKOBM, KaKo WTO cneau:

(@) YucTnoT pacTBOp Of ypaHUyM HUTPAT Ce KOHLEHTpupa Cco
eBanopatuja ¥ MruHyBa HW3 NPOLEC Ha JeHnuTpayuja npu WTo ce
npetsopa BO ypaHunym okcug. OBOj OKCUA TMOBTOPHO ce
ynoTpebyBa BO HUKIYCOT Ha HyKeapHOTO ropmeo.

(6) PacTBOpOT Ha npousBoA0T Of4 WMHTEH3UBHO pafuoaKTUBHaTa
dvcrja BooOMHAEHO Ce KOHUeHTpupaaT CO eBanopauuja u ce
yyBaaT KakO TedeH KOHueHTpar. OBOj KOHUEHTpaT MOXe
nocnefoBaTeNniHo fa ce esanopupa v Ja ce KOHBepTupa BO
chopma egHOCTaBHA 3a YyBaH-e UK OTCTPaHyBaHe.

(B) HmcTnOT pacTBop of MAYTOHUYM HATPAT CE KOHUEHTpUpa v YyBa
BO 3aBUWCHOCT Ofy HaramowHute npouecHun (pasu. Cagosute 3a
YyBakbe N cknaguparbe Ha pacTsoput o4 MiyTOHUYM Ce 0COOeHO
An3ajHupaHn 3a ga ce u3berHar KpUTUYHUTE npobnemu Kowu
npouanerysaar o4 NPOMEHUTE BO KOHLEeHTpaLujata u popMmaTa Ha
OBaa napea.

MocebHo gmsajHupaHuTe WnKM NOAroTBEHW CafloBK 3a uyBatbe Unu
cKknagvparbe 3a ynotpeba BO nocTpojkara 3a nosTopHa obpabdoTka
Ha ogpaqeHo ropuso. Cagosute 3a dyBarbe WK cknagupame mopa
Aa 6upaTt OTNOPHU Ha KOPO3UBHMYOT ePEeKT Ha asoTHaTa KuUCenuHa.
CaposuTte 3a 4yyBare WM cknagupare BOoOOU4aeHo ce uapaboTeHu
Of, MaTepujanu Kako LTO € YEeMK KOj He pfocyBa CO HU30K CTeneH Ha
jarnepos, TUTaHUYM WM  UAPKOHWYM WM OPYrU  KBafMTETHH
matepujarim. CagoBuTe 3a YyBarbe UNU CKNagupare MoXe aa bugar
Au3ajHupaHu 3a faneymHcka paboTa wnu oap>KyBatbe U MOXe Aa v
UMaaT crnegHuBe MOXHOCTM 33 KOHTpO/ia Ha HykneapHarta
KPUTUYHOCT:

a. SWAO0BM UMK BHATPELIHY CTPYKTYPW CO eKBUBaNeHT Ha 60p
0 HajMarsiky Asa nNpoueHTy, unu

6. makcumaneH paujametap og 175 MM (7 MHQM) 3a
UMNUHAPUYHY CaoBU, UK

B. MAKCUManHa wupoyuHa og, 75mMm (3 H4K) 3a aHynapHu umm
cajoBu CO O/TOKOBW.
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3.5. Cwuctemmn 3a KOHBep3uja o rNJIYTOHUYM HATPAT BO oKcua
BOBEOHA 3ABEJIEWIKA

Bo noronemuoT gen of kanayutetute 3a noBTopHa rnpepadoTka, 08O
cuHaneH npouec nogpas3bupa KOHBEp3Wja Ha pacTBOPOT Ha
MAYTOHUYM HUTPeaT BO MAYTOHUYM auokcus. Mnasuute pyHKUMM BO
OBOj MPOLEC Ce: YyBare W NnoAecysarbe Ha NPOLECcCHOTO Hanojysame,
BNAXHEHE U cenapauumja Ha TeyHu ¥ UBPCTU AenoBU, KanuuHauwja,
pakyBame CO NPov3BOA0T, BEHTUNAUM|A, yripaByBare CO OTNafoT U
KOHTPONA Ha npoLecoT.

KoMmnneTHuTe cuctemn nocebHO Au3ajHUpaHu UnvM nNoaroTBeHU 3a
KOHBEp3ujaTa Ha NnyTOHUYM HUTPaT BO MAYTOHUYM OKCUA, NocebHo
npuarogeHu 3a aa ce usberHe KpUTUYHOCT U pasimjaumncku epexkT u
3a [ja Ce MUHUMU3MPA U ONacHOCTAa 04 TOKCUYHOCT.

3.6. Cwuctem 3a npousBoOACTBO OA MIYTOHUYM OKCUMA BO meTar
BOBEAHA 3ABEJIELLKA

MpouecoT KOj MOXe fJa ce Hapeye KanauuwTeT 3a nNOBTOpHA
npepaboTka, BKNydyBa u cnyopuHaymja Ha NAYTOHUYM AMOKCUA,
BOOOMYAEHO BUCOKO KOpO3uWBeH BogopoAeH dnyopua, 3a
Npou3BOACTBO Ha NNyTOHWYM chnyopuz KOj NoaouHa ce pegyumpa co
ynoTpeba Ha Kanuyuym Metas Co BUCOKa 4ncToTa 3a Aa ce npov3seae
MeTanuanpaH MNyToHMyM U 3rypa og kanuuym cnyopug. Inasuurte
dyHKUMK BKIly4eHU BO OBOj npouec ce chnyopuHauyuja (T.e. onpema
Koja e HanpaseHa unu 06/10KeHa CO CKanoueH mertan), mertanHa
peaykuuvja (T.e. ynotpeba Ha Kepamuyku CanoBu 3a Toner:e),
Bafilekbe Ha 3rypara, pakysare CO MpoAyKTOT, BeHTWNaywja,
yrnpasyBatbe CO 0TNaj v KOHTPOona Ha nNpouecoT.

KomnseTHn cuctemy nocebHO Au3ajHupaHn wim noaroteeHun 3a
NpoOu3BOACTBO HA MAYTOHUYM MeTan, nocebHo afganTupaHu 3a ga ce
n3berHe KPUTUHHOCT WM edexkTm o paavjayjjata v ga ce
MUHUMU3Kpa onacHocTa 04 OTPOBHOCT.

4. lNMocTpojku 3a Npou3BoCTBO Ha TOPUBHU €JIeMEeHTH

“TocTpojka 3a NPoOM3BOACTBO Ha TOPUBHN E€fieMEeHTU” ja BKy4vyBa
onpemara:
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(a) Koja BoOOM4aeHO poafa BO AUPEKTEH KOHTAKT CO, WU
AVPEKTHO ro npouecyupa U KOHTpompa, NpousBOAHUOT TeK
Ha HyKrieapeHs maTtepujan, nnu

(6) Koja ro sanevartysa HykneapH1oT maTepujan Bo o6BuBKaTa.

5. MocTtpojku 3a cenapatuja Ha U3OTONU Ha ypaHWUyM U onpema,
OCBEH aHafiIuTM4KU MHCTPYMEHTH, nocebHO pAu3ajHupaHu unu
noAroTBEHU 3a Taa HaMeHa

[JdenoBuTe Ha onpema 3a KoM ce cMeTa Jeka crnafaaT BO 3HaYeHeTo
Ha (pasara “onpema, OCBEH aHaNMTUYKA WHCTPYMEHTH, r0Ce6HO
AV3ajHUpaHy unyM NogroTBeHW” 3a cenapaumja Ha M30TonuTe Ha
ypaHuyM BKNy4yBaaT:

5.1, TlacHun uUeHTpucyrn ¥u CKJ/IONOBU U KOMMNOHEHTM NOCe6HO
An3ajHupaHn uny noaroTsexn 3a ynorpeba Bo racHu yeHTpudyru

BOBE[HA 3ABEJIELLIKA

"acHaTa LeHTpudyra BoobuHaeHo ce CoCToN Of UWIMHAEP CO TeHKM
suaosn of Mmefy 75 mm (3 vHum) ¥ 400 mm (16 uHuM) aujameTtap
COfpXXaHu BO BaKyymckKa cpefuHa v 3aBpTeH CO BUcoKa rnepudyepHa
6p3vHa o okosly 300 m/s Unu noBeKe CO BEPTUMKAsHO nocTraBeHa
ueHtpanHa ocka. Co uen fga ce MOCTurHe Bucoka O6p3uHa,
MaTepujanuTe 3a npasere Ha poTYpavykuTe KOMNOHEeHTWM Mopa Ja
“MaaT BMCOK OfHOC CUSIMHA CO FYCTUHA U POTOPCKU COCTaB, U nopagu
TOa HeroBuUTEe UHANBUIYANHY KOMIMOHEHTU MOpa Aia ce M3paboTeHu Co
MHOry npubrivXkHa TONepaHTHOCT 3a fda Cce  MWHMMKU3Mpa
HepaMHoTexaTa. Kako KOHTpacT co gpyrute ueHTpudyru, racHara
ueHTpucpyra 3a sboraTyBarbe Ha YpaHMyMOT Ce KapakTepuaupa co
TOoa WTO BO poTOpcKara KoMopa uMa poTUpayku CTonnyukba co
dopma Ha [AUCK M CTaTUveH LeBEeH CKNON 3a BHECyBate MU
naHecysamwe Ha UF, rac u co HajManky 3 nocebHu KaHamM, og Kou 2
Ce NnoBp3aHu CO CHOMOBU KOV U3flerysaart o4 poTopcKaTa OCcKa KOH
nepupepujaTa Ha potopckarta Komopa. VIcto Taka, BO BakyyMcKkara
cpeAuHa ce u oapefeH 6p0j KPUTUYHN erleMeHTU KOU He poTupaar u
KO rnako ce rnocebHoO AnsajHMpaHn He e Tewko Aa ce rpoussenar og
yHuKaTHu wmartepujanu. floctpojkata 3a ueHTpudyra cenak uma
notpeba of BUCOK 6pOj HA OBME KOMMOHEHTU, CO LITO KBAHTUTETUTE
MOXe fa o6e3befaT BaXkHa MHAVKALMjA 3a KOHeYHaTa ynoTpeba.

76 ox 111



»,Cny>xx6eH BecHuK Ha PM" 6p. 43 oa 5.04.2007 rognHa

5.1.1 PoTupaydyku KOMIMOHEHTH
(a) KomnmeTHu pOTOPCKU CKIIOMNOBY

LivrivHgpute €O TeHKW supoBu unu ogpenel 6poj MerfycebHo
NOBP3aHW LWIUHAPU CO TEeHKM SWA0BU, NPOU3BELEHN Of eAeH U
MoBeKe mMaTtepuvjani €O BUCOK COOAHOC Ha CUIMHA CO rYCTMHA,
onuwann Bo BOBEJHATA 3ABENELUKA Ha oBoj fen. Jokonky ce
MmerycebHO noBp3aHu, UWNMMHEPWTE Ce MOBP3aHu CO (hreKcubunHu
KOJNileHa unu npcTexu, crnopes onucoT Bo gen 5.1.1. (1) Koj cnegwu.
PoTopoT e dwmKkcupad co BHaTpewHo cTonnye(nktba) U KpajHu
Kanadutba, cnopef onucoT BO fen 5.1.1 (g) u (e) kon cnepat, BO
cBojata KoHe4Ha cpopma. Cenak, LENOCHMOT CKIIOM MOXe fAa ce
A0CTaBu camo AenyMHO MOHTUPaH.

(6) Potopcku yeBku:

MocebHo An3ajHUpaHnTe UM MOATOTBEHU LIUNMHAPY CO TEHKK SUZ0BU
co pgebenuHa of 12 mm (0.5 nHum) nnn nomanky, avjameTtap mefy 75
MM (3 nH4M) 1 400 MM (16 uH4YK), ¥ Npou3BefeHN Of eAeH U NoeeKe
MaTepujanm co BUCOKa cufia HacnpoTu FyCTMHA criopes OnucoT BO
BOBE[H ATA 3ABEJIEWKA Ha oBoj flen.

(B) Mpcreny unu Konena:

KomnoxeHTuTe nocebHo avsajHupaHn unv nogroTBeHn 3a ga gasaar
nokanmaupaHa noggpuika 3a poTtopckara yeBka unu 3a ja nospsar
ogpeneH 6poj poTtopcku ueBku. KOMeHOTO e KpaToK uunuHgap co
Aebenuna Ha sugot o 3 MM (0.12 uHuM) nu nomarnky, gujamerap og
mefy 75Mm (3 uH4uM) 1 400 mm (16 rvH4KM), CO 3aBOj, U NPoU3BEAEH 04,
efieH of Mmartepujanure CO BUCOK COOAHOC HA CWUMMHA HacnpoTy
ryctuda onmwax Bo NMNOJACHYBAMETO Ha oBoj gen.

(r) Cronnuumba:

[uckoBnaHU KOMNOHEHTU of Mefy 75MM (3 uH4mM) 1 400 MM (16 MH4UK)
BO AujameTap nocebHo AnsjaHupaHn v noAroTBeHU 3a MOHTUpaHe
BO BHaTpELWHOCTA Ha pOoTopcKaTa LeBKa Ha LeHTpudyrara co yen ga
Ce u3onuMpa Komopata 3a nanewe Ojf rfiasHata Komopa 3a
cenapauuja, a BO HeKou cay4Yau Aa rioMorHaT BO Uupkynauwjata Ha
UF, racoT BO rnaBHaTa cenaparopcka Komopa, Npov3BeneHu of efjeH
04} MaTtepujanMTe CO BUCOK COOAHOC Ha CUMMHA HacnpoTW ryctuHa
onuwax Bo NOJACHYBAHETO Ha oBoj aen.
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(4) F'opHuM Kanayw/ [onHU Kanauw

AvckoBuaHW KOMMNOHEHTH of Mefy 75MM (3 nHun) 1 400 mm (16 uHuM)
BO AujameTap nocebHo AusajHupaHn unn NoLAroTBeHY 3a aa ce ctasat
Ha KpaesBuTe Ha poTOpcKaTa LeBKa, CO WTo Ke ce 3agpxu UF,; BO
BHaTpewHocTa Ha poTopcKara ueBKa, a BO HEKOW ciyvau fda ce
NOTKPEenu, 3aAp>XXu Ui couyBa Kako UHTErpaneH gen enemMeHToT of
FOPHOTO rexuilTe (rOpHO Kama4de) unu Aa ru HOCU poTupadknTe
eN1IeMEeHTU Ha MOTOPOT W JOSHOTO neXwuwTte (AO0NHC Kanaude), u
npoussefeHn of efeH of maTepujanuTe CO BUCOK COO[HOC Ha
CUNMHa HacnpoTH rycTuHa anuwiax Bo lojacHyBareTo Ha 0BOj Aern.

NMOJACHYBAE

Martepuvjaniute Kou Ce KOpucTar 3a POTUPAYKUTE KOMMOHEHTHU Ha
yeHtpudyrara ce:

(@) TemnepysaH udermk criocobeH pa usgpxu 2.05x10° N/m?
(300.000 psi) nnu noseke;

(6)  ANyMUHMYMCKU flerypu CO M3APX/MBOCT off  0.46x10° N/m?
(67.000 psi) nnu noseke;

(8) EKkcTpyavpanun matepujanu norogHy 3a ynotpeda BO KOMMIO3UTHA
CTPYKTYypHu co cneyujanex moayn of 12,3x10° M nunv nosucoko n
cneynduyHa jaumHa og 0.3x10°m MMM MOBUCOKO (CneundnueH
MOZYs He Jauroamor moayn Bo N/m® nopened co cneumduunarta
TexuHa Bo N/m’; CneuuduuHa kpajHa jaunHa Ha COBUT/MBOCT €
KpajHata CunvMHa Ha CcoBWTIMBOCT BO N/m’ nogeneHa co
cneyudmnyHaTa TexuHa 8o N/m’).

5.1.2. CtaTUiK KOMNOHEHTU
a. MardeTtHu nexuuwra:

MNocebHO AuzajHupanMTe UM NOATOTBEHUM CKJIONOBM KOU Ce
COCTOjaT Of} aHyrnapeH MarHeT 06eceH BO KyKULITE KOEe COAPXKM
MeAuyM 3a BraxHere. KykuwteTo Ke buge npoussefeHo of
UFs- pesucteHdten matepuan (sugn NOJACHEHUE Ha [en

2.). MarHeToT ce cnojyBa cO A€NOT Ha ockara wunu Apyr
Mar{HeT nocTaBeH Ha ropHOTO Karnade cO COOAHOC Mmefy
HaABOPEWHMOT Y BHATPEWHUOT AujaMeTap noman wm
epHakoB Ha 1.6:1. MarHetoT MoXe aa uMa ¢hopma co 0CHoBHa
nepmeabuntocT o 0.15 H/m (120,000 Bo CGS eguHuum) nnm
noBeKke, WM pemaHeHTHocT of 98,5% wunu noBeke, wvnu
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eHepreTCcKu NnpoAyKT noBucok o 80 kJ/M® (107 rayc-epcTep).
OcseH BoOOUYaeHUTE CBOJCTBA HA MaTepujasioT, Npeaycnos e
JeBujaumjaTa Ha MarHeTHaTa ocKa of reomeTpuckara ocka fa
6uae orpaHuyeHa Ha MHOry mMana tonepaHumja (noHucka og 0.1
mm unv 0.004 vH4YM) unu XOMOreHocTa Ha MmarepujanoTt Ha
MarHeToT e nocebHo ogpeneHa.

6. NexunwTa/ rpaHuyHALK:

MocebHO AM3ajHMpaHnTe U NOArOTBEHU NEXULLITA COCTaBEHU
O/} CKNON 0CKa/ YalKa NOCTaBeHU Ha rPaHUYHuK. PaHUHHUKOT
e BOOOMYAEHO WunKa 0f 3ajakHaT 4enuk co xemucdepa Ha
€[HNOT Kpaj CO CPpeACTBO 3a 3akadyBare Ha AOMHOTO Kanade
onuwaHo Bo gen 5.1.1. (e) Ha gpyrnot. Ockata 6u moxena ga
uMa XuApOAMHaMUYKO nexuwre. Yawkata e BO TonyecTa
dopma co xemucpepuyra sanabHaTuHa Ha egHaTa NOBPLWMHA.
Osne KOMMOHEHTU 4ecTo ce pobasysaaT 04BOEHO 0Of
rPaHNYHUKOT.

(8)  MonekynapHu nymnu:

MocebHo gusajuupanu wAM NOArOTBEHW  LMIIMHOPU  CO
MaLMHCKN UMW eKCTPYAupaHu BHATPEWHW XenuuHu Habopu u
BHATpewWHU MawuHCKn xJebosu. TunuuHuTe AUMEH3uu ce
cnegHuse: 75 mm (3 urun) Ao 400 mm (16 wHuM) BHaTpelueH
Avjametap, 10 mm (0.4 vH4YM) unu noseke Bo AebenvHaTta Ha
SUAOT, CO JOMKKHA efHaKBa unu norofiema of AnjameTapor.
Habopute ce TunuyHO npasoaronHu BO npecek u 2mm (0.08
WHYK) Unu noseke naboku.

(r) CtaTopu Ha MOTOPOT:

MocebHO au3ajHMpaHn wnyv NOArOTBEHU NPCTEHEeCTN cTaTtopwu
3a moTopu co mynTudasHo AC konebare Ha BUCOKA Bp3uHa
3a cuHxpoHa paboTa BO BaKyym CC (ppexseHumja og 600-2000
Hz n mokHocT og 50- 1000 VA. Ctatopute ce coctojat of
MynTUasHn HaBoOW Ha NamMUHUPaHO XENe3HO jaApo CO HUCKA
3aryba COUMHEeTO 0 TEHKM CrIoeBn, TUMMYHO 2.0MM (0.08 uHuK)
nebeny vnv noMarnky.

(8) KomnoHeHTUTE nocebHO AnsajHupaHun unv noaroTeeHn 3a aa
ro coap>XXaT pOTOPCKUOT LieBEH CKMOM Ha racHaTa yeHTtpudyra:
Kykuwiteto ce coctoum of KpyT uyunuHgep co paebenviHa Ha
sugoT 4o 30 mM (1.2 nHyK) co npeunsHo odpaboTenn Kpaesn 3a
Aa ce nouupaart nexuwrara U Co eiHa Wi noBeKe MpoeKLuu
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3a MoHTuUpawe. QObpaboTteHute KpaeBu ce MefycebHo
napanenHu 1 nog npae arost Co fo/MKHaTa 0cKa Ha UMNnHAepoT
co oTcrayBarbe 0f 0.05 creneHn unu nomanky. Kykuwrtero
MoXe aa buae Co cakecrta CTpyKTypa 3a fa uma npocrop 3a
noBeKe pOTOPCKM uUeBKU. KykuwiTata ce HanpaBeHu wunm
3alUTUTEHU CO MaTepujany 0TNOPHU Ha Kopoauja co UF,.

(f) CHonosu:

MocebHo An3ajuupany unu NoAroTeeHu yeskn Ao 12 mm (0.5
WHYKM) BHaTpeWeH aAnjameTap 3a eKcTpakuuja Ha UF, rac og
BHATPELIHOCTa Ha poTopcKara Leska co [MMToT yeska (1.e. Co
anepTypa Koja € HacO4eHa KOH peLleTkacTMOT NPOTOK Ha rac
BO pOTOpCcKaTa UEeBKa, Ha fnpuMep, MpPeKy CBUTKyBare Ha
KpajoT Ha paaunjanHo ucgpnerara ueska) n co MOXHOCT aa ce
duKkcupa UEeHTpanHMoT CUCTEM 3a eKCTpakuuja Ha rac.
LleBkute ce HanpaBeHn WM 3awWTUTEHW Of MaTepujanu
OTMOPHO Ha Kopo3suja co UF,.

5.2 [oce6HO gU3ajHUpPaHN UK NOArOTBEHU AOMOSTHUTETHU CUCTEMMU,
onpema M KOMITOHEHTH 3a NOCTPOjKK 3a 36oraTtyBame o rac

MOJACHYBAHE

[lononHuTenHuTe CUCTEMM, ONpemMa U KOMIIOHEHTU 3a NOCTPOjKUTe 3a
ueHTpudhyrankHo racHo sboratysarbe Ce CUCTEMUTE HA MOCTPojKarta
noTpebHu 3a BHecyBawee Ha UF, BO ueHTpudhyrara, 3a nospaysamce
Ha nocedHuTe LeHTpudyrn 8o opma Ha Kackagu (vnu gasu) 3a ga
ce O0BO3MOXW MPOrpecvuBHO noronemo 3boratysarbe W 3a Aa ce
u3asneye npoaykKToT U npeoctaHatuoT UK, o yeHTpudgyrara, saegHo
CO onpemarta norpeGHa 3a NoKpeHysarbe Ha ueHTqu:JyrnTe wnu 3a
KOHTPONa Ha nocTpojkara.

BoobuuaeHo UF ce eBanopupa of uspcra Matepuja co ynorpeba Ha
3arpeaHy ayToknasum u ce guctpubyvpa BO racHa dopma BO
UeHTpudyrn npeky UueBoBO4 3a HaBefdyBarbe KOH Kackajure.
MpoaykToT 1 octatouyute Ha UF, racHU TeKOBU KOW UCTeKyBaaT o[
UeHTpudyrute ce crnposedysaar NPEKy KackagHW uesoBOAM KOH
nagHu aecybnumuHaropu (kou paéorat Ha okony 203 K (-70C) ) kage
THE Ce KOHAEH3upaaT npej HaTaMOWHUOT TpaHcmep BO COOA4BETHU
KOHTEjHEepU 3a TPaHCMNopT wunu cknagupawe. Umajku npeasus gexa
nocTpojkata 3a 36oraTyBarbe Ce COCTOM Of fOBEeKe wuijagHuLm
Kackajau nocTaBeHu BO Kackaay noTpebHu ce noBeKke KWoMeTpu
LleBOBOAM 3a HaBefyBare KOH KackaguTe, CO unjagHuLM cnoesu co
3HAYUTENHO KOMMYEeCcTBO Ha MOBTpOyBare Ha Mmpexara. Onpemara,
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KOMNOHEHTUTZe U CUCTEeMUTE 3a NoBpP3yBarb€ Ce NpPOM3BeneHu Ha
BUCOKMU CTeneHn Ha Bakyym v ctaHgapau Ha 4uctoTa.

5.2.1. Cucremu 3a BHecyBsare/ CUCTEMU 32 U3BJIEKYBatbe Ha NPOAYKTOT
¥ ocTaTouuTe

MlocebHo pAu3ajuupanu WM NOATOTBEHW MPOUECHU  CUCTEMMU
noapasbupaar:

AyToknasu (unu CctaHuuM) 3a BHeCyBare, KOU ce ynotpebysaart 3a
npemuH Ha UFs Bo yeHTpudyrnaumre Kackaam Ha 100 kPa (15 psi) co
6p3vHa o 1 kr/h nnu noseke;

[llecybnumaTopy Kou ce Kopuctar 3a oTcrpaHyBatbe Ha UFg o
Kackagute Ha nputucok Ao 3 kPa (0.5 psi). [lecybnumaropute nmaar
KanauuTteT ga pasnagysaat no 203 K (-70 C) v fa ce 3arpeBaart 0
343K (70 C);

Cranvuy 3a npoAykToT u ocTatouutTe KoM Ce Kopwuctar 3a
3apobysarbe Ha UF, BO bouw.

OBaa nocTpojka, onpemMa v LE€BKOBOJ C€ LEfIOCHO HanpaBeHu Wiu
npexkpueHu co martepujan otnopeHd Ha UF, (Bugu NMOJACHEHUE Ha
0BOj fefn) v ce npoussefeHW CO BUCOK CTaHOaaph Ha BaKyym W«
yucTOoTA.

5.2.2. LleBHu cucTeMu 3a HaBeflyBatbe KOH MalluHUTE

MocebHO an3ajHupanu unn NOAroTBEHU LIEBHU CUCTEMU U CUCTEMU 3a
HaBegdysarbe 3a pakyBame co UFg BO UeHTpudyranHute kKackagw.
LleekoBogHata Mpexa € BOOBUHAEHO CO TPOEH CuUCTeM 3a
HaBeZyBare CO CeKoja UueHTpudyra Koja € nosp3aHa CO CeKoj of
HasefysaduTe. [Mopagu T0a nocrTou ogpeneH 6poj noBTOpyBara BO
osaa dopma. Tue ce HenocHo u3paboTeHn of martepujany OTNOPHA
Ha UFg (Bugn NOJACHYBAHE Ha 0BOj filen) n ce npousseeHn Ha
BUCOK CTaHAapA Ha Bakyym v 4YACTOTA. '

523. YO®6 cnekTomeTpn Ha maca/ jJOHCKU N3BOPU

MocebHO AmM3ajHMpaHn unM NOArOTBEHU HArHEeTHU UM KBaAPUMONHH
CNEKTPOMETPU Ha mMaca CnocobHu Aa npeseMaaT paboTHU NpUMepoLM
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Ha BHECEHMOT Martepujas, NPoAyKToT U octaTtounte, of UF, racHute
TEKOBM WU KOV M UMaaT CUTe KapakTepuCcTUKKM KO crieaat:

1. Pesonyuuvja Ha eguHuuara 3a atoMcka Maca noBvcoKa
of 320;
2. JOHCKM 13BOpW HanpasBeHU UnM 06510XKEHU CO HU-XPOM

NI MOHES UITN NOHUKOBAHM;
3. JoHckuM u3Bopu 3a ombapavpar-e Ha eNeKTPoOHUTE;

4, [a ce uMa KONeKTOPCKM CUCTEeM CooAaBeTeH 3a
M30TOMNCKa aHamaa.

5.2.4. MeHyBauu Ha peKBeHyuja

MenyBaunTe Ha (ppexkseHumja (MICTO Taka NO3HATM Kako KOHBEPTOpU
UM  MHBEpPTOpWU) NOCEO6HO Au3ajHUpaHn WM no4roTBeHM 3a
Harnojysarbe Ha MOTOpCKUTe cTaropu cnopep pAecuHuumjata nop
5.1.2 (@), wiv genosu, KOMMOHEHTN W Cy6-CK/IONOBU Ha TakKBWUTE
MeHyBa{®W Ha (pekBeHuvja KOuU M uMaar cuTe cneaHu
KapakTEePUCTUKN:

1. MyntudaseH nanes og 600 no 2000 Hz;

2. Bucoka crabunHocT (co KoHTpona Ha hpexkseHuyjaTa nogobpa
oA 0.1%);

3. Hucka xapMmoHcka guctopuuja (nomanky b,q 2%), n
4, EdmkacHocT nosucoka og 80%.
MOJACHYBAHE |

MNMpegmeTuTe HabpoeHu norope aoafaat BO ANPEKTEH KOHTAKT ¢o UF,
MPOLECHUOT rac Wi AUPEeKTHO W KOHTponupaaTt ueHTpudyrute u
NMPEeMUHOT Ha racoT of UeHTpudyra BO UeHTpudyra v Kackaga fo
Kackapaa.

MaTepujarMte oTnopHu Ha kopoauja off UF, Ce uenMk Koj He
KOpoaupa, anyMuHUyMm, anyMUHUYMCKU NErypu, HUKen niv nerypv co
noseke og 60% HuKen.
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5.3. TocebHo Au3ajHnpaHu Unu NOAroTBEHU CKIIOMNOBY 1 KOMIMOHEHTH
3a ynorpeba Bo racHo gudy3Ho 3boraryBamse

NMOJACHYBARE

Bo meTo0T 3a cenapauuja Ha u3oTony Co racHa audysuja, rnaBHUOT
TEXHONOLLKKW CKNOM 3a pasnagyBare Ha racoT (KOoj ce 3arpesa npeky
npouyec Ha KOMnpecwuja), BEHTWM 3a 3arBaparbe U KOHTPOna, u
ueskoBoAn. Kosky WTO TexHonorvjata Ha racHa audysuja KopucTu
ypaHuym xekcadnyopus (UF,) uenata onpema, LUEBKOBOAUTE W
noBpWMHATa Ha UHCTPYMEHTUTEe (Kou goaraat BO KOHTaKT €O racor)
Mopa ga 6ugaT HanpaseHu of martepujanu CTabunHu Ha KOHTakToT
co UF6. lMocTpojkaTa 3a racHa gudysauja uma norpeba of ogpeneH
6poj o4 oBUe CKIOMOBH, CO WTO KonuyecTeata Moxe ga obesbepar
BaXkKeH NHAMKATOP 3a KoHe4vHaTa ynotpeba.

5.3.1. bapuepn 3a racHa Audyauja

(a) TllocebHo pfu3ajHMpaHuTe UNKU MNOLArOTBEHU TEHKW MOPO3HU
duntepu, co BenuumnHa Ha nopute og 100- 1.000 A (aurcTpemu),
gebenvHa og 5 MM (0.2 vHYK) unm nomMarnky, u 3a uesyecTu (popmu,
AvjameTap og 25 MM (1 uH4Y) unu nomanky, HanpaseHu o mMeTanHu,
NMOSIMMEPCKN UNN KepaMuyKu mMaTtepujani OTNOPHU Ha Koposuja co
UF,, u '

(6) MocebHon noAroTeeHn CcoefuHeHWja unu npas 3a
NPOU3BOACTBO Ha TakautTe wnrtepn. TakeuTe coeauHeHuja nim npas
noppasbupaaT U HUKen UNW nerypu Kou cogpxxat 60 npoueHTn unm
noBeke HWKen. ANyMUHUYM OKCUA, Wnu LEnocHO yopuHUpaHu
jarneHosopopoaHn nonumepu oTnopHu: Ha UF, €O ronemuHa Ha
Yyectnukmte nomana on 10 MUKPOHU, W BUCOK CTerneH Ha
YHU(DOPMHOCT Ha rofemMmHara Ha 4YecTUu4KuTe, Kou ce nocebHo
noaroTBEHU 3a NPoU3BOACTBO Ha Hapuepwu 3a racHa andysuja.

5.3.2. Kykuwra Ha gudysepure

MocebHO AusajHupaHnTe WM MOATOTBEHM XEePMEeTUHKWU 3aTBOPEeHU
UMnuHApUYHK cagosu noronemu o 300Mm (12 nH4K) BO AnjameTap u
noronemn og 900 MM (35 vHYKM) BO AOSHKWHA, UMW NPaBOArosHA
cafjoBuM CO CNWYHA [UMeH3uja, KoM WmaaTt Bne3Ha Bpcka wu [Be
u3nesHu BpCKU cute noronemu og 50 mm (2 nH4KM) BO AujameTap, 3a
yyBarbe Ha bapuepara 3a racHa gudysauja, HanpaseHu UM 06110XKeH!
co martepujanv oTnopHu Ha UF, Au3ajHupaHn 3a XOpu3oHTanHa uim
BepTUKarHa uHctanaymja.
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5.3.3. Komnpecopu 1 usgysyBsauu Ha rac

MocebHO Au3aHWMpaHu UNM NOArOTBEHU akcwjanHu, ueHTpudbyranHm
W KOMMPECOPU CO NO3UTUBHA NMOCTaBEHOCT, U U3ayByBayu Ha rac
CO BOSYMEHCKN KanauuTeT Ha u3ayByBarbe of 1m’/min wiv noseke
Ha UFg, 1 CO NpUTUCOK Ha ocrnoboayBare [0 HEKONKY CTOTUHW kPa
(100 psi), Au3ajuupax 3a gonropodHa pabota Bo cpeauHa co UF, co
unu 6e3 eneKTpUYeH MOTOP CO COOABETHA MOKHOCT, Kako 1 nocebHn
CKIIONOBU Kako Komnipecopy wnu wusayesyBauu Ha rac. Oswue
KOMMPECOopH UK U3yByBayu Ha rac umaar COOL4HOC Ha NPUTUCOKOT
mefy 2:1 1 6:1 u ce HanpaseHn WM OGNOXEHW CO MaTepwjarm
oTrnopHu Ha UFs.

5.3.4. PoTtupadku croeBn Ha OCKurte

MocebHo guaajHupanm unv NOAroTBEHN BaKyyMCKW CrOeBH, CO CrojoT
Ha HaBefyBaHEeTO U CMNOJOT HAa BPCKUTE 3a M3nes, 3a CrojyBare Ha
ocjata Koja i nosp3yBa POTOPOT Ha KOMMPECOPOT WM racHuoT
n3gysyBad CO MOrOHCKUOT MOTOpP 3a Aa ce pobue CurypeH cnoj
NPOTUB NpPOTEKyBare KOH BHATPE HA BO34yX BO BHATpeuwHaTa
KOMOpAa Ha KOMIMPECOPOTO UM U3yByBa4O0T Ha rac KOj € UCNOSNHET CO
UF,. TakBute cnoesu BOOOMYAEHO Ce AM3ajHUpaHu CO 3alTuTHa
6p3Ha Ha BTEKyBae Ha rac of nomanky og 1000 cm’/min (60
nHYM®/MIH).

5.3.5. PasmeHyBauu Ha TOMIMHA 3a pa3nagyeate Ha YO6

MNocebHo pusajHupaHn v NOLATOTBEHU pa3MeHyBadu Ha TOMJMHA
HanpaseHn vnu o6noXxeHu co Mmartepujanu oTnopHu Ha UF, (ocseH
YenukK Koj He pfocysa) unu og 6akap unv Hekoja kKoMOGuHauuwja of
oBUe MaTepujanu, HameHeTa 3a npoMeHnuBea 6p3nHa Ha UCTeKyBaHbe
nomana og 10Pa (0.0025 psi) Ha Yac nNo4 pasnnka BO NPUTUCOKOT 0f
10 kPa (15 psi).

5.4. TocebHo AnU3ajHUpaHN UM NOAroTBEHU AONOSHUTESTHU CUCTEMMU,
onpema MM KOMMOHEHTU 3a ynoTpeba npu 36orartyBame CcO
racHa gudyysuja

NMOJACHYBAME

[lononHuTenHuTe CUCTEMU, onpema M KOMMOHEHTU 3a MOCTPOojKu 3a
3boratyBare CO racHa gudpysvja ce cucTemMmTe 3a rocTpojkaTta
noTpebuu 3a BoBegyBamee Ha UF, BO CKNOMNoOT 3a racHa audysuja, 3a
nosp3yBare Ha NocebHUTe CKMonoBu MerycebHO U 3a eKcTpakuuja
Ha nNpoAykToT u octaTouute Ha UF, oa audysHnTe kackaaw. Nopasgu
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BUCOKUTE UWHEpuujanHu CcBojcTBA Ha AUY3HUTE Kackafu, Cekoj
NpeKuUH Ha HUBHaTa paboTta, a 0co6EHO HUBHOTO UCKNyYyBarbe, BOAM
KOH cepuosHu rnocrnieauum. [opaayn T0a NOTPEeOHO € CTPUKTHO U
NOCTOjaHO OfIPXYBare Ha BakKyyMOT BO CUTE TEXHOJOWKKU CUCTEMMY,
aBTOMaTCKa 3awTuTa Of Hesrogun W NPeuusHo aBTOMATU3UPaHO
perynuparbe Ha MPOTOKOT Ha rac e off BaXHOCT BO MOCTPOjKUTE 33
racha paudysunja. Ceto oBa BOAM KOH noTpebarta fpa ce onpemu
nocTpojkaTta Co ronem 6poj Ha cucTemMu 3a Meperbe, perynauuyja u
KOHTpOSa.

BoobuyaeHo, UFs ce esarnopvpa o4 UunuHAPW MOCTaBeHN BO
aBTOKNasu 1 ce aucTpubyirpa BO racHa popma Ao BriesHara Touka
npeky LesKoBOAW 3a HaBeaysBatbe KOH kKackagute. [poayKToT u
octartoyute of, UF, racHu TEKOBU KOWU TedaT O U3NE3HUTE TOYKU U
Ce npeHecyBsaarT npeky UeBKoBOAWUTE 3a HaBeayBare KOH Kackagute
0O najHuTe 3aMKu UM A0 CTaHuuu 3a Komnpecupawe kape UF,
racoTt npemMuHyBa BO Te4dHa hopMa npej HaTamowHO npedpname Bo
CO0ABETHN 60LM 3a TpaHcnopTupare unn vyeame. lNMopaau Toa wro
nocTpojkara 3a 3boratysare CO racHa Augysuja ce CocTon o ronem
6poj Ha cknonosu 3a racHa Audysuja NoncraBeHM BO Kackaaw,
noTpebHu ce MHOry KuromeTpy UeBKOBOAY 3a HaBeAyBaHe KOH
Kackagute, wto nogpasbypa ynotpeba Ha unjagHuyM Cnoesu CO
3Ha4uTenHa Mepka Ha noBTopyBarbe Ha wuarnenor. Onpemara,
KOMIMOHEHTUTE U UEBHUTE CUCTEMU CE NPOM3BEAEHU CO BUCOKMU
cTaHAapau Ha BaKyyMm U 4ucToTa.

5.4.1. Cucremun 3a BosBefyBame/ CUCTEMU 3a N3HECYBaibe Ha NPOAYKTOT
u ocrTaroyure

lMocebHO pAM3ajHUpaHuTe WNM NOATOTBEHU TNPOUECHU CUCTEMM,
crnocobnun 3a pabota nog nputncok og 300 kPa (45 psi) nnm nomanky,
BKJTy4YBajKu:
ABToknasum (unn cuctemn) kou ce ynotpebyBaaT 3a
npemuHyBsatbe Ha UF; BO Kackaam 3a racHa gudpysvja;

HecybnumaTtopu (unu nagHu 3amku) 3a oTcTpaHyBare Ha UF;
o4 avdbysHuTe Kackaau;

Cranuum 3a npedppnare Bo Te4Ha cocTojba kage UF,racot og
Kackaan ce KoMnpvmupa v pasnagysa 3a ga ce dopmupa
TeydeH UF;;
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CraHnuynte kou ce ynotpebysaar 3a TpaHcdep Ha UF;
MPOAYKTOT unu octaTouuTe BO 60um.

5.4.2. CucremMu LUeBKOBO/M 3a HaBeyBatbe

[ocebHo au3ajHupaHy nnu NOAroTBEHW LUEBHU CUCTEMU U CUCTEMU 3a
HaBefyBartbe 3a ynpaByBakbe €O UFs BO Kackaaute 3a racHa
Avdysuja. OBaa ueBHa Mpexa BOOOMHAEHO € BO ABOEH CUCTeM 3a
HaBefyBaHe CO CeKoja Kenvja nosp3aHa co CEKOj 04 HaBeayBaunTe.

5.4.3. Bakyym cuctemu

(a) TlocebHo AM3ajHMpaHu UM NOATOTBEHU rOfieMU BaKYYMCKM
LeBKOBOAN, BAKYYMCKU HaBefyBa4yd W BaKyyMCKU MyMNM CO
KanauuTeT Ha cykumja og 5 m*/min (175 cranku® MvH) unm noseke.

(6) BakyyMmcku nyMmnu nocebHO ausajHupaHu 3a ynoTtpeba BO
aTtmoctepn Bo Kou uma UF, HanpaBeHU vnu O6NOXEeHu co
anymMuHUyM, HUKen, unu nerypu Bo Kou uma noseke og 60%
Huken. Osue nymnM MOXe pga OuaaTt poTUPaAYKM Wu
NO3NUTUBHM, MOXKEe aa nmaart MOHTaXXHMU unm
doiyopojarneposHu cnoesu, 1 MoXe Aa umaar npucycTso Ha
nocebHu paboTHu hnyuan.

5.4.4. lMocebHW BEHTUNK 3a UCKNYYyBake U KOHTPOsa

Moce6bHO ausajHupanu unu NOArOTBEHN paqHy WM aBTOMAaTU3UPaHU
KOMEHCKU BEHTU/IM 33 UCKMydyBare ¥ KOHTPOMa HarnpasBeHn of
maTepujanu otnopxu Ha UF, co aujameTtap oa 40 go 1500mMm (1.5 go
59 “H4M) 3a nHCTanauuja B0 rNaBHUTE MU AOMNONHUTENHUTE CUCTEMU
Ha NOCTPOjKUTe 3a 36oraTyBarbe Co racHa audyawja.

5.4.5. Y®, macHu cnexromeTpu/ jJOHCKU U3BOpH

MocebHO AnsajHMpaHn Unu NOAroTBEHW MarHeTHU NN KBaAPUNoONoBu
MacCHU CNeKTpoOMEeTPU CO MOXXHOCT Ha BHEC Ha npumepouu of
BHECEHWOT Martepujan, npoaykTM wnu octaTouuTe BO TEK Ha
pa6otata, of TekoBuTe Ha UF; rac Kou rv umaatr cuTe
KapaKTepucTuku Kou cnepar:

a. Pesonyuuja Ha egnHuuuTe 3a eQuHULM Ha atoMmcKa maca
noronemu og 320;
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6. JOHCKM M3BOPK KOHCTPYUPaHWU MM OONOXKEHU CO HUKest-
XPOM MM MOHES UM NOHUKITYBaHW;

u. M3sopwu Ha joHusaumja 3a bombapauparse Ha eneKTPOHUTE;
4. KonekTopcku cuctemu norogHu 3a n3oToncka aHanvaa.
MOJACHYBAME

TMpeameTute HabpojaHu norope wunm foaraat BO AUPEKTEH KOHTAKT
co UFg; npouecHNOT rac unu AUpeKTHO rO KOHTpoNMpaaT npoToKOT BO
kackagute. CuTe NOBpLWMHY KON foafaat BO KOHTAKT CO NPOLECHUOT
rac ce UetoCHO HanpaBeHu unu 06N0XKeHW CO maTepujany OTMOPHW
Ha UF,. 3a yenute Ha fenoBuTe KOU Ce OfHeCcyBaaT Ha npeameTute
3a racHa audpysunja mMatepujanute OTNOpHUM Ha koposuja opg UF,
BKNy4yBaaT 4e/MK KOj He pfocyBa, anyMuHuyMm, nerypy Ha
anyMuHUyM, anyMUHUyM OKCUf, HUKes unm nierypy kou cogpxart 60%
UM NOBEKe HUKen U LEenocHO (pnyopupaHu jarneBofopoHu
nosiuMepu oTnopHu Ha UF,,.

5.5. [locebHO Au3ajHuMpaHyM wunu NOArOTBEHU CUCTEMK, onpema W
KOMMOHEHT 3a ynorpeba BO MOCTPOjKU 3a aepoAVMHAMMUYHO
3boratyBame

BOBE[OHA 3ABENELLKA

Bo npouecute 3a aepoguHammnyHo 3boraTtyBame, MewasuHa Ha UFg
BO rac u neceH rac (Boaopos unu xenuym) ce KoMnpumupa a noroa
MUHYBA HWU3 cerapaumcku efieMeHTV Kage u3oTonckara cenapauvja
ce MOCTUrHyBa CO reHepupame Ha BUCOKU UeHTpudyranHu cunm
npeKy reomeTpuja Ha CBUMeHU suaosu. [iBa npoueca of oBOj Turn ce
yCrelHo pa3sueHu: npoLec Co npckanka 3a cenapauuja v npouec Ha
cnupanHu uesku. Bo pgBata npouecw rnaBHATE KOMMOHEHTU Ha
CTanyMmoT 3a cenapauuja Bkydysaart U UuInHAPUYHN CafoBy BO KOj
Ce CMeCTeHU cMmeuujanHu enieMeHTu 3a cenapauuja (npckanky wnm
crnvpaniy LUeBKu), KOMAPECopW Ha rac u pasmeHyBaum Ha TonsvHa 3a
OTCTpaHyBake Ha TonnuvHata of Komnpecujata. AepoavHaMuyHaTta
nocTpojka uma notpeba Of nNoBeKe BakKBWM CTaAUMyMH, CO LWITO
Kosiyecrteara MOXe fAa AafaT BaXKeH MHAMKATOP 3a KOHEYHUOT
npouec. IMajku npeasug Aeka aepoaMHaMUYHKUTE NPoLEecH KopueTar
UF;, noBpwvHUTE Ha uenarta onpema, LEeBKOBOAW W WHCTPYMEHTW
(kon poafaaT BO KOHTaKT CO racoT) mMopa Aa 6uaaT HanpaseHu of
cMarepujanu Kov ce cTabunHm Bo KOHTaKT co UF,.
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NOJACHYBAKE

MpenmeTtuTe HabpojaHn BO OBOj Aen foaraaTt BO AUPEKTEH KOHTaKT
co UFg NpoyecHUOT rac uivM AUPEKTHO ro KOHTponupaaT npoOTOKOT BO
paMKute Ha Kackagata. CuTe nOBpWUHU KOU goaraart BO AUPEKTEH
KOHTaKTCO MPOUECHUOT rac Ce UerioCHO HanpaBeHu UNu 3awTUTeHN
co maTepujanm otrnopHu Ha UF,. 3a uenuTe Ha AenoT Koj ce ogHecysa
Ha npegMeTUTe 3a aepoavHaMuyHO 3boratyBarbe, MaTepujanuTe Kou
ce oTnopHM Ha Koposuja og UF, Bkny4dysaaT un 6akap, 4envk Koj He
pfocyBa, anyMUHUYM, JIErypu Ha anymMuUHUyM, HYKesn Wiu ferypu co
60% uvnu noBeke HUKeEN v UenocHo dnyopupaHu jarnesofopoaHv
nonumepu oTnopHu Ha UK.

5.5.1 [pckanku 3a cenapayumja

MocebHO AM3ajHUpaHuM unu NOArOTBEHW NPCKAaNnku 3a cenapauuja u
HUBHM cknonoBu. [lpckankute 3a cenapauyja ce coctojat of
npoanabeHy, 3aBWEHW KaHan¥ CO pPafuyc Ha KypsaTtypata of
nomanky og 1 mm (TunuuHo 0.1 no 0.05 MMm) OTNOPHM Ha KOpo3wja Co
UF, co ocTpyua BO BHATPELWHOCTA Ha NnpcKankara Koja ro cenapmpa
racoT KOj NPOTEKYyBa HU3 NpcKankaTa Ha Asa fgena.

5.5.2. BpTexHu Ljesku

[MocebHo an3ajHupaHuTe Wy NOLrOTBEHW BPTEXHU LIEBKU U HUBHU
cknonosu. BpTexuute uesBkn ce UWNMHAOPUYHU WU CTeCcHeTw,
HanpaBeHU WY 3aWTUTEHU CO MaTepujany OTNOPHW Ha Kopo3uja co
UF,, co anjametap mefy 0.5 cm # 4 cm, COOAHOCT [OSDKUHA CO
OvjameTtap oag 20:1 wnu nomanky U CO efeH unM  nomanky
TaHreHumjanHy Bnesosu. LieBkute Moxe ga nmaat goaarouu Bo sug
Ha npcKaska Ha efjleH Ny Ha [jBaTa Kpaesu. '

MOJACHYBAE

BnesHuoT rac Bneryesa BO BpTeXHaTa LeBKa TaHreHuujanHo of
€[AHWOT Kpaj NpeKy BPTEXHa fionaTtka unnm Ha 6pojHu TaHreHuyujantu
MecTa Ha nepudepujaTta Ha ueskara.

- 5.5.3. Komnpecopu 1 u3gysyBaym Ha rac

MocebHo an3ajHupaHTe unu NOArOTBEHN akCcujanHu, LeHTpudyrasHm
WNM KOMMPECcopU W U3ayByBauu Ha rac CoO NO3UTUBHA NOCTaBEHOCT
HanpaBeHW WM 3aWTUTEHN CO Marepujanu OTNOPHU Ha Ko?osmja co
UF; 1 CO BOJIYMEHCKW KanauuTeT Ha BUIMYKyBare O 2m’/min UMK
noseke mewasvHa o UF, ¥ HOCEYKM rac (Xennym unv BoAopogs).
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NOJACHYBAE

OBue KOMNPecopu v U3gyByBa4un Ha rac BOoOU4aeHo nMmaar CoofHOC
Ha NpUTKUCOKOT mefy 1.2:1 1 6:1.

5.5.4. PoTupaykuv CnoeBu Ha OCKUTe

MMocebHO Am3ajHupaHuTe MU NOArOTBEHW pOTUPAYKM CroeBu Ha
OCKWTEe, CO CMOEBU Ha BPCKUTE 3a HarojyBarbe W KW3ayByBatbe, 3a
3aTBOpake Ha OCKaTa Koja rv nosp3yBa POTOPOT HA KOMMPECOPOT U
pOTOPOT HAa U34YyBYBAYOT HA rac CO MOrOHCKUOT MOTOP CO Len aa ce
ob6e3benu CUrypeH Crnoj Koj Ke crpeyun UcTeKyBarbe Ha npoLeceH rac
WK BNe3 Ha BO3JyX MM racoT 3aredaTteH BO BHATpelHara Komopa
Ha KOMMPECOopOoT Mnu u3dyByBa40T HA rac KOj € WCMONHeT Co
mMetaBsuHa Ha UFg n Hoceuku rac.

5.5.5. ToONMVHCKU pa3mMmeHyBauu 3a najetbe Ha rac

Cneuvjanio ausajHupas unm NOArOTBEHU TONSMHCKY pasMeHyBa4u
HanpaseHy Of UNU 3aWTUTEHW CO MaTepujanu OTNOPHKU Ha Kopo3uja
o4 UFs.

5.5.6. Kykuluta 3a cenapauyuja Ha eJieMeHTUTe

CneumjanHo gu3ajHMpaHn Mnym noAroTBEHU KyKWUWTa 3a cenapauuja
Ha enemMeHTUTe, HamnpaBeHW Of WM 3alUTUTEHU CO MaTepujanu
OTNOPHU Ha Kopo3uja o UFs, 3a COApXXyBare Ha BPTEXHU LIEBKN U
npcKanku 3a cenapauwja.

NOJACHYBAWE

Osue KykuiiTa MoXxe ga buaat YunuHAPUYHK CafoBU NOroneMu of
300 mm BO npeyHuK ¥ noronemu of 900 mm BO [OMKMHA, UK NaK
MOXe Aa bupat npaBoarofiHK Caf0Bu CO KOMMNApaTUBHN AMMEH3UUN U
MOXe Aa 6uaaT Av3ajHupaHyn 3a XOpU3OHTanHa WM BepTukanHa
WHCTanauwmja.

5.5.7. Cuctemn 3a HanojyBarbe/CUCTEMM 33 MNOBJIEKYBatbe Ha
npouM3BOAOT M OcTaToLUTe

CneumjanHo ausajHupaHy nnv rnogroTBEHN MPOLEeCHM CUCTEeMU WIn
onpema 3a NocTpojka 3a 36oraTyBare HanpaBeHu Of VAW 3alUTUTEHU
CO Matepujanu oTnopHu Ha kKopuaoja o UFs, BKIy4UTENHO:
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5.5.8.

5.5.10.

(a) ABTOKNa@BK 3a HaNojyBa:€, NEYKU, NN NaK CUCTEMU KOPUCTEHU
3a npemynH Ha UFs 10 npouecoT Ha 36oraTyBaHeTo;

(6) Oecybnumepu (Mnm nagHn 3amku) KOPUCTEHU 3a Bafere Ha UF
o4 nfpouyecoT Ha 3boratyBare 3a CNefHVUOT  MNpPEeHoc Mo
3aTonnyBaHeTo;

(8) Cranmuym 3a cormaudmkakuyuja WM TOMewe KOpUCTEHU 3a
Bagere Ha UFs 04 npouecoT Ha 3boratyBare nNpeky KoMmnpecuparbe
¥ KOHBepTMpare Ha UF¢ BO Te4yHa nnu conugaHa gopma;

(r) “MpoaykTHU" unn "oCTaToO4HKU" CTaHULUM KOPUCTEHU 33 NPEHOC Ha
UF¢ BO KOHTEjHEpU.

LieBkOBOAW 3a HaBeayBake

CreuvjanHo  AusajHupasn vnvM  NOATOTBEHUM  UEBKOBOAM  3a
HaBefyBarbe, HanpaBeHu 04 UK 3alTUTEHU CO MaTepujany OTNOPHU
Ha koposunja of UFg 3a noctanysawe cO UFg BO pamkuTte Ha
aepopuHamudHuTe Kackaau. Osaa yeBkKacTa Mpexxa HOpManHo e co
"aynnu" KONeKTOpPCKu Au3ajH co cekoja hasa unu rpyna Ha asm
MoBpP3aHn CO CEKOj O NOPHUTE KOSTEKTOPH.

BakyyMCKK CUCTEMU U NyMON

(a) CneuujanHo Au3ajHUPaHU MM MOLAFOTBEHU BaKYYMCKU CUCTEMMU
KOU vMaaT KanauuteT 3a BOBleKyBame Ha 5 m’/min 1w noeeke, a
KOU Ce COCTOjaT 0f BaKyyMCKu LieBOBOLM, BaKyyMCKU KOMEKTOpU U
BaKyyMCKUY NymMnu, v Au3ajHupaH 3a cepsuc Bo atmMocdepu Kou umaat
UF, ‘

(6) Bakyymcku nymnu cneuujanHo AmsajHupaHu vnuv nogroTBeHU 3a
cepsuc Bo artmocgepu Kou umaar UFg M HanpaBeHu of vinv nak
3alTUTEHU CO MaTepujany OTNOPHU Ha Kopoauja og UFs. OBue nymnu
MOXE fAa Kopuctat hryopojarnepogHn 3arsopadv u cneynjanyu
paboTHu hnynau.

CneuujanHu BeHTUNU 32 3aTBOPathe U KOHTpona

CneyvjanHo  gu3ajHMpadM  uvav NOATOTBEHW  MaHyenHun  unu
aBTOMATU3NpPaHU KOJNEHACTU BEHTUNIA 3a 3aTBOparbe W KOHTpona
HanpaBeHu 04 WK 3alUTUTEHN CO MaTepujany OTNOPHU Ha Kopoauja
o UFg co npedHuk oa 40 po 1500 MM 3a UHCTanauuja ro rnaBHuTe u
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NOMOWHNTE CUCTEMW HA  AEPOAVHAMUYHUTE  NOCTPOJKM  3a
36oratysame.

5.5.11. UFs MacoOBHM CEKTOMeTPU/JOHCKHU N3BOpU
CrneunjanHo  Au3ajHupadn WM NOATOTBEHW  MarHeTcKu  win
4eTBOTOMONHW MACOBHU CrIEKTPOMETpu crnocobuu aa 3emaar "OH-
najH" MocTpw Ha Hanojysarbe, “npogyktu" unu "ocraroun”, of UFg
racoBHU CTPYY U KOU MY UMAAT CNEeHMBE KapaKTepUCTUKK:

1. Epunuua pesonyuumja 3a maca noronema og 320;

2. JOHCKU M3BOPpY KOHCTPYMpPaHW O WM HanonHeT CO HUXPOM WIn
MOHEN 1IN NaK 06J10)KeH CO HUKeJT;

3. JoHuaupauku u3Bopu 3a eneKTpPoHCKo bombapavparse;
4. KoneKTopCcKu CUCTEM COOABETEH 3a M30TONCKa aHanusa.
5.5.12. UF¢/cenapaiucku cuctemu 3a rac-Hocuren

CneuujanHo pausajHupaHu Wnv NOATOTBEHU MPOUECHU CUCTeMu 3a
oaBojyBame Ha UFgs 04 racoT-HOCUTEN (XUAPOreH Uin Xesnym).

NMOJACHYBAHE

OoBue cuCTEMM Ce Au3ajHupanu fa ja Hamanart cogpXxuHaTa Ha UF
BO racoT-Hocuten A0 1 ppm MAM MOManky M MOXe fAa BKiydar
onpemMa Kako:

(a) KpuoreHCcKu TOMMUHCKU pasMeHyBayu U KpuocenapaTopu
cnocobHu 3a TemnepaTtypu og -120 °C namn nomanky, unu

(6) KpuoreHcku pasnafHv eauHuuM CrnoccbHu 3a Temnepartypu of -
120 °C wnm nomanky, uam

(8) Cenapauucka npckanka wnv eguHuLUM Ha BPTEXHM UEBKU 3a
oaBojysarbe Ha UFs o4y racoT-HOCUTES, Uiu

(r) UFs naguy 3amku cnocobHu 3a TemnepaTtypu og -20 °C wmm
rnomMarsky.
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5.6.

CneuvjanHo gusajHupaHu uiu NnoAroTBeH CUCTEMU U
KOMIOHEHTH 3a KOOPUCTEHE BO NOCTPOjKMU 3a 36oraryBarbe
CO jOHU UNK XeMUcKa pa3meHa

NOJACHYBAE

Manara pasnuka BO Maca nomely W30TONUTe Ha  ypaHuym
Npeau3BuUKyBa Manu NpoOMeHW BO eKO6MNMbpuyMuTEe HA XeMUCKUTE
peakuum Kou MOXe [ia Ce KOpPWUCTAT ako OCHOBa 3a cenapaiuja Ha
usotonute. [lga npoueca ycnewHo ce pasBMBaHu: XeMUcKa pasMeHa
Ha TEYHOCT CO TEYHOCT W jOHCKa pasMeHa nomefy UBPCTO Teno #
TEYHOCT.

Bo xeMUCKUOT npouec Ha pasMeHa Mefy TeYHOCT U TeHHOCT, Mellanu
Te4yHu pasu (BOLEHM N OpraHCcKy) Ce KOHTaKTUPaHW KOHTpa-cTpyjaTta
3a ga ce Aobue kackagHuoT edekT ol unjaga cenapaumcku asu.
BogeHnarta ¢asa ce coCTOM 0f ypaHUyMCKK XJIOpUf BO XUAPOXMOpHA
ayuaHa conyuuja; opraHckarta ¢asa ce COCTOM Off eKCTpaTaHT Koj
COLPXWU YPAHUYMCKU XJIOpuf BO OPraHCKu conBeHT. KoHTakTopute
KOW Ce KOopucTaTr BO cCenapauwckara Kackajga Moxe ga bupat
CcTy60BY 3a pasmeHa Ha TeHHOCT CO TEYHOCT (KaKo LTOo Ce nyncupaHu
CTONOGOBKM CO CUTACTU NNOYN) WM NaK TeYHWU UeHTpudyranHu
KOHTaKTopu. Xemuckute KoHeBepauu (Okcufauuja u peaykuwuja) ce
nOTpebHU 1 Npy ABaTta Kpaja Ha cenapayuckara Kackaga 3a aa ce
npeasuan 3a pednykeusHute Oaparba Ha Cekoj Kpaj. [nasHa
An3ajHepcka rpuxa e fa ce oaberHe KOHTamuHaumja Ha npouecHute
CTpyM CO oppefieHu MeTanHu joHu. [lnacTu4Hu, HanonHetTu co
nnactuka (BKNyuntenHo wu ynotpebara Ha HnNyopoKapOOoHCKH
nonuMepu) Unnm nak HanosIHeTU CO CTaKIOo CTONGO0BK U LIEBKN 3aT0A
Ce KOpUCTaT.

Bo npouecor Ha joHCKaTa pasMmeHa UBpPCTO  Teno-TE4HOCT,
3b6oraTyBarbeTo ce NOCTUrHyBa co ypaHuymMcka
agcopnuuja/gecopnuyja  Ha cneuwjanda, MmHory 6p3a, jOHCKO
pa3MmeHyBayka, cmona wnuv apcopbent. Conyuuja Ha ypaHuym BO
XUOPOXSIOpHA KUCeNnMHa v Apyrd XEeMUCKU areHTu rOMWHYyBa HU3
UMNUHAPU4HU cToN6oBM 3a oboratyBarbe KOU COApXaTt CrakysBaHw
KopuTa Ha aacopbeHTOoT. 3a efeH KOHTUHYUPAaH npouec, pednykcer
cucteMm e notpebeH ga ce ocnoboay ypaHuymoT of aacopbeHToT
Hasag BO MNPOTOKOT Ha TeYHOCTa Taka WTo "npoAaykTot" W
"ocTtaTouyute" Moxe pa ce cobepar. OBa ce nOCTUrHyBa CO
ynoTpebara Ha COOABETHU pPefyKUUCKW/OKCUAAUMCKA XEeMUCKH
areHTV KoM L|esioCHO Ce pereHepypaHi BO O[BOEHU EKCTEpHU Kona v
KoM MoXe paa bugaTt napuujanHo pereHepupaHn BO pamKuTe Ha
camuTe M3OTOMNCKW cenapauuckn crtonbosun. lNpucyTHocTa Ha Bpenv
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5.6.1.

5.6.2.

5.6.3.

KOHLIEHTPMPaH1 XMAPOXIIOPHA aumHu Comnyumm BO npoyecoT 6apa ja
onpemarta 6uae HanpaBeHa Off WM Nak 3awTUTeHa Co crneuujantu
MaTepwjany OTNOPHU Ha Kopo3auja.

Cton60Bu 3a pa3meHa Ha TE4YHOCT CO TeHHOCT (XeMucka

pa3meHa)

KoHTpacTpyjHute cTOn60BU 328 pasMeHa Mefy TeUHOCT U TEe4HOCT
UMaaT MHNYT Ha MexaHuyka cuna (T.e. nyncupaHu ctontosu Co
CUTaCTU NJI0YK, PELUNPOKATOPCKO MI04YHK CTON60BU, U CTONGOBK CO
UHTEPHN TYpOUMHCKM MUKCepM), chneuunjanHo Aau3ajHupasdn v
NOArOTBEHM 32 360raTyBare Ha YPaHUyM CO KOPACTEHE HA XeMUCKU
npouec Ha pasmeHa. 3a KOpO3uWBHATA PE3UCTEHTHOCT KOH
KOHUEHTPUPAHW XUAPOXPOSIPHU aumaHu conyuuu, osue cTonbosun u
HUBHMTE BHATPELLHA ONPeMa Ce HarnpaseHu Of UNu ce 3alTUTEeHu CO
cooABeTHU nnacTuyHn  Matepujanu  (Kako  (bnyopokapboHCKu
nonvmepu) unu nak craksno. ETanHoTOo pesnaeHTHO Bpeme Ha
cTonboBuTe € guaajHupaHo ga duge Kyco (30 cekyHay unu nomany).

LieHTpudyranHn KOHTAKTOPY 32 TEYHOCT CO TEYHOCT

(Xemucka pasmeHa)

LieHTpudyranim KOHTaKTopy 3a TEYHOCT CO TEYHOCT cheuujanHo
AN3ajHupadM unu noAroTBeHn 3a 3b6oratyBarbe Ha ypaHuym Cco
KOPUCTHE Ha XEeMUCKM Mpouec Ha pa3MmeHa. TaBuTe KOHTaKTopu
KopucTat poTtauuja 3a fa nocTurHat aucnepsvja Ha OpraHckute u
BOAEHUTE CTPyM M NOoToa WeHTpudyranHa cuna ga rv cenapvpa
tasute. lMopagyM KOpU3MBHA PE3UCTEHTHOCT HA KOHLEHTpUpaHu
XUAPOXPNOPHU aunaHu CONyLuu, KOHTAKTopuUTe Ce HanpaseHu wunu
nak  wMaatr  COOABETHW  MnacTudHu  Martepujanu  (Kako
dnyopokapboHCKUTE NOoNUMEpH) unu nak umaar crakno. PasHoTo
pe3naeHTHO BpeEME Ha UEHTPpUdYyranHnuTe KOHTaKTopn e AM3ajHupaHo
Aa buae Kyco (Co cekyHau unu nomany).

Cuctemn u onpema 3a pegyKumja Ha cuctemm (Xemucka

pa3meHa)

(a) CneumjanHo pusajHVpaHy WM NOATOTBEHW eNeKTPOXEMUCKU
peayKUMCKU Kenuu 3a HamanysameTO Ha YpaHuymoT Of egHa
BafieHTHa cocTojba BO gpyra 3a 36oratyBarbe Ha YypaHuyMoT CO
KOpUCTEH:E HA XEMUCKU npouec HA pasMeHa. Marvepujanute Ha
Kenunte BO AOAMP CO COnyumuTe 3a npouecvpare mopa aa éuaar
PEe3VCTEeHTHU Ha KOpO3Wja 3a KOHUEHTPUpaHu XUAPOXIOPHU aumpHu
conyumu. ‘
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5.6.4.

NOJACHYBAHE

Kenuckata katogHa nperpaja mopa ja 6uae Ansajivpasa fa spum
npeseHuUmja Ha peoKecuaaumjata Ha ypaHnyMoT Ha HeroBaTa noBucoKa
BaneHTHa coctoj6a. 3a fda ce 3afpXu ypaHUymMoT BO KaTojHaTa
nperpaja, Kenujata Moxe fa vuma HenponycTnvea AuvjachparMvuuHa
mMeMmOpaHa KOHCTpyupaHa of noce6eH KaTjOHCKWM pasMeHCKU
maTepujan. Katogata ce cocTom of, COOOABETEH CONUAEH NPOBOAHNK
Kako rpauTorT.

(6) CrieynjanHo AvsajHUpaHU UnNyU NOAroTBEHN CUCTEMM HA KPajoT Ha
NPOAyKTOT Ha Kackafata 3a oasojysareTo Ha UY nagsop of
opraHckaTa cTpyja, npunarofyBarbe Ha auugHaTa KoHueHTpauuvja v
HanojyBarbe Ha eNEKTPOXEMUCKUTE PELYKLUCKN Kenuu.

MNOJACHYBAKE

Osue cuctemu ce CoCTojaT Of CONBEHTHA €KCTpakLUucKa ornpema 3a
oasojyBareTo Ha UY og opraHckaTta cTpyja BO egHa BojeHa
conyuyuja, esanopauuvja wwmnm gpyra onpema 3a aa ce pobue pH
npunarofyBarbe ¥ KOHTpPONa Ha conyyujarta, v nymnu v Apyru
NOCTPOjKU 33 TpaHchep 3a HanojyBarbe Ha eneKTPOXeMUCKU
peAykuucku kenuu. nasHa AusajHepcka rpwka e aa ce ogberHe
KOHTaMuHauuja Ha BojleHaTa CTpyja CO OApeAeHW METalnHW jOHW.
KoHCeKBETHO, 3a OHUEe [1efioBU BO KOHTaKT CO npouyecHarta cTpyja,
CUCTEMOT Ce COCTOW Off onpema cocTaseHa O Wnn 3aliTuTeHa co
COOABETHU MaTepujany (Kako cTakno, diyopokapboHKK nonmmepw,
nonudeHuneH cyngar, v rpaduT MMAperKupaH co cMona).

Cucremu 3a npenapatmja Ha HanojyBarweTo (XeMucka pa3meHa)

CneuujanHo ausajHMpaHn unv NOAroTBEHU CUCTEMU 3a NpoayKumja Ha
BUCOKO YUCTU YPAHUYMCKU XJTIOPUAHWU HaNojyBayku conyuuu 3a
MOCTPOjKY 3a cenapaunja Ha ypaHUyMCKUOT #“30TOM MPU XEeMucka
pasmeHa.

NMOJACHYBAME

OBue cucremn ce cocrojaTt of Auconyuuja, ConBeHTHa eKCTpakuuja
wvnu onpeMa 3a pasMeHn Ha jOHM 3a NpPOUUCTYBarbe WU
eNeKTPONUTCKM Kenum 3a Hamanysare Ha ypaHuymoT U unu U* na
U*. Osune cuctemu npoayumpaart coryumu Ha YpaHuyMCKn XJopup,
MMajKu CamMO HEKONKy Aena Ha MUAMOH Of MeTasiCKu HeuucToTum
Kako Xpom, >Xeneso, BaHaauym, MonmbaeH n Apyru GusaneHTHn unu

NOBMUCOKO MyNTUBANEHTHWU KaTjoHun. MaTtepujanu 3a KOHCTpyKuuja 3a
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[enos of CUCTEMOT KoM npouecunpaaT BUCOKOYUCT Y3+ BknydvysBaar
cTakno, nyopokapboHcku nosmmepw, nonudeHuneH cyndar unm
normeTtepudeH rpaput 06/10XKeH CO riacTuka u MMAPEerHupaH co
cMona.

5.6.5. YpaHuymMcKu oKCcuaauuckm cuctemm (Xemmcka pasmeHa)

CneuyjanHo Av3ajHupaHu unv NoAroTBEHU CUCTEMU 3a OKChaauuja of
U™ na U* 3a Bpakatbe Ha ypaHuymcKkaTa cenapaumcka usoTorncka
Kacka/ia BO NPOLECcOoT Ha 360raTyBakbeTo Ha Xemuckarta pasMeHa.

NMOJACHYBAHE
Osue CUCTEeMU MOXKE [ja MHKOPNOpUpaaT onpeMa Kako:

(a) Onpema 3a KOHTakThparbe Ha XJIOp U KUCNOPOL CO BOLEHUOT
u3neseH TEK Of M30TOMCKara cenapauuoHa onpema wu
eKcTpakTuparbe Ha pesyntantata UY Bo wusgsoenara oprawcka
CTPyja Koja ce Bpaka of NpOoAYyKTHUOT 3aBPLIETOK HA Kackazara,

(6) OnpemMa Koja ja cenapupa Bofara 0of xuapoxsopHara KucenuHa
Taka LWTOo BOLATa U KOHLEHTpYpaHaTa XMapoXopHa KUcenvHa moxe
MOBTOPHO Aa 6uae BoBeAeHa BO NPOLECOT HA COOAETHUTE NoKaLuWu.

5.6.6. Cwmosv 33 pasMeHa Ha joHU Kou bpry
pearmpaat/agcopbenTu (pasmeHa Ha joHu)

Cmonu 3a pa3meHa Ha joHu kou 6pry pearupaat wunu afcopbeHTtu
AVU3ajHMpaHu wnu noAroTBEHU CO KOPUCTEeHe Ha npouecoT Ha
pa3MeHaaT Ha jOHUW, BK/YYUTESIHO U MOPO3HUTE MaKpPOPEeTUKY/apHu
CMOJSM, U/ MeMOpaHCKu CTPYKTYpU BO KOW rpynu 3a akTUBHUTE
XEeMUCKA Pa3MeHa Ce OrpaHuUYeHn Ha 3awWTUTEeH Cf10j Ha NoBplMHaTa
Ha HeaKTUBHAaTa MOpPO3Ha noaApXKyBayka CTPyKTypa, u Ha apyru
KOMMO3UTHM CTPYKTypu BO OW0 Kakea cooaseTHa dopma,
BKAYYUTENHO M 4YecTUTKM 1 BriakHa. OBue cMONM 3a pasema Ha
joun/apcopbeHTr nmaaT npeydnuk og 0,2 mm unu nomanky v mopa aa
6MaaT XeMUCKU OTNOPHU HA KOHLEHTUPPaHUTE XMAPOXIIOPHU auugHu
COnyumm Kako n manuky [OBOMHO CUSHKU 32 fa He gerpajupaar Bo
cton6osute 3a pasmeHa. Cwmomnute/agcopbeHTute ce nocebHO
ON3ajHUpann ga nocTurHat MHory 6p3a KuHeTuka Ha pasmeHa Ha
ypaHWyMCKKU u3oTonu (6p3vHaTa Ha pasmeHa e nonmsuHa Bpeme of
nomanky og 10 cexkynHgn) wn ce cnocobwu pa padortar npu
TemnepaTypa Bo oncer Ha 100 °C go 200 °C.
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5.6.7. Cron6oBu 3a pa3meHa Ha joHu (Pa3meHa Ha joHU)

UnrmHgpuann ctonbosu noronemn of 1000 mm BO npeyvHuk 3a
3agpXxyBare W MNOAAPXYBabe Ha HaTOBapeHu Koputa Co
cmona/ancopbeHT 3a pa3MmeHa Ha joHWu, 0COBeHO Au3ajHupaHu unu
NOAroTBEHW 33 300raTyBare Ha ypaHuym CO KOPUCTEHE Ha npoyecoT
Ha pa3mMeHa Ha joHn. OBue CTONB0BU Ce HaNpaBeHu Of] 3alTUTEHM CO
marepujanu (Kako TuTaHmym wnn  riyopokapboHcka nractuka)
OTFIOPHM HA KOpO3uja CO KOUEHTpUPaHu XUAPOXSOPHU auuiHu
conyuuu u ce cnocobun fa pabdoTart Ha Temnepartypa Bo oncer og 100
°C po 200 °C v nputucoum Hag, 0,7 MPa (102 psia).

5.6.8. - . PethbnykcHu cuctemu 3a pasmeHa Ha joHu (Pa3meHa Ha joHM)

(a) MocebHO  aAusajHUpaHu KM MOATOTBEHU  XEMUCKM  uim
ENEKTPOXEMUCKU PEeAYKUMCKU CUCTeMMU 3a pereHepaumja Ha
XEMUCKUTE pefyKUMCKKU areHT(M) Ko ce KopucTaT BO KackaguTte
Ha 300raTeHuoT ypaHUuyM npu pa3meHa Ha joHu.

(6) MocebHO  Au3ajHMpaHn WM NOATOTBEHM  XEMUCKM UMK
ENEeKTPOXEMUCKU OKCUABLUMCKU CUCTEMM 3a pereHepauuja Ha
XEMUCKUTE OKCUAAUUCKM areHT(n) Kou ce KOpUCTaT BO KackaauTe
Ha 360raTeHUOT ypaHuyM nNpyu pasMeHa Ha joHu.

NMOJACHYBAHE

MpouecoT Ha 3b6oraTyBare NPEKy pa3MeHa Ha jOHW MOXe Ja
KOpPUCTY, Ha npuMep, TpuBaneHTeH TuTaHuym (Ti’") kako katjon BO
Kq‘i cryyaj peAyKUUCKMOT cnucTem 61 renepupan Ti'* co peaykumja Ha
Ti"". :

MpoLECOT MOXE Aa KOPWUCTY, Ha NPUMEP, TPMBANEHTHO Xeneso (Fe'*)
KaKo OKCMAHT BO KOj Cry4aj OKCUAAHTCKUOT CUCTeM 61 reHepupan
Fe*"co okcupaumja Ha Fe*™.

5.7. NocebHo paM3ajHApPaHW WU MOArOTBEHW CUCTEMMU, onpeMa W
KOMMOHeHTM 3a ynoTpeba BO nNOCTPOjKM 3a 3borartysarbe
3aCHOBaHM Ha nacep

NMNOJACHYBAHE

CerawHurte CMCTEMU 3a npouyecu Ha 36oraTyBarbe KOW KOpucTaT
nacepv cnafaaT BO ABe KaTeropuu: OH1ue BO KO NPOLECHUOT MeauyM
e aToMcKarta ypaHuyMcKa napea v OHMe BO KOW NPOLECHUOT MeanyM
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€ napea Ha ypaHuyMCKO coefvHeHue. 3aegHuykaTta HOMEeHKnaTypa
3a TaKBWTE MNpolecu BKIy4dyBa: MpBa KaTeropuja - racepcka
n30TONCKa cenapauuja Ha atoMcka napea (AVLIS wnu SILVA);
BTOpaTa KaTeropuja - MoneKynapHa racepcka u3oTtoncka cenapauyuja
(MLIS wnu MOLIS) # xemucka peakuuwja npeky wusoToncka
cenekTMBHa nacepcka aktusayuja (CRISLA). Cuctemurte, onpemarta
U KOMNOHEHTUTE 3a nMOoCTpojkuTe 3a 3boraTtyeBare CO nacep
ondpakaart: (a) Hanpaeu 3a HanojyBarbe Ha ypaHuyMmckaTa meTanHa
napea (3a cenexkTusHa (GOTOjOHM3ALM|a) UKW HaMNPaBK 3a HanojyBate
Ha ypaHuymMCcKOTO coefuHenue (3a dorTogucoumjaumja mnu xemucka
akTusauuja); (6) Hanpasu 3a cobupatrbe Ha 3borareH U ocupoMatuLeH
ypaHuymcku meTan kKako "npoussoa"’ wu ‘“ocratouyu" BO npsara
KaTteropuja, U Hanpasu 3a cobupar-e Ha OfBOEHU UMK pearnpaqku
coeamHeHuja Kako “npous3Bog” ¥ HernorogeHUoT martepujarn Kako
"ocTaToyn” BO BTOpATa KaTteropuja; (B) NPOLECHU Nacepcku CUCTEMM
3a cenektuBHa ekcuuTauuja Ha spcTute ypaHuym 235; u ()
NnoAroToBKa 3a HanojyBarbe U ONpeMa 3a KOHBep3nja Ha NPON3BOZOT.
KoMnnekcHocTa Ha CnekTpockonujaTa Ha YpaHUyMCKUTE aTtoMu u
coefuHeHuja MoXe aa Hapa wHkopnopauuja Ha 6uno Koja o4 efeH
6poj Ha pocTanHn Nacepcky TEXHOMOTN.

MOJACHYBAKE

MHory of npeametute HabpoeHy BO OBaa cekuwja goafaart BO
OVPEKTEeH KOHTAKT CO ypaHuyMmMckaTa mMeTanHa napea wuiuv TeYHOCT
Uau nak co MpouUecHUoT rac Koj ce cocton of UFg, wnv nak of
mewasuHa o UFs u gpyru racosun. Cute NosplinHn Ko goaraar Bo
KOHTaKT co ypaHuymoT unu co UFg ce UenocHo HanpaseHu of unu
Nnak ce 3aliTUTEeHU CO MaTepujanu OTNOPHKU Ha Kopo3uja. 3a yenute
Ha CceKywjaTa Koja Ce cAHecysa Ha npeameTw 3a 3boraTyBarbe Ha
6asa Ha nacep, MarepujanuTe OTNOPHU Ha KOPO3uja Co napeara unu
TEYHOCTa Ha YPaHUYMCKU MeTan unv ypaHuyMCcKy nerypu sknyyysaar
rpadpuT 00BUTKAH CO WTPUYMOKCWA ¥ TaHTan, u marepujanute
OTNOpHYU Ha kKopoauja co UFs Bknydyeaat Oakap, HeprocyBaudku
UenuK, anymMuHuyM, anymMUHUYMCKU Nerypu, HuKesn wau nerypu co
60% wnu noBeKe HUKen u UuenocHo priyopoBHUTE XMAPOKAPOOHCKH
nonumepu oTnopHu Ha UFs.

5.7.1. Cucremu 3a ypaHuymcka napea (AVLIS)

[NocebHO Au3ajHnpann unu NOArOTBEHU CUCTEMU 3a ypaHuymckKa
napea Kou COApPXaT BWCOKOHANOHCKA Tpaka uauM TOonosu 3a
CKEeHWpare Ha eNeKTPOHCKM 3paun co AobveH HamoH Ha uenta of
noseke of 2,5 kW/cm.
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5.7.2. MeTanHu cucTemu 3a rioctanyBsatbe CO Te4HeH YpaHuyMm
(AVLIS)

MocebHO Au3ajHMpaHu WnM NOATOTBEHU TEYHWU MeTallHu CUCTeMM 3a
nocrTanysare CO JIMBEH YPaHUYyM WM CO YPaHWUYMCKM fierypu, Kou ce
COCTOjaT ©0f OrHOOTIOPHM CajoBu W pasfnagHa onpema 3a
OrHOOTMOPHUTE CaZ0BM.

NMNOJACHYBAKE

OrHooTnopHuTe CafgoBu U ApyruTe fAefioBM Ha OBOj CUCTEM KOW
Joafaar Bo Aonup CO NIMBEHUOT yPaHUYM UMK YPaHUYMCKUTE nerypu
Ce HarpaBeHU UM Ce 3alWTUTEHU CO MaTepujanv Kou ce OTMOPHU Ha
coABeTHara Kopo3uja u TonnuHa. CoopBeTHUTe Mmartepujanu
BKNydyBaar: Tadtan, rpagvrt o6oXxeH €O oTpuyMoKcug, rpacdur
06MOXEH CO ApYyrn OKCUAM HA peTKUTe 3EeMju Unn MmelasuHa of
ucrtuse.

5.7.3. KonexkTropcku cKnornku 3a "npoussoau” u "ocraroyn” Ha
ypaHuymcKunoT metan (AVLIS)

TocebHo AnsajHmupaHu v NOArOTBEHN KONMEKTOPCKN CKITONKK
3a "npoussoau” u “octaTouu” 3a ypaHUyMCK1 MeTar BO Te4Ha
wnu uspcra hopma.

NOJACHYBAME

KoMMNoHeHTUTE 332 OBUE CKNONKMW Ce HarnpaBeHU ynm ce 3alTUTEHU CO
mMaTepujanu Kou ce OTIOpPHU Ha TOMAWHA ¥ KOpo3uja Ha napea unv
TEYHOCT 0Of YpaHUyMCKM MeTan (kKako rpadmToT O6M0XKeEH CO
UTEPUYMOKCHA, NN TaHTasn) U MOXe fAa BKIy4um UEBKU, BEHTUMMH,
npuknydouu, “>xnebosu", HanojyBauu, pasMeHyBady Ha TONNUHA Y
KOJIEKTOPCKU YMHUWA 33 MAarHeTCKW, eNieKTpoCTaTu4HU wunn Apyrv
cenapauncku MeToau.

5.7.4. CenataTtopcku MoAaynHU KykKuiita (AVLIS)

MocebHO au3ajHupaHv wnvM  NOArOTBEHU  LUWIMHAPUYHW - Unn
nNpaBoarofHu cafoBu 3a 3ajpXyBarbe Ha WU3BOPOT Ha napeara of
YPaHUYMCKUMOT  MeTasi, efeTPOHCKMOT  3payeH  nuwton, wu
KonekTopuTe 3a "npoussoaute” u "ocrtatoyure”.
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MOJACHYBAE

OBue KyKuwTa uMaaT pasHOBUOHOCT HA BesHM MecTta 3a
eNeKTPMYHO ¥ BOAEHO HanojyBarse, Npo30py 3a Nacepcku 3pauy,
KOHEKLMM 32 BAKYyMCKW MyMNU U UHCTPYMEHTaNHa [ujarHoCcTMka u
MOHWTOPUHT. Tvie MMaaT MOXHOCTY 32 OTBOParbe M 3aTBopathbe 3a Ja
ce [03BO/IM 0OHOBYBAHE HA UHTEPHUTE KOMMNOHEHTU.

5.7.5. CynepcoHUYHU eKcnaH3vuBHuU npckanku (MLIS)
(MocebHO pgusajHupadn wnvM NOAroTBEHW CYNEepPCOHUYHU eKCNaH3UBHU

NpcKanku 3a nagewe Ha mewasuuun of UFg U racot-Hocuten ao 150
K 1 nomarsky v Kou ce KOpuauBHO 0TnopHu Ha UFs.

5.7.6. YpaHuymcKku neHtadpnyopuaHu NpoayKTHU KONMEKTOPU
(MLIS)
MocebHO  au3ajHupaHn  vwnu  NOArOTBEHU YPaHUYMCKM

neHtadnyopuaHi  UBPCTONPOAYKTHU KonekTopu (UF,) Kou ce
cocTojaT of (hUnTepcku, UMNAKTHA UK LUUKNOHCKU KONEKTOPH, Unu
nak o kKombuHauuvi Of UCTUTE, U KOV CE KOPO3UBHO OTNPOHW Ha
okonuHa Ha UF,/ UF,.

5.7.7. UF/komnpecopu 3a racor-Hocuten (MLIS)

MocebHO an3ajHupaHu Unu NOATOTBEHW KOMMPECopH 3a MelllaBuHn Ha
UF/rac-Hocuten, Au3ajHupaHy 3a AONropoYHO paboTere BO OKONMHA
Ha UF,. KOMMoOHeHTWUTE Ha OBKE KOMMNPECOpU KO AoaraaT BO KOHTaKT
CO NPOLECHUOT rac ce HanpaBeHu UM ce 3alTUTEHU CO MaTepujanu
KOW Ce OTNOopHU Ha Kopo3auja co UF,.

5.7.8. 3arBopauu Ha poTtupadkara ocka (MLIS)

MocebHO ausajHupann unu NOAroTBEHU 3aTBOpPAYM Ha poTupadkara
0CKa, CO KOHeKUuu 3a 3aTBOPad0T 3a HanojyBarbeTo 1 3a 3aTBOpPadqoT
Ha WMCTEKOT, 3a 3arsBoparbe Ha TPynoT KOj FO MOoBp3yBa
KOMIMPECOPHUOT POTOP CO MOrOHCKMOT MOTOPp 3a fa ce obesbeau
CUrypeH 3arsopay NpoTUB UCTEKOT Ha MPOLECHUOT rac unu nak snes
Ha BO34yX WK NakK Ha 3aTBOPEH rac BO BHATpelwHaTa KoMopa Ha
KOMMPECOPOT KOj € HAanonHeT co MewasuHa o UF¢rac-HocuTern.

5.7.9. Cucremu 3a cpnyoposarbe (MLIS)

MocebHo An3ajHupany unm NOArOTBEHU CUCTEMU 3a (bnyopoBarke Ha
UFs (uspcTo) Bo UFg (rac).
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MOJACHYBAHE

Oswue cuctemu ce an3ajHnpann ga spuiar oriyopupatrse Ha cobpaHuoT
UFs npas 80 UFs 3a nocnegosaresiHO cobuparse BO KOHTejHepuTe 3a
NpoAYKTUTE UM NakK 3a TpaHcdiep Kako Hanojysame A0 eAUHULMTE
MLIS 3a pononHuteenHo 36oraTyBawe. Bo egeH npucran,
peakumjata Ha ddnyopupareTo MOXe Aa Ouge nocrTurHara BoO
paMKuTe Ha CUCTEMOT 3a cenapauuja Ha u3oToNuTe 3a Aa pearvpa v
fla ce 06HOBY AVPEKTHO OF "NpoayKTHUTE" KonekTopu. Bo egeH apyr
npuctan. UFs npaBoT moxe fAa 6ufe npeceneH/TpaHcgepupaH of
"NpoayKTHUTE" KONEeKTopu BO COOABETeH ¢aj 3a peakuuja (Ha np.,
peaKkTop CO Te4HO KOPUTO, 3aBpTeH peakTop uiv Kyna 3a ropeme) 3a
cdnyouparbe.' U Bo geata npuoga, onpemata 3a cknaguparbe U
npeHoc Ha hnyopoT (WnNM nak Ha Apyru COOABETHU areHcu 3a
onyopupatbe) v 3a cobuparse v npeHecysare Ha UFg ce KopucTar.

5.7.10. MacosHu cnekTpomeTapcku/joHcku nssopu Ha UFg (MLIS)
Moce6Ho An3ajHMpaHy unm NOArOTBEHU MeTasiHu Ui YeTBOPOCTPaHM
MaCOBHU CMEeKTPOMETPU CNOCOOHM 3a 3emarse "fIMHUCKU" MOCTpWU Ha
Hanojysarbe, "nponssof" unu "ocraroyute”, of UFs racOBHU CTPYU U
CO MMarbe Ha CUTE CeLHUN KapakTepUcTUKU:
1. Pesonyuuja no egununia maca noroneHa og 320;

2. JOHCKM V3BOPU KOHCTPYUpaHW 0f, Wiy HaMosSIHEeTU CO HUXPOM W
CO MOHEN WU Nak 06510XKeH CO HUKEJT;

3. Uasopu Ha joHusauuja npu 6ombapuampareTo Ha eNeKTPOHNUTE;
4. KOrieKTOpCKMU CUCTEM NOJECEH 3a M30TONCKa aHanumaa.

5.7.11. Cuctemu 3a HanojyBare/ CUCTEMMU 32 NOBJIEKYyBare Ha
NPOAYKTOT ¥ Ha octarouuTte (MLIS)

MNocebHo AW3ajHMpaHn WM NOArOTBEHW MPOLUECHU CHUCTeMU WiTn
onpema 3a NocTpojky 3a 36oraTyBarbHe HanNpasBeHn Un 3alTUTEHN
CO MaTepujanu Kou ce OTNOPHU Ha Kopo3suja co UFg, Kon BKNydyBaar:

(a) AsToKNaBM 3a Harnojyeare, Ne4Kkn, N CUCTEMN KOPUCTEHM 3a
npeHoc Ha UFg Ao npouecoT Ha 3boratysarse.
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(6) Becybrnumepn (Wrv nagHn 3amKu) KopucTeHu 3a Bagerse Ha UFg
o npouecoT Ha 36oraTyBarbe 3a CREAHVMOT MPEHOC 10
3aTonnyBam-eTo;

(8) Cranuuyn 3a conugudpukakuyuja vnu TonNere KOPUCTeHu 3a
Baziere Ha UFg of npoLecoT Ha 3boratyBare Nnpeky KoMmrpecupar-e
Y KoHBepTUparbe Ha UFg B0 NMKBKAHa Unm conuaHa ¢opma;

(r) "MpopykTHN" nnu "0CTaTOMHK" CTaHULKU KOPUCTEHU 3a NPEHOC Ha
UF¢ BO KOHTEjHEpHU.

5.7.12. CenepatuoHu cucremu Ha UF¢/rac-Hocuren (MLIS)

lMocebHo AusajHMpaHn WA NOAFOTBEHW NpPOLECHW CcuTeMu 3a
cenapauuja Ha UFg og racot-Hocuten. FacoT-Hocuten Moxe ga buae
HUTpOreH, apcoH unu gpyr rac.

NOJACHYBAHE
Osue cucTemMun MOXe Aa BKIyqart onpeMa Kako:

(a) KpuvoreHcku TOMMMHCKM pasMeHyBadu W KpuocenapaTopm
crocobHu 3a TemnepaTypu og -120 °C unm nomanky, unm

(6) KpuoreHcku pasnagHv eavHuum crnocobHu 3a Temnepartypu of -
120 °C unm nomanky, unm

(8) UFs nafnu 3amku criocobHu 3a TemnepaTypu og -20 °C wnm
noMarnky.

5.7.13. Nacepcku cuctemu (AVLIS, MLIS U CRISLA)

Nacepn wunu nacepcku cuctemn MOCeO6HO AU3ajHUPaHKW UK
noAroTBeHun 3a cenapauuja Ha ypaHuyMcKTe U30Tonu.

NOJACHYBAHE

JlacepcknoTt cuctem 3a AVLIS npouecoT O0Bn4HO ce cocTou of 2
nacepa: nacep Ha napea og 6akap v odapbaH nacep. JlacepckuoT
cuctem 3a MLIS o6u4HOo ce cocton of CO,, UM Nak eKCcuMmMepcku
nacep n onTU4Ka Kesnuja co nMoBeKe OTBOPW U CO ornegana Kou ce
BpTaT Ha gBata Kpaja. flacepu unu nacepcku cuctemu u 3a obara
npouyecu 6apaaT crTabunusaTop Ha cnekTpanHata dpekseHuuja 3a
paboTa HU3 NPOAOIKEHV NEPUOaAM Ha Bpeme.
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5.8. MocebHO Au3ajHupaHU UNK NOArOTBEHU CUCTEMU, ONnpemMa u
KOMIOHEHTH 3a ynorpeba Bo nocTpojkute 3a 36oratyBarbe
npexky cenapatuja Ha nnasma

NOJACHYBAME

Bo npouecoTt Ha cenapauujata Ha nnasmara, nnasma Ha ypaHuyMcKu
jOHN NOMMHYBA HWU3 eneTKpPUYHO fofe nogeceHo Ha U-235 joHcka
pe3oHaHTHa (ppekseHunja Taka pga Tue npedepeHyujanyo
ancopbupaat eHepruja v ro sroneMysaaTr NPEYHUKOT Ha opbuTh BO
dopma Ha Baguyer. JoHV KOU Mmaar nareka Co ronem npeyvHvk ce
cthaTeHn ga npogyuvpaat npogykT 36orateH sBo U-235. lnasmara,
KOja ce npasu Npeky joHu3npaka ypaHuymcka napea, e 3agp>kaHa Bo
BaKyyMCKa KOMOpa CO BUCOKOHANOHCKO MarHeTHO nosne npogyumpaHo
NpeKy MarHeT-cynepnposogHuUK. fasBHUTE TEXHOMOWKU CUCTEeMU Ha
NpouecoT BKAy4YyBaaT CUCTEM Ha freHepupare Ha ypaHuymcKa
nfiasma, cenapaTtopcku MOAYI CO MarHeT-CyneprnpoBOAHUK U CUCTEMU
3a OTCTpaHyBarbe Ha MmeTan 3a cobupareTo Ha “"npoussBofoT” w
"octaTouyuTe".

5.8.1. Mukpo6paHOBHU HanNnoOHCKM N3BOPY U aHTEHU

[MocebHo pAu3ajHnpadn unu NOAroTBEHUW MUKPOOPAHOBWU HANOHCKW
M3BOPU M aHTeHW 3a npogyuuparbe u 3abp3yBarbe Ha joHu COo
crieflHMBe KapakTepucTuku: pekseHumja noronema of 30 GHz u
cpefieH HaNoHCKM ayTnyT noronem of 50 kW 3a npogykuuja Ha joHuN.

5.8.2. Kanemu 3a ekcyurayuja Ha joHu

MocebHO fu3ajHMpaHu MM NOLAroTBEHW pajuoTanacHu Kasemu 3a
ekcuutauynja Ha joHu 3a ppekseHuyun noronemun on 100 kHz kou
MOXaT Aa nocranysaat co rnoseke og 40 kW cpefeH HanoH.

5.8.3. Cucremu 3a reHepuparbe Ha ypaHUymcka nnasma

MocebHo Au3ajHUpaHu unu NOArOTBEHU CUCTEMW 3a reHepuparbe Ha
ypaHuymcka nnasma, Ko MoXXe fja cogp>XaT BUCOKOHArNOHCKa Tpaka
WM TOMOBU CO €TeKTPOHCKU 3patn 3a CKeHuparbe co AobueH Hanow
Ha yenTta of noronem og 2,5 kW/cm.

5.8.4 MeTtanHu cucTtemu 3a nocranysakbe CO TeYEeH ypaHuym

lMocebHO An3ajHupaHu Unu NoAroTBEHW TEYHU MeTasrtHu cUcTemu 3a
nocTanyBare CO JIMBEH YpPaHMyM U CO YPaHWUYMCKU Flerypu, Kou ce
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COCTOjaT Off OrHOOTMOPHM CajoBM W pasnajgHa ofpeMa 3a
OrHOOTNOPHUTE CafIOBH.

NOJACHYBAHE

OrHooTnopHuTe CcaZjoBU W ApyruTe [AerioBU Ha OBOj CUCTEM KOU
joafaat BO AONWP CO SIMBEHUOT YyPaHUyM WS YPaHUyCMKUTE nerypu
Ce HanpaBeHW WUN Ce 3alUTUTEHN CO MaTepujann Kou ce OTropHU Ha
copBeTHata Koposnja w TonnmHa. CoopseTHuTe marepujanm
BKNy4YyBaaTt: TaHTan, rpahut obnoxeH cCO UTpUyMokcUa, rpacut
06NOXXeH CO ApYrM OKCMAM Ha PETKUTE 3emju unv melwasuHa of
ucrtuse.

5.8.5. Konekropcku ckronku 3a "npoussoau’ v "octaroyu" Ha
YPaHUYMCKHUOT meTan

MocebHO Au3ajHMpaHn Unu NOArOTBEHU KONEKTOPCKW CKIOMNKU 3a
“npoussoau” 1 “octaToun” 3a ypaHuyMCKu meTtan BoO uspcta dopma.
OBu1e KOMEKTOPCKN CKIOMKU Ce HanpaBeHW WM ce 3aluTUTEHW CO
mMaTtepuvjanu Kou ce OTNOPHW HA TOMJSIMHA U Kopoauja Ha napea of
YPaHUYMCKU MeTasn Kako rpamToT 065I0XKEH CO UTEPUYMOKCUA UMK
TaHTan.

5.8.6 CenaTatopCcKy MOJYTHM KyKuUwTa

lMocebHo AusajHupaHy Wn MOArOTBEHU UNMMHAPWYHM CafoBu 3a
ynotpeba BO NOCTpOjkMTe 3a 36oratyBarbe Npeky cenapauyvja Ha
nnasMa 3a 3afpXxyBare Ha M3BOPOT Ha fuiasMara Ha ypaHuymorT,
paguoTanaceH MoroHCKy KaneMm U KonektopuTe 3a “npoussogure” u
"ocTatoyure".

NOJACHYBAHE

OBue Kkykuwita uMmaat pasHOBUAHOCT Ha BfE3HW MecTa 3a
€N1eKTPUYHO HanojyBare, KOHeKuuuM 3a AUAY3MOHW nNymnv U
UHCTPYMEHTa iHa AujarHocTuka u MOHUTOPUHI. Tue uMaaTt MOXHOCTH
3a oTBOparbe W 3aTBoparbe 3a fa Cce [03B0NM O06HOByBake Ha
MHTEPHUTE KOMMOHEHTU W Ce KOHCTPyupaHu Of COoOofABeTeH
HEeMarHeTCKu Matepujan Kako WTO € HeploCyBa4vKu Yesuk.
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5.9. MocebHO an3ajHMpaHX MU NOArOTBEHU CUCTEMU, ornpema u
KOMMNOHEHTM 3a ynotpeba Bo enleKTpoMarHeTH NnocTpojKu
3a 3boratyBatbe

NOJACHYBAKE

BO enekTpomMarHeTCK1oT Tpouec, YpPaHuyMCKUTE MeTanHn joHu
npoayuupaHu cO joHu3aumja Ha martepujarl 3a HanojyBarbe CO COfl
(Tnn4yHo UCl,) ce 3abpsyBaaT v MMHyBaaT HU3 MarHeTHO Morfe WTo
uma epeKT Ha npasere jOHU Ha pasHU M30TONW Aa crefar pasHu
narveku. [laBHUTE KOMMOHEHTU HA efeH efleKTPOMarHeTCKu
M30TOMNCKK CeENapaTop BKy4yBaaT: MarHeTCKO rnone 3a AgveBepsuja Ha
joHCkuTe 3pauw/cenapayuja Ha u30TOMMTE, jOHCKM W3BOP CO CBOj
cucTem Ha 3abpsayBarbe, ¥ cuctem 3a cobuparbe 3a cenapupaHu joHu.
MomowHM cucTeMn 3a NpoLecoT BKiyHyBaaT MarHeTCKu CUCTeM 3a
AOBOJ Ha HAMoH, CUCTEM 3a ZI0BOJ, Ha HanoH CO rofiema BoNTaxa Ha
U3BOPOT HA jOHUTE, BYYMCKUOT CUCTEM, U €TKCTEH3UBHUTE XEMUCKWU
cucTeMu 3a nocrtanysarbe 3a obHoBaTa Ha MPoOAyKTOT ¥ 3a
YUCTEeHE/PEYNKNNPabe Ha KOMMNOHEHTHUTE,

5.9.1. EnekTpomarHeTHu K30TONCKU cenaparTopu

EnekTpomarHeTHu U30TOMNCKKU cenapaTopu nocebHo An3ajHupany unu
NOArOTBEHN 3a cernapauyja Ha ypaHWyMCKU W30TOMW, M onpemMa u
KOMIMOHEHTW Ha UCTOBO, KOe BKIly4vyBa:

(a) YiaBopu Ha joHK

MNocebHO an3ajHMupaHn Ny NOAroTBEHU €AVHEYHN NN NOBEKEeKpaTHW
YPaHUYMCKU JjOHCKM M3BOPU KOM Ce COCTOojaT Of M3BOp Ha napea,
jOHM3aTOp, M axuenepaTop Ha 3pauy, KOHCTpyuUpaHu of COOABeTHU
MaTepujany Kako rpadmT, HeprocyBadyku 4enuk wiu 6akap, w
cnocobHu ga obesbenart UenocHa cTpyja Ha joHCKu 3pauu og 50 mA
wnu noronema.

(6) KonekTopu Ha joHu

KOoneKkTopcKu YmHUM KoM Ce COCTojaT Of ABa unu rnoseke npouenu n
enosu nocebHO AM3ajHUpaHn WKW NOAroTBEeHW 3a cobuparbe Ha
jOHCKM 3pauy Ha 360raTeHVOT W OCUPOMAWIEHWOT YypaHuym w
KOHCTpyupaHun 04 COOABETHM Mmarepujann Kako rpadut umm
HeprocyBavyKun Yermk.

(8) BakyyMCKuM KyKuiuta
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MocebHO Au3ajHMpaHM MMM MOArOTBEHW BAKYyMCKMU KykKuwTa 3a
YPAHWUYMCKU  erleKpoMarHeTHu cenapaTopu, KOHCTpyupaHu of
COOABETHU HEeMmarHeTHw martepujanu Kako HepfocyBadku Yenuk u
AvsajHupanu 3a paboTta Ha npucutoum of 0,1 Pa unu noHMUCKo.

MOJACHYBAME

KykuwTtaTta ce nocebHO AusajHupanHn fa rv 3agpxxaTt joHCKUTe
M3BOPU, KOJSIEKTOPCKUTE YWHUM U HaypuTe NnafeHu Ha Bo4a v umaar
MOXHOCT 32 KOHeKuurM Ha audysHuTe nymnu KU OTBOpawe U
3aTBaparbe 3a OTCTpaHyBaHe U peuHcTaanumja Ha OBUE KOMIMOHEHTN.

(r) Mapuuiba Ha marHTeTeH nos

FMocebHo AusajHypaxn Ny NOArOTBEHU Napyukba Ha MarHTeTeH non
KOM MMaaT npeyHWK o4 2 m KOpUCTEHW 3a OfpXyBare Ha
KOHCT@HTHO MAarHeTHO nofe BO pPaMKUTE Ha €eNeKTPOMarHeTCKu
M30TOMNCKN cenaparTop U 3a TpaHgep Ha MarHeTHOTO nosie nomery
cocenHu cenapaTopu.

5.9.2. [loBoau Ha CTpyja CO BUCOK HAMoOH

[MocebHO Au3ajHuMpaHu Unn NOAroTBEHU [OBOAM Ha CTpyja CO BUCOK
HaMOH 3a jOHCKUTe u3BOpK, KOU M UMaaT CUTe CrefHu
KapakTepuCcTuKn: CrnocoOHU 3a KOHTUHyUpaHo paboTtetbe, usnesHa
Bontaxa opg 20.000 V vnu noBeke, usnesHa ctpyja og 1 A vnu
noBeke, U BONTaXKHa perynauwja nogobpa on 0,01 3a BpeMeHCKU
nepuop oA 8 4aca.

5.9.3. BoBoau Ha marHeTHa crpyja

MocebHo gusajHupany unu NOArOTBEHM BUCOKOHAMOHCKU A0OBOAWU HA
eHOCMEpHA MarHeTHa eneKkTpuyHa CTpyja Kou ru umaar cute criefjHu
KapakTepucTuku: Cnoco6HM 3a KOHTUHYMpaHO npoayuuparbe Ha
usnesHa ctpyja og 500 A nnu noseke, npu sonTaxa og 100 V unu
noseke, u CTpyjHa unu BonTakHa perynauyvja nopobpa of 0,01 3a
BPEMEHCKM repuo og 8 vaca.
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6. - Lentpann 3a npogykuuja Ha Tewka BoAa, AeyTepuym #u
coejMHEeHMWja Ha AeyTepuyM U onpema rnocebHoO au3ajHUpaHu unu
noAroTBeHU 3a UCToBO '

NMOJACHYBAHE

Tewkata Bofa MOXe Aa ce npogyuupa npeky pasHu npotecu. Cenak,
ABara rnpoueca Kou Ce MnoKaxkasie KomepuujanHo ucnnatniumsen ce
NpoYecoT Ha pasmeHa mefy BoAata u XUAPOreHCKUoT cyndug (GS
NpoLecoT) ¥ NPOoLECOT Ha pasMeHa Mely aMOHWjaKOT U XMAPOTEHOT.

GS npouyecoT ce 6asupa Ha pasMeHaTa Ha XuAaporeH u aeyTepuymoT
nomery Bofia M XMAPOreHCKU Cyrndma BO PaMKWUTE Ha cepuja Ha Kymu
Kou paboTaT CO ropHYOT Aies1 najeH u JONHUOT aen Xexok. Bogara
Te4ye Hafony BO KynuTe fogeKka racoT Ha XuaporeHuot cyridug
uupkynupa of, AHOTO KOH rope Bo kynute. Cepuja nepdopuvpaxu
nperpagy ce KOPUCTAT 32 MOTKHYBare Ha MewareTo Mefy racoT v
Bogarta. [leytepuymMoT ce cenu BO BoAATa Ha HUCKU TeMnepaTypu v
BO XWAOPOreHCKMOT Cynug Ha BUCOKU Temnepartypu. Facot vnm
Bofara, oborareHu CO [feyTtepuym, ce oT(dpnaat BO Kynute Ha
npsarta (pasa npu CrojyBameTo HA XEWKUTe W NagHuTe Aenosu u
npouecoT ce NOBTOpYBa BO Kynute Ha cnefHute hasu. Mpoayktor
Ha nocnegHaTta ¢asa, soaa oborateHa Ao 30% BO aeytepuyMm, ce
ucnpaka Ao eguHuLa 3a fiectunayuja 3a fa ce gobuve tewka Boga Ha
HUBO Ha peakTopoT, T.€. 99,75% feyTepuymokcus.

MpouecoT Ha pasmeHa Mefy aMOHWjaKoT U XMAPOreHOT MOXe fAa ro
n3sneye AeyTepuyMoT Of racot Ha CMHTe3aTa CO Te4eH aMOHujak BO
NPCUCYCTBO Ha Katanusartop. acoT Ha cuHTesara Ce BTypHyBa BO
KySMTe 3a pa3MeHa U BO KOHBepTep Ha amoHujak. BraTtpe Bo kynwTe,
racoT ce ABWXKW Of, [oNne Harope fofieka Te4HUOT amoHujaKk ce
OBWXK of rope Hagony. [leytepuyMoT ce ocroboaysa of XuaporeHoT
BO racoT Ha CuMHTe3aTa W ce KOHUeHTpupa BO amoHujakoT. [lotoa
aMOHUJaKOT Ce ABWMXW KOH pasbuBa4voT Ha aMOHWjaKOT Ha OHOTO Ha
KynaTa, 4OAeKa racoT Ce ABUXN KOH KOHBEPTEPOT HA aMOHUjaKOT KOj
e rope. HaramowHo 36oratysarme ce BpWM BO criefiuute dhasu u
Tewkara Boj4a Ha HUBO Ha peakTop ce npogyuupa npexky dguHanHara
pectunaumwja. HanojyBareto Ha racoT Ha CuHTe3aTta MoXe ja ce
0obes3bean CO nNOCTpoOjKa Ha amOHWjak Koja nak, of CBoja CTpaHa,
MOXE fla Ce u3rpagyu Bo NoBp3yBare CO MOCTPOjKa 3a pasmeHa Ha
aMOHMjaKOT 1 XULPOreHOT COo Tewkara soga. [lpouceoT Ha pa3meHa
Ha aMOHUjak 1 XuAPOreH UCTO Taka MOXKe Aa KOpUcTu 1 obuyHa soja
KaKO M3BOp 3a HariojyBare CO AeyTepuym.
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MHory of rnaBHMTE npegmeTy Ha ornpemara 3a MoCTpOojkuTe 3a
npoaykumja Ha Tewka BofAa Kov kopuctaT GS npouecu urm npotecu
Ha pas3MeHa Ha amOHWjaK U XMAPOFeH Ce 3aefHUYKU 3a HEeKONKWUy
CerMEeHTU Ha XeMUckuTe M HadteHute uxngyctpuu. Osa nocebHO
BaXV 3a ManmTe UeHTpanu Kou ro kopuctat GS npouecot. Cenak,
HEeKONKY 04 npeameTute ce pocranHu "rotoBu 3a ynortpeba'.
Mpouecute Ha GS ¥ Ha aMOHMjaKOT-XMAPOreHOT 6apaar rnocranysarbe
CO rOfieMy KOSIMHYMHY Ha 3anannusu, KOPO3UBHM U TOKCUYHK dhnyuan
Ha BUCOKU npuTtucouy. CooaBeTHO, BO (hOPMUPAH-ETO Ha OU3EJHOT ©
'Ha onepaTtuBHWTE CTaHAapAu 3a MOCTPOjKU U 3a onpema Kou ce
KOpUCTaT CO OBME Npouecyu, BUCOKO BHUMaAHWE 3a Cesfiekuujata Ha
maTepujaniuTe u cneuyuukayunTe e noTpebHo 3a aa ce obesbenn
nepuop Ha pgonra ynortpeba co daktopu Ha sBucoka 6e36eHOCT u
curypHocT. M3bopoT Ha ckanara e rnaBHO eAHa dyHKumja nomery
eKkoHomujaTa u noTpebara. Taka, noBekeTo of npegmeTuTe 6u bune
noArosTBEeHU cnopen 6aparara Ha KNUEHTOT.

Ha kpajoT, Tpeba fia ce 3abenexu geka n Bo npoiuecute Ha GS U Ha
pasMeHaTa Ha amMOHWjakOoT KU XWAPOreHoT, nNpeagMeTn Ha ornpemara
KoM NOeAuHEHHO He ce NOcebHO AN3ajHUpaHu Uy Nak NogroTeeHu 3a
npoAyKuunja Ha Tewka BoAa, MOXEe fja ce CKNnonaT BO CUCTEMU KOU Ce
nocebHO Au3ajHUMpaHu UM NOArcTBEHW 3a NpoAykKuuja Ha Telka
BoAa. Karanu3aTOpCKUOT NPOAYKUMOHEH CUCTEM KOPUCTEH BO
CUCTEMOT Ha pa3mMeHa Ha aMOHMWjaKoT U XMAPOreHOT U CUCTEMUTE 3a
JecTunauuja Ha Bogata KOpUCTeHU 3a onHanHaTa KOHUeHTpauumja Ha
TelwKaTa BOAa Ha HUBO Ha peaxkTop U BO fBaTta npouecu, ce npumepu
Ha TakBUTE CUCTEMMU.

MNpegmeTy Ha onpema Kou ce nocebHO AU3ajHUpaHn unu NOArOTBEHN
3a NPoAyKLMja Ha TewKa BOAA a KOW T KOPUCTAT U/M NpoLecoT Ha
pasmMeHa Ha BoAaTa ¥ XMAPOreHCKWOT cyndug unv nak npouecoT Ha
pasMmeHa nomefy aMoHWjaKoT ¥ XUAPOreHOT, BKNy4yBaaT CNnefHOBO:

6.1. Kynu 3a pasmeHa nomefiy Bogiara u XufiporeHCK1oT
cyndun

Kynu 3a pasmeHa npoussefeHv o (vH KapOOHCKW Yenuk (kKako
ASTM A516) co npeyHuk of 6 m (20 ctonun) o 9 m (30 cTonu), Kou ce
cnocobHu ga paborar Ha NPUTUCOLM MOrofiemMyu UM efHaksu Ha 2
MPa (300 psi) 1 cO fo3BOMEHa Koposuja o4 6 MM unn noronema,
nocebHO AU3ajHNPaHN UM NOArOTBEHU 3a NPOoAYKLUHMja Ha Tellka Boga
KOPUTEjKM O MpouecoT Ha pas3MeHa Ha BogaTta U XUAPOreHCKUoOT

cyngmg.
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6.2. KomnpecusHM BEHTUNATOPU UNn Komnpecopu

LleHTpudbyranHu BeHTUNATOPU UK KOMNpecopu of epHa chasa, co
HUCKO 4Yeno (T.e. 0,2 MPa unu 30 psi) 3a LUMpKyrauvja Ha racor
xvgporeH-cyntug (1.e. rac co noseke on 70% H,S), MocebHo
AusajHupaHu unM NoAroTBEHW 3a npoAdyKuuja Ha Telwka Boga
KOpUTEjK1 ro MpoLecoT Ha pasmeHa Ha BodaTta M XUAPOreHCKUOT
cyngug. OBre BeHTUNATOPU UM KOMNPECOPU UMaaT LesioceH ayTnyT
norniem unu egHakos Ha 56 m3/sec (120.000 SCFM) gogeka paéortar
Ha npuTucoun noronemu wunu enHaksu Ha 1,8 MPa (260 psi)
BCYMYKyBarbe 1 umaar rsiomoum 3a BnaxkHo H,S oncayxxysBame.

6.3. Kynu 3a pa3meHa mefy amOHujaK U XMAPOreH

Kynu 3a paameHa mefy aMoHujak U XuaporeH rnoBUCcOKU Unu eaHaKeu
Ha 35 m (114.3 cTonu) BO BUCcUHa CO npevHuk oa 1,5 m (4,9 ctonu) o
2,5 m (8.2 cTtonu) Kou ce cnocobHu ga paboTar Ha NpUCTUCOUM
noronemn o 15 MPa (2225 psi) [lMocebHO AusajHupanHu wvnu
noAroTBEHN 3a NpoAyKUMja Ha Telwlka BOA4a KOPUTEjKN o MPoLecoT Ha
pasmeHa mely amoHujak u xugporeH. OBue Kynu UCTO Taka uMaar u
HajManky efeH 6aHOaXKeH OCKOBEH OTBOP O WCT MPEYHUK Kako U
UANUMHAPUYHMOT 6N NPeKy Kou BHaTpewHara onpeMa Moxe ga ouge
BMETHATa UK U3BajeHa.

6.4. BHaTpeliHa onpema BO Kynute u pasHUTe nymMnu

BHatpewHa onpeMa BO Kynute M ¢asHute nymnu nocebHo
An3ajHMpaHa unm nogroTeeHa 3a Kynu 3a npogykuuja Ha Telka soga
KOPUCTEjKM IO MpouecoT Ha pa3MeHa Mefy amoHujak v XWAPOTeH.
BHaTpewHa onpema BO KynuTe coapXXu 0co6eHo ausajHupaHiu asHu
KOHT@KTOpX KOU MPOMOBUPAAT WHTUMEH KOHTakT nomefy racort v
Bogata. dasHuTe Nymnu coap>xaT 0CO6EHO AU3ajHUpaHn noTonsmen
NyMnu 3a uMpKynauuja Ha Te4HUOT aMOHWjak BO pamKute Ha drasarta
Ha KOHTaKTOT BHATPe BO (pasHUTE Kynu.

6.5. Pa3buBauu Ha amoHujakK

Pa3bvBaum Ha amoHujak co paboTHM npuTUCOUM MOFOSIeMU WK
efHakBu Ha 3 MPa (450 psi) nocebHO An3ajHUpaHU UK NOAroTBEHM
3a npoAyKuuja Ha TewKa Bofa KOPUCTE|jKU TO NpOoLecoT Ha pasMeHa
Mefy aMOHMjaK U XMApOreH.
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6.6. UndpaypseHn aHanusaropu Ha ancopnymjara

UndpaupseHn aHanu3aTopun Ha ancopnuujata cnocobHu 3a "oH-najH"
aHanusa Ha OfHOCOT Mefy XWOPOreHOT U  [AeyTepuyMoT, Kora
KOHLUEHTpauMmMTe Ha OeyTepuyMoT Ce eAHakBM Wnv Noronemu of
90%.

6.7. Karanu3aTopcKu KOMOpPU Ha coropyBatse

KaTtann3aTopcKu KOMOPWU Ha CoropyBambe 3a KOHBep3uja Ha 3b6oraTer
AeYyTEepUyMCK rac BO Telka BoAa MNOCEOHO Au3ajHupaHu wunu
NOArOTBEHU 3a NPoAyKuUja Ha Telka BoAa KOPWUCTEjKU ro npouecoT
Ha pasMeHa mely aMoHu1jaK U XnaporeH.

7. LieHTpanu 3a KoHBep3uja Ha ypaHUuyMm v onpema ocobeHo
AM3ajHupaHu Uy NoArosBTeHU 3a oBa

NOJACHYBAE

LleHTpanu v cuctemu 3a KoHBep3uja Ha ypaHuym MOXXe ga Bpuar
efiHa unu ase TpaHchopmauum of efiHa ypaHnymcka Xemmcka Bpcra
BO [pyra, BKJly4yBajKM W. KOHBEp3vja Ha KOHLEHTpaTtu Ha
ypaHuymcka pyaa so UO;, KoHBepauja Ha UO; Bo UQO,, KoHBEp3uja Ha
UO, 8o UF4 unn UFg, koHBep3nja Ha UF4 Bo UFg, KoHBep3uja Ha UFg
B0 UF4, KoHBepsuja Ha UF4 BO ypaHuyMCKM MeTan, u KOHBep3uja Ha
ypanuymcku doniyopnau so UO,. MHory og rnaBHuTe npegmeTv of
onpemara 3a NoCTPOjKK 38 KOHBEp3uja Ha ypaHuyM ce 3aeHUYKY Ha
HEeKOJSIKY CermMeHTh Ha Xemuckara npouecHa wHaycTtpuja. Ha np.,
BUAOBUTE Ha onpeMmara KopucteHa BO OBUe npouecu Moxe Aaa
BKJTy4M: NEYKU, pOTaLMOHM NEeYKK 3a Cyllerbe, peakTopu Bo ¢opma
Ha dnywauaupaHo KoOpuTo, peakTopu BO opMma Ha Kyna 3a
coropyBarbe, nNukBuaHu ueHTpudyrv, ctonbosn 3a pectunauyuwja u
cTonboBK 3a €CKTpaKumja Ha TeHHOCT co TevHocT. Cenak, manky o
npegmMeTuTe ce AocTanHu "cnpemHn 3a ynotpeba”; noBeKeTo 04 HUB
6u 6une nogroTeyBaHu cnopepg 6aparbata u crneynukayuuTe Ha
KnueHTuTe. Bo Hekou uHCTaHum, enabopauyumn Ha cneuvjaneHd aus3ajH u
KOHCTpYKUMja ce noTpebHn 3a p[a ce pewar KOpPO3VBHUTE
KapakKTepuCTUKN Ha Hekou npouecupann xemukanuu (HF, Fp, CIF;, n
ypanuymckute dnyopuam). Ha kpajot, Tpeba aa ce 3abenexu aeka,
BO CUTe MpoLEecH Ha KOHBeps3ujata Ha ypaHuymoT, npeaMmeTtn of
onpemaTta KOU MOeAMHEYHO He ce noecebHO Au3ajHupaHn wunu
noAroTBeHM 3a KOHBEp3Wja Ha ypaHuyM, MOXe fa ce cknonar BO
CUCTEMM KOU Ce NOocebHO An3ajHupaHy unv noaroTseHu 3a ynotpeba
BO KOHBEp3uja Ha ypaHuyMm.
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7.1. MocebHO AM3ajHMpaHu UK NOAroTBEeHNU CUCTEMU 32
KOHBep3uja Ha KOHLEHTpaTh Ha pyaa Ha ypaHuym 8o UO;

NOJACHYBARE

KoHBepauja Ha KOHLEHTpaTH Ha pyAa Ha ypauvuym Bo UO; MOXe fa ce
BpWHX MPBO CO pacTeBoparbe Ha pyfaTa BO a30THa KUCEeSNMHa U Co
eKCTpaKLMja Ha OYUCTEH YPaHWi HUTPAT KOPUCTEjKU COMBEHT KakKo
TpnbyTUnot cocdar. NoHaTamy, ypaHus HUTPATOT Ce KOHBepTpa BO
UOs wunuM CO KOHUeHTpauuja ¥ geHuTpauuja uWnu  nak co
HeyTpanusauuja Co raceH aMmoHwjak 3a Aa ce [obue aMOHUYMCKU
AuypaHat CcO nocnefoBaTenHo  (unTpupare, Ccylliere U
KanuyuHucare.

7.2 Moce6HO AWU3ajHUpPaHK UK NOAFOTBEHU CUCTEMU 3a
KoHBep3uja Ha UO; Bo UF

NMOJACHYBAHE

KoHBepauja Ha UO; Bo UFg MOXe fla Ce M3BpILUM AUPEKTHO npeky
Aofasatbe Ha dnyop. Mpouecot 6apa U3BOp Ha aNyop rac uim xnop
Tprchiyopua.

7.3. flocebHO au3ajHMpaHu unu NogroTBEHU CUCTEMM 3a
'KoHBep3uja Ha UO; Bo UO,

MOJACHYBAHE

KoHsepsuja Ha UO; Bo UO, MOXe fa ce u3Bpuiu AUPEKTHO Npeky
peaykuuja Ha UO; co pasbueH aMoHujak rac uim XvaporeH.

74. MNoce6HO Au3ajHUPaHK UNU NOANOTBEHU CUCTEMM 3a
KoHBep3uja Ha UO; Bo UF,

NMOJACHYBARE

KoHsepanja Ha UO, Bo UF; MOXe fa ce u3spluv npeky peakuuja Ha
UO, co racoT xugporeH dnypoug (HF) Ha 300 - 500 °C.
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7.5. NMoce6HO AuU3ajHupaHn Mnu NOLroTBEHU CUCTEMHN 32
KoHBep3uja Ha UF, Bo UF;

MOJACHYBAHE

KoHsepaunja Ha UF; B0 UFg Ce BplWM NpeKky ersorepMuydka peakuuja
co cdnyop Bo peaktop BO dhopma Ha kyna. UFs ce KOHAHe3upa of
XKEeWKUTe  UCTeKyBaykU racosu CO  NpPEeMuHyBaHeTO  Ha
ncTeKyBaykara CTpyja npeky nagHa pewetka onageHa go -10 °C.
TpouecoT 6apa n3sop Ha hnypopeH rac.

7.6. MocebHoO AuU3ajHMpaHu UNK NOAroTBeHU CUCTEMMU 3a
KOHBep3uja Ha UF, 8o U metan

NMOJACHYBAHE

KoHBepsuja Ha UFs; Bo U MeTan ce Bpwm npeky pegykuuja co
MarHesuym (ronemu naptuu) wnuv  Kanuyuym (Manu  naptuu).
Peakuujata ce npasn Ha TemnepaTypu Haf TouykaTa Ha Torere Ha
ypanunymoT (1130 °C).

7.7. MocebHoO gu3ajHMpaHu AU NOAroTBEHU CUCTEMM 3a
KoHsep3uja Ha UF, Bo UO,

NOJACHYBAHE

Koxsepauja Ha UFs Bo UO, MOXe Aa Ce u3BpLuM Npeky efeH of oBvie
3 npoueca. Bo npsuoT, UFs ce pegyuupa v e xugponuaupad 8o UQO;,
KOPUCTEjKU XnpaporeH u napea. Bo sropuot, UFs ce xugponusupa co
conyuyvja BO BOJA, aMoOHYjaK Cce fofasa 3a Aa Ce HavanoXu
aMOHWMYMCKUWOT AguypaHart, n guypaHaTtoT nak ce pegyuvpa so UO; co
xugporeH Ha 820 °C. Bo TpetnoT npouec, raciute UFs, CO,, ¥ NH; ce
KOMOuHMpaaT BO BOAA, TaNOXEejKn 0 aMOHUYMCKMOT YypaHun
kapboHaT. AMOHUYMCKUOT ypaHun kapboHaT ce KoMbuHvpa co napea
1 xngporeH Ha 500 - 600 °C 3a aa ce gobue UO,.

KoHBepaujata o UFs Bo UO, 4eCcTO ce BplM BO npsBata ¢asa BO
NOrOHOT 3a n3paboTKa Ha ropvBo.

7.8. MocebHO AM3ajHMpaHyn Unn NOAroTBEeHU CUCTEMMU 3a
KoHBep3uvja Ha UFs Bo UF,

MOJACHYBAHE

KoHsepauja Ha UF¢ Bo UF, ce Bpwu npeky peayKunja co XnugporeH.

Unen 3
OBOj 3aKOH BIETYBa BO CHJIa OCMHOT JI€H OJl JEHOT Ha o0jaByBameTo Bo “CirykOeH BECHHK Ha
Peny6nuka Makenonuja“.
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