3AKOH

O NOTBPHUBAKY OOOATHOI NMPOTOKOIJA
U3MEBHY PENYBJIMKE CPBUJE U MEHYHAPOOHE
ArEHUMNJE 3A ATOMCKY EHEPITUJY Y3
CMNOPA3YM USMEBHY COLUNJANTUCTUYKE
®OEANEPATUBHE PENMYBJIUKE JYTOCJIIABUJE U
MEHYHAPOOHE ArEHUNJE 3A ATOMCKY
EHEPTAJY O NPUMEHU TAPAHTUJA Y BE3U CA
YroBoPOM O HELLUMPEHY HYKINIEAPHOTI
OPYXJA

YnaH 1.

Motephyje ce [OomatHu npoTtokon wu3mehy Penybnuke Cpbuje un
MehyHapoaHe areHupje 3a atoMcky eHeprunjy y3 Cnopasym mnamehy Coumjanuctmyke
degepatnBHe Penybnuke Jyrocnaeuje n MehyHapogHe areHumje 3a aTOMCKY
eHeprvjy o NpuMeHW rapaHTvja y Be3n Ca YroBOPOM O Heluupery HyKreapHor
opyXja, caunmweH y beorpagy, 3. jyna 2009. roguHe, y OpurnHany Ha €Hrneckom
jesuky.

YnaH 2.

Texkct [JopatHor npoTtokona wuamehy Penybnuke Cpbuje n MehyHapogHe
areHuuvje 3a atoMcky eHeprujy y3 Cnopasym mnamehy Couunjanuctmuke degepaTtnBHe
Penybnuke Jyrocnaewje n MehyHapoaHe areHumje 3a aTOMCKY €Heprmjy o npumMeHmu
rapaHTvja y Be3u ca YrOBOPOM O HeluMpeny HyKreapHOr opyxja, y opurMHany Ha
€HIMEeCKOM je3UKy M Yy NPeBOAY Ha CPrCKU je3unk, rnacu:



PROTOCOL BETWEEN THE REPUBLIC OF SERBIA AND THE INTERNATIONAL
ATOMIC ENERGY AGENCY ADDITIONAL TO THE AGREEMENT BETWEEN THE
SOCIALIST FEDERAL REPUBLIC OF YUGOSLAVIA AND THE INTERNATIONAL
ATOMIC ENERGY AGENCY FOR THE APPLICATION OF SAFEGUARDS IN
CONNECTION WITH THE TREATY ON THE NON-PROLIFERATION OF
NUCLEAR WEAPONS

WHEREAS the Republic of Serbia (hereinafter referred to as "Serbia") and the
International Atomic Energy Agency (hereinafter referred to as the "Agency" ) are
parties to an Agreement for the Application of Safeguards in Connection with the
Treaty on the Non-Proliferation of Nuclear Weapons (hereinafter referred to as the
"Safeguards Agreement"), which entered into force on 28 December 1973;

AWARE OF the desire of the international community to further enhance nuclear
I 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 i
safeguards the need to: avoid hampering the economic and technological
development of Serbia 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 Serbia and the Agency have agreed as follows:



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. Serbia shall provide the Agency with a declaration containin

(i) 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, Serbia.

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

(iii) 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.

(iv) A description of the scale of operations for each location engaged in the
activities specified in Annex | to this Protocol.

(v) 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 Serbia as a whole. Serbia 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.

(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 Serbia 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
guantities of more than one metric ton, the aggregate for Serbia 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;

(b) The quantities, the chemical composition and the destination of each
export out of Serbia, of such material for specifically non-nuclear purposes in
guantities exceeding:

(1) Ten metric tons of uranium, or for successive exports of uranium from
Serbia 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 Serbia 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 Serbia of such material for specifically non-
nuclear purposes in quantities exceeding:

(1) Ten metric tons of uranium, or for successive imports of uranium into
Serbia 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 Serbia each of less than twenty metric 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 Article 37 of the Safeguards
Agreement;

(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 Article 36(b) of the Safeguards Agreement but not yet
in a non-nuclear end-use form, in quantities exceeding those set out in Article
37 of the Safeguards Agreement. 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 uraniinn-233 on
which safeguards have been terminated pursuant to Article 11 of the Safeguards
Agreement. 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 non-nuclear
material listed in Annex II:

(a) For each export out of Serbia 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 Serbia, as importing
State, of information provided to the Agency by another State concerning the
export of such equipment and material to Serbia.

(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
Serbia.

b. Serbia 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 Serbia but
which are not funded, specifically authorized or controlled by, or carried out on
behalf of, Serbia. 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.

(i) 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, Serbia 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. Serbia 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. Serbia 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,
Serbia shall so indicate.

c. Serbia 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. Serbia 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 gquarter.

e. Serbia 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.

f. Serbia and the Agency shall agree on the timing and frequency of the provision of
the information identified in Article 2.a.(ii).

g. Serbia 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:

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

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

(i) 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;

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



b. (i) Except as provided in paragraph (ii) below, the Agency shall give Serbia
advance notice of access of at least 24 hours;

(i) 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 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 Serbia 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 Serbia has been provided with such an opportunity.

e. Unless otherwise agreed to by Serbia, access shall only take place during regular
working hours.

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

Article 5
Serbia shall provide the Agency with access to
a. (i) Anyplace on a site;
(i) Any location identified by Serbia under Article 2.a. (v)-(viii);

(i) Any decommissioned facility or decommission where nuclear material was
customarily used.

b. Any location identified by Seria 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 Serbia is unable to provide such access, Serbia shall make every
reasonable effort to satisfy Agency requirements, without delay, through other
means.

c. Any 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 Serbia is unable to provide such access, Serbia shall make every
reasonable effort to satisfy Agency requirements, without delay, at adjacent locations
or through other means.

Article 6
When implementing Article 5, 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 Serbia.

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



guantities, 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 Serbia.

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 Serbia.

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 1ocation of
visual observation, radiation detection and measurement devices, and, as agreed by
Serbia and the Agency, other objective measures.

Article 7

a. Upon request by Serbia, the Agency and Serbia 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
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. Serbia 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, Serbia
may have recourse to managed access consistent with the provisions of paragraph
a. above.

Article 8

Nothing in this Protocol shall preclude Serbia 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 a request.

Article 9

Serbia shall provide the Agency with access to locations specified by the Agency
to carry out wide-area environmental sampling, provided that if Serbia 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 Serbia.

Article 10
The Agency shall inform Serbia of:

a. The activities carried out under this Protocol, including those in respect of any
guestions or inconsistencies the Agency had brought to the attention of Serbia, 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 Serbia, 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.

DESIGNATION OF AGENCY INSPECTORS
Article 11

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

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

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

VISAS
Article 12

Serbia 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 Serbia 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 dtuation of the inspector's designation to Serbia.

SUBSIDIARY ARRANGEMENTS
Article 13

a. Where Serbia or the Agency indicates that it is necessary to specify in Subsidiary
Arrangements how measures laid down in this Protocol are to be applied, Serbia and
the Agency shall agree on such Subsidiary Arrangements within ninety 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. Serbia shall permit and protect free communications by the Agency for official
piuposes between Agency inspectors in Serbia 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 Serbia, the right to make use of internationally
established systems of direct communications, including satellite systems and other
forms of telecommunication, not in use in Serbia. At the request of Serbia 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 proprietary or commercially
sensitive information or design information which Serbia 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, inluding 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:

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

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

(iii) 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 |, and the list of equipment and material
specified in Annex Il, 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 Serbia written notification that Serbia's statutory and/or constitutional
requirements for entry into force have been met.

b. Serbia may, at any date before this Protocol enters into force, declare that it will
apply this Protocol provisionally.

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
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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 Serbia in the relevant design information for a
facility, including a closed-down facility, and in the relevant information on a location
outside facilities 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 use of 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 Serbia under Article 2.a.(iv) above.

c. 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.

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

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

f. Location-specific environmental sam lin means the collection of environmental
samples (e.qg., 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.

g. 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.

h. 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
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effect under this Protocol only upon acceptance by Serbia.
i. 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

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

j. 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.

DONE in Belgrade, on the third day of July 2009, in duplicate, in the English
language.

For the REPUBLIC OF For the INTERNATIONAL
SERBIA ATOMIC ENERGY AGENCY:

Bozidar Deli¢ Mohamed El Baradei
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ANNEX |

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

(i) 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 Il.

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

(i) The manufacture of diffusion barriers.

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

(iii) The manufacture or assembly of laser-based systems.

Laser-based s stems means systems incorporating those items as described in
entry 5.7 of Annex II.

(iv) The manufacture or assembly of electromagnetic isotope separators.

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

(v) The manufacture or assembly of columns or extraction equipment.

Columns or extraction equipment means those items as described in entries
5.6.1,5.6.2,5.6.3, 5.6.5,5.6.6, 5.6.7 and 5.6.8 of Annex II.

(vi) 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 Il

(vii) 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 IlI.

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

Heavy water or deuteriiun means deuterium, heavy water (deuterium oxide) 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 g/cm3.

(xi) 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.
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(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 II.

(xv) The construction of hot 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 Il

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

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 internal 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
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.

1.3. 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.
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1.5

1.6.

1.7.

2.2.

3.
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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
guantities 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
nucle 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.

Non-nuclear materials for reactors
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.

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/cm3 for use in a nuclear reactor as
defined in paragraph 1.1. above in quantities exceeding 3 x 10*4 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.

Plants for the reprocessing of irradiated fuel elements, and equipment

especiall designed or prepared therefor

ITRODUCTORY NOTE

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

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

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

These processes, including the complete systems for plutonium conversion
and plutonium metal production, may be identified by the measures taken to
avoid criticality (e.g. by geometry), radiation exposure (e.g. by shielding), and
toxicity hazards (e.g. by containment).

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
dissolvers and the organic solution which separates the uranium, plutonium,
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and fission products. Solvent extraction equipment is normally designed to
meet strict operating parameters, such as long operating lifetimes with no
maintenance requirements or adaptability to easy replacement, simplicity of
operation and control, and flexibility for variations in process conditions.

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 fiuther processing of all three
streams, as follows:

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

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

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

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

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

(@) 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.
Plants for the separation of isotopes of uranium and equipment, other

than analytical instruments, especially designed or prepared therefor

5.1.

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

Gas centrifuges and assemblies and components especially designed or

prepared for use in gas centrifuges

5.1.1.

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 tube arrangement for feeding and extracting
the UF6 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
(&) Complete rotor assemblies:

Thin-walled cylinders, or a number of interconnected thin-walled cylinders,
manufactured from one or more of the high strength to density ratio materials
described in the EXPLANATORY NOTE to this Section. If interconnected, the
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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.

(c) Rings or Bellows:

Components especially designed or prepared to give localized support to the
rotor tube or to join together a number of rotor tubes. The bellows is a short
cylinder of wall thickness 3 mm (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 UF6 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.

(e) 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 UF6 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 1079
N/m2 (300,000 psi) or more;

(b) Aluminium alloys capable of an ultimate tensile strength of 0.46 x 1079
N/m2 (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/m2 divided by the specific weight in N/m3; 'Specific Ultimate
Tensile Strength' is the ultimate tensile strength in N/m divided by the
specific weight in N/m3).

Static components
(a) Magnetic suspension bearings:
Especially designed or prepared bearing assemblies consisting of an annular
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magnet suspended within a housing containing a damping medium. The
housing will be manufactured from a UF6-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/m3 (10 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. (e) at the other. The shaft may however have a
hydrodynamic bearing attached. The cup is pellet-shaped with a hemispherical
indentation in one surface. These components are often supplied separately to
the damper.

(c) 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.

(e) 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 or
protected by materials resistant to corrosion by UF6.

(f) Scoops:

Especially designed or prepared tubes of up to 12 mm (0.5 in) internal
diameter for the extraction of UFg 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 UF6.
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Especially designed or prepared auxiliary systems, equipment and

components for gas centrifuge enrichment plants

5.2.1.

5.2.2.

5.2.3.

INTRODUCTORY NOTE

The auxiliary systems, equipment and components for a gas centrifuge
enrichment plant are the systems of plant needed to feed UF6 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’ UF6 from the centrifuges, together with the equipment
required to drive the centrifuges or to control the plant.

Normally UF6 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’ UF6 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 UF6 to the centrifuge
cascades at up to 100 kPa (15 psi) and at arate of 1 kg/h or more;

Desublimers (or cold traps) used to remove UF6 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 UF6 into containers.

This plant, equipment and pipework is wholly made of or lined with UF6-
resistant materials (see EXPLANATORY NOTE to this section) and is
fabricated to very high vacuum and cleanliness standards.

Machine header piping systems

Especially designed or prepared piping systems and header systems for
handling UF6 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 UF6-resistant materials (see EXPLANATORY NOTE to this section)
and is fabricated to very high vacuum and cleanliness standards.

UF6 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 UF6 gas
streams and having all of the following characteristics:

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

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

Electron bombardment ionization sources;
Having a collector system suitable for isotopic analysis.
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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 UF6 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 UF6 include stainless steel, aluminium,
aluminium alloys, nickel or alloys containing 60% or more nickel.

Especially designed or prepared assemblies and components for use in

gaseous diffusion enrichment

5.3.1.

5.3.2.

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 (UF6), all equipment,
pipeline and instrumentation surfaces (that come in contact with the gas) must
be made of materials that remain stable in contact with UF6. A gaseous
diffusion facility requires a number of these assemblies, so that quantities can
provide an important indication of end use.

Gaseous diffusion barriers

(@) 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 UF6, 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 UF6-resistant fully
fluorinated hydrocarbon polymers having a purity of 99.9 per cent or
more, a particle size less than 10microns, and a high degree of particle
size uniformity, which are especially prepared for the manufacture of
gaseous diffusion barriers.

Diffuser housings

Especially designed or prepared hermetically sealed 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
UF6-resistant materials and designed for horizontal or vertical installation.
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Compressors and gas blowers

Especially designed or prepared axial, centrifugal, or positive displacement
compressors, or gas blowers with a suction volume capacity of 1 m3 /min or
more of UF6, and with a discharge pressure of up to several hundred kPa (100
psi), designed for long-term operation in the UF6 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 UF6.

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 UF6. Such seals are normally designed for a buffer gas in-leakage
rate of less than 1000 cm3 /min (60 in3 /min).

Heat exchangers for cooling UF6

Especially designed or prepared heat exchangers made of or lined with UF6-
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).

Especially designed or prepared auxiliary systems, equipment and

components for use in gaseous diffusion enrichment

54.1.

INTRODUCTORY NOTE

The auxiliary systems, equipment and components for gaseous diffusion
enrichment plants are the systems of plant needed to feed UF6 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' UF6 from the diffusion cascades. Because of the
high inertial properties of diffusion cascades, any interruption in their
operation, and especially their shut-down, leads to serious consequences.
Therefore, a strict and constant maintenance of vacuum in all technological
systems, automatic protection from accidents, and precise automated
regulation of the gas flow is of importance in a gaseous diffusion plant. All this
leads to a need to equip the plant with a large number of special measuring,
regulating and controlling systems.

Normally UF6 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' UF6 gaseous streams flowing from exit
points are passed by way of cascade header pipework to either cold traps or to
compression stations where the UF6 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.

Feed systems/product and tails withdrawal systems

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

Feed autoclaves (or systems), used for passing UF6 to the gaseous diffusion
cascades;

Desublimers (or cold traps) used to remove UF6 from diffusion cascades;

Liguefaction stations where UF6 gas from the cascade is compressed and
cooled to form liquid UF6;

'Product’ or 'tails' stations used for transferring UF6 into containers.
Header piping systems

Especially designed or prepared piping systems and header systems for
handling UF6 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

(@) Especially designed or prepared large vacuum manifolds, vacuum
headers and vacuum pumps having a suction capacity of 5 m3 /min (175
ft3 /min) or more.

(b) Vacuum pumps especially designed for service in UF6-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 UF6-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.

UF6 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 UF6 gas
streams and having all of the following characteristics:

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

2. lon sources constructed of or lined with nichrome or monel or nickel
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 UF6 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, UF6-
resistant materials. For the purposes of the sections relating to gaseous
diffusion items the materials resistant to corrosion by UF6 include stainless
steel, aluminium, aluminium alloys, aluminium oxide, nickel or alloys
containing 60% or more nickel and UF6-resistant fully fluorinated hydrocarbon
polymers.
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Especially designed or prepared systems, equipment and components

for use in aerodynamic enrichment plants

5.5.1.

5.5.2.

5.5.3.

INTRODUCTORY NOTE

In aerodynamic enrichment processes, a mixture of gaseous UF6 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 UF6, all equipment, pipeline and instrumentation
surfaces (that come in contact with the gas) must be made of materials that
remain stable in contact with UF6.

EXPLANATORY NOTE

The items listed in this section either come into direct contact with the UF6
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
UF6-resistant materials. For the purposes of the section relating to
aerodynamic enrichment items, the materials resistant to corrosion by UF6
include copper, stainless steel, aluminium, aluminium alloys, nickel or alloys
containing 60 % or more nickel and UF6-resistant fully fluorinated hydrocarbon
polymers.

Separation nozzles

Especially designed or prepared separation nozzles and assemblies thereof.
The separation nozzles consist of slit-shaped, curved channels having a radius
of curvature less than 1 mm (typically 0.1 to 0.05 mm), resistant to corrosion
by UF6 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 UF6, 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 UF6 and with a suction volume capacity of 2 m3 /min or more of
UF6/carrier gas (hydrogen or helium) mixture.

EXPLANATORY NOTE

These compressors and gas blowers typically have a pressure ratio between
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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
UF6/carrier gas mixture.

Heat exchangers for gas cooling

Especially designed or prepared heat exchangers made of or protected by
materials resistant to corrosion by UF6.

Separation element housings

Especially designed or prepared separation element housings, made of or
protected by materials resistant to corrosion by UF6, 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 UF6,
including:

(a) Feed autoclaves, ovens, or systems used for passing UF6 to the
enrichment process;

(b) Desublimers (or cold traps) used to remove UF6 from the enrichment
process for subsequent transfer upon heating;

(c) Solidification or liquefaction stations used to remove UF6 from the
enrichment process by compressing and converting UF6 to a liquid or
solid form;

(d) 'Product’ or 'tails' stations used for transferring UF6 into containers.
Header piping systems

Especially designed or prepared header piping systems, made of or protected
by materials resistant to corrosion by UF6, for handling UF6 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 m3 /min or more, consisting of vacuum manifolds, vacuum
headers and vacuum pumps, and designed for service in UF6-bearing
atmospheres,

(b) Vacuum pumps especially designed or prepared for service in UF6-
bearing atmospheres and made of or protected by materials resistant to
corrosion by UF6. These pumps may use fluorocarbon seals and special
working fluids.
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5.5.10. Special shut-off and control valves

Especially designed or prepared manual or automated shut-off and control
bellows valves made of or protected by materials resistant to corrosion by
UF6 with a diameter of 40 to 1500 mm for installation in main and auxiliary
systems of aerodynamic enrichment plants.

5.5.11. UF6 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 UF6 gas
streams and having all of the following characteristics:

1. Unit resolution for mass greater than 320;

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

Electron bombardment ionization sources;

Collector system suitable for isotopic analysis.

5.5.12. UF6/carrier gas separation systems

5.6.

Especially designed or prepared process systems for separating UF6 from
carrier gas (hydrogen or helium).

EXPLANATORY NOTE

These systems are designed to reduce the UF6 content in the carrier gas to 1
ppm 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

(c) Separation nozzle or vortex tube units for the separation of UF6 from
carrie gas, or

(d) UF6 cold traps capable of temperatures of -20 C or less.
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 ions. Plastic, plastic-lined (including use of fluorocarbon
polymers) and/or glass-lined columns and piping are therefore used.
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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 regenerated within the
isotopic separation columns themselves. The presence of hot concentrated
hydrochloric acid solutions in the process requires that the equipment be made
of or protected by special corrosion-resistant materials.

Liquid-liquid exchange columns (Chemical exchange)

Countercurrent liquid-liquid exchange columns having mechanical power input
(i.e., 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).

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).

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 U4+ 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 U4-
from the organic stream into an aqueous solution, evaporation and/or other
equipment to accomplish solution pH adjustment and control, and pumps or
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other transfer devices for feeding to the electrochemical reduction cells. A
major design concern is to avoid contamination of the aqueous stream with
certain metal ions. Consequently, for those parts in contact with the process
stream, the system is constructed of equipment made of or protected by
suitable materials (such as glass, fluorocarbon polymers, polyphenyl sulfate,
polyether sulfone, and resin-impregnated graphite).

Feed preparation systems (Chemical exchange)

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

EXPLANATORY NOTE

These systems consist of dissolution, solvent extraction and/or ion exchange
equipment for purification and electrolytic cells for reducing the uranium U6+ or
U4+ to U3+. 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 U3+ include
glass, fluorocarbon polymers, polyphenyl sulfate or polyether sulfone plastic-
lined and resin-impregnated graphite.

Uranium oxidation systems (Chemical exchange)

Especially designed or prepared systems for oxidation of U3+ to U4+ 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 U4+
into the stripped organic stream returning &om the product end of the
cascade,

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

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

Fast-reacting ion-exchange resins or adsorbents especially designed or
prepared for uranium enrichment using the ion exchange process, including
porous macroreticular resins, 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 C.

lon exchange columns (lon exchange)

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



5.6.8.

5.7.

30

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).

lon exchange reflux systems (lon 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
(Ti3+) as a reducing cation in which case the reduction system would
regenerate Ti3+ by reducing Ti4+.

The process may use, for example, trivalent iron (Fe3+) as an oxidant in which
case the oxidation system would regenerate Fe3+ by oxidizing Fe2+.

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 uranium
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.

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 UF6 or a mixture of UF6
and other gases. All surfaces that come into contact with the uranium or UF6
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 UF6 include copper, stainless steel, aluminium, aluminium alloys,
nickel or alloys containing 60% or more nickel and UF6-resistant fully
fluorinated hydrocarbon polymers.
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Uranium vaporization systems (AVLIS)

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

Liguid 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 liquid or solid form.

EXPLANATORY NOTE

Components for these assemblies are made of or protected by materials
resistant to the heat and corrosion of uranium metal 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.

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.

Supersonic expansion nozzles (MLIS)

Especially designed or prepared supersonic expansion nozzles for cooling
mixtures of UF6 and carrier gas to 150 K or less and which are corrosion
resistant to UF6.

Uranium pentafluoride product collectors (MLIS)

Especially designed or prepared uranium pentafluoride (UF5) solid product
collector consisting of filter, impact, or cyclone-type collectors, or combinations
thereof, and which are corrosion resistant to the UF5/UF6 environment.

UF6/carrier gas compressors (MLIS)

Especially designed or prepared compressors for UF6/carrier gas mixtures,
designed for long term operation in a UF6 environment. The components of
these compressors that come into contact with process gas are made of or
protected by materials resistant to corrosion by UF6.
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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 UF6/carrier gas mixture.

Fluorination systems (MLIS)

Especially designed or prepared systems for fluorinating UFq (solid) to UF6
(gas).
EXPLANATORY NOTE

These systems are designed to fluorinate the collected UF5 powder to UF6 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 UF5 powder may
be removed/transferred &om the 'product’ collectors into a suitable reaction
vessel (e.g., fluidized-bed reactor, screw reactor or flame tower) for
fluorination. In both approaches, equipment for storage and transfer of fluorine
(or other suitable fluorinating agents) and for collection and transfer of UF6 are
used.

5.7.10. UF6 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 UF6 gas
streams and having all of the following characteristics:

1. Unit resolution for mass greater than 320;

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

Electron bombardment ionization sources;

Collector system suitable for isotopic analysis.

5.7.11. Feed systems/product and tails withdrawal systems (MLIS)

Especially designed or prepared process systems or equipment for enrichment
plants made of or protected by materials resistant to corrosion by UF6,
including:

(a) Feed autoclaves, ovens, or systems used for passing UF6 to the
enrichment process;

(b) Desublimers (or cold traps) used to remove UF6 from the enrichment
process for subsequent transfer upon heating;

(c) Solidification or liquefaction stations used to remove UF6 from the
enrichmen process by compressing and converting UF6 to a liquid or solid
form;

(d) 'Product’ or 'tails' stations used for transferring UF6 into containers.

5.7.12. UF6/carrier gas separation systems (MLIS)

Especially designed or prepared process systems for separating UF6 from
carrier gas. The carrier gas may be nitrogen, argon, or other gas.

EXPLANATORY NOTE
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These systems may incorporate equipment such as:

(&) Cryogenic heat exchangers or cryoseparators capable of temperatures of
-120 C or less, or

(b) Cryogenic refrigeration units capable of temperatures of -120 C or less, or
(c) UF6 cold traps capable of temperatures of -20 C or less.

5.7.13. Laser systems (AVLIS, MLIS and CRISLA)

5.8.

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 CO2 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.

Especially designed or prepared systems, equipment and components

for use in plasma separation enrichment plants

5.8.1.

5.8.2.

5.8.3.

5.8.4.

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. lons 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'.

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.

lon 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.

Uranium plasma generation systems

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.

Liguid 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
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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

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

Separator module housing

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.

Especially designed or prepared systems, equipment and components

for use in electromagnetic enrichment plants

5.9.1.

INTRODUCTORY NOTE

In the electromagnetic process, uranium metal ions produced by ionization of a
salt feed material (typically UCI4) 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
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) 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.

(b) lon 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.
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(c) Vacuum housings

Especially designed or prepared vacuum housings for uranium
electromagnetic separators, constructed of suitable non-magnetic materials
such as stainless steel and designed for operation at pressures of 0.1 Pa or
lower.

EXPLANATORY NOTE

The housings are specially designed to contain the ion sources, collector
plates and water-cooled liners and have provision for diffusion pump
connections and opening and closure for removal and reinstallation of these
components.

(d) Magnet pole pieces

Especially designed or prepared magnet pole pieces having a diameter
greater than 2 m used to maintain a constant magnetic field within an
electromagnetic isotope separator and to transfer the magnetic field between
adjoining separators.

High voltage power supplies

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
junction of the hot and cold sections and the process is repeated in
subsequent stage towers. The product of the last stage, water enriched up to
30% in 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 liguid ammonia in the presence of a
catalyst. The synthesis gas is fed into exchange towers and to an ammonia
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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
&om the hydrogen in the synthesis gas and concentrated in the ammonia. The
ammonia then flows into an ammonia cracker at the bottom of the tower while
the gas flows into an ammonia converter at the top. Further enrichment takes
place in subsequent stages and reactor grade heavy water is produced
through final distillation. The synthesis gas feed can be provided by an
ammonia plant that, in turn, can be constructed in association with a heavy
water ammonia-hydrogen exchange plant. The ammonia-hydrogen exchange
process can also use ordinary water as a feed source of deuterium.

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

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

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

Water - Hydrogen Sulphide Exchange Towers

Exchange towers fabricated from fine carbon steel (such as ASTM A516) 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 (i.e., 0.2 MPa or 30 psi) centrifugal blowers or
compressors for hydrogen-sulphide gas circulation (i.e., gas containing more
than 70% H2S) especially designed or prepared for heavy water production
utilizing the water-hydrogen sulphide exchange process. These blowers or
compressors have a throughput capacity greater than or equal to 56 m3
/second (120,000 SCFM) while operating at pressures greater than or equal to
1.8 MPa (260 psi) suction and have seals designed for wet H2S service.

Ammonia-Hydrogen Exchange Towers

Ammonia-hydrogen exchange towers greater than or equal to 35 m (114.3 ft)
in height with diameters of 1.5 m (4.9 ft) to 2.5 m (8.2 ft) capable of operating
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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.

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.

Ammonia Crackers

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

Infrared Absorption Analyzers

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

Catalytic Burners

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

Plants for the conversion of uranium and equipment especially designed
pared 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 UO3, conversion of UO3 to UO2,
conversion of uranium oxides to UF4 or UF6, conversion of UF4 to UF6,
conversion of UF6 to UF4, conversion of UF4 to uranium metal, and
conversion of uranium fluorides to UO2. Many of the key equipment items for
uranium conversion plants are common to several segments of the chemical
process industry. For example, the types of equipment employed in these
processes may include: furnaces, rotary kilns, fluidized bed reactors, flame
tower reactors, liquid centrifuges, distillation columns and liquid-liquid
extraction columns. However, few of the items are available "off-the-shelf,
most would be prepared according to the requirements and specifications of
the customer. In some instances, special design and construction
considerations are required to address the corrosive properties of some of the
chemicals handled (HF, F2, CIF3, 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.

Especially designed or prepared systems for the conversion of uranium

ore concentrates to UO3

EXPLANATORY NOTE
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Conversion of uranium ore concentrates to UO3 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 UO3
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 UO3 to
UF6
EXPLANATORY NOTE

Conversion of UO3 to UF6 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 conversion of UO3 to
uo2
EXPLANATORY NOTE

Conversion of UO3 to UO2 can be performed through reduction of UO3 with
cracked ammonia gas or hydrogen.

7.4. Especially designed or prepared systems for the conversion of UOqQ to
UF4
EXPLANATORY NOTE

Conversion of UO2 to UF4 can be performed by reacting UO2 with hydrogen
fluoride gas (HF) at 300-500 C.

7.5. Especially designed or prepared systems for the conversion of UF4 to
UF6
EXPLANATORY NOTE
Conversion of UF4 to UF6 is performed by exothermic reaction with fluorine in
a tower reactor. UF6 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 is performed by reduction with magnesium
(large batches) or calcium (small batches). The reaction is carried out at
temperatures above the melting point of uranium (1130 C).

7.7. Especially designed or prepared systems for the conversion of UF6 to
uo2
EXPLANATORY NOTE
Conversion of UF6 to UO2 can be performed by one of three processes. In the
first, UF6 is reduced and hydrolyzed to UO2 using hydrogen and steam. In the
second, UF6 is hydrolyzed by solution in water, ammonia is added to
precipitate ammonium diuranate, and the diuranate is reduced to UO2 with
hydrogen at 820 C. In the third process, gaseous UF6, CO2, 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
uo2.

UF6 to UO2 conversion is often performed as the first stage of a fuel
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fabrication plant.
7.8. Especially designed or prepared systems for the conversion of UF6 to
UF4

EXPLANATORY NOTE

Conversion of UF6 to UF4 is performed by reduction with hydrogen.
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AOOATHU NMPOTOKOJ1 UISMERY PEMNYBJIMKE CPBUJE U MEHYHAPOOHE
ArEHUMJE 3A ATOMCKY EHEPTUJY Y3 CNNOPA3YM USMEBHY
COUMNJANTUCTUYKE ®ENEPATUBHE PEMYBJIUKE JYITOCJIABUJE U
MEHYHAPOOHE ArEHUMUJE 3A ATOMCKY EHEPITJY O NPUMEHU
FAPAHTUJAY BE3U CA YTOBOPOM O HELWWUPEHY HYKITEAPHOIT OPYXJA

C OB3MPOM HA TO [A cy Penybnuka Cpbuja (y parmsem Tekcty: ,Cpbuja”) n
MehyHapoaHa areHuumja 3a aTOMCKY eHeprujy (y Aarbem TekcTy: ,AreHumja”) ctpaHe y
Cnopasymy O npuMeHu rapaHTuja y Be3n ca YroBOpOM O HeLMpery HyKrneapHor
opyXja (y paroem Tekcty: ,Cnopasym o rapaHTujama”), Koju je CTynuo Ha cHary 28.
neuembpa 1973. roguHe;

CBECHM xerbe mehyHapogHe 3ajegHuue 3a farbuMm yHanpehewem Hewmpera
HyKneapHoOr opyxja, nosehawem AenoTBOPHOCTM M nobosbluakbemM eqUKCaHOCTU
cuctema rapaHTtuja AreHumje;

MOOCERAJYRU ga AreHuuja, npu cnpoBofewy rapaHTuja, Mopa y3etn y 063up
noTpeby Aga ce: nsberHe omeTare NpMBpPEHOr U TEXHOMOLWKOr pa3soja Cpbuje nnu
mehyHapogHe capagme y 06nact HykneapHuUX akTUBHOCTW Y MUPHOOOMNCKE CBPXE;
BOAW padvyHa O 34paBiby, CUTYPHOCTU, PU3MNYKO] 3alITUTM U ApyruMm oapenbama o
©6e36eHOCTM KOje Cy Ha CHa3u, kao M NpaBuMa MnojeauHaua; npegysmma cee mepe
NPeaOCTPOXHOCTM 3a 3aLUTUTY MOCMOBHUX, TEXHOMOLLUKUX U UHAYCTPUjCKUX TajHW, Kao
1 Opyrux NoBeprb1BMX MHoOpMaumja Koje casHa;

C OB3VPOM HA TO [OA y4ectanoCT M WHTEH3UTET aKTMBHOCTU OMUCaHWUX Yy
OBOM npoTokony Tpeba aa 6yay cBegeHe Ha MUHUMYM OOCreaHO Luurby nosehawa
0EenOoTBOPHOCTM M noborbliaka ehruKkacHOCTU rapaHTuja AreHumje;

HA OCHOBY INOPE HABELOEHOI Cp6buja n AreHumja cy ce porosBopune o
cnepehem:



41

OAHOC USMETRY NPOTOKOJIA N CITOPA3YMA O
FAPAHTUJAMA

YnaH 1.

Oppenbe Cnopasyma 0 rapaHTMjama NpUMMEHYjy Ce Ha OBaj NPOTOKON Y Mepu y
KOjoj cy peneBaHTHe M y cknagy ca ogpegbama oBor npotokona. Y cnyyajy
Hecnarawa uamehy ogpeabu Cnopasyma o rapaHTujama n ogpeabu oBor NnpoTokona,
npumersyjy ce oapeabe oBor NPOToKona.

OOCTABJbAKLE UHPOPMALIMJA
UnaH 2.
a. Cpbuja goctaBrba AreHumju geknapauujy Koja cagpxu:

() onwTtn onuc n uHpoOpMaumje O IoKauuju WUCTPaXMBAYKMX U Pa3BOjHUX
aKTMBHOCTU MOBE3aHMX Ca HYKNeapHUM FOPUBHUM LMKIYCOM, KOje He YKIbyuyjy
HyKneapHu maTepwujan, Koje ce cnpoBofe Ha buno koM MecTy, a ouHaHcKpa uXx,
nocebHo ogobpasa nnu koHTponuwe Cpbuja unu ce cnposoge y ume Cpbuije;

(i) nHcpopmaunje, koje yTtBpan AreHuumja, a Cpbuja opmobpu, Ha OCHOBY
oYyekMBaHMX noborbluaka AEenoTBOPHOCTUM WM eduKacHOCTU OonepaTUBHUX
aKTMBHOCTW Of 3Hayaja 3a rapaHTuvje y MnocTpojewnumMa M Ha fnokauujama ussaH
NnocTpojera, rae ce HykneapHu maTepujan 0bUYHO KOPUCTH;

(iii) onwTM onuc cBake 3rpage Ha CBaKOM foKanuTeTy, YKIbydyjyhn HeHy
ynoTpeby u, ako ce TO U3 onuca He BUAK, eH cagpxaj. Onuc mopa aa cagpxu
many rnokanuteTa;

(iv) onnc obuma onepaumja 3a cBaKy Nnokaunjy yKibydeHy y akTMBHOCTM HaBedeHe
y AHekcy | oBor npoTokona;

(V) nHcpopmaumje y KojuMa ce HaBOOM noKaumja, onepaTMBHU CTaTyCc M
NpoueHeHN roAuLUHbM KanauvTeT MNpou3BOAHKE Y pydHMUMMA ypaHujyma, Te
NocTpojerMa 3a KOHLEHTpOBawe pyde YypaHujyma W nocTpojewsuma  3a
KOHLUEHTpoBake pyge Topujyma u Tekyha roguwka npov3Bodwa Yy TakBuMM
pyaHMLMMa W NOCTpOjerMMa 3a KoHueHTpoBakwe pyge 3a Cpbujy y uenuHw.
Cpbuja pocrtaerba, Ha 3axTeB AreHuuvje, Tekyhy roguwkwy npous3Bowy 3a
nojeguHayvyHe pyaHuWKe unm nocTpojersa 3a KOHUEeHTpoBawe pyae. [Npyxare oBux
MHdopMaumja He 3axTeBa AeTarbaH obpadyH HykreapHor matepujana;

(vi) nHcbopmaLmje 0 N3BOPHOM MaTepujany Koju Huje gocTurao cacrtaB U unctohy
norogHy 3a NpPov3BOAHY rOpUBa UNM 3a N30TOMNCKO oborahvBame, 1 TO:

(a) konnumMHe, xeMmjckn cacrtaB, ynoTpedy Unm HameHy TakBor maTepwujana,
©e3 0b63npa ga nu je 3a HykneapHy WM HeHyKrneapHy ynotpeby, 3a cBaky
nokaunjy y Cpbuju Ha kojoj ce MaTepujan Hanasn y KonuuMHama Koje
npenase gecet METPUYKMX TOHa ypaHujyma, OOAHOCHO ABageceT MeTPUYKMX
TOHa Topujyma M 3a gpyre nokauuje ca Bule OO jeAHe METPUYKE TOHe,
YKYMHy KonuumHy 3a CpOujy Kao uenvHy ako Ta KOnuvyuHa npenasu gecet
METPUYKMX TOHA YypaHujyma unu ABafeceT MeTPUYKMX TOHa Topujyma.
Mpyxarwe TakBMx UH(OpMauuWja He 3axTeBa AeTarbaH obpayyH HykneapHor
MaTtepujana,

(6) KonuumMHe, xemujckm cactaB W oOAapeauwTe CBaKOr W3BO3a TaKBOr
maTepumjana n3 Cpbuje 3a nocebHe HeHykneapHe HaMeHe y KonmyMHama Koje
npenase:

(1) neceT MeTpUYKMX TOHaA ypaHuvjymMa unu, 3a Yys3acTornHe u3BO3e
ypaHujyma n3 Cpbuje y ucTy gpxaBy, CBaKy KONMUYMHY Mawy of AeceT
METPUYKMX TOHa, anu Koja npenasn YKynHo AeceT MEeTPUYKUX TOoHa
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rogunH-€;

(2) oBapgeceT MeTpUUKMX TOHA TopujymMa unu, 3a Yy3acTonHe W3BO3e
Topujyma n3 Cpbuje y ncTy apaBy, CBaKy KONMUYMHY Maky of ABageceT
METPUYKMX TOHA, anu Koja mpenasu YKyrnHoO OBajeceT MeTPUYKMX ToHa
rogvme.

(U) KONMYMHE, XeMWjCKM cacTaB, TPEHYTHY Nokauujy U ynotpeby unm HameHy
cBakor yBo3a y Cpbujy TakBor maTepujana nocebHo 3a HeHykneapHe HaMeHe
y KoNnMunmHama Koje npenase:

(1) oeceT MeTpUYKMX TOHA YypaHuvjyma wnu, 3a Yy3acTonHe YBO3e
ypaHujyma y Cpbujy, cBaky KONUYMHY Maky O AeCeT MEeTPUYKMX TOHA,
anu Koja npenasn yKyrnHo gecet MeTPUYKMX TOHA roauLLIHe;

(2) oBageceT METPUMYKMX TOHA TOpujyma WK, 3a y3acToMHE YBO3e
Topujyma y Cpbujy, cBaky KONMUYMHY Maky O ABageceT METPUYKUX TOHA,
anu Koja npenasn yKyrnHo aBageceT METPUYKMX TOHA FoAULLHE.

MNMoapasymeBa ce oa He NOCTOjU 3axTeB 3a AOCTaBIbawe MHopmaumja 0 TakBOM
mMaTepujany HaMeweHOM 3a HeHykrneapHy ynotpeby, oHAa kaga je Taj matepujan y
CBOM HeHykreapHoM 06nuKy 3a Kpajiy ynotpeby.

(vii)(a) nHdpopmaumje o KonMmuMHama, ynoTpebu u nokaumjama HykneapHor
mMartepujana Koju je usyseTt o4 rapaHTuja, y cknagy ca ynadom 37. Cnopasyma o
rapaHTujama;

(6) nHpopmaumje o konmumHama (Koje Mory OuTn y Bugy npoueHa) u
ynoTpebu Ha cBakoj NOKauuju HykrneapHoOr maTtepujana, Koju je usyseT of
rapaHTuja no 4ynady 36.(6) Cnopasyma o rapaHTvjama, anu Koju jowl Huje y
HeHykneapHoM o06nuKy 3a kpajiby ynotpeby, y KonudMHama sehum of
KonuumnHa ytepheHnx y unany 37. Cnopasyma o rapaHTujama. [JoctaBrbamwe
0BUX MHbOpMaUmja He 3axTeBa geTarbaH obpadyH HykneapHor matepujana.

(viii) vHdbopMaumje o nokauujy unu garsoj obpagun cpenHe NN BUCOKO aKTUBHOT
oTnaga, Koju cagpxu NiyTOHWjyM, BUCOKO oboraheHn ypaHujym unm ypaHujym-
233, 3a Koju cy npecrtane rapaHtTMje Ha ocHoBy unaHa 11. Cnopasyma o
rapaHTujama. ¥ cMucny oBOr CTaBa, ,darba obpaga” He obyxBaTa npenakupame
oTnaga WM HEroBo farbe KOHAUUMOHMPAaHE KOje He YKIbydyje cenapauujy
erieMeHaTa, pagu CKnaguwTerwa unu ognarama;

(ix) cnepehe wHdopmauvje o nocebHo yTBPHEHO] OMPEMU N HEHyKNeapHOM
mMaTepujany Koje cy HaBeageHe y AHekcy Il

(a) 3a ceakn n3Bo3 TakBe onpeme 1 matepujana n3 Cpobuje: Ha3MB, KONUUUHY,
nokauujy HameHe y 3emibu npujema u gatym unu, no noTpedu, oveknBaHu
AaTyM 13B03a;

(6) Ha nocebaH 3axTteB AreHumje, notepgy CpOuje, kao 3emrbe yBO3a, O
UHdopMaumjama Koje AreHuuju OocTaBu gpyra gpxasa y Be3n ca U3BO30OM
Takse onpeme n matepuvjana y Cpbujy.

(x) onwTe nnaHoBe 3a HapeAHW OeceToroAuHW Nepuos Koju ce OfHoce Ha
pa3BOj HyKreapHOr rOpMBHOI LMKIyca (YKibydyjyhu nnaHupaHe ucTpaxuBadke u
pasBoOjHe aKTMBHOCTW HyKMeapHOr TrOpWMBHOr UMKNyca) Kaga wux opobpu
ogrosapajyhu gpxasHu opraH Cpbuije.

6. Cpbuja he yunHuTM cBakM padymaH Hanop ga AreHumju npyxu cnegehe
UHdopmauuje:

(i) onwTM ormuc M uHGoOpmMauunje O noKauuju UCTPaKUBAYKMX W PasBOjHUX
aKTMBHOCTU Be3aHMX 3a HyKNeapHW rOpWMBHU UMKIYC, Koje He obyxBartajy
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HyKkneapHu maTtepujan u Koje ce nocebHo ogHoce Ha obGorahueamwe, npepagy
HyKneapHor ropuea wunu obpagy cpeghe WUnuM BUCOKO aKTMBHOP OTnaga Koju
cagpXu nNyToHWjyM, BUCOKO oboraheHn ypaHujym mnn ypanumjym-233, koje ce
cnpoBoge Ha 6uno kom mecty y Cpbuju anm koje He uHaHcmpa, noceBHo
opnobpaBa mnu koHTponuwe Cpbuja unm ce He cnposoge y ume Cpbuje. Y
cMUCny OBOr CcTaBa, ,00paga“ cpegwer unum BUCOKO aKTMBHOr OTnaga He
obyxBaTa npenaknBate 0TNaga Unv HEeroBo KOHANLMOHMPaHE Koje He YKIby4yje
cenapauujy enemeHaTa, pagu cKnaguwiTerwa unv ognarama;

(i) onNwTM OMMC aKTUMBHOCTU U WAEHTUTET (PU3NYKOr MMM MNpPaBHOr nuua Koje
CMpOBOAM TakBe aKTMBHOCTM Ha foKauujama U3BaH fokanuteTa Koje je yTepavna
AreHuuwja, a 3a koje AreHuuja cmaTpa ga 6m morne 6uTn (PyHKUMOHANHO
noBes3aHe ca akTMBHOCTUMA Ha TOM nokanuteTy. [Npyxarwe TakBux nHgpopmauuja
nognexe nocebHom 3axteBy AreHumje. OHe ce 6GnaroBpemMeHo AOCTaBIbajy
HaKOH KOHcyrnTauuja ca AreHumjom.

u. Ha saxteB AreHuuje, Cpbuja obesbehyje onwmpHuje onuce nnu pasjalitera
CBUX MHdOpMaLMja Koje je npyXunna Ha OCHOBY OBOT YnaHa, Y OHOj Mepu Y Kojoj je To
penesaHTHO 3a noTpebe rapaHTuja.

YnaH 3.

a. Cpbuja poctaBrba AreHumju nHdopmMaumje HasegeHe y unany 2.a.(i), (iii), (iv),
(v), (vi)@), (vii) n (x) n unany 2.6.(i) y poky og 180 gaHa o4 cTynawa Ha cHary oBor
npoTokona.

0. Cpbuja poctaBba AreHumju po 15, Maja cBake roguHe, axypupaHe
MHdopMaumje HaBegeHe Yy Tauku a. OBOr YriaHa 3a nepuog koju obyxsaTta NpeTxogHy
KaneHaapcky roauHy. AKO HeMa HUKaKBMX MpOMeHa Yy OOHOCY Ha MpPeTXOAHO
JocTtaBrbeHe nHgopmavumje, Cpbuja he To Ha3HaAUUTMK.

u. Cpbuja poctasmba AreHumjun go 15. maja cBake roguHe, nHgpopmauuje HaBegeHe
y unaHny 2.a.(vi)(6) n (1) 3a nepmog Koju obyxeaTa NPETXO4HY KaneHaapCcKy roguHy.

4. Cpbuja kBapTanHo pgoctaBrba AreHuuju uHdopmMaumje HaBeAEHe Y unaHy
2.a.(ix)(a). OBe wnHpopmaumje ce [ocTaBrbajy y POKY O wWes3deceT gaHa HaKoH
ncTeka cBakor ksapTana.

e. Cpbwuja gpoctaBrba AreHumju nHpopmaumje HaBegeHe y vnady 2.a.(viii) 180 gaHa
npe obaerbaka garbe obpage u go 15. maja cBake rogvHe WHopmauumje o
npoMeHama nokauuje 3a nepuog, Koju obyxeaTa NpeTxoaHy KaneHaapcKy roguHy.

¢. Cpbuja u AreHuwja ce pgoroBapajy O POKYy W Yy4vecTanoctu OOoCTaeibaha
MHdopMaumja HaBeaeHUx y vnay 2.a.(ii).

r. Cpbuja poctaBrba AreHuuju umHdopmaumje m3 unana 2.a.(ix)(6) y poky oa
wesgeceT gaHa o4 3axTteBa AreHuuje.

OONMYHCKN NPUCTYN
YnaH 4.

Y Be3u ca cnpoBoheweM [ONyHCKOr npucTyna no udnaHy 5. oBor npoTokona
npumemyje ce cnegehe:

a. AreHuuja Hehe MexaHW4YKu WNU CUCTEMATCKU TPaXuTuU NpoBepy WHgopmauuja
HaBegeHuX y YnaHy 2. mefytum, AreHumja he umaTtu npuctyn:

(i) ceakoj nokauuju HaBegeHoj y ynaHy 5.a.(i) unu (i) Ha cenekTMBHOj OCHOBM,
Kako O6u ce yBepuna [a Hema HenpujaBrbeHOr HykrneapHor maTepujana u
HenpujaBrbEHNX aKTUBHOCTW;

(i) cBakoj nokaumjun HaBefeHoj y YnaHy 5.6. unu u. kako 6u ce pelmnno nNuTamwe
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TAYHOCTM M KOMMNETHOCTM MHGOPMaLMja OOCTABIbLEHNX Y CKNaay ca YraHom 2.
UNu pelumna NPOTUBPEYHOCT TUX MHGOPMaLja;

(iii) cBakoj nokauuju HasedeHoj y unaHy 5.a.(ii) y mMepu koja je AreHumjm
HeonxodHa Aa noTepan, 3a notpebe rapaHTuja, aeknapauujy Cpbuje o cratycy
JeKomucuje nocTpojera Unu nokauunje msBaH MocTpojersa rae je HykrneapHu
mMaTepujan yobuyajeHo kopuheH.

6. () Ocum kako je npegsufheHo y Hanpen HaBegeHoj Tauku (i), AreHumja he
noctasntn Cpbujn obaBeluTere 0 NPUCTYNY HajMake 24 Yaca yHanpeg;

(i) 3a npuctyn 6uMno KOM MeCTy Ha nokanuTeTy, KOju ce Tpaxu y Be3u ca
nocetama pagu Bepudukaumje npojekTHUX uHgopmaumja unm ad hoc wnm
PYTUHCKMX MHCMEKUMja Ha TOM rokanuTeTy, Bpeme HajaBe he 6uTn, Ha 3axTeB
AreHuuje, Hajmarwe OBa Yaca yHanped anuv, y U3y3eTHUM OKOMHOCTMMA, MOXe
outn n kpahe og aBa 4aca.

u. HajaBa he 6utn y nucaHom obnuky 1y woj he ce HaBeCcT pasnosu npucrtyna u
aKTMBHOCTU Koje he ce CnpoBeCTV TOKOM TakBor MPUCTynNa.

4. Y cnydajy 6mno kakBor nMTaka unum npotmepedyHoctn, AreHumja he gatmn Cpbuijn
NPUNMKY ga pasjacHu 1 pewn To NMTake NN NPoTUBPEYHOCT. Takea npunuka he ce
Npy>XUTW npe 3axTeBa 3a MNpUCTyn, ocuM ako AreHumja cmatpa ga he ognarawe
npucTyna yrpo3nTu CBpPXy Yy KOjy ce npuctyn Tpaxu. Y cBakoM cnydajy, AreHuuja
Hehe JOHOCUTY HUKaKBe 3aKkibyyke O TOM MuTaky UNn 0 NPOTUBPEYHOCTU CBE OOK Ce
Cpbuju He Npyxu NnomMeHyTa nNpunuka.

e. Ykonuko ce Cpbuja He carnacu gpyradmje, npuctyn he ce BpLwNTU CaMO TOKOM
penoBHOr pagHor BpemMeHa.

¢. Cpbuja nma npaBo ga HeHU NpeacTaBHULUM npaTe UHcnekTope AreHuuje TOKOM
HMXOBE NnoceTe, Nnoj yCroBOM [a Ce UHCNEKTOPU TUME He 3agpikaBajy unv Ha apyru
HauMH omeTajy y obaBbakby CBOjUX OYKHOCTH.

UnaH 5.
Cpbuja obesbehyje AreHunju npucTyn:
a. (i) cBakom MecCTy Ha nokanuTeTy;
(i) ceakoj nokaumju kojy Cpbuja HaBege Ha OCHOBY YnaHa 2.a.(v)-(Viii);

(iii) cBaKOM OEKOMMCMOHUPAHOM MOCTPOjEHY UNKN FIOKaUMju M3BaH NOCTPOjeHsa,
roe je HykneapHu matepujan yobmnyajeHo kopuwheH.

©. cBakoj nokauuju kojy Cpbuja HasHaum no 4nany 2.a.(i), Ynany 2.a.(iv), 4naHy
2.a.(ix)(6) unn unaHy 2.6, oCMM OHMX NoKauuja HaBedeHuX y Tadvku a.(i) oBor unaHa,
cmatpajyhm pga he, ako He Moxe ga o6e3benn TakaB MPUCTYN, YYMHUTU CBaKK
pasymaH Hanop Aa, 6e3 ognarawa, UCMyHWN 3axTeBe AreHumje Ha OpYrn HAUUH;

L. CBakKoj Siokaumju Kojy AreHumja HaBege, OCMM foKauuvja HaBe4eHNX Yy Tavykama a.
n 6. OBOr 4YnaHa, 3a y3Mmame y3opaka U3 XWBOTHE CpeauHe Ha [aToj nokaumju,
cmatpajyhm ga he Cpbuja, ako He moxe aa 06e3benm TakaB NPUCTYN, YYMHUTU CBAKU
pasymaH Hanop pga, 6e3 opgnarawa, WCNyHW 3axTeBe AreHuvje Ha CycegHUM
fnoKaLmjaMma unm Ha HeKu Opyrm HaumH.

UnaH 6.
Koo npumeHe unaHa 5, AreHumja Moxe cnpoBecTu cnegehe akTMBHOCTUL:

a. 3a npuctyn y cknagy ca unaHom 5.a.(i) nnm (iii): BU3yenHu npernea, ysnmame
y3opaka M3 XWBOTHE cpeavHe, kopuwhewe ypehaja 3a [eTekumjy U Mepemne
3payvera, NpuUMeHa rnevata n gpyrux uaeHtudukaumoHux ypehaja n ypehaja 3a
WHOMKaumMjy HeoBnawheHor npucTyna, Kako je HaBegeHo y [JonyHCKMM apaHXMaHumMa
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n gpyre objeKTUBHE Mepe Koje Cy Ce Mnokasane TEeXHUYKU M3BOOSbMBUM U unje
kopuwhere je ogobpmno CaseT ryBepHepa (y garbem TekcTy: ,CaBeT”), a HaKOH
koHcynTauuja namehy AreHumje n Cpbuje;

6. 3a npuctyn y cknagy ca unaHom 5.a.(ii): Bu3yenHu npernen, 6pojate CTaBKu
HyKreapHOr maTepujana, HeOeCTPyKTMBHaA Mepela WU Yy30pkoBaka, Kopuwhewe
ypehaja 3a geTekunjy U Mepewe 3padera, nperrnes 3anvca Koju ce ogHoce Ha
KOSNIMYMHE, MOPEKNo U AUCrno3vuuvjy maTepujana, y3numake y3opaka W3 XUBOTHE
cpeavHe n gpyre objeKTMBHE Mepe Koje Cy ce nokasane TEXHUYKM M3BOASbUBUM U
4njy ynoTtpeby je oqobpuo CaBeT, a HakoH KoHcynTauuja namehy AreHumje n Cpbuje;

U. 3a npucTyn y cknagy ca unaHom 5.6: BusyenHu nperneq, yaumawe ysopaka w3
XNBOTHE cpeanHe, kopuwhere ypehaja 3a geTekunjy n Mepere 3padersa, npernes
3anunca o Npou3BOAHM N OTNPEMU Koje Cce OAHOCE Ha rapaHtuje u apyre objekTmeHe
Mepe Koje Cy ce nokasane TEXHUYKU U3BOASBbMBMM W 4unjy ynoTpeby je opobpuo
CaBert, a HakoH koHcynTaumja namehy AreHuumje n Cpbuje;

A. 3a nNpucTyn y cknagy ca 4naHom 5.u: yaumare y3opaka U3 XMBOTHE CpeanHe, a 'y
cnyyajy ga ce pesynrtatMMa He peluaBa nNuTake Uy NPOTUBPEYHOCT Ha Nokaumju
Kojy ogpean AreHuuvja y cknagy ca ynaHom 5.1, obaBrbare BU3yerHor npernega Ha
TOj Nokaumjn, kopuwhere ypehaja 3a geTekumnjy u Mepere 3paversa 1, no oroBopy
Cpbuje n AreHuuje, opyrmx objekTUBHUX Mepa.

YnaHn 7.

a. Ha saxteB Cpbuje, AreHunja n Cpbuja npunpemajy apaHxmaHe 3a opraHn3oBaHu
nNpUCTyn No OBOM MPOTOKOMYy, Kako OM ce crnpeynno npeHowewe OCeTIbUBUX
nHdopmaLumja Koje Cy Yy Be3n ca LUMpeHEeM HYKeapHOr opyxja, UCMYHUITN 3axTeBn
CUFYPHOCTM U  U3MYKe 3alWTuTe WM 3aWwTUTUEe BriacHUYKE WM MOCMOBHO
oceTrbmBe MWHpopMaumje. Takeu apaHxXMaHum Hehe crnpeyntn AreHuujyy vy
cnpoBofhery akTMBHOCTM KOje Cy HEONXodHe 3a fobujarkbe BEpOLOCTOJHOT YBEpPEH-A O
HenocTojaky HenpujaBrbEHOT HyKNeapHOr MaTepujana u akTMBHOCTU Ha NpeaMeTHO)
nokaumjn, ykrbydyjyhu pewasawe nuMTawba Koja ce O0fHoCe Ha TaydyHOCT U
KOMMMEeTHOCT MHdopMaumja HaBeAeHUX y YnaHy 2. Unn Ha NPOTUBPEYHOCT Y BE3U ca
TUM MHbopMaLmjama.

6. Cpbuja moxe, kaga gocTtasrba nHdopMaumje HaBegeHe y unaHy 2, obaBectuTtu
AreHunjy 0 MecTMma Ha nOKanuTeTy WK rokaumju rge ce MoXe MNPUMEHUTU
OpraHM3oBaHu NPUCTy.

u. o ctynawa Ha cHary ©uno kor HeonxogHor [onyHckor apaHxmaHa, Cpbuja
MOXe 3axTeBaTW OpPraHuM3oBaHW MPUCTYN Yy cknagy ca ogpenbama HaBegeHuM vy
CTaBy a.

YnaH 8.

HuwTa n3 osor npoTtokona Hehe crnpeuntn Cpbujy oa AreHumju noHyam npuctyn
nokauujama nopen oHMX HaBegeHux y un. 5. n 9. unu ga 3axreBa og AreHumje
crnpoBoferwe akTUBHOCTU Bepudukaumje Ha Hekoj ogpeneHoj nokaumju. AreHuuja he,
6e3 ognarawba, YYMHUTM CBE pasyMHe Hanope Aa NOoCTynu No TakBOM 3axTEBY.

YnaH 9.

Cpbuja AreHumju obesbehyje npucTyn nokaumjama koje AreHuuja ogpenm Kako
6u cnpoBena ysuMMahe y3opaka W3 XMBOTHE CpeaduHe ca Lwwuper nogpydja, anwv
ykonuko Cpbuja He Moxe ga obe3bean TakaB npucTyn, oHa he yyYsMHUTM CBaku
pasymaH Hanop kako ©Ou wucnyHuna 3axTeBe AreHuuje Ha anTepHaTUBHUM
nokaumnjama. AreHumwja Hehe Tpaxutu TakasB MPUCTYN CBe [AOK y3VMar-e y3opaka u3
XMBOTHE CpefMHe ca Luper nogpydja n npouenypanHe apaHxmaHe rno ToM nuTamwy
He ofobpwu CaseT HakoH KoHcynTaumja namehy AreHumje n Cpbuije.



46

Ynan 10.
AreHupmja obaBewTtaBa Cpbujy o cnegehem:

a. AKTMBHOCTMMA CNpOBEAEHWM MO OBOM MNPOTOKOMY, YKIby4vyjyhn akTMBHOCTU Yy
nornegy 6umno KakBux nuTawa UMM NPOTMBPEYHOCTM Ha Koje je AreHuumja Cpbujn
CKpeHyria naxmy, Y pOKy Of Le3feceT AaHa of cnposohera akTMBHOCTU of, CTpaHe
AreHuuje;

6. Pesyntatuma akTMBHOCTM y normegy 6wuno kKakeux npobnema unu
NpoTMBPEYHOCTUMA Ha Koje je AreHumja CpOuju cKpeHyna naxwy, LWTO npe, anu y
CBaKkOM criyyajy, Y POKy OA TpuaeceT [aHa HakoH WTO je AreHuuja yTtBpauna
pesynraTe;

u. 3akrbyyuMma Koje je AreHuuja [oHerna Ha OCHOBY CBOjUX aKTMBHOCTW MO OBOM
npoTokony. 3akrby4yum ce A0CTaBIbajy je4HOM roauLlHe.

MMEHOBAHE UHCIEKTOPA ArEHUUJE
Ynan 11.

a. () MeHnepanun pgupektop obasewTtaBa Cpbujy ga je CaseT carnacaH ca
nMeHoBah-eM BUIo Kor cnyxbeHuka AreHumje 3a MHcNekTopa 3a rapaHTuje. YKOSMKo
Cpbuja He obaBecTu reHepanHor gupektopa ga ogbuja ga ce TakaB cnyxOeHuk
UMeHyje 3a nHcnektopa 3a Cpbujy y poky oa Tpy meceua og npujema obaseLutera o
opobpewy CaseTta, cmaTpahe ce ga je uHcnektop o koM je Cpbuja obaBewTeHa u
oapeheH 3a Cpbujy.

(i) N'eHepanHn gmpekTop, noctynajyhun no 3axtesy Cpbuje nnn Ha cCoONCTBEHY
MHUUMjaTnBy, ogMax obasewTaBa CpOujy o noBnayewy MMeHOBaka OMMO KOr
cnyxbeHunka kao nHcnekTopa 3agyxeHor 3a Cpoujy.

6. CmaTpa ce ga je obaBewwTere HaBedeHo y cTtaBy a. Cpbuja npumuna cegam
[aHa HakoH LWTo je AreHunja nocnana obaeewTterne Cpbuju npenopy4eHoOM MOLUTOM.

BU3E
YnaH 12.

Cpbuja he y poky oa mecel gaHa of npujema 3axreBa 06e36eanTn MIMEHOBaHOM
WHCNEKTOPY, HaBeJAeHOM Yy 3axTeBy, oAroBapajyhy BM3y 3a BuUlle ynasaka/uanasaka
OLHOCHO TPaH3WUTHY BM3Y, TaMo rae je notpebHo, kako 6u ce omoryhuno nHcnekTopy
na ctynu n 6opasu Ha TepuTtopuju Cpbuje pagn obasrbara CBOjUX AyxHocTn. Cee
notpebHe BM3e MOpajy Oa Baxe HajMawe roAuHy daHa M Mopajy da Oyay
npoayXeHe, ako je To NoTpebHO, Tako Oa MOKpWjy Nepuod Tpajaka MHCMNEKTOPOBON
nmMmeHoBama y Cpbouju.

OOMYHCKN APAHXXMAHU
Ynan 13.

a. Ako Cpbuja nnn AreHumja yTBpAe Aa je HeonxogHo Ada ce y [onyHckum
apaHXmaHMmMa Ha3Hauum kako Tpeba npumeHnTn Mepe npegsufieHe OBUM
npotokonom, Cpbuja u AreHumja he ce poroBoputTu O TakeuMm [onyHCKMM
apaHXmaHuMa y poOKy oA AeBedeceT AaHa of CTynawa Ha CcHary OBOr MpoTokona
unu, ako ce notpeba 3a Taksum [OMNyHCKMM apaHXmaHuma yTBpAM Mocrne CTynaka
Ha cHary OBOr MpOTOKOMa, y POKy oA AeBefeceT daHa o4 faHa ytephuBamwa Te
noTpebe.

6. [o cTynawa Ha cHary HeonxogHux [lonyHCkux apaHxmaHa, AreHuuja nma npaso
Aa npuMeHun mepe npeasuheHe 0BUM NPOTOKOMOM.
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KOMYHUKALUMNOHU CUCTEMU
Ynan 14.

a. Cpbwuja possorbaBa M WTUTU crnobogHe KOMyHuKauumje 3a cnyxbeHe notpebe
AreHumje uamehy mHcnektopa AreHumje y Cpbujyu n ceguwta AreHumje, 0OHOCHO
perMoHanHux Kaduenapvja, ykrbydyjyhu npeHoc uHdopmauuvja ca u 6e3 Haasopa,
Koje cy reHepucaHe pagom ypehaja AreHumje 3a Hags3op, OOHOCHO KOHTPOMy Wnu
mMepewe. AreHumja mMma npaBo, Y3 KoHcynTauuje ca Cpbujom, ga kopucTu
MefyHapoOHO YCMNOCTaBrbeEHE CUCTEME [OUPEKTHUX KOMYHMKaumja, YKibydyjyhu
caTenutcke cucteme M apyre obnuke TenekoMyHuWKauumja Koju ce He Kopucte y
Cpbuju. Ha 3axteB Cpbuje unu AreHumje, netarbm npumMeHe OBOr cTtaBa y nornegy
npeHoca mHdopmaumja ca unu 6e3 Haasopa, Koje cy reHepucaHe pagom ypehaja
AreHupje 3a Hag30p OAHOCHO KOHTPOMYy unm mepewe, buhe ytepheHn y JonyHCKMm
apaHXxmMaHuma.

6. [Npunukom goctaerbawa U NpeHoca MHdopMaLuja, Kako je npeasuieHo y Tadku
a. OBOr YnaHa, Boau ce payyHa o noTpebu ga ce 3awTuTe BriaCHUYKE UK NOCOBHO
oceTrbmBe NHopmauuje nnmn npojektHe nHgpopmaumje koje Cpbuja cmatpa nocedbHo
OCETIbUBUM.

SAWLUTUTA NOBEP/bUBUX NHOOPMALIUJA
YnaH 15.

a. AreHuuwja he ogpxaBaTu CTPOrM pexmMm eekTuBHE 3allTUTe NPOTMB OTKpMBaHhsa
MOCMOBHMX, TEXHOMOWKNX W WHOYCTPUJCKUX TajHW W  OpYyrux MOBepsbUBMX
nHdopmaumja koje AreHumja casHa, YKIbydyjyhu TakBe MWHpopMaumje OO KOjux
AreHunja gohe npununkom cnposBofera OBOr MPOTOKOSA.

0. Pexum HaBedeH y NpeTxo4HOj Tavykn a. oBOr YnaHa obyxeaTa, uamelhy ocranor,
ogpenbe koje ce ogHoce Ha cnegehe:

() onmwTe npuHUMnNe wn npatehe Mepe 3a nocTynawe Cca MNOBEPSbMBUM
nHdopmaumjama;

(i) ycnoee 3anowrbaBaka 0cobriba Koju Cy y Be3u ca 3aTUTOM MOBEPSbMBUX
nHdopmaumja;
(i) nocTynke y cnyyajeBumMa noepege unm HaBogHE noepene NoBEPIbUBOCTMW.

u. Pexvm HaBegeH y nMpeTxodHOj Tayku a. OBOr YnaHa ogobpaBa M NEepUOAMYHO
npeuncnutyje CaseT AreHuuje.

AHEKCHU
YnaH 16.

a. AHeKkcu OBOr NpoToKofa YvMHe HeroB cactaBHu Aeo. Ocum 3a notpebe nameHe
aHekca, u3pas ,llpoTokon”, Kako ce KOPUCTU Yy OBOM [AOKYMEHTY, nogpasymesa
lMpoTokon n aHekce 3ajeaHo.

6. Cnwucak aktmBHoCcTM M3 AHekca | n nucty onpeme n matepujana n3 AHekca |l
MOxXe MewaTu CaBeT MO caBeTy OTBOPEHE pafdHe rpyne CTpydraka Kojy OCHMBA
Caget. CBaka M3MeHa CTyna Ha CHary y pOKy oA 4YeTupu Meceua HaKOH HeHor
ycBajawba of ctpaHe CaseTa.

CTYNAHKE HA CHAIY
Ynan 17.

a. Osaj npoTokon cTyna Ha cHary Ha gaH kaga AreHuumja gobuje og Cpbuje nucaHo
obaBeluTere Oa Cy 3aKOHCKW, OAHOCHO ycTaBHU 3axTeBu Cpbuje 3a cTynawe Ha
cHary MCMyHeHMU.
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6. Cpbuja moxe, 6uno kor gaHa npe cTynakwa OBOr MPOTOKONa Ha cHary, objaBuTu
Aa he oBaj NPOTOKON NPUMEHMBATU NPUBPEMEHO.

L. FeHepanHM ONPEKTop oamMax obaBeliTaBa cBe ApXXaBe 4naHuude AFeHLI,VIje (0]
CBaKOj Ll,eKJ'IapaLl,l/le/l npmuepemMeHe npuMmeHe n o Ctynaky Ha CHary OBOr npoTokona.

OJEPUHNLNJE
YnaH 18.
3a notpebe oBor npoTokona:

a. I/ICTpa>|<|/|Baq|<e n passojHe adKTUBHOCTKN Yy Be3n C HyKneapHuMMm TropuBH1UM
LUKITyCOM jecy OHE aKTUBHOCTU KOje ce nocebHo oaHoce Ha CBaku npouec wunun
aCnekKT pasaoja cncrema He4der oa HaBeaeHor:

- KOHBEep3uja HykneapHor matepujana,

- oborahueare HykneapHor maTepujana,
- MpOu3BOAH-a HyKreapHor ropuea,

- peakTopu,

- KpUTU4YHA NOCTPOjeH-a,

- npepaja HykneapHor ropusea,

- obpaga (He obyxBaTa nNpenakuBawbe UM KOHAUUMOHMPAHE Koje HE YKIbydyje
cenapauujy enemeHarta, pagu cKrnaguwTewa WNu ofrarawa) cpearer wunm
BMCOKO pagmoakTMBHOI OTMada Koju cadpXXu MnAyTOHWjyMm, BMCOKO oboraheHu
ypaHujym unn ypaunjym-233,

anun He obyxBaTa aKTMBHOCTU MOBE3aHe Ca TEOPUJCKUM UIIN OCHOBHUM Hay4YHUM
UCTpaXXMBaweM WM  UCTPaXMBakeM U  pasBOjeM WHOYCTpUjcke npuUMeHe
paguousoTona, NpUMeHe y MeauUMHWU, XUOPOSorMju 1 NorbonpuBpeam, ytuuaje Ha
30paBIbe U XKUBOTHY CPeaUHY, Kao HU yHanpeheHo (TEXHUYKO) oapKaBak-€;

©. JlokanuteT je oHa obnact kojy Cpbuja ogpeon y peneBaHTHUM MNPOJEKTHUM
nHdopmaumjama 3a MoCTpojere, YKby4yjyhn 3aTBOpPEHO MOCTpojere, U Yy
peneBaHTHUM MHoOpMaUnjama O flokaumju u3BaH MNOCTpOjersa rae ce HykreapHu
mMartepujan yobudajeHo KOpUCTM, YKIbydyjyhm 3aTBOpeHy nokauujy MW3BaH
nocTpojerwa, rae je HykneapHu martepujan yobuyajeHo 6uo kopuwheH (oBO ce
orpaHudaBa Ha nokauuje ca Bpyhum henujama unm nokaumje rge cy cnposBoheHe
aKTMBHOCTU MoBe3aHe ca KOHBep3ujoM, oborahmBaweM, NpoOM3BOAHOM ropmBa Unu
npepagom). OH Takohe oOyxBaTa cBe 0OjekTe, NMoBe3aHe ca MOCTPOjeHEM UMK
nokaumjom, 3a npyxawe unun kopuwhewe HeONnxXogHUX ycnyra, ykbydyjyhu: Bpyhe
henuje 3a obpagy o3padeHMX MaTepujana Koju He cagpXe HykneapHu maTepwjan;
objekTe 3a TpeTMaH, CKnaguwTewe WU ofgnarawe oTnaga; W 3rpaje nosesaHe ca
JeTarbHO HaBedeHMM akTMBHOCTMMA koje je Cpbuja HaBenma Ha OCHOBY 4naHa
2.a.(iv);

u. lMocTpojewe cTaBrbEHO BaH QYyHKUMje WNM fokauuja u3BaH MoOCTpojera
CcTaBfbeHa BaH dyHKuMje jecTte objekaT wnM fokauumja Ha KoOjoj Cy npeocTtane
KOHCTPyKUMje M ornpema HeonxodHa 3a HWUXOBO Kopulhewe, YKIOHEeHU wnu
YUMHEHN HeynoTpebrbMBMM Tako [a Ce He KOpUCTe 3a CKNaguvliTere U He Mory
Buwe OuTn ynoTpebrbeHn 3a pykoBawe, 06pagy wnum kopuwhewe HykrneapHor
MaTtepujana,

A. 3aTBOpPEHO MOCTpOjere UMK 3aTBOpeHa Nokaumja u3BaH NnocTpojera je objekat
WNN nokKauuja Ha Kojoj cy onepauuje obycTaBrbeHe W HykneapHu MaTepwujan
YKINOH-EH, anu HUje cTaBrbeHa BaH (pyHKuuje;

e. Bucoko oboraheHun ypaHujym je ypanujym koju cagpxu 20 unuv Buwe npoueHaTa



49

n3oTtona ypaHujyma-235;

d. Yaumame y3opaka M3 XMBOTHE cpeauHe Ha nocebHoj nokaumjn je ysnmare
y3opaka W3 XMBOTHe cpeavHe (HNp. Basgyxa, BoAe, BereTauuje, 3emIbuvLITA,
OGpuceBa) Ha nokaumju nnu HenocpeaHoj 6nnanHM nokaumje kojy yTepan AreHumja 3a
notpebe npyxawa nomohn AreHumMju ga [OoHece 3akibydke O HenocTojaky
HENpuWjaBrbEHOr HyKneapHOr Martepujana WM  HyKNneapHUX akTMBHOCTM  Ha
Ha3HayeHoj nokaumju;

r. Ysummare y3opaka 13 XvBOTHe cpeuHe ca LuMper noapydja je yaumame y3opaka
N3 XMBOTHE cpeauHe (HNp. Ba3gyxa, BoAde, Beretaumje, 3emrbuwTta, bpucesa) Ha
CKyny nokaumja koje ytBpam AreHuuja 3a notpebe npyxarwa nomohu AreHumju ga
JOHece 3aKibyyke O HenoCTojawy HernpujaBrbeHOr HykrneapHor matepujana wnu
HyKneapHUX akTMBHOCTM Ha LUMpeM noapy.jy;

X. HykneapHu wmaTtepujan je cCBakuM WU3BOPHW UAW  cneumnjanHn  oucnbnnHu
mMartepujan, kako je geduHucaHo y Ynany XX CratyTta. Uspas ,m3sopHu matepujan”
He CMe ce TymaduTu Kao Ja ce OAHOCU Ha pyay wunu pyaHe octaTtke. CBaka oanyka
CaseTta npema unaHy XX Ctatyta AreHumje, a HakOH CTynakwa OBOr NPOTOKONa Ha
CHary, KojoMm ce gogajy maTtepujanu Koju ce cmaTtpajy U3BOpHMM MaTepujanmma unm
crneumnjanHumMm ucmbunHumM matepujanuma, umahe 4ejcTBO No OBOM MPOTOKOMY camMo
HaKOH npuxBaTaka oA cTpaHe Cpbuje;

n. llocTpojemse je:

(i) PeakTop, KPpUTUYHO MOCTPOjeH-E, MOCTPOjeH-e 3a KOHBEP3NjY, NOCTPOjeH-e 3a
npousBoAkY, MNOCTPOjere 3a npepaay, NOCTpojere 3a cenapauunjy nsotona nnu
nocebaH objekat 3a cknaguLTeHE; NNn

(i) ceaka nokaumja Ha Kojoj ce yobumyajeHO KOPUCTM HyKneapHu martepujan y
KonnymHama Behum of jeaHor epeKTUBHOT Kurorpama.

j- Jlokaumja un3BaH nocTpojera je cBakum objekaT WM fokauuja, Koja Huje
NnocTpojere, rae ce HykneapHu maTepujan yobuuajeHo KOpUCTU Yy KonnvMHama of
jeQHor epeKkTUBHOT KUorpama unmn Mame.

CAYNHEHO y Beorpagy, Tpeher gana jyna 2009. rognHe, y gBa npymepka, Ha
€HIMEeCKOM je3nKy.

Y nme PEMYBJTMKE CPENJE Y nme MEBYHAPOOHE ArEHUNJE
3A ATOMCKY EHEPTJY

MNotnuc MNotnuc
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AHEKC |

CNMUCAK AKTUBHOCTWU HABEAEHUX Y YJIAHY 2.a.(iv) MPOTOKOIJIA

I/I3pa/:|,a POTOPCKUX LeBU LleHTpVI(*)yre NN MOHTaXa raCHmuX Ll,eHTpI/Id)yFa.

PoTtopcke ueBM LeHTpudyra cy UMNUMHOPU TaHKUX 31O0Ba KaKo je OMnMcaHo Yy
Tayvkn 5.1.1.(6) AHekca Il.

"acHe UeHTpUyre cy LeHTpUgyre Kako je onMcaHo y yBOAHOj HanOMeHN Tayke
5.1. AHekca Il.

W3paga nperpaga 3a racHy andyaujy.

Mperpage 3a racHy Audyanjy Cy TaHku, NOPO3HU OUATEPU KaKO je onucaHo y
Taykm 5.3.1.(a) AHekca Il.

I/I3pa,1:|,a NN MOHTa<a J1aCepCKmnx cucrtema.

Jlacepcku cuctemmn cy cuctemm koju obyxeaTajy CTaBke onucaHe y Taudkm 5.7.
AHekca ll.

WN3paga unm MoHTaxa enekTpomMarHeTH/UX cernaparopa vu3oTona.

EnektpomarHeTHn cenapatopu u3oTona Cy CTaBke HaBedeHe y Tadku 5.9.1.
AHekca Il koju cagpxe joHCcke n3Bope Kako je onucaHo y Tadku 5.9.1.(a) AHekca
Il

M3paga nnm moHTaxa KonoHa unmn onpeme 3a ekctpakuujy.

KonoHe unu onpema 3a ekcTpakuujy Cy CTaBKe Koje Cy onucaHe y Taukama
5.6.1,5.6.2.,5.6.3.,,5.6.5.,,5.6.6.,5.6.7. n 5.6.8. AHekcal ll.

N3paga mnasHuua 3a aepoaMHaMUYKy cenapauujy U BpTAOXHUX LIEBW.

MnasHuue 3a aepoanHaMuyKy cenapauujy unm BpTioXHe LEBM Cy cenapaumoHe
MMa3HULE W BPTNOXHE LeBM onucaHe y Tadkama 5.5.1. n 5.5.2. AHekca I,
PEeCneKTMBHO.

(vii) N3paga nnn moHTaxka cuctemMa 3a reHepucarse nnasme ypaHujyma.

Cuctemun 3a reHepucare nnas3me ypaHujyma cy CUCTEMW 3a CTBapawe nnasve
ypaHujyma Kako je onmncaHo y Tadkm 5.8.3. AHekca .

(viii) NpownsBogHa ueBn o4 LMPKOHUjyMa.

(ix)

()

(xi)

LleBn og umpkoHujyma cy LeBu onncaHe y Tadkm 1.6. AHekca ll.
Mpounssoara unn noborblake KBanuTeTa Tellke BOAE Unn geytepujyma.

Tewka Boga nnun geyTepujyM je oeytepujym, Telka Boga (okemg geyrtepujyma) u
Ouno koje Opyro jeauvtbere Aeytepujyma y Kojem je ogHoc Opoja aTtoma
aeyTtepujyma n sogoHuka sehu og 1:5000.

M3paga rpacdhuta HykrneapHe umctohe.

pachnt HykneapHe udncTtohe je rpaduT koju uma cteneH ymctohe sehu oa 5
[lernoBa Ha MUNMOH ‘6op-eksnBaneHTa’ v ryctuHy sehy oa 1,50 g/cm?.

MpousBoaHa nocyaa 3a 03payeHo ropuso.

Mocyna 3a 03payeHO TrOpUBO je Cyd 3a TPaHCMOPT OAHOCHO CKIaAuLLTeHe
03payeHor ropuea koja mpyxa XeMMjCKy, TEPMUYKY M PaAMONOLLKY 3aLUTUTY U
Koja TOKOM pykOBak-a, TpaHcrmopTa W cklaguwTerwa ofaje  TommnoTy
pagvoaKT1BHOT pacnaja.
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(xii) N3paga peakToOpCKUX KOHTPOJSTHUX LUUMKN 3a peakTop.
KoHTporHe wunke 3a peaktop Cy LUUMKe Kako je onncaHo y Tadkn 1.4. AHekca .
(xiii) N3paga pesepBoapa 1 cygoBa CUrypHUX y nornegy KpUTUYHOCTMU.

PesepBoapn 1 cygoBu CUTYpHU Yy norneny KPUTMYHOCTM Cy CTaBKe Koje cy
onucaHe y Tadkama 3.2. n 3.4. AHekca ll.

(xiv) 3paga malumHa 3a Lenare o3padeHnx ropuBHUX enemeHaTa.

MawwnHe 3a uUenawe 03paveHUX ropMBHUX erieMeHaTa Cy ofnpema Kako je
onucaHo y Tadkun 3.1. AHekca I

(xv) Narpagra Bpyhux henuja.

Bpyhe henuje cy henuja nnm mefycobHo nosesaHe henuje ykynHe sanpemuvHe
oA Hajmare 6 m® ca criojem 3alITUTE KOjM je jeaHak unu Behu o ekBuBaneHTa
0.5m 6etoHa ryctuHe 3,2 g/cm® unu Behe, onpemrbeHe ypehajuma 3a
JarbuHCKe onepaupmje.



1.2.

1.3.

52

AHEKC II

CNMUCAK NOCEBHE OMNPEME U HEHYKINEAPHOIr MATEPUJAIA 3A
M3BELUTABAHE O U3BO3Y U YBO3Y Y CKITAAY CA YJIAHOM 2.a.(ix)

PeakTopu 1 onpema 3a kbux
KomnneTHU HyKkneapHu peakTopu

HykneapHu peaktopu Koju Mory fa paje Tako Aa oApxaBajy KOHTpormcaHy
camMoopXuBY naH4yaHy peakuujy dwucuje, UCKbydyjyhu peaktope Hynte
CHare, pfeduHUCaAHe Kao peakTope ca MpOojeKTOBaHOM MakCUMasnHoOM
KONMMYMHOM NPOU3BOAH-E MITyTOHWjyMa Koja He npenasn 100 rpama roguiikse.

OBJALUHEHRE

~HyKneapHu peaktop” y OCHOBU obyxBaTa efnieMeHTe YHyTap peakTopcKor cyaa
U ONPEKTHO MPUKIbYYEHE Ha H-era, onpemMy Koja perynuiie CteneH cHare y
jesrpy M KOMMOHeHTe Kkoje OBWYHO cagpxe npuMapHu xnagunal jesrpa
peaktopa OOHOCHO Koje [foniase Yy AWPEeKTaH KOHTaKT ca HUMM WUnnM ra
KOHTpOSULLY.

Huje Hamepa fa ce uckby4e paekTopu Koju ce pasymMHO MOry MogudunkoBaTu
3a npousBoawy 3HaTHO Buwe of 100 rpama nnyToHWjyma roguire. Peaktopn
NpOjeKToBaHM 3a KOHTWHyanaH paj Ha 3HaTHMM HMBOMMA cHare, 6e3 063upa
Ha HUXOB KanauuTeT 3a MpPOM3BOAHY MNMYTOHWjyma, He cmaTpajy ce
.peaKkTopmma HynTe cHare”.

PeakTopcku cyaoBuM noa NPUTUCKOM

MeTanHn cynoBu, Kao KOMMSETHE jeQVHULE UK Kao 3Ha4vajHUn pPaguoHUYKK
naspaheHn genosu 3a kux, NocebHO Cy NPojeKkToBaHM UMM NPUNPEMIBEHN TaKo
[a cagpxe je3rpo HykreapHor peaktopa kako je geduHucaHo y ctasy 1.1. n
MOy N3gpXaTu pagHu NpuTUCaK NpMMapHor xnaguoua.

OBJAWHEHE

opHba nNnoya peakTtopcke nocyde nog nputuckom obyxeaheHa je Taukom 1.2,
W npeacrtaBiba 3HavajHUju pagnoHUYKM napaheH geo cyaa nog npUTUCKOM.

YHyTpawhe genoBe peaktopa (HNp. Hocehe KONMoHe u nnode 3a jesrpo u
apyre yHyTpalwwe pJenose cyda, UeBW 3a Bohewe KOHTPOSHWUX  LUMMKW,
TepMuyKe LITMTOBE, Nperpage, nroye 3a pelleTky jesrpa, nnoye audysopa,
utg.) obmyHOo wucnopydyje agobGaBrbad peaktopa. Y HekuM cnydajeBnma,
oapeheHe yHyTpallkwe Hocehe KOMMOHEHTe Cy YKibyYeHe y nuspagy cyda nog
NPUTUCKOM. TW enemMeHTM Cy oA [AOBOSfbHE BaXHOCTU 3a CUFYPHOCT M
noy3gaHocT paja peaktopa (na cTora M 3a rapaHuvje u OAroBOPHOCT
AobaBrbava peaktopa), Tako a HUXOBa UCMOpyKa M3BaH OCHOBHOI yroBopa
3a MCNopyky peaktopa He 6u 6una yobuuajeHa npakca. lNpema TOome, nako
3acebHa ncnopyka OBUX jeOUHCTBEHMX, MOCEOHO NPojeKToBaHUX U nspaheHux,
KPUTUYHNX, BEMMKUX U CKYNUX ernemeHaTta He 6u HyxHo 6una cmaTtpaHa 3a
HEeLWTO M3BaH MOApYYja O WHTepeca, TakaB HAYMH UCMOpYyKe ce He cmaTpa
BEPOBATHUM.

Ypehaju 3a nywerwe U yknaware peakTopcKor ropusa

Onpema 3a pykoBake NocebHO NpojekToBaHa Unu NpunpemMrbeHa 3a nykexe
UNN yKknakake ropnsBa uU3 HykneapHor peaktopa, Kako je AednHUCaHo y cTaBy
1.1. cnocobHa 3a onepauujy yToBapa, WM npuMewyjyhn TexHUYKu
COPUCTULMPAHO MO3VLIMOHMPae UMW LeHTpupawe kako 6u ce omoryhune
CrNOXeHe onepauuje ucToBapa ropusa, rae AMPEKTHO nocmaTtpake unm
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NPUCTYN ropmBy 06MYHO Huje Moryh.
PeakTopcke KOHTPOJSHe Lunke

LUnnke noceBHO npojekToBaHe WNW MNpuUNpemrbeHe 3a KOHTpony 6p3uHe
peakumje y HykneapHOM peakTopy Kako je AeduHucaHo y ctasy 1.1.

OBJALIHEHRE

OBa Tauka oOyxBaTa, nopea Aena 3a ancopnuujy HeyTpoHa, Hocehy
KOHCTPYKLM]Y UNW KOHCTPYKLM]y 3a Belliake, ako Cy Ucropy4deHe 3ace6Ho.

PeaKTOpCKe uesu nog npUTUCKOM

LleBn koje cy nocebHO npojekToBaHe WM MpuUNpeMrbeHe Tako Ada Apxe
rOpMBHE enemMeHTe 1 NpMMapHu xnagunay y peaktopy, Kako je AedVHUCaHO Yy
crasy 1.1. nog pagHum nputruckom Behum og 5.1 MPa (740 psi).

LieBn oa umpkoHujyma

MeTtan wn nerype uupKOHMjyma Yy OONMKY LEBM WKW CKIIOMNOBM LIEBU Y
konuunHama sehum og 500 kg y 6muno kom nepmogy oa 12 meceum, nocebHO
NpojeKTOBaHe WM MNpuUNpemMsibeHe 3a Kopuwhewe Yy peakTopy, Kako je
OndurHUCaHO y HaBegeHoM cTaBy 1.1. 1 Kog Kojux je ogHoc xadHujyma npema
unpkoHujymy mamwu og 1:500 TexxuMHCKMX aenoea.

Mymne 3a npumapHu xnagunady

lMymne nocebHO NpojekToBaHe UNu NpunpemMrbeHe 3a LupKynaumjy npumapHor
pacxnagHor cpeacTBa y HykfeapHMM peakTopuma, Kako je gedUHMCaHO Y
HaBeeHoj Taukm 1.1.

OBJAWHEHE

MocebHO NpojekToBaHe MnNn NpunpemMrbeHe nymne mory obyxsataTtu CrioXXeHe
3anTUBHE WM BULLECTPYKO 3anTUBEHE CUCTEME Kako By ce crnpeyunno uypewe
npuMapHoOr xraguoua, XepMeTW4yku 3aTBOpeHe nymne u nymne ca
WHepumjanHum cuctemmma. OBa geduHUUMjA Cce OOHOCM Ha nymne
ceptudukoBaHe npema NC-1 nnm ekBuBaneHTHUM CcTanHgapanmMa.

HeHykneapHu maTepujanu 3a peaktope
HdeyTepujym u Tewka Boga

HeyTtepujym, Tewka Boga (oeyTepujym okcua) u 6uno Koje Apyro jeauhewe
aeytepujyma y Kojem je ogHoc bpoja aToMa geytepujyma n BoOgoHnka Behu og
1:5000 3a ynoTtpeby y HykreapHOM peakTopy, kako je geduHucaHo y cTaBy
1.1. y konmumHama kKoje npenase 200 kg atoma geytepujyma 3a CBaky 3eMiby
npumaoua y 6uno kom nepuogy og 12 meceum.

pacduT 3a HyKNneapHy NpUMeHy

MpaduT koju nma HMBO Ynctohe Gorbn og 5 ppm Gop-ekBMBanNeHTa u rycTuHy
Behy og 1,50 g/cm® 3a ynotpeby y HyKneapHOM peakTopy, Kako je
paeduHucaHo y HaseaeHoMm cTasy 1.1. y konuumHama koje npenase 3 x 10* kg

(30 meTpuykmx TOHa) 3a CBaKy 3emSby Npumaoua y 6uno kom nepuogy og 12
meceum.

HAMOMEHA

3a noTtpebe n3sewTaBawa, Bnaga he ytBpantn ga nu ce rpaduT, npema rope
HaBe4eHUM 3axTeBunMa, U3Bo3u 3a ynoTpeby y HyKneapHOM peakTopy.
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MocTpojewsa 3a npepagy O3payeHUX FOPUMBHUX efieMeHaTa U onpema

noce6Ho ﬂpOjeKTOBaHa U npunpemMmrbeHa 3a Ty HaMeHy

3.1.

3.2.

YBOAHA HAMOMEHA

lMpepagom o3paveHor HykneapHor ropusa ofsaja ce NNyTOHWjyM U ypaHWujym
O[T BUCOKOPAANOAKTUBHUX (PUCUOHMX NpoayKaTa U OpYrux TpaHCypaHWjyMCKUX
eneMeHata. OBO ofBajake Cce MOXe MNOCTURU PasNUYUTUM  TEXHUYKUM
noctynuuma. Mehytum, Beh rognHama Purex (eHr. plutonium uranium redox
extraction) je Hajuewhe kopuwheH u npuxeBaheH noctynak. Purex obyxBaTa
pacTBapahe 03payeHor HyKreapHOr ropuea y a3oTHOj KUCENWHU, HAaKOH Yera
cneau pasfggajarbe ypaHujyma, ninyToHujyma u (oMcnoHux npogykaTta nomohy
CenekTMBHE eKCcTpakuuje pacTBapada, Kopuwhewem MellaBuHe TpubyTun
docpata y opraHckom paspehusadvy.

Purex noctpojetba wumajy MehycobHO cnmdyHe npouecHe dyHKuuje,
yKIby4yjyhn: pesawe 03payeHor ropMBHOI efieMeHTa, pacTBapake ropuvBa,
eKCTpaKkuMjy pacTtBapaya W nocTynak cknaguwiterna TeyHocTu. Takohe mory
MMaTu onpemMy 3a TEepPMUYKY OeHUTpauujy ypaHujyM HuTpaTa, KOHBEpP3ujy
NAYTOHWjyM HUTpaTa y oKcug unu metan v obpady OTnagHMX TEYHOCTM ca
dUCMoHMM NpoayKTMMa y obnMK norogaH 3a LyroTpajHO CKrnaguwTere Unu
ognarawe. Mehytum, cneumdmyan Tvn M obnmk onpeme 3a m3Bohere Tux
onepaumja MoOXe ce pasnukoBaTW KOA4 pasnuuutux Purex noctpojewa u3
HEKONMKO pasnora, YKbydyjyiu Tun M KOMMYMHY O3payveHor HykreapHor
ropusa 3a MOHOBHY npepagy M HaMeHy oBako JobujeHux martepujana wu
dmnosodmjy CUrypHOCTU 1 ogpKaBara yrpaheHy y npojekaT NocTpojeHsa.

,I10CTpojerse 3a npepagy 03payvyeHnxX ropuBHMX eniemeHaTa” obyxsata onpemy
N KOMMOHEHTE Koje OOMYHO Jdonase y AuMpeKkTaH KOHTaKT ca 03payeHuM
rOpYBOM W OUPEKTHO KOHTPONULLY O3pavYeHO ropvMBO W MPOLECHe TOKOBE
HyKrneapHor maTtepuvjana n qoMCcCMoHnxX npogykara.

OBu npouecu, ykiby4yjyhu KomnnetHe cucteme 3a KOHBEP3Ujy NyTOHMjyMa U
npous3BoAkYy MeTana ninyToHnjyma, Mory 6utn ogpeheHn mepama npegys3eTmm
Kako 6u ce m3berna KPUTMYHOCT (HMp. MNyTEM reoMeTpuje), M3M0XKEHOCTH
3padvewby (HOp. nNyTeM 3awWwTuTe O4 3payvera) W TOKCUYHOCT  (HMp.
niokanusaupjom).

[enosu onpeme 3a koje ce nogpasymeBa ga cy obyxsaheHe 3Havyer-eM n3pas
./ onpemMa nocebHO NpojekToBaHa UnNn npunpembeHa” 3a npepagy o3paveHnx
ropuBHmnx eniemeHata obyxeaTtajy cnegehe:

MawmuHe 3a pe3are 03padeHUX rOPMBHUX enleMeHaTa
YBOOHA HANOMEHA

OBa onpema npobGuja KoWyrbuUy ropMBa Kako OM ce 03padeHu HyKreapHu
MaTtepujan nogpprao pactBapaky. Hajuewhe ce kopucte nocebHo
An3ajHnpaHe Benvke Makase 3a cedeh-e mMeTana, Mako Ce MOXe KOPUCTUTU U
caBpemeHa onpema, Kao LITO je nacep.

[larbuHCKM ynpaBrbaHa onpema noceGHO NpojekToBaHa U NpunpeMrbeHa 3a
ynotpeby y rope HaBegeHOM TMOCTpOjerwy 3a Npepagy, a HaMeweHa je 3a
ceyere, pesare UMM celkake 03payeHuX HyKrneapHUX FrOPUBHMX CKIIOMOBa,
CHOMOBA UMK LUWMKMU.

NMocyne 3a pacTBapame
YBOOAHA HAMMOMEHA

Mocyne 3a pacTBapake 06MYHO NpUMajy YCUTHEHO UCTPOLLIEHO FOpUBO. Y TUM
nocygama CUrypHuUM y norrneny KpUMTUYHOCTM O3padeHn HyKneapHu matepujan
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ce pactBapa y a30THOj KUCenunHW, a npeoctane JbyCke ce O,EI,CTpaI-byjy n3
npouecHOor Toka.

PesepBoapy curypHu y nornegy KpUTUYHOCTM (HMp. pe3epBoapu Marnor
npeyYHuka, NpcTeHacTu WUnM nno4vacTu) Koju cy nocebHO NpOojeKToBaHW WK
npunpemrbeHn 3a ynoTpeby y nocTpojewy 3a npepagy, Kkako je rope
HaBeJeHO, HaMeHEHN 3a pacTBapake 03payeHor HykreapHor ropuea, Koju cy
y CTakby [a u3gpxe Tonsne, BUCOKOKOPO3UBHE TEYHOCTH, a KOjU Ce MOTY MyHUTU
N oapKaBaTu AarbMHCKOM KOHTPOJSIOM.

EkcTpakTopu ca pacTBapayvMma U onpeMa 3a eKCTpakuujy pacTeapaunma
YBOOHA HAMMOMEHA

EkcTpakTopy ca pacTBapayuma npumajy v pactBop O3padeHor ropmsa U3
nocyda 3a pacTBapake M OpraHcKkuM pacTBOp KOju pasgBaja ypaHujym,
nayToHMjyM n comucnoHe npoaykte. Onpema 3a eKkcTpakuunjy pactsapaymma ce
0BWYHO MpojekTyje Tako Aa ucnykwasa CTpore pagHe napameTpe, Kao LWTO je
Ayr pagHu Bek 6e3 3axTeBa 3a oAp)xaBakeM MM MorogHoOCT 3a jeJHOCTaBHY
3aMeHy, jeQHOCTaBHOCT paja M KOHTpone, Te nekcMbunHocT Ha npomMeHe
ycrioBa npoueca.

MocebHO npojekToBaHW UNU NPUNPEMIbLEHN EKCTPaKTopu ca pacTBapaqvmma,
Kao WTO Ccy nyweHe wunu nyncupajyhe KormoHe, TanoXxHe Melwanuue wnm
LeHTpudyranHm KOHTakKTopu 3a ynoTpeby Yy nocTpojewy 3a npepagy
o3padeHor ropuea. EkcTpaktopu ca pactBapaduma mopajy 6utn oTnopHu Ha
KOPO3MBHO [AejCTBO a30THe KucenuHe. EkcTpakTopn ca pacTtBapaumma cy
OOMYHO HanpaBfbeHM MO WU3Y3eTHO BUCOKUM cTaHaapavma (ykrbydyjyhu
nocebHe TexHUKe 3aBapuBawa W WHCMNEKUMje, ocurypawa KesanuteTa Wu
KOHTpOSie kBanuTeTa), of Hephajyher 4envMka ca HUCKMM cagpkajem
yrTbeHUKa, TUTaHWjyma, LUMPKOHWjyMa WNU HEKOr OpYror BUCOKOKBaNUTETHOr
MaTepwujana.

CynoBu 3a gpXake UNuv cKnaguwTewe XxeMuKanuja
YBOOHA HAMNMOMEHA

Kao pesyntaT dhase ekcTpakuumje pactBapadnma HacTajy Tpy rnaBHa npouecHa
TeyHa Toka. CydoBu 3a OpXawe Unu cknaguwitewe ce Kopucte y Aarboj
npepaauv cea Tpy Toka Ha cnegehn HaunH:

(@) YmcTn pacTBOp YpaHMjyMOBOI HUTpaTa CE KOHLUEHTPYyje McnapaBakem U
npenasu y npouec geHuTpauuvje rge ce npetsapa y ypaHujym okcug. Taj
oKcug ce NOHOBO KOPUCTU Y HYKIeapHOM FOPMBHOM LIMKIYCY.

(6) PacTtBOp BMCOKO paguoakTMBHMX (UCMOHMX npoaykata obuyHo ce
KOHLEHTPYje McnapaBareM U CKNaauWTM Kao TeYHM KoHueHTpaT. OBaj
KOHLEHTpAT Ce MOXe KacCHuje ucnapaBaTu M KOHBEPTOBATM y OOMMK
npvknagaH 3a cknaguliTeHEe Un oafiarame.

(8) Yuctn pactBop NNYTOHWjyM HUTpaATa Ce KOHUEHTpyje M CKnaguwTtu Jo
HEroBor npeHoca y darbe npouecHe ase. Cynosu 3a apxawe wunu
cKknaguwiTewe pacTtBopa MyTOHWjyMa Cy Hapo4uMTO MPOjeKTOBaHU Kako
6u ce n3bernm npobnemm KPUTUYHOCTWU KOjU Cy nocnegvua npomMeHe y
KOHUEeHTpaumju 1 obnunky oBor Toka.

MocebHO npojekToBaHN WM MPUNPEMIbEHN CyOOBUM 3a JpXawe wunu
cKraavwTere n Kopuwherwe y nocTpojewy 3a npepagy Oo3padeHor ropuvsa.
CypnoBu 3a gpxarwe unu cknaguwtese mopajy 6utn OTnopHM Ha KOPO3WBHO
AejcTBo a30THe kucenuHe. CyaoBM 3a ApXare WUnu CKnaguvwTere ce 06Uu4Ho
nspahyjy og matepujana kao wWTO je Hephajyhn Yenuk ca HUCKUM cagpxajem
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YITbeHUKa, TUTaHUjyM WNW  UMPKOHWjYM WNW OPYrM BUCOKO KBaNUTETHM
maTtepujanu. CyooBu 3a ApXare UK cknaguTere mMory GUTh npojekToBaHm
3a [arbMHCKO YynpaBrbakbe W ofpxaBawe WM Mory umatn cnepehe
KapaKTEPUCTMKE 3a KOHTPOSY HyKNeapHe KPUTUYHOCTY:

(1) 3vpoBe MM yHyTpallke KOHCTPYKLMje ca Gop-eKBMBANeHTOM O/ HajMake
[Ba MpoLeHTa, Unu

(2) makcumanHu npeyHunk og 175 mm (17 in) 3a UMNUHOPUYHE cyaoBe, Unn
(3) MmakcumarnHy wupuHy og 75 mm (3 in) 3a nno4YacTy unmn NpcTeHacTun cya.
CucteMm 3a KOHBep3ujy NNyTOHUjyM HUTpaTa y oKcua

YBOOHA HAMNOMEHA

Y BehuHn nocTpojewa 3a npepagy, OBaj 3aBpLUHM npouec obyxsaTta
KOHBEP3Wjy pacTBopa MNAYyTOHWjyM HuTpaTta y NnyToHWjym guokcug. [naeHe
dyHKUMje Y OBOM MpoLeCy Cy: CKNaaulTere M nodellaBawe Matepujana 3a
Hanajake npoueca, TanoXewe W cenapaumja uBpcTe/TevyHe dhase,
KanuuHaumja, pykoBawe Npou3BOAOM, NpoBeTpaBawe, ynpaBbake 0TnaaoMm
N KOHTpOIa npoLeca.

KomnneTHn cuctemu, nocebHO MpojekToBaHM WM MNpunpemrbeHn 3a
KOHBEP3Wjy MIyTOHUjyM HUTpaTa y NAyTOHWjyM oKkcui, nocebHo npunaroheHn
Tako fa ce u3berHe KpUTUYHOCT M edeKkTM 3padvera, a OnacHoCT Of
TOKCUYHOCTM CBefe Ha Hajmaky Mepy.

CucTtem 3a npousBoAkYy MeTana niyToHUjymMa u3 niyToHUjyM oKcuaa
YBOOHA HAMNOMEHA

OBaj npouec, Koju 6n Morao GuTn MoBe3aH ca MOCTPOjeHeM 3a npepagy,
obyxBata dnyopoBake MAYyTOHMjyM Auokcuaa, OBMYHO ca  BMCOKO
KOpO3nBHMM (hryopoOBOAOHNKOM, 360r nNpou3BoaHe MNIYyTOHMjyM donyopmaa
KOju ce KacHuje penykyje nomohy meTtana kanumjyma BUCOKe 4ucTohe 3a
NPoOM3BOAKY MeTasiHor niyToHujyMma n wibake Kanuujym dpnyopuga. [nasHe
dyHKuMje obyxBaheHe oBMM npouecom cy: dnyopoBake (HAP. YKIbydyje
onpemy npou3BedeHy unuM O6MNOXeHy nneMeHuTUM MeTarnom), peaykumja
MeTana (Hnp. Kopuwherwem KepamMudkMx TUrNoBa), pereHepauuja Lrbake,
pykoBake Npoun3BoAOM, MpoBeTpaBake, ynpaBrbake OTNaAoM M KOHTpona
npoueca.

KomnneTtHn cuctemu, nocebHO MpoOjeKTOBaHNW WM  MNpunpemMibeHn 3a
npov3BoAkY MeTana nnyToHWjyMa, HapouuTo npwunarofeHn kako 6u ce
nsberna KpUTUYHOCT M edpeKkTn 3payera, a ONacHOCTU 0f TOKCMYHOCTU CBene
Ha HajMaky Mepy.

MocTpojera 3a Npon3BOAHY FOPUBHUX efleMeHaTa
. 1OCTpOjer-e 3a NPON3BOAHY rOPMBHUX erieMeHaTa” obyxsaTta onpemy:

(@) koja obwyHO ponasn y avpekTaH goaup ca NpOU3BOOAHUM  TOKOM
HyKreapHor martepujana unm ra OMpekTHO npepafyje unmM KoHTponuule,
nnu

(6) koja 3anTmMBa HykneapHu MaTepujan yHyTap Kowyrbuue.

NocTpojewsra 3a cenapauuvjy usoTona ypaHujyma MU onpema, OCUM

aHaNUTUYKNX UHCTPYMEHaTa, NOCeOHO NpojeKToBaHa UNWU NpUNpeMrbeHa y Ty
CBpXy

CraBke onpeme koje ce cmaTpajy obyxsaheHum 3HayerweMm u3pasa ,onpema,
OCMM aHanUTU4YKMX MHCTPYMeHaTa, nocebHO npojekToBaHa nnu napaheHa” 3a
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cenapauujy usoTtona ypaHujyma cy:

FacHe ueHTpudyre u CKMOMNOBM U KOMMNOHEHTE NOCE6GHO NMpojeKToBaHe

WU NpunpemrbeHe 3a ynoTpeby y racHUM LeHTpudyrama

5.1.1.

YBOAHA HAMOMEHA

MacHa ueHTpudyra ce o6UYHO cacToju of uunuHapa (uunuHgapa) ca TaHKUM
3ngosuma npevHuka nameny 75 mm (3 in) n1 400 mm (16 in) koju ce Hanasu y
Bakyymy u okpehe Benukom nepudgepHom 6p3vHom og 300 m/s unm Behom
OKO CBOje LeHTpanHe BepTukanHe oce. [Ja 6u ce nocturna senvka 6p3vHa,
MaTepujanu 3a u3pagy PoTaUMOHMX KOMMOHeHaTa Mopajy OuTn BUCOKOT
ofHoca 4BpCTONE W TryCTMHE, a POTOPCKMA CKMoM, na cTora U Herose
nojeanHayHe KOMMOHEHTe, Mopajy ©Ooutn wuspaheHn ca Beoma Manum
TonepaHuunjama kako 6u ce HepaBHOTEXa CBena Ha MUHUMYM. 3a pasnuky oA
Apyrmx ueHTpudpyra, ko racHux ueHTpudpyra 3a oborahmBare ypaHujyma
KapaKTepuCTUYHO je TO fa y KOMOopu poTopa MocToju poTupajyha nperpaga
(nnun BUwe HKX) y 06NKMKY gMcKa, a pacnopep CTaunmoHapHUX LeBu 3a oBo4 U
ekcTpakumjy raca UFg, ca Hajmarwse 3 3acebHa KaHana, of Kojux cy 2 nosesaHa
ca nonatvuama Koje ce NpoTexy of OCOBMHE poTopa npema oboay komope
poTopa. Y BakKyyMcCKOj cpeauHu ce Takohe Hanasu ogpeheHn 6poj KpUTUYHNX
erlemeHaTa Koju ce He OKpehy u Koje, nako cy nocebHO MpojekToBaHu, Huje
TELWKO M3paguTu HUTU ce u3pahyjy oA yHukaTHuX maTepujana. MehyTtum,
nocTpojere LeHTpudyre 3axteBa Benvku Opoj TUX KOMMOHeHaTa Tako Ada
KONMMYMHE MOTy NPYXXUTK BaXKHY Ha3HaKy Kpajike ynoTtpebe.

PoTtupajyhe komnoHeHTe
(@) KomnneTHu cknonoBu poTopa:

LnnuHapy TaHkux 3ngoBa MNM HEKONuko mehycoBHO noBesaHux uunuHaapa
TaHKNX 31MaoBa, uapaheHnx o4 jedHor nnu BuLle MaTtepujana BUCOKOr ogHoca
yBpcTohe n ryctmHe onmncaHux y OBJALLIHEHY m3 oBor ogerbka. Ako ce
mehycobHo noBesyjy, uunuHapu ce cnajajy nomohy dnekcnbunHmx mexosa
UM NPCTEHOBA, Kako je onucaHo y cnegehem opersky 5.1.1.(8). PoTop je
ONpeMSbeH YHYTpaLLlHOM Nperpagom (Mnv BuLLE HUX) U NOKMONUMMa, Kako je
onucaHo y cnegehem operbky 5.1.1.(r) u (4), ako je y KOHa4yHOM O6GnuKy.
MehyTum, KomnneTaH CKMon ce MOXe WUCMOopYyYuTM caMO Kao AefMMUYHO
MOHTUPaH.

(6) Potopcke ueBwu:

MocebHO npojekToBaHM WU  MNPUNPEMIBEHN LUUNMHOPU TaHKUX 3MAoBa
nebrouHe 12 mm (0.5 in) nnn mame, npednmka mamehy 75 mm (13 in) n 400
mm (16 in), npon3BeaeHn o4 jedHOr UM BULLE MaTepwujana BMCOKOr ogHoca
yBpcTohe u ryctmnHe, koju cy onmcann y OBJALUHEHSY 13 osor ogerska.

(8) [lNpcTeHOBM UM MEXOBW:

KomnoHeHTe noceGHO npojekToBaHe WM MNpunNpeMsbeHe Tako ga CTBOpe
FIOKanHW OCfoHaL, 3a POTOPCKY LieB Unu Aa NoBe3yjy BuLIE POTOPCKUX LEBMU.
Mex je kpaTkm umnuugap gebromHe 3vga 3 mm (0.12 in) unu mame, npeyHuka
namehly 75 mm (3 in) n1 400 mm (16 in), koju uma Habope, a nspaheH je oa
MaTtepujana BMUCOKOr ofHoca 4BpcTohe W TrycTMHE, KOju Ccy onucaHn y
OBJALLUHEHY 13 oBor ogerska.

(r) MMperpage:

KomnoHeHTe y 06nuky amncka npeyHunka namehy 75 mm (3 in) n1 400 mm (16
in), NocebHO NpojeKToBaHe UMW NpUNpPeMIbEHE 3a yrpafky yHyTap poTopcke
ueBn UeHTpudyre, kako 6u ce wusonoeana ogBOoOHA KOMOpa Of rNaBHE
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cenapaumoHe KOMope, Kao U [a Yy HEKMM crnyyajeBnMa MOMOrHe LMpKynauumjy
raca UF¢ yHyTap rnmaBHe cenapauuoHe KoMope poTopcke ueswu, nspaheHe of
MaTtepujana BUCKOr ofHoca 4BpcTohe W TyCTUHEe, Kako je onucaHo Yy
OBJALWLUHEHY 13 oBor ogerska.

() TopHK Noknonuwn/ooHK NOKMOMLUM:

KomnoHeHTe y 06nnky aucka npedHuka mamehy 75 mm (3 in) u 400 mm (16
in), nocebHO npojekToBaHe WNM MPUNPEMSbEHE [a Hanexy Ha Kpajese
poTopcke ueBu M Tako 3agpxasajy UFg yHyTap poTopcke LeBu, kao u ga y
HEeKMM criydajeBMMa MOAYNpYy, 3adpXe WM cagpke Kao cacTaBHM [eo
eneMeHT ropker nexaja (ropswu noknonaw), UM Hoce poTupajyhe enemeHTe
MOTOpa M OOHWN Nnexaj (oM Mnokrnonau), a uspaheHe cy o maTtepujana
BMCOKOI 0HOca 4BpcTohe M ryctuHe koju cy onmcanHn y OBJALUHSEHY m3
OBOr oferbka.

OBJAULHEHE
MaTepujanu koju ce KopucTe 3a poTupajyhe koMnoHeHTe LeHpudyre cy:

(@) MapeHUMHr Yyenuk 3aTesHe uBpcTohe o 2.05 x 10° N/m? (300.000 psi)
U BULLE;

(6) nerype anymuHmjyma 3atesHe uspctohe og 0.46 x 10° N/m? (67.000 psi)
U BULLE;

(B) BrakHactTu wmaTepujanu norogHM 3a ynoTpeby y KOMMO3UTHWUM
CTPYKTYpama, koju umajy cneumduyanm moayn og 12.3 x 10° m unu sehu un
cneumduyHy 3aTtesHy uspctohy og 0.3 x 10° m unu sehy (,cneundnynm
moayn" je Janroe moayn y N/m? nogerbeH ca cneunduyHOM TEXWUHOM Y
N/m® ,cneuudmuHa 3aTe3Ha uBpcToha“ je 3aTesHa uspcTtoha y N/m?
noperbeHa ca cneuuduiHom TexuHom y N/m?).

CTtaTuyke KOMMOHEHTe
(a) MarneTHn Bucehu nexajesu:

[MocebHO npojekToBaHM WMNU NPUNPEMIBEHN CKINOMOBM feXxajeBa Koju ce
cactoje of npcTeHactor marHeTa obeweHor y KyhuwTy Koje cagpxu
amopTuayjyhmn meanjym. Kyhuwrte he 6utn nspaheHo og matepujana oTnopHor
Ha Kopo3wujy mnsaseaHy genosawem UFg (Buaetn OBJALUHGEHSE Tauke 5.2).
MarHeT je cnperHyT ca MarHeTHMM [MOfoM Wnn  ApyrMMm  MarHeTom
NMOCTaBIbEHMM Ha TOpHM MOKIONaL, poTopa, Kako je OnMcaHo Yy OAerbKy
5.1.1.(n). MarHeT MoXe OGUTK y OOGMMKY MPCTEHa, a OO4HOC CrnoSballHEer U
YHyTpaLlkEer NpeYHnKka je makwun unu jegHak 1,6:1. MarHeT moxe 6uTtn Takeor
obnuka ga je nodetHa nepmeabunHoct 0.15 H/m (120.000 CGS jegmHuua)
unn Beha, 3aoctana marHetTusauuvja 98.5% wnu BuWeE, UM EHEpreTckn
npoussog Behu oa 80 kJ/m? (107 gaus—ersteda). Ocum yoburuajeHux ceojctaBa
MaTepuvjana, npegycrioB je pga ce OoACTynawe MarHeTHMX oca of
reomMeTpujCKNX OCa OrpaHMyn Ha Beoma Marne TonepaHumje (Marwe og 0.1 mm
unun 0.004 in) unu ga ce nocebHO 3axTeBa XOMOreHOCT MaTepujana marHeTa.

(6) JlexajeBn/amopTunsepm

MocebHO NpojekToBaHM WMNM NPUNPEMILEHWN NEXajeBU KOju umajy 3rrnobHo
OOpTHM CKMON ca YaloM, MOHTMpaH Ha amopTusepy. 3rnob je obuyHo
OCOBMHA 0O KarbeHOr 4Yenuka ca MnomnyrnonToM Ha jegHOM Kpajy W
npuyspwheweM Ha AOHEM MOKIOMLUy, Ha APYroM Kpajy, Kako je onucaHo y
ogereky 5.1.1.(a). Mehytum, ocoBnHa MOXe umaTM npuuBpliheH
XnapoanHaMnykm nexaj. Yawa je y obnuky Kyrnuue ca nonynontactum
yaybreeweM Ha jeaHoj ctpaHu. OBe KOMMOHEHTE Ce 4YecTo WCropydyjy
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O[1BOjeHO o3 amopTu3epa.
(8) MonekynapHe nymne:

MocebHO NpojeKTOBaHN UK NPUNPEMIbLEHN LIMMMHAPY KOjU UMajy yHyTpallHe
MalUMHCKM oBpaheHe nnu ekcTpyavmpaHe cnuvpanHe >xrnebose n yHyTpallhe
MaLUMHCKM obpaheHe npospTe. TunNuyHe AMMeH3uje cy cnegehe: yHyTpallksu
npeyHuk og 75 mm (3 in) go 400 mm (16 in), aebrbuHa 3nga 10 mm (0.4 in)
unun Buwe, OyxuHe jegHake wnu Behe op npeyHuka. XKnebosu cy obuyHO
npaBoyraoHor npeceka u gyéokn 2 mm (0.08 in) nnu suwwe.

(r) CraTopu moTopa

lMoceBHO MpojekToBaHM UNK NPUNPEMIBEHN CTAaTOPU NPCTEHACTOr obnuka 3a
BuwecdasHe AC xuctepesucHe (UM pPenyKTaHCHE) eflekKTpomoTope
Han3MeHWYHe CTpyje 3a CUHXPOHWU pan Yy BakyyMy y (OpeKBEHTHOM OMCery of
600-2000 Hz wn oncery cHare oag 50-1000 VA. Cratopu ce cacTtoje opf
BUWeasHMX HamoTaja Ha CrojeBUTOM rBO3OEHOM je3rpy mManumx rybutaka,
ypaheHoM of TaHkux crojeBa yobuuajeHe gebromHe 2.0 mm (0.08 in) unu
Make.

() Kyhuwrte ueHTpudyre/nexuwta

KomnoHeHTe nocebHO npojekToBaHe Unu npunpemrbeHe 3a yrpagkwy ckrona
POTOPCKMX LieBM racHe ueHTpudpyre. Kyhuwte ce cactoju og KpyTor uunuHgpa
nebrouHe 3mpga go 30 mm (1.2 in) ca npeuMsHoO MalKMHCKM obpaheHum
KpajeBMMa 3a CMeLlTaj nexajeBa U ca jedHOM unu Bulle npupybHuua 3a
MOHTaxy. MawwmHckn obpaheHn kpajesu cy mefyycobHO napaneniHu, a ynpaBHu
y OOHOCY Ha y3ayHy ocy umnuHapa nog yrnom og 0.05 cteneHn nnun marse.
Kyhunwte moxe Takohe 6uTn CTpykType caha 3a cmeluTaj HEKOSTIMKO POTOPCKMX
uesn. KyhmwTta cy nspaheHna og matepumjana oTNOPHUX Ha KOPO3MBHO 4€ejCTBO
UFs nnu cy 3awtMheHa TakBum maTepuvjanmva.

(A) Nonatuue

lMocebHO npojekToBaHe Unu NpuUNpemMrbeHe LEeBW YHyTpallher npevyHuka Ao
12 mm (0.5 in) 3a mn3geajakbe raca UFg M3 poTopcke LEBM Ha MNpuHUMNY
lMutooBe ueBM (TO jeCT ca OTBOPOM npema nepudepHoOM TOKy raca yHyTap
poTOpCKe LIEeBM, HA NpuUMep, CaBUjak-eM Kpaja pagujanHo NnocTaBfbeHE LEBW)
Koje je moryhe Npu4BpCTUTU Ha LEHTPanHW CUCTEM 3a eKcTpakunjy raca. Llesu
Cy uspaheHe o maTtepujana OTMOPHUX Ha KopoameHO fAejctBo UFg unn cy
3awTnheHe TakBUM Matepujanuma.

NMocebHO NpojeKkTOBaHM UNK NpUNpeMIbLeHM NOMORHU cuctemMmu, onpema

M KOMMOHEeHTe 3a NocTpojera 3a oborahuBawe NnomMoNRy racHuMx LeHTpudyra

YBOOHA HANOMEHA

MomohHK cucTemu, onpema u KOMMOHEHTE 3a MOCTpojera 3a oborahueame
noMohy racHMx uUeHTpudyra cy CUCTEMU TNOCTpOjeHa 3a Harnajawe
ueHTpudyra UFg, 3a mefycoGHO noBeanBame NojeAnHavYHMX LeHTpudyra tako
Aa ce dopmupajy kackage (mnun gase) koju omoryhasajy nocteneHo cse Behe
oborahmBawe, kao W 3a wusgBajawe ,npoussoga” u ,ocrataka” UFs 13
ueHTpudyra, 3ajeqgHo ca onpemMomM noTpebHOM 3a MOroH ueHTpudyra wunm
KOHTPOIy MoCTpojer-a.

UFs ce obu4HO ncnapasa M3 YBPCTOr CTakwa 3arpeBarem y ayToknaBuma u
O4BOOM Yy racoBUTOM OBGNMKY y LeHTpudyre NpPeko KackagHOr KONEeKTOPCKOr
uesoBofa. ,llpoussog” n ,octaun” racHux TokoBa UFg, koju wnsnase us
ueHTpudyra, Takohe ce warby KackagHUM KONMEKTOPCKMM LIeBOBOAOM Y
xnagHe Tpanose (koju page Ha oko 203 K (-70°C)), rae ce KOHAEH3yjy npe
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Jarber npeHoca y ogroapajyhe KOHTejHepe 3a TPaHCNopT UIu CKNaguLllTere.
MowTo ce nocTpojewe 3a oborahuBawe cacToju o4 BuWeE Xurbaja
ueHTpudyra nopehaHux y Kackage, nMOCToje KUIOMETPU  KacKagHuxX
KONEKTOPCKNX LEeBOBOAA, MNOBe3aHWX MNOoMoNy BuWe Xurbaga BapoBa ca
3HaTHUM MOHaBbakeM pacnopena. Onpema, KOMMOHEHTE U LIEBOBOAHM
CUCTEMW NPOU3BOAE Ce Y CKnagy ca BeoMa 3axXTEBHUM CTaHgapauma Koju ce
ofHOCe Ha BakyyM u unctohy.

Cuctemu 3a Hanajawe/cuctemu 3a ogsoherse NpomsBoaa U ocTataka

MocebHO NpojekToBaHM MM NPUNPEMIbLEHWN MPOLECHU cucTeMu obyxBaTajy
cnepgehe:

HanojHe ayTtoknase (unu craHuue), Koje ce kopucte 3a yBohewe UFg y
Kackage ueHtpudyra npu nputmncky go 100 kPa (15 psi) n 6pauHun og 1 kg/h
Unu BuLLE;

HecybnumaTtope (Mnn xnagHe Tpanose) 3a yknawake UFg u3 kackaga npu
nputucky go 3 kPa (0.5 psi). Oecybnumatopu ce mory oxnagutm [o
Temnepatype og 203 K (-70°C) u 3arpejatn go 343 K (70°C);

CtaHuue 3a ,nponseog” u ,octatke” 3a npebaumeawe UFg y kOHTEjHEpE.

OBO nocTpojere, onpemMa W LEBOBOL CYy KOMMIIETHO HanpaeBibeHUM Of
MaTepujana OTNoOpHUX Ha Kopo3uBHO AejcTBo UFs nnn cy obnoxeHu hwuma
(sugetn OBJALLHEHSE y oBOM oaerbky) U Npov3BedeHu y ckragy ca Beoma
CTpPOrMMm cTaHgapvma 3a BakyyM M YACTONYy.

MaLUMHCKMN KONEeKTOPCKO-LeBOBOAHU CUCTEMU

MocebHO npojekTOBaHM WU NPUNPEMIbEHN LEBOBOAHUM CUCTEMU W
KONEKTOpCKN cuctemu 3a pykoBawe ca UFg yHyTap kackaga ueHTpudyre.
LleBoBOagHa mMpexa je 06n4HO ca ,TPOCTPYKMM” KONEKTOPCKUM CUCTEMOM, Tako
0a je cBaka LeHTpudpyra nosesaHa ca CBakMM KONeKTopoM. Taj pacnopen ce y
3HATHOj Mepu NoHaerba. Y Lenoctn cy napaheHu og matepujana OTnoOpHUX Ha
UFe (Bngetn OBJALUHSEHSE y oBom ogerbky) n npomsBedeHn y cknagy ca
BeOMa CTPOrMM ctaHgapavma 3a Bakyym u 4yuctohy.

UFs maceHu cnekTpomeTpu/jOHCKN N3Bopu

MocebHO npojekToBaHW UMW MPUNPEMIbEHM MarHeTHU WM KBagpymnosHu
MaceHu CMeKTPOMETPU 3a OHMAjH y3umare y3opaka M3 HanojHor dnyumaa,
npovssoda wunm octataka M3 TokoBa raca UFs koju umajy cse cnepgehe
ocobuHe:

1. jeouHn4Hy pesonyumnjy 3a aToMcky macy sehy og 320;

2. jOHCKe M3BOPE HanpaBibeHEe Of HUXPOMAa UMM MoHena uUnu cy o6noxeHu
TUM MaTepujannma unm HUKNOBaHM;

3. u3BoOpe 3a joHnsauujy Ha 6a3n 6ombapaoBara eNneKTpPoHNMa;
4. KOneKTopcke cucTteme NnorogHe 3a aHanusy nsortona.
Ypehaju 3a npomeHy dpekBeHLUUje

Ypehaju 3a npomeHy pekBeHumje (Takofje no3HaTu Kao KOHBEPTOPU UMK
NHBEPTOPK) NOCEBHO NPOjeKTOBaHW UNW NPUNPEMIbEHU 3a Hanajake craTtopa
MoTopa Kako je pgeduHucaHo y 5.1.2.(rf) vnv [enoBu, KOMMOHEHTE W
NMOACKNOMNOBN TakBuX ypehaja 3a npomeHy pekBeHuuje Koju umajy cBe
cnefehe kapakTepucTuke:

1. BuwedasHn nanas og 600 go 2000 Hz;
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2. BMWCOKY cTabunHocT (ca KoHTponom dpekBeHumje 6orbom og 0.1%);
3. HUCKOXapMOHWMjCKO n3obnuyerse (Mare og 2%); n

4. edwmkacHocT Behy o 80%.

OBJALLHEHE

lope HaBedeHe CTaBke gonase y AMPEKTaH KOHTaKT ca npouecHum racom UFg
UNU OUPEKTHO KOHTPONWLWY LEeHTpudyre u nporas raca us UeHTpudyre y
LeHTpUdYry 1 U3 Kackage y kackagy.

MaTepujanm OTNOpHM Ha Kopo3mBHO pAejctBo UFg cy Hephajyhu 4enuk,
anyMuHujyMm, nerype anymuHujyma, HUKN unu nerype koje cagpxe 60% wunu
BULUE HUKNA.

Moce6HO HpOjeKTOBaHM unnn npunpemMmibeéHun CKnonoBm " KOMNnoHeHTe 3a

ynotpeOby y npouecy o6orahnsawa racHom gucpysumjom

5.3.1.

5.3.2.

5.3.3.

YBOAHA HAMMOMEHA

Kog meToge cenapaumje usotona ypaHujyma racHom amdysujom, rrnasBHU
TEXHOJSIOLWKMA CKIOM je crneumjanHa nopo3Ha nperpaga 3a racHy gudysujy,
naMewmBad TonnoTe 3a xnahewe raca (Koju ce 3arpeBa MOCTYMNKOM
KomMmnpecuje), 3anTUBHU BEHTUMN N KOHTPOSTHW BEHTUNU U uesosoaun. byayhu
[a TexHonoruja racHe andyaunje kopuctn ypaHujym xekcadnyopug (UFs), cee
NnoBpLUMHE onpemMe, LIeBOBOAA U MHCTPYMEHTauuje (Koje gonase y KOHTakKT ca
racom) mopajy 6utn HanpaBrbeHe of Martepujana Koju ocrtajy ctabunHu y
noanpy ca UFe. lMocTpojerwse 3a racHy audysujy 3axteBa Benukn 6poj oBmx
CKronoBsa, Tako Ada KonuuuMHe wMory 6uTM 3HavajaH nokasaTerb Kpajwe
ynoTpebe.

Mperpape 3a racHy andys3njy

(@) TMocebHO npojekToBaHW WMNU MNPUNPEMIBEHM TaHKM MOPO3HM uUnTepw,
BenuunHe nopa 100-1.000 A (aHrctpema), aebrbuHe 5 mm (0.2 in) unu
Marwe, a 3a ueBacTe obnuke, npedHnka 25 mm (1 in) unn Mambm,
HanpaBfbeHN OA MeTanHUX, MOSIMMEPHUX UMM KepaMuUyKux maTtepujana
OTMOPHUX Ha KOPO3njy nsassaHy genosawem UF;, n

(6) nocebHO nMpunpeMrbeHa jeauHerba Uin NpaxoBy 3a MPOM3BOOHY TaKBUX
dunTtepa. Takea jeantersa 1 NpaxoBu obyxBaTajy HUKIT UK nerype Koje
cagpke 60 % wnu BuWe HWKNA, anyMWHUjyM OKCUO WM MNOTMAYHO
dnyopoBaHe YrrbOBOOOHMYHE Nonumepe oTtnopHe Ha UF;s, Koju umajy
ynctohy 99.9 % wunu Behy, BenuunHy yectuua mawy og 10 MUKpPOHa U
BMCOK CTENeH YyjeAHa4yeHOCTW BEenMYMHEe YecTuua, Koju cy nocebHo
npunpeMILeHun 3a n3pagy nperpaga 3a racHy gugysujy.

KyhuwTa 3a racHe audysope

MocebHO NpojeKToBaHN NN NPUNPEMIbEHN 3anTUBEHN LUUITMHOPUYHM CyO0BU
npeyHuka seher og 300 mm (12 in) n gyxuHe Behe og 900 mm (35 in) nnn
npaBoyraoHn cyaoBu ynopeamBux AUMeH3uja, Koju UMajy jedaH ynasHu n apa
n3nasHa npukrbydka npeyHunka seher ogq 50 mm (2 in), 3a yrpagwy nperpage
3a racHy audysujy, HanpaBrbeHn of MaTtepujana oTnopHux Ha UFg mnu
o6noXeHn TUM MaTepujanuma, W NPOJEKTOBAHM 3a XOPMU3OHTaNHy Wnn
BEPTUKAsHy yrpagwy.

Komnpecopu 1 racHe gyBarbke

MocebHO  npojekToBaHM W NPUMNPEMIbEHW  aKCujanHu,  pagujanHu
(ueHTpudpyranHn) mnn 3anpemMmHCKM  (KNUMHW, OBPTHO-KPWUIHW, 3yn4yacTw,
3aBOjHM, MeMOpaHCKU) KOMMPEecopu, UMK racHe AyBarbke ca KanauuTeTom
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ycucasatrba (npotokom) UFs oa 1 m*/min unu sehum, NOTMCHUM NPUTUCKOM [0
Hekonuko ctoTuHa kPa (100 psi), KOHCTpyucanu 3a gyrotpajHn pag y UFs
OKpyXehy, ca unu 6e3 enekrpomoTtopa oarosapajyhe cHare, kao n nocebHun
AenoBu TakBUX KOMMpecopa 1 racHux gysarbku. OBy KOMNpecopu 1 AyBarbke
nmajy cteneH cabujawa namehy 2:1 n 6:1 n HanpaerbeHW Cy o4 MaTepujana,
nnn obnoxeHn (NpecBy4YeHn) MatepujanMmMa, OTNOPHMM Ha KOpPO3Wjy n3asBaHy
penosaweMm UFe.

3antuBKe 3a potupajyhe ocoBuHe

Moce6HO npojekToBaHe WMM MPUNPEMIbeHe BaKyyMCcke 3anTuBke, ca
NPUKIbYYLMMA 33 Hanajakse U UCyLUTarke 3anTUBKM, 3a 3anTUBaHe OCOBMHE
Koja noBeayje poTop KOMNPEecopa Unu racHe AyBarbke ca NOroHCKMM MOTOPOM,
Tako ga ce obesbeau noysdaHo 3anTMBake NPOTMB yrnacka Basayxa y
YHyTpaLLtby KOMOPY KOMMpecopa Unu racHe Aysarbke HanyseHe racom UFe.
Takse 3anTuBKe Cy 0GMYHO NPOjEeKTOBaHE 3a KOMMYMHY yNacka 3aluTUTHOT raca
marby oa 1000 cm*/min (60 in®min).

U3mewsuBaum TonnoTe 3a xnahewe UF;

MocebHO npojekToBaHW UMM MNPUMNPEeMIbEHW  U3MEeHMBaYM  TONMoTe
HanpaerbEHM Of MaTepujana OTMOPHMX Ha Kopo3umBHO paejctBo UFs unn
obrnoxeHn TMM maTepujanuma (ocum Hephajyher yenuka) nnu G6akpoMm unu
ouno kojom koMGuHaUMjoOM TUX MeTana, a HaMeleHM 3a BPEeOHOCT NpoMeHe
nputnucka kog uypewa of Hajmawe 10 Pa (0.0015 psi) Ha caT npu pasnuum
nputucka og 100 kPa (15 psi).

NMocebHO npojekTOBaHU UnNu npunpeMmrbLeHn nomohHu cuctemu, onpema

M KOMMOHEeHTe 3a ynoTpeody y npouecy oborahmBawa racHom gudysunjom

YBOOHA HANMOMEHA

lMomohHK cucTemn, onpema u KOMMNOHEHTE Yy NOCTpojewuMa 3a oborahumeare
racHoM gmdysmjoMm Cy CUCTEMW NOCTPOjeHa Koju cy noTpebHn 3a gosoa UFg
A0 TracHor Audy3MOHOr CcKrona, noBe3uBake MNojeAMHaYHUX CKrornosa Y
kackage (unm pase) koje omoryhaBajy nocteneHo Behe oborahuBawe W
nsgBajame ,npomssoga” un ,ocrataka’ UFs 13 andysmoHux kackaga. 36or
BENUKUX MHEpUMjanHMX CBojcTaBa AMMY3NOHNX Kackada, Obuno Kakae npekug
HMXOBOI paja, a nocebHo 3aycTaBrbakwe, 4OBOAN A0 030MIbHUX nocneguua.
NMpema ToOMe, CTPOro U CTanHO ogp)KaBake Bakyyma Yy CBUM TEXHOSOLUKAM
cucteMmma, aytomMaTtcka 3awTuTa of akumpeHata U npeumsHa aytomartcka
perynaumja racHor npoToka je of 3Hadaja y NoCTpojery 3a racHy audysujy.
CBe TO wu3uckyje notpeby 3a onpemarem MOCTpojera BeNUKMM Opojem
MEPHMX, PErynaumoHmnX N KOHTPOMHUX cucTema.

Nlac UFs ce o0OM4HO wncnapaBa W3 UWNMHOAPA KOjU Cy CMELWTEeHU Yy
ayToknaevMma u guctpubyupa y racHom obnvky Ao ynasa nomohy kackagHor
KonekTopckor uesosoga. ,[1ponseog” u ,octaun” racHux TokoBa UFe ogBoae
ce o4 wu3nasa nomMohy KackagHOr KONEKTOPCKOr ueBoBoda OO0 XNagHuX
TpanoBa unn A0 KOMMNpPecuoHux cTaHuua rae ce rac UFg npeTtBapa y TeyHo
cTawe npe ynyhmBawa y ofgrosapajyhe KOHTejHepe 3a TpaHCNopT WuIu
cknaguwTtere. lNMowTo ce nocTpojewe 3a oborahmBawe racHoM Andysujom
cacTtoju og Benukor 6poja cknonosa 3a racHy audyaunjy nopefhaHux y kackage,
NnocToje KMNOMeTpU KackadHOr KONMEeKTOPCKOr LeBoBoAa, YKbyyyjyhu xurbage
BapoBa W BenukM Opoj noHaBrbawa pacnopega. Onpema, KOMMOHEHTE U
LEeBOBOOHN cucTemun cy uspaheHn y cknagy ca Beoma BUMCOKUM CTaHAapavma
3a Bakyym u yuctohy.
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Cuctemu 3a Hanajawe/cuctemu 3a ogsohjerse nNponsBoaa U ocTaTka

MoceBHO NpojekToBaHM MU NPUNPEMIbEHN MPOLECHU CUCTEMMU, KOjU MOry Aa
page nog nputnckom of 300 kPa (45 psi) nnu marwum, ykbydyjyhu:

HanojHe ayToknaee (MK cucteme), Koju ce kopucte 3a yBohewe UFg vy
Kackage 3a racHy gudysujy;

aecybnuvartope (Mnu xnagHe TpanoBe) Koju Ce KOpWUCTe 3a oacCTparMBaHe
UF¢ 13 kackaga 3a gudysujy;

CTaHuLe 3a yTeywaBawe rge ce rac UFg n3 kackage komnpumyje v xnaguv ga
ce pnobvje teyHn UFg;

cTaHuue 3a ,nNponsBoa” nnn ,octaTke” Koje ce kopucte 3a npebauusarwe UFsy
KOHTejHepe.

KOﬂeKTOpCKO-LI.e BOBOAHU CUCTEMU

MocebHO nNpojekToBaHM WU NPUNPEMILEHN  LIEBOBOAHM CUCTEMM M
KonekTopckn cuctemmn 3a pykoBawe UFg racom y kackagama 3a racHy
andysmjy. OBa LeBoBogHa Mpexa je 0On4HO ca ,4BOCTPYKMM” KONEKTOPCKAM
cucTteMoMm rae je ceaka henmja noeBesaHa ca CBakMM 0f, KorekTopa.

BakyyMcku cuctemm

(@) MocebHo npojekTOBaHW UMM MNPUNPEMIbLEHW  BENUKN  BaKyyMCKU
(BULWIEKaHaNHW) npukrbyyun, ypehaju (cuctemu) u nymne Koju umajy
kanauuTeT youcaBama 5 m*/min (175 ft3/min) unu uwe.

(6) Bakyym nymne nocebHo npojektoBaHe 3a pag Yy UFs okpyxewy
HanpaerbeHe unuM obnoXeHe (NpecByyeHe) anyMUHUjyMOM, HUKIIOM UMK
nerypama koje umajy suwe og 60% Hukna. Te nymne mory 6utun mnu
0OpTHO KknMnHe (W/nnn OBPTHO KPUMHE) UNK KNUNHe (U/nMnn akcmjanHo
KNUNHe), Mory umatu npunaroneHe (HameHcke, cneumjanHo ypaheHe) u
dnyopoyribeHn4He 3anTUBKe, kao u nocebHe pagHe dnyunge.

CneumjanHu saycTaBHU U perynauMoHu BeHTUNU

Moce6bHO NpojeKkToBaHN NN NPUNPEMIHEHN PYYHU UMW ayTOMAaTCKMN 3ayCTaBHU
UNU perynaumMoHn BEHTUNM Ca MexXOBMMa HarnpaBSfbeHu of MaTtepujana
oTnopHux Ha UFg npeyvnnka og 40 go 1500 mm (1.5 go 59 in) 3a yrpagwy y
rmaeBHe u nomohHe cncteme NocTpojewa 3a oborahmBare racHOM gudy3unjom.

UFs MaceHu crnekTpomMeTpu/jOHCKN N3Bopu

MocebHO npojekToBaHW UM MPUNPEMIbEHM MarHeTHU KBaApynoOSfiHW MaceHu
CMNEeKTPOMETPU 3a OHSAjH y3MMaHr-e y3opaka HanojHor donymaa, npomssoga unm
ocTaTaka u3 racHux TokoBa UFs, a koju nocenyjy cBe cnegehe
KapakTepucTuke:

1. jeanHnyHy pesonyuujy 3a aToMcky macy sehy oa 320;

2. joHCke M3BOpe u3paheHe oA HUXpoma MMM MOHena unn oGrnoxeHe TUM
mMaTepwujanuma unm HUKNoBaHe;

3. u3Bope 3a joHnsauujy Ha 6a3n 6ombapaoBara eNneKTpoHNMa;
4. KONEKTOPCKM CUCTEM MOrofaH 3a aHanusy nsoTona.
OBJAWHEHE

HaBegeHe cTaBke gonase Yy AMpPeKTaH KOHTaKT ca npouecHum racom UFg nnu
ANPEKTHO KOHTPOMMLLY NPOTOK yHyTap Kackaga. CBe NoBpLUMHE KOje Jonase y
KOHTaKT ca MpOLEeCHMM racoMm cy Yy MOTNyHOCTU u3pafeHe oa maTepujana



5.5.

64

oTnopHux Ha UFs nnn cy obnoxeHe Tum MaTepujanuma. Y cMucny oferbaka
KOju ce ofHOce Ha cTaBke 3a racHy audysujy, matepmjany OTMOPHU Ha
kopo3ujy u3asBaHy pgenosakeM UFg o00yxBaTtajy Hephajyhu uyenwk,
anyMuHWjyM, nerype anymuHujyma, anyMmHujym OoKCua, HUKN Unn nerype Koje
cagpxe 60% wunuM BuWE HUKNA U NOTNYHO briyopoBaHe YribOBOAOHUYHE
nonumepe otnopHe Ha UFg.

Moce6HO npojekTOBaHM WNM NPUNPEMILEHM CUCTEMU, OMpemMa W

KOMMNOHEHTe 3a yHOTpe6y Yy HOCTpOjeI'bMMa 3a aepoanHaAMHMNYKO oborahuBame

5.5.1.

5.2.2.

YBOAHA HAMMOMEHA

Y npouecuma aepognHamumykor oborahusawa, cmeca racosutor UFs n nakor
raca (BOOOHMK WNW Xenujym) KOMMpumyje ce u 3atuMm ynyhyje Kpo3
cenapauuoHe efnemMeHTe y KojuMa ce cenapauuvja M3oTona NOCTUXKE jakum
ueHTpudpyranHum cunama koje ce CTBapajy OyX 3aKpUBIbEHMX 3uOOBa.
YcnewHo cy pasBujeHa [OBa OBakBa npoueca: noctynak nomohy
cenapauMoHMX MMasHuLa WM NOCTynak ca BPTAOXHUM LeBuMMa. 3a oba
nocTynKa, rnaBHe KOMMOHeHTe dase cenapauuje Cy LMMMHOPUYHU CyOO0BU Y
Kojuma ce Hamnase nocebHW enemeHTM 3a cenapauujy (MnasHuiue wnm
BPTIOXHE LEBM), racHM KOMMPECOPU U U3MEHMBAYN TONSOTE 3a YKNakake
TonfnoTe Kommpecuje. AepoauHaMMYKO MOCTPOjeH-e 3axTeBa BULLIE TaKBMX
dasa, Tako Aa KonMYMHa Moxe BUTKM 3Ha4vajaH nokasaTterb Kpajie ynotpebe.
MowTo aepoavHamuykm noctynum kopucte UFs, cBe noBpluvMHe onpeme,
LEeBOBOAA M MHCTPYMeHTauuje (koje gonase y 4oaump ca racom) mopajy outum
HanpaerbeHe o4 MaTepujana Koju ocTajy ctabunHu y KoHTakTy ca UFs.

OBJAWHEHE

CTtaBke HaBefeHe y OBOM oferbKy gonase y ANpeKTaH KOHTaKT ca NpoueCHUM
racom UFs wvnu OMPEeKTHO KOHTPOMuWYy MpOTOK YHyTap kackaga. Cee
NnoBpLUMHE KOje Joria3e Yy KOHTaKkT ca MNpOUeCHUM racoM cy Y MOTNYyHOCTH
n3paneHe op wmartepujana otnopHux Ha UFg unm cy 3awTtuheHe Tum
MaTepujanuma. Y cMucny oferbka Koju ce 0gHOCKU Ha CTaBKe aepoanHaMnYKor
oborahuBara, maTepujann OTNOPHM Ha KOpPO3ujy M3asBaHy genoBawem UFg
obyxBaTajy 6akap, Hephajyhu yenuk, anymnHnjym, nerype anyMmmHujyma, HUKI
unu nerype koje cagpxe 60% wnu Buwe HUKNA M NOTAYHO (bryopoBaHe
YrbOBOAOHUYHE noniMmepe oTnopHe Ha UFe.

CenapauuoHe mnasHuue

[MocebHO npojekToBaHE WM MNPUMNPEMIBLEHE CeMapauMoHe MIlasHuMUE WU
HMxoBM cknonosu. CenapaunoHe MMasHULE Ce cacToje 0f 3aKpUBIbEHUX
KaHana ca yCKMM Nnpopes3oM, Yunju je pagnjyc kpusmHe Mmaksn og 1 mm (06MYHO
0.1 go 0.05 mm), otnopHe Ha kopo3njy og UFs n mnmajy owTtpe umBuLe Yy
MNasHMUM KOoja Aenn TOK raca Koju Kpo3 ky Teude y ABe CTpyje.

BpTtnoxHe uesu

MocebHO npojekTOBaHE WNU MNPUNPEMSbEHE BPTIIOXKHE LEBU U HUXOBU
CKIonoBu. BpTnoxHe uUeBM Cy UMNWHAPUYHE WM KOHYCHE, HanpaBSbeHe 04
MaTtepujana OTMOPHMX Ha KOpo3ujy wusasBaHy penosawem UFg unu cy
3awTuheHe TMM MaTepujanuma, umajy npeyvHuk og 0.5 cm go 4 cm, a ogHoC
OyXnHe npema npeyHuky je 20:1 wvnnm Mawe, ca jegHUM wnu Bulle
TaHreHumjanHux ynasa. Llesu mory ©6uTn onpemrbeHe pgogaumma  Tuna
MnasHuue, Ha jeaHoM nnu Ha oba Kpaja.

OBJAWHEHE

HanojHu rac ynasu y BpTNOXHY LieB TaHreHunjanHo Ha jeIHOM Kpajy unu Kpos



5.5.3.

55.4.

5.5.5.

5.5.6.

5.5.7.

65

BPTMNOXHE nonatuue unv Ha 6pojHMM MecTuMa TaHreHuujanHo Ayx obopa
LieBw.

Komnpecopwu u racHe ayBaroke

MoceBGHO NpojekToBaHM UNU NPUNPEMIbEHN akCUjanHW, LeHTpudyranHu unu
BONYyMETPUjCKN KOMMNPECOPU UK racHe AyBarbke HanpasrbeHW o4 MaTtepujana
OTMOPHUX Ha KOpo3ujy wusasBaHy pfernoBawem UFs vnu 3awtuheHn Tum
MaTepujannma, YCUCHOr 3anpeMMHCKOr kanauuTteta o 2 m*/min unu suile 3a
mMewaBuHy UFg/Hocehu rac (BOQOHMK nunun xenunjym).

OBJALIHEHRE

OBK kKOMMpecopn u racHe gyBarbke OBUYHO MMajy OOHOC MpuUTUCKa M3MeRy
1.2:1 n6:1.

3anTuBkKe 3a potopajyhe ocoBuHe

lMocebHO NpojekToBaHe MNK NpunNpemMrbeHe 3anTuBke 3a poTupajyhe ocoBuHe,
ca MpuKbyduMMa 3a Hanajake W UcnywTawe 3anTUBKW, 3a 3anTuBawe
OCOBMHE KOja NoBe3yje poTop KOMMpecopa U racHe AyBarbke ca NOrOHCKUM
MOTOPOM, Kako 6u ce obes3beamno noysgaHo 3anTuBakwe MNPOTMB Lypena
NPOLECHOr raca unu ynacka Basfyxa y YHyTpallky KOMOpY KoMMpecopa Unm
racHe gysarbke HanyhweHe cmewwom UFgs/Hocehu rac.

M3mewsuBaum TonnoTe 3a xnahewe raca

[MoceBHO npojeKToBaHM UMM NPUNPEMIBEHM  U3MEHMBAYM  TOMNSOTE
HanpaerbeHn o MaTepujana otnopHux Ha UFs wnu sawTtuheHn Tum
MaTepujanuma.

KyhuwTa enemeHaTa 3a cenapaumjy

MocebHO npojekToBaHa WM npunpemibeHa kyhuwta enemeHaTta 3a
cenapauunjy, HanpasfbeHa o4 MaTepujana OTMNOPHUX Ha KOPO3Wjy n3asBaHy
penosakem UFs; wnm 3awtuheHa Tum wmMaTepujanuma, 3a CMellTakwe
BPTMOXHMX LIEBU NN cenapaLMoHNX MrasHuua.

OBJAWHEHE

OBa kyhuwTta mory 6utn umnuugpudHn cygosun npedHuka seher og 300 mm m
ayxunHe sehe og 900 mm unu mory 6T nNpaBoyraoHU CyaoBM YNOpPEeaMBUX
ANMeH3nja, a Mory OGUTW MpOjeKTOBaHM 3a XOPW3OHTamnHy WM BepTUKarHy
yrpaamwy.

HanojHu cuctemn/cnctemmn 3a ogBohewe nponsBoga U ocrataka

MocebHO NpOjekTOBaHM UMW NpUNPEMIbEHU NPOLIECHU CUCTEMU UMK onpema
3a nocTpojewa 3a oborahmBarwe HanpaerbeHWM OO MaTepujania OTNOPHUX Ha
Koposujy u3asBaHy pgenosakem UFg mnn sawtmheHn Tum martepujanuma,
YKIbyuyjyhn:

(a) HanojHe ayToknase, nehu unu cucteme Koju ce Kopucte 3a ynyhuame
UF¢ y npouec oborahneama;

(6) pecybnumatope (Mnn xmagHe TpanoBe) KOju  ce  KopucTe  3a
oacTtpawmBawe UFg n3 npoueca oborahmeamwa pagn cnegeher npeHoca
HaKOH 3arpeBamba;

(B) cTaHuuUe 3a npeTBapake Yy YBPCTO UMM TEYHO CTame Koje ce KopucTe 3a
yknawawe UFg 13 npoueca oborahmBarkba KOMOPMMOBaHEM W
KoHBepTOBakeM UFg y TEYHO 1nn YBPCTO CTakbE;

(r) cTaHuue 3a ,npou3Boa” unu ,0ctaTke” Koje ce kopucte 3a npeHoc UFg y
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KOHTejHepe.
KonekTopcko-LeBOBOAHM CUCTEMU

MocebHO NpojeKToBaHW MW NPUNPEMIbEHN KONEKTOPCKO-LEBOBOAHN CUCTEMM
HanpasrbeHN O Martepujana OTMNOPHUX Ha KOPO3Wjy M3asBaHy AernoBarem
UFs wvnn 3awTtuheHn Tum matepujanuma, 3a pykoBawe UFg yHyTap
aepoaMHaMnykmx kackaga. OBa LeBOBOAHa Mpexa je 0bMYHO MpojekToBaHa
ca ,,ABOCTPYKUM” KONEKTOPCKUM CUCTEMOM, Fae je cBaka dpasa unu rpyna ¢asa
noBe3aHa Ha CBaku Of KonekTopa.

BaKyyMCKVI cuncrtemum n nymMmne

(a) MocebHo npojekToBaHN UK NPUNPEMIHEHN BaKyyMCKNU CUCTEMU YCUCHOT
kanauuTeta 5 m®MUH WnM BUWe, KOju ce cacToje of BaKyyMCKUX
pa3BOAHUKA, BaKyyMCKUX KONEKTopa M BaKyym-nymnu, a npensuheHn cy
3a pag y atmocdepu koja cagpxum UFe.

(6) Bakyym-nymne noce®bHO npojeKkToBaHe wunu npunpemsbeHe 3a pag Yy
aTtMmocdepu koja cagpxm UFs, HanpaereeHe of Matepujana OTANOPHUX Ha
Kopoanjy u3asBaHy pgenosakwem UFs; wunm cy 3awTtuheHn Tum
maTtepujanuma. OBe nymne Mory KOpuctutn oryopoyribeHUYHE 3anTuBKe
n nocebHe pagHe nyunae.

5.5.10. CneuunjanHu 3aycTtaBHU U perynayuoHu BEHTUNMN

[MocebHO NpojeKTOBaHU UM NPUNPEMIBEHN PYYHU UM ayTOMaTCKU 3ayCTaBHU
N KOHTPOJSTHU BEHTUNM Ca MeXOBWMa, HarpasBibeHN of MaTtepujana OTMNOPHMX
Ha Kopo3aujy nsassaHy genoBawem UF; unm sawrtmheHn tmm matepujanuma,
npedvnnka og 40 go 1500 mm, a npegeuheHn 3a yrpagmwy Yy rnaBHe u nomohHe
cucTeme nocTpojera 3a aepoanHamMnyko oborahmeamse.

5.5.11. UFs MaceHu cnekTpomeTpu/joHCKN 3BOpMU

MocebHO npOjeKTOBaHN WU MPUNPEMIbEHM MarHeTHW WM KBagpymnosHU
MacCeHM CMNeKTPOMEeTpWM 3a OHMajH y3MMake y3opaka HarnojHe CUPOBUHE,
.Aponseoga” unu ,octataka” mu3 Tokoea raca UFg, koju mmajy ce crnegehe
ocobuHe:

1. jeamnHnyHy pesonyuujy 3a macy Behy og 320;

2. joHCKe M3BOpE HanpaBrbeHe 0 HUXpPOMa UM MoHena unum obnoxeHe TUM
mMaTepwujanuma unm HUKNoBaHe;

N3BOpE 3a joHn3auujy Ha 6a3n bombapgoBara eNnekTpoHNMa;

KONMEKTOPCKN CUCTEM NnorogaH 3a aHalindy n3ortona.

5.5.12. Cuctemu 3a cenapaumjy UFs / Hoceher raca

[MocebHO npojekToBaHM WNU  MPUNPEMILEHNM MNPOLECHM CUCTEMU  3a
pasgBajare UFg og Hoceher raca (BOQOHUK UK Xenujym).

OBJAWHEHE

OBu cuctemun cy npeasuheHn 3a cmamwmBawe cagpxkaja UFg y Hocehem racy
Ha 1 ppm unu mawe 1 MHorn obyxeaTajy onpemy Kao LITO Cy:

(@) kpuoreHn wu3MewMBauM TOMMOTE W KpuocenapaTopu 3a paj Ha
TemnepaTypama o -120°C nnm HWKuM, nnu

(6) KkpvoreHe pacxnagHe jeguHuue 3a TemnepaType o -120°C unu Huxe,
nnu

(B) jeavHuue ca cenapauMOHUM MIlasHUUaMa Unu BPTIOXKHUM LEeBUMA 3a
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pasgeajawee UFs o Hoceher raca, unum
(r) xnagHu Tpanosu 3a UFg 3a TemnepaTtype oA -20°C unu Huxe.

Moce6HO npojekTOBaHM WNM NPUNPEMILEHM CUCTEMU, OMpemMa W

KOMMOHEHTe 3a ynoTpedy y noctpojersuma 3a oborahuBame XeMUjCKOM U
jOHCKOM U3MeHOM

5.6.1.

YBOAHA HAMOMEHA

Mana pasnuka y macu u3melly u3oTona ypaHujyma [oBoau OO0 Manux
NpoMeHa paBHOTEXE XEeMM|CKMX peakumja LITO Moxe OGUTKM KopuwheHo Kao
OCHOBa 3a cenapauujy usotona. YCNewHo cy pasBujeHa [ABa npoleca:
XeMujcka U3MeHa TEYHO-TEYHO U jOHCKA M3MEeHAa YBPCTO-TEYHO CTaHse.

Y npouecy Xemujcke U3MeHe Te4HO-TEeYHO, TeyHe pa3e Koje Ce He Mory
MewaTtn (BoAeHa M opraHcka) nNpoTUBCTPYjHO ce Joaupyjy WU Aajy KackagHw
edekaT BMLWE XMUibada CTynkweBa cenapaumje. BogeHa ¢hasa ce cactoju o
ypaHujym xrnopuaa y pactBopy XJIOpOBOAOHUYHE KUCENNHE; OpraHcka dpasa ce
CcacToju 0pf eKCTpakTaHTa KOju CafpXu YypaHujym Xnopua Yy OpraHckom
pacTtBapady. KoHTakTopu Koju ce KopucTe y cenapaumoHoj kackagn mMory outn
KOJIOHE 3a M3MEHY TEYHO-TEYHO (Kao LITO Cy nyrcupajyhe KonoHe ca cutactum
nnovama) WM TeYHW UeHTpUdyranHn KOHTaKTopu. Xemujcke KOHBep3uje
(okcnpaumja n pegykumja) cy notpebHe Ha oba Kpaja cenapauMoHe Kackage
kako 6u ce omoryhuo pedriykC Ha cBakoM Kpajy. [MaBHa Opura koA
npojektoBawa je pna ce wusberHe KOHTaMuHauuja MPOLECHUX TOKOBa
ogpeheHnm meTtanHuM joHuma. CTora ce KopucTe nnacTuyHe, NiacTUKOM
obnoxeHe (ykibyyyjyhu ynotpeby dnyopoyribeHMYHUX nosiumepa) OgHOCHO
CTaknom obrioxXeHe KOfoHe 1 LeBOBOA.

Y npouecy 4BpPCTO-TEYHE jOHCKE uM3MeHe, oborahuBake ce cnpoBoan
agcopnuujom/gecopnumjomMm ypaHumjyma y cneuujanHoj, 6p3o genyjyhoj, cmonu
3a jOHCKY M3ameHy unu agcopbeHTy. PacTBop ypaHujyma y XropOBOAOHUYHO]
KACENWHW 1 OPYrMM XEMUjCKMM CpedcTBMMa nponyLwiTa ce Kpo3 UMANHAPUYHE
KosnoHe 3a oborahuBame Koje cagpxe crnojese agcopbeHTa. 3a KOHTUHyanaH
npouec notpebaH je cuctem pedoniykca 3a ocnobahawe ypaHunjyma w3
agcopbeHTa Hasag y TOK TEYHOCTM Tako Aa ce MOry CakynuTtu ,npou3eog” u
,ocTaun”. To ce noctmxe kopuwhewem ogroBapajyhnx xeMmjckmx areHaca 3a
peaykumjy/okcmaaumjy Koju ce noTnyHo pereHepuuly y 3acebHnm crnorballkbnm
KPY>KHUM TOKOBMMA W KOjU Ce MOry OefiMMUYHO pereHepucatu y camum
KonoHama 3a cenapauujy wusotona. [lpucyctBo BpyhnX KOHLEHTPOBaHUX
pacTBopa XJIOPOBOAOHUYHE KMUCENWHE Y MpoLecy 3axTeBa onpemy uspaheHy
o4 creuujanHux maTtepujana OTNOPHMX Ha KOpPO3ujy WUNM 3awTMheHy Tum
MaTepujanuma.

KonoHe 3a nameHy Te4HO-Te4YHO (XeMUujCcKa N3MeHa)

CynpOoTHOCTpYjHE KOMOHEe 3a U3MEHY TEeYHO-TEYHO Ca YNasHOM MeXaHWYKOM
cHarom (Tj. nyncupajyhe konoHe ca cuTacTum nfoyama, KnunHe nnoyacTte
KOMOHEe W KOMoHe ca YHyTpawwuM TypObuMHCKMM Melwanuuama), nocebHo
npojekToBaHe U1 npunpemrbeHe 3a oborahuBawe ypaHujyma mnoCTynKoM
xemujcke nameHe. 360r OTMNOPHOCTU Ha KOPO3MBHO A€jCTBO KOHLEHTPOBAaHOr
pacTBopa XMOPOBOAOHWYHE KUCEMNWHE, OBE KOINIOHE U HMXOBWU YHYTpaLL kM
Jenosu wuspaheHn cy opf ogroeapajyhux nnacTM4HUX matepujana wunu cy
3awTtuheHn TMM MaTtepujanMMa (kao WTO Cy (PryopoyrfbeHUYHN NONMMepHU)
nnn ctaknom. lNpojektoBaHO Bpeme 3agpxasawa Yy KornoHn Tpeba aa byae
kpaTko (30 cekyHaM unu mame).
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TeyHo-TeYHU LeHTPUdYrarHM KOHTaKTOpU (Xemujcka usmeHa)

TeYyHO-TEeYHN LEeHTpUdYyranHu KOHTaKTopu, MocebHO npojekToBaHM unu
npunpemrbeHn 3a oborahmBarwe ypaHvjyma nomohy npoueca Xxemujcke
n3ameHe. TakBM KOHTAKTOpM KOPUCTE poTauujy 3a noctusame gucnepsuje
OpPraHCcKMx M BOLEHUX TOKOBA, a 3aTUM LEHTpudyranHy cuny 3a cenapauujy
(asa. 360r KOpPO3MBHE OTMOPHOCTM Ha  KOHLIEHTPOBaHW  pacTBOp
XNOPOBOAOHUYHE KUCENWHE, KOTAKTOPWU CYy HanpaBrbeHWM of oproBapajyhux
nnacTUYHMX MaTepujana kKao WTo cy (PnyopoyrfbEHUYHM MONUMEPU UMK Cy
3awTMheHn Tnm matepujanuma mnm obnoxeHu ctaknom. NpojekToBaHo Bpeme
3agpxaBara y UeHTpudyranHum koHTaktopuma Tpeba ga 6yne kpatko (30
CEKYHOM U Makse).

Cuctemu n onpema 3a peaykumjy ypaHujyma (xemmjcka nameHa)

(a) TMocebHo npojekToBaHe WNU NPUNPEMIbEHE enekTpoxemujcke henuje 3a
peaykuuvjy ypaHvjymMa W3 jedHOr BaneHTHOr cTakwa Yy Apyro paau
oborahmBarkba ypaHuvjyma nomohy mnpoueca Xemujcke U3MEHE.
MaTtepujann henuje Koju Cy y KOHTaKTy ca nNpouecHMM pacTtBopuMa
Mopajy ©OuMTK OTNOpHM Ha KOpPO3Wjy Y3POKOBaHY KOHLEHTPOBaHUM
pacTBOpMMa XNOPOBOAOHUYHE KNCENUHE.

OBJALIHEHE

KaTogHu operbak hemnuvje mopa GUTW Tako NpPOjeKToBaH Aa Crpeyy NOHOBHY
okcugauunjy ypaHuvjyma OO H.EroBor BULIEr BaneHTHor ctawa. [da 6u ce
ypaHvjym 3agp)xao y KaTogHOM oferbky, henuja moxe umatu HenporycHy
MembpaHcKy gujacdparmy nspaneHy o4 crneumjanHux matepuvjana 3a KaTjoHCKy
nameHy. Katoga ce cactoju og ogroeapajyher 4BpcTor NnpoBogHUKA Kao LUTO je
rpadour.

(6) MMocebHO NpojekTOBaHM MAWN MPUNPEMIBEHM CUCTEMW HA MNPOU3BOAHOM
kpajy kackage 3a usgBajame U*' M3 opraHckor Toka, 3a nopeluaBare
KOHLUEHTpauMje KuCenMHe U Hanajawe enekTpoxemujckux henunja 3a
peaykuujy.

OBJAWHEHE

OBu cuctemm ce cactoje of OfpeMe 3a eKkcTpakuujy pactBapaya 3a
oasohere U™ 13 opraHckor Toka y BoAeHu pacTBop, 3a Mcnapasare W/unm
Apyre onpeme 3a nofeluaBare U KOHTpony pH y pacteopy, kao u o4 nymnu un
OpYyrMx TpaHCMoOpTHUX ypehaja 3a Hanajake enekTtpoxemujcknx henuja 3sa
peaykunjy. maBHa Opura kog npojekToBama je nsberaBake KOHTaMuHauuje
BOLEHOr TOKa ogpeheHnMm MmeTanHum joHuma. Npema TomMe, 3a 4enoBe Koju cy
Y KOHTaKTy ca NpoLEeCHMM TOKOM, Y CUCTEM je yrpaheHa onpema mnspaheHa of
ogroeapajyhux matepujana (ka0 LWTO Cy CTakno, IyopoyribEHNYHN
nonumepwn, nonudeHnn cyndat, nonMeTep cyndoH N rpaduUT UMNperHupaH
CMOroMm) nnu je 3awTuheHa TMM Matepujanuma.

CucTtemu 3a npunpemMy Hanajawa (XxemMujcka u3meHa)

MocebHO nNpojekTOBaHM WNN  MPUNPEMIBEHN CUCTEMW 332 MNPOU3BOAHY
pacTtBopa ypaHujym xnopupa Benvke yuctohe 3a Hanajake MnocTpojera 3a
cenapauujy nsortona ypaHmjyma XxeMmjckoM N3MeHOM.

OBJAWHEHE

OBu cncTemu ce cacToje o onpemMe 3a pacTBapare, eKCTpakumjy pactesapava
n/vnu joHCKy M3mMeHy pagu npeuvwhaBaka n enekTponutuykux henuvja 3a
peaykumjy ypaHujyma U®" unu U* oo U**. Osu cuctemu npomssoae pactsope
ypaHujyM xrnopua Koju cagpxe camo HEKONMKO AenoBa Ha MUNMOH MeTanHuX
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HeumcTtoha, kao WTO cy xpom, reoxhe, BaHagujym, mMonubaeH u Opyru
ABOBANEHTHM UMW BULIWN BULLEBANEHTHU KaTjoHU. KOHCTPYKUMOHN MaTepujanu
3a OBe ieNoBe cucTema, y kojem ce npepahyje U** Benuke unctohe cy crakro,
NyopoyribeHNYHN  nonumepn, nonudennn  cyndat  uMaM - NIacTUKOM
06noxeHn nonueTtep cyndgoHoM 1 rpacdouUT UMNPEerHMpaH CMOJIoOM.

CucTtemu 3a okcupaaumjy ypaHujyma (xemmjcka nuameHa)

Moce6HO NPOjeKToBaHM UMK NPUNPEMIbeHn cucTemm 3a okempaumjy Uy U*
pagv Bpahatba y Kackafy 3a cenapauuvjy u3otona ypaHujyma y MocTyrKy
oborahmBara XeMmjCKOM U3MEHOM.

OBJAWHEHE
OBu cuctemu mory obyxsatuTtu criegehy onpemy:

(@) onpemy 3a poBohewe xnopa U KUCEOHUKA Yy KOHTAKT ca BOAEHUM
enyeHTOM K3 onpeme 3a cenapauujy u3otona W 3a eKkcTpakuujy
pesyntaHTHor U* 'y u3gBojeHn opraHcku TOok koju ce Bpaha ca
NpOn3BOAHOr Kpaja kackaae;

(6) onpemy Koja ogBaja BOAY 04 XMOPOBOAOHMYHE KMCENMHE Tako Aa ce Boaa
N KOHLEHTpOBaHa XJSIOPOBOAOHMYHA KUCENMHA MOTy MOHOBO YBECTU Y
npouec Ha ogroBapajyhum mectmuma.

Bp3opearyjyhe joHousmewnBavke cmone/agcopo6eH™ (JoHcka nameHa)

Bp3opearyjyhe joHou3amewmBayke cMone wunu  agcopbeHTn  nocebHo
NPojeKkToOBaHN WUNN NpUNPEMIbEHN 3a oborahmeBake ypaHujyma MOCTYMNKOM
JOHCKE W3MeHe, YKIbyyyjyhn Makpornopo3He YympexeHe CcMmorie OAHOCHO
onHacTe CTPYKType Yy KOojuMa Cy akTMBHE XeMUjCKe Wu3MerMBaudke rpyne
OrpaHMYeHe Ha MNOBPLUMHCKY MpeBfiaky Ha HeakKTMBHO] MOPO3HOj Hocehoj
CTPYKTYpPU 1 pyre KOMNO3nTHe CTPyKType Yy 61uno kom oarosapajyhem obnuky,
yKIbyyyjyhm - m yectuue  mnm BnakHa. OBe  joHOM3MeEHMBAYKE
cmone/agcopbeHTn umajy npedHuk og 0.2 mm mnu mMawm 1 mopajy outu
XEMWjCKN OTMOPHM Ha KOHLEHTPOBaHE pacTBOpe XSIOPOBOAOHWYHE KUCENUHE,
Te mMopajy 6utn gOoBOSBLHO OU3MYKM YUBPCTM LA He gohe oo gerpagauuje y
n3mMermnBadkMMm KonoHama. Cmone/agcop6beHTn cy nocebHO npojekToBaHu Aa
nocTuxky Beoma Op3y KMHETUKY M3MeHe u30Tona ypaHujyma (nonyespeme
nameHe je mawe og 10 cekyHan) m pga Oygy cnocobHn 3a pag vy
TemnepaTtypHom oncery og 100°C go 200°C.

JoHOM3Mew-MBayKe KONoHe (joHCKa u3MeHa)

UunnngpnyHe konoHe npeyHunka Beher og 1000 mm 3a yrpagwy WU
nogynupamwe HanyweHuX CcriojeBa joHOM3MerunBayke cmorne/agcopbeHTa,
nocebHoO npojekToBaHe WM npunpeMrbeHe 3a oborahmBamwe ypaHujyma
NMOCTYNKOM joHcKke nameHe. OBe KOSIOHe Cy HanpaBrbeHe oA maTepujana (kao
LWITO je TUTaHMjyM UM ryopoyribEHNYHA NNacTika) OTNOPHUX Ha KOPO3MBHO
A€jCTBO KOHUEHTPOBAHMX pacTBopa XJSIOPOBOAOHUYHE KUCENUHE WNU Cy
3awTtunheHe wUMa, a cnocobHe cy 3a pag y TemnepatypHom oncery oa 100°C
Ao 200°C v nputucumma nsHag 0.7 MPa (102 psia).

JoHOM3MeHMBavKM CUCTEMM NOBPATHON TOKa (jOHCKa M3MeHa)

(@) MocebHO  npojekTOBaHM  WMAM  MPUNPEMIBEHM  XEMUCKM  WUNn
erleKTPOXEMUJCKN  PEedYKUMOHM CUCTEMU 3a pereHepauuvjy XeMujCKux
areHaca 3a pegykuujy Koju ce kopucTe y Kackagama 3a oborahvBane
ypaHujyma joHCKOM U3MEHOM.

(6) MocebHO  nNpojekTOBaHM  MAM  MPUNPEMIBEHM  XEMUCKM  WUNN
€MNeKTPOXEMUjCKN OKCUOALMOHN CUCTEMU 3a pereHepaunjy XemujcKnx
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areHaca 3a okcugaumjy Koju ce KopucTe y kackagama 3a oborahuBarse
ypaHujyma jOHCKOM U3MEHOM.

OBJALLHEHRE

Y noctynky oborahmBata jOHCKOM M3MEHOM MOXE Ce KOPUCTUTWU, Ha nNpumep,
TpoBaneHTHn TutaHujym (Ti°*) Kao pedyKUMOHM KaTjoH W y TOM cryyajy
peayKUMOHUM cucTeMom 6u ce pereHepucao Ti** pegykosarbem Ti**.

Y NOCTYMKy ce MoXe KOPUCTUTKW, Ha NpuMep, TposaneHTHo reoxhe (Fe®') kao
OKCMAAHT M y TOM Crny4yajy cucTeMom okcuaaumje 6u ce pereHepucao Fe®*
okcupoBarbeM Fe?”'.

NMocebHO npojekTOBaHM WU NPUNPEMILEHU CUCTEMU, onpema U

KOMMOHEHTe 3a ynoTpeby y nocTpojetuma 3a fnacepcko oborahmBame

5.7.1.

YBOAHA HAMMOMEHA

Capawmn cuctemun 3a noctynke oborahmearwa nomohy nacepa gene ce y ase
KaTeropuje: cuCTeMuW KOA KOjUX je MpouecHn meaujym napa aToOMCKOr
ypaHvjyma M CUCTEMW KOO KOJUX je MpouecHW Meavjym napa jedvhera
ypaHujyma. YobuyajeHa HoMeHKknaTtypa 3a Te noctynke obyxesaTta cregehe:
npBa kaTeropuja — nacepcka cenapauuja nsotorna m3 atomcke nape (AVLIS
unn SILVA); gpyra kateropuja — MoOriekyricka fiacepcka cenapaumja nsotona
(MLIS unn MOLIS) n xemujcka peakumja nsassaHa U30OTOMNCKOM CENEKTUBHOM
nacepckom aktmaumjom (CRISLA). Cuctemn, onpema u KOMMNOHEHTE 3a
nocTpojere 3a nacepcko oborahmBawe cy: (a) ypehaju 3a goBoag nape
MeTasiHoOr ypaHujyma (3a cenektueHy doTojoHu3auujy) unm ypehaju 3a goeog
nape jegumsera ypaHujyma (3a dpotogucoumjaumjy nnm XeMmjcky aktusaunjy);
(6) ypehaju 3a cakynibake o6oraheHor KW oOcupoMalleHor MeTasnHor
ypaHujyma kao ,npoussoga” u ,octataka” y npBoj Kateropuju u ypehaju 3a
cakynrbake OUCOUMPaHUX UMM M3pearoBaHuX jedurera kao ,npoussoga’ u
MaTepujana Ha Koju ce Huje genoearo Kao "octataka’ y opyroj kateropumju; (B)
NPOLECHM Nnacepckn CUCTEMN 3a CENEKTUBHY Nobyay y3opaka ypaHujyma -235;
n (r) onpema 3a npunpemMy Hanajaka U KOHBep3njy npoussoga. CroxeHocT
CMNEeKTPOCKOMNuje atoma n jeantera ypaHujyma Moxe 3axteBaTu Kopuwhewe
©unno koje o 6pOjHNX PacNONOXNBMX NTACEPCKUX TEXHOSIOIMja.

OBJAWHEHE

MHore cTaBke HaBedeHe Yy OBOM OfeSfbKy [oria3e y OUPEKTaH KOHTakT ca
napom unu TeyHowhy meTana ypaHvjyma unm ca npoLecHMM racom Koju ce
cactoju og UFs unn cmewe UFg n gpyrux racoea. CBe NoBpLUMHE KOje gonase
Y KOHTaKT ca ypaHujymom unm UFg cy y Lenoct HanpaerbeHe o4 Matepujana
OTMOPHUX Ha KOpo3ujy unu cy 3awTtuheHe TuM martepujanuma. 3a notpebe
Ooderbka Koju ce OAHOCU Ha CTaBke nacepckor oborahuBara, marepujanu
OTMNOPHM Ha KOPO3Wjy O4 Mape MnM TeYHOCTW MeTana ypaHujyma wunu nerypa
ypaHujyma obyxsaTajy UTpujymom obroxxeHu rpadouT 1 TaHTan, a maTepujanm
OTNOpHM Ha Kopo3mBHO AejctBo UFg obyxeaTajy 6akap, Hephajyhu 4enuk,
anyMuHujym, nerype anymvHujyma, HUKN unu nerype koje cagpxe 60% wnu
BMLLE HMKNA M NOTMYHO (hNyopoBaHe YribOBOLOHWYHE MONMMeEpe OTNOPHE Ha
UFs.

CucTtemu 3a ucnapasamwe ypaHujyma (AVLIS)

MoceBbHO nNpojekToBaHN WNN MNPUNPEMILEHN CUCTEMU 3a WUCnapaBahe
ypaHvujyma Koju cagpXe BUCOKOEHepreTcke eriekTpoHCKe TornoBe ca
CHOMNOBMMA jefHOr oncera wunu ckeHwpajyhe ca cHarom 3pavewa Ha MeTu
Behom opg 2.5 kW/cm.
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Cuctemu 3a pyKkoBare Te4YHUM MeTanHUM ypaHujymom (AVLIS)

MocebHO nNpojekToBaHW UMK MPUNPEMIBEHM CUCTEMU 3a PYKOBake€ TEYHUM
MeTariom 3a pacTonrbEeHU YpaHUjyM Unu nerype ypaHujyma, Koju ce cactoje of
TUIMoBa n onpeme 3a xnahewe TUrnoBea.

OBJALIHEHRE

TurnoBn w fgpyrm [enoBuM OBOr CUCTEMA KOjM [Jorase Yy KOHTakT ca
pacTonibeHUM YypaHWjyMOM WNU nerypama ypaHuvjyma HanpaBibeHW Ccy of
MaTtepujana OTNOPHUX Ha KOPO3Wjy W TOMMAOTY WM Cy 3awWTuheHn Tum
Matepujanuma. Opgroeapajyhn maTepujanu cy TaHTan, rpadut npecByyveH
UTPUjyMmOM, rpacut NpecByyYeH OpYrMM OKCMAMMA enemeHaTta rpyne peTtkux
3emMarba unm HbUXoBMM CMeLLama.

KonekTopcku cknonoBu 3a ,,npousBoa” u ,,octatke“ MeTarnHor ypaHmjyma

(AVLIS)

5.7.4.

5.7.5.

5.7.6.

5.7.7.

MocebHO npojekTOBaHW WM MNPUNPEMIbLEHN KONEKTOPCKM CKIOoNoBu 3a
,MPOM3BOA" 1 ,0CTaTKke” MeTasriHor ypaHvjyma y Te4HOM Ui YBPCTOM CTamy.

OBJALIHEHE

KomMnoHeHTe OBUX CKMonoBa HanpaerbeHe Cy of maTepujana OTNOpHUX Ha
TOMMOTY M KOPO3Wjy Mape unmM TEeYHOCTU MeTanHor ypaHujyma (kao wro je
rpaouT NpecByYeH UTPUjyMOM UMAW TaHTan) wunu cy 3awTtuheHn Tum
MaTepujanuma u MOry YKIby4uTW UEeBW, BeHTune, dutuHre, knebose”,
NPOBOAHUKE, W3MeHMBaye TOMMOTE U KOMEKTOPCKe Mfoye 3a MarHeTtHe,
enekTpocTaTu4ke Unu gpyre Metoae cenapauuje.

KyhuwTa cenapaTtopckor moayna (AVLIS)

MoceBGHO NpOojekTOBaHM WM NPUNPEMIBEHN UMIMHOPUYHU UMW NPaBOYyraoHu
CYAOBU 3a CMeLUTake M3BOpa Nape MeTanHor ypaHujyma, enekTpoHCKor Tona
N KonekTopa ,npomseoga’ u ,octataka’.

OBJAWHEHE

OBa kyhuwTta wumajy MHOLWTBO OTBOpa 3a €enekTpudHe U NpUKIbydvke 3a
Hanajake BOAOM, OTBOPE 3a NlaCepCkn CHOM, NPUKIbyYKe 3a BaKyym-nymny u
OMjarHOCTUKY M Hag30p MHCTpyMeHTaumje. Vimajy enemeHTe 3a oTBapake U
3aTBapahe 360r caHalmje yHyTpallkbMX KOMMNOHeHaTa.

Hap3By4He ekcnaH3noHe mnasHuue (MLIS)

[MocebHO npojekTOBaHe WM NPUNPEMILEHE HaA3BYYHE  EKCMaH3MOHE
MnasHuue 3a pacxnahusawe cmewwa UFg n Hoceher raca go 150 K unu Huxe,
HanpaerbeEHE O4 Martepujana OTMNOPHUX Ha KOPO3ujy M3asBaHy AeNoBaH-EM
UFs.

KonekTopu 3a ypaHujym neHtachnyopug (MLIS)

MocebHO npojeKTOBaHM MM MPUNPEMIBEHN KONEKTOPWU 3a YBPCTU NPOM3BOS
ypaHujym neHtadriyopm Koju ce cactoje o ounTpa, Kornekropa yaapHor unm
UMKIMOHCKOr TUMa WM  HUXOBUX KOMOWHauMja, a HanpaBibeHU Cy Of
MaTepujana Koju cy OTNOPHM Ha KOpO3ujy y3pokoBaHy uanarawem UFs/UFg
cpeaviHu.

Komnpecopwu 3a UFs/Hocehu rac (MLIS)

MocebHO nNpojekToBaHM unu npunpemrbeHn 3a mewasuHe UF¢/Hocehu rac,
npojektoeaHu 3a pyrotpajaH pan y UFs cpeanHn. KomnoHeHTe oBUX
KoMnpecopa Koje onase y KOHTakT ca MpPOoLeCHUM racoM HanpasrbeHe Cy Of
MaTtepujana OTMOPHUX Ha KOpo3ujy wusasBaHy penosawem UFs unu cy
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3awTuheHe TMM MaTepujanuma.
3antuBke 3a potupajyhe ocoBuHe (MLIS)

MocebHO npojekToBaHe UM NpUNpemMIbeHE 3anTUBKE 3a poTupajyhe 0CoBUHE
ca NpUKIbydUMMa Ha 3anTMBKW 3a Hanajake M ucnywTakwe, 3a 3anTuBahe
OCOBWHE KOja NnoBes3yje poTop KOMrpecopa ca NOroHCKMM MOTOPOM, Tako Aa ce
06e3bean noysgaHo 3anTMBakbe Ha LypeHe MNPOLECHOr raca Wnu ynacka
Basgyxa Mnu 3anTMBHOI raca y yHyTpallky KOMOPY KOMMpecopa HamnyseHy
cmellom UFg/Hocehu rac.

Cuctemu 3a chnyoposame (MLIS)

lMoceBHO NpojekToBaHU UM NpUNpeMIbeHn cuctemmn 3a nyoposawe UFs (y
yBpcTOM cTamy) y UF; (rac).

OBJALUHEHRE

OBu cuctemun cy npojekToBaHn 3a doriyopoBarse cakynsbeHor npaxa UFs y UFg
3a HaKHaJHO caKkynrbake y KOHTejHepe 3a Npom3BOo[, UK MPEHOC KAo HarnojHe
cuposmHe y MLIS jegmHuue pagm gogaTtHor oborahmawa. lNMpema jegHom
npucTtyny, peakuuja nyopoBawa Moxe 6uTn obaBrbeHa y cuUCTeMy 3a
cenapaumjy vsoTtona rge gonasu o peakumje n nospahaja AMPEKTHO ca
kornektopa 3a ,npoussoa’. [llo gpyrom npuctyny, UFs npax ce moxe
YKNOHUTU/NPEHEeTN M3 KorekTopa 3a ,npou3sBond” y oarosapajyhy nocygy 3a
peakumjy (HNp. peakTop ca nyMaM3oBaHUM CriojeM, CupanHyu peakTop unm
nnameHy KomnoHy) cpnyopoBaka. Kog oba npuctyna, Kopuctu ce onpemMa 3a
cknaguwtewe UM npeHoc nyopa (unu opgroeapajyhux areHaca 3a
dnyopoBare) 1 3a cakynibawe 1 npeHoc UFe.

5.7.10. UFs maceHu cnektpomeTpu/joHckn nssopm (MLIS)

MocebGHO npOjeKTOBaHM UMM MNPUNPEMILEHN MarHeTHW WNU KBaapynosHu
MaceHun CMNeKkTPOMETPWU 3a OHNajH y3nmake Yy3opaka HanojHe CUPOBMHE,
~Aponseoga” nnu ,octataka” u3 Tokoea raca UFg koju nocenyjy cse cnegehe
ocobuHe:

1. jeamHnyHy pesonyumjy 3a macy Behy og 320;

2. jOHCKe U3BOPE HanpaBibeHEe Of HMXPOMAa UMM MoHena WUnu cy o6noxeHu
TUM MaTepujannma unu HUKNOBaHM;

N3BOpE 3a joHn3auujy Ha 6a3n GombapaoBara eNeKTPoOHNUMA;

KONMEKTOPCKe cuctemMme norogHe 3a aHannsy n3otona.

5.7.11. Cnctemmn 3a Hanajawe/cucrtemu 3a oasoljee npousBoga M ocTaTaka
(MLIS)

MocebHO NpOjekTOBaHM UNU NpUNPEMIbEHU NPOLIECHU CUCTEMU UMK onpema
3a nocTpojewa 3a oborahmBarwe HanpaeIbeHM OA MaTepujana OTNOPHMX Ha
kopo3uBHO aejctBo UFs unu cy 3awtnhexdn Tum maTtepujanuma, obyxeaTtajy:

(a) HanojHe ayToknaBe, nehu unu cucteme Koju ce kopucte 3a ysohewe UF;
y npouec oborahmBama;

(6) pecybnumatope (Mnwn xnagHe TpanoBe) KOjU Ce KOPUCTE 3a yKnaware
UF¢ n3 npoueca oborahusara 3a cnegehy NnpeHoC HakoH 3arpeBamsa;

(B) cTtanumue 3a ouBpwhaBawe WNN yTeudhwaBawe Koje ce KopucTe 3a
yknawawe UFg 13 npoueca oborahmBarkba KOMOPMMOBaHEM W
KoHBepTOoBakeM UFg y TEUHM nnn 4BpCTr 0BNNK;

(r) cTaHuue 3a ,npou3Boa” unu ,0ctaTke” Koje ce kopucte 3a npeHoc UFg y
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KOHTejHepe.

5.7.12. Cuctemu 3a cenapaumjy UF; /[Hoceher raca (MLIS)

MocebHO NpojeKkToBaHU MM NPUNPEMIBEHM MPOLECHN CUCTEMU 3a OABajaH-e
UFs oa Hoceher raca. Hocehu rac moxxe GUTK a3oT, aproH Unv HeKkx 4pyru rac.

OBJAULHEHE
OBu cuctemmn mory obyxsatutu criegehy onpemy:

(a) KpuoreHe uamerMBade TOMNOTE MMM KpuocenapaTope 3a Temnepatype
o -120°C vnun Huxe, unu

(6) kpuoreHe pacxnagHe jeanHuue 3a Temnepatype of -120°C wmnu Huxe,
unm

(8) UFs xnagHe Tpanose 3a Temnepatype of -20°C unu Huxe.

5.7.13. Nacepcku cuctemu (AVLIS, MLIS n CRISLA)

5.8.

Nacepw nnn nacepcku cuctemmn nocebHO NPOjeKTOBaHM UK NPUNPEMIbEHN 3a
cenapauujy nsotona ypaHujyma.

OBJALWIHEHE

JTacepcku cnctem 3a AVLIS npouec o6myHO ce cacToju og ABa nacepa: nacep
Ha 6a3n napa 6akpa n obojeHn nacep. Jlacepckn cuctem 3a MLIS obu4dHo ce
cactoju og CO, unu ekcMmepckor facepa M OMNTUYKE KOMOpEe ca BULLE
nponasa, koja uma obpTHa ornegana Ha oba kpaja. Jlacepu nnu nacepcku
cuctemn 3a oba npoueca 3axTeBajy ctabunmsatop cnektpa dpekseHumje 3a
pag y AyXMM BpeMEHCKUM nepuoamma.

NMoceOHO npojekTOBaHWM WU MNPUNPEMILEHU CUCTEMMU, OMnpema W

KOMMOHEeHTe 3a ynoTpedby y noctpojeksuma 3a oborahuBawe cenapauumjom
nnasme

5.8.1.

5.8.2.

YBOOHA HANOMEHA

Y npouecy cenapauvje nnasme, nnasMa joHa ypaHujyma nponasu Kpos
€MEKTPMYHO NOSbe MOAELIEHO Ha pe3oHaHTHY dpekBeHumjy joHa U-235, Tako
[a OHWM NPBEHCTBEHO ancopOyjy eHeprujy M noBehaBajy MPEYHUK CBOjUX
cnvpanHux nytawa. JoHn ca nytawkOM BENWKOr MpeyHuKa ce XBaTajy paau
cTBapana npoussoga oboraheHor U-235. Nna3ma koja ce gobuja joHnsaunjom
nape ypaHujyma, 3agp)xaBa Ce Yy BaKyyMCKOj KOMOpW MomMohy Beoma jakor
MarHeTHOr nosba, Koje CTBapa CyneprnpoBOAHW MarHeT. [NaBHUM TEXHOMOLLKN
cuctemn y npouecy obyxBaTajy cUCTEM 3a reHepucamwe nnasme ypaHvjyma,
MOAyn cenapartopa ca CynepnpoBOAHMM MarHeToM U CUCTEME 3a yKnawahe
MeTarna Kog npukynrbaka ,npon3soga” u ,octataka’.

MukpoTanacHu U3BOPU eHepruje u aHTeHe

MocebHO NpojekToBaHN UM NPUNPEMIBEHN MUKPOTANacHU M3BOPU eHepruje u
aHTeHe 3a NMpou3BoAkY UNKn ybp3aBawe joHa koju umajy cnepgehe ocobuHe:
dpekseHunjy Behy og 30 GHz n npoceyHy nanasHy cHary Behy og 50 kW kog
nNpoun3BoHEe joHa.

Kanemu 3a nobyay joHa

MocebHO NpojekToBaHM WM NPUNPEMIbEHN PaAgVNOMPEKBEHTHN Kanemu 3a
nobyay joHa 3a dpekseHumje n3Hag 100 kHz koju cy cnocobHu 3a pag npwu
cpean0j cHa3sun Behoj oa 40 kW.
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Cuctemu 3a reHepucame nnasme ypal-mjyma

MocebHO NpojeKToBaHM UM NPUNPEMIbEHN CUCTEMU 3a FeHepucame nnasme
ypaHujyma, Koju cagpxe BUCOKO eHepreTcke TOMOBE Ca CHOMOBMMA jegHor
orcera unu ckeHupajyhe, ca cHarom 3payera Ha metn Behom og 2,5 kW/cm.

Cucrtemu 3a pyKkoBak€ TeHHUM MeTaJIHUM ypaHijMOM

MoceBGHO NpojeKkToBaHW UNM NPUMNPEMIBEHN CUCTEMU 3a PYKOBake TEYHUM
MeTanuma 3a pacTonrbeHu ypaHujymMm Unu rnerype ypaHujyma, Koju ce cacrtoje
of TUrnoBa u onpeme 3a xnahewe TUrnoea.

OBJALIHEHRE

TurnoBn wn pgpyrm [enoBuM OBOr CUCTEMA KOjM [Jornase y KOHTakT ca
pacTonibEHUM YpaHUjyMOM WNU nerypama ypaHujyma HanpaBibeHU Cy Of
Martepujana OTNOPHUX Ha KOPO3Wjy W TOMMAOTY WM Cy 3awTuheHn Tum
matepujanuma. Opgroeapajyhu maTepujanu cy TaHTan, rpaduT npecByyeH
UTPUjyMmOM, rpacut NpecByyYeH OpYrMM OKCMAMMA enemeHaTta rpyne peTtkux
3emMarba Unm bUxXoBMM CMeLLama.

KonekTopcku cknonoBu 3a ,,nponsBoa“ u ,,octatke”“ MeTasnHor ypaHmjyma

[MocebHO npojekToBaHM WM NPUNPEMIBLEHN KONMEKTOPCKM  CKIIONoBWM  3a
,ApoM3BoA” UM ,ocTaTke” MeTanHor ypaHujyma y 4BpcTOM cTawy. OBM
KOMNEKTOPCKM CKITOMNOBM Cy HanpasibeHW o MaTepujana oTNOPHUX Ha TOMMNoTy
N KOPO3Wjy m3asBaHy MNapoM YypaHujyma, Kao WTo cy rpaduT npecByYeH
UTPUjyMOM UK TaHTan unu cy 3awtuheHn Tum maTtepujaniuva.

KyhuwTa cenapaTtopckor Mmogyna

LUnvnuHaprvyHn  cygoBm  noceBHO  MPOjeKTOBaHWM WNW - MpUNpeMIbeHn 3a
ynoTtpeby y nocTpojewsuma 3a oborahumeBawe cenapaumjom nnasme, 3a
CMellTakbe W3BOpa nnasme ypaHujyma, paanodpPeKkBEHTHUX MOrOHCKUX
KanemoBa 1 KonekTopa ,npou3soga” u ,octaTaka’.

OBJAWHEHE

OBa «kyhuwTa wmajy MHOWTBO OTBOpPa 3a E€feKkTpuyHe MpPOBOAHMKE,
NPUKIbYYKe 3a ANY3NOHY NymMny 1 AWUjarHOCTUKY U HaA30p UHCTpPyMeHTauumje.
Mmajy enemeHTe 3a OTBapake W 3aTBapare 360r caHauuje yHyTpallHUX
KOMMOHEHTK, @ HanpasibeHW CYy o4 ofrosapajyher HemarHeTHor maTepwujana
Kao WTo je Hephajyhu yenuk.

NMoceObHO nNpojeKTOBaHM WU NPUNPEMILEHU CUCTEMMU, onpemMa U

KOMMNOHeHTe 3a ynoTpeby y nocTpojeuma 3a eneKTpoMarHeTHo o6orahueame

YBOOHA HANOMEHA

Y eneKkTpOMErHeTHOM MPOLECY, jOHM METanHOr ypaHujyma Koju cy nobujeHu
joHM3aumjom ypaHujymoBe conm (obudHo UCI,) kao maTepujana 3a Hanajame,
ybp3aBajy ce u nponase Kpo3 MarHeTHO Mosbe LTO JOBOAW A0 Tora Aa joHu
pasnMuMTUX wmn3oTona wuMajy pasnuuuTe nytawe. [naBHe KOMMOHEHTe
eneKkTpoMarHeTHOr cenapaTtopa M3oTona Cy: MarHeTHO MoSbe 3a CKpeTawe
JOHCKOr CcHoMa/cenapauuvjy M30TOMNa Y jOHCKOM CHOMY, jOHCKM MK3BOp ca
cucteMoMm 3a ybpsawe M CUCTEM CaKyrnibakwa W3ABOjeHUMX joHa. MomohHu
cuctemn 3a npouec obyxBaTajy CUCTEM €HepreTcKor Hanajakwa MarHeta,
BMCOKOHAMOHCKM CUCTEM Hamnajaka jOHCKOr M3BOpa, BaKyyMCKM CUCTEM W
obMMHe cucTeMe 3a pykoBahwe XemuKanvjama 3a pereHepauujy npomssoga u
ynwherwe/peumnKknmpame KOMMOHEHTMW.
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EnekTpomMarHeTHu cenapaTtopu usortona

EnektpomarHeTHM cenapaTtopu M3oTona NocebHO MNpOjeKToBaHM UMK
npunpeMrbeHM 3a cenapauujy M3oTona ypaHujyma, HMUXoBa onpema U
KOMIMOHEHTE.

(a) JoHckn nssopu

MoceBGHO npojekToBaHM WNU NPUNPEMILEHU j€OHOCTPYKU WM BULLECTPYKU
YpaHWjyMCKN JOHCKM U3BOPU KOjU Ce cacToje of M3Bopa nape, joHusartopa u
akuenepartopa CHona, a HanpaBibeHu cy oA oaroBapajyhux martepujana kao
wTo je rpacut, Hephajyhn yenuk unn Gakap, n mory ga obesbene yKymnHy
CTpPYjy joHckor cHona oA 50 mA nnu sehy.

(6) JoHckm KonekTopu

Konektopcke nrno4e koje ce cacTtoje Of jefHOr unu sule npopesa U Lienosa
nocebHO MpojekToBaHe UM NpUNpPeMIbeHe 3a MPUKynbake jOHCKMX CHOMOBa
oboraheHor n ocumpomalleHor ypaHujyma, HanpaerbeHe of oparosapajyhnx
MaTepwujana Kao WwTo je rpadouT unu Hephajyhu yenuk.

(8) Bakyymcka kyhuwta

lMocebHO nMpojekTOBaHa WM npunpemibeHa Bakyymcka KyhuwTta 3a
efleKkTpoMarHeTHe cenapaTope ypaHujyma, HanpaerbeHa of oparosapajyhux
HeMarHeTHMX MaTepujana kao WTo je Hephajyhu 4yenuk, n npojekTtoBaHa Tako
4a page Ha nputucumma og 0.1Pa nnu Huxmm.

OBJAWHEHE

KyhuwTa cy nocebHO npojekToBaHa 3a gpXKaHse jOHCKMX U3BOpa, KONIEKTOPCKMUX
nonoya M BogoMm xnaheHmx obnora, a mmajy MOryhHOCT npuKkbyvMBahsa
AndysnoHe nymne, Kao M OTBOP W MOKMONaL, KojU CriyXe 3a yknaware U
NMOHOBHY yrpagHy OBUX KOMMOHEHTMU.

(r) [OenoBu marHeTHMX NosioBa

MocebHO npojekToBaHW UM NPUNPEMIbEHN [OenoBM MarHeTHWX Moriosa
npedHnka Beher o4 2 m KOjU Ce KOPUCTE 3a OgpXaBake KOHCTaHTHOr
MarHeTHOr nosba y eneKkTpoMarHeTHOM cenapaTopy M3oTona M 3a NpeHoC
MarHeTHOr nosba uamehy cycegHux cenapartopa.

M3Bopu Hanajakba efieKTPUYHOM €HeprujomMm BUMCOKOr HarnoHa

[MocebHO MpojekTOBaHN MM NPUMNPEMIBEHN U3BOPU Hanajaka enekTpU4HOM
€HEeprnjoM BUCOKOr HamnoHa 3a jOHCKE W3BOpEe Koju umajy cBe crepgehe
KapaKTepuCTUKe: CNOCOBHOCT 3a KOHTUHyarnaH pag, unanasHu HanoH og 20.000
V unu Buwe, uanasHa cTpyja og 1 A nnu Bule un perynaumja HanoHa 6orsa og
0.01 % y nepuogy og ocam catu.

M3Bopu Hanajakba MarHeTta efieKTPUHHOM eHeprujom

MocebHO nNpojeKToBaHM NN NPUNPEMIbEHN W3BOPW Hanajaka MarHeta
eneKTPUYHOM eHeprnjoM Koju nmajy cse cnegehe kapakrepuctuke: MoryhHocT
KOHTUHyarHor paga npv nanasHum ctpyjama og 500 A unu sehum npu HanoHy
oa 100 V unu Buwem un ca perynaumjom ctpyje unun HanoHa 6orbom og 0.01%
y nepuogy o4 ocam caTwu.

MNocTpoje-a 3a npousBoAwy TellKe BoAe, AeyTepujyma U jeaurbera

AeyTepujyma u onpema noce6HO NpojeKkToBaHa Uy NpunpemMrbeHa y Ty CBpXy

YBOOHA HANMOMEHA

Tewka BoAa ce MOxe NpPoM3BOAUTM KOpUWheweM pasnuuMTUX npoLleca.
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MeRhyTum, OBa npoueca, Koja Cy ce Mnokasarna KomepuujanHo ogpxuea, Ccy
npouec uamMeHe BOAa—BOAOHUK cyndug (GS npouec) u npouec usMeHe
aMOHWjaK-BOAOHMK.

GS npouec ce 3acHMBa Ha M3MeHW BOOOHMKA M AeyTepujyma namehy soge u
BOLAOHWK cyndmaa y HUM3y TOpHeBa KOjU page y npouecy ca XnagHoMm
ceKkumjom Ha BpXxy u Bpyhom cekuujom Ha gHy. Boga Teve HU3 TopH-eBe OOK
racoBuTM BOAOHUK cyndwug UMpKynuiwie o4 AHa A0 Bpxa TopweBa. 3a
noborblawe Melwara raca u Boae KOpUCTU ce HWU3 nepdopupaHux nrova.
HeyTepujym oanasu y Bogy npy HUCKMM TemnepaTypama v 'y BOAOHWUK cyndua
npu BUCOKMM TemnepaTypama. [ac wnu Boga, oboraheHun peyrtepujymom,
oABoJe ce 13 TopheBa npse pase Ha crojy Bpyhe n xnagHe cekumje, Tako ga
ce npouec MoHaBrba Yy TOpweBMMA HapedHe dase. [MpousBog nocnegre
dase, Boga oboraheHa peytepujymom go 30%, warbe ce y gecTunaumoHy
jeovHuULy pagy Npou3BoaHe TellKe BOAE PeakTOPCKOr CTeneHa KeanuteTa, Tj.
99.75% peyTtepujym okcunaa.

Y npouecy usMeHe aMOHWjaK-BOAOHUK MOXe Ce eKCTpaxoBaTu AeyTepujym un3
CMHTE3HOr raca MpeKko KOHTaKkTa ca TEeYHUM aMOHWjakOM Yy MpUCYCTBY
katanusatopa. CuHTE3HM rac ce ynywTa y W3MeHMBavke TOPHEBE U Yy
KOHBEPTOP amoHuWjaka. Y Topw-eBMMA, rac CTpyju of OHa npema Bpxy, OOK
TEYHNM aMOHMWjak Teve of Bpxa npema AHy. [eytepujym ce wnsgpaja u3
BOAOHMKA Yy CUHTE3HOM racy W KOHUEHTpULIEe Yy amMOHujaky. AMOHUWjaK 3aTum
oTnye y ypehaj 3a pasnarawbe amoHWjaka Ha OHYy TOpHea, OOK rac otude y
KOHBEPTOP amMoHujaka Ha Bpxy. [arbe oborahuBawe ce oaBuja y HapeaHUM
a3ama 1 TOKOM 3aBpLUHE AecTunaumje cTBapa ce Tellka BOAa peakTOpCKor
cTeneHa kesanuteta. Hanajawe CUHTE3HUM racoM Moxe ce obes3beantu y
NOCTPOjery 3a NMPOM3BOaHY aMOHMjaka Koje Ce MOXe M3rpaguTu 3ajeqHo ca
NnocTpojereM 3a TelwKy Body MyTeM MoCTynka WM3MeHe aMOHWjaK-BOOOHWK.
lMocTynak n3ameHe aMOHMjak-BOAOHMK Takohe KopucTn 0bmnyHy Bogy Kao M3BOpP
HanojHe CMPOBUHE 3a AeYyTEPUjyM.

MHOMM Of KIbyYHUX CTaBKU Onpeme y MoCTpojeHyMa 3a MPou3BOAHY TeELLKe
Boge nomohy GS npoueca unm naMeHoM aMOHWjak-BOLOHMK CYy 3ajeaHNYKN 3a
BULLIE cerMeHaTa xemujcke n HadpTHe nHayctpuje. OBo nocebHo Baxu 3a mana
nocTpojera koja kopucte GS npouec. Mehytum, mano og TMX CTaBkU CE MOXe
Hahu y cnobogHoj npogaju. GS npouec 1 npouec namMeHe amMoHMjak-BOOOHUK
3axTeBajy pyKOBake BEMMKMM KONMUYMHaMa 3anarbMBUX, KOPO3MBHUX U
TOKCUYHMX dnynaa Ha nosuweHuM nputucumma. [lpema ToMme, kog
ycrnocTaBrbakba NPojekTHNX U pagHUX CTaHgapAa 3a NocTpojera n onpemy 3a
OBakBe npouece, NoTpebHo je NocBeTUTN NocebHy Naxkkwy M3dopy matepujana
n cneundukaumjama, kako 6um ce o6es3begno Oyr pagHM BEK Y3 BENUKY
CUrYpHOCT ¥ noyagaHocT. W3bop wmepuna npe cBera 3aBuCU 04
€KOHOMMYHOCTM K noTpeba. 36or Tora ce BehnHa cTaBkM onpeme npunpemMa
npema 3axTeBuma Kynua.

Ha kpajy Tpeba nmatn y Buay aa n kog GS npoueca n Koa npoueca nameHe
aMOHWjaK-BOOOHWMK, CTaBKe OfpemMme, Koje MojeAnHayYHO Hucy nocebHo
NpoOjekTOBaHe Wnn MNpUNpeMSbeHe 3a NPOM3BOAHY TELKe Bode, Mory 6uTtn
yrpaheHe y cucteme Koju cy nocebHO NpojeKToBaHW WMAW NpUNpemMsbeHU 3a
npousBoamwy Telwke Boge. Cuctem 3a nNpousBoawy KaTanmsatopa Koju ce
KOPUCTM Yy Npouecy M3MeHe aMOHWjak-BOOOHMK WU cUCTeMU 3a Aectunauujy
BOOE KOju ce KopucTe 3a uHanHy KOHUEeHTpauujy Telwke Boae [Jo
peakTopcKor creneHa kBanuTeTa y oba npoueca npeacTtaerbajy npumepe
TakBMX cuctema.

CraBKke onpeme Koje cy MnoceGHO MpOjeKToBaHe WM MpuUMpemMrbeHe 3a
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npon3soary TelWke Boae Yy KOjVIMa ce KOpuctu npouec nameHe Boga-sogoHUK
CyJ'I(bI/ID, nnn npouec n3ameHe aMOHVIjaK-BO,EI,OHVIK cy cnegehu:

TOpI-beBVI 3a USMeHy Boaa-BOAOHUK cyndm.q

TopheBn 3a M3MeHy ypaheHun of OUHOr YribEeHWYHOr Yenuka (Kkao WTo je
ASTM A516) npedHuka og 6 m (20 ft) go 9 m (30 ft), cnocobHn 3a pag Ha
nputucumma Behum unu jegHakum 2 MPa (300 psi) u ca [0O3BOSbEHOM
Koposujom o4 6 mm unu Behom, nocebHO NpojekToBaHM UM NPUNPEMIbEHN 3a
Npoun3Boamy Tellke Boge NoMoNny npoueca namMeHe BoAa—BOAOHUK Cynduma.

HdyBarbke u Komnpecopu

JegHocTteneHe, ueHTpudyranHe gysarbke Huckor nputucka (Tj. 0,2 MPa unu
30 psi) nnn komnpecopu 3a UMpKynauujy raca BOAOHUK cynduaa (Tj. raca Koju
capxkm Buwe of 70% H,S) nocebHO npojekToBaHe wnM NpUNpeMSbeHe 3a
npou3BoAHY Telke BoAe MoMohy npoueca naMeHe BOAa—BOAOHMK cyndwua.
OBe gyBarbke unu KOMNpecopu umajy nponycHu kanaumteT Behu unu jeaHak
56 m®s (120.000 SCFM) [0k Cy ycUCHM pafHu nputMcuy Behu unn jeaHaku
1,8 MPa (260 psi), a umajy 3anTuBKe MpOjeKTOBaHE 3a paf y BIAXHQ)
atMmocdepu H,S.

TopHeBu 3a U3MeHy aMOHMWjaK-BOAOHUK

TopweBn 3a M3MEHY aMOHWjak-BOOOHWK BuUCUHe Behe wnu jeagHake 35 m
(114.3 ft) n npeynnka og 1,5 m (4,9 ft) po 2,5 m (8,2 ft) cnocobHn 3a pag Ha
nputucumma Behum o 15 MPa (2225 psi), nocebHO nNpojekToBaHU WUIu
npunpeMrbeHn 3a npou3BOAHY Telke BoAe MOoMohy npoueca W3MeHe
aMoHujak-BogoHMK. OBM TOph-eBM Takohe MMajy Hajmake jedaH akcujarHu
OTBOP ca NPUPYBHULIOM MCTOr NPEeYHMKa Kao 1 LMNUHAPUYHU eo KPO3 Koju ce
MOTy YMETHYTM UNn n3syhu yHyTpaLlkn AeroBM TOpH:A.

YHyTpalwHu AeNoBu TOpHEBa U BULLECTENEHe nymne

YHyTpalwHn AenoBu TopHweBa 1 BuLLecTeneHe nymne, nocebHoO nNpojekToBaHu
UNn NpUNPEMIbEHN 32 TOPHEBE 3a MPOM3BOAKY TeLLKe BoAe, Kopuwhewem
npoueca W3MeHe amMOHWjak-BOOOHMK. YHyTpalky [enoBu TopweBa Cy
nocebHO Au3ajHMpaHW BULLECTENEHW KOHTaKToOpu Kojuma ce noborbliasa
Onnckn KOHTaKT rac/te4yHocT. BuwecteneHe nymne oOyxeaTajy nocebHo
NpojekToBaHe MOTOMHE nMymMne 3a UupKynaumjy TeyHOr amMoHujaka Yy
YHYTPaLLHOCTU CTEMEHNX KOHTaKTOpa 40 CTeNeHuUX TOpH-eBa.

Ypehaju 3a pasnarake amoHujaka

Ypehaju 3a pasnarabe amMOHMWjaka ca pagHum nputucuMma Behum unm
jegHakmm 3 MPa (450 psi), nocebHO MpOjEKTOBaAHN MM MPUNPEMILEHM 3a
Npou3BOAHY TELLKe Boge Kopuwherwem npoueca M3aMeHe aMOHUjak-BOL4OHMUK.

MHdpaupBeHU ancoprnumoHu aHannsaTopm

NHdpaupBeHn ancopnumoHn aHanu3atopu cnocobHu 3a OHMajH aHanmMTUYKO
ogpehvBare ogHoca BOAOHUK/OeyTepujym npu KOHLEeHTpaumjama
aeytepujyma sehum nnm jeaHakmm 90%.

KatanuMtnyku nnameHuum

Katanutnykm nnameHuum 3a KoHBep3wnjy oboraheHor raca geyrtepujyma y
TEeWKy BOAy, NOCEOGHO NPOJEKTOBAHM WM MPUNPEMIBEHM 3a MPOU3BOLHY
Tellke Bode Kopuwherem npoLeca nameHe aMOHUjak-BOAOHNK.
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MocTpojer-a 3a KOHBepP3Ujy ypaHMjyma u onpema nocebHO npojeKkTtoBaHa

UNU NpUNpemMIrbeHa y Ty CBpXy

7.1.

YBOAHA HAMOMEHA

MocTpojera M cucTeMn 3a KOHBEP3Wjy ypaHuvjyma Mory BPLUATK jedHYy Wnn
BMWe TpaHcdopmMaumja u3 jegHe Xemujcke BpCTe ypaHuwjyma y Apyry,
YKIbyuyyjyhu: KOHBEp3ujy KoHUeHTpaTa pyae ypanvjyma y UOs, koHBep3aujy UO;
y UO,, koHBep3njy okeuga ypanujyma y UF, unu UFs, koHBepaunjy UF, y UFs,
koHBep3njy UFs y UF,, koHBep3unjy UF, y mMeTanHu ypaHujym U KOHBep3ujy
ypanvjym dnyopuga y UO,. MHore of Kby4yHUX CTaBkM ornpeme 3a
NnocTpojera 3a KOHBEP3Ujy ypaHujyma 3ajeJHNYKe Cy 3a HEKONUKO cermeHarta
Xemujcke npouecHe uHayctpuje. Ha npumep, BpcTe onpeme Koju ce KOpUcTe y
OBMM npouecuma Mory ©Outu: nehu, poTaumoHe nehu, peakTopu ca
dhnyvamsmpaHnuMm Ccriojem, peaktopu ca nnameHuM TOpHeM, LUeHTpudyre 3a
TEYHOCT, AeCTUNauMoHe KONIOHe W KOJIOHEe 3a eKCTPaKuujy TeYHOCT-TEYHOCT.
MehyTum, mano og TUX CTaBku ce moxe Hahu y cnoboaHoj npoaaju; BehnHa
ce npunpema npema 3axTeBuma U cneumdukauvjama kynua. Y Hekum
cnyvajeBvMMa 3axTeBajy ce nocebHa NpojekTHa 1 KOHCTPYKLMjCKa peLleHsa Kako
6un ce npesasunwnn npobnemm ca KOPO3MjOM O HEKMX XeMuKanuja kojuma ce
pykyje (HF, F,, CIF; n ypaHujym donyopua). Ha kpajy, Tpeba nmatu y Buay na
ce y CBUM nMpouecMma KOHBEp3vje ypaHujyma, CTaBke Ofpeme Koje
nojeauHa4yHo HUcy nNocebHO MpojeKToBaHe Mnv NpUnpemMIbeHe 3a KOHBEpP3Wjy
ypaHvjyma, Mory yrpagutn y cucteme Koju cy nocebHO npojekToBaHW unu
npunpemMrbeHn 3a KOHBEP3Wjy ypaHujyma.

NMoceOHO npojeKTOBaHM WM NPUNPEMILEHN CUCTEMU 3a KOHBeEp3ujy

KOHLeHTpaTa pyae ypaHumjyma y UO;

7.2.
y UFs

7.3.
y U02

7.4.
y UF4

OBJAWHEHE

KoHBepawnja koHUueHTpaTa pyae ypaHujyma y UO3; moxe ce cnpoBecTu Tako ga
Ce pyda Hajnpe pacTBOPWM Y as30THOj KMCENWHM Na WU3ABOjU YUCTU ypaHun
HUTpaT KopuwheweM pacTBapava kao WwTo je TpmbyTtun docdar. Cnegehn
Kopak je ga ce ypaHun Hutpat koHBepTyje y UOjz, OMNo KOHUEHTpaumjom u
OEHUTpaLUMjoOM MM HeyTpanuM3aumjoM ca racoBMTUM aMOHMjakOM, Kako bu ce
Aobno amoHujym guypaHat y3 godatHo  ounTpupare, Cylewe U
KanuunHucame.

NMoceOHO NpojeKTOBaHM UK NPUNPEeMILEHN CUCTEeMU 3a KOHBep3ujy UO;

OBJAWHEHE

Koneepanja UO3z y UFs MOXe ce n3BpwnTn ONPEKTHO chnyopoBanem. lNMpouec
3axTeBa U3BOp raca nyopa unu xrop Tpudnyopuaa.

NMoceOHO NpojeKTOBaHM UMM NPUNPEMILEHN CUCTEMM 3a KOHBep3ujy UO;

OBJAWHEHE

Koneepanja UO; y UO, moxe ce wusBpwutn peaykoBawem UO; ca
pPa3noXeHWM racomM amOHMjaka U BOOOHMKOM.

NoceGHO npojekToBaHU UNK NpUNpeMrLeHn cuctemum 3a koHsep3sujy UO,

OBJAWHEHE

Koneepanja UO, y UF,; moxe ce wmsBpwutn pearoBawem UO, ca racom
BOAOHMK pnyopuaa (HF) Ha TemnepaTtypu og 300-500°C.
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NMoceGHO nNpojekToBaHU MU NPUNPEeMILEHU cUcTeMu 3a KoHBep3njy UF,

OBJALLHEHRE

KoHnBepawnja UF, y UF¢ Bpin ce nomohy ersotepmudke peakumje ca pnyopom
y peaktopy Topwa. UFs ce koHOoeH3yje u3 Bpyhux u3nasHux racosa
nponyLTakeM M3nasHor Toka Kpo3 xnagHu Tpan oxnaheH o TemnepaTtype o4
-10°C. lMpouec 3axTeBa U3BOp raca gnyopa.

Noce6GHO nNpojekToBaHU UK NPUNPEMILEHU CUCTEeMU 3a KOHBep3unjy UF,

y meTtanuu U

7.7.
Yy Uo,

7.8.
y UF,

OBJALUHEHRE

KoHnsepawnja UF, y meTanHn U Bplum ce peaykumjom ca MmarHesmjymom (Benuke
wapxe) wnu kKanuvjymom (Mane wapxe). Peakuvja ce Bpwm Ha
TemnepaTtypama usHaz Tadke Tonrbera yparujyma (1130 °C).

NMocebOHO NpojekToBaHM N NpunNpeMrbLeHn cuctemu 3a KoHeep3ujy UF;

OBJALIHEHE

Koneepsanja UFs y UO, moxe ce BpwnTM NoMony jeaHor oa Tpw npoueca. Y
npeom npouecy, UFg ce peaykyje n xugponuayje y UO, nomohy BOgoOHMKA U
nape. Y gpyrom npouecy, UFg ce xngponuayje pacteapawem y Boau, gogaje
Ce aMOHMWjaK kako OM ce HaTanoXuMo aMOHWjyMOB AuypaHaT U auypaHaT ce
peaykyje y UO, nomohy BogoHuka Ha TemnepaTypu og 820 °C. Y Tpehem
npouecy, racosutn UFgs, CO, n NH; ce mewwajy y Boam Tanoxehm amoHujym
ypaHun kapboHaT. AMOHMWjymM ypaHun kapboHaT ce Mewa ca napom u
BOOOHMKOM Ha Temnepatypu og 500-600 °C ga 6u ce gobmo UO,.

Konsepanja UFs y UO, 4ecTo ce Bpwn Kao npBa das3a y MOCTpOjewy 3a
Npou3BoaHY ropuBea.

NMoceOHO NpoOjeKTOBaHM UnNu NpunpemMrbLeHn cuctemm 3a KoHep3aujy UF;

OBJAWHEHE

KoHsepaunja UFg y UF, BpiKn ce pegykumnjom nomohy BOOOHMKA.
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YnaH 3.

O cnposohewy [ogaTHor npoTtokona M3 4ynaHa 1. oBOr 3akoHa cTapajy ce
MMWHUCTAPCTBO HAAMEXHO 3a HyKrneapHy CUrypHOCT, MMHUCTAPCTBO HAAMEXHO 3a
KOHTpOMy M3BO3a, MMWHUCTApCTBO HaAANEXHO 3a KOHTPONy YyBO3a Yy Be3n ca
HyKneapHMM aKTMBHOCTMMA, MWHUCTApCTBO HAAMEXHO 3a Wu3gaBake BU3a U
perynaTopHo Teno Bnage HaanexHo 3a NocroBe HykreapHe CUrypHOCTM U 3aluTuTe
04 joHu3yjyhux spayemsa.

YnaH 4.

OBaj 3akoH cTyna Ha cHary ocMor pfaHa o jJaHa objaBrbuBara Yy
,Cnyx6eHom rnacHuky Penybnnke Cpbuje — MehyHapoaHu yrosopu”.
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