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73
SDELENI

Ministerstva zahrani¢nich véci

Ministerstvo zahraniénich véci sdéluje, Ze dne 11. prosince 2002 byla v Bruselu podepsina Dohoda mezi
Evropskou unif a Ceskou republikou o dcasti Ceské republiky v policejni misi Evropské unie (EUPM) v Bosné
a Hercegoviné (BaH).

Dohoda vstoupila v platnost na zdklad& svého &ldnku 8 dnem podpisu.

Anglické znéni Dohody a jeji pfeklad do &eského jazyka se vyhlaguji souasné.



Strana 4298 Sbirka mezinirodnich smluv & 73 / 2003 Castka 33

AGREEMENT
BETWEEN THE EUROPEAN UNION
AND THE CZECH REPUBLIC
ON THE PARTICIPATION OF THE CZECH REPUBLIC
IN THE EUROPEAN UNION POLICE MISSION (EUPM)
IN BOSNIA AND HERZEGOVINA (BiH)



Castka 33

Sbirka mezinirodnich smluv & 73 / 2003

Strana 4299

PREKLAD

DOHODA
mezi Evropskou unii
a Ceskou republikou
o tcasti Ceské republiky
v policejni misi Evropské unie (EUPM)

v Bosné a Hercegoviné (BaH)
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on the one hand, and

THE CZECH REPUBLIC,

on the other hand,

Together hereinafter referred to as the "Participating Parties",
TAXING INTO ACCOUNT

— - the presence of the United Nations International Police Task Force (IPTF) in Bosnia and
Herzegovina since 1996 and the offer of the European Union to ensure, by 1 January 2003,

the follow-on to the IPTF in Bosnia and Herzegovina,

- the acceptance by Bosnia and Herzegovina of that offer, by exchange of letters of 2 and
4 March 2002, which provides inter alia that the EUPM Planning team be granted the status
currently applicable to the members of the European Union Monitoring Mission (EUMM) in

Bosnia and Herzegovina,

- the adoption by the Council of the European Union on 11 March 2002 of
Joint Action 2002/210/CFSP on the European Union Police Mission ', stating that non-EU
European NATO members and other States which are candidates for accession to the

European Union as well as other non-EU OSCE Member States, currently proyiding staff to

IPTF, are invited to contribute to the EUPM,

1 0JL70,13.3.2002,p. 1.
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EVROPSKA UNIE na strané jedné

CESKA REPUBLIKA na strané druhé,

spolen& dile jen ,u&astnické strany®,

VEDOMY SI

- ptitomnosti Mezindrodnich policejnich sil Organizace spojenych nidrodiéi v Bosné a Hercegoviné od roku
1996 a nabidky Evropské unie, Ze do 1. ledna 2003 zajisti néslednictvi Mezindrodnich policejnich sil Orga-
nizace spojenych nirodii v Bosné a Hercegoving,

- skute&nosti, Ze Bosna a Hercegovina prostfednictvim vymény dopisd ze dne 2. a 4. bfezna 2002 pfijala tuto
nabidku, kterd mimo jiné stanovi, Ze plinovaci skupin& Policejni mise Evropské unie bude pfiznino posta-
venti, které se v soulasné dobé vztahuje na &leny Monitorovaci mise Evropské unie v Bosné a Hercegoving,

- skute&nosti, Ze Rada Evropské unie pfijala dne 11. bfezna 2002 Spoleény postup 2002/210/CFSP o Policejni
misi Evropské unie,') v ném¥ se pravi, e k Gasti na misi jsou zviny evropské &lenské stity NATO -
neflenové Evropské unie, dile stity uchdzejici se o vstup do Evropské unie a rovnéZ &lenské stity Orga-
nizace pro bezpe&nost a spoluprici v Evropé — nelenové Evropské unie, které v soudasné dob& poskytuji
personil Mezinirodnim policejnim silim Organizace spojenych nirodd,

Yy OJ L 70, 13. 3. 2002, p. 1.



Strana 4302 Sbirka mezinirodnich smluv & 73 / 2003 Castka 33

- the agreement concluded on 4 October 2002 between the EU and Bosnia and Herzegovina
on the activities of the EUPM in Bosnia and Herzegovina ! including provisions cn the

status of the EUPM personnel,

HAVE AGREED AS FOLLOWS:

ARTICLE 1

Framework
The Czech Republic shall associate itself with the provisions of the Joint Action 2002/210/CFSP on
the European Union Police Mission (EUPM) in Bosnia and Herzegovina including its annex on the

mission statement for EUPM, adopted by the Council of the European Union on 11 March 2002, in

accordance with the provisions stipulated in the following articles.
ARTICLE 2
Personnel seconded to the EUPM
1. The Czech Republic shall contribute to the EUPM with six seconded police officers. This

personnel should be seconded for a minimum of one year, taking into account that appropriate

rotation of seconded personnel shall be ensured.

! OJ L 293, 25.10.2002, p. 2.
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- skuteénosti, Ze dne 4. ijna 2002 byla uzaviena dohoda mezi Evroiskou unif 2 Bosnou a Hercegovinou
o piisobeni Policejni mise Evropské unie v Bosné a Hercegoviné,?) kterd zahrnuje ustanovenf o postaven{
&lenti persondlu Policejni mise Evropské unie,

SE DOHODLY TAKTO:

Clinek 1

Ramcové ustanoveni

Ceski republika se v souladu s nisledujicimi ustanovenimi pfipojuje ke Spolenému postupu 2002/210/
/CFSP o Policejni misi Evropské unie (EUPM) v Bosné a Hercegoving, v&etné jeho pfilohy pfijaté Radou
Evropské unie dne 11. bfezna 2002, ktera se tykd prohlifeni o EUPM.

Clinek 2

Personil vyslany k Policejni misi Evropské unie

1. Cesk4 republika vy3le do EUPM Sest policistt. Tento personl bude vyslin na dobu nejméné jednoho
roku, pfi zajidténi jeho pfiméfené obmény.

%) QJ L 293, 29. 10. 2002, p. 2.
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2. Th ch Republic shall ensure that its personnel seconded to the EUPM undertake their

mission in conformity with the provisions of the Joint Action 2002/210/CFSP.

LA,

(x)

3. The Czech Republic shall inform in due course the EUPM and the General Secretariat of the
Council of the European Union of any change to its contribution to the EUPM.

4. Personnel seconded to the EUPM shall undergo an extensive medical examination, vaccination
and be certified medically fit for duty by a competent authority from the Czech Republic. A copy
of this certification shall accompany the personnel seconded to the EUPM.

5. The Czech Republic shall bear the cost of sending the police officers and/or the international
civilian staff seconded by it, mcludmg salaries, allowances, medical expenses, insurance, and travel

expenses to and from Bosnia and Herzegovina.

ARTICLE 3

Status of personnel seconded to the EUPM

1. Personnel seconded to the EUPM by the Czech Republic shall be covered, until
31 December 2002 under the agreement applicable to the EUPM Planning team, and as of
1 January 2003 under the agreement concluded on 4 October 2002 between the European Union

and Bosnia and Herzegovina on the activities of the EUPM in Bosnia and Herzegovina.
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2. Ceskd republika zajisti, aby jeji persondl vyslany do EUPM plnil své tikoly v souladu s ustanovenimi
Spole&ného postupu 2002/210/CFSP.

3. Ceskd republika bude dostate¢né véas informovat EUPM a Generéln{ sekretariit Rady Evropské unie
o jakychkoliv zménich své dlasti na EUPM.

4. Clenové personilu vyslani do EUPM se podrobi podrobné lékaiské prohlidce a otkovéni a budou mit
léka¥ské osvédéent o zdravotni zpisobilosti pro vykon svych povinnosti vystaveny pfislusnym orginem Ceské
republiky. Jedno vyhotoveni tohoto osvéd&eni bude mit &len personilu vyslany do EUPM pfi sobé.

5. Ceskd reﬁublika hradi ndklady spojené s vyslinim policistii a/nebo mezinirodnich civilnich zaméstnanci,
v&etné mzdovych nikladd, diet a jinych divek, vydajii na 1é&ent, pojidténi a dopravnich vyloh na cestu do Bosny
a Hercegoviny a zpét.

Clinek 3

Postaveni personilu vyslaného do Policejni mise Evropské unie

1. Na persondl, ktery Ceska republika vysle do EUPM, se do 31. prosince 2002 vztahuje smlouva o pléno-
vaci skupiné EUPM a po 1. lednu 2003 dohoda uzavfeni dne 4. fijna 2002 mezi Evropskou unii a Bosnou
a Hercegovinou o piisobeni Policejni mise Evropské unie v Bosné a Hercegoviné.
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2. The Czech Republic shall be responsible for answering any claims linked to the secondment of
an: EUPM stail member, ffom or concerning the staff member. The Czech Republic shall be
responsible for bringing any action against a secondee.

3. The EUPM is an unarmed mission and as such has no rules of engagement.

4. Seconded police officers shall work in their national police uniforms. Berets and insignia shall

be provided by the EUPM.

ARTICLE 4
Chain of command
1. The contribution of the Czech Republic to the EUPM is without prejudice to the decision-
making autonomy of the Union. The persomnel seconded by the Czech Republic shall carry out |
his/her duties and conduct himself/herself in accordance with the interests of the EUPM.

2. All EUPM personnel shall remain under the full command of their national authorities.

3. National authorities shall transfer Operational Command (OPCOM) to the EUPM Head of

Mission/Police Commissioner, who shall exercise that command through a hierarchical structure of

command and control.
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2. Ceski republika zodpovidi za vy¥izovani veskerych nirokt &lena EUPM, jim samym nebo vi&i nému
vznesenych, které jsou spojeny s jeho vyslinim. Cesk4 republika zodpovid4 za jakdkoli opatfeni pfijatd vii&i
vyslanému ¢&lenu.

3. EUPM je neozbrojenou mis{ a jako takovd nemd Z4dn4 pravidla pro zapojeni se do akei.

4. Vyslanf policisté pracuji v policejnich uniformich svého stitu. Barety a ozna&eni p¥islunosti poskytuje
EUPM

Clinek 4

Subordinace

1. Utasti Ceské republiky v EUPM zéstane nedotéena rozhodovaci autonomie Unie. Clen personilu,
kterého Ceski republika vysle, bude vykondvat své povinnosti a chovat se v souladu se zdjmy EUPM.

2. Vedkery persondl EUPM zistiva plné podfizen svym vnitrostitnim orginiim.

3. Vnitrostitni orgény pfenesou operalni veleni (OPCOM) na velitele mise/policejntho komisate EUPM,
ktery toto veleni vykondvé prostfednictvim hierarchické struktury veleni a kontroly.
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4. The Bead of Mission/Folice Commissioner shall lead the EUPM and assume its day-to-day

menagement.

5. The Czech Republic shall have the same rights and obligations in terms of day-to-day
management of the operation as European Union Member States taking part in the operation, in
accordance with Article 8, paragraph 2, of the Joint Action 2002/210/CFSP. This shall take place
on the ground in the normal course of the operation, including within the police mission

headquarters.

6. The EUPM Head of Mission/Police Commissioner shall be responsible for disciplinary control
over mission personnel. Where applicable, disciplinary action shall be exercised by the national

authority concerned.

7. A national contingent Point of Contact (NPCs) shall be appointed by the Czech Republic to
represent its national contingent in the mission. NPCs shall report to the EUPM Head of
Mission/Police Commissioner on national matters and shall be responsible for day-to-day

contingent discipline.

8. The decision by the European Union to end the operation shall be made following consultation
with the Czech Republic, provided that this State is still contributing to the EUPM at the date of

termination of the mission.
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4. Velitel mise/policejni komisa¥ vede EUPM a pfejim4 jeji kaZdodenni ¥{zeni.

5. Ceskd republika m4 Efi kaZzdodennim fizeni v souladu s &ldnkem 8 odst. 2 Spole&ného postupu 2002/210/
/CFSP stejnd priva a zdvazky jako zd€astnéné &lenské stity Evropské unie. Toto plati p¥i béZném chodu mise,
jakoZ i v rdmei velitelstvi Policejni mise.

6. Velitel mise/policejni komisaf EUPM je odpovédny za disciplinirni kontrolu &lenti personilu mise.
Kdykoliv je to vhodné, budou kizefiskd opatfeni uplatfiovdna prostfednictvim p#islusného wvnitrostitniho
organu.

7. Ceski republika jmenuje styéného pracovnika své nirodnf skupiny (NPCs), ktery bude zastupovat svou
nirodni skupinu v misi. Stf'ém’ pracovnici nirodni skupiny podévaji zprivu veliteli mise/policejnimu komisa¥i
EUPM o vnitrostitnich zileZitostech a zodpovidaji za kaZdodenni disciplinu skupiny.

8. Rozhodnuti Evropské unie o ukonéeni operace bude u&in&no po konzultaci s Ceskou republikou, pokud
v dobé& ukonéeni operace bude trvat jeji iast v EUPM.
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ARTICLE 5
Classified information

The Czech Republic shall take appropriate measures to ensure that, when EU classified information
is handled by its peréonnel ‘seconded to the EUPM, this personnel respects the European Union
Council's securﬁy :egulaﬁons, which are contained in the Council decision 2001/264/EC of

19 March 2001 . |

ARTICLE 6
.Contributions to the running costs

1. The Czech Republic shall contribute to the running costs of the EUPM an amount of
EUR 25 000 per };éar. The Czech Republic shall consider making additional contributions of

voluntary nature to these running costs, taking into account its means and level of participation.

2. Anarrangement shall be signed between the EUPM Head of Mission/Police Commissioner and
the rél'evant administrative $ervices of thg Czéch Republic on the contributions of the
Czech Republic to-the running costs of EUPM. This arrangement shall include the following

_provisions on:

(2) the concerned amount, including the possible additional contributions of voluntary nature, if

any,

1y OJ L 101, 11. 4. 2001, p. 1.
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Clinek 5

Utajované skuteénosti

Ceska republika uinf potfebnd opatfent, aby zajistila, e jeji persondl vyslany do EUPM, pokud pfijde do
styku s utajovanymi skuteCnostmi Evropské unie, bude dodrZovat bezpe&nostni pfedpisy Rady Evropské unie
obsaZené v Rozhodnuti Rady 2001/264/EC ze dne 19. b¥ezna 2001.%)

Clinek 6

Podil na provoznich nikladech

1. Cesk4 republika se podili na provoznich nikladech EUPM &istkou 25 000 EUR roéné. Cesk4 republika
zvaZi dal§f dobrovolny pfispévek na provozni niklady se zfetelem ke svym moZnostem a rozsahu své ulasti.

2. Mezi velitelem mise/policejnim komisafem EUPM a pfislu§njmi spravnimi orginy Ceské republiky
bude podepsino ujedndni o pfispévku Ceské republiky na provozni niklady EUPM. Toto ujednini bude ob-
sahovat:

(a) pfislusnou &istku v&etné pfipadného dodateéného dobrovolného pfispévku,

) OJ L 101, 11. 4. 2001, p. 1.
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(b)  the arrengements for payment and management of the concemned amount,

(c) the verification arrangements covering control and audit of the concerned amount, where

éppropriate. _

3. The Czech Republic shall formally communicate to the EUPM and to the General Secretariat of
the Council of the Euiopean Union the total amount of its contribution to the running costs by
15 November 2002 and thereafter by 1 November of each year and shall conclude the financial

arrangement by 15 December of each year
4. The contributions of the Ciech Republic to the running costs of the EUPM shall be deposited by
the 31 Marchi of each year in the bank account which shall be indicated to that State.
ARTICLE 7
Non compliance

Should one of the Participating Parties fail to comply with its obligations laid down in the previous
Articles, the other Party shall have the right to tefminate this agreement by serving a two months

notice.
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(b) zpiisob dhrady a pouZiti dané &astky,

(c) v ptipad& potfeby mechanismus ovéfovini zahrnujici kontrolu a audit dané &istky.

3. Ceskd republika oficilng sdélif EUPM a Generilnimu sekretaridtu Rady Evropské unie do 15. listopadu
2002 a do 1. listopadu kaZdého dal$tho roku celkovou vy3i svého pfspévku na provozni niklady a kazdého
15. prosince sjedni finanéni ujednani.

4. Pispévek Ceské republiky na provozni niklady EUPM bude do 31. b¥ezna kaZdého roku uloZen na
bankovnim détu, ktery bude pfislusnému stitu sdélen.

Clinek 7

Nedodrzeni Dohody

Pokud by jedna z t&astnickych stran nedodrZela své zdvazky uvedené v pfedchozich &lincich, md druhd
strana privo vypovédét tuto dohodu s dvoumé&sini vypovédni lhitou.
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ARTICLE 8
‘Entry into force

This agreement shall enter into force upon signature. It shall remain into force for the duration of
the contribution of the Czech Republic to the EUPM. -

Done at Brussels, on 11.12.2002, in the English language in four copies.

For the European Union For the Czech Republic
Marie-Louise Overvad Libor Secka
Ambassador, Ambassador Extraordinary and Plenipotentiary,
Representative of the Kingdom of Denmark Head of the Mission of the Czech Republic

to the Political and Security Committee to the European Union,
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Clinek 8

Vstup v platnost

Tato dohoda vstoupi v platnost dnem podpisu. Zistiva v platnosti po dobu trvdni G¢asti Ceské republiky
v EUPM.

Diéno v Bruselu dne 11. prosince 2002, v angli&ting ve &tyfech vyhotovenich.

Za Ceskou republiku Za Evropskou unii
Ing. Libor Sec¢ka v. r. Marie-Louise Overvad v. .
mimofidny a zplnomocnény velvyslanec, velvyslankyng,
vedouci Mise Ceské republiky pfi pfedstavitelka Dénského krilovstvi

Evropskych spoleenstvich v Politickém a bezpe&nostnim vyboru
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74
SDELENI
Ministerstva zahrani¢nich véci

v

Ministerstvo zahraninich véci sdéluje, Ze dne 28. z4f{ 1999 byl ve Vidni podepsin Dodatkovy protokol
k Dohodé& mezi Ceskou republikou a Mezindrodni agenturou pro atomovou energii o uplatiiovani ziruk na
zékladé Smlouvy o nedifeni jadernych zbrani.")

S Dodatkovym protokolem vyslovil souhlas Parlament Ceské republiky a prezident republiky jej ratifikoval.
Dodatkovy protokol vstoupil v platnost na zdklad& svého &lanku 17 pism. a) dne 1. &ervence 2002.

Anglické zné&ni Dodatkového protokolu a jeho pfeklad do &eského jazyka se vyhlaguji souasné.

) Dohoda mezi Ceskou republikou a Mezindrodni agenturou pro atomovou energii o uplatiiovini ziruk na zikladd
Smlouvy o nesifeni jadernych zbrani ze dne 18. z4f 1996 byla vyhldSena pod &. 68/1998 Sb.
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PROTOCOL ADDITIONAL TO THE AGREEMENT BETWEEN THE CZECH
REPUBLIC 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 Czech Republic 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 11

September 1997,

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

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

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

NOW THEREFORE the Czech Republic and the Agency have agreed as follows:
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PREKLAD

DODATKOVY PROTOKOL
K DOHODE MEZI CESKOU REPUBLIKOU
A MEZINARODNI AGENTUROU PRO ATOMOVOU ENERGII
O UPLATNOVANI ZARUK NA ZAKLADE
SMLOUVY O NESIRENI JADERNYCH ZBRANI

Jezto Cesk4 republika a Mezindrodni agentura pro atomovou energii (déle jen ,,Agentura®) jsou smluvnimi
stranami Dohody o uplatiiovin{ ziruk na zikladé Smlouvy o nedffeni jadernych zbrani (dile jen ,Zirukovi
dohoda®), kteri vstoupila v platnost dne 11. z3# 1997;

Majice na paméti pfan{ mezinirodniho spolegenstvi dile posilovat nedifeni jadernych zbrani prostfednictvim
posileni d&innosti a zlepSenim vykonnosti systému ziruk Agentury;

Pfipominaje si, Ze Agentura musi p¥i uplatiovin{ ziruk brit z¥etel na potfebu, aby: nedoslo k omezeni
ekonomického a technického rozvoje Ceské republiky nebo mezinirodni spoluprice v oblasti mirovych jader-
nych &nnosti; byla dodrZovina platni ustanoveni zdravotni, bezpe&nostni, fyzické ochrany a dal3{ bezpe&nostni

fedpisy a priva jednotlivcd; byla pfijata veskerd opatfeni k ocﬁrané obchodniho, technologického a primys-
ového tajemstvi a rovnéZ jinych duvérnych informaci, se kterymi se seznimy

JeZto &etnost a intenzita &nnosti popsanych v tomto Protokolu mi byt udrZovdna na miniméln{ drovni
v souladu s cili posilit déinnost a zlepsit vykonnost zdruk Agentury;

Dohodly se proto nyni Cesk4 republika a Agentura takto:
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RELATIONSHIP BETWEEN THE PROTOCOL AND THE SAFEGUARDS

AGREEMENT

Article 1

The provisions of the Safeguards Agreement shall apply to this Protocol to the extent

that they are relevant to and compatible with the provisions of this Protocol.

In case of

conflict between the provisions of the Safeguards Agreement and those of this Protocol, the

provisions of this Protocol shall apply.

PROVISION OF INFORMATION

Article 2
a. The Czech Republic shall provide the Agency with a declaration containing:
(1) A general description of and information specifying the location of nuclear fuel

cycle-related research and development activities not involving nuclear material
carried out anywhere that are funded, specifically authorized or controlled by,

or carried out on behalf of, the Czech Republic.

(i1) Information identified by the Agency on the basis of expected gains in
effectiveness or efficiency, and agreed to by the Czech Republic, on
operational activities of safeguards relevance at facilities and at locations

outside facilities where nuclear material is customarily used.

(il1) 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 I 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 the Czech Republic as a whole. The Czech Republic
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:
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VZTAH MEZI PROTOKOLEM A ZARUKOVOU DOHODOU

Clinek 1

Ustanoveni Zirukové dohody budou uplatfiovdna viiéi tomuto Protokolu v rozsahu odpovidajicim a srov-
natelném s ustanovenimi tohoto Protokolu. V pfipad& rozporu mezi ustanovenimi Zirukové dohody a pfislus-
nymi ustanovenimi tohoto Protokolu budou uplatnéna ustanoveni tohoto Protokolu.

USTANOVENI O POSKYTOVANI INFORMACI
Clinek 2

a. Ceskd republika bude poskytovat Agentufe prohldSeni obsahujict:

4y

(ID

(I1I)

(Iv)

W)

(V)

Vseobecny popis a informace specifikujici umisténi kdekoli provddénych vyzkumnych a vyvojovych
&innosti vztahujicich se k jadernému palivovému cyklu, které nezahrnuji naklddéni s jadernym ma-
teridlem, a které jsou financovény, vyslovné schvaloviny nebo kontroloviny anebo providény jmé-
nem Ceské republiky.

Informace, oznaené Agenturou na zikladé pfedpoklidaného posileni déinnosti a zlep$eni vykon-
nosti a odsouhlasené Ceskou republikou, o provoznich &innostech vztahujicich se k zdrukdm v ja-
dernych zafizenich a v mistech mimo jaderni zafizeni, ve kterych je jaderny materiil b&Zné pouzi-
van.

Vseobecny popis kazdé budovy v kazdé lokalitg, vEetné jejiho ur&ent, a pokud to nevyplyvi z tohoto
popisu, i jeji vybaveni. Popisvgude zahrnovat mapu této lokality.

Popis rozsahu plisobnosti pro kaZdé misto zapojené do &innosti specifikovanych v Piloze I tohoto
Protokolu.

Informace specifikujici umistén{, provozni statut a pfibliZnou roéni vyrobni kapacitu uranovych
dolti a zdvodl na uranovy nebo thoriovy koncentrit a soudasnou roéni vyrobu takoyvych dold a z4-
vodii na koncentrit, souhrnng v Ceské republice. Na ¥ddost Agentury poskytne Ceskd republika
soudasnou roéni vyrobu jednotlivych dold nebo zdvodid na koncentrit. Ustanoveni o téchto infor-
macich nevyZaduje detailn{ evidenci jaderného materidlu.

Nisledujici informace vztahujici se k vychozimu materilu, ktery nedosihl sloZeni a &istoty vhodné
pro vyrobu paliva nebo izotopické obohacovéni:
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(vii)

(a) The quantities, the chemical composition, the use or intended use of
such material, whether in nuclear or non-nuclear use, for each location
in the Czech Republic at which the material is present in quantities
exceeding ten metric tons of uranium and/or twenty metric tons of
thorium, and for other locations with quantities of more than one metric
ton, the aggregate for the Czech Republic 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 the Czech Republic, of such material for specifically non-
nuclear purposes in quantities exceeding:

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

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

(c) The quantities, chemical composition, current location and use or
intended use of each import into the Czech Republic of such material
for specifically non-nuclear purposes in quantities exceeding:

(O Ten metric tons of uranium, or for successive imports of
uranium into the Czech Republic each of less than ten metric
tons, but exceeding a total of ten metric tons for the year;

2) Twenty metric tons of thorium, or for successive imports of
thorium into the Czech Republic 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.

(a) Information regarding the quantities, uses and locations of nuclear
material exempted from safeguards pursuant to Articie 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
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(a) mnoZstvi, chemické sloZeni, pouZiti nebo zamyslené pouZiti takového materidlu, atjiZ v jaderném
& nejaderném pouZiti, pro viechna mista v Ceské republice, ve kterych se tento materidl nachdzi
v mnoZstvi pfevy3ujicim deset tun uranu nebo dvacet tun thoria, a souhrnné pro ostatni mista
s mnoZstvim v&t$im neZ jedna tuna, pokud toto mnoZstvi v souhrnu pro celou Ceskou republiku
pfevySuje deset tun uranu nebo dvacet tun thoria. Ustanoveni o téchto informacich nevyZaduje
detailni evidenci jaderného materidly;

(b) mno¥stvi, chemické sloZen{ a misto uréenf ka¥dého vyjvozu takovéhoto materidlu z Ceské repu-
bliky pro specificky nejaderné tiely v mnoZstvich pfevysujicich:

(1) deset tun uranu nebo pro jednotlivé vyvozy uranu z Ceské republiky do téhoZ stitu, z nich?
Z4dny nedosahuje deseti tun, ale v souhrnu za kalend4#ni rok deset tun pfevysuji;

(2) dvacet tun thoria nebo pro jednotlivé vyvozy thoria z Ceské reﬂubliky do téhoZ stitu, z nichZ
Z4dny nedosahuje dvaceti tun, ale v souhrnu za kalendé¥ni rok dvacet tun pfevysuji;

(c) mnoZstvi, chemické sloZeni, sou€asné umisténi a pouZiti nebo zamyslené pouZiti kazdého do-
vozu do Ceské republiky takovéhoto materidlu pro specificky nejaderné t&ely v mnoZstvich
prevySujicich:

(1) deset tun uranu nebo pro jednotlivé dovozy uranu do Ceské republiky z tého¥ stitu, z nich
Z4dny nedosahuje deseti tun, ale v souhrnu za kalend4#ni rok deset tun pfevy3uj;

(2) dvacet tun thoria nebo pro jednotlivé dovozy thoria do Ceské republiky z tého¥ stitu, z nich
Z4dny nedosahuje dvaceti tun, ale v souhrnu za kalend¥ni rok dvacet tun pfevysuji;

pfi€emZ se rozumi, Ze neni poZadavkem poskytovat informace o takovémto materiilu uréeném pro
nejaderné pouZiti, pokud se jiZ nachdzi v jeho kone¢né formé nejaderného pouZiti.

(VII) (a) informace o mnoZstvi, pouZiti a2 umisténi jaderného materilu vyjmutého ze ziruk podle &lin-
ku 37 Zirukové dohody,

(b) informace o mnoZstvi (které miZe byt ve formé odhadii) a pouZitf jaderného materidlu v kazdém
misté, ve kterém byl vyjmut ze zéruk podle &anku 36(b) Zirukové dohody, ale dosud se ne-
nachézi v kone&né formé nejaderného pouZiti, pokud jeho mnoZstvi pfesahuje mnoZstvi stano-
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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 uranium-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 IL:

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

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

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

The Czech Republic shall make every reasonable effort to provide the Agency with
the following information:

(1) A general description of and information specifying the location of nuclear fuel
cycle-related research and development activities not involving nuclear material
which are specifically related to enrichment, reprocessing of nuclear fuel or the
processing of intermediate or high-level waste containing plutonium, high
enriched uranium or uranium-233 that are carried out anywhere in the Czech
Republic but which are not funded, specifically authorized or controlled by, or
carried out on behalf of, the Czech Republic. 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.

(1) 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.
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vené v &lanku 37 Zirukové dohody. Ustanoveni o téchto informacich nevyZaduje detailni evi-
dence jaderného materiilu.

(VIII) Informace o umisténi nebo dal§im zpracovdni stfedn& nebo vysoce radioaktivniho odpadu obsahu-

jictho plutonium, vysoce obohaceny uran nebo uran-233, ve vztahu ke kterym byly ukon&eny zi-
ruky podle &ldnku 11 Zirukové dohody. Pro téely tohoto odstavce nezahrnuje ,dal$i zpracovani“
zmény obald tohoto odpadu nebo jeho dal¥i dpravy pfi skladovdni a uklid4ni vyjma separace prvkd.

(IX) Niésledujici informace vztahujici se ke specifikovanym zafizenim a nejadernym materidliim uvede-

nym v Pfiloze II:

(a) pro kaZdy vyvoz takového zafizen a materidlu z Ceské re(i:ubliky: druh, mnoZstvi, misto pfed-
poklddaného pouZiti ve stitu p¥ijemce a datum anebo pfedpoklédané datum vyvozu;

s vz

(b) na zikladg zvl4$tni Z4dosti Agentury potvrzeni Ceské republiky, jako stitu dovozce, k informaci
poskytnuté Agentute jinym stitem k vjvozu takového zafizenf a materidlu do Ceské republiky.

(X) Vseobecné pliny pro nadchézejici obdobi deseti let vztahujici se k vyvoji jaderného palivového cyklu

(vEetn& plinovanych vyzkumnych a vyvojovych &nnosti vztahujicich se k jadernému palivovému
cyklu), pokud byly schvileny pfisluinym orginem v Ceské republice.

b. Cesk4 republika vyvine veskeré opodstatnéné dsili, aby poskytla Agentufe ndsledujicf informace:

4y

(ID

Vieobecny popis a informace specifikujici umisténi kdekoli v Ceské republice providénych vy-
zkumnych a vyvojovych &innosti vztahujicich se k jadernému palivovému cyklu, které nezahrnuji
naklidini s jadernym materidlem, které se specificky vztahuji k obohacovini, pfepracovini jader-
ného paliva nebo zpracovini stfedné nebo vysoce radioaktivniho odpadu obsahujiciho plutonium,
vysoce obohaceny uran nebo uran-233, ale které nejsou financoviany, specificky schvaloviny nebo
kontroloviny anebo providény jménem Ceské republiky. Pro liéef;r tohoto odstavce nezahrnuje
»zpracovani“ stfedné nebo vysoce radioaktivntho odpadu zmény obalt tohoto odpadu nebo jeho
dpravy pfi skladovin{ a uklddani vyjma separace prvki.

Vseobecny popis &innosti a totoZnost osoby nebo spolednosti provadéjici takovéto &innosti v mistech
oznalenych Agenturou vné lokality, které Agentura povaZuje za funkéné souvisejici s &innostmi této
lokality. Ustanoveni o poskytovini téchto informaci je pfedmétem zvl43tn{ Zidosti Agentury. Infor-
mace budou poskytoviny na zdklad& konzultaci s Agenturou a v pfimé&feném &ase.
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c. Upon request by the Agency, the Czech Republic shall provide amplifications or
clarifications of any information it has provided under this Article, in so far as
relevant for the purpose of safeguards.

Article 3

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

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

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

d. The Czech Republic shall provide to the Agency on a quarterly basis the information
identified in Article 2.a.(1x)(a). This information shall be provided within sixty days
of the end of each quarter.

e. The Czech Republic 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. The Czech Republic and the Agency shall agree on the timing and frequency of the
provision of the information identified in Article 2.a.(ii).

g. The Czech Republic shall provide to the Agency the information in Article 2.a.(ix)(b)
within sixty days of the Agency's request.
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c. Na zékladé 7idosti Agentury poskytne Ceska republika doplnéni nebo objasnéni jakychkoli informaci,
které poskytla podle tohoto &lanku, a to v rozsahu odpovidajicim &elu ziruk.

Clinek 3

a. Ceskd republika poskytne Agentufe informace uvedené v &linku 2.a.(I), (III), (IV), (V), (VI)(a), (VII) a (X)
a &énku 2.b.(I) do 180 dnd od vstupu Protokolu v platnost.

b. K 15. kvétnu kazdého roku poskﬁtne Ceski republika Agentute aktualizované informace uvedené v od-
stavei a. za obdob{ pfedchoziho kalenddfniho roku. Pokud ve vztahu k dfive poskytnutym informacim
nenastala 4dni zména, Cesk4 republika to ozndmi.

c. K 15. kvétnu ka¥dého roku poskytne Cesk4 republika Agentufe informace uvedené v &lanku 2.a.(VI)(b)
a (c) za obdobi pfedchoziho kalenddfniho roku.

d. Ctvrtletné poskytne Ceskd republika Agentufe informace uvedené v &lanku 2.a.(IX)(a). Tyto informace
budou poskytoviny do Sedesiti dnii po uplynuti kaZdého &tvrtleti.

e. 180 dni pted daliim zpracovinim poskytne Ceski republika Agentufe informace uvedené v &lin-
ku 2.a.(VIII) a k 15. kvétnu kaZdého roku informace o zmé&ndch umisténi za obdobi pfedchoziho kalen-
défniho roku.

f. Ceskd republika a Agentura se dohodnou na terminech a &etnosti poskytovani informaci uvedenych
v &lanku 2.a.(1D).

g. Do 3edesiti dnd Eo podéni ¥idosti Agentury poskytne Ceskd republika Agentufe informace uvedené
v &lanku 2.a.(IX)(b).
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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:

1) Any location referred to in Article 5.a.(i) or (i1) on a selective basis in order
to assure the absence of undeclared nuclear material and activities;

(11) Any location referred to in Artcle 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;

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

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

(i1) 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 incomsistency, the Agency shall provide the Czech
Republic 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 1s sought. In any event, the Agency shall not draw any conclusions
about the question or inconsistency until the Czech Republic has been provided with
such an opportunity.

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

f. The Czech Republic shall have the right to have Agency inspectors accompanied
during their access by representatives of the Czech Republic, provided that the
inspectors shall not thereby be delayed or otherwise impeded in the exercise of their
functions.
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DOPLNKOVY PRISTUP
Clinek 4

Na zikladé uplatiiovini dopliikového pfistupu podle &lanku 5 tohoto Protokolu budou platit nisledujici
opatfent:

a. Agentura nebude mechanicky nebo systematicky poZadovat ovéfovani informaci uvedenych v &lénku 2,
nicméné Agentura bude mit privo p¥istupu ke:

(I) Kterémukoli mistu, jeZ je uvedeno v &linku 5.a.(I) nebo 5.a.(II), na ziklad& vybéru s cilem ujistit se
o nepfitomnosti nedeklarovaného jaderného materiilu a &innost;

(II) Kterémukoli mistu, jeZ je uvedeno v &lanku 5.b. nebo 5.c., aby vyfeSila nejasnost souvisejici se
spravnosti a Uplnosti informaci poskytovanych podle &linku 2 nebo aby vyfeSila pfipadnou nesrov-
nalost v souvislosti s t&mito informacemi;

(III) Kterémukoli mistu, jeZ je uvedeno v &ldnku 5.a.(III), v rozsahu nezbytmém pro Agenturu pro dely
zéruk, aby mohla potvrdit prohlSeni Ceské republiky o vy¥azeni z provozu jaderného za¥{zeni nebo
mista mimo jaderni zafizeni, ve kterém byl jaderny materidl b&Zn& pouZivin.

b. (I) S vyjimkou uvedenou v odstavci (IT) pfedd Agentura Ceské republice pfedb&¥né ozndment o p¥istupu
s minimé4lnim p¥edstihem 24 hodin;

(II) Pro pfistup k jakémukoli mistu v rimci lokality, ktery je poZadovin v souvislosti s technickou
inspekci zamé&fenou na ovéfeni projektovych tidajii nebo ad hoc, anebo b&Znou inspekei v takovéto
lokalitg, bude, pokud o to Agentura poZdd4, miniméln{ pfedstih pfedbéZného oznimeni dvé& hodiny,
za V}’rjimeén}’rcls okolnosti viak miZe byt i krat¥{ neZ dvé hodiny.

c. PfedbéZné oznimeni bude v pisemné formé& specifikovat diivody pro pfistup a ty &innosti, které budou
v jeho priib&hu provedeny.

v

o nesrovnalost objasnila a pfedloZila ndvrh jejtho feSeni. Takovito moZnost bude poskytnuta pfed
poddnim Zidosti o pfistup, pokud Agentura nebude povaZovat takové zpoZdéni za poskozujici zimér
poZadovaného pfistupu. V Zidném p¥ipadé viak Agentura nepfijme Zidny zivér k této nejasnosti nebo
nesrovnalosti, dokud Ceské republice nebude poskytnuta takovito moZnost.

d Vv Effpadé nejasnosti nebo nesrovnalosti poskytne Agentura Ceské republice moZnost, aby tuto nejasnost
ne

e. Pokud nebude s Ceskou republikou dohodnuto jinak, bude pfistup uskute&tiovan pouze v dob& norma4l-
nich pracovnich hodin.

f. Ceskd republika bude mit privo nechat inspektory v pribéhu jejich inspekci doprovizet predstaviteli
Ceské republiky za pfedpokladu, Ze inspektofi nebudou zdrovani nebo vystavovini jinym prekdZkim
pfi vykonu svych funkei.
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Article 5
The Czech Republic shall provide the Agency with access to:
a. (1) Any place on a site;
(i1) Any location identified by the Czech Republic under Article 2.a.(v)-(viii);

(i11)  Any decommissioned facility or decommissioned location outside facilities
where nuclear material was customarily used.

b. Any location identified by the Czech Republic under Article 2.a.(i), Article 2.2.(iv),
Article 2.a.(ix)(b) or Article 2.b., other than those referred to in paragraph a.(i) above,
provided that if the Czech Republic 1s unable to provide such access, the Czech
Republic 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 the Czech Republic is unable to provide such access, the Czech Republic 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 the Czech Republic.

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

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
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Clinek 5

Ceska republika poskytne Agentufe p¥istup ke:

a. (I) KaZdému mistu v lokalitg;
(II) Ka¥dému mistu uvedenému Ceskou republikou podle &lénku 2.a.(V) — (VIII);

(IIT) Kazdému vyfazenému z provozu jadernému zafizeni nebo mistu mimo jadernd zafizeni, kde byl
jaderny materiil b&Zné pouZivan.

b. KaZdému mistu uvedenému Ceskou republikou podle &lanku 2.a.(I), &lanku 2.a.(IV), &linku 2.a.(IX)(b) nebo
&lanku 2.b., jinému ne¥ jsou mista uvedend v odstavci a. (I) s tim, Ze pokud Ceskd republika nenf schopna
poskytnout takovyto pfistup, vyvine veskeré opodstatnéné usili, aby bezodkladné uspokojila poZzadavky
Agentury jinymi prostfedky.

c. Kterémukoli mistu specifikovanému Agenturou, jinému neZ jsou mista uvedend v odstavcich a. a b., za
t&elem uskuteZnéni odbéru vzorkd z Zivotntho prostfedi v daném misté s tim, Ze pokud Cesk republika
neni schopna poskytnout takovyto pfistup, vyvine veskeré opodstatnéné dsili, aby gezodkladné uspokojila
poZadavky Agentury v pfilehlych mistech nebo jinymi prostfedky.

Clinek 6

Pfi napliiovani &ldnku 5 miZe Agentura providét ndsledujici &innosti:

a. Pro pfistup v souladu s &ldnkem 5.a.(I) nebo (III): vizulni pozorovini; odbér vzorki z Zivotniho prostfeds;
pouziti zafizeni detekujicich a méficich radiaci; uplatnéni peéeti a jinych identifikaénich a ochrannych za-
fizeni uvedenych v Dodatkovych ujedninich; a dzl‘s'l’ objektivn{ opatfeni, kterd byla prokizina jako tech-
nicky proveditelnd a jejichZ pouZiti bylo dohodnuto a schvileno Radou guvernérii (dile jen ,Rada“) a ni-
slednymi konzultacemi mezi Ceskou republikou a Agenturou.

b. Pro pfistup v souladu s &ldnkem 5.a.(I): vizudlni pozorovéni; poéitini poloZek jaderného materidlu; nede-
struktivni mé&fen{ a odbér vzorki; pouZiti zafizeni detekujicich a méficich radiaci; kontrola zdznamii vzta-
hujicich se k mnoZstvi, pivodu a rozmisténi materidlu; odbér vzorkd z Zivotntho prostfedi; a dal3i ob-
jektivni opatfeni, kteri byla prokizina jako technicky proveditelnd a jejichz pouZiti bylo dohodnuto
a schvileno Radou a nislednymi konzultacemi mezi Ceskou republikou a Agenturou.

c. Pro pfistup v souladu s &inkem 5.b.: vizudlni pozorovani; odbér vzorkl z Zivotniho prostfedi; pouZiti

zafizen{ detekujicich a mé¥icich radiaci; kontrola zdrukovych zdznamii vztahujicich se k vyrobé a odesildni;
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use of which has been agreed by the Board and following consultations between the
Agency and the Czech Republic.

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

Article 7

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

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

paragraph a. above.
Article 8

Nothing in this Protocol shall preclude the Czech Republic 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

The Czech Republic shall provide the Agency with access to locations specified by
the Agency to carry out wide-area environmental sampling, provided that if the Czech
Republic is unable to provide such access it shall make every reasonable effort to satisfy
Agency requirements at alternative locations. The Agency shall not seek such access until
the use of wide-area environmental sampling and the procedural arrangements therefor have
been approved by the Board and following consultations between the Agency and the Czech
Republic.
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a dal¥{ objektivni opatfeni, kterd byla prokdzina jako technicky proveditelnd a jejichZ pouZiti bylo do-
hodnuto a schvileno Radou a nislednymi konzultacemi mezi Ceskou republikou a Agenturou.

d. Pro pfistup v souladu s &ldnkem 5.c.: odbér vzorki z Zivotniho prostfedi a v p¥ipads, Ze vysledky nevytedi
nejasnost nebo nesrovnalost v misté specifikovaném Agenturou podle &linku 5.c., pouZiti v takovém misté
vizudlniho pozorovani, zafizeni deteﬁujl’cfch a mé¥icich radiaci, a dle dohody mezi Ceskou republikou
a Agenturou, jinych objektivnich opatfeni.

Clinek 7

a. Na Zidost Ceské republiky pfijme Agentura opatfeni pro zajifténi dispoziéntho pistupu podle tohoto
Protokolu s cilem pFedejit iniku informaci citlivych z hlediska $ifeni jadernych zbrani a naplnit poZadavky
jaderné bezpe&nosti a fyzické ochrany nebo oZKrénit informace citlivé z hlediska soukromého nebo ob-
chodniho. 'ngovéto opatfeni nesmi Agentufe branit pfi uskute&fiovéni &innosti nezbytnych pro poskytnuti
hodnovérné ziruky o nepfitomnosti nedeklarovaného jaderného materiilu nebo &innosti v daném mistg,
v&etné vytedeni nejasnosti vztahujicich se ke sprévnosti a tiplnosti informaci uvedenych v &ldnku 2 nebo

nesrovnalosti vztahujici se k takové informaci.

b. PH Eoskytovénf informaci uvedenych v &ldnku 2 mtZe Ceskd republika informovat Agenturu o mistech
v lokalité nebo mistg, ve kterych miiZe byt dispoziéni p¥istup uplatfiovin.

¢. A% do vstupu viech nezbytnych Dodatkovych ujednini v platnost se miZe Ceskd republika uchylit k di-
spoziénimu pfistupu v souladu s ustanovenimi odstavce a.

Clinek 8

Nic v tomto Protokolu nebrini Ceské republice, aby navic nabidla Agentufe pfistup i k dal§fm mistim
mimo téch, kterd jsou uvedena v &lincich 5 a 9, nebo aby poZidala Agenturu o provedeni ovéfovacich &innosti
v né€kterém konkrétnim misté. Agentura vyvine bezodkladné veskeré opodstatnéné usili, aby reagovala na tako-
vyto poZadavek.

Clinek 9

Ceski republika poskytne Agentufe p¥istup k mistim uvedenym Agenturou pro déely odbéru vzorki
z Zivotntho prostfedi v rozsihlé oblasti s tim, Ze pokud Ceska republika neni schopna posﬁytnout takovyto
pfistup, vyvine vedkeré opodstatnéné usili, aby uspokojila poZadavky Agentury v alternativnich mistech. Agen-
tura nebude takovyto p¥istup vyZadovat, dokud nebudou vyuZiti odbéru vzorki z Zivotniho prostfedi v rozsihlé
oblasti a jeho procedurélni postupy schvileny Radou a nisledn& konzultacemi mezi Ceskou republikou a Agen-
turou.
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Article 10
The Agency shall inform the Czech Republic of:

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

b. The results of activities in respect of any questions or inconsistencies the Agency had
brought to the attention of the Czech Republic, 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. (1) The Director General shall notify the Czech Republic of the Board's approval
of any Agency official as a safeguards inspector. Unless the Czech Republic
advises the Director General of its rejection of such an official as an inspector
for the Czech Republic within three months of receipt of notification of the
Board's approval, the inspector so notified to the Czech Republic shall be
considered designated to the Czech Republic.

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

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

VISAS
Article 12

The Czech Republic shall, within one month of the receipt of a request therefor,
provide the designated inspector specified in the request with appropriate multiple entry/exit
and/or transit visas, where required, to enable the inspector to enter and remain on the
territory of the Czech Republic for the purpose of carrying out his/her functions. Any visas
required shall be valid for at least one year and shall be renewed, as required, to cover the
duration of the inspector's designation to the Czech Republic.
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Clinek 10

Agentura bude Ceskou republiku informovat o:

a. Cinnostech provedenych podle tohoto Protokolu, véetné téch tykajicich se jakychkoli nejasnosti nebo
nesrovnalosti, na které Agentura Ceskou republiku upozornila, a to do Sedesiti dnét od provedent takovych
¢innosti Agenturou.

b. Vl)fsledcfch &innostf tykajicich se jakychkoli nejasnosti nebo nesrovnalostf, na které Agentura Ceskou repu-
bliku upozornila, dle moZnosti co nejd¥ive, ale v kaZdém p¥ipad& do t¥iceti dnii od ziskdni téchto vysledki
Agenturou.

c. Zavérech, které ucinila na zdklad& svych &innosti podle Protokolu. Tyto zivéry budou pfediviny jednou
rofné.

DEZIGNACE INSPEKTORU AGENTURY
Clinek 11

a. (I) Generilni Yeditel seznim{ Ceskou republiku s rozhodnutim Rady o ustanovenf kteréhokoli pracov-
nika Agentury za zirukového inspektora. Pokud Cesk4 republika neozndmf{ generilnimu Fediteli své
odmitnuti takovéhoto pracovnika za inspektora pro Ceskou republiku do ti mé&sicii ode dne ob-
drZeni ozndmeni o rozhodnuti Rady o jeho ustanoveni, bude inspektor takto oznimeny Ceské
republice povaZovén za dezignovane’ﬁo pro Ceskou republiku;

(II) Generiln{ feditel bude v odpovéd na Z4dost Ceské republiky nebo ze své vlastni iniciativy nepro-
dlen& informovat Ceskou republiku o zrufeni dezignace kteréhokoli z pracovnik za inspektora pro

Ceskou republiku.

b. Oznimen{ uvedené v odstavci a. bude povaZovino za obdriené Ceskou republikou sedm dni po datu
odesldn{ tohoto ozndmeni Agenturou doporugenou postou Ceské republice.

VIZA
Clinek 12

s ¥z

Pokud je to vyZadovano, poskytne Cesk4 republika do jednoho mésice od pfijeti Zidosti odpovidajici trvalé
ndvratné vizum a/nebo tranzitni vizum dezignovanému inspektorovi, ktery je uveden v této zidosti, aby mu
umoznila vstup a pobyt na dzemi Ceské republiky za déelem plnéni jeho/jejich dkol. Kterékoli vyZadované
vizum bude platné minim4lné€ po dobu jednoho roku a bude obnovovino, dfe poZadavku, s cilem pokryti trvini
dezignace inspektora pro Ceskou republiku.
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SUBSIDIARY ARRANGEMENTS
Article 13

a. Where the Czech Republic or the Agency indicates that it is necessary to specify in
Subsidiary Arrangements how measures laid down in this Protocol are to be applied,
the Czech Republic 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. The Czech Republic shall permit and protect free communications by the Agency for
official purposes between Agency inspectors in the Czech Republic and Agency
Headquarters and/or Regional Offices, including attended and unattended transmission
of information generated by Agency containment and/or surveillance or measurement
devices. The Agency shall have, in consultation with the Czech Republic, the right
to make use of internationally established systems of direct communications, including
satellite systems and other forms of telecommunication, not in use in the Czech
Republic. At the request of the Czech Republic 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 the Czech Republic regards as being of
particular sensitivity.

PROTECTION OF CONFIDENTIAL INFORMATION
Article 15
a. The Agency shall maintain a stringent regime to ensure effective protection against
disclosure of commercial, technological and industrial secrets and other confidential
information coming to its knowledge, including such information coming to the

Agency's knowledge in the implementation of this Protocol.

b. The regime referred to in paragraph a. above shall include, among others, provisions
relating to:
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DODATKOVA UJEDNANI
Clinek 13

a. V ptipadé, kdy se Cesk4 republika nebo Agentura vyjadH, Ze je nezbytné upfesnit v Dodatkovych ujed-
nanich, jak majf byt uplatiiovina opatfeni stanoveni v tomto Protokolu, dohodnou se Cesks republika
a Agentura na takovychto Dodatkovych ujedninich do devadesiti dnii ode dne, kdy vstoup{ v platnost
tento Protokol nebo, pokud bude ulinéno vyjidfeni o potfebé takovychto Dodatkovych ujednini po
vstupu v platnost tohoto Protokolu, do devadesiti dnt od data takovéhoto vyjidfeni.

b. AZ do vstupu v platnost jakychkoli nezbytnych Dodatkovych ujedndni bude Agentura oprivnéna uplat-
fiovat opatfen{ stanoveni v tomto Protokolu.

KOMUNIKACNI SYSTEMY
Clinek 14

a. Ceskd republika povolf a bude chrénit volnou komunikaci Agentury pro oficidln{ &ely mezi inspektory
Agentury v Ceské republice a dstfedim Agentury a/nebo Regionilnimi dfady, véetn& obsluZného i bez-
obsluZného pfenosu informaci vyprodukovanych kontejnmentovymi a/nebo dozorovacimi nebo méficimi
za¥izenimi Agentury. Po konzultaci s Ceskou republikou bude mit Agentura privo vyuZivat mezindrodn&
vytvofené pfimé komunikaén{ systémy, v&etné satelitnich systémi a jinych komunikaénich prostfedkd,
které nejsou pouZiviny v Ceské republice. Na Z3dost Ceské republiky nebo Agentury budou podrobnosti
uplatiiovini tohoto odstavce ve vztahu k obsluZnému i bezobsluZznému pfenosu informaci vyprodukova-
nych kontejnmentovymi a/nebo dozorovacimi nebo méficimi zafizenimi Agentury specifikoviny v Do-
datkovych uj edném’ZK.

b. Komunikace a pfenos informaci uvedenych v odstavci a. bude nileZité zohledfiovat potfebu chrinit citlivé
soukromé nebo obchodni informace nebo projektové ddaje, které Ceska republika povaZuje za zvlsté
citlivé.

OCHRANA DUVERNYCH INFORMACI
Clinek 15

a. Agentura bude udrZovat pfisny reZim, aby zajistila @iinnou ochranu proti vyzrazovini obchodnich, tech-
nologickych a primyslovych tajemstvi a dalSich divérnych informaci, se kterymi se seznimi, v&etné&
takovych informaci, se kterymi se Agentura seznimi pfi napliiovani tohoto Protokolu.

b. ReZim uvedeny v odstavei a. bude, mimo jiné, zahrnovat ustanoveni vztahujici se k:
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) General principles and associated measures for the handling of confidential
information;

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

(iii)  Procedures in cases of breaches or alleged breaches of cohfidentiality.
c. The regime referred to in paragraph a. above shall be approved and periodically
reviewed by the Board.
ANNEXES
Article 16
a. The Annexes to this Protocol shall be an integral part thereof. Except for the purposes
of amendment of the Annexes, the term "Protocol" as used in this instrument means
the Protocol and the Annexes together.
b. The list of activities specified in Annex I, and the list of equipment and material
specified in Annex II, may be amended by the Board upon the advice of an open-

ended working group of experts established by the Board. Any such amendment shall
take effect four months after its adoption by the Board.

ENTRY INTO FORCE
Article 17
a. This Protocol shall enter into force on the date on which the Agency receives from
the Czech Republic written notification that the Czech Republic's statutory and/or

constitutional requirements for entry into force have been met.

b. The Czech Republic 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.
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(I) V3eobecnym principim a souvisejicim opatfenim pro nakldddni s diivérnymi informacemi;
(II) Podminkdm pro zamé&stnin{ personilu souvisejicim s ochranou divérnych informacf;
(III) Postupim pro pfipady porudovini nebo ddajného poruSovini divérnosti.

c. ReZim uvedeny v odstavei a. bude schvalovin a pravideln& vyhodnocovin Radou.

PRILOHY
Clinek 16

a. Pfilohy tohoto Protokolu jsou jeho nedilnou souldsti. S vyjimkou pro déely dc()iplﬁkﬁ a zmén Pfiloh
znamend pojem ,Protokol®, jak je pouZit v tomto dokumentu, Protokol a P¥ilohy dohromady.

b. Seznam &nnosti uvedenych v P¥loze I a seznam zafizeni a materidlii uvedenych v P¥loze II miiZe byt
ménén a dopliiovin Radou na zdkladé doporuéeni oteviené pracovni skupiny expertii vytvofené Radou.
Kazd3 takovito zména nebo doplnéni nabude W&innosti &ty¥i mésice po jejim schvileni Radou.

VSTUP V PLATNOST
Clinek 17

a. Tento Protokol vstoupi v platnost dnem, kdy Agentura obdrZi od Ceské republiky pisemné oznimen, Ze
tstavni a/nebo zikonné poZadavky pro vstup v platnost byly splnény.

b. Ceska republika miZe kdykoli pfed vstupem tohoto Protokolu v platnost prohlisit, Ze bude tento Protokol
pfedbéZné providét.

c. Generiln{ feditel Agentury bude neprodlené informovat viechny &lenské stity Agentury o kazdém pro-
hl4Sen{ o pfedb&Zném providéni a vstupu v platnost tohoto Protokolu.
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DEFINITIONS
Article 18
For the purpose of this Protocol:
a. Nuclear fuel cvcle-related research and development activities means those activities

which are specifically related to any process or system development aspect of any of
the following:

- conversion of nuclear matenal,
- enrichment of nuclear matenial,
- nuclear fuel fabrication,

- reactors,

- critical facilities,

- reprocessing of nuclear fuel,

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

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

b. Site means that area delimited by the Czech Republic 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 the Czech
Republic 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 1s not used to store and can no
longer be used to handle, process or utilize nuclear material.
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DEFINICE
Clinek 18

Pro tdgely tohoto Protokolu se rozumd:

a. V¥zkumnymi a vyvojovymi &innostmi vztahujicimi se k jadernému palivovému cyklu takové &innosti, které
specificky souvisi s kterymkoli postupem nebo systémové vyzkumnym aspektem kteréhokoli z nisledujicich

bodi:

konverze jaderného materiilu,

obohacovéni jaderného materidlu,

vyroba jaderného paliva,

reaktory,

kritickd jadernd zafizenf,

pfepracovini jaderného paliva,

zpracovini (nezahrnujici zmény obalt nebo dal$i dpravy pfi skladovani a uklddéni s vyjimkou separace
prvkil) stfedné nebo vysoce radioaktivniho odpadu obsahujictho plutonium, vysoce obohaceny uran nebo
uran-233,

ale nezahrnuje &innosti vztahujici se k teoretickému nebo zékladnimu védeckému vyzkumu nebo k vyzkumu
a vyvoji primyslovych aplikaci radioizotopu, lékafskych, hydrologickych a zemé&d&lskych aplikaci, déinkd
na zdravi a Zivotni prostfedi a zdokonalovani ddrZby.

b. Lokalitou oblast vymezeni Ceskou republikou v p¥isluinych projektovych ddajich pro jaderné zafizen,
v&etné uzavienych jadernych zafizeni, a v pfislusnych informacich o mistech mimo jadernd zafizenf, ve
kterych je jaderny materidl b&Zné pouZivan, v&etné uzavienych mist mimo jadernd zafizeni, ve kterych byl
jaderny materiil b&Zné€ pouZivin (toto je omezeno na mista s horkymi komorami nebo na mista, kde byfy

rovidény &innosti souvisejici s konverzi, obohacovinim, vyrobou paliva nebo jeho pfepracovinim). Za-
ﬁrnuje také viechna zaf{zeni nachizejici se v bezprostfednim okolf jaderného zafizen{ nebo mista, za ielem
poskytovéani nebo vyuZiti nezbytnych sluZeb, véetn&: horkych komor pro zpracovini ozéfenych materiilt
neobsahujicich jaderny material; zafizeni pro dpravu, skladovini a uklddini odpadu; a budov, které maji
predmétny vztah k zvl4$tnim &innostem uvedenym Ceskou republikou podle &anku 2.a.(III).

c. Jadernym zaf{zenim vyfazenym z provozu nebo mistem mimo jadernd zaf{zeni vyfazenym z provozu
zafizeni nebo misto, ze kterého byly odstranény zanechané konstrukce a zafizeni nezbytné pro jeho provoz
nebo byly vyfazeny z provozu tak, Ze nejsou vice pouZitelné pro skladovini a nelze je jiZ pouZit k zpraco-
véani nebo jinému vyuZiti jaderného materislu.
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d. Closed-down facilitv or closed-down location outside facilities means an installation
or location where operations have been stopped and the nuclear material removed but
which has not been decommissioned.

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

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

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
effect under this Protocol only upon acceptance by the Czech Republic.

L. Facilitv means:
(1) A reactor, a critical facility, a conversion plant, a fabrication plant, a
reprocessing plant, an isotope separation plant or a separate storage installation;
or

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

J- Location_outside facilities means any installation or location, which 1s not a facility,
where nuclear material is customarily used in amounts of one effective kilogram or
less.
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d. Uzavienym jadernym zafizenim nebo uzavienym mistem mimo jadernd zafizeni zafizeni nebo misto, ve
kterém byl zastaven provoz a jaderny material byl z n€ho odstranén, ale které nebylo vyfazeno z provozu.

e. Vysoce obohacenym uranem uran obsahujici 20 a vice procent izotopu uranu-235.

f. Odbérem vzorkii z Zivotniho prostfedi v daném mist€ sbér vzorkd z Zivotniho prostfedi (napf. vzduch,
voda, vegetace, pida, stéry) v mistd a v jeho bezprostfedni blizkosti oznaleném Agenturou pro téely
pomoci pfi rozhodovini o nepfitomnosti nedeklarovaného jaderného matridlu nebo jadernych &innosti
v tomto oznafeném miste.

g. Odbérem vzorkil z Zivotntho prostfedi v rozsihlé oblasti sbér vzorkd z Zivotniho prostfedi (napf. vzduch,
voda, vegetace, pida, stéry) v fadé mist oznadenych Agenturou pro déely pomoci pfi rozhodovini o ne-
pfitomnosti nedeklarovaného jaderného materidlu nebo jadernych &nnosti v rozsihlé oblasti.

h. Jadernym materidlem jakykoli vychozi nebo jakykoli zvl4$tn{ §t&pny materidl, jak je definovin v &ldnku XX
Statutu. Pojem vychoz{ materiil se nevztahuje na rudu nebo zbytky rudy. ]ake’kofi vymezen{ Rady v rimci
&lanku XX Statutu Agentury po vstupu v platnost tohoto Protokolu, které doplni vy&et materiili povaZo-
vanych za vychozi materidl nebo zvld3tni $t€pny materidl, bude podle tohoto Protokolu platit pouze po
souhlasu Ceské republiky.

i. Jadernym zaf{zenim:

(I) Reaktor, kritické jaderné zafizeni, konverzni zévod, zévod na vyrobu jaderného paliva, zdvod na
pfepracovini vyhofelého jaderného paliva, zdvod na separaci izotopl nebo samostatné skladovaci
zaf{zeni; nebo

(II) Kterékoli misto, ve kterém je b&Zn& pouZivin jaderny materidl v mnoZstvich vétich neZ jeden
efektivn{ kilogram.

j- Mistem mimo jadernd zafizeni kterékoli za¥{zeni nebo misto, které nenf jadernym zafizenim, ve kterém je
b&Zné€ pouzivin jaderny materidl v mnoZstvich jednoho efektivntho kilogramu nebo mensich.
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DONE in Vienna on the 28" day of September 1999 in duplicate in the

English language.

For the CZECH REPUBLIC

Karel B6hm
Acting Chairman
of the State Office for Nuclear Safety

For the INTERNATIONAL ATOMIC
ENERGY AGENCY

Mohamed ElBaradei
Director General
of the International Atomic Energy
Agency
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Diéno ve Vidni dne 28. z¥{ 1999 ve dvou plivodnich vyhotovenich v jazyce anglickém.

Za Ceskou republiku: Za Mezinirodni agenturu
pro atomovou energii:

Ing. Karel B6hm v. r. Mohamed ElBaradei v. 1.
fadujici pfedseda generilni Feditel

Stitniho fadu pro jadernou bezpe&nost Mezindrodn{ agentury pro atomovou energii
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ANNEX I

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 IL

(11) The manufacture of diffusion barriers.

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

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

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

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

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

V) The manufacture or assembly of columns or extraction equipment.

Columns or extraction eguipment means those items as described in entries 5.6.1,
5.6.2,5.6.3,5.6.5, 56.6, 56.7 and 5.6.8 of Annex Il

(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 svstems means systems for the generation of uranium
plasma as described in entry 5.8.3 of Annex Il

(viil) The manufacture of zirconium tubes.

Zirconium tubes means tubes as described in entry 1.6 of Annex IL
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)

(D)

(I1I)

(Iv)

V)

(V)

(VID)

(VIII)

PRILOHA I
SEZNAM CINNOSTI UVEDENYCH V CLANKU 2.a.(IV) PROTOKOLU

Vyroba rotorovych vilel odstfedivky nebo soubori plynovych odstfedivek.

Rotorovymi vélci odstfedivky se rozumi tenkosténné vilce, jak jsou popsané v bodé 5.1.1.(b) Pilohy II.

Plynovymi odstfedivkami se rozumi odstfedivky, jak jsou popsané v dvodni poznimce k bodu 5.1. P¥lo-
hy IIL.

Vyroba difdznich pfepizek.

Difdznimi pfepdZkami se rozumi tenké porézni filtry, jak jsou popsané v bodé& 5.3.1.(a) Pfilohy II.

Vyroba nebo montiZ systémi zaloZenych na laserové technologii.

Systémy zaloZenymi na laserové technologii se rozumi systémy zahrnujici ty poloZky, jak jsou popsané
v bodé 5.7. Pfilohy II.

Vyroba nebo montiZ elektromagnetickych separitori izotopd.

Elektromagnetickymi separitory izotopi se rozumi ty poloZky uvedené v bodé 5.9.1. P¥ilohy II obsahujici
iontové zdroje, jak jsou popsané v 5.9.1.(a) Pfilohy II.

Vyroba nebo montiZ kolon nebo extrakéniho zafizeni.

Kolonami nebo extrak&nim zaf{zenim se rozumi ty polozky, jak jsou popsané v bodech 5.6.1., 5.6.2., 5.6.3.,
5.65., 5.6.6., 5.6.7.  5.6.8. PHlohy IL.

Vyroba aerodynamickych separaénich trysek nebo virovych trubic.

Aerodynamickymi separaénimi tryskami nebo virovymi trubicemi se rozumi separaéni trysky nebo virové
trubice, jak jsou popsané v bodech 5.5.1., respektive 5.5.2. P¥ilohy II.

Vyroba nebo montiZ systémil tvorby uranové plazmy.

Systémy tvorby uranové plazmy se rozumi systémy pro tvorbu uranové plazmy, jak jsou popsané v bo-
d% 5.8.3. Prilohy 1L

Vyroba zirkoniovych trubek.

Zirkoniovymi trubkami se rozumi trubky, jak jsou popsané v bodé 1.6. P¥lohy II
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(ix)  The manufacture or upgrading of heavy water or deuternum.

Heavv water or deuterium 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/cm® .

(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.
(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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(IX)

X)

(XI)

(X1II)

(XIII)

(XIV)

(XV)

Vyroba nebo tdprava t&Zké vody nebo deuteria.

Tékou vodou nebo deuteriem se rozumi deuterium, t&Zk4 voda (oxid deuteria) a kterdkoli jind sloudenina
deuteria, ve které je pomér atomi deuteria k atomim vodiku v&t${ nez 1 : 5000.

Vyroba grafitu nukledrni &istoty.

Grafitem nukledrni &istoty se rozumi grafit s drovni &istoty lep$i neZ 5 ppm borového ekvivalentu a s hus-
totou v&t§i neZ 1,50 g/em’.

Vyroba kontejnerti pro ozifené palivo.

Kontejnerem pro ozifené palivo se rozumi obalovy soubor pro pfepravu a/nebo skladovini ozifeného
paliva, ktery skytd chemickou, tepelnou a radiaéni ochranu a odvadi rozpadové teplo p¥i manipulaci,
pfepravé a skladovéni.

Vyroba regulaénich ty&i jaderného reaktoru.

Regulaénimi ty&emi jaderného reaktoru se rozumi ty&e, jak jsou popsané v bodé 1.4. P¥lohy IL

Vyroba nidrZi a nddob zabezpelenych proti dosaZeni kritiénosti.

NédrZemi a nidobami zabezpeenymi proti dosaZeni kriti¢nosti se rozumi ty poloZky, jak jsou popsané
v bodech 3.2. a 3.4. Pilohy II.

Vyroba strojii na dé&leni ozéfenych palivovych &lankd.

Stroji na déleni ozidfenych palivovych &lénkii se rozumi zafizeni, jak je popsané v bodé& 3.1. P¥ilohy IL

Vystavba horkych komor.

Horkymi komorami se rozum{ komory nebo vzdjemné propojené komory o celkovém objemu minim4ln&
6 m’ se stinénim odpovidajicim ekvivalentu 0,5 m betonu nebo vétsim, s hustotou 3,2 g/cm?® nebo vétsi,
vybavené zafizenim pro dilkové ovlidéni.
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ANNEX 1I

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

1. Reactors and equipment therefor
1.1. Complete nuclear reactors

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

EXPLANATORY NOTE

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

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

1.2. Reactor pressure vessels

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

EXPLANATORY NOTE

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

Reactor internals (e.g. support columns and plates for the core and other vessel
internals, control rod guide tubes, thermal shields, baffles, core grid plates, diffuser
plates, etc.) are normally supplied by the reactor supplier. In some cases, certain
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.
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1.1.

1.2.

PRILOHA II

SEZNAM SPECIFIKOVANYCH ZARIZENI A NEJADERNYCH MATERIALU
PODLEHAJICICH OHLASOVANI VYVOZU A DOVOZU
PODLE CLANKU 2.a.(IX)

Reaktory a zafizeni k provozu reaktort

Kompletni jaderné reaktory

Jaderné reaktory, které jsou schopné udrZovat kritickou fizenou fetézovou reakei §tépent, kromé reaktorti
nulového vykonu. Reaktory nulového vykonu jsou definoviny jako reaktory s projektovanou maxim4lni
roéni produkei plutonia nepfesahujici 100 g.

VYSVETLUJICI POZNAMKA

»Jaderny reaktor” zahrnuje poloZky, které jsou umistény uvnitf reaktorové nidoby nebo jsou s ni pfimo
spojené, zafizen{ Fidici vykon aktivni z6ny a komponenty, které obsahuji, pfichizeji do p¥imého kontaktu
nebo fidi ob&h chladiva primirniho okruhu reaktoru.

Nelze vyloutit ty reaktory, které 1ze modifikovat tak, aby ro&né produkovaly vyznamné vice neZ 100 E
ﬂlutonia. Reaktory konstruované pro trvaly provoz na vyznamné drovni vykonu, bez ohledu na jejic
apacitu produkce plutonia, nejsou povaZoviny za ,reaktory nulového vykonu®.

Reaktorové tlakové nidoby

Kovové nidoby, jako kompletni celky nebo jako jejich hlavni dilensky vyrobené &4sti, které jsou specidlné
konstruované nebo upravené pro umisténi aktivni zény jaderného reaktoru definovaného v odstavei 1.1.
a jsou schopné odolévat provoznimu tlaku chladiva primirniho okruhu.

VYSVETLUJICI POZNAMKA

Vrchlik reaktorové nidoby je zahrnut do poloZky 1.2. jako hlavni dilensky vyrib&nd souldst reaktorové
nidoby.

Vestavby reaktoru (napf. nosni konstrukce aktivni zény a jind vnitfni zafizeni nidoby, vodici trubky
regulaénich ty&i, tepelnd stinéni, tlumici mezistény, deskové rosty aktivni zény, difuzorové desky atd.)
jsou obvykle doddviny dodavatelem reaktoru. V nékterych p¥{padech jsou uréité vnitini nosné kompo-
nenty zahrnuty do vyroby tlakové nidoby. Tyto poloZky jsou dosti kritické z hlediska bezpeéného
a spolehlivého provozu reaktoru (a proto i pro ziruky a odpovédnost dodavatele reaktoru), takze jejich
doddvka oddé&len& od zékladni dodivky reaktoru neni b&Znou praxi. Proto, atkoliv by samostatné do-
dévky téchto specifickych, specidlné konstruovanych nebo upravenych kritickych rozmérnych a drahych
poloZek nemély byt nutn& vyloudeny z oblasti piisobnosti kontroly, je takovy zplsob dodévek povaZovin
za nepravdépodobny.
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1.3.

1.4.

1.6.

1.7.

Reactor fuel charging and discharging machines

Manipulative equipment especially designed or prepared for inserting or removing
fuel in a nuclear reactor as defined in paragraph 1.1. above capable of on-load
operation or employing technically sophisticated positioning or alignment features
to allow complex off-load fuelling operations such as those in which direct viewing
of or access to the fuel is not normally available.

Reactor control rods

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

EXPLANATORY NOTE

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

Reactor pressure tubes

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

Zirconium tubes

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

Primary coolant pumps

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

EXPLANATORY NOTE

Especially designed or prepared pumps may include elaborate sealed or multi-sealed
systems to prevent leakage of primary coolant, canned-driven pumps, and pumps
with inertial mass systems. This definition encompasses pumps certified to NC-1 or
equivalent standards.
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1.3.

1.4.

1.5.

1.6.

1.7.

Zavijeci stroje pro reaktory

Manipuladni zafizeni speciilné konstruovani nebo upraveni pro zaviZeni nebo vyjimani paliva z jader-
ného reaktoru definovaného v odstavei 1.1. schopnd uskutednit vyménu paliva za provozu nebo pouZivat
technicky sloZité prvky pro umisténi nebo nasmérovini, které umoZiuji provecFenf komplexu operaci,
probihajicich pfi vyméné paliva v prib&hu odstivky jaderného reaktoru, kdy pfimé pozorovini nebo
piistup k palivu nejsou obvykle mozné.

Regulaéni tyée reaktoru

Ty&e specidlné konstruované nebo upravené pro fizeni zmén reaktivity v jaderném reaktoru definovaném
v odstavci 1.1.

VYSVETLUJICI POZNAMKA

JestliZe jsou doddviny oddélené, zahrnuje tato poloZka vedle &4sti absorbujici neutrony i jeji nosné nebo
z4vésné konstrukee.
Tlakové trubky reaktoru

Trubky, které jsou S}faeciélné konstruované nebo upravené pro Fojmutf palivovych &ldnkd a primdrniho
chladiva reaktoru definovaného v odstavci 1.1. p¥i provoznim tlaku vy3§im neZ 5,1 MPa (740 psi).

Zirkoniové trubky

Kovové zirkonium a jeho slitiny ve formé trubek nebo trubkovych sestav, specidlné konstruovanych nebo
upravenych pro pouZiti v jaderném reaktoru definovaném v odstavci 1.1. v mnoZstvi pfesahujicim pro
kteroukoli zemi p¥{jemce 500 kg kdykoli v prib&hu dvanicti mésicti a u kterych je vihovy pomér hatnia
a zirkonia men3{ neZ 1 : 500.

Cerpadla primirniho chladiva

Cerpadla specidlng konstruovand nebo upravens pro zajisfovini ob&hu primirniho chladiva jadernych
reaktorti definovanych v odstavci 1.1.

VYSVETLUJICI POZNAMKA

Speciilné konstruovani &erpadla mohou zahrnovat komplikované tésnici nebo vicenisobné tésnici sy-
stémy uréené k prevenci tinikli primidrniho chladiva, hermetickd motorova &erpadla a centrob&Znd &erpa-
dla. Tato definice zahrnuje &erpadla kategorie NC-1 nebo ekvivalentnich standardi.
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t2

9
—

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/cm’ for use in a nuclear reactor as defined in
paragraph 1.1. above in quantities exceeding 3 x 10° kg (30 metric tons) for any one
recipient country in any period of 12 months.

NOTE

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

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

INTRODUCTORY NOTE

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

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

A "plant for the reprocessing of irradiated fuel elements" includes the equipment and
components which normally come in direct contact with and directly control the
irradiated fuel and the major nuclear material and fission product processing streams.
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2.1.

2.2,

Nejaderné materiily uréené pro reaktory

Deuterium a tézka voda

Deuterium, téZk4 voda (oxid deuteria) a jiné sloudeniny deuteria, ve kterych pomér atomi deuteria
k atomiim vodiku pfevySuje 1 : 5000, uréené pro pouZiti v jaderném reaktoru definovaném v odstav-
ci 1.1., v mnoZstvi pfesahujicim 200 kg atomt deuteria pro kteroukoli zemi p¥ijemce kdykoli v pribéhu
dvanicti mésict.

Grafit nukledrni Sistoty

vvs ~

Grafit o &istot& lepsi neZ 5 ppm borového ekvivalentu a o hustot& vy$3i neZ 1,50 g/cm’, uréeny pro pouZiti
v jaderném reaktoru definovaném v odstavci 1.1., v mnoZstvi presahujicim 3 x 10* kg (30 t) pro kteroukoli
zemi pfijemce kdykoli v prib&hu dvanicti mé&sicd.

POZNAMKA

Vlada rozhodne, zda vyvozy grafitu odpovidajiciho vy3e uvedenym specifikacim jsou uréeny pro pouZiti
v jaderném reaktoru a podléhaji ohlaovini.

Zivody na piepracovani ozifenych palivovych ¢lankt a zafizeni specidlné konstruovand nebo upra-
vend k tomuto celu

UVODNI POZNAMKA

Pfepracovinim ozafeného jaderného paliva se separuje plutonium a uran od vysoce radioaktivnich §tép-
n}’rci produktt a od dal‘s’fcf-l transuranovych prvki. Tato separace miiZe byt uskutenéna pomoci rozdil-
nych technologickych postupi. V pribéhu let se stal nejpouZivangjsim a uznivanym proces Purex. Purex
zahrnuje rozpusténi ozifeného jaderného paliva v kyseliné dusiéné a nésledujici separaci uranu, plutonia
a §tépnych produktli pomoci kapalinové extrakee, vyuZivajici tributylfosfit v organickém rozpoustédle.

Purexové zdvody pouZivaji dile vyjmenované nebo jim podobné technologické operace: sekdni ozéfenych

alivovych €ldnkd, rozpousténi paliva, kapalinovou extrakei a skladovani technologickych roztokii. Mo-
Eou existovat také zafizeni pro termickou denitraci dusi¢nanu uranu, pro konverzi dusi¢nanu plutonia na
oxid nebo na kov a pro dpravu kapalnych odpadt $t&pnych produkti do takové formy, kters je vhodnd
pro dlouhodobé skladovini nebo pro uloZeni. AvSak s ecificlgé typy a uspofddéni zaf{zeni, na kterych se
tyto operace provadéji, se mohou v riiznych Purexovyc zévodecg i8it z nisledujicich diivodii. Podle typu
a mnoZstvi ozifeného paliva, uréeného pro pfepracovani a zamy3leného naloZeni s regenerovanymi ma-

teridly, jakoZ i filosofie bezpe&nosti a idrZby vélenéné do projektu zivodu.

»Zavod na pfepracovini ozéfenych palivovych &ldnki“ zahrnuje zafizeni a komponenty, které bézné&
pfichdzeji do Effme’ho kontaktu a pfimo ovlidaji toky ozifeného paliva a hlavn{ toky jaderného materiilu

a technologickych roztokii §tépnych produkti.
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3.1.

3.2.

3.3.

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, 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
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Tyto procesy, véetné kompletnich systémii pro konverzi plutonia a vyrobu kovového plutonia, tésné
souviseji s opatfenimi zabrafiujicimi dosaZeni kriti€nosti (napfiklad pomoci dpravy geometrického uspo-
f4déani), ozdfeni (napfiklad pomoci stinéni) a nebezpeéi toxicity (napfiklad pouZiti ochrannych obald).

Polozky odpovfdaf'l’cf pojmu ,zaf{zeni specidlné konstruovanid nebo upraveni“ pro pfepracovani ozife-
nych palivovych &ldnkt zahrnuji:

Stroje na déleni ozifenych palivovych &lanka

UVODNI POZNAMKA

Toto zafizeni rozruSuje povlak paliva, a tak pfipravuje ozdfeny jaderny materiil k rozpousténi. Nejéastéji
jsou /Eouifvény specidlné konstruované strojni niZky, ale mohou byt pouZita i moderni zafizen{ jako
napfiklad lasery.

Dilkové ovlddani zafizeni speciilné konstruovand nebo upravend pro pouZiti v zidvodé na fepracovénf
ozéfeného jaderného paliva, kterd jsou uréena pro rozfezévani, sekdni, nebo stfthini ozéfenych palivovych
kazet, svazkli nebo proutkd.

Rozpoustéci nidrie
UVODNI POZNAMKA

Rozsekané vyhofelé palivo obvykle postupuje do rozpoustécich niddrZi. V téchto niddobich zabezpede-
nych proti dosaZeni kriti¢nosti je ozifeny jaderny materidl rozpoustén v kyseling dusiéné a zbytky
povlaku paliva jsou odstranény z technologického procesu.

NédrZe zabezpedené proti dosaZen{ kritiénosti (napfiklad malého priméru, prstencového nebo deskového
provedeni) speciilné konstruované nebo upravené pro pouZiti v zdvod& na p¥epracovini ozifeného ja-
derného paliva uréené pro rozpousténi ozifeného ja(ferne’ho paliva, které jsou odoline’ vidi horkym, vysoce
korozivnim kapalinim a mohou byt dilkové plnény a obsluhovény.

Kapalinové extraktory a zafizeni pro kapalinovou extrakci

UVODNI POZNAMKA

Do kapalinovych extraktori vstupuje jak roztok ozifeného paliva z rozpoustécich nddrZi, tak i organické
roztoky, které separuji uran, plutonium a §té€pné produkty. Zafizeni pro kapalinovou extrakei je obvykle
konstruovéno tak, aby spliiovalo pfisné provozn{ parametry, jako je dlouhd provozni Zivotnost bez niroki
na ddrZbu nebo sna(fné vyménitelnost, jednoduchost provozu a ovlidéni a pruZnost p¥i zménich tech-
nologickych podminek.

Specidlné konstruované nebo upravené extraktory, jako ndplfiové a pulsni kolony, misici a usazovaci
nddrZe nebo odstfedivkové reaktory uréené pro pouZivini v zivodé& na pfepracovini ozéfeného jaderného
paliva. Kapalinové extraktory mus{ byt odolné vii&i korozi kyselinou dusiénou. Kapalinové extraktory
jsou obvykle vyribény podle extrémné pfisnych norem (v&etné specidlniho svafoviani, kontroly, zajisténi
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3.5.

(including special welding and inspection and quality assurance and quality control
techniques) out of low carbon stainless steels, titanium, zirconium, or other high
quality materials.

Chemical holding or storage vessels
INTRODUCTORY NOTE

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

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

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

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

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

(1) walls or internal structures with a boron equivalent of at least two per cent, or
(2) 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 syste’m

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.
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jakosti a fizeni jakosti) z nizkouhlikatych korozivzdornych oceli, titanu, zirkonia a jinych vysoce kva-
litnich materialu.

Nidoby na uskladnéni chemikilii nebo z4sobniky
UVODNI POZNAMKA

Z operace extrakce vychézeji tfi hlavni toky technologickych roztokii. Nddoby na uskladnéni nebo z4-
sobniky jsou pouZiviny pro dal3{ zpracovini viech ti{ toki takto:

(a) Cisty roztok dusi¢nanu uranu je koncentrovin odpafovinim a postupuje na operaci denitrace, kde je
pfevddén na oxid uranu. Tento oxid se znovu pouZivd v jaderném palivovém cyklu.

(b) Vysoce radioaktivni roztok §tépnych produkti je obvykle koncentrovin odpafovinim a skladuje se
jako kapalny koncentrit. Tento koncentrit miiZe byt nésledn& odpafen a pfeveden do formy vhodné
pro skladovéni nebo uloZeni.

(c) Roztok ¢&istého dusinanu plutoniéitého je koncentrovin a skladovin aZ do jeho pfeddni do dalsiho
stupné technologického procesu. Zejména nidoby na uskladnéni nebo zdsobniky pro roztoky plutonia
jsou konstruovany tak, aby se pfede§lo problémim kriti¢nosti vyplyvajici ze zmén v koncentraci
a formé tohoto technologického toku.

Speciilné konstruované nebo upravené nidoby na uskladnéni nebo zésobniky uréené pro pouZivani v zi-
vod& na pfepracovini ozdfeného jaderného paliva. Tyto nidoby nebo zdsobniky musi byt odolné vii&i
korozi kyselinou dusi¢nou. Jsou obvykle vyribény z takovych materidld, jako jsou nizkouhlikaté korozi-
vzdorné oceli, titan nebo zirkonium nebo jiné vysoce kv:ﬁtnf materiily. N4doby mohou byt konstruo-
vény pro dilkové ovlddini a ddrZbu a mohou mit nisledujici parametry pro zazréném’ dosaZeni kriti¢-

nosti:

(1) stény nebo vnitfni konstrukce odpovidajici nejmén& borovému ekvivalentu 2 %, nebo
(2) maximilni primér 175 mm (7 in) pro vilcové nidoby, nebo
(3) maximilni §{fka 75 mm (3 in) pro kaZdou deskovou nebo prstencovou nidobu.

Systémy konverze dusi¢nanu plutoni¢itého na oxid
UVODNI POZNAMKA

Ve vét§in€ zdvodi na pfepracovini vyhotelého paliva je kone&nym procesem konverze roztoku dusiénanu
plutoni&itého na oxid plutonitity. Tento proces zahrnuje nasledujici hlavni operace: ddvkoviani, skladovani
a kalibrace, sriZeni a oddé&leni pevné a kapalné fize, Zthdni, manipulace s produktem, vétrini, zachdzeni
s odpady a f{zeni technologického procesu.
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Compiete 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.

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:

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

(b) Which seals the nuclear material within the cladding.

Plants for the separation of isotopes of uranium and equipment, other than
analytical instruments, especially designed or prepared therefor

Items of equipment that are considered to fall within the meaning of the phrase

"equipment, other than analytical instruments, especially designed or prepared" for
the separation of isotopes of uranium include:
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Kompletni systémy specidlné konstruované nebo upravené pro konverzi dusi€énanu plutoni¢itého na oxid
plutonility zv1a3t€ uzpisobené k tomu, aby zabrinily dosaZeni kritiénosti, vylouéily vliv radiace a mini-
malizovaly nebezpeéi toxicity.

Systémy na vyrobu kovového plutonia z oxidu plutoniéitého

UVODNI POZNAMKA

Tento proces, ktery miiZze byt soulasti zdvodu na pfepracovini ozdfeného paliva, zahrnuje fluoraci oxidu

lutoni&itého, obvykle pomoci vysoce korozivniho fluorovodiku, jejimZ produktem je fluorid plutonidity,
iter}’r je nisledné redukovin vysoce &istym vipnikem na kovové plutonium a strusku obsahujici fluorid
vépenaty. Hlavni operace tohoto procesu jsou: fluorace (napfiklad s pouZitim zafizen{ vyrobeného z dra-
hych kovii nebo jimi povlakovaného), redukce kovem (napfiklad s pouZitim keramickych kelimki),
regenerace strusky, manipulace s produktem, vétrini, zachdzeni s odpady a Fizeni technologického pro-
cesu.

Kompletni syste’mg specidln& konstruované nebo upravené pro vfrobu kovového plutonia zvl4$té uzpti-
sobené k tomu, aby zabrinily dosaZeni kriti¢nosti, vylouédily vliv radiace a minimalizovaly nebezpeéi
toxicity.

Zivody na vyrobu palivovych ¢lidnkn
»Zatizeni pro vyrobu palivovych &ldnkt“ zahrnuji zafizeni, kters:

(a) obvykle pfichizeji do pfimého kontaktu nebo bezprostfedné zpracovivaji &i ¥{di vyrobni tok jader-
ného materilu;

(b) hermeticky utéstiuji jaderny materisl uvnit¥ povlaku.

Zivody na separaci izotopl uranu a zafizeni, jind neZ analytické pfistroje, speciilné konstruovand
nebo upravend k tomuto Géelu

Polozky odpovidajici pojmu ,zafizeni, jini neZ analytické p¥istroje, specidlné konstruovand nebo upra-
vend“ pro separaci izotopli uranu zahrnujf:



Strana 4362 Sbirka mezinirodnich smluv & 74 / 2003 Castka 33

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

INTRODUCTORY NOTE

The gas centrifuge normally consists of a thin-walled cylinder(s) of between 75 mm
(3 in) and 400 mm (16 in) diameter contained in a vacuum environment and spun
at high peripheral speed of the order of 300 m/s or more with its central axis
vertical. In order to achieve high speed the materials of construction for the rotating
components have to be of a high strength to density ratio and the rotor assembly,
and hence its individual components, have to be manufactured to very close
tolerances in order to minimize the unbalance. In contrast to other centrifuges, the
gas centrifuge for uranium enrichment is characterized by having within the rotor
chamber a rotating disc-shaped baffle(s) and a stationary tube arrangement for
feeding and extracting the UF, 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.

5.1.1. Rotating components
(a) Complete rotor assemblies:

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

(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.
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5.1.1.

Plynové odstfedivky, montiZni celky a komponenty speciilné konstruované nebo upravené pro pou-
ziti v plynovych odstiedivkich

UVODNI POZNAMKA

Plynovi odstfedivka obvykle sestivi z tenkosténného vilce(lt) o priiméru 75 mm (3 in) aZ 400 mm (16 in)
umisténého ve vakuovém prostiedi a to&ictho se vysokou obvodovou rychlosti, ¥adu 300 m/s nebo v&tsi,
okolo vertikilni osy. Aby se dosihly tak vysoké rychlosti, musi mit konstrukéni materidly rotainich
komponent vysokou pevnost v poméru kvgmotnosti. MontéZni celek rotoru, a tudiZ jeho jednotlivé
komponenty, musi byt vyrobeny s velmi malymi tolerancemi, aby se sni%ila nevyviZenost chodu. Na
rozdil od jinych odstfedivek se plynové odstfedivka pro obohacovani uranu vyznaluje rotorovou komo-
rou s rotujicim kotouovym deffelg:)rem(y) a stacionérni sestavou trubek pro pfividéni a odbér plynného
UFq, opatfenou pfinejmensim tfemi oddélenymi kanily, z nichZ dva jsou spojeny s lopatkami sahajicimi
od osy rotoru k obvodu rotorové komory. Ve vakuu se rovnéZ nachizi fada daf‘s'fcz &asti, které se neotileji
a které, agkoliv jsou specidlné konstruovény, neni obtiZné vyrobit, a které nejsou vyribény ze zvlastnich
materidld. Nicméng, zafizeni na plynové odstfedovini vyZaduji velky polet téchto komponent, takZe

o

jejich mnoZstvi miZe poskytnout diileZité voditko o kone&ném pouZiti.

Rotaéni komponenty

(a) Kompletni rotorové sestavy:

Tenkosténné vélce, nebo fada mezi sebou propojenych tenkostdnnych vilcti, které jsou vyrobeny z né-
kterého z materiilii s vysokym pomérem pevnosti k hustoté, popsanych ve vysvétlujici poznimce k to-
muto odstavci. Pokud jsou vilce propojené, jsou spoje docileny pruznymi vlnovei nebo prstenci, popsa-
nymi v odstavei 5.1.1.(c). Rotor je opatfen vnitinim deflektorem(y) a koncovymi uzivéry, popsanymi
v odstavcich 5.1.1.(d) a 5.1.1.(e). Nicméné, kompletni montdZni sestava miiZe byt doddvana pouze &istedné
smontovand.

(b) Rotorové vilce:

Speciilné konstruované nebo upravené tenkosténné vélce s tloutkou stény 12 mm (0,5 in) nebo i méng,
0 ﬁrﬁméru 75 mm (3 in) 2 400 mm (16 in) vyrobené z nékterého z materiili s vysokym pomérem pevnosti
k hustoté popsanych ve vysvétlujici poznimce k tomuto odstavei.

(c) Prstence nebo vlnovce

Komponenty specidlné konstruované nebo upravené, které umozZiuji umistit podptirnou konstrukei ro-
torového véf::e nebo spojit fadu rotorovych vilct mezi sebou. Vlnovec je svinuty kritky vilec o priméru
75 mm (3 in) aZ 400 mm (16 in) s maximilni tlouStkou stény 3 mm (0,12 in), vyrobeny z nékterého
z materidli s vysokym pomérem pevnosti k hustoté popsanych ve vysvétlujici poznimce k tomuto od-
stavci.
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(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 UF, gas circulation within the main separation chamber of the
rotor tube, and manufactured from one of the high strength to density ratio materials
described in the EXPLANATORY NOTE 1o this Section.

(¢) Top caps/Bottom caps:

Disc-shaped components of between 75 mm (3 in) and 400 mm (16 in) diameter
especially designed or prepared to fit to the ends of the rotor tube, and so contain
the UF, within the rotor tube, and in some cases to support, retain or contain as an
integrated part an element of the upper bearing (top cap) or to carry the rotating
elements of the motor and lower bearing (bottom cap), and manufactured from one
of the high strength to density ratioc 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 temsile strength of 2.05 x 10° N/m’
(300,000 psi) or more;

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

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

Static components
(2) Magnetic suspension bearings:

Especially designed or prepared bearing assemblies consisting of an annular magnet
suspended within a housing containing a damping medium. The housing will be
manufactured from a UF-resistant material (see EXPLANATORY NOTE to Section
5.2.). The magnet couples with a pole piece or a second magnet fitted to the top cap
described in Section 5.1.1.(e). The magnet may be ring-shaped with a relation
between outer and inner diameter smaller or equal to 1.6:1. The magnet may be in
a form having an initial permeability of 0.15 H/m (120,000 in CGS units) or more,
or a remanence of 98.5% or more, or an energy product of greater than 80 kJ/m’
(107 gauss-oersteds). In addition to the usual material properties, it is a prerequisite
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(d) Prepizky (deflektory):

Kotou€ové komponenty o priiméru 75 mm (3 in) aZ 400 mm (16 in), specidlné konstruované nebo
upravené k montéZi uvnitf rotorového vilce odstfedivky, uréené k oddéleni odbérové komory od hlavni
separaéni komory a v n€kterych p¥ipadech napoméhajici cirkulaci plynného UFg uvnitf hlavni separaéni
komory rotorového vilce, vyrobené z nékterého z materidld s vysokym pomérem pevnosti k hustoté
popsanych ve vysvétlujici poznidmce k tomuto odstavei.

(e) Vrchni/spodni koncové uzivéry:

Kotou&ové komponenty o priméru 75 mm (3 in) a 400 mm (16 in) specidln& konstruované nebo upravené
k uzav¥eni koncl rotorového vilce a udrZujici UF¢ uvnitf rotorového vilce, které v nEkterych pfipadech
také funguji jako opéry, udrZuji nebo obsaﬂmjf jako integrilni soudist horni loZisko (horni uzivér) nebo
nesou rotaéni &isti motoru a spodni loZisko (spodni uzdvér). Jsou vyrobeny z nékterého z materidla
s vysokym pomérem pevnosti k hustoté popsanych ve vysvétlujici poznimce k tomuto odstavei.

VYSVETLUJICI POZNAMKA

7 ¥z

Pro rotaéni &4sti odstfedivek jsou pouZiviny nisledujici materidly:

(a) Vysokopevnostn{ ocele, jejich? mez pevnosti v tahu se rovni 2,05 x 10° N/m? (300 000 psi) nebo je

vEtsi;
(b) Slitiny hlinfku, jejich? mez pevnosti v tahu se rovnd 0,46 x 10° N/m? (67 000 psi) nebo je véti;

(c) Vliknité materily, vhodné pro pouZiti v kompozitnich strukturich, s mé&rnym modulem rovnym
12,3 x 10° m nebo vét$im a mérnou mezni pevnosti v tahu rovnou 0,3 x 10° m nebo v&t31 (,mérny
modul® je Yangiiv modul v N/m? déleny mérnou hmotnosti v N/m> ,mérni mez pevnosti v tahu® je
mez pevnosti v tahu v N/m? déleni m&rnou hmotnosti v N/m>).

Nepohyblivé komponenty

(a) Magnetick4 z4vésni loZiska:

Speciilné konstruované nebo upravené loZiskové sestavy, sestdvajici z prstencovych magnetti zavéSenych
uvnitf pouzdra obsahujictho tlumici médium. Pouzdro je vyrobeno z materilu odolného vii&i UFg (viz
vysvétlujici poznimku k odstavei 5.2.). Magnetické dvojice s pSlovymi ndstavci nebo druhym magnetem
jsou spojeny s hornim uzdvérem, popsanym v odstavci 5.1.1.(¢). Magnet miZe mit prstencovy tvar, pfi-
&emZ maximélni pomé&r mezi vn&j§im a vnitfnim primérem je roven 1,6 : 1. Magnet miiZe mit po&iteéni
permeabilitu minimélné& 0,15 H/m (120 000 jednotek v soustavé CGS) minim4lni remanenci 98,5 % nebo
vice a energeticky vytéZek vétsi neZ 80 kJ/m® (107 gauss-oersted). Kromé obvyklych materidlovych
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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.

(¢) 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

UF,.

(f) Scoops:

Especially designed or prepared tubes of up to 12 mm (0.5 in) internal diameter for
the extraction of UF, gas from within the rotor tube by a Pitot tube action (that is,
with an aperture facing into the circumferential gas flow within the rotor tube, for
example by bending the end of a radially disposed tube) and capable of being fixed
to the central gas extraction system. The tubes are made of or protected by materials
resistant to corrosion by UF,.
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vlastnosti je nezbytné, aby odchylka magnetické osY od osy geometrické byla omezena velmi malymi
tolerancemi (mensimi neZ 0,1 mm) nebo aby byl uplatnén zvld$tni poZadavek na homogenitu materidlu
magnetu.

(b) LoZiska a tlumiée:

Speciilné konstruovani nebo upravend loZiska zahrnujici sestavu otoéného &epu/vitka montovanou na
tlumidi. Otodny &ep je obvykle kaleni ocelovi hfidel s polokouli na jednom konci a s pfipravkem na
upevnéni ke spodnimu uzivéru, popsanému v odstavci 5.1.1.(e), na konci druhém. Na hfidel miZe byt
pfiiojeno i hydrodynamické loZisko. Vi¢cko m4 formu pelety s polokulovitym dilkem na jednom z po-

vrchd. Tyto komponenty jsou &asto doddviny oddélené od tlumice.

(c) Molekulérni vyvévy:

Specidlné konstruované nebo upravené vilce, které maji vnitfni strojné obrobené nebo protlalované
$roubovité driZky a vnitfni obrobené otvory. Typické rozméry jsou ndsledujici: vnitfni primér 75 mm
(3 in) aZ 400 mm (16 in), tloustka stény minim4lné 10 mm (0,4 in), s pomé&rem délky k priméru 1: 1 nebo

v _vs

vét§im. DraZky maji typicky pravoudhly priifez a hloubku 2 mm (0,08 in) nebo v&tii.

(d) Statory motori:

Speciilné konstruované nebo upravené prstencové statory pro vysokorychlostni mnohofizové st¥idavé
hysterezni (nebo reluktan&ni) motory, upravené pro synchronni provoz ve vakuu v kmito&tovém rozsahu
600 — 2000 Hz a vykonovém rozsahu 50 — 1000 VA. Statory sestivaji z multifizového vinuti na jidru
z laminovanych Zeleznych plechti s malymi ztritami, sloZeném z tenkych plechi, obvykle o tlou$éce 2 mm
(0,08 in) nebo mensi.

(e) Pouzdra odstfedivek:

Komponenty speciilné konstruované nebo upravené pro umisténi sestavy rotorovych trubek plynové
odstfedivky. Pouzdra sestdvaji z pevného vilce s tloudtkou stén do 30 mm (1,2 in) s pfesné opracovanymi
koncovymu &stmi pro umisténi loZisek a s jednou nebo vice montdZnimi pfirubami. Opracované koncové
&4sti jsou vzéjemné rovnobé&Zné a kolmé k podélné ose vélce s odchylkou mensi nebo rovnou 0,05 stupiiii.
Pouzdro miiZe byt rovnéZ vostinového typu pro uloZeni nékolika rotorovych trubek. Pouzdra jsou vy-
robena z materidld odolnych vii&i korozi UFg nebo jsou jimi chrinéna.

(f Lopatky:

Trubky o vnitfnim priiméru do 12 mm speciilné konstruované nebo upravené pro extrakei plynného UF,
z rotorového vilce na zikladé efektu Pitotovy trubice (s otvorem orientovanym do sméru obvodového

roudu plynu uvnitf rotoru, napfiklad pomoci ohnuti konce radidln€ umisténé trubice), které lze upevnit
ﬂ centrilnimu systému odvodu plynu. Trubky jsou vyrobeny z materiilé odolnych vii&i korozi UF¢ nebo
jsou jimi chrinény.
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5.2. Especially designed or prepared auxiliary systems, equipment and components
for gas centrifuge enrichment plants

INTRODUCTORY NOTE

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

Normally UF, is evaporated from the solid using heated autoclaves and is distributed
in gaseous form to the centrifuges by way of cascade header pipework. The 'product’
and 'tails' UF gaseous streams flowing from the centrifuges are also passed by way
of cascade header pipework to cold traps (operating at about 203 K (-70 °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.

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

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

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

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

5.2.2. Machine header piping systems

Especially designed or prepared piping systems and header systems for handling UF,
within the centrifuge cascades. The piping network is normally of the 'triple’ header
system with each centrifuge connected to each of the headers. There is thus a
substantial amount of repetition in its form. It is wholly made of UF,-resistant
materials (see EXPLANATORY NOTE to this section) and is fabricated to very high
vacuum and cleanliness standards.
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5.2.

5.2.1.

5.2.2.

Pomocné Sf'stémy, zafizeni a komponenty speciilné konstruované nebo upravené pro obohacovaci
z4vody s plynovymi odstiedivkami

UVODNI POZNAMKA

Pomocné systémy, zafizeni a komponenty pro obohacovaci zivody s plynovymi odstfedivkami jsou
systémy zajidtujici pfividéni UF, dlc)) odstfecﬁvek zajiStujici spojeni jednotlivych odstfedivek do kaskid
(nebo stupiitt), coZ umoZiiuje postupny nirdst obohaceni a odvadéni ,produktu® a ,zbytki“ UF¢ z od-
stfedivek, spolu se zafizenim potfebnym pro pohon odstfedivek nebo pro fizen{ zdvodu.

Obvykle se UF4 odpafuje z pevné fize ve vyhfivanych autoklivech a poté je v plynné formé rozvidén do
odstfedivek pfes potrubi kaskddnich sbéra&t (kolektori). ,,Produkt® a ,zbytky“ plynného UF, proudici
z odstfediveﬁ rovnéZ prochdzi pfes potrubi kaskddnich sbéra&t (kolektort) do vymrazovacich odﬁéovaéﬁ
pracujicich pfi teploté 203 K (-70 °C), kde kondenzuj{ a jsou pak pfevidény do kontejnerit vhodnych pro
pfepravu nebo skladovini. ProtoZe obohacovaci zdvod sestdvd z mnoha tisic odstfedivek uspofidanych
v kaskddéch, obsahuje mnoho kilometrii potrubnich systémiti kaskidnich sbéra&t (kolektori) zahrnujicich
tisice svard s mnohokrit se opakujicim uspofddinim. Zafizeni, komponenty a potrubni systémy jsou
vyribény tak, aby vyhovély poZadavkim standardi na velmi vysoké vakuum a &istotu.

Napidjeci systémy/systémy pro odvod ,produktu® a ,zbytka“

Speciilné konstruované nebo upravené technologické systémy zahrnuji:

(a) Napijeci autokldvy (nebo stanice) pouZivané pro pfividéni UF¢ do odstfedivkovych kaskéd pfi tlacich
aZ do 100 kPa (15 psi) a priitocich 1 kg/h nebo vétsich;

(b) Desublimitory (nebo vymrazovaci odlu€ovade) pouZivané k odvidéni UF, z kaskid pfi tlacich aZ do
3 kPa (0,5 psi). Desublimitory mohou byt chlazeny na teplotu 203 K (-70 °C) a ohfivdny na teplotu
343 K (470 °C);

o <

(c) Stanice ,produktu® a ,zbytkid“ pouZivané k plnéni UF¢ do kontejnerd.

Tento zdvod, zafizeni a potrub{ jsou zhotoveny z materidlii odolnych viiéi korozi UF4 nebo takovymi
materidly obloZeny (viz vysvétlujici poznimku k odstavei 5.2.) a vyrobeny tak, aby vyhovély poZadavkim

)

standardii na velmi vysoké vakuum a &istotu.

Strojové potrubni systémy sbéracu (kolektorn)

Speciilné konstruované nebo upravené potrubni systémy a systémy sbéra&i (kolektori) pro dopravu UFg
uvnitf odstfedivkovych kaskid. Potrubni sit je obvykle typu ,trojitého“ kolektorového systému, kde
kazd4 odstfedivka je spojena s kaZdym ze sbéralt (kolektori). Toto uspofidini se mnohokrit opakuje.
Vsechny tyto systémy jsou zhotoveny z materild odolnych vii&i korozi UFg (viz tivodni poznimku

k odstavci 5.2.) a vyrobeny tak, aby vyhovély poZadavkiim standardii na velmi vysoké vakuum a &istotu.
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5.3.

UF, mass spectrometers/ion sources

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

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

2. Ion sources constructed of or lined with nichrome or monel or nickel plated;
3 Electron bombardment ionization sources;

4, Having a collector system suitable for isotopic analysis.

Frequency changers

Frequency changers (also known as converters or invertors) especially designed or
prepared to supply motor stators as defined under 5.1.2.(d), or parts, components and

sub-assemblies of such frequency changers having all of the following
characteristics:

1. A multiphase output of 600 to 2000 Hz;

2.  High stability (with frequency control better than 0.1%);
3. Low harmonic distortion (less than 2%); and

4,  An efficiency of greater than 8§0%.

EXPLANATORY NOTE

The items listed above either come into direct contact with the UF, process gas or
directly control the centrifuges and the passage of the gas from centrifuge to
centrifuge and cascade to cascade.

Materials resistant to corrosion by UF, include 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

INTRODUCTORY NOTE

In the gaseous diffusion method of uranium isotope separation, the main
technological assembly is a special porous gaseous diffusion barrier, heat exchanger
for cooling the gas (which is heated by the process of compression), seal valves and
control valves, and pipelines. Inasmuch as gaseous diffusion technology uses
uranium hexafluoride (UF;), all equipment, pipeline and instrumentation surfaces
(that come in contact with the gas) must be made of materials that remain stable in
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5.2.3.

5.24.

5.3.

Hmotnostni spektrometry pro analyzu UF¢/Iontové zdroje

Speciilné konstruované nebo upravené magnetické nebo kvadrupélové hmotnostni spektrometry schopné
uskutedtiovat ,on-line“ odbér vzorkd pfividéného materidlu z proudd plynného UF,, produktu nebo
zbytki, které maji viechny z nésledujicich charakteristik:

1. Jednotkovi rozliSovaci schopnost pro atomovou hmotnost vys3{ neZ 320;

2. Tontové zdroje vyrobené z nichromu nebo monelu, & niklu, nebo t&mito materidly povlakované;

3. Iontové zdroje s ionizaci elektronovym ostfelovinim;

4. Kolektorovy systém vhodny pro providén{ izotopické analyzy.

Ménice kmitoétu

Méni&e kmitoétu (zndmé také jako konvertory nebo invertory) speciilné konstruované nebo upravené pro
napijeni statortt motori definovanych v odstavci 5.1.2.(d) nebo &3sti, komponenty a montéZni subsystémy
takovychto méni&t kmito&tu, které maji vSechny z nisledujicich charakteristik:

1. Vicefdzovy vystup v kmito&tové oblasti 600 — 2000 Hz;

2. Vysok4 stabilita (s regulaci kmito&tu lep3i neZ 0,1 %);

3. Nizké harmonické zkresleni (men3i nez 2 %); a

v,

4. Utinnost vy33{ nez 80 %.

VYSVETLUJICI POZNAMKA

Vy3e uvedené polozky bud pfichdzeji do pfimého kontaktu s plynnym UF, v technologickém procesu
nebo pfimo reguluji odstfedivky a priitok plynu od odstfedivky I; odstfedivce a z kaskddy do kaskidy.

Materily odolné vii&i korozi UFg zahrnuji nerezovou ocel, hlinik, hlintkové slitiny, nikl nebo jeho slitiny
s obsahem niklu minimiln& 60 %.

Sf)eciélné konstruované nebo upravené montiini celky a komponenty pro pouZiti pfi obohacovini
plynovou difizi

UVODNI POZNAMKA

P¥i metod@ separace izotopii plynovou difizi tvo¥ hlavni technologické zafizen{ specidlni porézni bariéry

ro plynovou difdzi, vyméniky tepla pro chlazeni plynu (ktery se pfi stladovini oh¥ivi), uzaviracf a regu-
Eténf ventily a potrubni sité. Vzhledem k tomu, Ze technologie plynové difize je zaloZend na pouziti
hexafluoridu uranu (UFg), musi byt veskeré povrchy zafizeni, potrubi a pfistroji (které p¥ichizeji do
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contact with UF,. A gaseous diffusion facility requires a number of these
assemblies, so that quantities can provide an important indication of end use.

Gaseous diffusion barriers

(a) Especially designed or prepared thin, porous filters, with a pore size of 100 -
1,000 A (angstroms), a thickness of 5 mm (0.2 in) or less, and for tubular forms, a
diameter of 25 mm (1 in) or less, made of metallic, polymer or ceramic materials
resistant to corrosion by UF,, 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 UF,-resistant fully fluorinated hydrocarbon
polymers having a purity of 99.9 per cent or more, a particle size less than 10
microns, and a high degree of particle size uniformity, which are especially prepared
for the manufacture of gaseous diffusion barrers.

Diffuser housings

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

Compressors and gas blowers

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

Rotary shaft seals

Especially designed or prepared vacuum seals, with seal feed and seal exhaust
connections, for sealing the shaft connecting the compressor or the gas blower rotor
with the driver motor so as to ensure a reliable seal against in-leaking of air into the
inner chamber of the compressor or gas blower which is filled with UF,. Such seals
are normally designed for a buffer gas in-leakage rate of less than 1000 cm®/min (60
in’/min).
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5.3.1.

5.3.2.

5.3.3.

5.34.

kontaktu s plynem) vyrobeny z materidlii, které zistivaji stabilni pfi styku s UFs. Zdvod na plynovou
difiizi vyZaduje velky po&et téchto celkd, takZe mnoZstvi miiZe byt dileZitou indikac{ kone&ného pouZiti.

Plynové difizni pfepizky

(a) Specid]né konstruované nebo upravené tenké porézni filtry o velikosti péri v rozmezi 100 aZ
1000 A (angstrom), tloudtce 5 mm (0,02 in) nebo mensi a pfi trubkovém tvaru o priméru 25 mm
(1 in) nebo men3im, vyrobené z kovovych, polymernich nebo keramickych materidld, odolnych viéi
korozi UFg, a dile

(b) Specidlng upravené slouleniny nebo prisky pro vyrobu téchto filtrii. Takové sloueniny a prisky
obsahuji nikl nebo jeho slitiny s minimélnim obsahem niklu 60 %, oxid hlinity nebo vii¢i UF, plné
odolné fluorované uhlovodikové polymery o &istoté vyS3i nez 99,9 %, o velikosti &dstic men3i neZ
10° m a s vysokym stupném uniformity velikosti &istic, které jsou specidlné upraveny pro vyrobu
plynovych difiznich barier.

Sk¥iné difuzort

Specidlné konstruované nebo upravené hermeticky utésnéné vilcové nidoby o priméru vEiim neZ
300 mm (12 in) a vy3ce v&3{ nez 900 mm (35 in) nebo pravodhlé nidoby srovnatelnych rozméri, které
maji jednu pfivddgjici a dv& odtokové pfipojky o priiméru v&t$im neZ 50 mm (2 in), ve kterych jsou
umistény difizni bariéry. Tyto nidoby jsou vyrobeny nebo uvnitf obloZeny materidly odolnymi vii&i
korozi UFg a jsou projektovény pro instalaci v horizontilni nebo vertikdlni poloze.

Kompresory a plynovd dmychadla

Specidlné konstruované nebo upravené axiilni, odstfedivé nebo objemové kompresory nebo plynovi
dmychadla s minimalnim sacim vykonem 1 m?/min UF, a vytlaénym tlakem a? do nékolika set kPa
(100 psi), projektované pro dlouhodobou prici v prostfedi UF4 s nebo bez elektrického motoru o od-
povidajicim vykonu, jakoZ i jednotlivé montiZni celky takovychto kompresorii a dmychadel. Tyto kom-
presory a dmychadla majf pomér tlakdi 2 : 1 aZ 6 : 1 a jsou vyrobeny z materiiléi odolnych viiéi korozi UFg
nebo jsou jimi potaZeny.

Tésnéni h¥idele

Speciilné konstruovani nebo upravens vakuovi tésnéni zajistujici utdsnéni vstupnich a vystupnich pfirub,
sﬁ)uifcfch k utésnéni h¥idele spojujici rotor kompresoru nebo dmychadla s pohdnécim motorem a za-
jistujici spolehlivé utdsnéni vnitén{ fiomory kompresoru nebo dmychadla, kteri je naplnéna UF,. Takovi
té&snéni jsou obvykle projektovana na rychlost priniku vyrovnivactho plynu dovnitf mensf neZ 1000 cm®/
/min (60 in®/min).
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5.3.5. Heat exchangers for cooling UF,

Especially designed or prepared heat exchangers made of or lined with UF-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 (0.00135 psi) per
hour under a pressure difference of 100 kPa (15 psi).

741
£

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

INTRODUCTORY NOTE

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

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

5.4.1. Feed systems/product and tails withdrawal systems

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

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

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

Liquefaction stations where UF, gas from the cascade is compressed and
cooled to form liquid UF;

‘Product’ or 'tails’ stations used for transferring UF, into containers.
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5.3.5. Vyméniky tepla pro chlazeni UF,

54.

54.1.

Speciilné konstruované nebo upravené vyméniky tepla vyrobené z materiilti odolnych vii&i korozi UF,
(lgromé nerezovych oceli), nebo z médi a pfipadné i z kombinaci t&chto kovii, nebo jimi povlakované,
které jsou navrZeny pro maximilni rychlost zmény tlaku v diisledku tiniki mensich neZ 10 Pa (0,0015 psi)
za hodinu pfi tlakovém rozdilu 100 kPa (15 psi).

Specidlné konstruované nebo upravené pomocné systémy, zafizeni a komponenty pro pouZiti v zi-
vodech na obohacovini plynovou difizi

UVODNI POZNAMKA

Pomocné systémy, zafizeni a komponenty pro obohacovaci zdvody pouZivajici plynovou difizi, zahrnuji
systémy potfebné pro divkovini UF do separaénich jednotek a propojeni jednotlivych celkd mezi sebou
k vytvofeni kaskécf (nebo stupiitl), a tim umoZiiuji postupné dosihnout vysstho obohacenf{ a odvést ,,pro-
dukt® a ,zbytky“ UF z difuznich kaskid. Vzhledem k velké setrvaénosti procesu v difdznich kaskégéch
vede jakékoliv pFeruseni jejich &innosti a zvl4sté jejich odstaveni k viZnym nésledkiim. Proto je v zdvodech
na difdzn{ obohacovin{ velmi dileZité striktni a nepfetrZité udrZovani vakua ve vech technologickych
systémech, automatické havarijni ochrany a pfesné automatické regulace proudu plynu. Tyto divody

vv* s

vedou k nutnosti vybavit zévod velkym poltem specidlnich méficich, reguladnich a fidicich systémd.

Obvykle sublimuje UF, z vilci umisténych uvnitf autoklavii a ddle je v plynné formé& rozvidén potrub-
nim systémem kaskddnich sbéra&t (kolektorti) do mista vstupu. Toky plynného UF¢ ,produkt®
a ,zbytky“ vychdzejici z vystupnich mist jsou dopravoviny potrubnim systémem kaskidnich sbéradd
(kolektort) do studenych jimek nebo do kompresorovych stanic, ve kter}’rcz je plynny UFg zkapalfiovin
pfed jeho ndslednym pfevedenim do vhodnych kontejneri uréenych pro transport nebo skladovini.
JelikoZ obohacovaci zdvod vyuZivajici plynovou difiizi sestivd z velkého poétu plynovych difdznich
montiZnich celkd uspofidanych do kaskdd, obsahuje mnoho kilometri potrubnich systémii kaskidnich
sbéra&t (kolektori) zahrnujicich tisice svirt s mnohokrit se opakujicim uspofidinim. Zafizeni, kompo-
nenty a potrubni systémy jsou vyribény tak, aby vyhovély poZadavkiim standardd na velmi vysoké
vakuum a &istotu.

Systémy pro pfividéni UF; a odvddéni ,produktu” a ,zbytki“

Speciilné konstruované nebo upravené technologické systémy schopné pracovat pfi maximélnim tlaku
300 kPa (45 psi) zahrnujici:

(a) Napijeci autokldvy (nebo systémy) pouZivané k pfividéni UF, do kaskid plynové difize;
(b) Desublimitory (vymrazovaci nidoby) pouZivané k odvidéni UF, z difdznich kaskid;

(c) Zkapalfiovaci stanice, ve kterych je plynny UF; z kaskdd stlalovin, chlazen, a tak pfevidén do kapalné
formy;

(d) Stanice ,produktu” a ,zbytkd“ pouZivané k plnéni UF, do kontejnert.
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Header piping systems

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

5.4.3. Vacuum svstems

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

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

5.4.4. Special shut-off and control valves

Especially designed or prepared manual or automated shut-off and control bellows
valves made of UF -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.

UF, mass spectrometers/ion sources

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

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

2. Ion sources constructed of or lined with nichrome or monel or nickel plated;
3.  Electron bombardment ionization sources;

4. Collector system suitable for isotopic analysis.

EXPLANATORY NOTE

The items listed above either come into direct contact with the UF, process gas or
directly control the flow within the cascade. All surfaces which come into contact
with the process gas are wholly made of, or lined with, UF,-resistant materials. For
the purposes of the sections relating to gaseous diffusion items the materials resistant
to corrosion by UF, include stainless steel, aluminium, aluminium alloys, aluminium
oxide, nickel or alloys containing 60% or more nickel and UF,-resistant fully
fluorinated hydrocarbon polymers.
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5.4.2.

5.4.3.

5.44.

5.4.5.

Potrubni systémy sbéra¢u (kolektori)

Speciilné konstruované nebo upravené potrubni syste’mz a systémy sbéra&l (kolektortt) pro dopravu UF,
uvnitf kaskdd plynové difize. Tato potrubni sit je obvykle projektovina se ,zdvojenym“ systémem

~ -

sbéra&t (kolektori), kde kazd4 jednotka je spojena s kaZdym ze sbéra&l (kolektori).

Vakuové systémy

(a) Specidlné konstruované nebo upravené rozsihlé vakuové kolektory, sb&rni potrubi a vakuovi erpadla
se sacim vykonem 5 m*/min (17,5 ft>/min) nebo vét3im.

(b) Vakuové vyvévy specidlné konstruované pro préci v prostfedi obsahujicim UF,, vyrobené z hliniku,
niklu nebo ze slitin s obsahem niklu pfevy3ujicim 60 % nebo témito materidly povlakované. Tyto

vyvévy mohou byt provedeny bud fako rotaéni nebo jako objemové. Mohou mit ucpivky a t€snéni
z fluorovanych uhlovodikovych polymerd a mohou pouZivat specidlni pracovni kapaliny.

Specidlni uzaviraci a regulaéni ventily

Speciilné konstruované nebo upravené uzaviraci ventily s ruénim nebo automatickf?m ovliddénim a regu-
laéni vlnovcové ventily o priméru 40 aZ 1500 mm (1,5 aZ 59 in), vyrobené z materiiléi odolnych vii&i UF,,
pro instalaci v hlavnich i pomocnych systémech obohacovacich zévodi zaloZenych na metodé plynové
difdze.

Hmotnostni spektrometry pro analyzu UF4/Iontové zdroje

Speciilné konstruované nebo upravené magnetické nebo kvadrupélové hmotnostni spektrometry schopné
uskuteétiovat ,on-line“ odbér vzorkd pfividéného materidlu z proudd plynného UF,, produktu nebo
zbytki, které maji viechny z nésledujicich charakteristik:

v

1. Jednotkovi rozliSovaci schopnost pro atomovou hmotnost vys3{ neZ 320;
2. Tontové zdroje vyrobené z nichromu nebo monelu, & niklu, nebo t&mito materidly povlakované;
3. Iontové zdroje s ionizaci elektronovym ostfelovinim;

4. Kolektorovy systém vhodny pro providén{ izotopické analyzy.

VYSVETLUJICI POZNAMKA

Vy3e uvedené polozky bud pfichdzeji do ptimého kontaktu s plynnym UFq v technologickém procesu
nebo pfimo reguluji pritok v kaskddich. VSechny povrchy, které pfichdzeji do kontaktu s technologickym
plynem, jsou vyrobeny z materiilii odolnych vii&i UF¢ nebo jimi potaZeny. Pro ulely odstaved, vztahu-
jicich se f{ polozkim plynové difiize, zahrnujf materiily odolné vii&1 UF4 nerezovou ocel, hlinik, hlinikové
slitiny, oxid hlinity, nikl nebo slitiny obsahujici miniméln& 60 % niklu a plné fluorované uhlovodikové
polymery odolné vii&i UF,.
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5.5. Especially designed or prepared systems, equipment and components for use in
aerodynamic enrichment plants

INTRODUCTORY NOTE

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

EXPLANATORY NOTE

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

5.5.1. 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 UF,
and having a knife-edge within the nozzle that separates the gas flowing through the
nozzle into two fractions.

5.5.2 Vortex tubes

Especially designed or prepared vortex tubes and assemblies thereof The vortex
tubes are cylindrical or tapered, made of or protected by materials resistant to
corrosion by UF., having a diameter of between 0.5 cm and 4 cm, a length to
diameter 1atio 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.
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55.

5.5.1.

5.5.2.

Specidlné konstruované nebo upravené systémy, zafizeni a komponenty pro pouZiti v obohacovacich
zdvodech zaloZenych na aerodynamickém procesu

UVODNI POZNAMKA

V procesu aerodynamického obohacovini se smés plynného UF, s lehkym plynem (vodik nebo helium)
stlatuje a pak prochdzi p¥es separaéni elementy, p¥icemZ k izotopické separaci dochazi v disledku vzniku
velkych odstfedivych sil v zaﬁﬁvené geometrii stén. Uspé§né Eyly vyvinuty dva procesy tohoto typu:
proces separaénich trysek a proces virovych trubic. Hlavni &4sti separaéniho stupné pro oba tyto procesy
jsou vilcové nidoby, do kterych se umistuji specidlni separaéni eliement (trysky nebo virové trubice),
plynové kompresory a vyméniky tepla odvadé&jici kompresni teplo. Aerodynamicky zivod vyZaduje fadu
téchto stupiil, takZe mnoZstvi miize byt dileZitou indikaci kone&ného pouZiti. JelikoZ aerodynamicky

roces pouZivd UFg, musi byt povrchy niddob veskerych zafizeni, potrubi a nistroji (které p¥ichdzeji do
iontaktu s plynem) vyrobeny z materidld, které ziistivaji nezménény pfi kontaktu s UFg.

VYSVETLUJICI POZNAMKA

Polozky, zmifiované v tomto odstavci, bud’ pfichdzeji do pfimého kontaktu s plynnym UFg v technolo-
gickém procesu nebo pfimo regulujf pritok v kaskddich. Viechny povrchy, které pfichdzeji do kontaktu
s technologickym plynem, jsou vyrobeny z materidlii odolnych vii&i UF¢ nebo jsou jimi chrinény. Pro
tdely odstavcii vztahujicich se k poloZkidm aerodynamického obohacovén{ zahrnuji materidly odolné vii&i
korozi UF¢ méd, nerezovou ocel, hlinik, hlinikové slitiny, nikl nebo slitiny obsahujici miniméiln& 60 %
niklu a pln& fluorované uhlovodikové polymery odolné vii&i korozi UF,.

Separaéni trysky

Sﬁeciélné konstruované nebo upravené separaéni trysky nebo jejich montdZni celky. Separaéni trysky se
skladaji ze §térbinovych, zakfivenych kanilii s polomérem zakfiven{ men3im neZ 1 mm (typicky od 0,1 do
0,05 mm), odolnych vidi korozi UF,. Uvnitf trysky je bfit, ktery rozdé&luje plyn proudici tryskou na dvé
frakce.

Virové trubice

Specidlné konstruované nebo upravené virové trubice nebo jejich montdZni celky. Virové trubice jsou
cylindrické nebo kénické, zhotovené z materidli odolnych vii&i korozi UFg nebo takovymi materidly
povlakované, o priiméru mezi 0,5 2 4 cm a s pomérem délky k priméru 20 : 1 nebo méné. Trubice maji
jeden nebo vice tangencidlnich vstupnich otvor. Na jednom nebo obou koncich mohou byt trubice
opatfeny tryskami.

VYSVETLUJICI POZNAMKA

Technologicky Flyn vstupuje do trubice tangencidln& na jednom konci nebo pfes vifici lopatky nebo pfes
Zetné tangenciilni otvory po obvodu trubky.
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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 UF, and with a suction volume capacity of 2 m*/min or more of UF/carrier gas
(hvdrogen or helium) mixture.

EXPLANATORY NOTE

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

Rotary shaft seals

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

Heat exchangers for gas cooling

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

Separation element housings

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

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

(b) Desublimers (or cold traps) used to remove UF, from the enrichment process
for subsequent transfer upon heating;
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5.5.3.

554.

5.5.5.

5.5.6.

5.5.7.

Kompresory a plynovd dmychadla

Speciilné konstruované nebo upravené axidlni, odstfedivé nebo objemové kompresory nebo dmychadla
vyrobend z materidlii odolnych vii&i korozi UF4 nebo takovymi materiily chrinéni, se sacim vykonem
2'm*/min smési UF a nosného plynu (vodik nebo helium) nebo v&tsim.

VYSVETLUJICI POZNAMKA
Tyto kompresory a dmychadla maji pomér tlakd typicky mezi 1,2 : 1 aZ 6 : 1.
Tésnéni hiidele

Speciilné konstruovani nebo upravens vakuovi tésnéni zajistujici utdsnéni vstupnich a vystupnich pfirub,
sﬁ)uifcfch k utésnéni h¥idele spojujici rotor kompresoru nebo dmychadla s pohdnécim motorem a za-
jistujici spolehlivou hermetizaci proti iniku technologického plynu nebo nasivani vzduchu nebo t€snictho
plynu do vnitfni komory kompresoru nebo dmychadla, kterd je naplnénd smési UF a nosného plynu.

Vyméniky tepla pro chlazeni plynu

Speciilné konstruované nebo upravené vyméniky tepla zhotovené z materiilti odolnych viiéi korozi UFg
nebo jimi chrinéné.

Pouzdra separaénich elementi

Specidlné konstruovani nebo upraveni pouzdra separaénich elementll zhotoveni z materidld odolnych
vugi korozi UFg nebo jimi chrinéni, ve kterych jsou umistény virové trubice nebo separaéni trysky.

VYSVETLUJICI POZNAMKA

Tato pouzdra mohou tvofit speciilné konstruované nebo upravené vilcové nidoby o priméru vét§im neZ

300 mm a délce vE&s3i neZ 900 mm nebo pravodhlé nidoby srovnatelnych rozméri. Tyto nidoby mohou
byt navrZeny pro instalaci v horizontilni nebo vertikdlni poloze.

Systémy pro pfividéni UF; a odvddéni ,produktu” a ,zbytki“
Speciilné konstruované nebo upravené technologické systémy nebo zafizen{ obohacovacich zdvodd, zho-
tovené z materidli odolnych vii&i korozi UFg nebo jimi chrinéné, zahrnujici:

(a) Napijeci autokldvy, pece nebo systémy pouZivané k pfividéni UF, do obohacovaciho procesu;

(b) Desublimitory (nebo vymrazovaci nidoby) pouZivané k odvidéni UF, z procesu obohacovani pfed
jeho dal$im pfemisténim, nisledujicim po ohfevu;
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(c) Solidification or liquefaction stations used to remove UF, from the enrichment
process by compressing and converting UF, to a liquid or solid form;

(d) ‘'Product’ or 'tails' stations used for transferring UF, into containers.

Header piping systems
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Especially designed or prepared header piping systems, made of or protected by
materials resistant to corrosion by UF,, for handling UF, within the aerodynamic
cascades. This piping network is normally of the 'double' header design with each
stage or group of stages connected to each of the headers.

(9]
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Vacuum systems and pumps

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

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

5.5.10. Special shut-off and control valves

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

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

1. Unit resolution for mass greater than 320;
2. Ion sources constructed of or lined with nichrome or monel or nickel plated;
3. Electron bombardment ionization sources;

4. Collector system suitable for isotopic analysis.
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UF /carrier gas separation systems

Especially designed or prepared process systems for separating UF, from carrier gas
(hydrogen or helium).
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(¢) Solidifika&ni nebo zkapalfiovaci stanice pouZivané k vyvedeni UF4 z obohacovaciho procesu stlago-
vanim plynného UF a jeho pfevidénim do pevné nebo kapalné formy;
(d) Stanice ,produktu” a ,zbytkd“ pouZivanych k plnéni UF4 do kontejnerd.

5.5.8. Potrubni systémy sbéracu (kolektori)

Specidlné konstruované nebo upravené potrubni systémy sbéra&i (kolektorti) pro dopravu UF4 uvnitf
aerodynamickych kaskid, zhotovené z materidld odolnych viiéi korozi UF4 nebo jimi chrinéné. Tato
potrugm’ sit je obvykle projektovina se zdvojenym systémem sbérall (kolektori), kde kazd4 jednotka
nebo skupina jednotek je spojena s kazdym ze sbéra&u.

5.5.9. Vakuové systémy a vakuové vyvévy

(a) Specidlné konstruované nebo upravené vakuové systémy s minimilnim sacim vykonem 5 m’/min,
sestévajici z vakuového sbérného (i:otrubl’, vakuovych sbéra&d (kolektord) a vakuovych vyvéy, pro-
jektovanych pro provoz v prostfedi obsahujicim UF.

(b) Vakuové vyvévy speciilné konstruované nebo upravené pro prici v prostfedi obsahujicim UF, vy-
robené z materidld odolnych vii&i korozi UF4 nebo takovymi materiily chrinéné. Tyto vyvévy mohou
pouZivat té€snéni z fluorovanych uhlovodikovych polymerti a specidlni pracovni kapaliny.

5.5.10. Specidlni uzaviraci a regulaéni ventily

Specidlné konstruované nebo upravené uzaviraci a reguladni vlnovcové ventily vyrobené z materidld
odolnych vidi korozi UF¢ nebo jimi chrinéné s ruénim nebo automatickym ovlidinim o priméru
40 aZ 1500 mm, které se instaluji na hlavnich i pomocnych systémech aerodynamickych obohacovacich
zdvodil.

5.5.11. Hmotnostni spektrometry pro analyzu UF/Iontové zdroje
Speciilné konstruované nebo upravené magnetické nebo kvadrupélové hmotnostni spektrometry schopné

uskutedtiovat ,on-line“ odbér vzorkd pfividéného materidlu z proudd plynného UF,, produktu nebo
zbytki, které maji viechny z nésledujicich charakteristik:

1. Jednotkovi rozliSovaci schopnost pro atomovou hmotnost vys3{ neZ 320;
2. Tontové zdroje vyrobené z nichromu nebo monelu, & niklu, nebo t&mito materidly povlakované;

3. Iontové zdroje s ionizaci elektronovym ostfelovinim;

4. Kolektorovy systém vhodny pro providén{ izotopické analyzy.

5.5.12. Systémy separace UF4 a nosného plynu

Speciilné konstruované nebo upravené technologické systémy pro separaci UF4 a nosného plynu (vodik
nebo helium).



Strana 4384 Sbirka mezinirodnich smluv & 74 / 2003 Castka 33

EXPLANATORY NOTE

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

(a) 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 UF, from carrier
gas, or

(d) UF, cold traps capable of temperatures of -20 °C or less.

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

INTRODUCTORY NOTE

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

In the liquid-liquid chemical exchange process, immiscible liquid phases (agueous
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 emploved 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 concem is to avoid contamination of the process
streams with certain metal ions. Plastic, plastic-lined (including use of fluorocarbon
polymers) and/or glass-lined columns and piping are therefore used.

In the solid-liquid ion-exchange process, enrichment is accomplished by uranium
adsorption/desorption on a special, very fast-acting, ion-exchange resin or adsorbent.
A solution of uranium in hydrochloric acid and other chemical agents is passed
through cylindrical enrichment columns containing packed beds of the adsorbent. For
a continuous process, a reflux system is necessary to release the uranium from the
adsorbent back into the liquid flow so that 'product' and 'tails' can be collected. This
is accomplished with the use of suitable 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.



Castka 33 Sbirka mezinirodnich smluv & 74 / 2003 Strana 4385

5.6.

VYSVETLUJICI POZNAMKA

Tyto systémy jsou projektoviny ke sniZen{ obsahu UFg v nosném plynu do hodnoty 1 ppm a méné
a mohou obsahovat takovi zafizeni jako:

(a) Kryogenni vyméniky tepla a kryoseparitory dosahujici teplot —120 °C nebo niZsich, nebo
(b) Kryogenni vymrazovaci jednotky dosahujici teplot -120 °C nebo niZ3ich, nebo

(c) Separadni trysky nebo virové trubice k separaci UF¢ a nosného plynu, nebo

(d) Vymrazovaci nidoby pro UF, pracujici pfi teplotich —20 °C nebo niZSich.

Specidlné konstruované nebo upravené systémy, zafizeni a komponenty, pouZivané v obohacovacich
zavodech, zaloZenych na chemické nebo iontové vyméné

UVODNI POZNAMKA

Maly rozdil hmotnosti izotopti uranu vyvoldvd malé zmény v rovnovihich chemickych reakei, které

mohou byt vyuZity jako zdklad procesii separace izotopii. Usinesne byly vyvinuty dva procesy: chemick4
vyména kapalina-kapalina a iontovd vymé&na pevni fize-kapalina.

V procesu chemické vymény kapalina-kapalina dochizi k protiproudému kontaktu dvou nemisitelnych
kapalnych fiz{ (vodni a organické) s V}’rslecfn}’rm kaskddnim efektem mnoha tisic separaénich stupfid. Vodni
fazi tvofi roztok chloridu uranu v kyseling chlorovodikové; organicki fize je sloZena z roztoku chloridu
uranu v organickém rozpoustédle obsahujicim extrahovadlo. Extraktory pouZité v separaénich kaskidich
mohou byt viménikové kapalinové kolony (takové jako pulsni kolony se sitovymi etdZemi) nebo kapa-
linové od}s’tfedivkové extraktory. Pro splnéni poZadavki na zpétny tok (reflux) je na obou koncich se-

araéni kaskddy nutnd chemickd konverze (oxidace a redukce). Hlavnim problémem konstrukee je vy-
oudeni kontaminace technologickych tokd kovovymi ionty. Proto se pouZivajf kolony a potrubi vyrobené
z plastil, povlakované plasty (vEetné ﬂuorovan}’rzg polymerti) anebo sklenéné nebo sklem chrinéné.

Na specidlnich ionexech nebo adsorbentech, které zajistuji rychlou vyménu iontd, se dosahuje obohaceni
uranu v procesu iontové vymény mezi pevnou a kapalnou fizi. Roztok uranu v kyseliné chlorovodikové
a jind chemick4 &inidla prochizi pfes vilcové obohacovaci kolony s néplni adsorbentu. Pro kontinuélni
proces je nutny refluxni systém, aby bylo moZné zajistit odvé(f,ém’ uranu z adsorbentu a jeho ndvrat
(zpétny tok (reflux)) zpét do toku kapaliny a shromaZdoviani ,,produktu® a ,,zbytkdi“. Toto se uskutedfiuje
pouZitim vhodnych reduk&né/oxidanich chemickych &inidel, iteré se plné regeneruji v oddélenych vngj-
Sich okruzich a kterd mohou byt regenerovina &asteéné uvnitf vlastnich separaénich kolon. P¥itomnost
horkych koncentrovanych roztokd iyseliny chlorovodikové v technologickém procesu vyZaduje, aby
zafizen{ bylo vyrobeno ze specidlnich korozi odolnych materidli nebo jimi bylo chrinéno.
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5.6.1. Liquid-liquid exchange columns (Chemical exchange)

Countercurrent hquid-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).

154
=
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Liquid-liquid centrifugal contactors (Chemical exchange)

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

5.6.3. Uranium reduction systems and equipment (Chemical exchange)

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

EXPLANATORY NOTE

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

graphite.

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

EXPLANATORY NOTE

These systems consist of solvent extraction equipment for stripping the U* from the
organic stream into an aqueous solution, evaporation and/or other equipment to
accomplish solution pH adjustment and control, and pumps or other transfer devices
for feeding to the electrochemical reduction cells. A major design concemn is t0
avoid contamination of the agueous 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).
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5.6.1.

5.6.2.

5.6.3.

Kapalinové vyménikové kolony (Chemickd vyména)

Protiproudé kapalinové kolony s mechanickym pohonem (tj. pulsni kolony se sitovymi etdZemi, talifové
kolony s vratnym pohybem a kolony s vnitfnimi turbinovymi michadly) speciilné konstruované nebo
upravené pro obohacovini uranu pfi pouZiti procesu chemické vymény. Pro zajifténi odolnosti vii&i
korozi koncentrovanymi roztoky kyseliny chlorovodikové jsou tyto kolony a jejich vestavby vyrobeny
z vhodnych plasti (jako fluorované polymery) nebo skla nebo jsou jimi chrinény. Projektovani z4drZ na
ndplni filtru je kritk4 (30 sekund nebo méng).

Kapalinové odstiedivé extraktory (Chemickd vyména)

Speciilné konstruované nebo upravené kapalinové odstfedivé extraktory pro obohacovini uranu pfi pou-
Z1ti procesu chemické vymény. Takové extraktory vyuZivaji rotaci k dosaZeni disperze organického a vod-
niho toku a nisledn& odstfed)ilvé sily k separaci téchto fizi. Pro zaji§téni odolnosti vii&i lg{OI‘OZi kyselinou
chlorovodikovou jsou tyto extraktory vyrobeny z vhodnych plasti (jako fluorované polymery) nebo
obloZeny sklem. Projektovani zidrZ v odstfedivych extraktorech je kritkd (30 sekund nebo méng).

Systémy a zafizeni k redukci uranu (Chemicks vyména)

(a) Specidlné konstruované nebo upravené elektrochemické redukéni kyvety k redukei uranu z jednoho
valenéniho stavu do jiného pro t&ely obohacen{ uranu p#i pouZiti procesu chemické vymény. Mate-
ridly kyvet, které pfichdzeji do kontaktu s technologickymi roztoky, musi byt odolné viéi korozi
koncentrovanymi roztoky kyseliny chlorovodikové.

VYSVETLUJICI POZNAMKA

Katodové &isti kyvet musi byt projektoviny tak, aby neumoZiiovaly zpétnou oxidaci uranu do jeho
vy$sich valenénich stavil. K udrZen{ uranu v katodové &dsti mohou mit kyvety nepropustné diafragmatické
membriny ze speciilniho, kationty vymétujictho materidlu. Katodu tvofi vhodny pevny vodi¢ takovy
jako grafit.

(b) Specidlné konstruované nebo upravené systémy pro extrakci U** z organického toku u vystupu
z kaskédy, regulovini koncentrace kyseliny a napijeni elektrochemickych reduk&nich kyvet.

VYSVETLUJICI POZNAMKA

NI

Tyto systémy se sklidajf ze zaf{zeni na extrakci rozpoustédel, slouZici k pfevedeni U** z organického toku
do vodniho roztoku, z odpafovaciho anebo jiného zafizeni pro tpravu a regulaci pH roztoiu a z Zerpadel
nebo jinych transportnich za¥izeni zajidtujicich zdsobovini elektrochemicil;’rch redukénich kyvet. Hlav-
nim problémem celé konstrukee je Vyfouéenf kontaminace vodniho toku uréitymi kovovymi ionty. Proto
ty &asti systému, které p¥ichizeji do kontaktu s technologickymi toky, jsou vyrobeny z vhodnych mate-
ridlé (takovych jako sklo, fluorované polymery, polyfenylsulfit, polyethersulfon a grafit impregnovany
pryskyfici) nebo jsou jimi chringny.
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5.6.4. Feed preparation systems (Chemical exchange)

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

EXPLANATORY NOTE

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

94]
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Uranium oxidation systems (Chemical exchange)

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

EXPLANATORY NOTE
These systems may incorporate equipment such as:

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

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

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

Fast-reacting ion-exchange resins or adsorbents especially designed or prepared for
uranium enrichment using the ion exchange process, including porous macroreticular
resins, and/or pellicular structures in which the active chemical exchange groups are
limited to a coating on the surface of an inactive porous support structure, and other
composite structures in any suitable form including particles or fibers. These ion
exchange resins/adsorbents have diameters of 0.2 mm or less and must be chemically
resistant to concentrated hydrochloric acid solutions as well as physically strong
enough so as not to degrade in the exchange columns. The resins/adsorbents are
especially designed to achieve very fast uranium isotope exchange kinetics (exchange
rate half-time of less than 10 seconds) and are capable of operating at a temperature
in the range of 100 °C to 200 °C.
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5.6.4.

5.6.5.

5.6.6.

Systémy pro pfipravu napdjecich roztoku (Chemickd vyména)

Speciilné konstruované nebo upravené systémy pro p¥ipravu napéjecich roztoki vysoce &istého chloridu
uranu pro obohacovaci zdvody zaloZené na chemické vyméné.

VYSVETLUJICI POZNAMKA

Tyto systémy obsahuji zafizeni pro &isténi rozpoustédly, nebo &ifténi pomoci iontové vymény elektroly-
tické redukce U®* nebo U** na U**. Tyto systémy produkuji roztoky chloridu uranu obsahujici pouze
malé mnoZstvi kovovych nedistot fddové v jednotkich ppm jako chrom, Zelezo, vanad, molybden a jiné
dvojmocné nebo vicevalen&ni kationty. Konstruk&nimi materidly &4sti systému, zpracovévajictho vysoce
&sty U* jsou sklo, fluorované polymery, polyfenylsulfit, polyethersulfon, nebo jimi povlakované a grafit
impregnovany pryskyfici.

Systémy oxidace uranu (Chemickd vyména)

Speciilné konstruované nebo upravené systémy pro oxidaci U?* na U** pfed zpétnym piividénim uranu
do separaéni kaskddy v procesu obohacovini zaloZeném na chemické vyméné.

VYSVETLUJICI POZNAMKA

Tyto systémy mohou zahrnovat takové zafizen{ jako:

(a) Aparatura pro miSeni chléru a kysliku s kapalinou vytékajici ze zafizen{ na separaci izotopt a extrakci
vysledného U** do ochuzeného organického toku a zpétné ptividéného z vystupniho konce kaskidy.

(b) Zafizeni, které oddéluje vodu od kyseliny chlorovodikové tak, Ze jak voda, tak i koncentrovand
kyselina chlorovodikovd mohou byt znovu vriceny do technologického procesu na odpovidajicich
mistech.

Rychle reagujici iontoménice na bazi pryskyfic/adsorbentt (Iontovi vyména)

Speciilné navrZené nebo upravené iontoménile na bizi prysky¥ic nebo adsorbentd s rychlou kinetikou
vymény pro obohacovén{ uranu zaloZené na procesu iontové vymény, véetné poréznich makro-sitovanych
pryskyfic anebo nosiéi se strukturou tenkych vrstev, ve kterych jsou aktivni skupiny t&astnici se che-
mické vymény soustfedény pouze na povrchu neaktivniho porézniho nosi€e, a dalsich kompozitnich
materidli vhodného tvaru véetn& &istic nebo vliken. Tyto iontoménile na bizi pryskyfic/adsorbentd maji
primér 0,2 mm a méné a musi byt chemicky odolné vii¢i koncentrovanym roztokiim kyseliny chlorovo-
dikové a musi mit dostateénou pevnost, kterd zabrini jejich opotfebeni a degradaci ve vyménikovych
kolonich. Tyto pryskyfice/adsorgenty jsou specidlng navrZeny tak, aby se dosdhlo velmi rychlé kinetiky
vymény izotopl uranu (pololas vymény je mensi neZ 10 sekund) a mohly byt provozoviny pfi teplotich
v intervalu 100 aZ 200 °C.
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5.6.7. Ion 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 or prepared for
uranium enrichment using the ion exchange process. These columns are made of or
protected by materials (such as titaniumn or fluorocarbon plastics) resistant to
corrosion by concentrated hyvdrochloric acid solutions and are capable of operating
at a temperature in the range of 100 °C to 200 °C and pressures above 0.7 MPa (102

psia).
5.6.8. lon exchange reflux systems (Ion exchange)

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

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

EXPLANATORY NOTE

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

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

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

INTRODUCTORY NOTE

Present systems for enrichment processes using lasers fall into two categories: those
in which the process medium is atomic uranium vapor and those in which the
process medium is the vapor of a uranium compound. Common nomenclature for
such processes include: first category - atomic vapor laser isotope separation (AVLIS
or SILVA); second category - molecular laser isotope separation (MLIS or MOLIS)
and chemical reaction by isotope selective laser activation (CRISLA). The systems,
equipment and components for laser enrichment plants embrace: (a) devices to feed
uranium-metal vapor (for selective photo-ionization) or devices to feed the vapor of
a 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 fo
selectively excite the uranium-235 species; and (d) feed preparation and product
conversion equipment. The complexity of the spectroscopy of uranium atoms and
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5.6.7.

5.6.8.

5.7.

Kolony pro iontovou vyménu (Iontovi vyména)

Vilcové kolony o priméru vE&3im neZ 1000 mm pro umisténi ndplné€ iontoméniéld na bizi pryskyfic/
/adsorbentii specidlné konstruované nebo upravené pro obohacovani uranu zaloZeného na procesu ion-
tové vymény. Tyto kolony jsou zhotoveny z materilii (jako titan, fluorouhlikové plasty) ogoln}’rch vudi
korozi koncentrovanymi roztoky kyseliny chlorovodikové nebo jsou témito materily cl?:rénény a mohou
byt provozovéany pfi teplotich v intervalu 100 aZ 200 °C a tlacich nad 0,7 MPa (102 psi).

Regeneracni systémy pro iontovou vyménu (Iontova vyména)

(a) Specidlné konstruované nebo upravené systémy chemické nebo elektrochemické redukce pro regene-
raci chemickych redukénich &inidel pouZivanych v obohacovacich kaskddich pfi iontové vyméné
uranu.

(b) Specidlné konstruované nebo upravené systémy chemické nebo elektrochemické oxidace pro regene-
raci chemickych oxidaénich &inidel pouZivanych v obohacovacich kaskidich pfi iontové vyméné
uranu.

VYSVETLUJICI POZNAMKA

V procesu obohacovini iontovou vyménou miZe byt jako redukujici kationt pouZit nap¥iklad Ti**.
V tomto pi{padé by redukéni systém redukoval Ti**, a tak regeneroval Ti**.

V tomto procesu miiZe byt jako oxidant pouZito trojmocné Zelezo (Fe’*). V tomto piipadé bude oxidaéni
systém oxidovat Fe®*, a tak regenerovat Fe**.

Specidlné konstruované nebo upravené systémy, zafizeni a komponenty obohacovacich zivodi za-
loZenych na laserové technologii

UVODNI POZNAMKA

Souasné systémy procesu obohacovini zaloZeného na laserech lze rozdélit do dvou kategorit: ty, u kterych
jsou technologickym médiem piry atomérniho uranu, a ty, u kterych jsou technologickym médiem péry
uranové slouleniny. Bé&Zni nomenklatura takovych procesti zahrnuje: pro prvni kategorii — laserovou
separaci par atoméirntho uranu (AVLIS nebo SILVA); pro druhou kategorii — molekularni laserovou se-
paraci (MLIS nebo MOLIS) a chemickou reakei vyvolanou selektivni aktivaci laserem (CRISLA). Sy-
stémy, zafizeni a komponenty pro laserové obohacovini zahrnujf:

(a) zafizen{ pro doddvani par kovového uranu (pro selektivni foto-ionizaci) nebo par uranové slougeniny
(pro foto-disociaci nebo chemickou aktivaci);

(b) sbérné zafizeni pro obohaceny a ochuzeny kovovy uran jako ,produkt® a ,zbytky“ prvni kategorie
v z vz s Y . . y VY M <« y IX P My .
a sbé&rné zafizeni pro komponenty disociace nebo reakce jako ,produkt® a nedotleny materidl jako
»zbytky“ druhé kategorie;
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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 UF or a mixture of UF, and other
gases. All surfaces that come into contact with the uranium or UF, are wholly made
of or protected by corrosion-resistant materials. For the purposes of the section
relating to laser-based enrichment items, the materials resistant to corrosion by the
vapor or liquid of uranium metal or uranium alloys include yttria-coated graphite and
tantalum; and the materials resistant 1o corrosion by UF, include copper, stainless
steel, aluminium, aluminium alloys, nickel or alloys containing 60 % or more nickel
and UF-resistant fully fluorinated hydrocarbon polymers.

5.7.1. Uranium vaporization systems (AVLIS)

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

5.7.2. Liquid uranium metal handling systems (AVLIS)

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

EXPLANATORY NOTE

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

5.7.3. 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.
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5.7.1.

5.7.2.

5.7.3.

(c) technologické laserové systémy pro selektivni excitaci atom® nebo molekul obsahujicich ***U;
a

(d) zafizeni pro pfipravu vstupujictho materidlu a konverzi produktu. SloZitost spektroskopie atomi
nebo slouenin uranu si miZe vyZzidat za€lenéni kterékoli z dostupnych laserovych technologii.

VYSVETLUJICI POZNAMKA

Mnohé polozky uvedené v tomto odstavei pfichdzeji do bezprostfedniho kontaktu s plynnym nebo
kapalnym kovovym uranem nebo s technologickym plynem sestivajicim z UF4 nebo smési UFg s jinym
plynem. Veskeré povrchy, které pfichdzeji do kontaktu s uranem nebo UF, jsou zhotoveny nebo chri-
nény materidly odolnymi vii&i korozi. Pro ti&ely tohoto odstavce, vztahujiciho se k obohacovani na zi-
kladé& laserovych technologii, zahrnuji materiily odolné viiéi korozi plynnym nebo kapalnym kovovym
uranem nebo uranovymi slitinami nap¥iklad: grafit povlakovany ytriem a tantal; materidl odolny vigi
korozi UF, napffkla‘c’i}:l mé&d, korozivzdorné oceli, hlinik, hlinikové slitiny, nikl nebo niklové slitiny s ob-
sahem niklu minimiln€ 60 % a plné& fluorované uhlovodikové polymery odolné vii¢i UF.

Systémy odpafovini uranu (AVLIS)

Speciilné konstruované nebo upravené odpafovaci systémy, jejichZ souldsti jsou vysoce vykonni elek-
tronovi déla s uZiteinym vykonem na teréiku minimilné 2,5 kW/cm.

Systémy manipulace s kapalnym kovovym uranem (AVLIS)

Speciilné konstruované nebo upravené systémy, pouZivané pfi manipulaci s roztavenym kovovym uranem

nebo jeho slitinami, sestdvajici z kelimkii a zafizen{ na chlazeni kelimkd.

VYSVETLUJICI POZNAMKA

Kelimky a jiné &isti tohoto systému, které pfichdzeji do kontaktu s roztavenym uranem nebo jeho
slitinami, jsou vyrobeny ze vhodnych Z4ruvzdornych a koroziodolnych materiéfl,'i nebo jsou jimi chri-
nény. Vhodné materidly zahrnuji tantal, grafit pokryty oxidem ytria, grafit pokryty jinymi oxidy vzicnych
zemin nebo jejich smési.

MontéZni celky sbéra¢h (kolektort) ,,produktu a ,zbytka“ kovového uranu (AVLIS)

Speciilné konstruované nebo upravené montiZni celky sbéra&t (kolektorti) pro kovovy uran v kapalné
nebo tuhé formé.

VYSVETLUJICI POZNAMKA

Komponenty té&chto montiZnich celkill jsou vyrobeny ze Zdruvzdornych materidld, odolnych viidi korozi
parami kovového uranu nebo roztavenym uranem (takovych jako grafit pokryty oxidem ytria nebo tantal)
nebo jsou jimi chrinény. Zahrnuji potrubi, ventily, fitinky, ,,Z14bky“, prichodky, vyméniky tepla a sb&rné
deskové elektrody pro magnetickou, elektrostatickou a jiné separaéni metody.
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5.7.4.  Separator module housings (AVLIS)

Especially designed or prepared cvlindrical 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 nozzies (MLIS)

124
>
th

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

5.7.6.  Uranium pentafluoride product collectors (MLIS)

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

5.7.7. UF/carrier gas compressors (MLIS)

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

3.7.8. Rotary shaft seals (MLIS)

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

5.7.9. Fluorination systems (MLIS)
Especially designed or prepared systems for fluorinating UF; (solid) to UF, (gas).
EXPLANATORY NOTE
These systems are designed to fluorinate the collected UF, powder to UF, for
subsequent collection in product containers or for transfer as feed 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
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5.7 4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

Pouzdra separaénich moduli (AVLIS)

SFeciélné konstruované nebo upravené vilcové nebo pravoihlé nidoby pro umisténi zdroje par uranu,
elektronového déla a sbéra&i (kolektort) ,,produktu® a ,zbytki®.

VYSVETLUJICI POZNAMKA

Tato pouzdra maji celou fadu otvorli pro umisténi priichodek pro pfivod elektfiny a vody, oken pro
laserovy svazek gaprskﬁ, pfiﬁojenf vakuové vyvévy a &del systému diagnostiky a monitorovéni. Jsou
opatfena prostfedky pro jejich otevirini a uzavirini, aby se umoZnila vyména vnitfnich komponent.

Nadzvukové expanzni trysky (MLIS)

Sineciélné konstruované nebo upravené nadzvukové expanzni trysky pro chlazeni smési UFg a nosného
plynu na teplotu 150 K a niZi, které jsou odolné viiéi korozi UFs.

Kolektory produktu - pentafluoridu uranu (MLIS)

Speciilné konstruované nebo upravené kolektory pevného produktu — pentafluoridu uranu (UFs) sestd-
v?f'l’cf z filtru, sb&ra&t (kolektord) nirazového nebo cyklénového typu nebo jejich kombinace, které jsou
odolné vidi korozivnimu pisobeni prostfedi UFs/UF.

Kompresory pro nosny plyn UF

Speciilné konstruované nebo upravené kompresory pro nosny plyn smési UF,, projektované pro dlou-
hodoby provoz v prostfedi UFs. Komponenty téchto kompresorti, které pfichizeji do kontaktu s tech-
nologickym plynem, jsou zhotoveny z materiilii odolnych vii&i korozi UFg nebo jsou jimi chrinény.

Tésnéni h¥ideli

Speciilné konstruovani nebo upravend vakuovi té&snéni s utésnénymi vstupnimi a V}”Stll.‘lfnfmi ptirubami,
pro utésnéni h¥ideli spojujicich rotory kompresort s hnacimi motory a zajiStujici spolehlivou hermetizaci
roti dniku technologického plynu nebo nasivini vzduchu nebo t&snictho plynu do vnitini komory

ompresoru, kterd je naplnéna smési nosného plynu UF,.

Systémy fluorace (MLIS)

Speciilné konstruované nebo upravené systémy pro fluoraci UFs (v pevné fizi) na UF, (plyn).

VYSVETLUJICI POZNAMKA

Tyto systémy jsou projektoviny pro fluoraci shromdZdéného priskového UFs na UFg, ktery se ndsledné
shromaZzduje v kontejnerech produktu nebo bezprostfedné napiji jednotky MLIS, kde se dodateiné
obohacuje. V jednom z postupti se reakce fluorace miiZe uskuteéfiovat v systému separace izotopi a pak
se UFg odebird bezprostfedné z sbéra&i (kolektorl) ,produktu®. V jiném z postupi se priskovy UF;
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the ‘product' collectors. In another approach, the UF, powder may be
removed/transferred from the 'product’ collectors into a suitable reaction vessel (e.g.,
fluidized-bed reactor, screw reactor or flame tower) for fluorination. In both
approaches, equipment for storage and transfer of fluorine (ar other suitable
fluorinating agents) and for collection and transfer of UF, are used.

5.7.10. UF, 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 UF, 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;
3.  Electron bombardment ionization sources;
4.  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 UF,, including:

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

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

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

(d) 'Product' or 'tails' stations used for transferring UF, into containers.
5.7.12. UF/carrier gas separation systems (MLIS)

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

EXPLANATORY NOTE
These systems may incorporate equipment such as:

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

(b) Cryogenic refrigeration units capable of temperatures of -120 °C or less, or
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muiZe odebrat/pfevidét z sbéra& (kolektord) ,produkt® do vhodné reakéni nidoby na fluoraci (naptiklad
reaktor s fluidni vrstvou, $nekovy reaktor nebo spalovaci reaktor). V obou pfipadech se dile pouZiva zafizeni
pro skladovini a pfepravu fluoru (nebo jiného vhodného fluoraéniho éinicﬁa) a zafizeni pro shromaZdovini
a prepravu UF,.

5.7.10.Hmotnostni spektrometry pro analyzu UF,/Iontové zdroje (MLIS)

Speciilné konstruované nebo upravené magnetické nebo kvadrupélové hmotnostni spektrometry schopné
uskutedtiovat ,on-line“ odbér vzorkd pfividéného materidlu z proudd plynného UF,, produktu nebo
zbytki, které maji viechny z nésledujicich charakteristik:

1. Jednotkovi rozliSovaci schopnost pro atomovou hmotnost vys3{ neZ 320;
2. Tontové zdroje vyrobené z nichromu nebo monelu, & niklu, nebo t&mito materidly povlakované;

3. Iontové zdroje s ionizaci elektronovym ostfelovinim;

4. Kolektorovy systém vhodny pro providén{ izotopické analyzy.

5.7.11.Systémy pro didvkovini UF, a odvidéni ,,produktu® a ,zbytka“

Speciilné konstruované nebo upravené technologické systémy nebo zafizeni obohacovacich zdvodt zho-
tovené z materidli odolnych vi&i korozi UFg nebo jimi chranéné, zahrnujici:

NI

(a) Napijeci autokldvy, pece nebo systémy slouZici k p¥ividéni UF, do obohacovaciho procesu;

(b) Desublimitory (nebo vymrazovaci nidoby) pouZivané k odvidéni UFg z procesu obohacovéni pro
jeho nésledujici pfevod ohfivinim;

(c) Solidifika&ni nebo zkapalfiovaci stanice, pouZivané k odvidéni UF, z obohacovaciho procesu, stlado-
vanim plynného UF a jeho pfevidénim do pevné nebo kapalné formy;

(d) Stanice ,produktu” a ,zbytkd“ pouZivané k pfevodu UFg do kontejneri.

5.7.12.Systémy pro separaci UF¢ a nosného plynu (MLIS)
Speciilné konstruované nebo upravené technologické systémy pro separaci UF4 od nosného plynu. Nos-
nym plynem miiZe byt dusik, argon nebo jiny plyn.
VYSVETLUJICI POZNAMKA

Tyto systémy mohou obsahovat takov4 zafizenf jako:

(a) Kryogenni vyméniky tepla a kryoseparitory dosahujici teplot —120 °C nebo niZsich, nebo

(b) Kryogenni vymrazovaci jednotky dosahujici teplot -120 °C nebo niZ3ich, nebo
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(¢) UF, cold traps capable of temperatures of -20 °C or less.
5.7.13. Laser systems (AVLIS, MLIS and CRISLA)

Lasers or laser systems especially designed or prepared for the separation of uranium
1sotopes.

EXPLANATORY NOTE

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

5.8. Especially designed or prepared systems, equipment and components for use in
plasma separation enrichment plants

INTRODUCTORY NOTE

In the plasma separation process, a plasma of uranium ions passes through an
electric field tuned to the U-235 ion resonance frequency so that they preferentially
absorb energy and increase the diameter of their corkscrew-like orbits. Ions with a
large-diameter path are trapped to produce a product enriched in U-235. The plasma,
which is made by ionizing uranium vapor, is contained in a vacuum chamber with
a high-strength magnetic field produced by a superconducting magnet. The main
technological systems of the process include the uranium plasma generation system,
the separator module with superconducting magnet and metal removal systems for
the collection of 'product’ and 'tails’.

5.8.1. Microwave power sources and antennae
Especially designed or prepared microwave power sources and antennae for

producing or accelerating ions and having the following characteristics: greater than
30 GHz frequency and greater than 50 kW mean power output for ion production.

5.8.2. Ion excitation coils

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

5.8.3. Uranium plasma generation systems

Especially designed or prepared systems for the generation of uranium plasma,
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.
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(c) Vymrazovaci nidoby pro UF destilujici pfi teplotich —20 °C nebo niZich.

5.7.13.Laserové systémy (AVLIS, MLIS a CRISLA)

5.8.

5.8.1.

5.8.2.

5.8.3.

Lasery nebo laserové systémy specidlné konstruované nebo upravené pro separaci izotopli uranu.

VYSVETLUJICI POZNAMKA

Laserovy systém pouZivany v procesu AVLIS obvykle sestivd ze dvou laserti: laseru na bizi par médi
a barvivového laseru. Laserovy systém pro MLIS sestivi obvykle z laseru na bazi CO; nebo excimérového
laseru a optické vicepriichodové kyvety s rotujicimi zrcadly na obou koncich. Lasery nebo laserové
systémy pro oba procesy vyZaduji dlouhodobg stabilizované kmito&tové spektrum.

Specidlné konstruované nebo upravené systémy a komponenty pro pouZiti v obohacovacich zdvodech
zaloZenych na plazmové separaci

UVODNI POZNAMKA

V procesu plazmové separace prochdzi plazma uranovych ionti elektrickym polem nastavenym na
rezonanénf kmitoéet iontt 2°U, které ,lsroto preferenéné absorbuji energii a zvétSuji primér svych spiri-
lovych orbit. Ionty s trajektorii vétstho priméru jsou zachycoviny a tvoif produkt obohaceny *°U.
Plazma, kterou tvof{ ionizované pary uranu, se nachdzi ve vakuové komofe se silnym magnetickym polem
vytvofenym supervodivym magnetem. Hlavni technologické systémy tohoto procesu zahrnuji systém
generace uranové plazmy, separaéni modul se supervodivym magnetem a systémy odvidéni a shromaZzdo-
véni kovu ve formé& ,produktu® a ,zbytkd*.

Mikrovlnné silové zdroje a antény

Speciilné konstruované nebo upravené mikrovlnné silové zdroje a antény pro generaci nebo urychlovini
ionttl, které majf nisledujici charakteristiky: kmito&et pfevysujici 30 GHz a primérny vykon pro tvorbu
iontl v&t{ neZ 50 kW.

Iontové excitaéni civky
Speciilné konstruované nebo upravené vysokofrekvenéni civky slouZici pro excitaci iontidl p¥i kmito&tech

pfevysujicich 100 kHz vhodné pro primérny vykon vyss nez 40 kW.

Systémy tvorby uranové plazmy

Specidlné konstruované nebo upravené systémy pro tvorbu uranové plazmy, které mohou obsahovat
vysokovykonni elektronovd déla (strip nebo scan) s uZiteénym vykonem na teréiku v&tSim neZ
2,5 kW/cm.
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5.9.

Liquid uranium metal handling systems

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

EXPLANATORY NOTE

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

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 housings

Cylindrical vessels especially designed or prepared for use in plasma separation
enrichment plants for containing the uranium plasma source, radio-frequency drive
coil and the 'product' and 'tails' coliectors.

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

INTRODUCTORY NOTE

In the electromagnetic process, uranium metal ions produced by ionization of a salt
feed material (typically UCl,) are accelerated and passed through a magnetic field
that has the effect of causing the ions of different isotopes to follow different paths.
The major components of an electromagnetic isotope separator include: a magnetic
field for ion-beam diversion/separation of the 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.
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5.8.4. Systémy pro manipulaci s kapalnym kovovym uranem

5.8.5.

5.8.6.

5.9.

Speciilné konstruované nebo upravené systémy pouZivané pfi manipulaci s roztavenym kovovym uranem
nebo jeho slitinami, sestdvajici z kelimkii a zafizen{ na chlazeni kelimkd.

VYSVETLUJICI POZNAMKA

s w2z

Kelimky a jiné &isti tohoto szstému, které pfichdzi do kontaktu s roztavenym uranem nebo jeho slitinami,
jsou vyrobeny ze vhodnych Ziruvzdornych a korozivzdornych materidli. Vhodnymi materidly jsou
tantal, grafit povlakovany oxidem ytritym, grafit povlakovany jinymi oxidy vzicnych zemin nebo jejich
smésmi.

MontéZni celky sbéra¢u (kolektort) ,,produktu® a ,zbytku“ kovového uranu

Speciilné konstruované nebo upravené montdZni celky sbéra&l (kolektoril) pro kovovy uran v pevné
formé&. Tyto montdZni celky jsou vyrobeny ze Ziruvzdornych materidlt odolnych vii&i korozi pirami
kovového uranu, jako je grafit pokryty oxidy ytria nebo tantal, popfipadé jsou jimi chrinény.

Pouzdra separaénich modula

Speciilné konstruované nebo upravené vilcové nddoby pro umisténi zdroje par uranu, vysokofrekvenéni
civky a sbéra&i (kolektort) ,produktu® a ,zbytkd“.

VYSVETLUJICI POZNAMKA

Tato pouzdra maji celou fadu otvord pro umisténi priichodek pro pfivod elektfiny, pfipojeni difizni
vyvévy a &idel systémii diagnostiky a monitorovéni. Jsou opatfena prostfedky pro jejich otevirdni a uza-
virdni, aby se umoZnila vyména vnitfnich komponent, a jsou vyrobena ze vﬁodn}’rch nemagnetickych
materidld, napf. austenitické korozivzdorné oceli.

Speciidlné konstruované nebo upravené slz'stémy, zafizeni a komponenty obohacovacich zivodi za-
loZenych na technologii elektromagnetického obohacovini

UVODNI POZNAMKA

V elektromagnetickém procesu jsou ionty kovového uranu, ziskané ionizaci vstupni suroviny — soli
(typicky UCly) jsou urychloviny a prochizeji magnetickym polem, které piisobi taE, Ze ionty riznych
izotopt sleduji rizné trajektorie. Hlavn{ komponenty elektromagnetického separitoru izotopi zahrnuji:
magnetické pole pro vychylen{ svazku iontii/separaci izotopti, iontovy zdroj se svym urychlovacim sy-
stémem a systém pro shromaZdovini oddélenych izotopli. Pomocné systémy tohoto procesu zahrnuji
systém elektrického napijeni magnetu, vysokonapétovy systém iontového zdroje, vakuovy systém a exten-
zivni chemické systémy pro regeneraci produktu a &idténi/recyklovani komponent.
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5.9.2.

5.9.3.

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) Ion coliectors

Collector plates consisting of two or more slits and pockets especially designed
or prepared for collection of enriched and depleted uranium ion beams and
constructed of suitable materials such as graphite or stainless steel.

(¢) Vacuum housings

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

EXPLANATORY NOTE

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

(d) Magnet pole pieces

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

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
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5.9.1.

5.9.2.

5.9.3.

Elektromagnetické separitory izotopu

Elektromagnetické separitory izotopl specidlné konstruované nebo upravené pro separaci izotopd uranu
a zaf{zeni a komponenty uréené k tomuto delu, v&etné:

(a) Iontovych zdroji

Jednoduché nebo vicendsobné zdroje iontd uranu sestdvajici ze zdroje dpar, ionizdtoru a urychlovade
svazku, vyrobené z takovych vhodnych materidld jako grafit, korozivzdorni ocel nebo méd, schopné
poskytnout celkovy proud svazku 50 mA nebo v&t3i.

(b) Sbé&ra&t (kolektort) iontd

Desky sbéra&ii (kolektortt) sestvajici ze dvou nebo vice §térbin a sbérnych komirek specidlné kon-
struované nebo upravené pro shromaZdovini iontovych svazkd obohaceného a ochuzeného uranu
a vyrobené z takovych vhodnych materiilt jako grafit nebo korozivzdorni ocel.

(c) Vakuovych pouzder

Speciélné konstruovand nebo upraveni pouzdra pro elektromagnetické separitory vyrobené z tako-
vych vhodnych nemagnetickych materidldi jako austenitickd korozivzdorni ocel a projektovand pro
provoz pfi tlaku 0,1 Pa nebo niZ§im.

VYSVETLUJICI POZNAMKA

Pouzdra jsou specidlné konstruovani pro umisténi iontovych zdrojti, sbérnych desek a vystelek chlaze-

nych vodou a maji zafizen{ pro pfipojeni difizni vyvévy a pro otevirin{ a uzavirini téchto zafizeni, aby se
umoZnilo vyjmuti a opétovni instalace vnitfnich zomponent.

(d) Pélovych nistavcli magnetu
Speciélné konstruované nebo upravené pélové néstavce magnetu o priméru vét§im neZ 2 m pouZivané

pro udrZeni konstantniho magnetického pole uvnitf elektromagnetického separitoru izotopl a pro
pfenos magnetického pole mezi dvéma sousedicimi separitory.

Vysokonapéfové zdroje

Speciilné konstruované nebo upravené vysokonapéfové zdroje pro iontové zdroje vyznalujici se viemi
nésledujicimi charakteristikami: schopné nep¥etrZitého provozu, s vystupnim napétim 20 000 V nebo vice,

v vz

s vystupnim proudem 1 A nebo v&t§im a regulaci napéti lep3i neZ 0,01 % v prib&hu 8 hodin.

Elektrické zdroje pro napjjeni elektromagnett

Specidlné konstruované nebo upravené vysoce vykonné stejnosmérné zdroje vyznadujici se viemi ni-
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current output of 500 A or greater at a voltage of 100 V or greater and with a
current or voltage regulation better than 0.01% over a period of 8 hours.

6. Plants for the production 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 1s 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 liquid ammonia in the presence of a catalyst. The synthesis gas
is fed into exchange towers and to an ammonia converter. Inside the towers the gas
flows from the bottom to the top while the liquid ammonia flows from the top to the
bottom. The deuterium is stripped from the hydrogen in the synthesis gas and
concentrated in the ammonia. The ammonia then flows into an ammonia cracker at
the bottom of the tower while the gas flows into an ammonia converter at the top.
Further enrichment takes place in subsequent stages and reactor grade heavy water
is produced through final distillation. The synthesis gas feed can be provided by an
ammonia plant that, in turn, can be constructed in association with a heavy water
ammonia-hydrogen exchange plant. The ammonia-hydrogen exchange process can
also use ordinary water as a feed source of deuterium.

Many of the key equipment items for heavy water production plants using GS or the
ammonia-hydrogen exchange processes are common to several segments of the
chemical and petroleum industries. This is particularly so for small plants using the
GS process. However, few of the items are available "off-the-shelf". The GS and
ammonia-hydrogen processes require the handling of large quantities of flammable,
corrosive and toxic fluids at elevated pressures. Accordingly, in establishing the
design and operating standards for plants and equipment using these processes,
careful attention to the materials selection and specifications is required to ensure
long service life with high safety and reliability factors. The choice of scale is
primarily a function of economics and need. Thus, most of the equipment items
would be prepared according to the requirements of the customer.
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sledujicimi charakteristikami: schopné nepfetrZité dodivat vystupni proud 500 A nebo vE&tSi pfi napéti
100 V nebo vice, s proudovou nebo napétovou regulaci lepsi neZ 0,01 % v priib&hu 8 hodin.

Zivody na vyrobu nebo tdpravu koncentrace tézké vody, deuteria a jeho slou€enin a zafizeni specidlné
konstruovani nebo upravend k tomuto déelu

UVODNI POZNAMKA

TéZk4 voda miZe byt vyrdbéna riznymi postupy. Nicméné dva postupy prokizaly svou komeréni Zivota-
schopnost. Prvni je zaloZen na vyménné reakei voda — sirovodik (GS proces) a druhy na vyménné reakei
amoniak - vodik.

GS proces je zaloZen na vyméné vodiku a deuteria mezi vodou a sirovodikem v ¥ad& kolon, které jsou
provozoviny tak, Ze jejich horni sekce je studend a spodni sekce je horkd. Voda protékd kolonami shora
doldi, zatimco plynny sirovodik proudi ode dna kolon k jejich horni &4sti. K lepsimu promichdni plynu
a vody slouZ{ fada perforovan}’rcﬁ pater. Deuterium pfechizi do vody pfi nizkych teplotich a do sirovo-
diku p¥i vysokych. Plyn nebo voda obohacené deuteriem jsou odvidény z prvniho stupné kolon na
kontaktu horké a studené sekce a tento proces se opakuje 1 v kolonich nisledujicich stupiiti. Produkt
z posledniho stupné, voda obohacend deuteriem do koncentrace 30 % deuteria, je dopravovin do desti-

laéni jednotky, kde je vyribéna t&Zkéd voda reaktorové kvality, tj. 99,75% oxid deuteria.

Pomoci procesu vymény mezi amoniakem a vodikem lze extrahovat deuterium ze syntézniho plynu p¥i
jeho kontaktu s kapalnym amoniakem za p¥itomnosti katalyzitoru. Syntézni plyn je pfividén do vy-
ménnych kolon a do konvertoru amoniaku. V kolonich plyn proudi ode dna k horni &isti, zatimco
kapalny amoniak sték4 shora dold. Deuterium pfechdzi z vodiku obsaZeného v syntéznim plynu do
amoniaku, kde se koncentruje. Amoniak se potom pfivadi do krakovactho zafizeni na dno kolony, za-
timco plyn proudi do horni &4sti konvertoru amoniaku. Dals{ obohacovén{ probihi v nisledujicich stup-
nich a t&Zk4 voda vhodni pro pouZiti v reaktoru se vyrabi v kone&né fizi destilaci. Vychozi{ syntézni plyn
miZe byt poskytovin zivodem na vyrobu amoniaku, ktery miiZe byt postaven jako souldst zdvodu na
vyrobu t€zké vody vyuZivajici vyimény amoniak — vodik. Zdrojem pro ziskivini deuteria pfi vyménném
procesu amoniak — vodik mﬁievzl}z rovnéZ oby&ejni voda.

Mnoh4 kli€ovi zafizeni pro zivody na vyrobu t&Zké vody, vyuZivajicich GS procesu nebo procesu vy-
mény mezi amoniakem a vodikem, jsou stejnd jako v nékterych provozech chemického priimyslu a pri-
mysﬁl zpracovani ropy. To plati pfedev§im pro malé zévody, vyuZivajici GS proces. Nicméné jen milo
poloZek byvi ,b&Zné ke koupi“. GS proces i vyménny proces amoniak — vodik vyZaduji manipulaci
s velkym mnoZstvim hoflavych, korozivnich a toxickych kapalin pfi zvySenych tlacich. V souwvislosti
s tim je vyZadovin velmi peélivy vybér a specifikace materidld p¥i stanoveni projek&nich a provoznich
norem pro zivody a zafizeni, vyuZivajici vySe uvedené procesy, s cilem zajifténi jejich cﬁouhodobe’
Zivotnosti, vysoké bezpe&nosti a spolehlivosti. Volba velikosti zdvodu zdvisi pfedev§im na ekonomické
strince a potfebich. VEtiina poloZek by tedy byla upravovina podle poZadavkii zikaznika.
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6.1.

6.2.

6.3.

6.4.

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

Blowers and Compressors

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

Ammonia-Hydrogen Exchange Towers

Ammonia-hydrogen exchange towers greater than or equal to 35 m (114.3 ft) in
height with diameters of 1.5 m (4.9 ft) to 2.5 m (8.2 ft) capable of operating at
pressures greater than 15 MPa (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.
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6.1.

6.2

6.3.

6.4.

Zivérem je tfeba poznamenat, Ze v obou vyménnych procesech (GS proces a proces zaloZeny na viménné
reakci amoniak — vodik) mohou byt &isti zafizeni, které nejsou jednotlivé specidlné konstruoviny nebo
upraveny pro vyrobu t&Zké vody, smontoviny do systémil, které jsou specidlné konstruoviny nebo
upraveny pro tuto vyrobu. Pfiklady takovych systémii je vyroba katafyzétoru pouZivaném ve vyménném
procesu amoniak — vodik a destilace vody, pouZivani ke kone&nému koncentrovini té€zké vody do drovné

reaktorové kvality.

Zafizeni, kterd jsou specidlng konstruovani nebo upraveni pro vyrobu t&€zké vody, vyuZivajici bud vy-
ménny proces voda — sirovodik nebo amoniak — vodik, zahrnuji nisledujici:

Kolony pro vyménu voda - sirovodik

Vyménné kolony vyrobené z m&kké nelegované oceli (napt. ASTM A516) o priméru 6 — 9 m (20 - 30 ft),
schopné pracovat pfi tlacich 2 MPa (300 psi) a vice a s pfipustnou toleranci 6 mm a vice na moZny korozni
ibytek, speciln& ionstruované nebo upravené pro vyrobu téZké vody zaloZené na procesu vymény mezi
vodou a sirovodikem.

Dmychadla a kompresory

Jednostupfiova nizkotlaki odstfedivd dmychadla nebo kompresory (tj. 0,2 MPa nebo 30 psi) specidlné
konstruované nebo upravené pro cirkulaci sirovodikového plynu (tj. plynu obsahujictho vice neZ 70 %
H,S) pfi vyrobé t&€zké vody zaloZené na vyménném procesu voda — sirovodik. Tato dmychadla nebo
kompresory maji minimiln{ vykon 56 m*/s (120 000 SCFM), pracuji pfi tlacich 1,8 MPa (260 psi) a vice
a jsou opatfené t&snénim vhodnym pro prici v prostfedi vlIhkého H,S.

Kolony pro vyménu amoniak - vodik

Vyménné kolony o minimélni vy3ce 35 m (114,3 ft) a priméru 1,5 m — 2,5 m (4,9 — 8,2 ft) schopné pracovat
pfi tlacich vys3ich neZ 15 MPa (2225 psi) specidlné konstruované nebo upravené pro vyrobu t€zké vody
zaloZené na vyménném procesu amoniak — vodik. Tyto kolony maj{ v axidlnim sméru alespoii jeden
piirubovy otvor o stejném priméru jako vnitfni vilcovi &ist, pfes ktery miZe byt vkliddno nebo vy-
jiméno vnitini zaf{zeni kolony.

Vnitfni zafizeni kolon a patrovi ferpadla

Vnitfni zafizen{ a patrovi &erpadla kolon specidln& konstruovani nebo upravend pro kolony na vyrobu
tézké vody zaloZené na vyménném procesu amoniak — vodik. Vnitfni zafizen{ kolon tvofi specidlné
konstruovand patra reaktori, kterd zajistujf co nejlepsi kontakt mezi plynem a kapalinou. Patrovi Eerpadla
jsou speciilné konstruovand ponornd &erpadla uréeni pro cirkulaci iapalne’ho amoniaku uvnit¥ kontakt-
niho patra a pro dopravu amoniaku do pater kolon.
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6.5.

6.6.

6.7.

7.1.

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 uraninm and equipment especially designed or
prepared therefor

INTRODUCTORY NOTE

Uranium conversion plants and systems may perform one or more transformations
from one uranium chemical species to another, including: conversion of uranium ore
concentrates to UQ,, conversion of UQ; to UO,, conversion of uranium oxides to
UF, or UF,, conversion of UF, to UF,, conversion of UF, to UF,, conversion of UF,
to uranium metal, and conversion of uranium fluorides to UO,. Many of the key
equipment items for uranium conversion plants are common to several segments of
the chemical process industry. For example, the types of equipment employed in
these processes may include: furnaces, rotary kilns, fluidized bed reactors, flame
tower reactors, liquid centrifuges, distillation columns and liquid-liquid extraction
columns. However, few of the items are available "off-the-shelf"; most would be
prepared according to the requirements and specifications of the customer. In some
instances, special design and construction considerations are required to address the
corrosive properties of some of the chemicals handled (HF, F,, CIF,, and uranium
fluorides). 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
cencentrates to UO,

EXPLANATORY NOTE
Conversion of uranium ore concentrates to UO, can be performed by first dissolving

the ore in nitric acid and extracting purified uranyl nitrate using a solvent such as
tributyl phosphate. Next, the uranyl nitrate is converted to UO, either by
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6.5.

6.6.

6.7.

Krakovaci zafizeni amoniaku

Krakovaci zafizeni s minimélnim pracovnim tlakem 3 MPa (450 psi) specidlné konstruovani nebo upra-
vend pro vyrobu téZké vody zaloZené na vyménném procesu amoniak — vodik.

Infradervené absorbéni analyzitory

Infradervené absorb&ni analyzdtory schopné providét ,on-line“ analyzu poméru vodik/deuterium pf#i
koncentracich deuteria 90 % a vy3e.

Zafizeni na katalytické spalovini

Zafizeni pro katalytické spalovéni, tj. pfevod plynného obohaceného deuteria na téZkou vodu, specidlné
konstruovand nebo upraveni pro vyrobu t&€Zké vody zaloZené na vyménném procesu amoniak — vodik.

7. Zivody na konverzi uranu a za¥izeni specidlné konstruovani nebo upravend k tomuto téelu

7.1.

UVODNI POZNAMKA

Zivody a systémy na konverzi uranu mohou providét jednu nebo vice transformaci uranu z jedné jeho
chemické formy do jiné. Patf{ k nim: konverze uranovych rudnych koncentriti na UO;, konverze UO;
na UQ,, konverze oxid uranu na UF, nebo UF, konverze UF, na UF,, konverze UF¢ na UF,, konverze
UF, na kovovy uran a konverze fluoridi uranu na UO,. Mnohé kli¢ové polozky zafizeni zivodi na
konverzi uranu jsou shodné se zafizenim pro jiné oblasti chemického priimyslu. Typy zafizeni pouZi-
vanych v téchto procesech mohou napfiklad zahrnovat: pece, rotaéni susirny, fluidni reaktory, spalovaci
véZové reaktory, kapalinové odstfedivky, destilaéni kolony a kolony pro extrakei kapalina — kapalina.
Nicméné jen milo z t&chto poloZek je ,b&Zné dostupnych®, vétsina by byla upravovand podle poZadavki
a specifikaci zdkaznika. V né€kterych p¥ipadech je nutno brit v ivahu speciilni projektové a konstrukéni
pozadavky, spojené s koroznimi vlastnostmi pouZivanych chemickych litek (HE F,, CIF; a fluoridy
uranu). Zivérem je nutné uvést, Ze ve viech procesech konverze uranu jsou pouZivina specidlné kon-
struovani nebo upraveni zafizeni, kterdi mohou byt zkompletovina z jednotlivych dilti a &4sti, které
jednotlivé nejsou specidlné konstruoviny nebo upraveny pro konverzi uranu.

Specidlné konstruované nebo upravené systémy pro konverzi uranovych rudnych koncentritd
na UO3

VYSVETLUJICI POZNAMKA

Konverze uranovych rudnych koncentriti na UO; miiZze byt providéna rozpusténim rudy v kyseling
dusiéné a extrahovinim &istého uranylnitritu s pouZitim takového rozpoustédla, jako je tributylfosfit.
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7.3.

7.4.

7.5.

7.6.

7.7.

concentration and denitration or by neutralization with gaseous ammonia to produce
ammonium diuranate with subsequent filtering, drying, and calcining.

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

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

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

EXPLANATORY NOTE

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

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

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

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

Conversion of UF, to UF, is performed by exothermic reaction with fluorine in a
tower reactor. UF, is condensed from the hot effluent gases by passing the effluent

stream through a cold trap cooled to -10 °C. The process requires a source of
fluorine gas.

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

EXPLANATORY NOTE

Conversion of UF, to U metal is performed by reduction with magnesium (large
batches) or calcium (small batches). The reaction is carried out at temperatures
above the melting point of uranium (1130 °C).

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

EXPLANATORY NOTE

Conversion of UF, to UQO, can be performed by one of three processes. In the first,
UF, 1s reduced and hydrolyzed to UO, using hydrogen and steam. In the second, UF,
is hydrolyzed by solution in water, ammonia is added to precipitate ammonium
diuranate, and the diuranate is reduced to UO, with hydrogen at 820 °C. In the third
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7.2

7.3.

7.4.

7.5.

7.6.

7.7.

Uranyl nitrit je dile konvertovin na UO; bud pomoci koncentrace a denitrifikace nebo neutralizace
plynnym amoniakem do vzniku diuranitu amonného s nislednym filtrovinim, suSenim a Z{thinim.
Specidlné konstruované nebo upravené systémy pro konverzi UO; na UF

VYSVETLUJICI POZNAMKA

Konverze UO; na UFg miZe byt providéna pfimou fluoridaci. Tento proces vyZaduje zdroj plynného
fluéru nebo trifluoridu chloru.

Specidlné konstruované nebo upravené systémy pro konverzi UO; na UO,

VYSVETLUJICI POZNAMKA

Konverze UO; na UO, miZe byt providéna redukci UO; krakovanym plynnym amoniakem nebo
vodikem.

Specidlné konstruované nebo upravené systémy pro konverzi UO; na UF,

VYSVETLUJICI POZNAMKA

Konverze UO, na UF; miZe byt providéna na ziklad& reakce UO, s plynnym fluorovodikem (HF) pfi
300 - 500 °C.

Specidlné konstruované nebo upravené systémy pro konverzi UF, na UF,
VYSVETLUJICI POZNAMKA

Konverze UF, na UF¢ je providéna exotermickou reakei s fluérem ve v€Zovych reaktorech. UFq je
kondenzovin z horkych vytokovych plyni p#i priichodu pfes studenou jimku ochlazenou na -10 °C.
Tento proces vyZaduje zdroj plynného fluéru.

Speciidlné konstruované nebo upravené systémy pro konverzi UF, na kovovy uran

VYSVETLUJICI POZNAMKA

p

Konverze UF,; na kovovy uran je providdéna redukci ho¥éikem (velké divky) nebo vipnikem (malé
dévky). Tato reakce probzé pfi teplotich nad bodem taveni uranu (1130 °C).

Specidlné konstruované nebo upravené systémy pro konverzi UF, na UO,
VYSVETLUJICI POZNAMKA

Konverze UFg na UO, miiZe byt providéna jednim ze t#{ procesii. V prvnim je UF¢ redukovin a hydro-
lyzovin na UO, s pouZitim vodiku a piry. Ve druhém je UF¢ hydrolyzovin rozpusténim ve vodg, pfi-
dinim amoniaku je vysriZen diuranit amonny, ktery je nisledné redukovin na UO, vodikem pf#i
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7.8.

process, gaseous UF,, CO,, and NH, are combined in water, precipitating ammonium
uranyl carbonate. The ammonium uranyl carbonate is combined with steam and
hydrogen at 500-600 °C to yield UO.,.

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

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

Conversion of UF, to UF, is performed by reduction with hydrogen.
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820 °C. Ve tfetim procesu reaguji plynné UF,, CO, a NHj ve vodé s vysrdZenim uhlifitanu amonium-
uranyltrikarbondtu. Pfi reakci amonumuranyltrikarbondtu s pirou a vodikem pf#i 500 — 600 °C vznikd
UO,.

Konverze UF4 na UQO, je &asto providéna jako prvni stupefi v zdvodech na vyrobu paliva.

Specidlné konstruované nebo upravené systémy pro konverzi UF, na UF,

VYSVETLUJICI POZNAMKA

Konverze UF4 na UF, je providéna redukei vodikem.
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