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Establishing nuclear fuel production
for VVER-1000 reactors:

Legal regulation:

Thepresidential decreet h 'y 0 KS oD2kyaiRels(i A 2
energy security andbasicprinciples of state policyensuring
it"datedH T PMHPHA AP S MYCOKHANP

Thepresidential decreed h y déciéign of the Council of
National Security andefenceof Junema U 2 H 21 M N
national interests in the supply of nuclear fuel for

Ukrainian nuclear poweplants and creatiorof nuclear

fuel production in Ukraine" datedv p ®n c ®H n-bn S
t/2010;

The Cabinebf Ministers of Ukraine ngsqutiorfrom ) A
23.09.200smnnn ol 2y Qipiedalioliid Stat& S
Target Economi@rogram "NucleafFuel ofUkraine".



Establishing nuclear fuel production for
VVER-1000 reactors:

The Interdepartmental Commissionrecognized joint stock company
a ¢ + &g the winner of competition aimed to choose a partner and
technologyfor establishinguel assemblyproductionin Ukraine

The Cabinetof a A y A &déctéldated September22, 2010S 1922r
stipulates the decision to establish nuclear fuel production plant in
Ukraineto producefuel for VVERLOOOb t t u€mgthe technologyoffered
by JSCTVEL"

OnOctober27th, 2010, Stateconcern"Nuclearfuel" and JSCTVEL'have
signedthe cooperationagreementfor the productionof nuclearfuel.

On December2nd, 2011, a joint UkrainiarRussianenterprise "Nuclear
fuel production plant" was established 50%t1 share is held by the
Ukrainian State concern"Nuclear fuel" and 5091 shareis held by the
RussiandS@ ¢ £.9[ &



Establishing nuclear fuel production for
VVER-1000 reactors:

Bythe end of 2011the feasibilitystudyfor buildingnuclearfuel productionplant
iIn Ukrainehasbeencompleted

Thefeasibility study report hasundergonea comprehensiveexaminationof the
state authoritiesin accordancevith Ukrainianlegislation

A positiveexpertjudgementhasbheenreceived

The review of project data confirmed that project documents had been
developed in compliance with the requirements of nuclear and radiation,
environmental safety, reliability and durability of buildingsand facilities, their
operationalsafetyandwith engineeringsupportfor sanitaryand epidemiological
publicsafety

Organizationaland technical measuresadopted in the feasibility study report,
provide the required level of radiation and nuclear safety of the nuclear fuel
production plant, they alsoprovide radiation protection of the environmentand
people in the course of both normal operation and emergencysituations in
accordancewith the requirementsof Ukrainianlegislation




Establishing nuclear fuel production for

VVER-1000 reactors:
The placement of the NFPP

The site for the production of the nuclear fuel is situated 2.5
kilometers to the south-west from Smolino village In
Maloviskovskiydistrict of Kirovogradregion.

The area has a well developed transportation network. Raw
materials, reagentsand construction materials as well as the
goodswill be delivered to the site by railroad and vehicular
transport.

Sanitaryprotective zone is limited by the perimeter of the
plant and occupies4.4 hectaresarea The surveillancezoneis
limited to aradiusof 2500m.



Establishing nuclear fuel production for
VVER-1000 reactors:

Smolinomine
site

Nuclear fuel
production
plant
(NFPP) site




Establishing nuclear fuel production for
VVER-1000 reactors:

Engineering and economical performance

: Units of
Figures Total
measurement
The area for nuclear fuel power plai  hectares 6,8477
(NFPPgonstruction site
Productive capacity pCs 800
(Fuel assemblies/yegr
Number of employees persons 377
Period of construction
_stage2012-2015 months 36
. stage2016-2020 months 36

Period of operation years 50



Establishing nuclear fuel production for
VVER-1000 reactors:

Engineering and economical performance

Figures Measurementunits Total
Estimatedconstruction cost USD millions 295
Including
Construction and assembly operation  USD millions 69
Equipment and machinery USD millions 145
Startingup adjustment operations USD millions 3
Other expenses USD millions /8
In addition
Purchase of technology USD millions 140
Participation in the development of th  USD millions 28

local infrastructure in the region wher
NFPHs located

Total cost USD millions 463



Establishing nuclear fuel production for
VVER-1000 reactors:

In April 2012 State concern"Nuclear Fuel”, JISC'TVEL"and
PJS@ b dzO FusIProductiont f | gameto agreementon
the constructionschedule

Thefirst stage2012- 2015years
Thesecondstage2016- 2020years
(in correspondencevith the RussiarLJ; NI gottesiofter)

Financial and economic model for financial provision of
nuclearfuel productionhasbeendeveloped

The key parametersof the draft contract on nuclear fuel
supply starting from 2016 between the PJSGx b Ctance
NAECEnergoatoi havebeenpre-agreed



Establishing nuclear fuel production for
VVER-1000 reactors:

Thetechnology of nuclear fuel production includes:

LINE RdzOGA2Y 2F dzNJ YA dzY RA2E:;
LIN2E RdzOUA2Y 2F TFdzSt LISt SOa
LINEZ R dzO lelereyits; 2 ¥ T dzS €

LINE RdzOUA2Y 2F FdzSt FaasSyof .
w LINB RdzOU A 2y arHstdinfeddBt@epommmyents. £ f

Thegeneral production structurecomprisesprocessing radioactive
waste:

w LINPOS&aaAy3a 2F fAljdzAR NJ RA 2|
w LINP2OSaaAy3a 2F a2t AR NIYRAZ2I
Auxiliaryfacilities:

w Il a adzlx & FFOAftAGeT

w K& Rp@& oy unit.

€ £ 8¢



Establishing nuclear fuel production for
VVER-1000 reactors:

1ststage:
Production of fuel assemblies (FAS);
Production of fuel elements;

Production of zirconium alloy accessories and stainles
steelcomponents;

Production waste processing, including liquid and soli
radioactive waste,

Establishing physicaécurity system;
Buildingupl KS LI | v (i QaauxiligiyFshiicesi
and manufacturing facilities;




Establishing nuclear fuel production for
VVER-1000 reactors:

2nd stage

Productionof uranium dioxide powder
Productionof fuel pellets

CdzNII KSNJ RSOUSt 2LIYSyiu 27
auxiliary services and manufacturing facilities;



General layout of the plant
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Establishing nuclear fuel production for

VVER-1000 reactors:
NFPP productive capacity

Fuel Assemblies for VVEROOreactors

up to 800pcs./ up to
400tonnesU

Fuel Elements for VVEROOOreactors

up to 250 000pcs./ up
to 400tonnesuU

Fuel pellets

up to 400tonnesuU

Uranium dioxide powder

up to 400tonnesuy




Establishing nuclear fuel production for
VVER-1000 reactors:
Fuel Assembly (NFPP production)




Establishy r fuel,production for
000 reactors:

External

Supply Nuclear fuel production plant

Uranium enrichment

Enriched uranium
Hexafluoride UF6

Zirconium rolls e

Productive capacity :
400 tonnes Uranium per year




