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1 | ARED 610
Takuya Hattori
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President, Japan Atomic Industrial Forum, Inc. (JAIF)
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Osamu Kitagawa
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General Manager, Mechanical Treatment Section,
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Technology Development Center, Japan Atomic Energy
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Harukuni Tanaka

BARER (Bk) BHBHITRE
Senior Managing Executive Officer, Japan Nuclear Fuel
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Junichi Hikosaka

FAL (BR) RFARED BIEPR
Deputy General Manager, Nuclear Fuel Department,
Marubeni Corporation
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Nikolay Borisov
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Advisor, Japan Atomic Industrial Forum, Inc. (JAIF)
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Mining and Chemical Combine (MCC) (#i%{t%*1>EF}—pM MCC)
53 Lenin St., Zheleznogorsk, Krasnoyarsk Region, 662972, Russia

TEL: +7-3912-66-23-37,/+7-3919-75-20-13
http://www.sibghk.ru/ (O>7:EDd)

Siberian Federal University (SAU7EFHXEF)
79 Svobodny pr., Krasnoyarsk, 660041, Russia
http://www.sfu-kras.ru/en

Gostiny Dvor (ATOMEXPO-2014 £13)
4 |linka Street, Moscow, 109012, Russia
http://www.mosgd.ru/en/
http://2014.atomexpo.ru/en

NRC Kurchatov Institute (EZ2)IFv NJWHFEFR)

1 Akademika Kurchatova pl., Moscow, 123182, Russia
TEL: 8-499-196-70-38
http://www.nrcki.ru/e/engl.html

Obninsk Nuclear Power Plant (A7 =YAJRFHFEM)
Bondarenko Square 1, Obninsk, Kaluga Region, 249033, Russia
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4. OY7OIRNF— - RFHFREHE

BHHBE/NSOX (2011 )
> #HFEBENE 10,548 {8 kWh, S5RFH(E 16.4% (1,729 {2 kWh)
> #EBIHESE 7,288 8 kWh

#FEEHN=E (Total Production) 10,547.67
1. #A (Import) 15.58
2. & (Export) -241.11
EAHEENZE (Domestic Supply) 10,322.12
EREEEEZ (Final Consumption) 7,288.24
{88 Energy Statistics 2013, IEA B/ : {2 kWh

R 4 (IORFHEEBETHZ0> 7DERFHEEQ. [BVERROESHANSFELUL, FHFIHL
UTOREFARBRIEHTEFIN. 1954 F(CERITNSETE 100km OAIE(CHBRIFEHATZ>ZIIC
HRYORFHREEF (BERBEREKSEFroRIVEYF RBMK. 6,000kW) h'FepkUizc. O 7ORF
HFEEEF 2007 F 12 BIGRIZSNZEERFHEEOR7 MAMEHLTED, ERNTE 10 MFRORFH
FEFEEL TV, [RFIF 33 ENEEHR T, 55T 2,425 75 kW THd. D35, O 7ENNEK
BIgKIE (VWER) 1Y 17 & (VVER-440 ' 6 &, VVER-1000 »'11 &) RBMK /' 15 & (KEUF
O RBMK-1000 7' 11 &, /NEYFED EGP /' 4 &) | 74D 1 BENMEFRME—0 BN-600 SEPEFIFTHD.
Fz. 2006 FOFWEERR T, T-FORRENOSVOIRFHFEEE>17% 2030 FETIC 25%(Hh
KRIBEFEFHERL. [RFHRFRZIEEBN (OEDHDEBZRU TS, 2014 FIRE, EaxPORFIFE 10
EHD, 31 ENGTETR. 18 EMREPRTHD. EotEERILE. O PFIRFHREEICIOTER 210 b
>0 CO2 HRHEZMA SR BTETHIBKICLNEBLWRIZ DOICERL TWBZETHD, SH(COST(F ENT
DORFHRARLITELL RFHESKAOERDEFOEFE THD. [BYEENSORFRROEmES LU
ERFERROSISERDOM, FE. 1> R AMA NVORESLOELRF DB NDIBEZHEL . [RF I
fROEL (SO (CHDFAA TS,

HREFHREFEFRIRR(LAI6 EH) 20144 8 BIRTE. il : IAEA, WNA
2013 F£DRFH RFHFEFR
E#& REELIIV Eggrp Eegh stiEs EXRh

{8 kWh % 2 | Bkw b= Fkw | B 7 kW = 5 kW
1 | %3 7902 19.4 | 100 | 9936.1 5 601.8 5 606.3 17 2600.0
2 | I50A 4059 | 733 | 58 | 6313.0 1 172.0 1 172.0 1 110.0
3 | Bk 1390 1.7 48 | 4256.9 3 303.6 9 1294.7 3 414.5
4 | o7 1618 | 17.5 | 33 (24253 | 10 | 916.0 | 31 |3278.0| 18 | 1600.0
5 | BE 1325 | 27.6 | 23 | 2065.6 5 687.0 6 873.0 0 0
6 | mE 1048 2.1 20 | 17055 | 29 [3303.5| 59 | 6373.5 | 118 | 12200.0




O>7 OEEREFHEBR—E

201447 ARTE, HE : WNA, ROSASTOM

RFIF 717 BN EEERMIG FAtHFE
(V=PWR)
Balakovo 1-2 PWR VVER-1000 98.8, 102.8 1986/5, 1988/1 | 2015, 2017 (LK)
Balakovo 3-4 PWR VVER-1000 98.8 1989/4, 1993/12 2018, 2023
Beloyarsk 3 FBR BN-600 56.0 1981/11 2025
Bilibino 1-4 LWGR EGP-6 1.1 1974/4~1977/1 2019~21
Kalinin 1-2 PWR VVER-1000 95.0 1985/6, 1987/3 | 2025, 2016 (LK)
Kalinin 3-4 PWR VVER-1000 98.8, 95.0 2005/11, 2012/9 2034, 2042
Kola 1-2 PWR VVER-440 43.2,41.1 1973/12, 1975/2 2018, 2019
Kola 3-4 PWR VVER-440 41.1 1982/12, 2026, 2029
1984/12
Kursk 1-2 LWGR RBMK-1000 102.0, 97.1 1977/10, 1979/8 2021, 2024
Kursk 3-4 LWGR RBMK-1000 97.1,92.5 1984/3, 1986/2 2013, 2015
Leningrad 1-2 LWGR RBMK-1000 92.5,97.1 1974/11, 1976/2 2018, 2020
Leningrad 3-4 LWGR RBMK-1000 97.1,92.5 1980/6, 1981/8 2024, 2025
Novovoronezh 3-4 | PWR VVER-440 38.5 1972/6, 1973/3 2016, 2017
Novovoronezh 5 PWR VVER-1000 95.0 1981/2 2035
Smolensk 1-2 LWGR RBMK-1000 92.5 1983/9, 1985/7 2022, 2015
Smolensk 3 LWGR RBMK-1000 92.5 1990/1 2020
Rostov 1-2 PWR VVER-1000 99.0 2001/3, 2010/10 2030
ait338 2,425.3 5 kW
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5-1 OS7BABTISSELVOHME(CFIVEF— M MCC HIE

H B 20146 A6 H (&) 8:30~18:00

% P ELXJOWRY Rz 6FI2EF—b (MCO)

& © Petr M. Gavrilov (MCC #t£) , Alexander Paviov ([E&I#tE) , Igor Merkulov (@
gl#tR) , Oleg V. Kravchenko (EIEFRERER) , Alexey Zaytsev ([EfLZREEEERE) |,
Dmitry Kandyba (ROSATOM EBEi#8B) , Vyacheslav Dudukin, Ivan Nikolov K5

FEE . RBEER (REHS)  BF (BARER®) 2R GLEE) . bl (RFHHEE) R
Vo (FERHR) Vi- (REHS

O>7TE. 3 MFATBAEMTONS, ORARY (Pu BiE) . QY77 (RT-1) VVER-440-
BN-600 OFELIE, @MCC O (BBFEFMrEnf RT-2 (D 3) PDC BIIEROAEBUIRTIS, TH
B, D55, O 7ICHEVWTIRFFR TEABRROBALIEZ E(HBOTVS0E. OR7 AR TOEESRE VY
IMEZET D RT-1 LFENZBAIE T THD. UNU. RT-1 TEERET £ O 7 THRERONNEKEL K
7 (VVER-1000) . BERREKSGENFroRIVEME (RBMK-1000) OERFREZELIET SN
TER\, ZDfesd. VVER-1000. RBMK-1000 FHDOEAFMREHIBLIEENT | E(RFHFREEFAICR
BSNTLSIENS, ERFERBETEMES. RT-1 (CRDIBE TIHZ2SHIRRI D1 )iz MCC
(TEFZLTLS.

MCC (C(FEeEF Dzt Es. Pu & ) — | MCC EReEH
EEMA. VVER-1000 {ERIERFI BULIE
E G 3 > K (PDC: Pilot
Demonstration Center) . {EFFER
RoEz /R ATEES . AT RS
WAL T RFTREER . FELAILRIR
YU T FE ASER R ENHDDEDIET
ool SEIDFHRE TREZFRIENC
htoEs (A R IARIRT BRSO Tdrolz,
=9 2015 F(OEERMRIBTFELSNTU
1z PDC (&, IRTEFLEMR T BT THD.

MCC #t& Gavrilov RNMSEREECHNT MCC DEEEFICOWCERBAL IRV, NRAICTEEIUER
ERARIETEEEE N ERER UL, %, ERFRRATE RS R UBIERIET 5> MOOWTERBAL TIAL

o B EFHEOEBRSNS. HERICFRU T WX, NI EFEOEFRARDFFSIAHE— I IEESNT,

DSZIVIVAOHIIXI(C(Z) NI TS REEER(CHNX . EBECESRIEFE TS 8 (Electro Chemical Plant) &0V
LB NG, NEFCIREIL TOBREDTE THoz. B, ZTTIE, 1990 FEEX TIIH AILBCEZEAL
TUWEH, IRAEGEODBEEEZIFRALTHEN. DU(BIETSY ) OB RMEE I AEE B2 T3,
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MCC [£&B3TVEST—3aV AT DS
O 7T BAE/ YA VI BERNEELIRO TS ERERRIOBNIEL BRSBTS A IV, ERE
BRRIOEDIRNCB VT Z 2t 2 SRR ER THHEL TS,

Conclusion:
.......................................................................... RS A TN R ST S S S e e SNF reprocessing
' and nuclear fuel
B5 QOQ [ttt —~Storing-without .................... | T s S ony R SR cycle closing are

reprocessing, tons reasonable factors

< 10 Mo o o JR TUTERRS SOVOUUS STPTR SRR HUTSU: SRR NERANS OIS NENRNNE SUNIE SUSII SRS SR S e SRS SR SUUUIS SUURUN SRS ORI for the further
SH safety improvement
.......................................................... i e = 0 2 28 0 N SR in process of SNF
i treatment.
20 000 R e T T o o _pa s I SN SRS BRI AN SNNNANS RN SRR ORI S S ST SR S ST AT S

Storing wnth
B J3e /o J NS UL TN PO SO S (NSO NS S W 1 reprocesspng, one. ...

10 000 |[idisgencifo ¥ I SR O N & SRS S SER) IR et SR BRSS! IR0 ~EE R ST

00 0 [o JU TOUUNIT SRR TOUDIRN TOURVER SRS S SRR SR SUUN SN SUNNS SO SRR S SRS L LT TTTTEN DINNNT R SO

2010 2012 2014 2016 2018 2020 2022 2027 2026 2028 2030

O3 7RBY A J)VhEsR Dl
> EERIY '%EH’\JEUETE/I\ EDC % 2018 £E(C. AHAEHBIIRT IS RT-2 % 2025 F(HEERRIAT D
ELTWB,

P .

il SlEss i L

reactors < »s e 23 \
VVER-1000 and (“wet” and “dry”) _ { = "
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MOX SFAs | Fast |
Experimental Demonstration _ Reactors |
Center (EDC, 2018 yr)+ (FR)
FAs Reprocessing Plant I |
(RT-2, 2025 yr)

u 1000 1700 t/g i
P 4

; _ with MOX production (2014yr) — l
Fabrication of e L
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of RW
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VVER/PWR dry storage

VVER/PWR wet storage
RBMK dry storage
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YV V V V V

2407 0tR
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_ = Container
= | t 8
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Preparation of
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* BEFE O 3 FRIHSUuEZRIEUT,
M=z E DR L
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Ffz. 2011 FICETBNAD 3 D 5V ZERL. BMEI SIS TESLIICRE IV Z RMU .
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s | | S | Y | | HL 7% e |
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BEEORIE. SLURHEL (F1-7) ASAOBIE

1 — storing seat; d
2 — case with gas (N,+He; );
3 — fuel element of assembly

BUTHOFrRILOEL 22X10 OIU7H 10 1B, 22X4 OIVT7H 1 D$d.
4 A/:/j I\_C\ 8 H%Fﬂﬁ/:/j |\0) 24 H%Faﬁ}%ﬁ%ﬁj_-:jo

ey NIENEANE
CNICUFALTE LT
F1—JIEESHTLK

IR EY ho B
(H 5 ZABEALARET R
HEER(CAATULS)
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FITED)(SA-5—E

NG E] RBMK-1000 VVER-1000
RENERAR IMEBZESY SMERZESR
RTTRRIRAR N,+He, N,+He,
ERRE, °C +38 +38
Chamber HEE, °C +94 +94
BUIRERE, °C +145 +147
REEEBDRKNEE, °C +248 +308
SROFEERROFHAEFER
AMEBSEER
M8 DihE 2x107 % /£E
FAZEMSET 1.37x107 B3/
NEPESR
BT —A0E T  1.23x107° /4

MR TOBRRIEZOET 4.47x10° 1 /&
WINE. IRIBADOKETREIREZ 5T ED TRV ISR

ERERRIOITBOZEME. LT O@D(CE LEddE, MCC (SEREAZHED TS,
FEBINSERBRRIZEDPRE . ERETEII DL
FCETEDS S (IR EABRE
DESNT —REETRZIUCELBZBI\UT S AT ATERFER RV bkt
HETREZBASEROHCUHEEZR/FETEESATLADEA

FZ VAT
FrrILODLE
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5-4 fEFEFIVEF—MMCC - BRESKITS> b

VVER-1000 A2 TERFERRIETEAESS ORR(C. VVER-1000 Sh5RA I 2EHF R BILIET S
FREIBIERES : 700~800 h> HM FHROBAIE T (RT-2) #E:%I 2:TETHO, RT-2 (& 2025
~2030 FLEDIRERMIAZ FEL TS, RT-2 OFFETI T NMIE(CIRAN DFFN TIRIEE KR C
HIEND. EDHETHCHIOTIAMBKREE . FFNRELIBRAMORFELHEBRNMTIDERELAIL
ONAOYRTSO MR EERD IRTE. TONAOYRTSO ML THBABEG TS~ (PDC : Pilot
Demonstration Center) H%&:%HT&HD. PDC (& 2015 SFLEDIREERIEZ FEL TLS,

BUF. PDC (CDWT. MCC &It Merkulov ER&DERBAN &Iz,

OERFERBOBNRCHRIIVETH

EZEREFHEEORT ML Kirienko KICEDFEGRENZTOI S AR T, BFHREBHNSOER
BRI ZEIET 25> Me 2030 SEF TICHEIL T BENFTRIENTLS,

B
SHERM T, BRIB(OSUVMERB AR B LR
RIBAORAIET I FEEYI O B LE R UAYIB S DOZ LA ST RZEY OEREEDH 2 MREE
ERBEREINS OB R 2 ORFFEN AR hL
EIRF R U HEFIRORRR A DIV B RIS RUTIV NI LOBE

Y V V VvV

OfEAiFREIBNIR(CRS PDC DBl
> EAFRROUBBIZOE Rz mIcI s, FERINIGRFBET ST 7 - Ot ADEEE
MEERRE N ZFHI I D E(CHNZ . TRV IMOERIRRERZ K I 2B TH D,
> LB, EFFHIREIMICE D MCC (LB BERF R BUE( (%3 PDC #AINI T3
EWRIESNTZ. PDC ($FRDTZ> MEE(CIINZBDET D, TDT (& O3 7EFBBAFICL O TEER
&Nf2008 KU 2015 FTOHAMICH I 2R UREIHRICBI T 2R MEOHER | LV EF BT DY
=Sy TOIS A TEITEIN TS,

OBMESREET 'S Y MORFKEEE
FEHLIESESE 5> M. VVER-1000 B U RBMK-1000 FERFREIOER RUSZRATRAES DR T
EE(EERPTHD.




PDC DFehk 28X

[ |

o s

OPDC 0 B#R
- REERICERT. RIBCSPSULVMER BRI O BRI ORFE L RANRL NI OFRER
- EHMEREETIROWES) (W —SERSFOVWTRBLH HEHHDIER
- ST R IR FI FUIRE I ICEDIRS S E R AT DR
© NI =)V OfERFERRIEIE TIZOET OO DYIEAT — S DHEL
- ZORFERTZ MOTZDDO A B

OPDC OEANREIHLA7I b

TRICHZED, BB RAOROFST—2aV(CIDMNFILEIVRZEOBREETES 3. 1BE - BERD
B TIETE, £IE—HMETOEATHELANIVSETEREREYZIRE, RICPuU. U, Np Z—HE(CEE L.
ZO%., BB TOTRT U 2/ VLU SRS T4 R — MRLAVERYIEL TEXY MEUE TS
EOTHD,

Condensate into circulation

Highly active
ratinate ]

Raffinate

Re-extract of Re-extract of the bulk
Pu, U, Np ‘ of U
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[RFIRFZBRICHIZFEEAE— FNBVS, SRS SEOE JRFELOCHD. BHREFECT
BICIRBIEBD, BE. BT, SEOHIETFRENLEDSLITEEIHLIIRNERS,

> LK BRORFHEERTIE, BHREz—BHRERSERV. BMEGEBI AT TR THED,
ZEBHECHREZHABNSEIN TS, PEDIRIIF -+ 1T OERDEENR A ABIROER N5 H
BERFHEMEBERBIRBIRIF-THS,

FIVI>OHEH

> O27EFAAREE=EICHIREBEMBVTRHIULN. T2 ROFEERERMFCOVNT, RENRET
EBL0 Foo BAREOS PHEEEA M AORFEOEERMECHZANTVSOT, EZTHHBEFENT
ENEFE AMADORFHOREIAZTIZODTERVNERS,

REMESEE -

> 037 OHRRIENRATTFR (CICEXT) (AIEINEFHREL. [RFHDEPIROBE A E BRI S OEWDFE
HIOOVWTHFRUTZ, 2. SE 5 AD IAEA R FHNAMBRERSZICOSHUEL. 220> 7AKREN
RBUVZECEWZ PEDBAREBEENZANT, BSEHEHCAMBRREERRG D2 HUEDHTIK
HENHD.

FUIL> I :
> BIREIRERESET D,
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JLE>1
RREFERISTERELRVWMNUMRRFIFERE I OIIIN  Viadimir Makarov K
The Russian projects of small nuclear power plants without refueling on operation site

BIENBYRFIF TES3

SEILEREIRERIR FIPZBTL TOIELE,

Bilibino [R¥E

Floating Power Plant:
Akademik Lemonosov &

[RFRRRUARDIRIG COIEEZ I TENRRDIO-T1 I R FIFOBEREISEM TH D, TNICLDKX
B DILERE TOYRI AR T DIEN TED FIHRETEVBEUR MR ZER TED,

NPP IL—F O
IL—F3EHC 3 hREEEMD

TR OFRICEN ZMHHIGT 5. 25 FRIMEIOER
BITRETHD.




IL—FOI5X=%4

Parameter

Value

Electric power, MW

0,08 - 0,13

Heating power, Gcal/h

3,3

Thermal power of reactor
plant, MW

4,0

Campaign, h (years)

219 000 (25)

IL—FDOrERE

IL-F s,

COFFECMNFFOTUTOTTIZI BN TES,

TORIA4TH 30 FEBEIL TS,

RIC Uniterm #8979 %,

NPP Uniterm O#ELX

mma——

NN

/

A

A

NPP Uniterm @/\{5X—%4

Parameter Value
Electric power, MW 2,5
Heating power, Gcal/h 9,1
Thermal power of reactor 30.0
plant, MW '
Campaign, years 25

a2 L




RIC NPP ABVEM ZH#B119 3.
12 FREBULSA—/N-K-)L

UTCRDEMREERITZHI1TT
0B

ABV6M DJ{FA—%4

=3 40m, EEN 10m THd.

BND—-EZ1-)L

Parameter Value
Electric power, MW 6,0
Heating power, Gcal/h 12,0
Thermal power of reactor 38,0
plant, MW
Campaign, h (years) 90 000 (12)

DT —
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Value
9,1
150,0

>0 O 3 SED §
LREA

=

7

v

Parameter

Thermal power of reactor

Electric power, MW
Heating power, Gcal/h
plant, MW

Campaign, years

i

RITM200 (%) & KLT40S DIZEasDARESETDIEL),

RICHRKXKMABOYA VIR F
36MW HADIRFIF 2 BENSIBRENS.

RITM200 Z#B119 %
[RFIF RITM200 D/{5A—4

| a4




RITM200 fFDzAa

@l
f.:':- ,‘ o= g ‘ 9, b
% hd i E ; ~ ¥ '-# KB
e ey B T —
KLT40S TERENTL,
h(E 100m £&. HEK=EH 6500 Ko
BE27KN 3m TH B

JO-F4 > R FIFOEAHI

BRLE
BRED : /NEUFROR A2 FIRZRCE e, BAREKEUF(EMD I +ELAZEL TED /NEUREPOTETLR
V. fREE—FHO®%. COBMEMNELVMERT 2HEN®DD . FLAIFOLSITKEHRICHERS
FEBIEINEEVSFEEHD, 027 T/NEUFZIERUERRA(L?
[E% : BARTOZ-XIOOWTERREUR, FULYIHEENESL3(C 100MW R FNETHIGEBINILENS.
—73 . N BRI OFTEREE I - XN HEEE R TS,
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JLEY 2
SMEAVAZSHMELTHAIIMESEIFORMRE  AKME t£ Natalia Zaytseva 258
SVBR-100: Generation IV Small Modular Multipurpose Nuclear Reactor

AKME #t(Z. ROSATOM(Z})50%. Basic Element #£(¥4)50%H & TR,
FEANAZBEMEL TER I 2R CHREEI THD. 5 4 M TEBZEMEN DS,
2009 F(F&7ENTz AKME #HCEDHBESN TV, WI0EERSRIOS 1T MWVZ 2,

SVBR100 OFEEFE(L 100MWe THD,

INSA=BFLLT DED,

IR 1 580 b/

BRI o R_R—VHAR] : 7~8 FE (DSVBRIENEE 16.3%)
[RFIFTE : BE 4.5m. 53 8.2m

Finld 60 F£THB.

FIe 7-8 F(IHAREB XU THEIT 3.

HITRSRAFEL T,

- SENNEGERRLTN

- BE/8KB/ MY TERREIRETHD

B3 T2 TNEED 1V BOBRRIFERET I L THol. BRINASBNEIER I BIENTES,
EERAAR[IDEETES,

RUSSIA'S FIRST INNOVATIVE PROJECT IN NPP DEVELOPMENT

CONDUCTED IN THE FORMAT OF PUBLIC-PRIVATE PARTNERSHIP

. FH<LM L EMENT
E L EMEWMNT
SMALL MODULAR REACTOR
ENGINEERING NUCLEARSYSTEMS

ROSATOM Basic Element - diversified industrial
State Atomic Energy Established in 2009 as a public — private partnership. group made up of over 100 Russian

Corporation and international companies

Rosatom
90% 90%

00 e

Thermal output 100 Geal/h

Steamn parameters 580 tons/hour, saturated steam, p=6.7Mpa, T~282.9°C

Municipal heat More than 100 Gkal/hour

Desalinated water Max 200 000 tons/day

Fuel campaign duration  7-8 years (for UO2 fuel with 16,3% enrichment)

Reactor dimensions 4.5 m. diameter/ 8.2 m. height

T —




MULTI-PURPOSE APPLICATION

FLEXIBLE CAPACITY FOR LOCAL AND
REMOTE AREAS: GRADUAL BUILD-UP

Coastal desalination
nuclear power
complex comprising
two types of onshore
desalination plants

Construction of
small and medium
dual application
complexes (power
and heat) in local

and remote areas (multi-layered
with poor energy Distillated water: 200 000 — 350 000 distillation and
infrastructure mi/day reverse osmosis).

MULTIPURPOSE INDUSTRIAL

RENOVATION
APPLICATION
Exanipie of possibie Indust: Construction of 770 1| Renovation allows to
allocation Y . minimize capital
small SVBR ;

Ol and gas and chemical  Oil & Gas complexes for costs per unit two fold
complex (Primorsky kray.) industrial needs — =) as compar'ed with the
Zheleznorudniy Ore Mining  Metal power, steam and 3 construchc?r? of new
and Processing Industrial industry steam @ 2. @ capacities.
Complex (Buryatiya) z
“Peschanka” gold field Mining

dev.‘ opment (Chukotsky *) The results of the complex study of technical feasibility and economic
region) viability of the renovation of the 2nd, 3rd and 4th units of SVBR-100 based

Steam: 580 tons/hour, saturated steam, p=6.7Mpa, T~282,9°C Novovaronachsiaye NEY:

BRFIELTE IRIVF—A>ITHBIIVF TH/IREDOFRE /BMHE TS5 MU TGERETES,
Fe. BHHR. EEEE. LACEEAORE/ZSMHEAORHICEERTRTENTES,

BKEIET S M@l ETORRENSER I 3N TED. EKEIEE(EF 20~30 HIisk/H.
COIRFRBFMECEN, BEREZHED(ICTEIENTES.
FTUVWEEELT 35GW H'HpdEEZ TS,

Definition of priority markets

HIGH. |
Belarus
Venezuesla Crech Rel
.Turke’yr
Bul i
Bangladesh wigana Iran
Argentina

P rerbaijan On;lan Kazakhstan

° @

Romania E -ypt Brazil
e . ® .Poland MEDIAN

Southern Africa

Ce@ O
Kuwait  Thailand JUAE Algeria Indonesia
Pakistan *“ Saudi Arabia

Canada

g.

Japan
i @ Priocrity markets
(size of circle
(O Southern Korea corresponds with
market size)

France

AVAILABILITY FOR RUSSIAN NUCLEAR POWER

LO

2
=
=,
S
I
Z

LOW. ABILITY FOR SMR APPLICATION HIGH.
Sources: Platis, The World Bank, lAEA, WHMNA, expert assessments, Roland Berger Strategy
Consultants, for more details please consider appendix

a7 L
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SMRs market capacity, 2020-2030 (BASE CASE)

China
India

Russia

Brazil
Poland
Indonesia
S. Africa
Kazakhstan

Turkey

[GW]
11,7

7.4
4,4
2,3
2,0
1,8
1,3
1,2
0,7

Consensus forecast of SMR
market volume till 2030 (including
co-generation and desalination) is
up to 35 GW of installed capacity

or up to 200 US dollars

BEFD 4 DOERR
FTEOTZ M
[LEBE St H
ol sE R FFE
ZRMEOHZ7T0—F

® e e

A>>HBRELT, 2030 &F£FTIC
35GW £/2(3$200M EEZBNTLVD,

ADVANCED
@

SAFETY

Combination of active and passive
safety systems
Chemically inert both to water and air
lead-bismuth coolant
Integral reactor layout
Near atmospheric pressure inside
primary circuit
Accident even with a loss of
containment could not lead to
radioactive emissions into the
atmosphere

BROAD
24 AP

PLICATION

Electricity supply
Heat supply
Desalinated water
Steam supply for industrial needs

SUSTAINABLE
L3

DEVELOPMENT

Can operate in closed nuclear fuel
cycle mode reducing consumption of
uranium ore and nuclear waste
output.

FLEXIBLE

APPROACH

Small dimensions - transportable by
rail way, road or waterway
Modular design 100MWe *n - NPPs
customized to local needs
Possibility of deployment near
residential area (less than 1 km)
Fewer requirements to local energy
infrastructure

[ a8 L




FEARR(C LB BENDEFR

mE 1 490°C

IRILF—:~1.09

RIAEZIRIF— : BU

K REEREDRISIARIALFEIRIVF— : BU

>
>
>
>

SAFETY FEATURES: ADVANTAGES OF PB-BlI COOLANT

Parameters /Coolant type Water

Temperature P=16MpaT =
300°C

Maximal potential energy, GJ/m3, incl.: ~219
Thermal energy / incl. compression ~ 0,90/~ 0,15
potential energy (PWR)
Potential Chemical energy of interaction W'thfflqcan'“m
Fotential chemical energy of interaction
of released hydrogen with air ~96

Sodium
T=500°C
~10
~ 0,6/None

With water 5,1
With air 9,3

Coolant potential energy strongly influences the number and complexity
of the safety systems and can display its impact in case of accidents

Pb / Pb-Bi

T=490°C

~1,09

~1,09/None

None

SVBR fFEAtDEIZR LR FIREDEE

> BEMOEFEEEER (= 16707C)

> RBREEBASHITITI.

> KEREE - -DINIAZVLMERORHFEELRR

SVER - 100 - is an “after” Chernobyl & TMI & Fukushima NPPs designed
up to “the lessons learned”

TMI  Chernobyl' Fukushima SVER SVER design features
Coolant I t, = 1670°C
evaporation Not possible b
Inability to T i Heat removal by natural
remove Fuel circulation of LBC with
afterheat heat transfer to tank water
Growth of Not possible * 72 hours of non-
temperature in the interference
reactor core
Fuel rods zirconium TN No zirconium (steel
casing interaction casing)
with water
Hydrogen Not possible . .
extraction & IEr @ No zirconium (steel
explosion quantities casing)

[ a9 L



SVBR E&RIOS1IRRTT1-)L
2009 £ ACME %717

2012 £ B MSE

2013 & JOS1U M NIZEVERL
2016 F EFHFFOIEUS

2017 & ESFAA

2019 F EdrfaiA

+ Establishment ¢ Public hearings | | Project v License for ¥ Qperating
of JSC AKME- passed documentation construction of licansa
engineering siiccessfully finished the pilot unit obtained

¥ Obtained the abtained ¥ Physical start
status of a ¥ First concrate
nuclear market
participant F
2008 2010 201 2012 2013 2014 2015 2016 2007 2018 2018
S S 00000
! ¥ Selection and i
/ Obtalned the / Sieidentfiedfor | e | Constuction | ¢ Power start
status of the the construction i :;:E:fmm]“ + and installation
operating of the pilot unit ecuipmen [owork
organization | executed ;
! v License for the E
placement |
obtained

SVBR IFDQ/\/0y b1 -y NF12bOTJ 5 R) DI
> [EMTONEER(EIFFETHOMR.,
> ITIEEZHIENFR—"INTVS
> WS BRERHIBEMFI—EINTND,

Prototype nuclear plant is to be constructed
in Dimitrovgrad, Ulyanovsk region

, | ./-:, J .3:' '
¥ % ,( (l \;
h .'vrf‘
% rﬁv"“\ WN /'

EVENTS BEHIND:

= Positive resolution of public hearing

1 unit

co-generation mode

Installed electric capacity: 100 MW(e)
Heat capacity: 100 Gceal/h

Efficiency factor: ~36%

Working time: 50 years

ICUF*: ~90%

= Authorized site (signed rental agreement)

= Collaboration agreement with regional
government

[ s0 L




HSHEDFFHH
mA S oINS
BXH 100MWe
#ZJ= 100Gcal/h
K 36%

#FHan 50 £

ICUF ~90%

YV V. V V V V

ATOS 1) hSHIEEEAE

Russian Research and Design Institute for Power
Technologies (VNIPIET)

¥

TVEL
FONOBHOH HHCTHTYT General designer of the ' *  Fuelsupplier
L { HOH HHCTHT - 1
BH”””.?T pilot unit TVE L

Established: 1933 Established: 1996 (managing company)

Experimental and Design Organization Gidropress Central Design Institute of Machinery (CKEM)

Chief Designer r 0 * Constructor of the main circulation pump
Designer of and refueling machine
reactor

r

(integrator) L
Established: 1945

Institute for Physics and Power
Engineering named after A. I.
Leypunsky

Scientific Research Institute of Atomic Reactors
(NIIARY)

) -EH =  Scientific director; A

Designer of the reactor core ']’) NILAR " Experimental study of the
<4

core elements and
structural materials

IHH PO - D3N cooling technologies and systems

Established: 1954 Established: 1956

)P =) ot
BRELE

ARED
[EIE=S

RlRED

(o]

I

AlRE

% :
/.

ARED -
PSS
AREP -

@h—h—.
| === ]

: SEEED/NBYRDSEIAA (KR ?

: IKTHDo

R3FEEKSENPEERIFT S T/NEYPZRIRL TV LIBREU. BRIF CEF OB TO 1) M

ATVBZEICRIUTRERUTZ . BEZRAUIE 4 tHARLIEARLTLON?

: TOIENT. 5B 4 tHROBHERBICTBDEEZ TS, LIFVZ. FILLWEBHEHZOTERFTOS 1Y
NAEIE/RBEULL TWSECATHD. RTIFCIEE 3 tHANEBNIEVODT. & 4 HAFE 10 B E
ZEHEU TRERZILD T, BB EHERL TSR,

: SRERAR R (SEIRVRER N H2DH? TANL—TTTFARNUIEN?

(Ve BKMEREL TR BESNEALEIN TS, ESENORETBFENERIND, ZE2HED

TREBEINTEVINEREALDS DD, SEREFFE/TEMEFAL. BHZEHTSOHIL,

IK/F NI L/ B ZIPE LEAR Tt _E OZRRE (AT HN?

JEEOBEZEERUIN . SEEREMDILEI® SG REESHIAREZEDE LN RETHD.

JBEORIRAIFESHERUIZN?

EIKAE T DIFERRR RN S R R RAMTIC L DERRUIZ,
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JLE> 3
O-E>IRNIA7 PAED BRI ZPIBBRF : FIREEHE  Mikhail Shurochkov K*
Floating nuclear power plant: status and prospects

* Mikhail Shurochkov, ROSENERGOATOM - Deputy Director, Economic and Finance
Directorate for Construction and Operation of Floating NPP

ROSATOM (& 2005 FLKFHZRYIR FIRCERDFEA T, TOS T/ MESINEE(E 500 U LI EHTWS,
O 7= T BERFEN 1 BORTERIU., FLEEEEHARE ZOHFHEIRFIFF AU M
0. HNERBEZEDRTERIIVNENSDD. TNICIDEFME, R ZHERIT D,

KLT-40S #EBEFIF

> JOP1UMN%ESRT : ROSATOM

> Rosenergoatom #t(&. &EFHEICHEVTODTI MEZRITIS

> RIBBRTIROES(ESROSIEE (L. AR, IREERREZIT

ZE

» Atomenergo - general designer of floating NPP

> Eisberg - general constructor of floating unit

» Baltic Shipbuilding Plant — constructor of floating unit

> Afrikantov OKBM - general constructor of KLT-40S (NMZ £igi%)%E

70219 bOFR

> RFHIROKMOBSEEETRORERCED.

> FRERERTIRE. mEEECEN. MEREMEIE TR R T B,
> RURBRORLZEEMFEEET,
>
>

— 73 BER(CEVWVTRMBZEDIRO L (373 BETIEVIE [FATES N,
BEEICEN. LEREDFEHEHNTEETH S,

70519 bOFFES

REASTE (1994 FICTOP1IMMETE. 2000 £FIC MINATOM OIRTE)
3 YA hCOFBEIRFIFOMHG/ T B2 0OFEN A HE

MEE  (AC, RFIFEERLAA. fiad ATO & 3 &)

TOMIATET I : Beffihyizm L. SRS

A\

Y V V

FEFRELTIE BEDEBENSS VI ENDD. [RFIF. fin. IEIERLCEILTTH .

B (LE=FFBCE SR/ 2B E THD . FEREIICIHERBRTHIBICHIRMEL TVER L.
ZORHICFTOS I M BETHRINEE BN BEL,

MERIIAABAE THD. 140mX30MIZBEDAMACER I B,
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IFRBERFIRFOTF1)T1ORER

2ARNEEN | BEHREEDSOERPRIEORE

> EEIEGE. REMMEMBOREEREERBET D

> ERE/SENE. BEHROFZE(LEE LR OSSN HIRIEZEBXRVIE
> ERETSEHMUEE. B TORLEETE

XEFIUTAEEEALTEBZED (HBH. ALKEWDZL.

T BRF IR DT

SFHERETFIFIOSIINOFGEENE U TOBERTREEINS.

> SO E RO A PRIE S SHIXERBMEIRML TWSIE
LEMADBERILANIICEHER DN DS
{EERRHIENSIBIZIL TV R
IHHERFIFOHMUIHOZEFZZE TOFH B I NPRESNTVSR
HRERFIFOERELZ 2T

EHOIREE

YV V. V V V

INFTEEMEDDHDEHZLTE

SHNRLEL TERLEFHMMACRESNS.

APLATAREATV H—OEF THARAIMERETREN SN BV ENTZE SN T,
ARNVATANMIZRRR S FUAZRE X T, 12y MR HEN 3LV DS FUABIRET L.

CDERFIFE INFTORFIFELANTERFN SRE DN DD,
JHTETIFCBNIAM GRS (2-318) LdHRFHIDD.
SESBCEEEMEINE IZAMNHMETIBES,

IXAYK
ARED : 2, 3 &Rl St. Petersburg OJ\L 71w ISP ZRER U BRICRAR g 2 EL CLE D THEZ
BVESFBRAEDI L, FLBFRTFIFORETEAL, EEREN O, FfREE—HHU
B, ARVATZAMEEMELTHED. LonDPOo TVBREVSENRTH I,
O1% : Z2E-TIOZIIMEH TS, REHE —BHE. BB ERU AN ATAMEMUE
HEI1ZyNTREMIHEERENI,

ov IBEE. Kuznetsov I EEE

SHANHR

BRED : TS O TSI/ R N
1% : BBIS K% MK, RRMNE
AN
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55
ARED

25 FETHRIFEVLSTEN?
W2, 25 FETA—/N—R—)LU. BRI Z LU CBEERT 3. FHERCDVT(E, fRDIEIBENER
DT, B2 v 7— RIRVTURSTRITITEICHEO TV,

BHIANMBILTE. kWh &IZD 10 2 b, ZBERE(F kWh &zD. 1900 RJIL~6000 RILHIMET
H3. BEFEVHISRIELTOERZW, S [RFDOIXMS TV AAOIXMIERLTLKES
SH5. NEIED1I-IVIFORIFEMIERES.

DOE W/\BUFEEHR— R TV ZEZAFIL TWS. TNIEKRETESR F AR ZHERF I 2NN
W53, FIEE TOFRE/MIHEREFCANTVD, FOEMREM TOEFEHNZ-ZTEVWSTELHBIT
35, EEFTE IDZETIORILAUETIEN DD REMLIENE S NEIFH RSN,
SOFRFENEFRFOTHS.

INEFRFCEHFEOFLTRUON, BEFE—BHLUEZERRFIFADZ-IAN'$H5. KELUFEF]
HIGENKRETE (IR B RIEN DD /NEED 1—)VFEIXA MORIEZ AR TEINBLINR,
SN RO -y MOHRFHCTENSD, 1000MW BBOIF[FIATOSTIENRVEEZ TSR, E
BRENEZRETRELTVSILE.

BARD 4S JF(FESTEDH?

REHERETUIMIRED T INKIE THhd. KE TOFRGRINETITHEA TLRW, BRZHIERA(CE
HESEUTVBNEIARBBE ., Y=y MISR—NURWETOS T NIEF RV THZD. BATE. &S
SR, FIREFRTOS I MNIE L, 4 BICEBREEF OOV TIRETE CETANSNIE
(FHIBOTHD., A BBENREEREICROTUVS. BAUWOBERNEMAFITENEENIZ. EU O ADS
JOZ I NMCEBRGSHIIFERN . FEOBGZR EASREIMETERVVEED, HRFOROENNR
(CHITEz. IRFt R (SRS ERPE CBUAM R LRI TS,

Z1—-ATFEILTE 4 tERIFZH BRI LHE TN,
IS —RIFH BN EFHE AL TLRL, CEA & JAEA OREINELINAL.

A%/ BT SZIB IOV T, KE/OS 7 TERERBAICEINTOS T MeEDH TS,
BARTEFEUFOMZE(L JAEA N EEUTE, 234 S ZHETUREDD., X—h— (3% UHiEME
BIEFE X0 30-50 FE(ICIKFHESREOTEEENHD. HTGR(EEA RPN FERE I D] HE
HE5H3.
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1. S et —HEZEABRRFHERES (HR)

SEFBIFED 6 BEECERTITEHEESNS0>7 ROSATOM #EED ATOMEXPO TOFBEICHE
T IRUTDI)SZAIVIVADICHS MCC DRER, VL Fv NIAFFR COF/NEUFORIFEIC OV TOR R A,
HREVOEAF THIAT VAR FHREPRORE. LEVSIBEDIKEADRT T 1-)LERofk,

ATOMEXPO2014

ATOMEXP02014 (35BN 6 BIH THolch. OV DIRFHHAFEES. LEOnIHEINEROBREUL K
RzKRBRL. ~1800 Z2ELOHFEEZS T, BEDS5(ChESNTz. ROSATOM HERICAFIZS TS (20
TS5 M zi#82%) E4 RO THolN . EFEEOEN. J750X, RE., RV, KE, FE. 1R, ML,
BT AT R AN L INITST2, \OH)— RIN—IRE, ZLDOE L HBI\ALAILOSHH S,
WNA(U-> I EBHEBE). IAEA(EFITXE). OECD/NEA (IFv/N\URISFHEBE)  AREVA (ULt
JLCEO) . CEA (R7—-IHFRBE) fii. HRORFHROEGANEEL/ (RIS MEN,

COEFN. FED CNNC. J5>AD EDF t° CEA. REOO—-ILA-O4ZAREDERIT -ANHD., ZRRT—
ATOTLEOT—2aV FBERPEINTEITVBN, FEERY CG (CLBTEVAN -3 0fh, &FHOIE
Y -2l AN — MIEDTHOI.

TUHI—ty2a> ORIV TE RFDFEFCSI DA, EER. BLUEBREEOREINERINC,
FNSFEEOIIR. IRINF—EARFTERECAN. BALL TBIERERFAICEDIAA T 258U
Iz SEIORARDHS(E, R EEICHIDFREROESKXAETITHD, DIEHNEEIIEADORE (B
HRPRE T CHIIPRFHRFE) LHBIIEIANDD, T, REREHFRILBEDORECTHHOT. AZE
FRRN I, ZDMBOLYS > TEIAMER. \WITI R ZEXIE ABEEER. REHFRHBEOZRENED
FiBnTLE,

FIz. BIERER. ROSATOM OFUI>TI#EE. INVOTEHES. 2/ A+ —BIFES BRI (CHROERZS.
BHARORERFNOIIRESEICOVWTERIBUIERRZSHLLE(C. FEROBER DOV TERICERIIAUE.

MCC (Mining & Chemical Combine)
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