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Status of Current Operating NPPs

A Operating Nuclear Power Plants: 450
A Nuclear Power Plants under construction: 61
A Power Plants recently connected to grid

Total Number of Reactors: 61
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Reactors Connected to Grid

Highest number of reactors connected to grid Since 1990!

Reactors Connected to the Grid Source:IAEA PRIS Database
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2012 10 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992 1991 1990

China: 5/10

Source: IAEA PRIS Data Base



ASSOCIATION Nuclear Grid Connection Rates Required to Meet the
Harmony Target of 1000 GW of New Build by 2050

/ WORLD NUCLEAR
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Nuclear Capacity 2020 17 2030:

Projections

Projection in
2010
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Ref.: Energy, Electricity and Nuclear Power Estimates for the Period up to 2050, 2015 Edition,
IAEA
29 August Vladimir Kriventsev - IAEA 8
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Classification of Reactor Type

Moderator Coolant Reactor Type
Light PWR(JJGCt)
(LW) BWR({ 1] 8)
Heavy L\W
Nuclear — \Water I_— PHWR
Reactors = (HW) HW
LW LWGR
. Graphite —E
Gas GCR
Liquid

Innovative reactors could be of any type or even the ones not listed here



Major Types

Number of Operating Reactors

FBR

Total Net Electrical Capacity

FBR
<1%

GCR
2%

LWGR
3%

Major contribution by PWRs

Source: IAEA PRIS Data Base GIObal Share Of NUC|eaI’ ~ 11%
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In the end of 2005 the total amount of SNF
accumulated worldwide was about 276000
tHM. About 30% of this fuel was reprocessed.
The remaining SNF is stored in at reactor (AR)
pools and away from reactor (AFR) wet and
dry storage facilities. The fraction of SNF being
stored relative to the fraction to be reprocessed
Is expected to increase.

RS SR T

WORLD SPENT NUCLEAR FUEL ARISING AND
AMOUNT OF SNF REPROCESSED AND STORED

45D J m Discharged

400 4 0 Reprocessed

@ Stored (including storage for reprocessing

1660 1005 2000 2006 2010 2015 2020

Projections indicate that the cumulative amount generated in the world by the year 2020 may surpass
440000 tHM of which about 320000 will be in storage. Of this total amount in 2020, the amount in
western Europe will remain about the same (because of reprocessing SNF) and will be around four-fold

in Asia and Africa.

On a regional basis, the picture looks different. About 50% is stored in North and South America
(because there is no reprocessing), 20% in West Europe and the remaining part in East Europe and

Asia and Africa.
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NP Development in Different Regions
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,MH IIOIXOmVM K BEJIMKOMY IIepeBOPOTY B XH3HH YeJOBEYECTBA,
C KOTODHM HE MOTYT CpPaBHATHCA BCE MM DaHblle NepexATHe. He
IaJIEeKO BpeMmsa, KOTI'La YeJOBeK IIOJYyYHT B CBOM DYKH aTOMHYKD SHEp-
| THI0, TaKO#l MCTOYHUK CHJIH, KOTODH# macT eMy BO3MOXHOCTH CTpPO-
ITHh CBOK XM3Hb, KAK OH 3aX0YeT. JTO MOXET CIYYHTHCA B Cnmxai-

e TONH, MOXET CIAYYUTHCA yepel CcTojJeTHe. HO ACHO, YTO 3TO
IOJUKHO OHTB.

CymeeT Jiu YeJOBEK BOCIOJL30BATHCA 3TO# CHIOHA, HANpPaBUTE,
ee Ha mol0po, & He Ha CaMOYHMYTOXEHHEe?T

Jopoc Jim OH MO YMEHbA MUCIIOJNH30BATh Ty CHMIYy, KOTODyH He-
N30eXHO MOJLKHA OaTh eMy Hayka?

JUeHHe He IOJUKHH 32KpHBATh IVia3a Ha BO3MOXHHE IOCJEen-—
CTBUS WX HayuyHOil paGoTH, HAYYHOTO Iporpecca. OHA IOJXHH celd
YyBCTBOBATH OTBETCTBEHHHMA 33 BCE NOCJENCTBHSA MX OTKDHTHHA.

OHUW TOJIXHH CBS3aTh CBOK paloTy c Jyume# opranmsammei# Bcero ”
YeJIOBEeYEeCTRa .

B. M. BEPHAICKW! 1922.
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Cnpoc Ha 3Hepruro
U BO3MOXXHOCTU NepBUYHbLIX 3HEpropecypcos

BanaHc nepBUYHbLIX 3HEProunCToO4YHUKOB
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B Buomacca u OrxoAasb! 0O Apyrue Bo3lo6HoBnseMble

0O AToMHas 3Heprus B HeynoBneTBOpEHHbLIA CNpoc

PocT noTpebneHmns nepBUYHBLIX PECYPCOB K CepeauHe CToneTus

Yronb B 4 pa3a, 6uomacca u otxoasl - B 3 pasa, ruapo3HepreTvka - B 2 pasa,
BO306GHOBMNsAieMasn 3Heprus - B 9 pa3, aTOMHas 3HepreTuka - B 3 pasa.
YepHbIM LIBETOM NoKazaHa o6nacTb «HeyJOBMNeTBOPEHHOro Cnpocan.

POCCHICKWA HAYYHbIA LIEHTP

"KYPYATOBCKUWA UHCTUTYT"



1 OodmMd dssmils: MsticOdz ts

100% 40

>80%

59§

>50%

>20% 1135

YpoBeHb 3aBMCUMOCTH OT MMNOPTA

164

UMmnopTepobl

60 80 100 120 140 160 180

o
Y
o
.
o

Konu4yectBO CTpaH




Mtoe

C1rt41RC,

7,000

VY lotrafcrfoc

J

6,000 -
5,000
4,000 -
3,000 -
2,000 -

1,000 -

g dzSIEA

1971-2000

CTpaHbl C NepexoaHo

W O3CP O 3IKOHOMMKOM

2000-2030

[ pasBuBalOlMecs CTpaHbl




t{duv vy [ llryrasis

F S
(suoniq ul) NOILYINdOd

100 220 00 400 500 600 700 800 €00 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

0

YEAR
© 2000 Bruce Thompson, EcoTracs, 937 E Browning Ave. Salt Lake Ciy, UT 84105 (801) 467-3240




R1OfRs® 1 [sod)your[f B

30 - pocT noTpediieHns: NepBHYHBIX 30
sHepropecypcos ¢ 1900 roga
28 pocT norpedaenus 3iekrporHeprau ¢ 1900
roaa
20 T poct Hacexenusi ¢ 1900 roxa
L7
15 A
10 A
5 -
0 L} L} ] 1 1 | |}

1900 1920 1940 1960 1980 2000 2008



(reul &3

PasBenannble 3anachl, | ['omoBasi no0bIua, TyT | Pecypc, et
TyT

Yromns ~ 1013 3-10° ~300-400
Hed1p ~3-1012 4-10° ~30-50
['a3 ~3-1012 3:107 ~50—80

1 TyT (ToHHa ycrmoBHOTO TornBa) = 7-10° kam = 2,94-10%° [Tk




Nemational Alomic Energy Agency




rle Jdevd113c frrrovrddtdri3c R

GIF-002-00

IAEA-TECDOC-1434

A Technology Roadmap
for Generation IV
Nuclear Energy Systems

December 2002

Ten Nations Preparing Today for Tomorrow’s Energy Needs

Methodology for the
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nuclear reactors and fuel cycles
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International Project on Innovative
Nuclear Reactors and Fuel Cycles (INPRO)
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Neutron Fuel
System Spectrum  Cycle  Size (MWe)  Applications
Very High Temperature  Thermal Open 250 Electricity, hydrogen,
Reactor (VHTR) process heat
Supercritical-Water Thermal,  Open, 1,500 Electricity
Reactor (SCWR) Fast Closed
Gas Cooled Fast Fast Closed  200-1,200 Electricity, hydrogen,
Reactor (GFR) actinide management
Lead Cooled Fast Fast Closed  50-150, Electricity, hydrogen,
Reactor (LFR) 300-600, 1,200 production
Sodium Cooled Fast Fast Closed  300-1,500 Electricity, actinide
Reactor (SFR) management
Molten Salt Fast Closed 1,000 Electricity, hydrogen
Reactor (MSR) production, actinide

management

Source: Idaho National Laboratory
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