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Table 1 Status of NPPs on China Mainland

Site Capacity/Type Grid Date Load factor /%
2000 2001 2002 2003 2004 2005 2006
Qinshan | 300 MW/PWR 1991.12.15 77.2 94.1 66.9 88.6 99.8 86.72 91.44
Daya Bay -1 900 MW/PWR 1993.08.31 85.2 84.9 89.6 89.6 87.2 99.79 80.31
-2 900 MW/PWR 1994.02.07 84.9 89.1 81.6 84.5 73.6 79.44 99.68
Qinshan Il -1 600 MW/PWR 2002.02.01 74.9 81.0 82.2 92.76 55.20
-2 600 MW/PWR 2004.03.11 85.19 90.30
Lingao -1 984 MW/PWR 2002.04.05 92.0 76.8 87.76 82.69 89.16
-2 984 MW/PWR 2002.12.15 85.0 79.9 90.57 91.89
Qinshan 111 -1 700 MW/PHWR 2002.11.10 90.2 77.3 84.05 98.20
-2 700 MW/PHWR 2003.06.12 90.4 94.0 81.05 88.70
Tianwan -1 1000 MW/PWR 2006.06
2 1000 MW/PWR 2006.12
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(2006—2020) "HfgH T 2 &AER EEM RN
1) “ee RORBAZRERAR, N H EZRER

2) “eeBHEBE RS GIV, REMEIARIZR
AR AR SZ B Ao

TERRINEE T, BN e 4k 2Lk JE 1% e A
A, Bk F] 2020 43R E S AT 8% H 8 2 Rk
#) 40 GWe, CttHET 8 MZH) T, R 16 MK
HE, 54k 34 ANHER A HE CL %t 4

h T KERETTFR A N NN Y, S — Bl — 2
AR HE I D e e T AU EUR e Dl A% e R R (1 S
AN o LB REI T, AR R B HE (R DM AT
I FH A 08 D0F 2 T KA R DAy A J Mt 18 A U o
WIRZZE (MA), FH A B HE i 2% 5K
R RS (ADS) BHATEAS, AT 75 TR
ORI 0/ A

Fo P PR HE R S R R AT, DM TR e
5y 3 T

1 ESEHYE (CEFR), T2 65 MWt / 20 MWe

2) P FEARVE P HE (CPFRICDFR), T
KT 1500 MW1/600 MWe

3) I EKAYETE Pl (CDFBR), Ih#% 2 500~
3750 MWt / 1 000~1 500 MWe

CEFR 1E7E“)\US = s AR N 5Lit, H v
IEARAE 2 25 AR BE,  THKI] 2009 415 IR I 7t

CPFR 1} 2006—2020 4£ 5 K& TR H,
H A5 2 2020 4 it 56 1, fedln, IEE e K CPFR
(R Th R, E AN CDFR DUtk 3 [E e i
I .

7t CPFR/CDFR ZJ&, AMMTHE, —=2&W
SRR TRIR R R, AN RESCRE R K HER A S, —
bk % HE W HET™ CPFR / CDFR, A by 1 B i HE
(CCFR-B) #17E 2030 “F@t k. 3 mlgett2,
B MA Rl LLFP 73 S AR FIHE MA JAELLLFP Jof
(R EAR R AR T RIS, H A R @
ALEE ADS BORMA KRN B, W—4kZ
HEP4fE] CPFR / CDFR 1 A @AZ Pt (CCFR-T)
ZI1E 2030 fEEE 1L

BT 4% M CEFR %] CDFBR [f) ) N HE TFEA
J VAR N R R 200 N, 2 18 T X 4
HEM T BHRORIE PR IELL M (A 2050, — [l 25
W, RMFHRG, MEHRERSS), TR
(1R MOX BRERRAE Ry I I A KL, FE 2 4F 4 CEFR

H1 CPFR [ERIAKL . U-Pu-Zr #EHEE 5 CDFBR
Fre [ i DL E CCFBR LAZ AT 5t i MR B9 1 ) 25
R FH v i SR ARk Ak B RO 3 i 3 1 e 5 R T LR
— X A R T B A B T 2

PREMIIR RS IETEIE 2k . — % 100 t/a PWR
JE LR R )88 500 kg/a MOX 277 81286 %5 1F
TEEEE 1, TiTE 2010 4ERTIZAT, 800 t/a T Mk AUAR
ABE) T IEAE T, TV AR 40 t/a MOX | IEAL{E 4
WY B, WART 2020 ERTIEAT .

2 IREEFNHA SRR BER 5

15 AEHTE ) O = E BRI BRI A
BT, B E 2050 A IXREIEAE T RIS
B 4.5x10% ¢ bRME, I TR B B AR A ISR
2050 AEFE — U HRIR I A oA ik B 5x10°% AR
R 2) A% F A LG T 2L 3 240~250 GWe.

F2 FRAYFE 2050 F—REEIRE T

Table 2 Envisaged primary energy production

in China for 2050

T 1991 4 2005 4§
BB aos04 MR LR
AR JIGt RIGt JGt RIGt
i 0.1 Gt 45 0.5
KRR 150 Gm® 0.3
K 260 GWe 6.5 0.6
o3 3.4 Gt 25 0.25
oAt 3 05
A 240GWe 6 0.6
45 45 5 5

M 2 F H 2050 FFRIE 42 /55 2 240 GWe 1%
AR, KA A E SR 47716 16 %, it
REIAZ AT BEAH HAKHER A2, P4 5
JKHE N T 2.4x108~2.5x10% RARGNALIL 60 4FiE
AT T2 PR AR S G TR IRl B 52 A7 BRI,
7 130 $ / kgU LLF AT SERIZ A 114 4.5x10°t.

h T BRI A, B LT 20 FRTHihe T
JE 7K M- M- SR AR HE R AN s o T s 7K HE TR
(R AR 9l 2020 4F & 2030 4F43 5l & JE £
40 GWe 160 GWe, NIl /KHEREA: ™ £ 8 11 Tl
BAAE Sy PR 8 M RO BR R HE B RTRERE , 7 FH PR HEHE HL
A e 1A EE RV ) A5 S B I, DRI R TS — &
SIREHRHMENE A A2 Re N 28 B BEi 28 1] 1
ST RN AR R RN
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Fig.1 Electric capacity development envisaged in China
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Table 3 China FBR development strategy study

P AT AR (MWD 207 < * = < 90
s It

CEFR 65/20 1990 2001 2010

CPFR/CDFR  =1500/600 2007 2013 2020

CCFR nx =1 500/600 2015 2023 2030

CDFBR 2500~3 750/1 000~1 500 2015 2021 2028

CCFBR nx2 500~3 700/1 000~1 500 2020 2025 2032

7t CPFR / CDFR ZJ5, & T WM aetE,
WA 2030 4F 26 A7 R AR Bl AE DL S RE K HE A R,
RimJ—hk £ HEdh#E) ™ CPFR / CDFR, ¥4 CCFR-B
BEEHEAZ L, ) — ] REME R W MA 2 B EUR
TEPHE AR MA R A7 248 =) (M 2 50 O 2 1%
1 ADS HiAR WA B, (b2 HERHE)T CPFR /
CDFR, FxA CCFR-T #AkeHE .,

T 4% M. CEFR | CDFBR R 53, %
JE TR RGP B KIS, WK 4.

AT, A TIRSEEG PRIERT . IR RSB A
Gesn e It [E 31 CEFR RS 3 J5 B HE 1 T,
P T KT 600 MWe (R Ya bRHESE A 25—
PR TS e S B W R R
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x4 HERHERAELSE
Table 4 Technical continuity of Chinese FBRs

CPFR /
CEFR CDFBR
CDFR
% MWe 25 =600 1 000~1 500
A Na Na Na
75 s i s
uo2 MOX KA
PR MOX 4 g
(b Cr-Ni Cr-Ni Cr-Ni
oDS oDS
e DR PC 530 550~500 500
IRRLEL TR 430 480, 450 480
W/cm
PRFE MWd/kg 60~100 100~120 120~150
WAL WU FE EL A WUNE JE BB RUJE %€ H B
A ERAENL EAENL EAENL
ZIRENE AT My — e HE — e HEN — R
Ve @Y ad Ve &N ad Ve &N ad
2ok TEMRSE  TOEHRSE FIEMRS
el f# M dERe s 15
Eaesh i IR H FERIHIRH
HEH HEH HEH

hy A b v TR ) BT RIS g AT IR
HEPRZFE (MA) FIKGmRZY (LLFR) 1)
SRS AR IS RoKHEZ RS A BT SR . Ak
P, IR Eh R RS (ADS) ARl
(R rp 3, DRI f P R G AR . R R — LB
FIEAETF R ADS. 1F ADS SEHLN FHRT, & e
5 A H bRt T4 MA R LLFR, DURATfE



HiL AT MA 250077 PR RS o BRHEAS T LA S A e
MA @77 LLFR [EE, WP E] 600 MWe
TR HE L AR IR TR, SRt mTis 1 1 4,
W X PR TRHE FTREAE 2030 AFHb Ak
B 2 45 T 3T 2020 F112030 4F Hs 7K HES 591 i 51 32

F150 GWe FX £ [#) MA FiS TR REEAR 45 1,
80
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Fig.2 MA transmutation strategy
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— BERNYS 65 MW AL ARSI PAE, [Tl PUO-UO, 3¢
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Table 5 The main schedule of CEFR engineering

CEFR Tfi I iF]
M Bt 1990—1992.7
X R HE A A B A A 1993
LSRR B 1994—1995
wp it 1996—1997
it T 1998—2005
I 2 Wi S P 1998—2005
EIETTHR 2000.5
ESEN 2002.8

Wik 3 fror, CEFR HMEXMUHS 81 &ihkl4lt,3
SR AAPE, 3 FAMELLER 2 SRR, HE
OANEIA 336 AT O A ALE, 230 fhtik4l
PERT 56 A Z AR AT AFAL B

CEFR MEAMRFIRTER 4 1, ERB. %

AP U MEVTHAR 10 m, 12 m, HED
MR RSELE N NEREi o 2 G REM 4 &
B FAAZ B AR M SCHEAE B A b o XA R AR AT
HERBRRIL b0 2 BN AAT I A AE T2 AR I
T bo B hEIREn IR, BREHGEAEN IR —L84
F SR UUE FE SCPEAT A5 (MBS o

- AR
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- AR
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Fig.3 CEFR core arrangement
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Fig.4 CEFR reactor block
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%5 CEFR XERITSH
Table 5 The main design parameters of CEFR

T H LA Z M T H LA %z H
FLrIES MW 65 TEHERIME mm 8010
Ly MW 20 —[m]
SN HEHE By t 260
fi=7i:3 cm 45 — [l A 22 R 2
ERELT cm 60 pERiTgs t/h 1328.4
KL Pu0,-UO; r ] R e 2% = 4
i kg 150.3 Il
29py kg 97.7 FANES 2
25U ) kg 436(19.6 %) SR t 48.2
" uo, PSS t/h 986.4
BOU (AR ) kg 236.6(64.4 %) =l
L2 ES6EIN) Wicm 430 KR MPa 14
PR R (K) nicm*s 3.7x10% AV t/h 96.2
H AR HE MWd/kgH 100 BT 5 a 30
HRRE MWd/kgH 60
HE RSN 3 C 360/530
4 CEFR BT E
Q8
o S bt CEFR Bil BEAT, KZy 50 it 4ok
R &) TS

SKEG H)

—ERRRQ £)

HeA

Bl 5 CEFR ZMEMRL
Fig. 5 The heat transfer system of CEFR
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Fig.6 Outside view of CEFR
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Table 6 The design demonstration facilities of CEFR

R R FHESH ik Hhdl:
JEATI )
1 BB #EIER KEE 12kgh 1995.10 CIAE
4 K 81/
N, FE7) 0.4 MPa
N, #iZ 2m¥h
2 PRUBTE S il 350 C 1999.7 CIAE
E kit 300 kg/d
0<20x10°®
Ca<10x10°
3 ki E GRS 3mx4mx5m  1998.10 CIAE
i J1 0.2 MPa
A% 0.25 m¥/h
i 250 kg
4 kA ®E NJJES 1.6 MPa 1999.10 CIAE
KKK FEATR 401
5 BIKIRIMARS  MZEHNE 1999.2 CIAE
T BEER I 2%
6 MAHIRE L A 2001 1999.11 CIAE

il uk e

X, 1700 m¥h
I yEHS KP%E 0.25 MPa




Py 3RE FESH Fh ik
JEATI )
7 IRl i 110 m¥h 1997 CIAE
(ESPRESSO)  #KJkJs 1.07 MPa
Sl B 600 C
I K #ahids 200 Cls
8l g e W% 320 m¥h 1997 CIAE
(CEDI) KT 1.4 MPa
g el B 650 C
B R#apit; 50 Cls
9 KI5 [l e W 100 m¥h 1997 CIAE
71 9 MPa
Sl 150 C
10 RMVHERAEK  HAR 1.6m 1995 CIAE
HAAX A Di% 30 kw
#l(H CEFR
M BT
11 BHUT R % CEFR SEAIAV/IM 2002 CIAE
B
12 @R CEFR SEAIK/N 2003 CIAE
Bk
13 HIREAGeElE A T Dg.86 2002 CIAE
14 REHEME R CEFR SE IR/ 2006 CIAE

G5 A RIE

B 7 MRIMRERE
Fig.7 Siphon destruction testing faclity
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Table 7 Design boundary condition for CPFR
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The Status and Prospects of Fast Reactor Technology
Development in China

Xu Mi

(China Institute of Atomic Energy, 102413, Beijing, China)

[Abstract] China has decided to speed-up the nuclear power development.lt is programmed that the nuclear
power capacity will reach 40 GWe in 2020 and envisaged 60 GWe and 240 GWe in 2030 and 2050 respectively.The
basic strategy of PWR-FBR matched development with fast reactor metal fuel closed cycle for a sustainable and
quick increasing nuclear energy supply is adopted.Another strategy also decided is that the partitioning and trans-
mutation of MA will be realized using fast burner and ADS.The fast reactor engineering development will be di-
vided into three steps:China Experimental fast Reactor(CEFR 65 MWt/20 MWe), China Prototype/Demon_stration
Fast Reactor(CPFR/CDFR=1 500 MWt/600 MWe)and China Demonstration Fast Breeder Reactor(CDFBR100~
1 500 MWe).The CEFR is under installation and pre-operation testing with its first criticality panned in 2009.The
design study of CPFR is just started in 2006.Recently a discussion for the second step is under way to faster the fast
reactor development by a larger than 600 MWe CPFR and as a role of CDFR.

[Key words] fast reactor development strategy;breeder;burner;China experimental fast reactor
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