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Fuel Management Strategy Analysis of Small Modular
Pressurized Reactor ACP100

Wang Liangzi, Ju Haitao, Qin Dong, Wang Lianjie, Yu Yingrui, Li Qing
Science and Technology on Reactor Design Technology Laboratory, Nuclear Power Institute of China, Chengdu, 610213, China

Abstract: In order to achieve 24-months cycle length for Advanced Small Modular Pressurized
Reactor (ACP100), and keep a balance between good fuel utilization and flat power distribution to
assure reactor safety, using the well-developed software applied in engineering practice, this paper
construct cases with combination of different number of assemblies per batch, enrichment types,
and radial loading patterns; characteristics analysis of these cases could be referred during the
confirmation of fuel management strategy of ACP100 reactor, and a recommended strategy is
attained: combination of 3 batch loading and 24 assemblies per batch, along with partial low
leakage loading pattern, and a higher enrichment to improve fuel economics.

Key words: Small modular reactor, Fuel management, Number of assemblies per batch,
Loading pattern

etk ) A e, BSOS A

Z Sk NI K HE ( ACP100 ) FY
BRI R GER ] — AL AT, (SR B
PHERS JIFR RGN, L atEFa st kg
B AERER GELACE, Al I A TR AR
DXt e AL TR DR AZ RE R IR | K R BB
PR ZREER R, 30 RIS S R h Y
L RORKIBCAE  HE SRS BRA i SRR A
PR B AP ERT, R A AR (&

: 2017-11-04; : 2017-12-20

EA

ACP100ME ) 2% E 2968kW/L, i 57 4&
17 x 17THHA& T 200 [ F=CE3S R4, Hukt
FIWEAR 24 1, BB EINEFETR 2
16000~17000 MW - d/t (U) , ZH{FR K EEHA
FEFRES2000 MW - d/t (U) , HEIRFEAE)
P 5 4 B AP S EHEMIRAEZ9 45000 MW -d/t (U )
R, SRR A AR B2 2.5 R RHI

s ERET (1987—) , &, SZCRRN, A, ANFRNMERRITE . SISO TR



158 ¥ s o TR

Vol.39. No.l. 2018

o L, ACP100MECEREME PRI B B HEIR
BB S A LR

Al LA TRE N FH 250 () iR, wF
FEARHCR L (40 24/24/9. 2012017 ) . AEE
LG (U1 445% A —F R, 4.45%+4.95%
RAEEE) | ARG Akt .
AR ) AT R B RG, S T AN I
TG ) FERHE, LT ArEs R, B ACP100
HE BRI BRHETR TR

1

R UCHT BRI 2 H b, S8R
TEHE R R RS, AR HUBHRFERR R s
— 7T, RBLC 2 5R BEUS AR A A
R T AR T e AL R IR
FE IR A 249 53 R Ak 2L 478 7 HE D e 1) s R A
PR BRORMEERO ST 1 — A B 2T 55 2 AL f K )
BHEFEA R FRIEAIRTEE T, (R EHRMA
FERATBER . T S O
HEOHREBH A E s QRN HRFEA ST R
o XL AT SRORHE PRI ST 1) T 5T
DIk ANFEHCRHECE ST, AREEEAE
PRI A [ 4 1] 2B i =X
1.1

BT HE BASEL, M ECRI 3 HERE)
BLRHS , EEALRE AR AR E A £
FIATRBIN A A o BB R R . 58
BV AR AR R 2, SR TP KRB & 7
ESOITEAE

(1) FED: 20/20/17, 21/20/16, 20/21/16,
X—HE T RRMARI, 2Z5HETFH R
R, B FHEEE EAY 3 kR,
IR EHE N R R 2 2.7~2.8 DM

(2) HED: 24/24/9, ZHA I En] HHER
BATHE SRR RNTE, FX8A- AN R
HE2 2.4 NI, FEFHALERMRFEMERE AR

LA 24 A~ H Rk | 95% 4 S Br £ far (R 4%
B, BARARHIE IR BAFEIR 2 ~17000 MWd/tU,
J1 O 2.7~2.8 MG F-$55%0 BRI R] , X6 nz2H
S EHIRMIRAE N 46000~48000 MW d/t (U )
e B ERMAFERRE M 52000 MW-d/t (U) , 2
SKHE N A Y RFEA I 5] RBCR BV Ay

(IRHEARSE (40 M310) , S5RHEMEL, /NER
SN BRI E AR R, SEIER R H RN
TN 2.4 MEIFIFEIRETE], %R
PIEVEHREZ) 4 000 MW-d/t (U) , AJ{7HEE{HE
HEERHRFERI R R

R TR AFRIET R, HOBHEL 4 & s
A4k, % AL EUBHERFE TR FE 25 524 7000 MW -d/t
(U) , FEFE R X EHUBHIRAE IO B T 3 -
PE 2 A5 TH, MELLSEELSE SEHE
1.2

BRI R 250 R, IRE S EER
RHE FH TR W R SRS i 300 s I PR B, R
BN B 1 LA Y HURHRRE . R &
TrEM, XTACP100MEL, WHRIRA & 4RI
By RS WSk R H bR, AR TR HA
HEL MG R 2 R EPEIR 3%, $R R U
A2, B, PR EEENTLLT E4EE T
EWFE: D445% 50— EE; D1.80%+4.95%]k
A EERE,, @445%H495% B EEE,;, @
3.10%+4.45%+4.95% IR & B R
1.3

A ) e A AR AN ) s niz 1 R/ N 2
EESE N AT BB RISy, KGR RPE X
KN XA, TR RS, HA R
UF AR ] e 5 B T IR el 28,
S LG T G KIS 1, IR A Es
MR AR IR, Bkl SRR i 44

ACP100 HESL & AL BB, Bkl E
SERERT, R EEEE 20 B 24 AUETRRIA L,
BT A2 (R0 1 2 o PR BE A, A28 o] e
FEK o N T FEAR 1] R R FH 3 (B AR A 4
ST, AR SCIFST T AN TR A2 ) 2 38X A s
Rtk OMUIHRRZ; Qo iitinlesk, 4 &
AR A B T HEN 2 ; QR Ik ak,
12 SORTRRBHA A B TR 2%
1.4

HE 1.1~1.3 WHrR LT E ST ), f i
4 ANMRRHE Ry I AT, A L
# 1. FRO~FE@ME TA SIS 7 Y
ARHE, B IR

(1) FEROHREZ , FRR SRR,

(2) HEORAEL, R 58 AR A E

(3) FHEHBEUD, ekl s H 5



TR SO/ LK ACP100 HE KM SRR BF IS 159

WA, FERCR] 3 MMIRRNE R, AR AR
BOTEANR, PR R 2%
(4) ITRORRE L | SRR

=)
B[R] o

2

i FHELA TR 56 0 ke, Xkt
B RO~ F@OHA T4 SCHRE T,
BT AR IR 2,

(1) BRRMEI AR SE PRGN & 4R . 12
) R R AE S A AR R R 29 3.4%
HYHES S L, A[IAEIMK B2 Y 660 EFPD( EFPD
FIORA AR ZERE)

(2) R RE AT HE A A T DK 2 i
W, YNNG A2, e RA%KE TR BN

(3) FHHEBHAFEITAES RS 1.1 ot
TUIARAT

(4) J7 QOB 0 BT A AL
4.95% ke R, HoR AR AR 2 80P K,
BT SR V- XEE , (i FHHERIE 2 20 &Y
BRSNS, P K ARSI RO
FAMEIRREA RN 4 B8 4.45% £ E,
TR 4.95% &1, [AIFEEIEIX —F¢t

(5) FEGODRAREGERERR, BIHE
A 12 & 4.45%F1 12 £ 4.95% 5 S FEREL 1,
T K EHVEMAFERE 2§ FRAE 2R A fE— et i, b

A HBEZ MR MR B MEE TR, A
B ) PR TR 1 R DR A
JEE FEH AL ERMAFE

(6 )77 @57 ZOXR AR AR I
Brfl R Ot R oE X, sEvBHFERS K]
Ao e UM AR/, A2 1) e BRI X Jr ZE i fig
PIFR T 32 DTk

2 LRTR X 57 SRR R ACP100 HELS,
MIREHAM A T E MR 8, R AR 22y
20 SRS, (AT QAT ORI L5 R
T, 5% SR b PR AR K ERHAFERR (B 29
T HEC R B SOV RIS RS T, FUBSR D 20 HEE
B W 1) S SOSG P B X LA AR S 4RE T L 5 55— T
IR e Bl R A ) D 3l , (AR 2
SEREAG, AR R A = 1 5 JR ST X B A A
AR AR 24 AL, T R@AT I, HE
OB E SRR AT 0, e KA R EVEH
FELAEEM R, DRI EHE LS PR B L R FE
EAFERRTE S (0], IR, T4 B RHr sl
W, W Rl E R R, DI 2
FLE AR AR ()P4

3

FEFRT 2 WIGY, RS AR R TR,
HEAF R 24 B 20 A BRI 25 A A A itk
T, M5 ACP100 M S BRBAS FIMErE 5

F 1 BRRAE IO b
Table 1  Description of Fuel Management Programs
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Table 2 Computation Results of Fuel Management
28 FED FED E 6 FED
PG JBE/EFPD 659 664 664 688
SEHJERHRFE/ MW - d - £ (U) 39458 44959 43303 40995
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Fig. 1 1/4 Core Loading Scheme of Recommended
Strategy
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