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Abstract

Fuel assembly design is the key of nuclear reactor core design. In this study, Monte Carlo method
was adopted for analysis of MOX fuel assembly diameter and pitch to diameter ratio effects on its
performance. Results show that, with increasing of MOX fuel diameter, fission rate and K. de-
creased, relative radial power peak increased while its power decreased. With increasing of P/D,
fission rate, power and Kes increased firstly and then decreased, the highest values occurred at
P/D = 1.7. Relative radial power peak deceased with increasing of P/D and it became more and
more uniform. Thermal neutron increased with the increasing of P/D, while epithermal neutron
and fast neutron fluxes deceased. Comparison was carried out with UO; fuel.
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B T KA HE(SCWR) A& 2B PUAR S M HE & IR HE R 2 —, B HARGR S, RAM RSB A1)
[2] [3], EE PR HKAHE AR R SR EMOX BVRHE ) R B2+ . Bk, 253t —
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AR TS HIEERIGEW[5]. Fk, FXXFIUR, A0 7 AR EAAFMAE LT Rk Re. ™
FEE[60F I T KV IR HETRIG AT S5 M S HOHAT T BURIE b, 1531 TG R I &5 8L
FhEE EAR DR LR RS VE L o TRID8 22 AN SR IDE W 45 70 S WA A2 ) D) R 85 152 23 AT AR 242 S B AR T
BEAT T USRI 73 A DA 8 AR AR I LL 2 15 R R RS I 4. 2235 K [81E 2 ANZ A HERERL T 3R IR
HEHE ST S HUBUBE 2 B HP A E R AT T A AR LR R BR R HE HE S BRI IR 5 e . REZE (917 N
THAS IR AN R K S HERE S0 A5 AR BRI 5 R G B ME IR 52 A B 9T . Seong Man Bae [ 1015 I 5
IKHEHECS LA T AR LU RO 0 AT, R IR IO LB A 78 43 T ARG S A MR o P LAE S 3
HERSEETE R, BE OB R R E A B S EL, B DA SRR MOX RIS BT, WAL T BRI ELAR
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BT EAA R AR DR A 2 R S W A1 213 B 45 R dAT T b, R g R R
SEAG PR R R IGE S H5MEN 1.114 F1 0.802, A SCIHHAE B4R 1A A T 0648 5 5t/ ME N
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Figure 1. The XY view of assembly model
1. BHERIE XY FH a5 E

Table 1. Parameters of the new assembly

F 1. MBEEHHESH

SRR SHEUH
PR 18 * 18
HRRHEE S H 180
MUK/ mm 174.2
154k 77) 38 14 K /mm 38.0
MR 4% /mm 8.0
PR 72 )2 B /mm 1.0
WK Alloy718

3. R MiTiR
3.1. FRIEEEHTEMRE

FERREVR MR AN 26T, A UM R I ELAR R R RS o TH AR B A (3R SR R
IR AT RIGEAEL Kegrn TR TR IEAE DL RETE SV B 2 AL

ARBIEE R Ko B0 SO W T4RE RS, il b8 LemERE E—AUh T i,
WAL R G AR T R BT R R Z .

AR NI 5E SN RO LR AR PRl 7 597 o I 5 A% A AR 2R S PR K

AFREFEEAR T, MOX MRRHHF (AR A RN PR GG RN K] 2. PR EARIE ORI, AR
AR I LA AR, TR SRR A K. R ELAR IR, K SRR AR AL LD, REIRREAL, UL PPu
(AR AR/, R (R B S R I BERE AL 25U A 2OPu b R 3R K, 45
APFRIIF RN F IR o

WORHAF B, A Ko BERSZR & IWLAEAF RO B . 1 3 D9SRB RIRRE PRk ELAR X LA
Ko FIRZH; 2 MOX MR BARIE KI, /KSR AR L), 410 R4 3800, MOX AR Ko
BN FEMUEHEE BRI, MOX MUBHAMF Ko ZERT UO, AR . BEE IR KR AR IRIZHHE K,
UO, BRBHAM ) Ko S RGN . SR UO, BREH 8 mm B BRI, A1 Kep B K. 11 MOX #RRBHE
BORMER R ELARI AF Ko B0, SFRIRALIFFE. 25 8 mm EAR UO, MREMRALIFA IR R 4146
RifE, MOX #AEHR UM T 8 mm [ EAR .
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Figure 2. Effects of fuel rod diameters on fission and capture rate
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Figure 3. Effects of fuel rod diameters on K¢ of different fuels
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Figure 4. Effects of fuel rod diameters

on relative radial power peak of different fuels
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Figure 5. Effects of MOX fuel rod diameters on the power
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Figure 6. Effects of MOX fuel rod diameters on thermal neutron, epithermal neutron and fast neutron fluxes
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Figure 7. Effects of pitch to diameter ratios on fission rate and capture rate
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Figure 8. Effects of pitch to diameter ratios on K
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Figure 9. Effect of pitch to diameter ratios on relative radial power peak
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Figure 10. Effect of pitch to diameter ratios on the power
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Figure 11. Effects of pitch to diameter ratios on thermal neutron, epithermal neutron and fast neutron fluxes

B 11, MR Aeh 7. B8R TR FRERF M

=
e

4. &g

AR, BEEMME LR AR bl E TR, tReb iR N R, AFREIE AR, PR
OB R 30 52 RIS ELAR AL IX TR, S AR BV TR 080, MOX IRRHAMFREIEEL UO, MR ZEAF
o [ BEE MR LL IR, 24 n5E, (45 MOX #RRHHAT RETE 1B M AL -

AL HT T MOX BABHH AR ELARAIBI A B AR A0S AL B ) B A BE OS2

DOI: 10.12677/nst.2019.71002

14

BeRkE R


https://doi.org/10.12677/nst.2019.71002

T 5F

MOX #ikHE BHAZTE 0.7 cm~0.9 em [7AE 4K X 8], R BLARIE K, 24 A28 SORE 2R K gy IB T IR/ 5
LA 1) KK 0 2R DA S AR L 50 (Y 348 O A 3207 304 K T 4L Th SR Bk /N s MOX IR ik EL A2 18 KT
b Sk, AR RO OO, AR RERERELL.

MOX #ERHH AT LUAE 1.2~1.8 TR AL, RS LB WG K, HRAR ROV . Ko DIERSEHE K
JEUN, B RABT B B 1.7 AR AR Th 2RI AR BB RN, Thae i ARl 51, MOX Bk
PR SR R PRI T UO, SRR P b P RO b 75, (3 MOX JRRHL A rh i e
THH & T VO, Bk e 2

B O

TR AZ SN HE R G0 B THBOR B T S0 = 4 0 H (JG2018119) ) %8 Bh Al EE PR K 24 202 MUE i AL I H
(2017Y44, 0212001104466)1F) % B,

S E 3wk

(1] /ad, B, w85, & BIRFUKA MR A S E AR THI). BBOL SRR, 2017(5): 108-111.

[2] E#, 4. PuO, & X MOX BRRHH R RE M 52 ma[)]. A4 k4R, 2016, 30(18): 138-142.

[3] F&, fRES, KES, 5. I FOKAHE MOX PRBMA M= R FRRR AT 75 [J]. AZFHF 5 THE, 2017(6): 1039-1044.

[4] XIBREE B MOX PRBMHAEEE ANBIAE M310 HERS O HONAZ BT RS AE 7T [T]. R T RERLE AR, 201509):
1629-1636.

[5]  ZE/hAR, BB MOX BRRLGT K HEE S RERE T 72 [J]. SR T RERM#HR, 2013(22): 583-587.

[6] 7™5. G FKARE PGS A MRS & [D]: (W22 008 30]. Bifg: RIR3SE K, 2009.

[7] kB2 SEmend, FHIR. BRRMEERE AT B FUPAC R4 10 TR 35 1 A A R 2 (3], A& 3h ) TS,
2014(S2): 197-199.

[8] ZEZFE, TLHiks, TALMS. 23 A% AR T BRI HEHE S W T S B BUR M 2 T [T]. SR T REREERIR, 2015(S1):
107-112.

[9] HREZE, MaKkAh. AERVA &0 B InE RS IR 3 0 O FEHE AR /T [D]. AR TR, 2014(1): 67-72.

[10] Bae, S.M. and Kim, Y.B. (2009) Fuel to Moderator Ratio Sensitivity Study Using Water Rod Moderator in SCWR
Conceptual Core Design. Jeju, Korea.

[11] KRG, PVCRE, BREF. SRR EMEEE T E AR, ZRES TR, 2015(2): 241-245.

[12] Liu, X.J. and Cheng, X. (2009) Thermal-Hydraulic and Neutron-Physical Characteristics of a New SCWR Fuel As-
sembly. Annals of Nuclear Energy, 36, 28-36. https://doi.org/10.1016/j.anucene.2008.11.001

Hans X
KRR R KBRS

1. FTHF%NM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THIFIRHEESE: [ISSN], HAHITI ISSN: 2332-7111, BIA[ A
2. FTHEIME T http://cnki.net/
Ao« EBRSCERA R HEN, A SCERRRE, BIRE

AmiE S http:/www.hanspub.org/Submission.aspx

HAFIHE#E : nst@hanspub.org

DOI: 10.12677/nst.2019.71002 15 BRI


https://doi.org/10.12677/nst.2019.71002
https://doi.org/10.1016/j.anucene.2008.11.001
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:nst@hanspub.org

	Structure and Size Effects on MOX Fuel Assembly Physical Properties
	Abstract
	Keywords
	新型MOX燃料组件结构尺寸对其物理性能的影响
	摘  要
	关键词
	1. 引言
	2. 物理模型
	3. 结果和讨论
	3.1. 不同棒径组件的物理性能
	3.2. 栅径比对组件物理性能的影响

	4. 结论
	致  谢
	参考文献

