- €
*i‘ “ﬁﬁ ‘*L et %’?ﬁgz(zfm)

- EEHRNOHAT] - FERFESIXHEERRT - £E Bl BiEERR - PEFAPTIESTENBIRERET

B X
K0T
S e 2T R AR ARG oo X WK % % 001)

HERMEERTKA
5x5 A KB AR AL I 1 v B T 00T 250 SRR S0l ) AR50 A % He o

................................................................................................... gKﬁ‘ﬁ S (008)
JEKHERRBHE B Bamboo-C ifF A& 2 TAVAfTA ooveeeeereereeneennnn TiEME R AR S (015)
FUARIE T2 T AN Rl SR e p s AL Sk R L AL Fe A B

................................................................................. $ iR )ﬁﬂﬂﬁg T % (023)
WS BB S B AESR L2 PR LA F 388 18 18] i it SR (A4

................................................................................. Eﬁjﬁiﬁ% ﬁijﬁX}b\ )J_—T {2% % (030)
18] U BV 78 1R A e BT 1] ik sl i 530 i 5 {80 A U S O T LB

................................................................................. oK !Ej‘ﬁ EBE% ;]%;gﬂﬂ_r% g—; (036)
BTG — U AR B i R U B TR 5 J7 158 S A SPERT B EME SN 115300

................................................................................. oK B i le’g‘ﬁ? F @ gﬁf (042)
IV L RABER AR P 6 5 LR BUIES o veversoeenessoeenes BISE XIEH 5% 051)
FET BRG0P TR 5 AL ) Z SR 3 25 A PRI S LA IS

................................................................................. A Jﬁg,}ﬂ] 4 MW % (057)
ACME £ 4¢ PRHR A 7 BRI ITTE - ovveeererreereneeenes XA B RS (064)
GRSV VRV GIEN ¥ 90 Kreeodiaiih= Al L) AL LR LI CLLERE s X1 B sKETE (071)
R FEUR e N EHORK AT R AERAERE T o eoveeeeeeereeeeee ek EPRAL  AMEIE (076)
T 16 BT 22 FE TR B DROEANTA TE P T AR AIEE -oeeeemeeeeeeeneees RIEEE DL EAH 5 (081)
TR EE VR SR L T SET T RIFGE +oeveeeerrrnnnnnnnsnseneeneeeremennnnns BRESS KRB BT 5 (086)
A R (AR LAY 2 = S T R I S KA PR 5T

................................................................................. FAA ,\)ﬁz'ﬁ’ﬁ g 45 (090)
JINEL T AR T S 28 A TRAF R SZIRTIFTE v vvvvrremsemsemrenmenin TEFE 2 W OB %% (096)
TR B [ R HE LS K
BET R2S 7B R HELS R R RRE AT BTG -oveeeeeeereeeenes SENEAR  EhHESR  FRESF 45 (103)
N36 B HEAL PRI BRI Ko PERETEAY - evvveermrermmremmmeemmernnennnens gk o BEOSE O Al SE (110)
HHEHZF
BB RPREO G BT E T IERTIE -vvveeerrrres s e U Bkl AE (114)
TN HEE ) 2 B8 i 3 B MR PERIFGY v vvvveeeerersmrnmmnnereeeensmnnnnnnes WO & W FRE119)
T BRI RN B R T H TR EREIE ST <o ooevereeeereemreeenenes I A Wkl AF (123)

Pt B AR R DI B BE T e B I LG 5 (128)



L5
T N AR NE 5 W B R T e BRSPS

................................................................................. 2 o= 7[%%%& XUI?"%(I:M)
B EARAE TEAR SN T SRR TT GRS evveermvmeeeeneeens 2 B SR BRESC A (138)
ANBY TR HERS e 270 B [ DU I T oveeememeeemmmmeemineeens i W B B M S (143)
TR SR S HIAZ 8 1 R G WAL B S T IRAIETE woveeememeeeeens Elhete sk x| A (149)
Ji A8 G I FAKERR BREF R TR RGPl oeeeeeeeeees R B [EER RER 5 (156)
AR HEAZ L RS A B K R GE I REY JEAIFTE «ooovvveereneeens AR X B % AF(62)
RH AN B R AR B TSI v vvveeeeeeeemmmmmmmmrreeeeesnnnniiiieeen 2% MER] RS S (167)
FLT FPGA RN HERY R GE AT SR G AT o ovvveeemeremeerneeneeenns KRR sKkEISC sKE L (173)
FET I 8] 8 0 B 07 o0k 22 4 e it 5 D B B ) AR st B AR5

....................................................................................... WABH ] i 9k gﬁé(”g)
J R R 2 A N B P R R LR SR AR AT e WISGH TR 5k B A (182)
MG As s 22 5 A A SR PR EBIEITITIE v vveeeeemrmmreeeenmmmeeessnnnneanans 2N EREE R 25 (189)
O 5k &

FLT SWT jAHZ (] 22 i P il A SR S LA IR AR ER B AR

................................................................................. BN )ﬁ WXEr S 3&%’@%%(195)
ST B TR SR S E B ILRIIIE +vvvvvevesssenessennsns g W WK % (200
Pl A SR S LR T R R AR AR LRGSR LTI T oveeeeeeeeeneeeene TRE #Z Ml R R (2006)
ELE ALY S SR TR IS LR R R G I BT AT -oeeeemeeeeeeens TRE E A X 55 (213)
Ay B R IS PR AL SIT - vvvvvvseenesssenns FOSE %A% X ¥ Q18)
HTR-PM K%ﬂ%ﬁﬂ#ﬂ’fﬂﬂﬁ?@éﬁﬁ ......................................................... %@% H )1%(222)
BITS 4P
fe il R HEAR AL IR T il & S RIE R AL 8l 125

................................................................................. ﬂg /ﬁg %‘%ﬂ] %Egggigﬁf(zza
%ﬂ:éﬂﬁ?i*ﬁﬁ@—E%lj\{[ﬂ‘ﬁﬁﬁﬁﬁf)ﬁ%ﬁ?{ ................................................ Ef}?ﬁ %2 0T (232)
CPR1000 # HUAILZH Z SRR KIS BV A 5 BRI GE «oeeeeeeeermeeeeees SRERE  RAHL %5 (240)
Y,ﬁ{mW%{%’:Exzxrj‘}l_ﬁ&ﬁi{ﬂﬁgiqgﬁuﬁ E‘JQQ%\E{% et tireeeeeeeitaeeieteieatetateteaeaanes gKt'gXﬁk 5@1 (245)
TR PER S Yo B SR IR WO G ETT T2 vvveeeeeeeerrmenneeeeeens B 58 ERA T b A (250)
BRMERFRITRARER IR ELL
FNHE A TR Bl A BRI TT GEBHITTTE -vveeeeereeeeeeens X G OTEN BEF S (256)
FETR TR BE LA SE AR R E DL ALBIE ST <o oveeeeeeeremeeeeens facm] ZEEl] SRR AR (261)
ﬁ@ﬂﬁ*ﬂiﬁ{é{p*ﬁﬁ@ﬁﬁ*%ﬁﬁ% ....................................... § E%‘i Eﬁj’;ﬁ %ﬁjf‘ﬁ%(266)
RESERER: HEX RIEENEIEE: HAIR
WESBEME: TRE HaxrR BEE AL ¥R K E: oow X OB kiEsE BRIy

B AR Bl i Erbie E %
* &: T B2 iR
Bl E &/ XURE (LRE NER RLUE AR 4R A8 B2

KRR W P BT % % CISIE G <

MRmTE BRBEIE WP R



Oct. 2021 Nuclear Power Engineering Vol. 42, No. 5
Contents

Special Contribution

Status and Progress of the Multi-Physics Coupling and Multi-Scale Coupling Research for Numerical Reactors
....................................................................................... Llu XlaOJlng Xle QiuXia Chal Xiang et al (001)

Reactor Core Physics and Thermohydraulics

Comparison of Subcooled Flow Boiling in a Full-Length 5x5 Rod Bundle between Uniform and
Non-Uniform-Axial Power Distribution
............................................................................................................... Zhang Junyi Yan Xiao (008)

Code Development and Engineering Validation of PWR Fuel Management Software Bamboo-C
................................................................................. Wan Chenghui Ll YunZhaO Zheng Youqi et al (015)

Comparative Analysis of Genetic Algorithms Based on Different Selection Strategies for Refueling
Optimization in the Ratio Method
.......................................................................................... Ll Zhan Zhou thua Dlng M]ng et a] (023)

Numerical Simulation of Turbulent Mixing of LBE between Sub-Channels of Wire-Wrapped Fuel Assembly
.......................................................................................... Wang ngjle Zhu Dahuan Lu Tao et a] (030)

Comparative Analysis of Critical Velocities of Inter-tube Oscillation and Reverse Flow in Inverted
U-tube Steam Generator under Single-phase Conditions
.................................................................................... Zhang Ru1 Ma Zaiyong Jiang Zhlpeng et al (036)

Study on High-Fidelity Thermal-Neutronic Coupling Method Based on the Unified Geometry Modeling
and its Application in Experimental Reactor Core Calculation for SPERT
.................................................................................... Zhang MinWan Llu Zhouyu Wang BO et al (042)

Study on Selection of Internal Initiating Events of Small Natural Circulation Lead-Cooled Fast Reactor
.......................................................................................... Zhao Pengcheng Liu Zl_]lng LiJieetal (051)

Study on Heat Transfer Characteristics and Optimization of Spent Fuel Storage and Transportation Containers
Based on Heat-Fluid-Solid Coupled Model for Radiation, Convection and Conduction
.......................................................................................... Long Teng Zhang Guihe Jln Gang et al (057)

Experimental Study on Sensitivity of PRHR Pipeline Break Location on ACME Test Facility
............................................................................................. Llu Yusheng Xu Chao Wu Peng et al (064)

Study on the Effect of MA Nuclides Transmutation on Safety in Lead-Cooled Fast Reactors
................................................................................................ Fu Peng Llu Blng Zhang Xlnylng (071)

Analysis of Post-Accident Debris Transport Performance in In-Containment Refueling Water Storage
Tank in Nuclear Power Plants
.......................................................................................... Hou Jianfei Wang angh Sl Hengyuan (076)

Study on Uncertainty Analysis Method of Fast Reactor Based on Covariance Matrix Sampling
.................................................................................... Zhu Runze Ma Xubo Wang Dongyong et a] (081)

Study on Implementation Method of Deep Subcritical Rod Worth Measurement Electronics
................................................................................. LuO Tingfang Zhu Hongliang GaO Zhlyu et a] (086)

Experiemental Study on Heat Transfer of Supercritical Water in Triangular Channel of Reactor Core with Spacer Grid
................................................................................. Wang Weishu Huang Zhlhao Xu Welhul et a] (090)

Experimental Study on Flow Mixing Characteristics of Lower Plenum of Small PWR
.......................................................................................... Wang Chunyu Peng Fan Xmg Jun et a] (096)

Nuclear Fuel and Reactor Structural Materials

Study on Activation-Induced Dose Calculation of Reactor Structural Materials
.............................................................................. Yuan Xudong Ma Huiqiang Chen Zhenping et al (103)

Irradiation Test and Performance Evaluation of N36 Characteristic Fuel
.......................................................................................... Zhang Kun Chen Ping  Xing Shuo et al (110)

Structure and Mechanics

Study on Crack Impact Toughness Evaluation Method for Metallic Materials
................................................................................................ Li Y11e1 Li Pengzhou Yao Di et al (1 14)

Study on Heat Distribution Characteristics of Direct Safety Injection of Reactor Pressure Vessel
............................................................................................. Jiang Xlng Weng Yu Wang Haijun (1 19)

Study on Room Temperature Fracture Behavior of Main Pipeline Materials at Medium and Low Loading Rate
................................................................................................ Li PengZhOu Li Yllel Yao Di et al (123)



Generation Method of Target Power Spectral Density for Seismic Design of Nuclear Power Plant Equipment
................................................................................. Xle Haoyu Zhu YiZhOu Zhang Wengang et al (128)

Safety and Control

Study on Shell Mode Vibration Characteristics of Reactor Core Barrel Based on Analysis of Pressure
Vessel Vibration Signal
.......................................................................................... LuO Tlng Yang Taibo Llu Caixue et al (134)

Cause Analysis and Solution of Main Steam Pipe Vibration in a Nuclear Power Plant
................................................................................. Xla Shuan Zhan Mlnmll‘lg Chen Xingwen et al (138)

Study on Multivariable Decoupling Control of Small PWR Pressurizer based on Active Disturbance Rejection Control
................................................................................................ Shl BO Ll Daixing Guo Wel et al (143)

Study on Data Driven Anomaly Detection and Analysis Algorithm for Nuclear Power Systems
................................................................................. Wang Xiaolong Zhang Yongfa Llu Zhong et al (149)

Assessment of No-Core-Melt Concept for Pressure Tube Supercritical Water Cooled Reactors under Extreme Accidents
....................................................................................... Wu Pan Ren Yanhao Shan Jianqiang et al (156)

Study on Function Extension of Pressurizer Fast Depressurization System for Gen Il PWR NPPs
.......................................................................................... Zhang Jla_]la Deng Wel Xiao Jun et al (162)

....................................................................................... Cal Wel Bao Guogang Yue Zhldong et al (167)

Reliability Modeling and Analysis of Reactor Protection System Based on FPGA
.............................................................................. Zhang Dongliang Zhang Kaiwen Zhang Chaofan (173)

Study on Gas Relaxation Process in Leakage Rate Measurement Stage of Containment Test Based on
Time Series Analysis Method
................................................................................................ Shen Dongming He RU,] Zhang Jl (] 78)

Analysis of Sentitivity of Fission Product lodine in Containment to Various Factors under Severe Accidents
....................................................................................... Hu Wenchao Pan Xlnyl Zhang Pan et al (182)

Numerical Study on the Performance of Oxygen Control Bypass of Lead-Bismuth Eutectic System
.................................................................................... Ll Xiaobo Wang Ylfeng Zhu Hulplng et al (189)

Circulation and Equipment

Tracking and Identifying CRDM Degradation State Based on SWT and Phase Space Warping
.................................................................................... Zhu Kang ZhaO Xinwen Zhang lelng et al (195)

Study on Thermal Stratification of Marine Reactor Surge Line Based on Operating Data
.......................................................................................... Jiao Meng Cai Qi Zhang Yongfa et al (200)

Study on Electromagnetic Structure Design of Electromagnetic Bearing Body for Control Rod Drive Mechanism
............................................................................................. Yu Tianda Peng Hang Wu HaO et al (206)

Study on Electromagnetic Structure Design of Linear Motor Type Reactor Control Rod Drive Mechanism
....................................................................................... Yu Tianda Peng Hang Deng Qiang et al (213)

Analysis of Reactor Coolant Pump Thrust Bearing Modification of an HPR1000 Unit
.......................................................................................... Du Pengcheng Fel D()ngd()ng Wen Xue (218)

............................................................................................................ Gao Jianyong ang Chen (222)

Operation and Maintenance

Study on Chemical Kinetics of Carbon Migration in Superalloys in the Non-Pure Helium Environment
in High Temperature Gas Cooled Reactors
.................................................................................... Zheng Wel Li Haoxiang Yin Huaqiang et al (226)

Study on Early Warning of Small Leakage in Primary Loop Based on Data Mining
............................................................................................................ Bal Xiuchun Qian Hong (232)

Design and Study of Backup Cooling Mode for Spent Fuel Pool of CPR1000 Unit
....................................................................................... Zhang Guohui Song Hehang Lu() Zhlplng (240)

Experimental Research on Effect of Aerosol in Liquid Pool on Size of Bubbles from Submerged Orifice
......................................................................................................... Zhang Jlbln Lyu Huanwen (245)

Study on Laser Decontamination Technology for Metal Scraps with Radioactively Contaminated Surfaces
.......................................................................................... Zhao Wan Cao Junjie Wang shuai et al (250)
Column of Science and Technology on Reactor System Design Technology Laboratory

Design and Study of Critical Physical Test Scheme for Core with Hexagonal Jacketed Fuel
....................................................................................... LOu Lel Wang Lianjie Wel Yanqin et al (256)

Study on Optimization of Leaf Spring Characteristics Based on Particle Swarm Optimization Algorithm
.................................................................................... He Daming Ll Yuanming Pu Zengping et al (261)

............................................................................................. Ll ang Xla Bangyang Ll Sinan et al (266)



