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Abstract

Containment is the last safety barrier for nuclear power plant in order to prevent radioactive fis-
sion products, its main function is to limit the release of radioactive material from the reactor core
and the reactor coolant system to the surrounding environment in the accident conditions. In ad-
dition, during the operation and accident conditions, it provides shields, reduces the release of ra-
dioactive material to a minimum, and protects the reactor from the damage of external events.
Therefore, executive function of the subsystem and facilities shall be set up in the containment,
mainly including: containment structure and its extension, the containment isolation system, the
energy control facilities (limited role in the containment vessel pressure, temperature, and me-
chanical load), radioactive nuclide control facilities, combustible gas control facilities. Among
them, the containment cooling system is designed to limit the pressure and temperature inside the
containment; at the same time, it has the function of radionuclide removal. This research consi-
dered the design scheme of containment cooling system in the nuclear power plant and put for-
ward the design direction of containment cooling system by adopting the combination of active
and non active design to provide the reference value for the design of new heap or small reactor
containment cooling system.
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Figure 1. A schematic diagram of active containment spraying cooling system on Da Yawan
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Figure 2. A schematic diagram of passive containment Cooling System for
AP1000

2. AP1000 JEBERNIR £ RAHRGRIZE

()



R %

m%i;; —K#EA
HES T — ~— BRI
S AERIE ARIE

7Kt

[fﬁ] ~— 7K b
JKiE > » KiE

Figure 3. Schematic diagram of pool cooling design solution outside
the steel containment
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Figure 4. Schematic diagram of passive cooling system design solution outside
the containment
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Table 1. Design scheme comparison of the containment cooling system
# 1 EREFRANRGRITHRILE

Tk o EEA .
HL S wHEEE R LB R4 Ko
KA b ;2; fie3h W % AT RS KIfesh I R
MR i s e s ot e KRS R B,
TR APLOOO Bt A% EARRI + AR HfEE B LEA WAL Aot
BEAEER R i 2 s oo ) ‘ e AR 2,
SRS 7 fig REB LT RE SRR NS
i e g MR+ R D) FhERN % LTS H RS T feort
BEEAF RE L e P KRS R 30,
g g AP ¢ R D) FhERN %A TAH RS T g
e BB oy ST RN,
KLT-A0S 5,00 EARRIE + A JEME3) AFMEsBedet MRS + RN sIER S | o p o

R RG> Tl Rff ORI R E Wi et RS . BT EL. R4
faift. TZAm BRI T EwE> . TR BT Mg RS — RPN, 52 AP1000 7E%24:
PEAE IR E RN, 23 Bt HAARRTE S . T KA, AR T ZRE SRS IR R AN Sk B
A EIK]8]

4, G5RIE

MR )73 AT LUR Y, R ERESh % e e AL R ST it 7 vl UGt s R R = atE, =
AT 24 7e e R GE et M 2, (B — BRI —— KA WK EGE A P 8 R e i, eIk
AR e AATEERR AR, T 5 25 FE KA I 28 A 1], R SRICRESh T 14T 3, #i ik
ZA TR o B e BUNHERT DURSESN IR, FE 0 REEARREBN IR B, Wit /K v JAN 24 HIAR
H A A EANYARBESN AR AT J5 58, TSI s T 00T 2 4 7 M IR 34 20 Th g .

L& #k (References)
[1]1 900 MW JE/KHERZ Lk 22 48 45 e (LMD dbst: JRREH AL
[2] kA, AERES) A el K HERZ HEOR[M]. bt B FBEH AR*L, 2010.

[3] Iwamura, T., Murao, Y., Araya, F. and Okumura, K. (1995) A Concept and Safety Characteristics of JAERI Passive
Safety Reactor (JPSR). Progress in Nuclear Energy, 29, 397-404. https://doi.org/10.1016/0149-1970(95)00068-U

[4] Dmitriev, S.M., Dobrov, A.A., Legchanov, M.A. and Khrobostov, A.E. (2015) Modeling of Coolant Flow in the Fuel
Assembly of the Reactor of a Floating Nuclear Power Plant Using the Logos CFD Program. Journal of Engineering
Physics and Thermophysics, 88, 1297-1303. https://doi.org/10.1007/s10891-015-1312-5

[6] ¥R MR 2R MER R R[], %3077 TH2, 2014, 35(2): 114-117.
[6] U7, BRER. et R KRz ) [M]. dbnt: FrE 7 iR, 2007.
[71 S&EE. APL000 MIHERESI R A R 4[], % H) #% R BiHE, 2005(9): 14-20.

[8] RN, KZHL) B BTN R A TE R ARBE S HI R G i S T[], R T RERE A EOR, 2014, 48(2):
271-276.



https://doi.org/10.1016/0149-1970(95)00068-U
https://doi.org/10.1007/s10891-015-1312-5

L
Hans X
W BRE B EZ I TRSE:
BRaAT & RS (QQ- MiE. HiFE 1)
s U AC B &3 B A
24 /INEF DL PN SR A8 ) TG 55 1)
I AR S 45 h5 T
N EAT &
S0 A 2R
4= W 25 78 15 HET IR B BT 9T

hEE S http://www.hanspub.org/Submission.aspx
WITIMRAE : nst@hanspub.org

NogapwhpRE



http://www.hanspub.org/Submission.aspx
mailto:nst@hanspub.org

	Summary on Design Solution of the Containment Cooling System
	Abstract
	Keywords
	安全壳冷却系统设计方案综述
	摘  要
	关键词
	1. 引言
	2. 安全壳冷却系统设计方案调研分析
	2.1. 能动安全壳冷却系统设计方案
	2.2. AP1000非能动安全壳冷却系统设计方案
	2.3. 钢制安全壳外池式冷却设计方案
	2.4. 非能动自然循环系统冷却技术
	2.5. KLT-40S安全壳热量导出系统设计方案

	3. 安全壳冷却系统设计方案对比分析
	4. 结束语
	参考文献 (References)

