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An Overview on Shield Building and Containment Vessel Design

for Nuclear Power Plant
SHANG Ziduan™, SUN Yugang, CHANG Chenyu, WU Chunhua, YUE Jinshan
( Shanghai Nuclear Engineering Research & Design Institute, Shanghai 200003, China )

Abstract: [Objective] The shield building, as a component of the third-generation new containment structural system, has been endowed
with unique and innovative functions and roles. Building upon the original baseline design, the design philosophy of the shield building
should be further optimized to address scenarios such as extreme load events, multiple defense failures, or beyond-design-basis accidents,
thereby enhancing its defense-in-depth capability and safety margin. [Method] By analyzing and summarizing shield building of
AP1000, EPR and SMR, the unique functions of shield building were illustrated. And according to different functions and types of shield
building, design-basis loads of shield building and containment were introduced in this paper. [Result] In recent years, it has become an
inevitable development trend that tornado, earthquake and tsunami are all taken into account for beyond design-basis design in the new
projects of generation Il reactor technology. [Conclusion] Combined with the working conditions of beyond design-basis design, the
application of the beyond design-basis design of the shielded plant for nuclear power plant is discussed in detail, which provides a
reference for the relevant engineering design.

Key words: nuclear power plant; containment vessel; shield building; design-basis load; beyond design-basis load

2095-8676 © 2025 Energy China GEDI. Publishing services by Energy Observer Magazine Co., Ltd. on behalf of Energy China GEDI.

This is an open access article under the CC BY-NC license (https: //creativecommons.org/licenses/by-nc/4.0/).

P ZE AR 2 7, 3k 3 2R oy A T A P
GRANEL BERME FHBRGE (Y o B ALl )2 A e M5l
Rl 2 — B R — AR T — RS Bl DO B s A7 e i rp A A T8 A DR i e 7=

0 3lF

WK EHEA: 2025-03-03 EE HEF: 2025-06-02


https://doi.org/10.16516/j.ceec.2025-051
https://doi.org/10.16516/j.ceec.2025-051
https://doi.org/10.16516/j.ceec.2025-051
https://cstr.cn/32391.14.j.ceec.2025-051
https://cstr.cn/32391.14.j.ceec.2025-051
https://cstr.cn/32391.14.j.ceec.2025-051
https: //creativecommons.org/licenses/by-nc/4.0/
https: //creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.16516/j.ceec.2025-051
https://doi.org/10.16516/j.ceec.2025-051
https://doi.org/10.16516/j.ceec.2025-051

184 R RETR A I

LERVE

A BRSSO AT AT A BELWT RS 1, DR 3R 55
A2 AR 2 4, TR AR 2540 19 502 B3] o0 D 2 4
—RE5M . BT, FNSXE R £
A P SERD R A HE B A PR MR RET, L2 A e
P SEE R O JE A, DLERAT 22 Fhofi 210 O X SO i
19 7 T SCRYBETH AT S W 8 52 = o i bt AR S
2o T U A Fi i O I A5 A 9 D RE R, 1 e
FEDE WSS HA B S R AT 1SN SR e AL B X
B AR S o B e S AR R B L AT T
GIAT, LA | HY HS 5 i 45 F4) 1) R SR v R T
B X R AR IR DT AT T W

1 RE&EZTMRK BRREN

1.1 REFRBREE

4 4= 5%(Containment Vessel, CV) J& 4% Hi i 76 5
W00 B Lk R o ik i 1) B S — B BB, A
SERE IS A B 53 X 7 TR 5 1 % 42 5 (Reinforced
Concrete Containment Vessel, RCCV) . T 7144 /7 1R
#E + %2 4 5¢ (Prestressed Concrete Containment Vessel,
PCCV) Fl4M i 42 4= 7% (Steel Containment Vessel, SCV)
. BHATHEER gk i Rk iR i k& 258 &
SORMEE 2 MEA . FEZL—, 2 —H, H
V| RO R L, o [ APR1400 ik [ EPR %
M PCCV. PCCV {{F% FeRE5 M AN N AT, K
— AR L 1 RE 2), B, NS
v B AR BE, AT X R BT RERRAE R 1A .
PLAE e 2 38 o SRl iy 5 — A0 iR AP1000 %
FH T 7 i BRI T8 Sk AU 313k (9 IR 570 SCV, HH
il A 5e ANMEAE R T T B 730 SRR R 5 e ik
AIVEH, [ B SO S Y de 2 FA B, RILL
1 S BRAR RE Bl R 0 AR e T (LA 3) o
12 KEBREANZEEHNEELE

F 1985 428 L — IR i JF TRk, £l JL -+
RIS, 22023 4E 6 H, MEKEIC A 55 G%H
MLA T AR I8, fE @A LA 24 &, FE @ L4 B0
g A — o i T E A R LA B S 2 Fh AR,
FHL Y 22 A e SR AT Fir A fm] . Horb e A ARk
I HERS RN A se RN R 1 s .
1.3 BR#EHEZIT EMThsEMER

H T 27 BB, o T IR B TR Ak
A S T 1) 248 %68 22 4, — Ml 500 HEHEA TR R T T

BT

1 BEARELTRER

Fig. 1 Prestressed concrete containment vessel
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Fig. 2 Finite-element model of prestressed concrete

containment vessel
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Fig. 3 Shielding plant and containment vessel of AP1000
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Tab. 1 Containment vessels types for typical nuclear power units
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Fig. 4 Shield building and containment vessel of EPR
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Fig. 5 Internal layout of small reactor

EEEEEEEE

E6 /NMEFRTER

Fig. 6 Finite-element model of small reactor
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