Nuclear Science and Technology #Z%R}22 53R, 2021, 9(1), 14-20 Hans Y
Published Online January 2021 in Hans. http://www.hanspub.org/journal/nst
https://doi.org/10.12677/nst.2021.91002

B BE— BN KR R
B

%gﬁﬁl, ﬁ"ﬁiiz’y, %,@ﬁl’ _]'_ ,%.2,3

VE A R B A PR AR, b

AL R AR S TR, Jhat

AEfE A% A R A RAR I T E s s, dbiT
Email: u2584@snpdri.com, *17369305523@163.com

WekE HiH: 2020412 H6H; S HEM: 20204F12H19H; &4 H#: 20214F1H11H

R

BRARGHPER, AR EREFLKEEURBRNELT, H—EPKERTRERRERE
EHE—BERCCSEANBASE KB LAMIER. M BRI IUE R B3t 7 R4 RL R &4,
TFRE—BEEAKEERRMBRENKETE. AXURBRARFADAKE. BES. BIESE
FEREHH . ARERUNBITSHEANMATR, B S B RAETHKEBEWRIILF KT
BB 5 —BE B KA M BT B R KB IO AR PR Tms $ MR R AK B A3 T T A% B A0 B S
RrdAE, RASHrBH SR 05— N LK EIEAS R REE T T s LR BRS ROCHEBOK B A
BRBOKEHTEMNE . ATESERANEND T FE BB IR HEEEM, NAP1000 K
JE sz B —BS Bk M BB B R S

eI 4L
EHKBEE, KRN, AP1000

Calculation and Analysis of Water Leakage
from Main Water Supply Broken Pipe in the
First Span of Main Plant on Conventional
Island

Chengjun Wei?, Junwen Huang?3*, Simin Pang?, Qian Yu23

!State Nuclear Electric Power Planning Design and Research Institute Co. LTD., Beijing
TEIREHE .

EGIH: BUKH, WK, A, T WM 5B N ESKEBE R AKE DTN SR SRR,
2021, 9(1): 14-20. DOI: 10.12677/nst.2021.91002


http://www.hanspub.org/journal/nst
https://doi.org/10.12677/nst.2021.91002
https://doi.org/10.12677/nst.2021.91002
http://www.hanspub.org

AR %

’School of Nuclear Science and Engineering, North China Electric Power University, Beijing
3Beijing Key Laboratory of Passive Nuclear Energy Safety Technology, Beijing
Email: u2584@snpdri.com, *17369305523@163.com

Received: Dec. 6, 2020; accepted: Dec. 19", 2020; published: Jan. 11", 2021

Abstract

According to the requirements of depth defense, in the case of two-end rupture of the main water
supply pipeline in the first span, the waterproofing and flooding design standard of the first span
is to ensure that the functions of CCS pump set arranged in the first span will not be lost due to
water flooding. The designer of conventional island shall, according to the boundary conditions
provided by the designer of nuclear island, carries out calculation on the discharge and water vo-
lume of the rupture of the main water supply pipeline of the first span. In this paper, the output,
volume and other design and operation parameters of the key equipment such as the feedwater
pump, deaerator and condenser on the nuclear and conventional islands are taken as input data to
determine the boundary conditions for the rupture of the main feed water pipeline at the first
span, and the design basis for waterlogging and flooding at the first span and the limit working
conditions of the main feed water pipeline. According to the nuclear island and conventional isl-
and response process of the main water supply pipeline under the condition of rupture, the tran-
sient maximum discharge and total discharge of the main water supply pipeline in the first span
under different rupture degrees are simulated and calculated by stage calculation. The calculation
results in this report provide a data basis for the analysis of waterproofing and waterproofing of
the first span of the main plant of the conventional island, and provide data support for the wa-
terproofing and waterproofing design of the first span of the AP1000 and subsequent power
plants.
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Figure 1. System flow chart for AP1000 conventional island
& 1. AP1000 EM B R G RIZE

22, HREHRER

MR A 5 A 38 Bt SC#F HY'S-SNER-DSEC-000092 5% 55— 5 T 45 7K 5 1 B 24 /K 8 53 B vhie U o
K [1PA S B Bt 7 5 R B B R, B AR T S I S AR T

1) FEFE BN —RESKEERAEMR2].

2) MR RA A AW E LK EERRNES .

3) FAKEHABERES:

M 2% By 25 7K B B AS 5 T il R £ A /KRR IR S 5 s WM. BREAK 1 KAl 457K
FRREE .

4) RGRAERGRNE: R ATEHIDIRA R, FHEE RIS IEE A KA R R AR B
TRASANTE, K% ST [a] B AN K B 1 RN e

5) W RSE, AT RL

a) M RS IR AN il R T 45 /KB IR R i KR =B B8, RIS 2 45 7K 3 DAAS fil 2 o == OR A
15 R BRI EIZAT -

b) B FRSE/NT @), 1E 1200 s B BRAEHA B 1 KA Al 3245 K FRAT IR

6) It 5B L

AR F3 B BT ST B A R R SRR, SR 4 /KR AT B AN B B

B “490 s T AR A BRI il R S B HESSHE, B8 45 HE A S 2R VR AR BRI Th AR I
NEERAR” , B 0~90s, A BUS IR KEAR SG K, SG VAR EILIREE T, FHKE
TR UL AR A 1 KN 2 (3]

DOI: 10.12677/nst.2021.91002 16 MREE SRR


https://doi.org/10.12677/nst.2021.91002

AR %

BB “EHERARRMERES 0.1 mYs, FIFAEL 1200 s ), ASFHEZSNED H3)/F 5%
PR F47KIE” , B 90~1200 s (S KBS IR]), S MEHESS HESI 45 /K IEBRIE, AP B SG Bty ML = /%
FB2) 0.1 m’/s (BHTHBAK), EH 1200 s BHZ% E PMS & H LS R 4L KEERES.

I BRI I BN I FR R, R KEABKTEIEREN SG, L A 32 45 /K AR 1 AR

7) VAR

B B A AR KAR . BRSSO T | T KA
3. BARESHh

o HE o W oy T 050 %o YRS /K B HEAT b7, — BRI R A R (B VRS e ), R SR K ok
(1200 s B B S8 25 RN BEVR 2808 B TUKAL 5] R IFZE, BIFEIA S 1200 s BR8] 26 Py T ke /K & 58 2T -

NTAET 0, WK 2.

QT

BREBRRR

an

Q

Figure 2. Schematic diagram of soda flow after the break
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Figure 3. Performance curve of main feed pump
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