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Improvement and Application of Back Pressure Control Valve and Breathing

Valve for Auxiliary Feedwater System in Nuclear Power Plant
TAN Xiaolong™, LI Longhui, JIA Yong, JIANG Xiaohong
( China Nuclear Power Engineering Co., Ltd. Shenzhen 518124, Guangdong, China )

Abstract: [Introduction] The operating pressure of the storage tank of the auxiliary feedwater system (ASG) in nuclear power plant is
stabilized within the designed pressure range through the combined action of the back pressure control valve and the breathing valve.
Abnormal pressure, overpressure or negative pressure deformation in the storage tank will affect the normal operation of the system and
cause the failure of the safety function of the system. The performance of the back pressure control valve and breathing valve is very
important. Based on the analysis of the existing problems, the back pressure control valve and breathing valve are improved to ensure the
pressure stability of the pressure storage tank. [Method] According to the actual operation experience, the structure of the back pressure
control valve and the breathing valve were compared, and the two kinds of valves were improved from the valve structure, sealing type,
etc. [Results] The performance of the improved equipment was stable and no abnormal phenomena such as over-high pressure alarm
occurred during use. [Conclusion] The improved back pressure control valve and breathing valve have been widely used in practical
projects, providing certain identification for the subsequent treatment of similar valve problems.
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Fig. 1 System diagram
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Fig. 2 Diagram of back pressure control valve before

improvement
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Fig. 3 Diagram of breathing valve before improvement
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Tab. 1 Technical parameter requirements of back pressure
control valve

[EINEEE-S W T T 2R

BRI S WIEEIES MR HEkhE (EIRE =i
kPa(g) kPa(g) kPa(g)  m’/h(STP) kPa(g)
12 KTFI1L5 #j0.3 #1316 25071

1] 7 TR AR (8 13 kPa(g), AR A% B T 7
AR 12 7% WHRESE 2T )R (29 12.8 kPa(g) ) .
AR IR ) B A REHE R D, )RR LR
SETERY R T, YK TER 77355 12.8 kPa(g) B I8 [ ] fig
SEATFIA, 1T R HE B v R 2R, M REAR S
JEdE .

P40 8 A2 R, I 1) Tk e e e e A I
] SEHEZ A AP, 4 5k D& —
BHAEE, TN FUHEC, 1815 52 B A —
JE IR . AAETREN R Rk B R Sy, HHEGE
PN ER B, BT DR S 12.09 kPa(g),
W] 1R 7 B 1 R 24 0.75%, TEM AT, 1110
SETER, HEE AR B R G R,

2.2 FREEREEITER ST

W1 5 ) i 2 B Lk A %) 6 e A 1, 1]
RSEERWNIE 2 s, 00, R HEE AR
JE B — R ORI 1] %8 1) S B R, T
ITAERE /N R B I T T ek S e TR 3 Ak — AR
PR SRR 1] S AR R 2854, BT B 2, WiE A HA
TR AL, [T AT T R /NI B AR AR K

R2 BITERRSEHER

Tab. 2 Technical parameter requirements of breathing valve
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Fig. 4 Structure diagram of back pressure control valve

after improvement
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Fig. 5 Diagram of breathing valve after improvement

i

OB S R 9 R AR A ) P T T A%
ML A HLATAZS T A 0 1 ) v L B
i?ﬁ@ﬂ% i 1 2% T, B R R T TAE AT R,
PRBR T A B0 ) 300 S e e, 3R T ML e b
fiE o AN SCE e Xt A% Fi vl il B 45 K R G fi e o s A
)AL o3 BT, SAAT T T 30 1 R R % o 2 47 S R G
BV, S Eh A e 1 3 B 25 7K R G T T A1
)RR, Sz R ] [ AR 225

N
1

S % CHk:
(1] REE SR AR, drl e a4, FKHEZ 5L
MR A PRI B : RCC-M(20007+2002%Mst) [S]. Hhfk

(2]

(3]

(4]

(5]

R BARIIIE A R, 3. 1 R AR SCRR AR
#t, 2010.

AFCEN. Code for design and construction of pressurized water
reactor nuclear island mechanical equipment: RCC-M (2000
edition +2002 addendum) [S].
Technology Research Institute Co. , Ltd. , trans. Shanghai:

China Kehua Nuclear Power

Shanghai Scientific and Technical Academic Press, 2010.

[l G A% 4 4 Jey . R rl T R R AIE 22 42 ML - HAF003 —1991
[S]. dbnt: EEAZ AR, 1991.

National Nuclear Safety Administration. Safety regulation on

quality assurance of nuclear power plants: HAF003—1991 [S].

Beijing: National Nuclear Safety Administration, 1991.

I ARAZ BRI G, 900 MWHOKHERL I RS Sk s (M.

Jent: 5 REH A, 2005.

Guangdong Nuclear Power Training Center. Devices & systems of

900 MW PWR [M]. Beijing: Atomic Energy Press, 2005.

HFA, FPER. WA R KA RHER R R T (M.

PEBH: i R A5 S R BH R TS, 2004

MIAO Y C, YIN Y J. Valve design technology and related

[M]. Shenyang: China Valve

Information Network Shenyang Valve Research Institute, 2004.

E RIS G SR . R G S B B i 22 RS R 56

W BASTHIUE (HAF601)  [S]. dbaT: EAIBLHRA B R, 2007.

State Environmental Protection Administration. Regulations on the

standards system table manual

supervision and administration of design, manufacture, installation

and nondestructive inspection of civil nuclear safety equipment

(HAF601)  [S]. Beijing: State Environmental Protection
Administration, 2007.
fE&E BT
W CafFER)

1987-, 5, TR, Wi+, FEMNFRITRE
P T 1% (e-mail) 18392017886@163.com.,

(4 A#)



	0 引言
	1 阀门主要结构型式及功能实施
	1.1 背压调节阀
	1.2 呼吸阀

	2 改进前运行故障描述及原因分析
	2.1 背压调节阀阀门选型分析[4]
	2.2 呼吸阀阀门选型分析

	3 改进措施和运用
	3.1 背压调节阀改进方案
	3.2 呼吸阀改进方案

	4 结论
	参考文献

