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Abstract

Jamming is a normal failure of the main steam isolation valve’s (MSIV) air conditioning valve dur-
ing operation. This failure will significantly affect the stably operation of the nuclear power plant.
The operation principle and stressing feature are analyzed, which shows the cause of jamming in-
cluding structural defects, weak design, low manufacturing precision, big assembly space and poor
wear-resisting property. In order to solve the jamming problem, a new type air conditioning valve
is selected to substitute the former type. Structural analysis and performance test are imple-
mented, which shows that the new type valve has better structural design and material properties.
The high performance can prevent the air condition valve from jam. The new type valve can subs-
titute the former one to perform safe function, and can ensure the stable operation of the MSIV.

Keywords
Air Conditioning Valve, Jam, Cause Analysis, Substitution

BB MSIVESFER-FZERE S
5ittaie

AR, B OB, RIER, RER, FERX
PRV AR AR, TR FET

Email: cairui@cgnpc.com.cn

Weks H . 20194E1H10H; FAHHM: 20194F1H24H;: KATHM: 20194E1H31H

HE
FEIRRE RIATH R ERE R R BTHIR S IS, FERREE] NANREE

XEFIH: BEME, B, RIE, RIER, BB BT MSIV SR E SRR M S SoE S D). RS
Hi AR, 2019, 7(1): 34-41. DOI: 10.12677/nst.2019.71005


http://www.hanspub.org/journal/nst
https://doi.org/10.12677/nst.2019.71005
https://doi.org/10.12677/nst.2019.71005
http://www.hanspub.org

IR %

470 ASCE IR R TAE R EARAT RIPRESET T, RIS R -RE I RE A B SR
BB HEEEEK. ARRK. WEERE. AT ERIRERRERE, RAFUES
BERABRERIT, HXHRET TS ritkll, SRRVERRNEHRTEGE. Rt
EMEE. SRR, BERTRITRERSE, BB ERRITHITZEI6, RIET EZREREE
WHrET, BA) 2 HiE.

K
ZAWER, R, RES, #R

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

HL EZRBR B R (AR “MSIV” )l T oK MR B =R 2803808 B, M T IR TR £
HIE AR ER T ERREERNEE, N RGBTIRM LS EH] . E2R7 0 2R3 R T4k
IRENALA Azl RG =Koy, P RBIHLIA A2 728 VR B0 IR Y T SE PR LR B, MISTV 25 S sk e 1 47 T 3
VR R, 3 BN IRENUAL BB R R AR, KB BN 3R DALERR IR S il A 3 28050
25 1 ORIE T A A

F AT E /b R L MSIV IRICHS R LB T2, (HXE MSIV SX ST #3504 Bk B 43 B Rlia
YENG DU D[] [2] [3] [4]. HEkZ L) MSIV BT 2 Sk E R ) H g 479, 2B R TTR7
SBUE AT AR, MBS IERIEAT. ) I8 R R 4 5 4 16 1) AN B 4 A 5 ) 7 AT
AEEE, HANREMARA bR (5] (6] [7] [8].

ARSI S6 2 Ak R ) R AT A BT, B TSR A AL 5 S 1 DA T R T D SRS
Foxet Y I T ) SR P R AT RIS I E, AR AR AL IR T T T S, ORIE 3R 2RV R S R N A 1 Th
B, TRIFEZH M@ afaxidir.

2. MSIV E5 B ERINsEFIE1TIRIE
2.1. MSIV BB EREH R IhEEN B

MSIV Sk 1 A vd ZE X 0gR 1, Hab s 1 fs.

MSIV Sk 18 (1 T e 2 ¥ R R4 2 S0 2 KRG T R 71, TR N 178l (0.78~1.0 MPa) &
AN B VG P, A 2SS SRR EAE 0.32~0.38 MPa, %5 MSIV IRENHLIY H) S 5h i 22 4R 40, IR
BB LALERF IR S LA i, A MSTV (REFTETT B 1 5

2.2. THE[RIE

R ) T 00 43 A0 R 30598, AT o 5 385 24 20 0 A0 8 L 1 M 0
BE, WA R U 0 T 00 I T R B ARt TP P AR P
35 41 90006 (R Hh 1 S R

AT EAUA MSIV 25 “0R R IR T (RIS, DA 4545 2 W1 17 R AR WY B 152 S 4 At A7
oo A2 2 BT

DOI: 10.12677/nst.2019.71005 35 BRI


https://doi.org/10.12677/nst.2019.71005
http://creativecommons.org/licenses/by/4.0/

ik %

—

I—T50kF: 2— BRI R 3—SSHT: 4—— s, 5— Wi 6— 5%,
T—@A; 8—RFF; 9—IRI; 10 JNBELEE 11— JEE
Figure 1. Structural diagram of MSIV air decompression valve
& 1. MSIV ZSRERE R REE

Fy— W S A R s F——WRISRSE AE IR Y 05 P R 0t W™ 2R 4 D05
F—— R R 2B T Fa——5 %85 R AR AL R BRHE 0 s PRI 19 J3 2 [A] FR B4 7 o

Figure 2. Force diagram of MSIV air pressure relief valve
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Figure 3. Loading performance curve of regulating spring
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Figure 4. Structure chart of new air decompression valve
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Table 1. Dimension measurement data table for piston and piston cylinder of pressure reduction valve

=1L OREREESERIRTNERIER

Bi 71 4H 172 A w073 4H 174 4 w075 41 w176 4H
T ZE b3 IE] BRI A 1B (mm) 0.28 0.22 0.21 0.15 0.19 0.20
¥ SE T HBIA B AC A F (mm) 0.17 0.17 0.20 0.19 0.18 0.15
AZREER HI/ALL HRIABEA: 0.124 mm

AN, 3 S T ek 1R H A BB A A T R ST I R T, SR R R | TR R B S A A [ T
AR BR A, A B S0 ) ] B 0 X 9 s 1R 7% B 4 A A S A AT e, % SRR IR T T LR BE ) 2
FE 1T R e i IV ) h 2k S R U L AN AL, e A E P A A
I H— B I mA s ik H R 1E .

3.3. BITRESS

MSIV 25 S JE /3G ZERTE 2L Y R AR & SR, MRl ER . ST, {ER B M A s ik
B#E. W ORE 3~6 AWUEIRBH TG R, 75111 2 5% 2 G020 A AL B SRR, AT IR
BASMITHAT T, A5 S EUR R ET AR B S SR 0 1) R
3.4. ING

RYE EiR o HT, MSIV 258 E 1R E /7075 A F2 uls 28 R38R R NS R 5wt B A Y . Hiid
FEEEAR . Ao Tal ok, i s PR 2=

4. Wi

[ AMZ L S L RS MSIV 2 S IR R AR B 7 i 46 - 1) ROARET B8 IR 1 v 26 L L A4k 2) B
BoBr BRI A A 3) Rz R IR P9 R PR ZE A BB O OB O R4 . IR D7 3T BL— B FERE
G RIRILER, (HICiEse el B ASSORATEN L IR T AR AL S 2 U I, itk 28, 454
Bt RS EEETT I MR R T A DR .

4.1. Fit8H

B MSIV 2T R A 5 RS @ T TR R stk 280G RN E N ORSE . AMERAE .
AR 5 T S B IR T THEAAR R, &R T30 MSIV RT3 AR, S Hon AN 2 s,

Table 2. Design input and output number of new and old valves
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Table 3. New valve performance test report data
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Figure 5. Comparing chart of pressure operation of MSIV air pressure relief valve
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