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Design of Special Tool and Removal Strategy
of Flow By-pass Plate of Reactor Inner Component

LU Shaowei, QI Hongcang, FAN Weifeng, NIE Wenzhe. HE Zijian
(CNNP Nuclear Power Operations Management Co., Ltd., Jiaxing 314300, China)

Abstract: With the continuous operation of nuclear reactor, primary equipment and
components such as internal components of the reactor gradually aging, and the reliabili-
ty of key important equipment decreases, so it is necessary to replace or repair the rele-
vant parts of the equipment. Due to the particularity of nuclear technology, once the
reactor is activated, the equipment of the reactor internal components is highly radioac-
tive, and special maintenance strategies and tools must be used for maintenance treat-
ment. In this paper, combining with the pressurized water reactor nuclear power plant
maintenance site, through systematic and comprehensive risk analysis for high radioac-
tive environment maintenance strategy, special tools for underwater long-distance opera-
tion were designed and manufactured, which was successfully applied to the nuclear
power maintenance site. The successful removal of the flow by-pass plate of the reactor
component verifies the rationality of this maintenance strategy and the reliability of the
special tools for underwater long-distance operation, which provides experience and ref-
erence for the maintenance technology of nuclear power plant in high radioactive environment.
Key words: high radioactive environment; maintenance strategy; underwater long-

distance operation; special tool

Wi B H#:2021-02-24 ;& B H #§: 2021-05-25
ESWA - PEAERHFERA"HH



BET Rl RS A SO MR B 5 AR B SR K T R i 359

HT A% B R R A R T s e R AR T
JE— LR FH 72 A KR A8 7= W) o ) R HE
R — [l 4 T8 /LA B Tl ) 45 32 P T A
Y A AL HoA S P . B B
R8s AT, SO HE R ) 78 s i i i s IR Bl K
T by 00T A P PR S R AR 2 i AT
TR 5 R B o Bt T RE T B BE A IR (AR T
HLAEHE BB 4L P BB B % ™ B A 2R

W 285 1 U PRI B 4R B B R
TR L 3l o o A A AR T R P R 1 £
AT H B BURIAE L 58 X R 18 = A E T
B Fempdeigsd B — B B o w4l
S T (NG R T 80 R&iE  T
HA S 80 %6) 8 3 N BTHE S F R
FHZR B AT 2 46 R S8 SRS 2 0 R 9 48 S5 (L
PF5 A BT ifE

I P9 A% AL SR T M3 10 HE R B2 —
PN 3 9 K HE LA B A BILZE 1 2 I T
Ty %8 A LR HE AR P L BT 22 e 61 2 4 i B
RSl Al A RRORHIR A2 AT 0 1] DR 3 I Rk
TSR R 0 57 APl e Uk sl il . Hox 4 4
R 2 BBl b 1) B RS AR R ) B AL
LT A B oF AR . fEHLAL E OB R B
H TR PRBRIX 4 DR U 55 AR 4 3 BT K Sl Al
2 H & M310 7 7 Sz LA AE B S HARHIE
W5 ARSI T B R Z —

I H & T RO R IR R KT R A
PRl e (7 A9 T i L 5 AR 00 B 3 B0 35 ok A
gRucTE Rl i . (e Sh, R E PR L E ARE-
VA S5, F B SEE% T H Y RE ) AL
BETHRE ST S HXE O EOR R . di AT R Atk
AT R A A BT XS AT H 45 A2 X G 418 T
EMEHTRE. AEEWN, P RIE T B[R 265
HL U AT S % T H Y B S 58 T )
A LA H IR B — SRR 4EiE T2
FAX 2% e AE B

AR SO X H K HE A H il B3 38 5k XU 43 B
i 72 i O PE PR T B LA SR B I AR K
TR R L ] TR TR R B

1 REZBEWRIFEREKEHIZIT
1.1 WFITRHSH
LAz 17 3 18], A% Fe v HE | 350 3k P 48 4: 4r

T HE s 7 75 A AR s HILZH AORE R A 30T 1 L
K L FRHE A1 i Z=AORE K 0 E A 1
AR L Wi mAR AN 1 PR . R S5 8
A 2 P PR 7S A R A I R A S AR 1 1Y
S 1] T2 L PN S R T A SR A O R
A A b R kB A B . 2R 1 R
BERAG (32 AT » S5 R HE P9 A 1 3L k5% 30 A A
PN 7S i MR 305 A O

D-D

B1 g 55 AR s B
Fig.1 Scheme of flow by-pass plate
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Fig. 2 Flow chart of maintenance process
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Fig. 3 Multi-function integrated

bolt dismantling special tool
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Fig. 4 Scheme of waste container

2.2 mEFBEWERE/HEEAIE
D LT B m e/ &1
R 138 B8 T 00 45 4 4R A8 SRS I R 55

WA e/ iE T TR T & LLT YRR/ &
fF: (1) B A& e @ AE 715 (2) W2 7E=8 m
KR B B 55 T s BT W BT A B BE/Bh A
(3) W] S Bz B 7K R ORE s (4) AT S B
L H 55 38 Mt S e RE ) D) BE s (5) RIS B
55 E N R B R AS I T RE s (6) AT S LA AL
5538 A e BE B T ) T RE

|
<>

B5 BdER EIE

Fig.5 Scheme of operation
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Fig. 7 Field implementation
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