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Development of Underwater Lifting Tool for Spent Fuel
Storage Rack in Nuclear Power Plants

Ou Jianlei, Yuan Zhimin, Wu Wei, Luo Wenguang, Liao Jiatao
Nuclear Power Institute of China, Chengdu, 610213, China

Abstract: In response to the requirement for the underwater lifting of spent fuel storage racks
in a second-generation nuclear power plant, according to the current situation of the narrow
underwater layout of spent fuel storage racks and the analysis of the safety and convenience of
underwater lifting interfaces, a grab-and-release rack was developed. Bottom-bottom lattice lifting
tool with underwater self-locking lattice is realized by running water holes on the bottom of the
rack, and the structure, operation and working principle of this underwater lifting tool are introduced
in detail. Finally, the lattice is used in a second-generation nuclear power plant for a lifting operation
of 20 rack frames in the factory. The field application shows that the lifting tool is easy to operate
and reliable in structure, which meets the requirements for the underwater lifting of the lattice
frame.
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Fig. 1 Schematic Diagram of Spent Fuel Rack Storage
Rack
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Fig.2 Structure Drawing of Water Hole at the Bottom of
Rack

i HAB FLAE KT et B o

AR A% ZR IS AR A A M39x3 SR L FL I 45 A
A2 R IR B B SRR AR R 1 3 TRk S
AR . T 4902 20 a Y Z ARV AR, IR
BRBCFL N BUARAT KA TS e S T 9 1)
G2, AR A AL o MR R % e
Frm#e, FAEIRECE “maae” By .

EEXTIEAROL, ASCBET T — P i 105 2
JERARL K AL S BUAR ALK T A B SRR A 2R i
FTH, BERPRIESE AR AL e T RE, Sn] fR
UK 22 4t . ARGEHS A5 K Z sty
Prife, ZHREICAFRRAUK T M TRBG RO

(1) MARTH CFHBImA) MM
R EEANG A 7 me

(2) e TRAYR A6 5 25 bkt
AR ER I B /KM 7K 53 A R

(3) 2 THAE RS MNIL .

(4) M THMZEM L, 5 T8,

3 IEKTHREIR

XIFRBEHR 4 ANEAF BTN e T, AHAR
M EHE FAY PG BRSO 840 mm. B AYHS 22 7
BHATTALEANIEL 3 B
3.1 mEIREEEMLIT

BRI TH MR H 4 AT
F LA R R GR 2 A AH AR i B AT A rh Lo
840 mm, EEAS AR AR I E 4 RN
S GHARAR Y AR DG, T XS SE kAT
SRR I, A% 2K R e T H B9 EARZE A 4
Kl 4 Fii7



184 ¥ g o TR

Vol.42. No.4. 2021

pr—

oA T [ o o [ o
Dl P D] D Do |
=S
Decpecbx(
N AR R S
Dac| e Decpebad pad

el e e e
D] ) el e

1840
840

e s
D] P Pect il e
840 '
1840
[ BEHR Y F 2 I A3 T BAAL: mm

K3 KAUKT M LR
Fig.3 Schematic Diagram of Lattice Underwater Lifting
Interface
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Fig. 4 Main Structure of Lattice Underwater Lifting Tool
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Fig. 5 Structural Drawing of Lifting Long Rod
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Fig. 6 Structural Drawing of Lifting Beam
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Fig. 7 Schematic Diagram of Push Rod Operation when
Grab Head Opened And Grasped
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