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Development of Thimble Handling Equipment for Nuclear In-Core Flux Mapping
System
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Byung-Hak Cho, Seung-Hyun Byun, Joon-Young Park

Abstract - The in-core neutron Flux Mapping System in a pressurized water reactor yields information on the
neutron flux distribution in the reactor core at selected core locations by means of movable detectors. The obtained data
are used to verify the reactor core design parameters. The detector cables run through guide tubes(thimbles), and
typically thirty-six to fifty-eight thimbles are allocated in the reactor depending on the number of fuel assemblies. These
thimbles are inserted into nuclear fuel assemblies through conduits connected from the bottom of the reactor vessel to a
seal table. During the plant refueling outage period, the thimbles are withdrawn up to 4m from the seal table, the height
of a nuclear fuel. In spite of their importance, however, the thimble handling work has been performed by only human
operators. In addition, its efficiency is very low due to narrow working environments on the seal table, thereby resulting
in the excessive radiation exposure of maintenance personnel. To solve these problems, a new thimble handling
equipment for in-core flux mapping system was developed, and we confirmed its effectiveness through experiments.
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¥ 1. Double Drive Winch Roller ¢tU|@ A F7)79 ALY

44 | THIMBLE OUT-DIA. |4$7.95MM
V! THIMBLE IN-DIA. $5.45MM
o |AE RS AL | MIN4GVMAX6M
THIMBLE MATERIAL | STS 316L
AE 9 A48 MAX : 50Kgf
MACHINE | MACHINE SIZE 257x192.1x3435(MM)
METHOD | MACHINE WEIGHT 15Kg+1Kg
MACHINE MATERIAL | 23533 (10757650
MOTOR with Planetary Gear Head
DRIVE CAPACITY 2-150W (Graphite Brushes)
VOLTAGE DC 0-48V (Adjust Type)
METHOD [REDUCER(1.23ND) PINION GEAR (113:1)
SIZE $42X182L(7) ) B + A FT)
SIZE P82MMX32L($-#l &k e)
MATERIAL | HKS51/%-# &k
WINCH ROLLER 1= HOT /0"
AAlg 50090178
ROLLER  ICONTROL SLOW STOP TYPE
THIMBLE SPEED Max16M/Min
SPEED W% & +1% (-10° - +70°C)
CLAMPING ¥ Max120Kgf
CLAMPING FEZA Wy
THIMBLE FE/MALE SCREW INCHS-29°(G}. 312D
CLAMPING | SLIDE BEARING LM-BLOCK BEARING
METHOD | SHAFT CLAMPING | POWER LOCK SYSTEM
MATERIAL PB3/SKH51
IAEAAE HrC4501%4
CHUCKING TYPE g8/ AR Y 9
LEVER ANGLE FIXATION40®
4% | CHUCKING TORQUE | 25Kgf
CLAMPING | CLAMPING HOUSING | 3 ~E&9(II-TYPE)
METHOD [ ANGLE % PIN 2-Z33 (MRR)
AR SKH51/HrC450)4
A CLAMPING TEZE Y
POWER | AC-POWER AC110VX1PX60Hz
SOURCE | DC_POWER DCS5A - DCABV
v g | FEH L IPUEF
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