45 % 510 W ¥ H R Vol.45,No.10
2022 4E 10 J NUCLEAR TECHNIQUES October 2022

fRiE® /NmmiEHREN O &
T BEMI

e AL B EE E oY o5k mORIHEL x| =
1GL PR EERZACES A TR TR AR KJE 030006)
20 EAR BT A BE KR 030006)

TEE 45 A% I 75 SR Bt B g & A 10 S Bt i L B — ke T A% s 2 /N S e e 45 ey MR
AL KA B SR R B4 15 107 58, — B m r LR 3 2 P i A 1 s LIS A7 A8 o) — Bl R AR
ot R 2% B FEL I DA B AR L EL A A AT R ) 5 95 S ) 55 40 it A 2% 1) B 3 OB e 3 43R 5 ML R B 4% ) 38 1)
RBARSEI o A1 FH i 2R BT A e IR 58 o A3 28 A TS T H0 6 O IR - 00 i A mp o0 LIRS TR B A
S TBU R A 325 % Bl I s PR Bh S THEROREAT WA B o0 AT, 45 R T < B LIRS TR, BRI 88 S5 /N5 o BB P
BT 81.6% : IS BIPIRAS T, FR I 25 55 /N VAR AT 34 T 00 Doy e A~ 35 TH 3501 89.3% , 3¢ A1 T 44 M R 7T LA 2]
111 Bq, MHATE LT S5 bnl, 5 2 BETHEDR

EHRIE RIEA, yURI, PRIUEE, FRINPR

FESES TL8

DOI: 10.11889/j.0253-3219.2022.hjs.45.100403

A converyor belt-based small article pollution monitoring instrument and performance test
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Abstract [Background] At present, most of the contamination detection equipments for small items in domestic
nuclear power plants are manually putting in and taking out the testing items, and the operation time is long and the
steps are relatively tedious. According to the on-site demand of nuclear power and feedback on the use of similar
imported equipment, contamination detection equipment based on the conveyor belt can effectively solve these
drawbacks. [Purpose] This study aims to design a small item y pollution measuring instrument that can be used to
transmit items with a conveyor belt, hence effectively improve the detection efficiency and save the cost of manual
operation. [Methods] Semi-automatic two-channel control design scheme was adopted, one through the motor driver
to control the conveyor belt motor running mode, the other control the digital circuit of the radiation detector and the
corresponding electrical parts through the main control board. Linkage of contamination monitoring status and item
convey was achieved by the status control board associated with the motor drive. The background counting rate of the
equipment in the background environment, the counting rate of the radioactive source at rest in the center of the
measuring chamber and the dynamic counting rate of the radioactive source moving through the measuring chamber
with the conveyor belt were tested and analyzed. [Results] The results show that the minimum net count value of the
detector is 81.6% of the average count in the static state. The net value of the minimum peak value of the detector at

motion state is 89.3% of the average peak count, and the minimum detectable limit is 111 Bq. [Conclusions] The test
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performance of prototype is better than the reference standard and meets the design requirements.

Key words Roller conveyor belt, Gamma radiation monitoring, Detector, Detection limit
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