¥ 405 4 RS SRS T2 %2 . Radiat. Res. Radiat. Process. Vol.40, No.4
2022 £ 8 A www.fs.sinap.ac.cn August 2022

BTy BB E YRR R R SRR
BOT BEE BB A

GLHZHBEARAR E=W 222000)

FEE X RGO WA (R 1, ¢ 2R B AR SRR 22 4 ol ol s R B AR Py SR L
B2 R I U ) S 2R R R AT 40 BT SRS ) M 0 S PR ) L M N R I  H ARCRR R E R AR A
DUASCR PR ASE R M0 5 1 Ak 38R 55 5 B, T A SR [ 5 e 224 3 Mg B0 0 2K A HE A 2 o LA, 3B X 5
W S 0 o5 5 P A AR [ AT AR ZEREAT T 08, FFER TR R PR AL B L A% TR RO AL LT TRAT AR
FH BN AE AT T A3 iy 0 56D ) 2 6 3 M W ) o sl AR AR 28 R

KRRy A R R G, M, B A

FEZES TL75+1

DOI: 10.11889/1.1000-3436.2021-0016

Exploration of quality control methods for monitoring the dose equivalent rate

round vy in nuclear power plant

XIE Weiping ZHAO Xihuan CHEN Hao CHEN Quanli
(Jiangsu Nuclear Power Corporation, Lianyungang 222000, China)

ABSTRACT The accuracy of radiation instrumentation monitoring data in nuclear power plants is related to the
radiation safety of staff. By analyzing the typical factors affecting y-perimeter dose equivalent rate monitoring in
nuclear power plant workplaces, the validity and accuracy of the data can be achieved by controlling for the
development of monitoring documents, training of monitoring personnel, calibration and maintenance of monitoring
instruments, use of monitoring instruments, and processing of monitoring data. We have discussed the repeatability
and relative inherent errors that affect the quality of monitoring, and recommended corresponding treatments. The

method can provide reference for the quality control work of y-peripheral dose equivalent rate monitoring in the

workplace for nuclear power plant staff and radioactive related units.
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Table 1 Typical factors affecting the quality of y-peripheral dose equivalent rate in the workplace
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Influencing factors Main contents
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Documents Mainly includes monitoring methods, monitoring records, monitoring quality assurance system, etc.
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Person Mainly includes personnel expertise, equipment used and operating skills, efc.
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Instruments Mainly includes regular calibration/checking of the equipment, verification of the performance of the
instrument after fault repair, verification of the instrument before use, etc.
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Data processing

Mainly includes correction of meter readings, etc.
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Table 2 Monitoring personnel skills training and assessment
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Training programs Training methods Assessment
method

B NP R THAE 1 gl B A R TR, T R B R EIR+L R

Specifications for the 2. @8R BN R iR TR IBEE, BE AR JR B, I e ik il Written test

use of anti-human error

1. Prepare teaching materials for human error prevention tools and provide classroom

+ practical

tools instruction exercises
2. Construction of special anti-human error tools training classroom, set up anti-human
error traps, and carry out hands-on training
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Technical expertise

Combined with the requirements of the position, the corresponding job expertise materials ~Written test

are prepared and classroom lectures are conducted
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Monitoring instrument

operation skills
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Practical

exercises

1. Establish a hands-on skills training laboratory, including a typical radiation instrument

model, a simulated radiation field, and carry out hands-on training and abnormal response

training for y-peripheral dose equivalent rate monitoring in simulated sites

2. Establish VR scenarios of typical on-site radiation monitoring operations and conduct

experiential training
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Table 3 y-peripheral dose equivalent rate meter measurement performance requirements
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Metrology performance Technology requirements Measuring conditions
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Relative intrinsic error Effective measurement range covering at least 3 orders of magnitude
5 Pk Repetitive 1.255(16-HIH,)% H, <H,<11H, HA3 W ] and meter response time<10 s

fit 14 . Energy response -23% ~ +43%

80 keV ~ 1.5 MeV
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Note: HU is the lower limit of the effective measurement range of the dose equivalent rate, H is the meter reading.
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Table 4 Nuclear power plant instrumentation maintenance hierarchy management
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Maintenance Maintenance content Acceptance requirements after
classification instrument repair
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First maintenance

will affect the meter measurement performance of the repairs
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Secondary Fastening the instrument, soldering the probe connection wire and
maintenance other repairs without removing the instrument housing
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Tertiary Replacing batteries, meter straps, meter cleaning and other simple
maintenance maintenance repairs

Replacement of the counting tube, display, detection motherboard,

Calibration in accordance with the
instrument calibration protocol
XA REBEAT R AT 1
Inspection and testing of instrument
performance

IR BN G AT A A 30 E
Nspection and verification by

instrumentation managers
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