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Research on Detectable Rate Optimization of
Nuclear Grade Pipe Welds

Wu Xiang', Cui Cong”’, Wu Zhisheng', Cai Dingyang', Zhao Qianli', Gan Yiran',
Su Yingbin', Xiao Yunfei'

1. Science and Technology on Reactor System Design Technology Laboratory, Nuclear Power Institute of China, Chengdu, 610213, China;
2. Nuclear and Radiation Safety Center, MEE, Beijing, 100082, China

Abstract: The problem of undetectable welds in nuclear grade pipelines not only makes the
weld detectable rate fail to meet the requirements of current standards, but also affects the state
monitoring of welds during their life cycle, which is not conducive to the safe operation of reactor
coolant system. Taking the pre-service inspection of nuclear grade pipeline welds in floating nuclear
power plants as an example, the reasons for the undetectable welds are analyzed in detail by using
descriptive statistics. The analysis results show that the imaging obstacle of weld detection is the
main factor causing the weld to be undetectable, followed by the inaccessible factor of weld
detection. The reasons are related to design, installation, structural functionality and equipment
structural characteristics. The proposed optimization measures can improve the weld detectable rate
from 65.5% to not less than 74%, which effectively improves the weld detectable rate and ensures
the safety of the system operation.

Key words: Detectable rate, Nuclear grade pipeline weld, Imaging obstacles, Inaccessible
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Tab. 1 Classification of Inspection Items and Methods for Nuclear Grade Pipeline Welds
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Tab.2 Summary of Smpling Inspection Information of Pipeline Weld
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Tab. 4 Statistics on Imaging Obstacles in Weld Detection
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Tab.5 Summary of Causes of Undetectable Pipeline Weld
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Tab. 6 Summary of Optimization Measures
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Tab. 7 Evaluation of Optimization Effect

FIL AR | PR P
FRBE 4 AR

B 10 e 8 17T Dloe 4 IR
LEFEIX 5 S TR

B 1 22 1 I T,

i e | VEIBEER RS

A 33 F ARSI . 2930
ks

ok 55 W | e AT ATR
JETRBUK o : -
5 4 &

AHIFFE LIAZ GRS T I A A% iR A ) T AR S )
Sy FERtt, XPARGEA AT KGR T T R 8T, 4%
BT 458

(1) JELEARG I A% o Ao T A AR R RG )
FENE, R 30.6%; LRI AR R
EHZE, N 53%.

(2) EZJFE AR BET SR A K%
O ZAeiR2E . RIEAL, 4518 A Bkt
SERDIREE . AR AR RS R, ik
B IIRE S SRR A B A BT I R K o

BEAN, ASHFFE MR 5 | S KA AN T A6 ] R Ji
B, AR A i, X SEBRARR E
FIvPAh . PPARSS IR, ORI Al nis KR nT A
Fih 65.5% B/DRTEE 74%, AR TERE
TERAE TR, AU AN T IS 220 TR
FERRBETT, DA L AR A% B ) B B s AT
Ghx,

WM

SE ik

[1] T%. AP1000 %40 B IR GEEBEAG A 0T [T]. Bl 9
i, 2015, 13(28): 59-60, 95.

2] %35, TYh ) oz |l TR RS

MR 0], R E S, 2016, 49(9): 109-113.

SRS X A


https://doi.org/10.11930/j.issn.1004-9649.2016.09.109.05

	0 引　言
	1 管道焊缝检验要求
	2 焊缝不可检问题分类与统计
	3 焊缝不可检原因分析
	3.1 模型设计问题
	3.2 外部输入和接口问题
	3.3 安装误差问题
	3.4 安装工序与检测时机问题
	3.5 管道布置设计问题
	3.6 结构功能性设计问题
	3.7 设备功能及结构特性问题

	4 优化措施
	5 结　论
	参考文献

