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Quality Control of Single-Side Welding with Double-Side Formation for
Main Steam Super Pipeline in Nuclear Power Plant

HUANG Qinghui, XIANG Jiebo, ZHU Congbin

China Nuclear Power Engineering Co., Ltd., Shenzhen 518124, China

Abstract: In view of the characteristics of the main steam super pipeline in nuclear power plants, such as large wall thick-
ness, deep and narrow groove, large welding deposition volume and high inspection requirements, the difficulties of on-site
installation welding construction were analyzed, and quality control measures were proposed from four aspects: welding pro-
cess control, welder skill management, operating environment control, and post-weld treatment and inspection control. For
welding process control, a slender nozzle was adopted for GTAW root pass with proper manipulation and shielding, and a re-
served window was used to monitor the back-side formation of the weld. For welder skill management, welder qualification
screening, primary qualification rate assessment, specialized training and performance-based incentive were implemented to
ensure the welders' skill level. For operating environment control, wind shielding and dehumidification measures were
strengthened. For post-weld treatment, post-heating and stress relief heat treatment processes were strictly controlled, and
non-destructive testing was added before heat treatment for early defect identification. With the above control measures, the
primary qualification rate of on-site installation welding for the main steam super pipeline in a nuclear power plant reached
100%, which can provide reference for quality control of on-site installation welding of similar thick-walled pipelines.
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Fig. 1 Schematic diagram of the groove of the main steam super pipe-

line of a nuclear power plant

F1 EHiEHEP280GH (5=60 mm)LZEM 5 (FTEHE,%)
Table 1 Chemical composition of pipeline material P280GH

(6=60 mm) (wt. %)

C S P Si Mn Ni
<0.22 <0.02 <0.025  0.10~0.40 0.80~1.60 <0.50
Cu Sn Cr Mo Al Ce
<0.25 <0.30 <0.25 <0.10 0.02~0.05 <0.48

iE:C,=C+Mn/6+ (Cr+Mo+V)/5+(Ni+Cu)/15.
2 HiEHEIP280GH(6=60 mm) 1AL
Table 2 Mechanical properties of pipeline material P280GH

(6=60 mm)
R H IKERE/C PERESSL L (H
Ry, >275 MPa
et R 470~570 MPa
EDRL RN A >21%
310 Ry, >186 MPa
R, >243 MPa
KV2FH{H =60 ]
g 0 .
KV2 f2/ME >40 ]

P RB E AR R S A AR 2 R TR R A
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Fig.2 Schematic diagram of welded joints
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Table 3 Chemical composition of nuclear-grade welding filler materi-

als(wt. %)
ey C Si Mn S P
ER70S-3  0.06~0.15 0.45~0.75 0.90~1.40  <0.025 <0.030
E380B <0.10 <0.90 <1.40 <0.025 <0.030
) Ni Cr Mo Cu Y4
ER70S-3  <0.15 <0.15 <0.15 <0.50 —
E380B <0.30 <0.20 <0.30 — <0.04
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Table 4 Process parameters of GTAW + SMAW

SR JEIE TR Wt TP /A 2L fig e/ (kJ-mm™) RIS AR
FTIIK GTAW ER70S-3,21.6 mm HiER 70~135 0.25~1.20 99.99%Ar, Jif5>13.5 L/min
2GT E380B, 3.2 mm HhR 85~135 0.90~3.05 —
HUFE/% T SMAW o
E380B, 24.0 mm Hi R 130~180 1.40~3.20 —
17K GTAW ER70S-3, 1.6 mm HIRIERE 85~190 0.25~2.00 99.99%Ar, JiL #>13.5 L/min
5GT E380B, 3.2 mm Hi R 90~140 1.50~5.60 —
HFE/25 T SMAW o
E380B, 4.0 mm R E: S 135~185 2.30~6.00 —

FEFAGRE K T 125 °C, & )8 E A2 5] 7L B 125~250 °C, J& # % E 42 %] 7€ B 200~350 °C,
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Fig. 3 Clever use of reserved sections for back-forming monitoring.
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Fig. 4 Welding process control
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