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1. Introduction

Kori unit 3 had stopped operation due to leakage at
steam generator drain line socket weld on June 6th,
2008[1]. The cause of socket weld damage was known
as welding defect and fatigue by vibration under normal
operation. With above reason, the government has been
required developing management program for small
bore piping socket weld. Therefore, we have developed
the socket weld management program to secure
reliability and soundness of socket welds which are
located at all domestic NPPs.

2. Methods and Results
2.1 Definition of socket weld
Socket welds are commonly used in the piping
systems less than 2-inchs[2]. Fig.1 shows the cutaway

view of socket weld and the typical installation type of
socket weld in shown in Fig.2
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Fig. 1. Schematic of small bore pipe socket weld

-Materials : CS, SS, Cr-Mo

-Purpose : temperature/pressure measurement, drain,
sampling etc.

-Cause of failure : vibration, weld defects

-Failure mechanism : high cycle fatigue

-Failure area : socket weld root or toe

2.2 Classification of socket weld

Socket welds are classified into cantilevered type and
complex type based on configuration.

-Cantilevered type : cantilever type small bore socket
weld
-Complex type : all kinds of type except cantilever

Fig. 2. Cantilevered type socket weld(left), complex type
socket weld(right)

2.3 Fatigue characteristic of socket welds

Weld root cracking
-High cycles, low load
-Vibrational fatigue failure
-Crack growth : inner side to outside

Weld toe cracking
-Low cycles, high load
-Vibrational fatigue failure
-Crack growth : weld toe to inside

Fig. 3. Root failure (left), Toe failure (right)
2.4 Risk evaluation

Risk evaluation was performed by EPRI socket weld
evaluation formula[3] .

Cantilevered type socket weld
-Method : max. acceleration
-formula :
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Complex type socket weld
- Method : max. velocity
-formula :
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2.5 Non-destructive socket weld inspection method

Applicable non-destructive inspection methods are as
follows:

-VT : pressure boundary condition

-PT : surface and toe crack

-UT : fatigue crack, LOP

-VC : vibration check

2.6. Risk group classification

Risk group were classified considering vibration risk
and pipeline importance. Risk groups consist of nine
risk areas which have a different inspection methods

and interval.

Table. 1 Risk Group

Yibration Risk
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Vibration risk
A= 100
-A:50<rr <100
-C: 0 <rr<50

*rr(risk rate)= (measured /allowable)*100

Pipeline importance
-1 :mmportance grade 1
-I1 : importance grade 2
-I1 : importance grade 3

Table 2 shows the method and period of NDE for
each risk group. All available kinds of NDE are applied
for Socket welds at vibration risk and critical pipe.
Socket welds at the others pipe were inspected by
operation condition based on vibration analysis.

Table. 2 NDE methods and interval according to risk

group area
: Ingpection | Ingpection
Region | pefiod(yr) | mthods Remarks
I+4 @ 1 VI, FT, UT
I+A @ 1 VT, PT, UT
m+a @ 3 VT, PT, UT
I+B @ 2 VT, UT
I+B ® 2 VT, UT
I+B ® 3 VI, UT
I+C @ [} VT PT
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Fig. 4. Inservice inspection plan for socket weld

3. Conclusions

Operational risk rate has been evaluated using the
equation of risk rate for small bore piping socket weld.
The rate of pipe importance was classified into 3
groups and nine risk regions were made. The method
and period of NDE were set at each region with
consideration of the pipe importance and vibration risk
rate. Based on this criteria, The ISI plan was made as
shown in figure 4. This program makes it possible to
manage effectively small bore piping socket welds.
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