


AINTRODUCTION

On February 28, 1991 hydraulic control unit No.36:21 was found leaking. After closer
examination of the HCU, it was noted that the water was spraying out from a circumferential
crack in a short, horizontal segment of charging water piping between the accumulator pipe
coupling and the charging water check valve, near the toe of the weld (see Figure 1, weld #1).
This was documented on condition report (CR) 91-0074, The plant was not operating at the time
of discovery.

The hydraulic control units (HCUs) are part of the control rod drive hydraulic system. They
are used 1o regulate the pressure and ilow of water to and from the control rod drives (CRDs).
There are 145 HCUs at River Bend, one for each CRD. During normal plant operation, the
HCUs direct and control cooling water and drive water to the control rods. During a reactor
scram, the HCUs provide the water needed for rapid insertion of the control rods into the reactor
core via scram water accumulators mounted en the HCU skids.

INVESTIGATION

The leaking pipe was replaced and liquid penetrant test (PT) examinations were performed on
the remainder of the HCUs (144 units) at the location of the leak (weld #1, Figure #1). Sixteen
additional linear indications were discovered and reworked; none were leaking (See Table #1),

A metallurgical evaluation was performed on the cracked pipe nipple. The study concluded that
the failure mechanism was most likely due to low cycle fatigue at the toe of the weld. General
Electric issued Rapid Information Communication Services Information Letter (RICSIL) No.056
to document the problem,

The following action plan was developed for the determination of the root cause:

Review and evaluation of existing design bases, procedures and other pertinent
physical data for errors, omissions or anomalies that could be responsible for or
contribute to the problem.

Assessment of (he data available from the plant through testing to support the
investigation,

Collection and analysis of the data to establish a potential root cause.
Confirmation of the root cause through field testing.

Design and implementation of corrective actions.

Reviews of the existing piping stress analyses and application of design basis transients required
for River Bend Station do not demonstrate the existence of a low cycle fatigue problem.
However, using observed piping displacemenis as input to the computer model, failure at the
joint in quest.on could be predicted. Furthermore, since the subject piping operates only after
a reactor scram or Technical Specification (TS) rod insertion time test, it was hypothesized that
the forcing function responsible for the pipe cracking developed during reactor scrams or TS
time test events instead of during normal operation of the plant. It was later determined that
there was no significant risk introduced from single rod scrams,



OPERABILITY EVALUATION
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FIGURE 1
Typical HCU Charging Water Piping Arrangement
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PT EXAMINATION SEQUENCE and CRITERIA

a. 100% examination of weld #1.
b. 100% examination of welds #2 and #3.

€. Where weld #2 or #3 revealed an indication, then weld #4 was inspected.



TABLE 1

Weld #1 Indication Summary from February "91

20-21
20-37
24-17
28-05

28-13

* through wall crack

REPAIR
New support riser installed
Buff, grind, no weld
Buff, grind, weld
New support riser installed
Weld found satisfactory, no rework
Buff, grind, weld
Buff, grind, weld
Buff, grind, weld
New support riser installed
New support riser instailed
Buff, grind, weld
New support riser installed
New support riser installed
New support riser installed
New support riser installed
New support riser installed

New support riser installed




TABLE 2
Indication Summary for Weld#s 2, 3, 4 Following MDCY4

WELD
CRD NO. w2 #3 M REPAIR
04-4] X File, buff, no base metal removed
12-29 X X Weld repair #3, file, buff #2
12-:37 X File, buff, no base metal removed
20-29 X X File, buff, no base metal removed
24-17 X X File, buff, no base metal removed
2441 X File, buff, no base metal removed
28-45 X File, buff, no base metal removed
32-53 X File, buff, no base m=ral removed
36-25 X File, buff, no base metal removed
36-45 X File, buff, no base metal removed
36-49 X File, buff, no base metal removed
363 X File, buff, no base metal removed
40-45 X File, buff, no base metal removed

X denotes linear indication reported

NOTES:

1. Inaccordance with the disposition of CR 91-0409, only the indications found on HCUs
12-29 and 28-45 were stress related. For the purposes of the current investigations, all
are considered to have been stress related.

2. No indications were found on any of the #4 location welds.



