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On June 22, 1991 with the reactor at approximately 100% power, a single outboard
Main Steam Isolation Valve (MSIV) closed, resulting in a high flux automatic
reactor scram. The root cause for this event was poor workmanship during
original construction of a soldered copper joint in the non-safety related
nitrogen supply pip’1g to the outboard MSIVs. Corrective actions include
replacement of the MSIV copper piping with stainless steel tubing and evaluation
of the long term suitability of existing ropper piping in systems related to
plant safety or availability.

While proceeding to cold shutdown, on June 23, 1991, a partial Primary
Containment Isolation System (PCIS) Group IV actuation isolatea the Residual
Heat Removal (RHR) system suction piping. This occurred while aiigning RHR to
enter shutdown cooling. When the RHR pump was started, a pressure surge, cause
unknown, resulted in the PCIS actuation. Corrective actions include
installation of instrument line snubbers, and testing and analvsis of the RHR
shutdown cooling system.

This report is submitted as a supplemental update on corrective actions taken
and testing performed.
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The root cause of the pipe joint failure has been determined to be poor
workmanship during original construction. Inspection of the copper pipe
soldered joint revealed inadequate coupling. A two inch pipe should be
inserted approximately 1-1/2 inches into the coupling, then soldered.
This pipe was inserted approximately 3/4 inches when it was soldered.
The pipes on both sides of the failed joint were structurally mounted in
such a way that a small tensile stress was applied to the joint.
Additionally, the solder used was 50-50 Sn-Pb, which is not an optimal
solder for the higher temperature area {steam tunnel). The pulling
action, in association with the inadequate joint const-uction, and the
application of 50-50 Sn-Pb solder caused the joint to fail approximately
seventeen years following installation.

The cause of the partial PCIS Group IV actuation is unknown. Prior to
initiating the shutdown cooling mode of the RHR system, the suction piping
is filled by opening the RHR outb.ard suction line isolatinn valve and
manually filling with the condensate service water system. Once cumplete,
the RHR inboard suction line isolation valve is opened and the sucticn
piping is flushed to minimize thermal shock to the RHR system vessel inlet
nozzles. Once complete, the RHR pump is started. When the RH4R pump was
started a momentary pressure surge occurred, sensed by the PCl ~ressure
switches. The pressure surge was sufficient to cause one pressure switch
to trip, resulting in the automatic closure of the RHR shutdown cooling
outboard suction line isolation valve.

IIT. ANALYSIS OF EVEMT

A single MSIV closure transient is a non-limiting event. Al] automatic
actions occurred as designed. Operator response was good, quickly
restoring the plant to a stable condition.

The partial PCIS Greup IV isolaticn and momentary loss of shutdown ccoling
is not a safety concern. All automatic actions for the isolation were
verified to have occurred as designed. Shutdown cooling was initiated
within six minutes following the isolation.

IV. CORRECTIVE ACTIONS

1. The fittings on the MSIV contrn] pack were tightened to eliminate
the leakage. Additicunally, preventative maintenance actions have
been initiated to inspect the MSIV nitrogen piping each outage.

2. The copper, non-safety related nitrogen supply header in the steam
tunnel area (outboard MSIVz) was replaced with stainless steel
tubing.
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when entering the shutdown cooling mode. This mode of operation
was successfully entered without PCIS actuation. The testing
revealed no system perturbations.

FACILITY NAME (1) O RET NUMBER ) LER NUMBERS; PAGELH
YEAR SEQUENTIAL Ry 20N
wUMBER NUMBER
Duane Arnold Energy Center ols|ofolo 3[3]1{9 1[4 005 [ o1 OF | 5
"f??rm mace 4pace 14 recwired, use additianal NRC Ferm JBA «) (17) '

3. The remaining outboard MSIV copper tubing connections (safety
related) were leak checked using a soap solution. One very minor
fitting leak was found and corrected.

4. Solder materials are evaluated during rework or installation for use
in high ambient temperature applications.

S. A review of plant documents to identify additional systems utilizing
copper piping which could affect plant safety or availability was
completed. Three areas were identified:

a. Instrument air system: An inspection program of two (2) and
three (3) inch solder joints was completed by September 16,
1991. Of the 318 joints inspected, 5 were rejected due to
Joint leakage and 56 joints were rejected for inadequate
solder coupling as identified by ultrasonic examination,

The rejected joints have been repaired, overlayed
with a metallic bonding compound and /or physically
restrained to prevent joint failure.

b. Safety related copper tubing for the outboard MSIVs: This
tubing was replaced with stainless steel tubing during the
recent refueling outage as recommended by an engineering
review complieted July 16, 1991.

c. Safety related instrument air supply for the control building
ventilation system: A review of the long term suitability of
this tubing was completed August 22, 1991. It was determined
this tubing (nominal size one inch or less) is not likely to
be susceptible to the failure mode associated with the larger
soldered joints. Trending of leakage as determined by
quarterly surveillance testing is adequate to identify
increasing joint leakage.

6. Instrument line snubbers for the shutdown cooling PCIS pressure
switches were installed November 27, 1991.

7. Additional RHR system testing was performed on February 28, 172
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ADDITIONAL INFORMATION

Failed component identification: The failed joint was a two inch
copper piping coupling connection at a 90 degree elbow bonded with

50-50 Sn~Pb solder.

Previous Similar Events:

- A manual scram event occuried on September 13, 1990 (LER 90-015).
This event was caused by a poorly soldered copper joint in the
instrument air system. As part of the corrective actions fer this

event, an inspection program of soldered joints for the instrument
air system was begun. The niirogen supply system was not
recognized at that time as being susceptible to a similar failure.

A RHR PCIS Group IV isolation event czcurred on December 10, 1990

(LER 90-022). In that event, the isclation occurred when the
inboard and outboard suction line isolation valves were opered.
The corrective actions for that event included the procedural
enhancement of filling the RHR system suction line. A review of
this corrective action indicates that it was successful in reducing

suction piping voids.

Applicable EIIS System/Component Codes:

System System Code
Nitrogen Supply System LK
Primary Containment Isolation System JM
Reactor Protection System JD
Residual Heat Removal System BO

ctor Recirculation System AD
..idensate Service Water System KA

Component Comoonent Code
Main Steam Isolation Valves ISV
RHR Inboard and Cutboard Isolation Valves ISV
RHR Pumps P
Pressure Switches PS

These events were reported pursuant to 10CFRE0.73(a)(2)(iv).




