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Surveillance Testing performed prior to March 16, 1990 and conducted in accordance
with Surveillance Test (ST) 21.5-2 "ESW Flow Test Through ECCS Room Coolers and RHR
pump Seal Cooler - Unit 2", verified ESW component flows with the ESW System aligned
with both room coolers in the room being tested and one room cooler in each of the
other ECCS and RCIC System pump rooms receiving ESW System flow. In this
configuration, the ESW flow through each aligned room cooler was greater than the
minimum acceptable ESW flow,

The Special Procedure conducted on Unit 2 was performed with £SW flow to both room
coolers in each ECCS and RCIC System pump room (20 room coolers). The data recorded
indicated that the following eleven Unit 2 room coolers were not receiving required
flows under design basis accident conditions: both HPCI pump room coolerss both RCIC
pump room coolers; both "A" CS pump room coolers; both "C" CS pump room coolers; both
“A" RHE pump room coolers; and one of the two "B" RHR Pump room coolers, Therefore,
two CS pumps (“A" & “C"), one RHR pump ("A"), the HPC! System, and the RCIC System
could be rendered inoperable due to less than required ESW component cooling flow.

On March 6, 1990, Unit 3 ESW testing was completed. With £SW flow to Unit 2

isolated, ESW flow through Lnit 3 components was verified to be greater than that
required.

Cause of the Condition

The proximate cause of this event was the gradual bulldup of corrosion products and
si1t on the interfor wall of the ESW piping resulting in higher resistance to flow.

Unit 3 ESW System piping was replaced during its last outage. This pipe replacement
of the Unit 3 portion of the ESW System may have contributed to the reduced Unit 2
ESW System flow., This is because less pipe restrictions with the new pipe on Unit 3
would cause higher ESW flow to Unit 3 diverting flow from Unit 2. Pre-modification
dua) unit testing was not performed, however, Unit 3 testing completed on March 6,
1990 and subsequent dual unit test1ng demonstrated satisfactory flows of the Unit 3
ESW System. This indicates that satisfactory flows have probably existed in Unit 3

since its ESW pipe replacement, The condition of Unit 3 FSW flow prior to the
modification is indeterminate.

A root cause analysis revealed contributing causes including less than adequate (LTA)
chemical treatment of the ESW system, lack of understanding of the ESW design basis,

LTA administrative controls involving modifications (mods) and testing and L1A
original design.

The chemical treatment of the ESW System was LTA because of a high rate of

unavailability and low priority placed on repairs of the chemical treatment system
since installed in 1985,

The lack of understanding of the ESW design basis involved:

- not having a full appreciation of the importance of chlorination of the fSW
system

-not fully understanding the significance of a loss of instrument air on SW
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| “lack of [SW design information availability on the site

| The LTA administrative controls involving mods and testing involved the following
| factors:

I “baseline date taken for ESW during initial startup in 1974 did not include heat
| transfer data that would have been helpful in the design of later modifications

| “LTA mod acceptance criteria and testing methodologies supplied by engineering on
| ESW mod performed in the mid-1980's

| “Network Analysis performed in 1985 not formally followed up by a safety
I evaluation

| “ESW testing was LTA due to lack of complete ESW design information at the station
| The LTA original design involved the following factors:

| =not fully considering the effects of low river water flow on carbon steel pipe
| and chei ing river water chemistry over time

| =no cleanouts for maintenance or provisions for monitoring flow
| ~there were low points where crud could collect
| ~loss of instrument air effects were not fully considered

Analysis of the Event

No actual safety conseguence occurred as a result of this event,

With offsite power available and no seismic event, cooling water for ECCS and RCIC
System pump rooms and other equipment would be supplied by the non-safety related
Service Water System if required. ihe Service Water System operates at a higher
pressure with greater capacity than the ESW System and would provide greater than
minimum acceptable cooling water flow to the pump room coolers even during a loss of
air event,

If the facility experiences a design bases event including a 1088 of offsite power,
the Service water System and Instrument Air System are assumed to be unavailable,
Upon loss of air, the air operated ECCS and RCIC System pump room cooler isolation
valves would fail open., In this configuration some heat removal would still occur
for these rooms using ESW. Depending on the heat loads within the plant and the
temperature of the incoming ESW water (seasonally dependent), ESW may have performed
its intended function under certain environmental and climatic conditions, lnder
worse case envircnmental and climatic conditions, ESW would not have performed its
safety function for design bases events involving loss of offsite power which would
cause the HPCI System, two CS pumps, one RHR pump, and the RCIC System to be
inoperable,
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