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During certain periods of past operation, the inlet seawater temperature of
the open loop, safety-related salt service' water (SSW) system was greater
than 65 degrees F. The 65 degree F parameter is significant because, prior
to the issuance of license amendment 173 on July 3, 1997, 65 degrees F was
assumed in safety-related heat removal analyses described in the updated
final safety analysis report (UFSAR) .

The cause of operating with seawater /SSW inlet temperatures greater-than 65
degrees F was ambiguity in the licensing basis. Actions taken included the
issuance of a safety evaluation, and a license amendment request. UFSAR
changes identified i:1 the safety evaluation were included in the 1996 update
of the UFSAR. Subsequently, license amendment 173 authorized plant operation
with seawater temperatures to 75 degrees F. This report is submitted as part
of corrective actions identified in response to NRC findings contained in
Inspection Report 97-05. Broader corrective action planned regarding
licensing basis ambiguity will be tracked as part of the commitments made
during an enforcement conference held on November 21, 1997.

'The condition occurred while operating at various power levels and included
100 percent reactor power operation. The condition posed no threat to public
health and safety.
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BACKGROUND

The following UFSAR descriptions contained in this BACKGROUND section
summarize the descriptions prior to the 1996 UFSAR update.

UFSAR section 2.4.2 pertains to the physical oceanography of Cape Cod Bay and
adjacent portions of the North Atlantic Ocean. UFSAR section 2.4.2.3.1
pertains to the distribution of seawater temperatures in the vicinity of
Pilgrim Station. Tables and figures summarize vertical and horiLontal
distributions of seawater temperature. Cape Cod Bay is the ultimate heat
sink for Pilgrim Station. The majority of the salt water drawn frem the bay,

| is supplied, via the nonsafety-related circulating water system, to the main
| condenser waterboxes for condensing steam, from the main turbine, to water as

part of the condensate-feedwater-steam cycle. A portion of the salt water
i

. drawn from the bay is also supplied to the safety-related salt service water
(SSW) system.

.UFSAR Figure 2.4-3 depicts average near-surface and seabed seawater
temperatures offshore in the vicinity of Pilgrim Station in the Month of
August 1967 and comparable records for the Boston Tide Station. The values
depicted are the daily averages of the highest and lowest readings recorded.
UFSAR Figure 2.4-2 depicts maximum, minimum, and mean surface water
temperatures for the Cape Cod Canal and Boston Tide Stations. Also plotted
are mean temperatures from the World Atlas of Sea Surface Temperatures. The
maximum monthly mean temperature at the Boston Tide Station was 75 degrees F,
while the maximum monthly mean temperature a* the Cape Cod Canal is slightly
cooler, at 74 degrees F during the summer.

UFSAR section 10.7 pertains to the SSW system. The SSW system is an open
cycle / loop system that utilizes salt water f rom Cape Cod Bay. The system
provides service water to the nonsafety-related screen wash system, the
nonsafety-related turbine building closed coeling water (TBCCW) system heat
exchangers 'A' and 'B', and the safety-related reactor building closed
cooling water (RBCCW) system heat exchangers 'A' and - 'B' . After passing
through the BBCCW/T3CCW heat exchangers, the salt service water is discharged
to Cape Cod Bay. The safety objective of the SSW system is to provide a heat
sink to the RBCCW system under transient and accident conditions. The powergeneration objective of the SSW system is to provide a heat sink for the
RBCCW system and the TBCCW system during planned operations in all operating
states. UFSAR section 10.7 describes the design and operation of the SSW
system but does not identify or address seawater /SSW temperatures.

NRC FORM 366A (4-95)
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UFSAR section 14 pertains to the Pilgrim Station safety analyses that
includes abnormal transients,. postulated design basis accidents, and special

,

events. Table 14.5-1 summarizes the primary containment response to a locs
of coolant accident. The table indicates the response for three cases that

| each identify a 65 degree Fahrenheit seawater /SSW inlet temperature,

i Technical Specifications do not identify or specify seawater /SSW water
| temperature as a parameter. Technical Specifications 3/4.5.B pertains to

containment cooling and identifies the number of RHR/LPCI pumps, RBCCW pumps,
and SSW pumps for containment cooling system operability.

On July 18, 1994, and other dates in the summer of 1994, seawater /SSW inlet
temperatures greater than 65 degrees F, approximately 66 - 67 degrees F, to
the RBCCW heat exchangers were experienced during certain periods. A
corrective action program document (PR 94.9297) was written to document
seawater temperatures greater than 65 degrees F. The temperatures, although
greater than 65 degrees F, were consistent with the service water studiesdescribed in the UFSAR. The temperatures were evaluated relative to
operability in accordance with guidance contained in GL 91-18, " Operability
Guidance". The evaluation supported service water temperatures greater than
65 degrees F (i.e., 65 degrees F to 75 degrees F) . The temperatures
experienced prompted fundine for the NSSS supplier to conduct analysis
necessary to change the seawater /SSW design temperature from 65 degrees F to
75 degrees F.

In the January 16, 1995, to February 10, 1995, timeframe, a self-assessment
of the service water system was conducted. The self-assessment resulted in
the identification of certain Generic Letter (GL) 89-13 actions that had not
been completed when the self-assessment report was prepared. The final
response to GL 89-13 was pending the resolution of certain actions stemming
from the self-assessment,

,The SSW system operating procedure 2.2 32, " Salt Service Water System," was
revised (to rev. 35) and issued on February 23, 1995. The revision added 75
degrees F as a new administrative limit. The 75 degree F limit was derived
from the operability evaluation written in response to PR 94.9297 Prior to 3*the revision, there was no administrative limit relative to seawater /SSWs

water temperature in procedure 2.2.32.

|
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On May 15, 1995, an NSSS supplier oocument GE-NE-523-A044-0595, " Pilgrim
Nuclear Power Station Decay Heat Removal Capability," was issued.
Essentially, this document contained analyses performed to determine the
decay heat removal capability following a reactor shutdown under normal and
accident conditions with seawater /SSW inlet temperatures from 65 degrees F to
75 degrees F and flow rate reduced to 4,500 gpm (i . e . , 90 percent of the
design flow rate of 5,000 gpm). This analysis supported a decrease in the
SSW ficw rate, from 5000 gpm to 4500 gpm, that was part of the actions
stemming from a problem report written in 1994 (PR 94.9385) and included a
calculation (M630) and c safety evaluation (#2892).

In the July - August 1995 timeframe, a cradual increase in seawater /SSW inlet
temperatures was noted. On August 3, 1996, engineering memorandum NESD 95-
374 was issued relative to the increasing seawatec/9SW temperature, and re-
affirmed the operability evaluation performed for PR 94.9297.
On August ", 1995, PR 95.9431 was written to document that the plant computeri

hourly log had recorded the inlet seawater /SSW water temperature to the RBCCW
system loop 'B' heat exchanger at 75.5 degrees F (i.e., greater than 75
degrees F) . The water temperature to the RBCCW loop 'B' heat exchanger was '

greater than 75 degrees F for about 42 minutes. The inlet seawater /SSW watertemperature to the RBCCW system loop 'A' heat exchanger was slightly less
than 75 degrees F. The temperature was evaluated relative to operability and
documented in engineering memorandum NESD 95-176, and supplemented a previous
evaluation (NESD 95 74) regarding seawater /SSW temperature.

Memorandum neb; 95-176 included a discussion of historical (preceding 20
years) maximum seawater inlet temperatures, based on hourly recordings, and
identified 76 degrees F as the maximum hourly temperature recorded. Further,the document identified a long term (i.e., 30 day) average inlet temperature
of 65 degrees F for containment response and a short term (i . e . , 8 hour)
average inlet temperature of 75 degrees F that was limited by environmental
qualification of components and NPSH requirements of the RHR and Core Spray
systems' pumps. A maximum seawater /SSW temperature of 75 degrees was
considered a conservative temperature based on a 8 hour average. The UFSAR
section 2.4 Figure 2,4-2 identifies 75 degrecs F as the maximum temperature
recorded at the Boston Tide Station for the month of September. The design
basis accident analysis considered both a short term and a long term (30 day)
response. The long term containment response was considered bounded by the
30 day average seawater /SSW inlet temperature.

NRC 1 ORN1366A (4-95)
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In September 1995, the NSSS supplier was contracted to calculate the time
dependent drywell atmosphere temperature response profile following a range
of small steamline pipe breaks based on a seawater /SSW water temperature of

I
75 degrees F.

An engineering calculz. tion was completed in March 1996. The calculation
(S&SA 90 rev. 0) was performed to document the collection and analysis of
historical Pilgrim Station seawater temperature data, and evaluate the
confidence level that the (then) proposed design inlet seawater /SSW
temperature of 75 degree F would not be exceeded over the remaining life of
the plant. The calculation included 17 years of historical seawater
temperatures, from 1976 to 1995. The data included approximately 30,000
hourly temperature measurements and yielded maximum average temperatures
during periods of hours (i.e., 1 hour, 6 hours, 8 hours, and 12 hours) anddays (i.e., 1 day, 5 days, and 30 days). The calculation concluded, with a
confidence level of 95 percent or greater, that a seawater /SSW inlet
temperature of 75 degrees F would not be exceeded in any given year.
Moreover, for the years up to and including 1995, the calculation predicted
maximum mean temperatures of less than 65 degrees F for a 30 day period.

On January 26, 1996, preliminary results of NSSS analyses indicated the
drywell temperature profile was notably different than the profile contained
in the August 1987 NSSS supplier document EAS-98-0887, "Drywell Temperature
Analysis." The profile indicated more energy in the drywell atmosphere than
the profile in the analysis of record (August 1987).

PR 96.9028 was written to document questions raised as a result of the
preliminary results. [The preliminary results initiated and modified the
(then) on going engineering activities related to a 10 CFR 50.59 evaluation
supporting UFSAR changes involving seawater /SSW temperature and related
analyses.)

The preliminary results also initiated a Boston Edison Company nuclear
engineering department review to identify affected equipment. The review
included the environmental qualification of components inside primary
containment and the NPSH of the RHR and core spray systems' pumps. The
review of components qualified for the environment inside primary containment
prompted component testing by a contractor (Wyle). The review of the NPSH of
the RHR and core spray systems' pumps prompted additional analysis by the
NSSS supplier. LER 97-018-00 will report the problem described in PR
96.9028.

NRC FORM 366A (4-95)
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In March 1996, the final results of the time depeident drywell atmosphere
temperature response profile following small steamline pipe breaks was
issued, in NSSS supplier document GE-NE-T23-00732-01, " Pilgrim Nuclear Power
Station Containment Heat Removal Analysis." The report included drywell
atmosphere temperature profiles for seawater /SSW inlet water temperatures of
65 degrees F and 75 degrees F.

Safety Evaluation #2971, written in March 1996, expanded background
information related to the design basis of the NPSH for the pumps of the CSCS
sub-systems (i.e., HPCI, RHR/LPCI/LPCI mode, and core spray systems) and the
RCIC system. The safety evaluation references included the January 1996 NSSS
supplier document GE-NE-B13-01805-11 (drywell piping insulation) andcalculation M662 (rev. 0). Safety Evaluation #2971 stemmed from PR 95.9417
Safety Evaluation #2971 included changes to UFSAR sections 4.8.5.1 (RHRsystem), 6.4.3 (core spray system) , and 14.5.3. (LOCA). The ::hange s wereincluded in the 1996 UFSAR update.

The preceding UFSAR descriptions contained in this BACKGRCUND section
summarize the descriptions prior to the 1996 UFSAR update. ,

'

On September 7, 1996, at 0607 hours, the seawater /SSW temperature to the
inlet of the RBCCW heat exchanger 'A' was greater than 75 degrees F. A
limiting condition for operation (LCO) was entered because of the temperature
and was terminated about five minutes later, at 0611 hours, when thetemperature was less than 75 degrees F. PR 96.9456 was written to documentthe seawater temperature experienced.

A license amendment request to credit containment pressure in determining
available NPSH and clarify the design basis was submitted on January 20, 1997(letter 2,97.004). The analysis supporting the request included a design
temperature of 75 degrees F. Ultimately, the license amendment was issued on
July 3, 1997

On April 11, 1997, and pending the issuance of the license amendment, acommitment was made, via letter 2.97.042, to incorporate an administrative
limit of 65 degrees F for seawater /SSW inlet temperature, and entry into a
containment cooling limiting condition for operation (LCO) whenever thetemperature exceeded 65 degrees F. Because of inctrumentation accuracy
considerations, the 65 degrees F administrative limit would be invoked at an
indicated temperature of 64.1 degrees F.

NRC FOkM 366A(4-95)
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LCOs were subsequently entered on April 24, 1997 (resulting from a main
condenser backwash), June 15, 1997, and June 19, 1997, when the seawater /SSW
inlet temperature was greater than 64.1 degrees F. Each LCO was terminated
in one to three hours after the temperature was less than 64.1 degrees F.

On June 20, 1997, and pending the issuance of a license amendment, a revised
commitment was made, via letter 2.97.063, regarding the seawater /SSW
temperature administrative limit. The administrative limit was changed from
65 degrees F to 68 degrees F. Safety evaluation 3104 provided the basis for
seawater /SSW inlet temperatures to 68 degrees F. Because of instrument
accuracy limitations, the administrative limit would be invoked at an,

indicated temperature of 67.1 degrees F.

LCOs were subsequently entered on June 27, 1997, and
June 29, 1997, when the seawater /SSW inlet temperature was greater than 67.1
degrees. Each LCO was terminated about one hour later, after the temperature'

was less than 67.1 degrees F.

License amendment 173 was issued on July 3, 1997. The amendment included.

authorization to operate with seawater /SSK inlet temperatures to 75 degrees2

F.

During August 1997, the NRC conducted a follow-up inspection of the 1995
self-assessment of the service water system. The inspection was documented
in Inspection Report 97-05. NRC inspection findings included those
pertaining to 10 CFR 50.72/50.73 reportability, including seawater
temperatures greater than 65 degrees F (PR 94.9297) and indicated that past

; operation with seawater temperatures greater than 65 degrees F was
reportable. Subsequent re-assessment by regulatory affairs personnel
concluded that the periods of past operation while seawater temperatures were
greater than 65 degrees F were reportable. Problem Report 97.9668 was
written to document the conclusion. The NRC Operations Center was notified

1 at 1354 hours on November 4, 1997

DESCRIPTION

'

During certain periods of past operation, seawater temperatures greater than
65 degrees F were experienced. The temperatures experienced, although4

greater than 65 degrees F, were consistent with seawater studies described
UFSAR section 2.4. The 65 degree F temperature, however, is significant
because, prirr to license amendment 173, 65 degrees F was the temperaturei

assumed in the UFSIG Chapter 14 accident / transient analysis for evaluating
containment cooling functions provided by the RBCCW system and RHR system,
core cooling functions provided by the RHR and core spray systems, and
safety-related area cooling functions provided by the RBCCW system, l

|
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The condition existed during certain periods of past operation that included
100 percent reactor power.

CAUL 2

The cause of operating with seawater /SSW inlet temperatures greater than 65
degrees F was due to the Pilgrim Station licensing basis that was cainbiguous ,
leading to the conclusion that the use of 65 degrees F in the UFSAR chapter
14 analyses was consistent with the UFSAR section 2.4 description of 65
degrees F as a maximum monthly mean seawater temperature. Historically, the
values (parameters) in the UFSAR for system performance have been a mixture
of limits, minimum values, nominal values, and analytical values. There was
no standard applied to listed values (e.g., seawater ter.perature).

INITIAL ACTION

Initial action taken in the 1994 1996 timeframe included evaluating the-
,
'

seawater /SSW temperature relative to operability in accordance with GL 91-18;
refer to the BACKGROUND sectian. The evaluations concluded that safety-
related cooling systems should be considered operable with a constantseawater /SSW inlet temperature of 75 degrees F.

Meanwhile, analyses were initiated to change the temperature input
assumptions described in various sections in UFSAR to 75 degrees F.

CORRECTIVE ACTION TAKEN

Corrective action taken in addition to the actions described in the
BACKGROUND section, included the following:

Safety Evaluation #2983, approved March 25, 1996, identified changes too

the UFSAR that were included in the 1996 update of the UFSAR.

A license amendment request was submitted to the NPC in January 1997 The
o

request, to include credit for containment pressure-analyses involving
safety-related pumps' net positive suction head, included authorization to
operate with seawater /SSW temperatures up to 75 degrees F. License
amendment 173, issued on July 3, 1997, included authorization to operate
with seawater /SSW temperatures up to 75 degrees F.

NRC l ORM 366A (4-95)
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i

CORRECTIVE ACTION PLANNED

Corrective action planned regarding ambiguity in the Pilgrim Station
licensing basis includes a design basis information program, improvements in
the UFSAR and licensing basis information. These actions will be separately
tracked as part of the commitments made by Pilgrim Station personnel during|

! an enforcement conference held on November 21, 1997,
1

i SAFETY CONSEQUENCES

The periods of plant operation with the seaw.ter/SSW inlet temperature
greater than 65 degrees F posed no threat to public health and safety.

Safety Evaluation #2983 included an evaluation of inlet seawater /SSW
temperatures of 65 degrees F and 75 degrees F. Therefore, seawater /SSW inlet
tempel.atures less than 75 degrees F did not adversely affect the operability
of the systems affected by inlet seawater /SSW temperature.

The seawater /SSW inlet temperature of 75.7 degree F supplied to the RBCCW
heat exchanger 'B' as indicated on the plant information computer on August7, 1995, was greater than 75 degrees F for approximately 42 minutes. A
design inlet temperature is used as input to models that evaluate long term
cooling of primary containment. Because of conservatisms in the mcdels andthe long term nature of the evaluation analyses, the short duration and
magnitude of the temperature experienced on August 7, 1995, would have had a
negligible effect on the analyses results.

fhis report wa s submitted in accordar.ce :ith 10 CFR 50.73 (a) (2) (ii) (B)
because the seawater temperatures experienced during past periods of reactor
operation, althcugh greater than 65 degrees F and consistent with seawater
studies conducted as part of Pilgrim Station licensing, were greater than the
temperature (65 degrees F) used for evaluating accidents and containment
responses in the UFFAB.

SIMILARITY TO PREVIOUS EVENTS

review was conducted of Pilgrim Station licensee event reports (LCRs). The
A

review focused on LERs involving similar design or analysis related problems.
The review identified LERs 88-003-00, 91-018-00, 92-001-00, 95-010-00, 97-007-00, and 97-011-01.

,

I
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LERs 88-003-00 and 91-018-00 involved analyses for degraded voltage
protection. LER 88-003-00 reported the setpoints of degraded voltage relays
were too low. LER 91-018-00 reported that subsequent analysis in 1991
concluded that the scenario (i.e., a turbine generator trip with a LOCA)
considered to be the worst case for degraded voltage in 1988 to be incorrect.

LER 92-001-00 involved class 1 piping seismic damping ratios that were found
to not conform with the damping ratios approved by the NRC for use at
Pilgrim. The damping ratios used, from 1982 to 1992, were increased in two
changes to the UFSAR. The changes incorporated the damping ratios from
Regulatory Guide 1.61 and ASME section III Code Case N-411.

I
LER 95-010-00 reported that Pilgrim Station had not operated in accordance
with Technical Specification 3/4.5.B on certain dates in 1991 and 1992.
Specifically, the 72 hour limiting condition for operation was not complied
with during certain periods in 1991 and 1992 because individual recorded In-
service test program flow test data in 1991 - 1992 for two of the five SSW
pumps was less than necessary to meet the specification of 55' TDH at 2700
gpm. The condition was first identified in November 1994 following a review
of the SSW system design basis as part of preparations for the self-
assessment of the service water system. As a result of a resultant
calculation (M6 3 0) , it was discovered that 87.5' TDH, as measured at the SSW
pump impeller, at 2700 gpm, was necessary to meet the specification of 55'
TDH as measured at the pump discharge, at 2700 gpm. A retrospective review
of individual recorded In-service test program flow test data of the SSW
pumps identified the failure to comply with Technical Specification 3/4.5.B
on certain dates in 1991 and 1992.
LER 97-007-00 reported the de-energizing of 120 vac safeguards buses during a
severe storm (blizzard). The direct cause was the automatic shut down of thevoltage regulating transformers that power the buses due to brief, severe
undervoltage conditions on the off-site 345 KV transmiscion system. The
transformers' purchase specification did not address and the manufacturer and
supplier documentation did not identify an automatic shut down feature if
input voltage was greater than zero volts but less than a specified voltage
(384 vac),
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LER 97-011-01 reported a vulnerability to single failures that could
potentially result in the SSW system being in a configuration with one pump
serving both SSW trains.

l ENERGY INDUSTRY IDENTIFICATION SYSTEM (EIIS) CODES

The EIIS codes for this report are as follows:

| COMPONENTS CODES

Cooler CLR sExchanger, Heat HX
Pump

E

SYSTEMS

Closed / Component Cooling Water System (RBCCW/TBCCW) CC
Essential Service Water System (SSW) BI
High Pressure Coolant Injection System (HPCI) BJ
Low Pressure Core Spray System BM
Reactor Core Isolation Cooling System (RCIC) BN
RHR/ Low Pressure Coolant Injection System BO
Ultimate Heat Sink System (SSW/ Cape Cod Bay) BS
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