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On February 20, 1996 at 2000 hours, with the plant in Mode 1 at 56% power, an engineering review discovered that the
Reactor Coolant System (RCS) cooldown rate requirements of the Technical Specitications (TS) Limiting Condition for
Operation (LCO) 3.4.9.1(b) were not satisfied during RCS cooldowns that occurred on April 24, 1994, July 28, 1994, and
December 15, 1995. The action requirements for TS 3 4.9.1 specify that an engineering evaluation be performed to
deterrmine the structural integrity of the RCS and its acceptability for continued operation. This evaluation was not
This event is being reported pursuant to the requirements of 10 CFR
50.73(a)(2)(i)(B), “any operation or condition prohibited by the plant's Technical Specifications.”

The cause of this event was the origina! surveillance procedure and heatup/cooldown software did not use the
temperature sensor that most closely represeiits the temperature seen by the reactor vessel downcomer.

Corrective actions include changes to the plant operating procedures, changes to the plant heatup/cooldown monitoring
computer program, and operator training involving these events.

There were no autornatic or manually initiated safety systems activated as a result of this event.
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|, Description of Event

On February 20, 1996 at 2000 hours, with the piant in Mode 1 at 56% power, an engineering review discovered that
the Reactor Coolant System (RCS) cooldown rate requirements of the Technical Specifications (TS) Limiting
Condition for Operation (LCO) 3.4.9.1 (b) were not satisfied during RCS cooldowns that occurred on April 24, 1994,
July 28, 1994, and December 15, 1995. The engineering review concluded that the RCS cooldown rate was as high
as 42°F 10 45°F in a one hour period during each of the three events. These events occurred during and immediately
after the transition from reactor coolant pump (RCP) operation to shutdown cooling (SDC) operation. These cooldown
rates weio determined to exist for approximately one to two minutes. Additionally, cooldown rates between 33°F and
40°F occurred at least once, during each of the cooldowns noted, with a duration of 45 to 60 minutes. Each of these
rates exceed the LCO limit of 30°F per hour when RCS T is between 200°F and 300°F. During the plant
cooldowns, operators were unable to determine that the cooldown rate limit specified by TS LCO 3.4.9.1 (b) had been
exceeded, since neither the operating procedures nor the plant process computer calculated RCS cooldown rates
utilizing the appropriate temperature sensor.

There were no immediate operator actions required in response to this event. Additionally, there were no automatic or
manually initiated safety systems activated as a result of this event.

Il.  Cause of Event

The apparent cause of this event was the original surveillance procedure and heatup/cooldown software did not use the
temperature sensor that most closely represents the temperature seen by the reactor vessel downcomer. This error
resulted in operations personnel being unable to accurately assess the cooldown rate when transitioning from RCP
operation to shutdown cooling.

The evaluation identified additional contributing factors which prevented operations personnel from accurately
controlling the cooldown rate. A review of the shutdown cooling system operating procedure (OP 2310), concluded
that the procedure does not provide adequate instructions for establishing system conditions prior to stopping the
RCPs and establishing SDC. The procedure was determined to be defic.ent since it did not provide guidance to
adequately throttle the reactor building closed cooling water (RBCCW) flow through the SDC heat exchangers in order
to control SDC outlet temperature as it is introduced into the RCS.

Il Analysis of Event

T8 LCO 3.4.6.1 (b), requires that the RCS cooldown rate be limited to “30°F in any one hour period with Tay at or
below 300°F and above 200°F." This condition was not met, during each cf the cooldowns on April 24, 1994 July 28,
1994, and December 15, 1995, when the RCS cooldown rate was as high as 45°F during a one hour period.

The action for LCO 3.4.9.1 requires that “‘with any of the above limits exceeded, restore the temperature and/or
pressure to within the limit within 30 minutes; perform an engineering evaluation to determine the effects of the out-of-
limit condition on the structural integrity of the Reactor Coolant System; determine that the Reactor Coolant System
remains acceptable for continued operations or be in at least HOT STANDBY within the next 6 hours and reduce the
RCS Tav: and pressure to less than 200°F and 500 psia, respectively, within the following 30 hours.”

On April 24, 1994, July 28, 1994, and December 15, 1995, operations personnel were unable to detect the exceeded
cooldown rate and consequently never recognized that LCO 3.4.9.1(b) had not been met. The required actions for the
LCO were not performed until February 20, 1996 at which time an engineering evaluation was completed and
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concluded that the structural integrity of the RCS was not affected and that the RCS remains acceptable for continued
operation.

Since the engineering evaluation was not performed until February 20, 1996 and the LCO action requirements were not
met, this event is being reported pursuant to the iequirements of 10 CFR 50.73(a)(2)(i)(B), “any operation or condition
prohibited by the plant's Technica: Specifications.”

The engineering review identified the following operating characteristics associated with shutdown cooling operation:

* The temperature sensor located in the SDC discharge to the RCS cold leg ( RTD T351Y) reacts quickly to changes
in SDC flow rate and reactor building closed cooling water (RBCCW) flow rate through the SDC heat exchangers.
The temperature sensor reacts quickly since it is located, downstream of the discharge of the SDC heat
exchangers, and before SDC mixes with the RCS.

e RTD T351Y more conservatively assesses cooldown rates at the reactor vessel downcomer due to changes in
SDC system flow and RBCCW temperature changes than RTD T351X which is located on the SDC suction line off
of the RCS Loop 2 hot leg. RTD 351X represents the temperature of the RCS water exiting the core region of the
reactor vessel.

e The highest cooldown rates were found to occur within a few hours following initiation of SDC.  This was
determined to be a function ot the many manipulations being performed to introduce RBCCW flow through the
SDC heat exchangers and to control SDC flow to the RCS.

The plant surveillance procedure used to monitor RCS heatup and cooldown rates required that the RCS cooldown
rate be assessed at least once every 30 minutes during a plant cooldown. Durina SDC operation, the procedure
specified the use of RTD T351X temperature values, rather than T351Y, to monitor cooldown rate. The plant
computer heatup/cooldown monitoring software program assists the operators and was developed to reflect the same
procedure requirements. During the April 24, 1994, July 28, 1994, and December 15, 1995 RCS cooldowns. the RTD
T351X temperature, which was being monitored, remained on a steady cooldown rate during SDC system
manipulations. However, subsequent review of the RTD T351Y temperature exhibited large temperature swings in
conjunction with the same SDC system manipulations. Using only RTD T351X temperature indications to calculate
cooldown rate during the three events concealed the magnitude of the reactor vessel downcomer cooldown rate.

IV. Corrective Action

Changes to the plant operating and surveillance procedures, the plant heatup/cooldown monitoring computer program,
and the operator training program will be implemented to allow operators to properly monitor and control the RCS
heatup/cooldown rate. The procedure changes and operator training will be completed prior to entering mode 4 during
plant startup.

An Event Review Team (ERT) was established to investigate an event which resulted in exceeding the heatup limits
of LCO 34.9.1 on January 4, 1996 (LER 96-001-00). The scope of the ERT was expanded to include evaluation of
the cooldown events in this LER. The ERT recommendations will be evaluated and additional corrective actions
developed as appropriate.
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V. Additional in'; rmation

imil ent

LER 96-001-00
LER 96-011-00

nuf rer

None
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