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Manual Operation of Cooling Tower

Fans and Sprays




A Introduction

The purpose of the proposed Technical Specification change is (o revise Technical
Specification 3/4.7.5 "Ultimate Heat Sink" to:

Revise the Limiting Condition for Operation by adding a note stating that a cooling
tower fan may be considered OPERABLE if it is capable of being manually started
from the main control board. This change will allow cooling tower spray and fan
operation to be manually initiated by the operator as opposed to automatically
occurring during # cooling tower actuation. As described below this is necessary to
prevent ..¢ build up on cooling tower components daring cooling tower operation
when ambient air temperiture is below freezing,

(%)

Delete the requirement to verify that the cooling tower fans automatically start on a
Tower Actuation (TA) signal and add a requirement to verify that automatic valves
actuate to their correct positions on a T. “nal

- 8 Increase the maximum allowed cooling tower basin temperature from the crrrent
67.3°F to 70.0°F, This change will minimize the potendal tor requiring cooling lower
operation, with spray, to reduce basin temperature during the summer months.

The original cooling tower design allowed for automatic initiation of sprays and fans upon
receipt of a TA signal. In certain environmental conditions, however, this could result in
icing of the tower fill tile. 1lce has the potential to prevent cooling by impeding the flow
of water throngh the fill tile. In order to address this concern, - design chunge was
implemented to install spray bypass valves 1-SW-V-139, and 1.§W-V-140, such that upon
receipt of a TA signal, hot service water bypasses the spray header and is recirculated back
to the tower basin, These valves were included in the Inservice Test program and are
periodically surveilied pursuant to Technical Specification Surve.'ance Requirement 4.0.5.
In addition, the fan control switches were placed in the "pull-to-lock” position since operation
with ice buildup on the fan blades is not recommended by the fan manufacturer. Automatic
initiation of both the sprays and fans was replaced by proceduralized manual initiation.
Upon receipt of a TA signal, the operator would manually initiste spray and fan opers ‘on
based on the combination of primary component cooling water heat exchauger outlet
temperature and ambient wet bulb temperature (see Figure 2 of Section Vill). Manual
operation ensures adequate cooling of the service water and also ensures tile icing will not
occur, Manual initiation of cooling tower spravs and fans is addressed in Scabrook Station
abnormal operaung procedure 081216.01, "Degraded Ultimate Heat Sink" and emergency
operating procedure E-0, "Reactor Trip or Safety Imjection”. Control of the bypass valves
and fans is performed from the main control board. The aforementioned operation of the
cooling tower is documented in the Seabrook Station Updated Final Safety Analysis Report
(UFSAR), section 9.2.5.2. This section states, in part, that cooling tower spray and fan
operation is manually initiated followire a TA signal.

On August 7, 1992, in response th an NRC concern, it was identified thar placing the cooling
tower fan control switches in the “pull-to-lock” position precluded demonstration of
operability of the cooling tower in accordance with Technical Specification Surveiliance
Requirement 4.7.5.d.1). This surveillance requirement requires that operability of the cooling
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the distribution system and redundant cooling tower pumps route water from the cooling
tower storage basin through the SW system. Heated water from the heat exchangurs is
returncd to the cooling tower.

The cooling tower itself has two modes of operation. The spray header bypass mode is used
when wet bulb temperature is low or when the water returning to the cooling tower does not
require cooling. In this mode the water returning to the cooling tower bypasses the spray
header and returns directly to the basin.  The spray mode is used when ambient air
temperature is above freezing or the water returning to the cooling towes requires cooling.
In this mode the water returning to the cooling tower is directed to tue spray header. It
then flows downward over the ceramic fill in the cooling tower. If additional cooling is
required large fans in the top of the cooling tower are started and the upward air flow
provided by thke {ans provides the added cooling. As the heated service water passes
downward tarough the [l an induced flow of cooling air passes upward. The upward air
flow increases the evaporative cooling process., The cooled service water falls into the
storage basin and is ready to begin the cycle again.

Switching the system supply from the normal (service water pumphouse) to the alternate
(cooling tower) supply source is accomplished manually or, automatically upoan failure of the
service water pumphouse to supply sufficient service water pressure. Manual switching is
accomplished by control switches on the main control board (MCR). Automatic transfer 1s
accomplished by a TA signal generated manually from MCB controls or automatically upon
a low service water header pressure,

The cooling tower was originally designed to support the operation of two units at the
Seabrook site. The design basis for the cooling tower included the post-Loss Of Coolant
Accident (LOCA) heat loads from one unit and the cooldown loads from the second unit,
With the cancellation of Seabrook Station Unit 11, the cooling tower now only serves one
unit. Therefore, significant performauce margin exists in the design of the cooling tower
with respect to its current duty requirements.

Cogling Tower Manual Operetion

The design basis for the cooling tower assumes that the seismic event which disables the
intake and discharge tunnels also initiates a LOCA and a Loss of COffsite Puwer (LOP).
Thus, the design basis heat load for the cooling tower cunsists of the Residual Heat Reoval
(RHR) system heat rejection, Containment Building Spray (CBS) system heat rejection, Diesel
Generator Cooling system heat rejection, the cooling tower pumps, and other small heat loads
unposed on the Primary Component Cooling Water (PCCW) system during the accident.

During the initial stage of the LOCA the Emergency Core Cooling System (ECCS) perates
in the injection phase. lo this phase, the water supply for the ECCS pumps is the Refueling
Water Storage Tank (RWST) and the heat loads imposed on the cooling tower by the ECCS
equipment is minimal. The majority of the heat losd on the cooling tower occurs following
switchover from the ECCS injection phase to the recirculation phase. During the
recirculation phase, valves are aligned to draw water from the containment recirculation
sump to be re-injected into the reactor vessel and containment building. This water, which
had previousiy been cool water from the RWST, now must be cooled in the RHR and CBS
heat exchangers, prior to re-injection. This heat is ultimately rejected to the cooling tower
and when this cccurs, a significant heat load is imposed on the cooling tower.
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cooling tower sprays and fans prior to reaching = cooling tower basin average temperature
of 80°F,

if the cooling tower design basis scenario were to occur, operstors would begin to monaitor
ultimate heat sink performance at step 10 of Seabrook Station emergency operating procedure
E-0, "Reactor Trip or Safety Injection”. This step directs operators to verify ultimate heat
sink operation, If the cooling tower is the ultimate hea' sink operators are directed to
initiate cooling tower spray and fan operation based on the combination of ambient wet bu'b
temperature and PCCW heat exchanger outlet temperature. 1f there is no need to initiate
cooling tower spray and fan operation when step 10 of procedure E-0 is reached, operators
will periodically wmonitor cooling tower operation to ascertain the need for spray and fan
operation. In addition, there are PCCW high temperature alarms, 'ocated in the main
control room, which will alert operators to the need to ) tiate cooling tower spray and fan
aperation,

If & Tower Actuation were to oceur without an accompanying entry into the emergency
aperating procedures, abnormal operating procedure 08121601, "Degraded Ultimate Hest
Sink” provides guidance on cooling tower fan and spray operation.

Operator training is conducted using abnormal and emergency simulator scenarios which
emphasize monitoring ultimate heat sink performance. These training scenarios verify that
approprivie operator action is taken during a cooling tower actuation occurring both with
and without eatry into E-0, "Reactor Trip or Safety Injection”.

There is sufficient time available, even with the increased basin temperature, for manual
operator action to initiate cooling tower spray and fan operation following the cooling towe:
design basis event, Therefore, operation of the cooling tower with the sprays and fans
manoally controlled does not require immediate operator action to mitigate the effects of an
acerdent and therefore the proposed Technical Specaification change is not detrimental 1o safe
aneration,

B. Deseription of Proposed Changes
Tae following changes are proposed to Technic.,l Specification 3/4.7.5 and us Bases:

1 Limiting Conditica for Operation 3.7.5.b is being revised to add ** following the word
OPERABLE in two locations. A n.te is ta be sdded to the bottom of page 3/4 7-14
stating that a fan may be considered OPERABLE if it 1s capable of being manually
started from the main control board. These changes will pernit the cooling tower
fans to be considered OPERABLE when their control switches are in the "pull-to-
lock”™ position.

2 Limiting Condition for Operation 3.7.5.b and Surveillance Requirement 4.7 5.b are
being revised to increase the maximum allowable Lasin temperature from 67.3°F to
70°F.  lncreasing the temperature will minimize the potectial for requiring cooling
tower aperation with spray, to reduce basin temperatere, duricg summer months.

3. Existing Surveillance Requivement 4.7.5 d.1). which verifes that the cooling tower fans

automatically start on a tower actuation test signal, is replaced with a requirement
to verify that each automatic valve in the flowpath actuates to its correct position on
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I Markup of Propoesed Changes

attached markup of proposed changes to Technical Specthications



