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U.S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, D.C. 20555-0001

Subject: Additional Information on Ventilation and Heat Detectors Associated
with Reactor Coolant Pump Oil Collection System

Reference: A. FPC to NRC letter, 3F0596-14, dated May 8, 1996
B. FPC to NRC letter, 3F0394-13, dated March 28, 1994
C. NRC to FPC letter, 3N0696-19, dated June 25, 1996

Dear Sir:

In Reference A FPC corrected information previously provided to the NRC in
Reference B, regarding ventilation in the compartments containing the reactor
coolant pumps. In Reference C the NRC requested additional information on the
design and layout of the ventilation system and fire detection system in these
compartments. Reference C also requested a discussion of compensatory measures
in place assuming the detectors were considered deficient.

The attached evaluation provides the requested information. It also demonstrates
that the forced air flow is insignificant and would not interfere with the
capability of the detectors to perform their intended function. Therefore, no
compensatory actions are necessary.
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! Please contact W. L. Rossfeld at (352) 563-4374 if you have any questions
| concerning this submittal.

Sincerely,

i

| P. M. Beard, Jr.

i benior Vice President
| Nuclear Operations

PMB/SCP:ff
1

Attachment |
xc: Regional Administrator, Region II

NRR Project Manager
Senior Resident Inspector:
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ATTACHMENT

EVALUATION OF FIRE DETECTION AND VENTILATION SYSTEMS WITHIN CR-3
STEAM GENERATOR COMPARTMENTS (CONTAINING THE REACTOR COOLANT PUMPS)

|

FPC has completed an evaluation of the air flow provided by the ventilation ;

system for the Steam Generator Compartments (i.e., areas inside the D-rings), and |,

| its effects on fire detectors installed in the vicinity of each Reactor Coolant !

Pump (RCP). A summary of the evaluation is provided below. A sketch of the,

layout of the ducting, some of the major equipment contained within the'

compartments and the location of the heat detectors for each RCP is provided on
Figure 1. Also contained within the evaluation is a technical response to the
concerns raised by the NRC, via telecon on 6/18/96, and as contained in Reference

lC. i

|

FIRE DETECTION SYSTEE
I

Each RCP pump / motor is provided with " rate-of-rise / fixed temperature" Chemetron )
! Series 500 heat detectors. Three heat detectors on two separate fire zones are j
| provided at each RCP. This ensures that the failure of a single detector or of -

a single detector zone will not cause loss of detection capability for a fire
within the area of any of the RCPs. The detectors are installed with heat

| collectors as shown in Figure 2.

The location of the detectors was accomplished as follows: j

Fire Zone 24: One detector is located above the AC Lube Oil Lift Pump Motor and I

one detector is located above the DC Lube Oil Lift Pump Motor, each approximately !
, 2 to 4 feet vertically from the motor housing. The horizontal location tolerance
!

is 2 feet in either horizontal direction.

; Fire Zone 23: The detector is located along the longitudinal axis of the lube oil
i reservoir (upper), approximately 2 feet above the reservoir that is furthest from

a Zone 24 detector.
,

,

The technical basis for the use of a combination rate-of-rise / fixed temperature
heat detector to detect fires in the vicinity of the reactor coolant pumps is
based on a concern for reliable detector operation and sensitivity to expected
fire signatures. The use of a heat sensing detector for this hazard is

i appropriate based on the ambient conditions within the "D" rings and the type of
hazard present. The use of a rate-of-rise /190*F fixed temperature fire detector;

i is in accordance with engineering judgement for expected temperatures within the
| hazard area and the expected energy release for a fire involving lubricating oil.
' The Chemetron Series 500 " Spot Fire Lowecater Thermal Fire Detector" is

Underwriters Laboratory (UL) listed and Factory Mutual approved. The Chemetron
Model 502 detectors have a 50'x 50' UL spacing limitation. This is indicative
of a very sensitive heat detecting element.

The rate-of-rise method of detection detects fires that grow rapidly in intensity
~

by quickly responding to abnormally fast temperature increases. The fixed method4

of detection detects smoldering fires which build temperatures to a high level
j at a slow rate.
,
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Heat sensing detectors are the most reliable type of fire detector in terms of
component life. Detectors that sense fire signatures other than heat employ
electronic circuitry of varying complexity to sense the presence of a fire and
to monitor the output of the sensing element. The reliability of the devices is
related to reliability of the individual components as they are used in each type!

| of circuit and generally decreases with increasing complexity. In addition, due
l to their simple construction heat detectors are well suited for resistance to

vibration, moisture, radiation, and corrosion, all of which entered into the
selection of this particular detector. The use of these detectors, spaced in

! accordance with field experience, tests, and manufacturer's recommendations, is
| appropriate. In conjunction with the monitoring of other process variables,
| fires involving lubricating oils in the "D" rings at CR-3 will be detected and
| alarmed in the Control Room and responded to by the plant Fire Brigade.
|

These detectors were installed after the completion of a fire system audit
performed by Professional Loss Control, and in conjunction with commitments and

| reviews conducted by the NRC during the early 1980's. The detectors are located
'

above the elevation of the RCP Constant Load Supports, near the 161' elevation.
Structural steel, platforms, the RCP Motors / Pumps, RC Piping, and RCP motor oil
collection system are located below the heat detectors. The platforms are made
up of structural beams and standard expanded grating, in order to allow air flow.

VENTILATION SYSIE_3

The ventilation system for the Steam Generator Compartments is a non-safety
related system. The system is designed to remove heat from the compartments
through forced convection. The system contains interlocks which provide for the
operation of only one of the two 100% capacity fans at any given time. Each fan

| has a nominal capacity of 62,000.cfm. However, 2000 cfm is supplied outside the
| D-rings, and not supplied to the Steam Generator Compartments. Ventilation air
| supply ducting, supply air registers and fan locations are shown on Figure 1.

Ventilation air for the Steam Generator Compartments is supplied through twelve
supply air registers, with a design flow rate of 30,000 cfm for each compartment.
The air is supplied by two separate branch ducts which supply air at the curved
end of each compartment within an approximate 160 to 170 degree arc. Ventilation

I air is supplied in the horizontal direction, with the exception of one air
| register in the south compartment which supplies 3000 cfm of air downward. The
| air velocity through the supply air registers is approximately 643 feet per
| minute. However, this air velocity diminishes rapidly after passing through the
| air register due to dispersion in the compartment and impingement on equipment
' and structures as the air rises to the top of the Steam Generator Compartments

and exits into the Containment environment (areas outside the D-rings).

The constant centerline location of the ducting is elevation 110'-10". Thi;

provides a distance from the fire detectors of approximately 50 feet. Due to the
differences in elevation of the existing equipment, structures, pl atforms,
grating, etc., air is dispersed at the lower elevations, decreasing ori

eliminating the potential for turbulence which may adversely affect the function<

of the heat detectors located at the higher elevations. The centerline of the
| Reactor Coolant Pumps and associated horizontal piping is at elevation 131'-6".

These components are insulated with reflective insulation. This is the location
of the hot piping surfaces where oil fires could potentially originate.
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Per FSAR Chapter 14, Figure 14-55, (Figure 3) the flow path area (open area
available for air flow) from the North Steam Generator Compartment to Containment
(i.e., volume 3 to 5, where 3 is the North Steam Generator Compartment and 5 is
the Containment) has an area of 983 square feet. For the South Steam Generator
Compartment, the flow path area is 1048 square feet (i.e., volume 4 to 5, where
4 is the South Steam Generator Compartment and 5 is the Containment). There is
a small flow path area (27.6 square feet) between the Steam Generator
Compartments at the Primary Shield Wall for the Reactor Vessel Cavity Ventilation
System, located at the higher elevation of the Primary Shield Wall. However,
this small area is insignificant and would not contribute any significant air
flow within the Steam Generator Compartments.

Modeling the flow path areas as a large duct, a conservative nominal air flow
rate can be predicted for each Steam Generator Compartment using the cross
sectional area of the compartment and the total air flow provided to the
compartment by the supply fan. This method of calculation ignores losses due to
installed equipment, structural steel, platforms and grating, dispersion effects
due to the differences in elevation between the location of the supply air flow
registers and the heat detectors, and the perpendicular air flow discharge from
the supply air registers. These factors all contribute to further slowing air
flow in the vicinity of installed equipment, including the RCP motors and fire
detectors. This would yield a nominal air velocity in the North Steam Generator
Compartment of 30 feet per minute (0.5 feet /second or 0.34 mph), and a nominal
air velocity in the South Generator Compartment of 28.63 feet per minute (0.48
feet /second or 0.33 mph). The air flow velocity in the Steam Generator
Compartments of 50 ft/ min contained in Reference A was a conservative estimate.
The nominal air flow velocities in the compartments are significantly less, a

The nominal air flow rates in the Steam Generator Compartments do not create air
velocity levels which would adversely affect the functior, of the RCP motor heat
detectors. If a fire were to occur, the hot combustion gases would rise to the
rate-of-rise / fixed temperature heat detectors located well above the supply
ducting, resulting in annunciation in the control room and at an alarm panel in
the Auxiliary Building of an alarm from one or more detectors located at each
RCP. The detectors are located such that turbulence initiated by the initial
velocity of the supply air registers does not adversely affect the function of
the detectors.

As can be seen from the above, the forced draft ventilation in the Steam
Generator Compartments has negligible impact on the function and operation of the
fire service heat detectors installed near the RCPs, assuring a fire originating
within the compartments is detected and the appropriate action taken to mitigate
the fire.

CONCLUSION

I
Based on the above evaluation, the function of the rate-of-rise / fixed heat
detectors located near each RC Pump Motor will not be adversely affected in the
event of a fire in the Steam Generator Compartments by the air flow rates (i.e.,
velocities) provided by the ventilation system for these compartments. The
existing fire detection system is considered to be fully functional and
acceptable for the application.

1
1
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NORTH COMPARTMENT - 100,100 CUB:C FEET (FREE v0LuuE)
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Figure 3


