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THE CLEVELAND ELECTRIC ILLUMINATING COMPANY
PERRY NUCLEAR POWER PLANT

UNITS 1 AND 2

FIRE PROTECTION EVALUATION REPORT

This issue of the report, dated January 1981, replaces the
original document, dated September, 1977 in its entirety.
Holders of the original report should discard it upon receipt
of this revised version.
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INTRODUCTION

BACKGRUUND AND PURPOSE

The Nuclear Regulatory Commission (NRC), in a letter dated May

3, 1976, transmitted to the Cleveland Electric Illuminating
Company (CEI) a copy of revised Standard Review Plan (SRP) 9.5.1,
"Fire Protection," dated May 1, 1976, which included Branch
Technical Position APCSB 9.5-1. This revision of SRP 9.5.1
contained new guidelines for NRC staff evaluations of iire
protection in their review of nuclear power plant comsiruction
permit applications docketed after July 1, 1976. The letter
stated (1) that to the extent reasonable and practical the revised
SRP will be used by the NRC staff in evaluating fire protection
provisions of operating plants, applications currently under
review for construction permits and operating licenses, and future
applications for operating licenses for plants now under
construction; and (2) that the NRC would provide more definitive
criteria or acceptable alternatives for the application of SRP

9.5.1 when available.

In a subsequent letter dated September 30, 1976, the NRC
transmitted ‘ppendix A to APCSB 9.5-1 which provides for plants
docketed prior to July 1, 1976 certain acceptable alternatives to
the positions given in SRP 9.5.1. This letter also directed CEI
*o conduct an evaluation of the fire protection provisions for the
verry Nuclear Powei Plant (PNPP), Units 1 and 2. The evaluation
rust include a fire hazards analysis conducted under the technical
direction of a qualified fire protection engineer and performed to
the level of detail indicated by Enclosure 2 to NRC's letter
“Suppiementary Guids:nce on Informatio. Needed for Fire Protection
Program Evaluation.” In addition, the evaluation must provide a
detailed comparison of the fire protection provisions proposed for
PNPP Units 1 and 2 with the appropriate guidelines in Appendix A,
which for PNPP ar. those designated as "Application Docketed But

Construction Permit Not Received as of 7/1/76."

(wibert / Commonweaits
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Therefcre, the purpose of this repor’ is to present the results of
the fire protection evaluation for PNPP Units 1 and 2. The
methodology employed and a description of the safe shutdown systems
are presented in Sections 2.0 and 3.0, respectively. The fire
hazards analysis is presented in Section 4.0, and a point-by-point

comparison with Appendix A is provided in Section 5.0.

The evaluation was conducted by Gilbert Associates, Inc., Reading
Pennsylvania, under the technical direction of J. D. Grier, who is
qualified for member grade in the Society of Fire Protection
Engineers. His qualifications include registration as a Professional

Engineer in fire protection in the Commonwealth of Pennsylvania.

1:1~3
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METHODOLOGY -~ FIRE HAZARDS ANALYSIS

"TRODUCTION

A major task within the fire protection evaluation program was the
fire hazards analysis. PNPP Units 1 and 2 are currently in the
finsl design phase and conciruction is partially completed. The
fire hazards analysis was performed based on the plant design as
it existed in December, 1979. The objective of the analysis was
to determine the potential effects of a fire at any location
within the plant which would adversely affect the ability to
safely shut down the plant or would result in an uncontrolled
release of radioactivity. Where it was determined that a single
fire might jeopardize safe plant shutdown or cause uncontrolled
release of radioactivity, a design change was implemented to
prevent. the loss of safe shutdown capability. This report is
written based upon the premise that design changes, implemented as
a result of the fice h“a»- ¢és analysis, have been fully

incorporated into the J«<s"gn.

The detailed fire hazards analysis concentrated on those buildings

which house safe shutdowr equipme: t.

Buildings not containing equipment required for safe shutdown were
evaluated to determine if, and to what extent, plant design
changes need to be implemented in order for a fire in these
buildings not to affect buildings containing sate shutdown

equipment .

The fire hazards analysis was performed in two phases: the first
was an information collection process; the second was the actual

analysis and effects evaluation.

(uibert /“ommonweaith
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INFORMATION COLLECTION

Before the fire hazards analys.is could be performed, information
about PNPP had to be compiled. This effort involved determining
equipment required for safe shutdown, preparing an inventory of
combustibles, investigating fire barriers, reviewing existing fire
detection/protection equipment, and then presenting this

information on fire protection layout drawings.

Safe Shutdown Equipment

The shutdown operation, for purposes of this fire protection
evaluation, is considered to start at full power and terminate
with the plant at atmospheric pressure and refueling temperature
with shutdown cooling in operation. Safe shutdown equipment 1is
defined as mechanical, electrical and ventilation equipment,
including instrumentation, controls and cables required for the
shutdown operation. It was acsumed that the shutdown procedure
would e essentially a manual operation, conducted from either the

control r-om or the remote shutdown panel in the control complex.

Additional information concerning the shutdown sequence is

presented in Section 3.0.

Inventory of Coubustibles®

The types of combustibles considered include petroleum products,
electrical insulation, charcoal filters, and maintenance and

operating supplies.

Petroleum proiucts are defined, for the purposes of this report,

as lubricants and fuel oil utilized at PNPP. Lubrication of

#"Combustible' is used to refer to any material or structure that
can burn; (National Fire Protectior Association Handbook, 14th
Edition, page A-39).

Gilbert /Lommonweaith
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equipment requiring small quantities (less than one gallon) of oil is
normally accomplished through use of sealed bearings or oil/grease
cup arrangements which require very small quantities of lubricant.
These small quantities were not considered significant for the fire
hazards analysis and were not included in specific fire area/zone
fire loads. Fuel oil storage is discussed in the individual area

analyses.

All transformers inside plant buildings are of dry type construction,
except the main generator neutral grcunding transformers (one in each
Turbine Building) which are filled with nonflammable epoxy. No oil

filled transformers are located inside the plant buildings.

Electrical insulation consists primé ily of cable insulation. The
tvpes of cable insulation used are primarily ethylene propylene
rubber or cross-linked polyethylene. Small quantities of other
materials are used in switchgear and control panels. Cables have
overall fire retardant jackets of chlorosulphonated polyethylene.
For purposes of the fire hazards analysis, all cable insulaticn was
assumed to be combustible and to have a heat rontent of

10,000 Btu/lb.(l)
the flame test specified in IEEE-383

Cables have been type tested in accordance with
(2) and are certified o be of
fire retardant construction. Cables are installed in steel trays

(1adder type or solid bottom type) or in steel conduits. Control,
instrument, and small power cables are randomly installed in trays
and lay in multiple layers. Large power cables are installed in a

single layer.

At the time this analysis was performed, the cable tray system layout
had been established. However, routing of cables and the number and
size of cables in each tray were not complete. Because cable routing
is not complete, all safety related cable trays were considered to

contain safe shutdown cabling.

(vipert / Commonweaith



Cable insulation weights were estimated using the following

procedure:

a. An average cable size was established for each tray class,
based upon tray classification (power, control, instrument,

etc.)

b. The number of cables per tray was determired based on 50

percent cable tray fill criteria.

& The insulation quantity was obtained by multiplying the
number of cables, tray length and weight of insulation of an

average cable size representative of the tray loading.

d. The total insulation weight was obtained through summation of

all trays in the area.

Since most circuits do not run the full length of a tray and
maximum allowable tray fill was assumed, item d, above, yielded a
conservative (high) estimate of total insulation weight. The
insulation oi cables installed in conduit was accounted for by the
conservative procedure used for estimating cable insulation weight
in cable trays. In areas of the plant where no cable trays
exist, a conservative amount of cable insulation was assumed to

account for cable in conduit.

Insulation in motors less than 50 horsepower was a small quantity
in comparison to the quantity of cable insulation and, therefore,

was not considered.

Combustible materials inside instrumentation, control and relay
cabinets consist of cable insulation, circuit card materials and

bakelite in relay housings.

(xibert / Commonwealth
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The Btu content of instrument cabinets was determined based upon a

detailed investigation of combustibles within a representative

cabinet. These combustibles consisted of cable insulation and

printed circuit cards. The following procedure was used:

Cable length is estimated from physical wiring diagrams

available at the time of this amalysis.

The quantity, weight and dimensions of printed circuit cards

was determined from design drawings.

The number of circuits contained in the control cabinets was

calculated using elementary wiring diagrams.

The average wire length of a circuit was established and the

totdl wire length was calculated.

The total weight of cable insulation was calculated, knowing

the type of wire and its weight.

The total Btu content for the entire instrument cabinet was
determined; the Btu per linear foot of cabinet width was
obtained by dividing the width of the cabinet by the total

Btu content of the cabirnet.

The total footage of instrument cabinets was determined from
layout drawings; the total Btu content for instrument

cabinets in a given fire area/zone was then calculated.

Electrical insulation in motor control centers and switchgear was

estimated using a procedure similar to that outlined above for

cable insulation in cabinets.

fi1lter combustibles were determined from filter

urer data.

e Lommoneedt
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Maintenance and operating supplies comsist of paper, cloth,
plastic and other material items required for normal plant
operations. In contrast to the first three categories of
combustibles which are permanent and part of the plant design,
these combustibles are transient, may vary witd time, and can be
moved throughout the plant. Because of these characteristics,

they are subject to administrative controls. Certain areas of the

plant, however, require a periodic supply of these combustibles.

The controlled access dressing area, for example, will always

cortain clothing and associated supplies.

For the fire hazards analysis, it was assumed that plant
housekeeping procedures would keep nonpermanent combustibles in
general plant areas to low levels. In those areas where it 1is
known that maintemance and operating supplies must be maintained,
it was assumed that a reasonable-quantity of such materials was
present. The assumed Btu content of these materials was based
upon knowledge of the kinds of materials required in an area and
surveys of operating installations. These assumed Btu levels are

presented in Section 4.0 for applicable areas/zones.

Review of Fire Barriers

The review of fire barriers consisted of examining the
construction of existing fire barriers which separate fire areas,
fire zones and redundant equipment within the plant. Included in
this review was an evaluation of doors and other penetrations

between fire areas.

Walls are assigned fire resistance ratings based upon their
construction. Insulated steel deck roofing conforms to Factory
Mutual Class I construction requirements. Door ratings are
determined from Underwriters Laboratories, Inc., labels.
Penetrations through rated fire walls, floors or ceilings are

sealed to provide a barrier equal to that of the surrounding
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structure. All electrical penetrations through floors and fire
walls are sealed to prevent fire propagation along the cables
vetween floors or through walls. In addition, penetrations in
fire barriers between redundant equipment within a given fire area
are sealed to prevert fire propagation through the barrier. Fire
dampers throughout the plant will have a fire rating consistent

with the rating of the wall or floor being penetrated.

Existing Fire Detection/Protection Equipment

The following information was collected concerning existing fire

detection and protection equipment:

T Fire detector type and location.
b. Fire protection system configuration. ‘
¢. Valving type and location.

d. Fire pump type, capacity and location.

e. Hose station type and location.
£ Fire extinguisher type and location.
g Location and configuration of permanently installed water

sprinkler or deluge systems.

h. Location and configuration of permanently installed gaseous

fire suppression systems.

, i Type of actuation for fire protection systems.

Gilbert / Commonwealth
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Fire Protection Layout Drawings

Fire protection layout drawings (E-023-001 through E-023-034) were
developed to present much of the information gathered in the first
phase of the fire hazards analysis. These drawings show: each

building containing safe shutdown equipment, fire barriers within
each building, required safe shutdow equipment found within each
building, and existing fire suppression equipment. These drawings

form the basic reference for the fire hazards analysis.
References
American National Standards Institute, 1976. Draft-Generic

Requirements for Nuclear Power Plant Fire Protection, ANSI
N18.10.

[ ]

Institute of Electrical and Electronics Engineers, "Standard
for Type Test of Class 1lE Electric Cables, Field Splices, and
Connections for Nuclear Power Generating Stations," IEEE-383,

1974.
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FIRE HAZARDS ANALYSIS

Following the information collection and drawing preparation
phase, the fire hazards analysis was performed. The steps used in
this analysis and general considerations are discussed below. The

detailed analysis, with results, is presented in Section 4.0.

Identification of Fire Areas/Zones

As part of the plant design, each building was designated as a
major fire area. In some cases, buildings were further subdivided
into individual fire areas. A fire area is defined as an area
completely enclosed by rated fire barriers. These designated fire
areas were then used in the fire hazards analysis. In some
instances a single fire area consisting of several rooms or floors
within a building was analyzed in its entirety while in other
cases the fire area was further subdivided into fire zones to
facilitate manageable and logical analysis. Divisions between
zones do not necessarily occur at existing design features, such
as floors or walls. Each fire area/zone is presented in

Section 4.0 on a building by building basis.

The analysis for each fire area and fire zone within a building is
treated similarly since differences between a fire area and a fire
zone are often very slight. The location under consideration is

identified in the analysis as a fire area or fire zone.
For purposes of this fire protection evaluation, stairtowers were
not considered as part of the fire area/zone breakdown. The

stairtowers have 3 hour rated enclosures.

Review of Safe Shutdown Equipment Within Fire Areas/Zones

Safe shutdown equipment located within each building is shown on

the fire protection layout drawings, is listed in Table 3-1, and
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is discussed in Section 4.0. The fire protection layout drawings
also show relative position of mechanical equipment, control and

power centers, and trays carrying safety related cables.

An important aspect of this review was the consideration of
equipment function and the location of other equipment capable of
performing the same function. In some cases both sets of
redundant equipment are located in the same fire area/zone. When
this occurred, it was necessary to evaluate actual separation,
combustibles iu the immediate vicinity of the equipment, ignition
sources, and fire detection and suppression equipment in the fire
area/zone. In cases where other equipment capable of performing
the same function is located in a different fire area/zone, 1t was
determined that the equipment in the fire area/zone under
consideration could be damaged by fire without adversely affecting

safe plant shutdown.

Since equipment required for safe plant shutdown following a fire
is also safety related equipment, existing separation of redundant
safety related electrical systems provides protection against
potential fires caused by internal cable failure. The separation
required for cables and cable trays to provide this protection is
set forth in the separation design criteria for PNPP. This

criteria is in accordance with IEEE 384-1974.

Basically, two redundant channels of equipment for power and
control exist throughout the plant. These are referred to as
Division 1 and Division 2. For the reactor protection system
(RPS), four channels of sensors and cable exist for the purpose of
dual trip alarm and actuation of reactor scram. These are
referred to as Division 1, 2, 3, and 4. Separation for each of
these four divisions of sensors is maintained by routing the
cables in separate raceways for each division. In accordance with
the dual trip logic, Divisions 1 and &4 are redundant to

Divisions 2 and 3. Divisioans 1 and 4 RPS sensor cables are routed
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through the same areas as Divisiou 1 power and control cables.
Division 2 and 3 RPS sensor cables are routed through the same

areas as Division 2 power and control cables.

Calculation of Fire Load

Combustible materials located within each fire area/zone were
listed and the fire loading, in Btu/ftz, was calculated. This
number was then used to verify the adequacy of existing fire
barriers (see Table 2-1). For fire areas/~ones containing both
sets of redundant equipment, the c:mbustibt:ss were further
evaluated; their locat on, confinement, ignitability and fire

spread were considered with respect to the redundant equipment.

Review of Ventilation Systems

Ventilation equipment required for safe plant shutdown, such as
the residual heat removal pump room coolers, was treated as safe

shutdown equipment.

Other ventilation systems were evaluated based upon the following

considerations:

a. What effect might the ventilation scheme have on a fire

within the affected fire area/zone?

b. To what locations would products of combustion be routed

through the ventilation system?

c. wWould the ventilation system help to spread a fire to another

fire area/zone?

d. What would be the effect of shutting down the fire area/zone

ventilation system in the event of a fire?

Gelbert ' Commonweaith
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e. Are there fire or smoke dampers in the ventilation ducts?

f. Are there other vital aspects of the ventilation system?

g Are there smoke (combustion products) exhaust systems?

Examination of Existing Fire Detection/Suppression/Containment

This examination consiste of determining how a fire within a fire
area/zone would be extinguished, once detected. It was assumed
that permanently installed equipment would function as designed.
Manual backup fire suppression equipment is provided throughout

the plant.

An additional consider~tion for fire zones was whether or not the
fire would be confined to the zone until extinguished. If it
could not be confidently determined that a fire would be confined
within a fire zone, it was assumed that it would spread to

adjacent fire zones through unprotect-d openings between zoues.

Evaluation/Conclusions

Finally, an evaluation was made to determine whether or not the
plant was adequ.tely protected in the event of a fire within a
fire area/zone. This evaluation was based upon all the previously
noted information. The primary concideration was to determine if

a fire would jeopardize safe plant shutdown.

The questions addressed in the evaluation of a fire area’/zone were

the following:

a. Is there equipment within the fire area/zone which is
essential to =afe plant shutdown, the function of which
cannot be fulfilled by other equipment in other fire

area/zones?

(uvert / Commonweaith
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b. How would a fire in the fire area/zone be detected? What is
the response time of the detection devices or scheme? Is

this adequate?

C. How would a fire in the fire area/zone be extinguished? How
quickly can the suppression equipment be placed into service

and what is its effectiveness? Is this adequate?

d. Does the ventilation system contribute to the spread of the
fire and/or products of combustion to other fire areas/zones

which would be otherwise unaffected?

e. Will a fire cause equipment damage resulting in spillage or

leakage of radioactivity?

£ Does this analysis show that the plant can be safely shut
down and that radioactive releases to the environment are
minimized despite any fire hazards identified within the fire

area/zone?

If the answer to question f, above, was YES after all the other
questions above had been addressed, then it was concluded that the
individual fire area/zone was adequately protected against fire

from the st:adpoint of safe plant shutdown.
I1f the answer to gquestion f, above, based upon preceeding

analyses, was NO, design changes were implemented to ensure that

adequate protection would be available.

Gedbert / Commonwesith
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TABLE 2-1

REQUIRED BARRIER RATINGS FOR FIRE LOADINCS(I)

Fire Loagxng

Btu/rt Required Barrier Rating
40,000 30 minutes

80,000 1 hour

120,000 1-1/2 hours
160,000 2 hours

200,000 2-1/2 hours
240,000 3 hours

NOTE:

{ (1) From National Fire Protection Association Handbook, 14th Edition,
| page 6-81.

(uibert / Commonwesith
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3.

1

SAFE PLANT SHUTDOWN

The primary consider:tion of the fire hazard analysis was the
evaluation of the ability to safely shut down the reactor in the
event of a fire. The safe shutdown procedure was assumed to start
at normal full power and to end with the reactor in the cold
shutdown condition with long term cooling, using the residual heat

removal (RHR) system, in progress.

Section 3.1 outlines the shutdown sequence upon which the fire
hazards analysis was based. Section 3.2 lists the systems
required to accomplish safe plant shutdown. Table 3-1 is a list

of equipment required for safe plant shutdown.

SHUTDOWN SEQUZNCE

For the fire hazards analysis, the shutdown sequence starts with
the detection of a fire of such a magnitude that shutdown of the
plant is required. Depending upon the location and magnitude of
the fire, the plant may be quickly brought to hot shutdown or
tripped by the :lant operator. For the fire hazards analysis, it
is assumed that plant shutdown is initiated with an automatic or
manual scram of the reactor from the main control room or by
tripping the reactor protection system breakers at the KPS
distribution cabinets. Once initiated, no further contrel rod

mo* n is requireu.

For each unit there is a normal offsite a-c power source available
ac well as two redundant Class 1E onsite power sources. It is not
considered probable that a singie fire would preveat the use of
offsite power; however, for the purpose of this firs hazards

analysis, only the Class 1E power sources have been analyzed.

[t was assumed, for analytical purposes, that the function of the
main turbine pressure regulators to control reactor pressure via

the bypass valves to the main condenser was lost.

Geibert ' Lommonwes!Lh
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It was also determined that, although fire damage might cause the
plant to trip, no fire could negate the ability to manually trip

the reactor.

In the event that the reactor vessel is isolated, and feedwater
supply is unavailable, relief valves are provided to automatically
(or remote manually) maintain vessel pressure within desirable
limits. The water level in the reactor will drop due to continued
steam generation by decay heat. Upon reaching a predetermined low
level, the reactor core isolation cooling (RCIC) system will be
activated automatically. The RHR system will be placed in the
steam condensing mode as soon as possible after isolation of the
primary system from the miiu condenser. Reactor steam, at reduced
pressure and temperature, will be directed to the RHR heat
exchangers where the steam is condensed. In time the RHR heat
exchangers will be switched to the suppression pool cooling mode.
Reactor pressure is controlled and residual (d~cay and sensible)
heat is rejected to ! .e suppression pool by relieving steam

pressure through the relief valves.

Manual operaticon of the relief valves reduce the reactor system
pressure and temperature at a controlled rate until the RCIC
system discontinues operation. This conditior is reached at
approxim:tely 135 psig. The RHR system is then placed in the
shutdown cooling mode at vhich time reactor water is pumped from
one of the recirculation ioops, through the RHR heat exchangers,
and back to the reactor vessel by way of the feedwater system
prior to reactor pressure vessel head removal. The safe shutdown
procedure is completed when the shutdown cooling mode is

maintaining the reactor system in a celd shutdown condition.

(widert | Commonwea'th
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TABLE 3-1

LIST OF SAFE SHUTDOWN EQUIPMENT'!’

Diesel Generator Building

Layout Drawing

Ejuipment Location
viesel Geuerator, A 1DG~1c
Diesel Generatcr, B 1DG-1a
Diesel Generator High Voltage Exciter Cabinet, A 1DG-1c
Diesel Generator High Voltage Exciter Cabinet, B 1DG-1a
Diesel Generator, Generator Control Panel, A 1DG=-1c¢
Diesel Generator, Generator Control Panel, B 1DG-1a
Diesel Generator Engine Control Panel, A 1DG-1c¢
Diesel Generator Engine Control Panel, B 1DG~1a
Starting Air Receiver Tanks, 1A/2A 1DG-1c¢
Starting Air Receiver Tanks, 2B/2B 1DG~-1a
Fuel 0il Day Tank, A 1DG-1c¢
Fuel 0il Day Tank, B 1DG-1a
Fuel 0il Transfer Pumps, 1A/2A 1DG~-1¢
Fuel 0il Transfer Pumps, 1B/2B 1DG-1a
Ventilation Fans, 1A/2A 1DG-1c
Ventilation Fans, 1B/2B 1DG-1a
Air Intake Filter, 2A/3A 1DG~1c
Air Intake Filter, 2B/3B 1DG-1a
Control Complex, Floor 1 (Elevatiom 5374'-10")

Equipment

Emergency Closed Cooling Pump, A CC-1b

Emergency Closed Cooling Pump, B CC-1la

Emergency Clused Cooling Heat Exchangérs, A CC-1b

Emergency Closed Cooling Heat Exchangers, B CC-1a

Control Complex Chilled Water Chiller, A/C CC-1c

Control Complex Chilled Water Chiller, B Ct=1lc

Control Complex Chilled Water Pump, A/C €C-1c

Control Complex Chilled Water Pump, B CC-1c

(1) For clarity, reference is made to the equipment required for the safe
shutdown of Perry Nuclear Power Plant, Unit 1. Identical or shared
system equipment is available for the safe shutdown of Umit 2.
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TABLE 3-1 (Continued)

Control Complex, Floor 1 (Continued)

Layout Drawing

Equipment Location
Emergency Closed Cooling Pump Area Air Handling

Panel, 1A CC-1b
Emergency Closed Cooling Pump Area Air Handling

Panel, 1B CC-1la
Emergency Closed Cooling/Chilled Water Inst. Rack, A/C CC-1c
Emergency Closed Cooling/Chilled Water Inst. Rack, B CC-1c
Control Complex Chilled Water Control Panel, A/C CC-1c
Control Complex Chilled Water Control Panel, B CC-1c
Emergency Pump Area Cooling System Air Handling

Units, A CC-1b
Emergency Pump Area Cooling System Air Handling

Units, B CC-1a

Control Complex, Floor 3 (Elevation 620'-6")

Equipment

4.16 kV Switchgear Bus, Division 1 1CC-3c¢
4.16 kV Switchgear Bus, Division 2 1CC-3a
480 V Switchgear Bus, Division 1 1CC~3¢
482 V Switchgear Bus, Division 2 1CC~3a
Motor Control Centers, Division 1 1CC-3c¢
Motor Control Centers, Division 2 1CC-3a
Remote Shutdown Pa =1 1CC-3d

Control Complex, Floor 4 (Elevation 638'-6")

Equipment

Batteries, A 1CC-4h
Batteries, B 1CC-4d
Battery Chargers, A 1CC-4g
Battery Chargers, B 1CC~4c¢
125 VDC Switchgear Bus, Division 1 1CC-4g
125 VDC Switchgear Bus, Division 2 1CC=4c
125 VDC MCC, Division 1 1CC-4g

(uibe~ 'Lommonwealth
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TABLE 3-1 (Continued)

Control Complex, Floor 4 (Elevation 638'-6") (Continued)

Equipment

125 VDC Distribution Panel, Division 1
125 VDC Distribution Panel, Division 2

Neutron Monitor Preamp Panels, SRM/IRM Cabinets, A/D
Neutron Mouitor Preamp Panels, SRM/IRM Catinets, B/C

Control Complex, Floor 5 (Elevation 654'-6")

Equipment
ECCS Bench Board, P-601

Auxiliary Relay Panels, P-618, 621, 622, 623, 628, 629,

631, 654, 655, 871, 872, 873
Leak Detection Monitoring Panel, P-632, 642
Control Rod Position Panel, P-651, 652
Control Rod Drive Control Instrumentation Panel, P-653

Neutron Power and Radiation Instrumentation Panel,
p-669, 670, 671, 672

Unit Control Console, P-680

KPS Instrumentation and Auxiliary Relay Panel,
P-691, 692, 693, 694

HVAC Control Panel, P-800

Analog Loop Instrument Panel, P-868, 869

Diesel Generator Bench Board, P-877

Centainment /Drywell Isolation Valve Panel, P-881, 882

Common Analog Loop Instrumentation and Auxiliary
Relay Panel, P-969

Common Long Response Panel, P-970

Common HVAC Control Panel, P-904

Layout Drawing
Location

1CC-4g
1CC~4c

1CC-4f
1CC-4b

1CC~-5a

1CC-5a

1CC-5a
1CC-5a

1CC-5a

1CC-5a

1CC~5a

1CC-5a
1CC~-5a
1CC~5a
1CC-5a

1CC-5a

1CC~-5a
1CC~5a

1CC-5a
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TABLE 3-1 (Continued)

Control Complex, Floor 6 (Elevation 679'-6")

Equipment

Control Room HVAC Supply Plenum, A
Control Room HVAC Supply Plenum, B

Control Room HVAC Supply Fan, A
Control Room HVAC Supply Fan, B

Control Room HVAC Return Fan, A
Control Room HVAC Return Fan, B

MCC, Switchgear & Misc. Electrical Equipment Area
HVAC Plenum, A

MCC, Switchgear & Misc. Electrical Equipment Area
HVAC Plenum, B

MCC, Switchgear & Misc. Electrical Equipment Area
Supply Fan, A

MCC, Switchgear & Misc. Electrical Equipment Area
Supply Fan, B

MCC, Switchgear & Misc. Electrical Equipment Area
Return Fan, A

MCC, Switchgear & Misc. Electrical Equipment Area
Return Fan, B

Battery Room Exhaust Fan, A
Battery Room Exhaust Fan, B

MCC, Switchgear, & Battery Room HVAC Instrument
Rack, P-164, 166

MCC, Switchgear, & Battery Room HVAC Instrument
Rack, P-165, 167

Control Room HVAC and Emergency Recirculation
Instrument Rack, P-152

Control Room HVAC and Emergency Recirculation
Instrument Rack, P-153

HVAC System Control Panel, A
HVAC System Control Panel, B

Layout Drawing
Location

2CC-6
1CC-6

2CC-6
1CC~6

2CC-6
1CC-6
2CC-6

1CC-6

2CC-6

1CC-6

2CC-6
1CC-6
2CC-6
1CC-6
2CC-6

1CC-6

1CC-6
2CC-6

1CC-6
2CC-6
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TABLE ?-1 (Continued)

Intermediate Building

Equipment

Instrument Air Receiver Tank, A

Emergency Closed Cooling Surge Tanks, A
Emergency Closed Cooling Surge Tanks, B

Auxiliary Building

Equipment

Residual Heat Removal Heat Exchangers, A/C
Residual Heat Removal Heat Exchangers, B/D

Residual Heat Removal Pump, A
Residual Heat Removal Pump, B

Residual Heat Removal Valves, A
Residual Heat Removal Valves, B

RHR Pump Rcom Cooling Air Handling Unit, A
RHR Pump Room Cooling Air Handling Unit, B

Reactor Core Isolation Cooling Lube 0il Cooler
RCIC Turbine Drive

RCIC Pump

RCIC Valves

RCIC Pump Room Cooling Air Handling Unit
Instrument Air Receiver Tank, B

RLiC Instrument Panel

RHR Insirument Panel, A
KHR Instrument Panel, B

HVAC Pump Room Cooling Control Panel
Leakage Detection System Instrument Sensors (TE's)

Suppression Pool Level Instrumentation Panels

Layout Drawing
Location

I1B-2

IB~4
IB-4

1AB-1b
1AB-1le

1AB-1b
1AB-1le

1AB-1b
1AB-1le

1AB-1b
1AB-1le

1AB-1ic
1AB-1c
1AB-1c
1AB-1b,c
1AB-1c¢
1AB-3a
1AB-1g

1AB-1g
1AB-1g

1AB-2
1AB-1b,c,e

1AB-1g
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Reactor Building

Equipment
Control Rod Drive

Control Rod Drive

TABLE 3-1 (Continued)

Mechanisms

Hydraulic Control Units

Standby Liquid Control Storage Tank

Standby Liquid Control Pumps and Valves

Automatic Depressurization System (ADS) Valves

Safety/Relief ADS

Reactor Level & Pressure [nstrumentation Rack,
Reactor Level & Pressure Instrumentation Rack,
Reactor Level & Pressure Instrumentation Rack,
Reactor Level & Pressure Instrumentation Rack,

Valve Air Accumulators

oo w>

Layout Drawing
Location

Main Steam Flow
Main Steam Flow
Main Steam Flow
Main Steam Flow

Instrument Rack, A
Instrument Rack, B
Instrument Rack, C
Instrument Rack, D

Main Steam Line Isolation Valves

RCIC Isolation Valves

RHR Shutdown Valves

RHK Shutdown Valves

Neutron Monitoring Equipment

Emergency Service

Water Pumphouse

Equ’ pment

Emergency Service
Emergency Service

Emergency Service
Emergency Service

Emergency Service
Emergency Service

Water Pump, A
Water Pump, B

Water Pump Discharge Strainer, A
Water Pump Discharge Strainer, B

Water Screen Wash Pump. A
Water Screen wash Pump, B

1kB-1d
1RB~1b
1RB~1b
1RB-1b
1RB-1c
1RB-1c
1RB-1b
1RB-1b
1RB-1b
1RB~1b
1RB-1b
)A\'B' lb
1RB~1b
1RB-1b
1RB-1c¢
1RB-1c¢
1RB-1b
1RB-1c

1RB-1d

ESW-1a
ESW-1a

ESW-1a
ESW-1a

ESW-1a
ESW-1a
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TABLE 3-1 (Continued)

Emergency Service Water Pumphouse (Continued)

Equipment

Emergency Service Water Pumphouse Intake Screen, A
Emergency Service Water Pumphouse Intake Screen, B

Emergency Service Water Screen Wash Pump Discharge
Strainer, A

Emergency Service Water Screen Wash Pump Discharge
Strainer, B

Emergency Service Water Ventilation Fan, A
Emergency Service Water Ventilation Fan, B

Motor Control Centers, Division 1
Motor Control Centers, Division 2

Instrument Racks, Dw-1
Instrument Racks, DW-2

Control Panels for Intake Screens, A
Control Panels for Intake Screens, B

Steam Tunnel

Equipment

Main Steam Line Isolation Valves
RHR Shutdown Valve

RCIC Valve

Yard Area

Diesel Generator Fuel 0Oil Storage Tank, A
Diesel Generator Fuel 0Oil Storage Tank, B

Condensate Storage Tank

Fuel Handling Building

Equipment

lastrunent Air System Air Receiver Tank

Layout Drawing
Location

ESW-1a
ESW-1a

ESW-1a

ESW-1a

ESW=-1a
ESw-1a

ESW-1a
ESw-1a

ESW-1a
ESW-1a

ESW-1a
ESW-1a

Steam Tvanel
Steam Tunnel ||

Steam Tunnel

Yard
Yard

Yard

FHi-3
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3.

2

SYSTEMS FOR SAFE SHUTDOWN

The following is a list of systems required, or partially

required, for safe plant shutdowu:

13.

14.

Reactor System

Nuclear Boiler System

Control Rod Drive Hydraulic System

Standby Liquid Control System

Neutron Monitoring System

Reactor Protection System

Residual Heat Removal System

Reactor Core Isolation Cooling System

Automatic Depressurization System

Remote Shutdown System

Motor control centers, Switchgear, and Miscellaneous

Electrical Equipment Area HVAC Systems

Battery Room Exhaust System

Centrol Room HVAC System

Emergency Closed Cooling Pump Area Cooling System




15.

16.

17.

18.

19.

20.

21.

24,

25.

26.

27.

28.

Emergency Service Water Pump House Ventilation System

Emergency Core Cooling Svstem Pump Room Cooling System

Diesel Generator Building Ventilation System

Condensate Transfer and Storage System

Emergency Closed Cooling System

Emergency Service Water System

Control Complesx Chilled Water System

Emergency Service Water Screen Wish System

Safety Related Instrumen: Air System

125 V DC System

Standby Diesel Generator Power System

Standby Diesel Generator Starting Air System

Diesel Generator Fuel 0il System

Standbv Diesel Generator Exhaust, Intake and Crankcase System

This listing is based upon the shutdown sequence and assumptions

given in Section 3.1. Additional systems included in this list

are used for normal reactor shutdown and, if available, '~ . be

put into service in the event of a fire.
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FIRE HAZARDC ANALYSIS

REACTOR BUILDING

The reactor building is the structure that houses tne reactor
vessel. Separate structures are located on the Unit 1 and 2 sides
of the plant for each reactor presiure vessel. The reactor
building is comprised of the shieid building 2nd the primary steel
containment vessel and extends from elevation 574'-10" to
elevation 767'-5". 1In addition to containing the reactor vessel
and associated support systems, the reactor building contains the
control rod drive (CRD) hydraulic units, refueling auxiliaries,
reactor water cleanup (RWCU) equipment, recirculstion flow control
hydraulic power units, and miscellaneous HVAC equipment, and also
maintains the primary radiological boundary and pressure
containment for the plant. The reactor building is adjacent to
the auxiliary building, intermediate building and fuel handling

building.

The reactor building ventilation system is comprised of two
subsystems: drywell cooling and containment vessel cooling. The
drywell cooling system consists of three fan cooler assemblies,
each with one 100 percent capacity supply plenum and two 100
percent capacity supp.y fans. The coctainment vessel cooling

system consists of six 25 percent capacity air handling units.

The reactor building purge system is comprised of two subsystems:
purge supply and purge exhaust. The purge supply system consists
of two 50 percent capacity plenums and supply fans to provide
filtered and heated outside air to the containment vessel. The
purge exhaust system consists of two 50 percent capacity exhaust
fans and charcoal filter trains. This system exhausts air from
the containment vessel and RWCU rooms through charcoal filters and
to the plant vent. Supply air to and exhaust air from the drywell

is purged bv this system during refueling operations only.

(ibert / Commonweaith
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Air handling for the annulus is accomplished by an exhaust gus
treatment system consisting of two 100 percent capacity exhaust fans
and charcoal filter trains. This system maintains a negative
pressure relative to the outside so that exfiltration and ground
level release of airborne radioactivity is minimized. All

ventilation ducts penetrating the shield building wall are provided

with 3 hour rated fire dampers with standard 160°F fusible links.

For purposes of this fire hazards analysis, the entire reactor
building is considered a single fire area. This fire area is divided
into four fire zones: Fire Zone RB-la is the annulus outside of the
steel containment vessel; Fire Zone RB-1b is the zone located inside
the containment vessel and outside the drywell wall; Fire Zone RB-Ic
is the zone inside the drywell and includes the reactor vessel; Fire
Zone RB-1d is the zone directly underneath the reactor vessel within

the reactor pedestal wall

Unit 1 Reartor Building

Fire Zone 1RB-1la

['ascription

Fire Zone 1RB-la is shown on drawings E-023-002, E-023-005,
E-023-010, E-023-014, E-023-018, E-023-022, E~023-025, E-023-027,
E-023-028 and E-023-029. This zone, referred to as the annulus, is
located between the shield building wall and the containment vessel
wall. It serves as a secondary barrier for maintaining the radiation

doses within the limits specified by 10CFR100.

The outside wall and ceiling (dome) of this fire zone are constructed
of reinforced concrete. The inside wall and ceiling (dome) are the
steel containment vessel. The outer wall has a 3 hour fire
resitance rating. The floor is constructed of reinforced concrete.
wWall and ceiling penetrations are sealed. Access to this zone is
through Class A fire doors from the auxiliary building and

intermediate building.

Guibert / Commonweaith
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The ventilation system for this fire zone operates to maintain a
negative pressure in tne annulus relative tc the ‘utside to
minimize exfiltration and ground level release of airborne
activity. This system consists of two 100 percent capacity
charcoal filter trains with exhaust fans located in the
inte:mediate building. Smoke detectors are located in the
discharge ducts of each fan to actuate an alarm in the control
room i . smoke is detected. Duct penetrations through the shield
building wall are provided with 3 hour rated fire dampers with
160°F fusible links.

Safe shutdown equipment in this fire zone consists of:

a. Reactor protection system (RPS) cables, Divisions 1, 2, 3 and
A

b. Neutron monitoring cables, Divisions 1, 2, 3 and 4.

C Power and control cables, Divisions 1 and 2

Analysis

Electrical penetration assemblies for all divisions are located in
the southwest portion (Quadrant 3) of the annulus. Penetrations
are arranged in vertical and horizontal rows such that Division 1
and 4 penetrations a.2 separated from Division 2 &nd 3

penetrations by a minimum of 12 feet.

Combustibles contained within this fire zone consist of 2,040 lbs
of cable with a Btu content of 20,400,000 Btu. This total,

2
contained in the 1,963 ft“ floor area, yields a total fire loading

of 10,400 Btu/ft2 for this fire zone.

Since electrical penetration assemblies are located in a 35 foot
segment of Quadrant 3, special consideration was given to the

concentrated fire loading of 104,000 Btu/ft2 in this region. The

Guibert / Commonwealth
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penetration cables are installed in tubular raceway assemblies.

Each tubular racew.y assembly will be encased with a calcium
silicate coating to provide a 3 hour fire resistance rating

between redundant cables.

Conclusions

The results of the analysis for this fire zone indicate that the
objective of preventing a fire from damaging redundant divisions
of safe shutdown cable is achieved. This is accomplished by

spatial separation and cable encasement.

Fire Zone 1RB-1b

Description

Fire Zone 1RB-1b is shown on drawings E-023-002, E-023-005,
E-023-010, E-023-014, E-023-018, E-023-022, E- 023-025, E-023-027
and E-023-029. It comprises the region from the steel containment

vessel to the concrete drywell wall.

The outside wall and ceiling (dome) of this fire zone are
constructed of steel. The inside wall and floor are constructed
of reinforced concrete. Wall doors consist of double-doored
personnel access hatches and equipment hatches. Wall and ceiling
penetrations are sealed, except for the suppression pool vents on

the inside wall which are under water.

The cooling system for this zone operates primarily to provide
cooling only for the containment vessel. This system uses six

25 percent capacity air handling units, located ii. the containment
vessel, which supply cooled, recirculated ais to various areas of
the containment vessel through distribution ductwork. Temperature
detectors mounted in the ducts, and area temperature detectors are
provided to act ate alarms in the control room if the ambient

temperature is too high.

Gavert / Commonweaith -
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The purge supply system provides filtered and heated outside air to
the containment vessel. This system consists of two 50 percent
capacity supply plenums and two 50 percent capacity supply fans.
Smoke detectors are provided in the discharge duct of the supply fans
to actuate an alarm in the control room and trip the fans if smoke is

detected.

The purge exhaust system draws air from the containment vessel,
drywell area (refueling operations only), and RWCU equipment rooms,
exhausting it through the plant vent after it passes through the
charcoal filters. Two 50 percent capacity charcoal filter trains
with exhaust fans are provided for this system. A smoke detector is
provided at the common discharge duct for the fan and will actuate a-
alarm in the coantrol room if smoke is detected.

The above equipment, except drywell purge supply fans, is located in
the intermediate building. The drywell purge supply fans are located
in the containment vessel.

Safe shutdown equipment for this fire zone consists of:

a. Standby liquid control (SLC) tank pumps and valves

b. Control rod drive hydraulic control units (HCU)

£, Reactor vessel level and pressure instrument racks, A,B,C and D

d. Mair steam flow instrument racks, A,B,C and D

e. RPS cables, Divicions 1, 2, 3 and 4

g, Neutrcn monitoring cables, Divisions 1, 2, 3 and &
g. Power and control cables, Divisions 1 and 2
h. Residual heat rem.val (RHR) va'ves

Gebert ‘Commonweaith
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Fire detection equipmen' 1in this zone consists of smoke detectors at
elevation 620'-6" for the HCUs, and aiso at locations where
Division 1 and 2 cable trays are in the vicinity of each other. Fire

suppression equipment consisis of manual water type hose stations.

Analysis

The SLC system is redundant to the control rods a= a weans of
inserting negative reactivity into the reactor core. The control rod
drive mechanisms are located in Fire Zone 1RB-1d (see Section

4.1.1.4). RPS sensors are located in this zone.

The two groups of the HCUs are physically separated at 90?7 and 2707
azimuths. Redundant, safe shutdown related electrical penetration

assemblies are spatially separated by more than 12 feet.

A special situation regarding the separation of redundant cable trays
is as follows: Two Division 1 cable trays run horizontally along
elevations 669'-8" and 671'-0". T:iree Division 2 cable trays run
horizontaily along elevation ©69'-7", 670'-11" and 672'-3". The
Division 2 trays run horizontally toward the Division 1 trays and
then turn vertically downward. .Just after this downward turn is made
the Division 1 trays pass perpendicular to the Divisior 2 travs
resulting in a spatial separation of less than 3 feet. At this
point, a vertical fire barrier is installed between the redundant

trays in accordance with IEEE-384.

The RPS seusors in this ‘one are located in a series of instrument
panels. Each primary parameter is measured by a set of four
independent RPS sensors. Sensors in a set are assigned diffcrent
divisions and are located in different panels that are spatially

separated from each other.

[ sbert | Commonweaith
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Combustibles contained within this fire zone consist of:
a. Control panels with a Btu content of 17,000,000 Btu

b. Cable insulation (32,700 1lbs) with a Btu content of
327,000,000 Btu

Cs HCUs with a Btu content of 25,000,000 Btu

d. Motor winding insulation (180 lbs) with & Btu content of
1,800,000 Btu

e. Polar crane lubricating oil (50 gallons) with a Btu content
of 7,600,000 Btu

. P Fan insulation (45 lbs) with a Btu content of 450,000 Btu

g. Hydraulic fluid (180 gallons) with a Btu content of
27,360,000 Btu

The total Btu content of 406,210,000 Btu is contained in the
6,382 ftz floor area. Total fire loading for this fire zone is

63,700 Btu/ft>.
Conciusions

The results of the analysis for this fire zone indicate that the
obiective of preventing a fire from damaging redundant cables or
equipment required for safe shutdown is achieved. This is
accomplished by providing an early warning fire detection system
at locations where fire could jeopardize redundant equipment.
Also, redundant cable trays are separated by a fire barrier where

they do not have proper spatial separation.

Gelbert / Commonweaitn
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Fire Zone 1RB-lc

Description

Fire Zone 1RB-lc is shown on drawings E-023-002, E-023-005,
E-023-010, E-023-014, E-023~-018 and E-023-029. It comprises the
region inside the drywell including the reactor vessel but
excluding the area directly beneath the reactor. This zone serves
as the structure that channels steam releases to the suppression
pool, as well as housing the reactor vessel, reactor recirculation

system and other auxiliary systems.

Walls, floor and ceiling of this fire zone are constructed of
reinforced concrete. Wall doors consist of double-doored
personnel access hatches and an equipment hatch. Wall
penetrations are sealed, except for the suppression pool vents

which are under water.

The drywell cooling system operates primarily to provide cooling
only for the drywell area. This system uses three 100 percent
capacity fan cooler assemblies, each with a supply plenum and two
supply fans located in the drywell. The fan cooler units supply
recirculated, cooled air to the drywell area through distribution
ductwork. Temperature detectors mounted in the ducts, and area
temperature detectors are provided to actuate alarms in the

control room if the ambient *emperature is too high.

During the drywell purge mcde (refueling operations only), the two
50 percent capacity drywell purge supply fans direct supply air
from the centainment vessel into the drywell area. This supply

air is then circulated by the drywell cooling system.

The purge exhaust system for this fire zone is the same as for
Fire Zone 1RB-1b (see Section 4.2.1.2).

Guivert / Commonweaith
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Safe shutdown equipment for this fire zone consists of:

a. Automatic depressurization system (ADS) valves (BZ1-F041,
B21-F047, and B21-F051)

b. ADS valve air accumulators

¢. Residual heat removal (RHR) valves

d. Reactor core isolation cooling valve

e. Main steam line isolation valves

£ Power and control cables, Divisions 1 and 2

g RPS cables, Divisions 1, 2, 3 and 4

h. Neutron monitoring equipment

Cross-zoned fire detection, for early warning and suppression system
activation, is provided at the reactor recirculation pumps. Fire
suppression equipment for this zone consists of a local application

type carbon dioxide system for the reactor recirculation pumps.

Analysis

The ADS valves provide a redundant means for transferring the reactor
vessel water to the ultimate heat sink if the RHR sbutdown suction
valves become inoperative. The physical separation between the ADS
valves and the RHR shutdown suction valves is at least 20 feet

vertically and 10 feet horizontally.
Combustibles within this fire zone consist of:

8. Motor winding insulation (2,200 lbs) with a Btu content of

22,000,000 Btu

Guivert / Commonweaith
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4.1.1.4

BT 1.8:1

b. Motor lubricating oil/hydraulic fluid (150 gallons) with a
Btu content of 22,800,000 Btu

[ Cable insulation (5,000 1lbs) with a Btu content of
50,000,000 Btu

The total Btu content of 94,800,000 Btu is contained in the
2,603 ft2 floor area. Total fire loading for this fire zone is

36,420 Btu/ft>.

Since combustibles are concentrated in the area of the
recirculation pump, special consideration was given to the
potential for a fire in this region. It was determined that this
fire would not spread in such a manner as to affect redundant safe
shutdown equipment. However, fire detection and suppression

systems are provided to minimize any damage in this fire zone.
Conclusions

The results of the analysis for this fire zone indicates that the
objective of preventing a fire from damaging redundant equipment
required for safe shutdown is achieved. This is accomplished by
physical separation of redundant equipment, and fire detection and

suppression systems provided for the reactor recirculation pumps.
Fire Zone 1RB-1d
Description

Fire Zone 1RB-1d is shown on drawings E-023-002, E-023-005 and
E-023-029. It is the region directly below the reactor vessel and
inside the vessel pedestal. This zone contains the control rod
drives, neutron monitoriag equipment and other under-vessel

servicing equipment.
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4.1.1.4.3

walls and floor of this fire zone are constructed of reinforced
concrete. Ventilation air is circulated through this zone by

vents in the pedestal wall.

Safe shutdown equipment for this fire zone comsistrs of:

Neutron monitoring equipment

b. Control rod drive mechanism
s Control cables, Divisions 1 and 2
d. RPS cables, Divisions 1, 2, 3 and &

Fire detection equipment is located beneath the reactor vessel to

provide a fire signal to annunciate in the control room.
Analysis

The SLC system, located in Fire Zone 1RB-1b (see Section &.1.1.2),
provides a redundant means for taking the reactor to cold shutdown
should the control rod drive mechanisms become inoperative.
Divisional separation of cabling is maintained through the
pedestal wall. Cables entering this zone are routed by separate

raceway systems for Divisions 1, £, 3 and &.

The only combu-tibie in this fire zone comnsists of 2,500 lbs of
cable insulaticn with a Btu content of 25,000,000 Btu. This
material, contained in the 301 [t2 floor area, yields a fire

loading »f 83,300 Btu/ft2 for this fire area.

Conclusions

The results of the analysis for this fire zone indicate that the

objective of preventing a fire from damsging redundant equipment

Gvert | Lommonweait?
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required for safe shutdown is achieved. This is accomplished by
separation of redundant equipment and an early warning fire

detection system.

Unit 2 Reactor Building

Fire Zone 2RB-la

Description

Fire Zone 2RB-l1a is shown on drawings E-023-004, E-023-009,
E-023-013, E-023-017, E-023-021, E-023-022, E-023-025, E-023-027,
E-023-028 and E-023-030. This zoue, referred to as the annulus,
is located between the shield building wall and the containment
vessel wall. It serves as a secondary barrier for maintaining the

radiation doses within the limits specified by 10CFR100.

The outside wali and ceiling (dome) of this fire zone are
constructed of reinforced concrete. The inside wall and ceiling
(dome) are the steel containment vessel. The outer wall has a

3 hour fire resistance rating. The floor is constructed of
reinforced concrete. Wall and ceiling penetrations are sealed.
Access to this zone is through Class A fire doors from the

auxiliary building and intermediate building.

The ventilation system for this fire zone operates to maintain a
negative pressure in the annulus relative to the outside to
minimize exfiltration and ground level release of airhorne
activity. This system consists of two 100 percent capacity
charcoal filter trains with exhaust fans located in the

intermediate building. Smoke detectors are located in the

discharge ducts of each fan to actuate an alarm in the control

room if smoke is detected. Duct penetrations through the shield
building wall are provided with 3 hour rated fire dampers with

160°F fusible links.




4.1.2.1.2

&.1:2.3.3

Safe shutdown equipment in this fire zone consists of:

W, RPS cables, Divisions 1, 2, 3 and &4

b. Neutron monitoring cable, Divisions 1, 2, 3 and 4
c. Power and control cables, Divisions 1 and 2
Analysis

Electrical penetration assemblies for all divisions are located in
the northwest portion (Quadrant 2) of the annulus. Penetrations
are arranged in vertical and horizontal rows such that Division 1
and 4 penetrations are separated from Division 2 and 3

penetrations by a minimum of 12 feet.

Combustibles contained within this fire zone consist of 2,040 lbs
of cable with a Btu content of 20,400,000 Btu. This total,

2

contained in the 1,963 ft“ floor area, yields a total fire loading

of 10,400 Btv/ftz for this fire zone.

Since electrical penetration assemblies are located in a 35 foot
segment of Quadrant 2, special consideration was given to the
concent rated fire loading of 104,000 Btu/ft2 in this region. The
penetration cables are installed in tubular raceway assemblies.
Each tubular raceway assembly will be encased with a calcium
silicate coating to provide a 3 hour fire resistance rating

between redundant cables.

Conclusions

The results of the analysis for this fire zone indicate that the
objective of preventing a fire from damaging redundant divisions
of safe shutdown cable is achieved. This is accomplished by

spatial separation and cable encasement.

Gipert / Commonweaith
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Fire Zone 2RB-1b

Description

Fire Zone 2RB-1b is shown on drawings E-023-004, E-023-009, E-023-
013, E-023-017, E-023-021, E~-023-022, E-023-025, E-023-027,
E~023-029 and E-023-030. 1t comprises the regicn from the steel

containment vessel to the concrete drywell wall.

The ovutside wall and ceiling (dome) of this fire zone are
constructed of steel. The inside wall and floor are constructed
of reinforced concrete. Wall doors consist of double-doored
personnel access hatches and equipment hatches. Wall and ceiling
penetrations are sealed, except for the suppression pool vents on

the inside wall which are under water.

The cooling system for this zone operates primarily to provide
cooling only for the containment vessel. This system uses six

25 percent capacity air handling units, located in the containment
vessel, which supply cooled, recirculated air to various areas of
the containment vessel through distribution ductwork. Temperature
detectors mounted in the ducts, and area temperature detectors are
provided to actuate alarms in the control room if the ambient

temperature is too high.

The purge supply system provides filtered and heated outside air
to the containment vessel. This system consists of twc 50 percent
capacity supply plenums and two 50 percent capacity supply fans.
Smoke detectors are provided in the discharge duct of the supply
fans to actuate an alarm in the control room and trip the fans if

smoke 1s detected.

The purge exhaust system draws air from the containment vessel,
drywell area (refueling operations only), and RWCU equipment

rooms, exhausting it through the plant vent afiler it _.asses

(Geibert / Commonwealtr
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through the charcoal filters. Two 50 percent capacity charcocal
filter trains with exhaust fans are provided for this system. A
smoke detector is provided at the common discharge duct for the
fan and will actuate an alarm in the control room if smoke is
detected.

The above equipment, except drywell purge supply fans, is located
in the intermediate bui'ding. The drywell purge supply fans are
located in the containment vessel.

Safe shutdown equipment for this fire zone consists of:

a. Standby liquid control (SLC) tank and pumps

b. Hydraulic control units (HCU)

c. Instrument transmitter racks

d. RPS cables, Divisions 1, 2, 3 and &

e. Nuetron monitoring cable, Divisions 1, 2, 3 and 4
g, Power and control cables, Divisions 1 and 2
g- Residual heat removal (RHR) valves

Fire detection equipment in this zone consists of smoke detectors
at elevation 620'-6" for the HCUs, and also at locations where
Division 1 and 2 cavble trays are in the vicinity of each other.
Fire suppression equipment consists of manual water type hose

stations.
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4.1.2.2.2 Analysis

The SLC system is redundant to the control rods as a means of
inserting negative reactivity into the res tor core. The control
rod drive mechanisms are located in Fire Zone 2RB-1d (see Section

4.1.2.4). RP: sensors are located in this zone.

The two groups of the HCUs are physically separated at 90° and
270° azimuths. Redundant, safe shutdown related electrical

penetration assemblies are spatially separated by more than 12 feet.

Two special situations regarding the separation of redundant cable

trays are as follows:

8, One Division | cable tray at elevation 637-6" is located
directly over top of, and parallel to, a Division 2 *ray at
elevation 634'-10" for a distance of approximately 50 feet in
the northern region of this fire zone. A non-divisional tray
at elevation 636'-2" is located in between, ana parallel to
these two divisional trays. Fire barriers are located
directly above the non-divisional tray and directly below the
non-divisional tray. Consequently, the Division 1 tray is
separated from the Division 2 tray by two individual fire

barriers. The barriers are in accordance with JEEE-384.

b. Three Division 2 cable trays at elevation 683'-1", 681'-9"
and 680'-5" are located directly over top of, and parallel
to, three Division 1 trays at elevations 676'-11", 675'=-7"
and 674'-3" for a distance of approximately 115 ft along
southern, southeastern, and eastern regions of this fire
zone. Two non-divisional trays at elevations 679'-4" and
678'=3" are located in between, and parallel to these
Division 1 and Division 2 trays. Fire barriers are located
dir:ctly above the top non-divisional tray, and directly
below the bottom non-divisional tray, thus the Division 1

trays are separated from the Division 2 trays by two

individual fire barriers.
(Guitert  Lommonwesitn
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The RPS sensors in this zone are located in a series of instrument
panels. Each primary parameter is measured by a set of four
independent RPS sensors. Sensors in a set are assigned different
divisions and are located in different panels that are spatially

separated from each other.
Combustibles contained within this fir= zone consist of:
a. Control panels with a Btu content of 17,000,000 Btu

b. Cable insulation (46,500 lbs) with a Btu content of
465,000,000 Btu

P HCUs with a Btu content of 25,000,000 Btu

d. Motor winding insulation (180 lbs) with a Btu content of
1,800,000 Btu

e. Polar crane lubricating oil (50 gallons) with a Biu content
of 7,600,000 Btu

- Fan insulation (45 lbs) with a Btu conter! of 450,000 Btu

g. Hydraulic fluid (180 gallons) with a Btu content of
27,360,000 Btu

The total Btu content of 544,260,000 Btu is contained in the
6,382 ft°
85,300 Btu/ft>.

floor area. Total fire loading for this zone is

Conclusions
The results of the analysis for this fire zone indicate that the

objective of preventing a fire from damaging redundant cables or

equipment required for safe shutdown is achieved. This is

Guibert / Commonws sith

4.1-17



4.1.2.3

R.1.2.3:1%

accomplished by providirs an early warning fire detection system

at locations where fire could jeopardize redundant equipment.
Also, redundant cable trays are separated by fire barriers where

they do not have proper spatial separation.

Fire Zone 2RB-1c

Description

Fire Zone 2RB-1c is shown on drawings E-023-004, E-023-009,
E-023-013, E-023-017, E-023-021, E-023-029 and E-023-030. It

¢ + 'ses the region inside the drywell including the reactor
vessel but excluding the area directly beneath the reactor. This
zone serves as the structure that channels steam releases to the
suppression pool, as well as hocusiag the reactor vessel, reactor

recirculation system and other auxiliary svstems.

Walls, floor and ceiling of this fire zone are constructea of
reinforced concrete. Wal! doors consist of double-doored
personnel access hatches and an equipment hatch. Wall
penetrations are sealed, except for the suppression pool vents

which are under water.

The drywell cooling system operates primarily to provide cooling
only for the drywell area. This system uses three 100 percent
capacity fan cooler assemblies, each with a supply plenum and two
supply fans located in the drywell. The fan cooler units supply
recirculated, cooled air to the drywell area through distribution
ductwork. Temperature detectors mounted in the ducts, and area
temperature detectors ar¢ provided to initiate alarms in the

control room if the ambient temperature is too high.

-ing the drywell purge mode (refueling operations only), the two
percent capacity drywell purge supply fans direct supply air
from the containment vessel int> the drywell area. This supply

air is then circulated by the drywell cooling system.
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4.1.2.3.2

The purge exhaust system for this fire zone is the same as for
Fire Zone 2RB~1b (see Secticen 4.2.2.2).

Safe shutdown equipment for this fire zone consists of:

a. Automatic depressurization system (ADS) valves
b. ADS valve air accumulators

¢. Residual heat removal (RHR) valves

d. Reactor core isolation cooling valve

e. Main steam line isolation valves

f. Power and control cables, Divisions 1 and 2

g. RPS cables, Divisions 1, 2, 3 and 4

h. Neutron monitoring equipment

Cross-zoned fire detection for early warning and suppression
system activation, is provided at the reactor recirculation pumps.
Fire suppression equipment for this zone consists of a local
application type carbon dioxide system for the reactor

rec:rculation pumps

Analysis

The ADS valves provide & redundant means for transferring the
reactor vessel water to the ultimate heat sink if the RHR shutdown
suction valves become inoperative. The physical separation
between the ADS valves and the RHR shutdown suction valves is at

least .0 feet vertically and 10 feet horizontally.

Gxivert | Lommonwsailh
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4.1.2.4.1

Combustibles within this fire zone consist of:

a. Motor winding insulation (2,200 lbs) with a Btu content of
22,000,000 Btu

b. Motor lubricating oil/hydraulic fluid (150 gallons) with a
Btu content of 22,800,000

€. Cable insulation (5,000 lbs) with a Btu content of
50,000,000 Btu

The total Btu content of 94,800,000 Btu is contained in the
2,603 ftz floor area. Total fire loading for this fire zone is
36,420 Btu/ft°.

Since combustibles are concentrated in this area of the
recirculation pump, special consideration was given tc the
potential for a fire in this region. It was determined that a
fire would not spread in such a manner as to affect redundant safe
shutdown equipment. However, fire detection and suppression

systems are provided to minimize any damage in this fire zone.
Conclusions

The results of the analysis for this fire zone indicates that the
objective of preventing a fire from damaging redundant equipment
required for safe shutdown is achieved. This is accomplished by
physical separation of redundant equipment, and fire detection and

suppression systems provided for the reactor recirculation pumps.
Fire Zone 2RB-1d
Description

Fire Zone 2RB-1d is shown on drawings E-023-004, E-023-009,
E-023-029 and E-023-030C It is the region directly below the

Getbert / Commonwealth
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reactor vessel and inside the vessel pedestal. This zone contains
the control rod drives, neutrcn monitoring equipment and other

under-vessel servicing equipment.
Walls and floor of this fire zone are constructed of reinforced
concrete. Ventilation air is circulated through this zone by

vents in the pedestal wall.

Safe shutdown equipment for this fire zone comnsists of:

a. Neutron monitoring equipment
b. Control rod drive mechanism
i Control cables, Divisions 1 and :

d. RPS cables, Divisions 1, 2, 3 and &

Fire detection equipment is located beneath the reactor vessel to

provide a fire signal to annunciate in the control room.
Analysis

The SLC system, located in Fire Zone 2RB-1b (see Section 4.1.2.2),
provides a redundant means for taking the reactor to cold shutdown
should the control rod drive mechanism become inoperative.
Divisional separation of cabling is maintained through the
pedestal wall. Cables entering this zone are routed by separate

raceway systems for Divisions 1, 2, 3 and 4.

The only combustible in this fire zone consists of 2,500 lbs of
cable insulation with a Btu content of 25,000,000 Btu. This
material, contained in the 301 ft2 floor area, yields a fire

loading of 83,300 Btu/ft’ for this fire area.

(uibert | Commonweaith
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1.2.4.3 Conclusions

The results of the analysis for this fire zoue indicate that the
objective of preventing a fire from damaging redundant equipment
required for safe shutdown is achieved. This is accomplished by
separation of redundant equipment and an early warning fire

detection system.
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AUXILIARY BUILDING

The auxiliary building is a three story building constructed of
reinforced concrete. Separate structures are located on the

Unit ! and 2 sides of the plant. Floor 1 is located at elevations
568'-4" and 574'-10", Floor 2 is at elevation 599'-0", and Floor 3
is at elevation 620'-6" (grade). This building houses auxiliary
equipment for plant operation such as the residual heat removal
(RHR) system, reactor core isolation cooling (RCIC) system, high
and low pressure core spray (HPCS, and LPCS, respectively),
reactor water cleanup (RWCU) system, instrument air systems, and
ventilation systems. The third flocor is divided by the portion of
the steam tunnel that passes through the auxiliary building from
the reacteor building to the turbine power complex enroute to the
turbine building. The auxiiiary building is adjacent to the
reactor building, intermediz® * building, the turbine power
complex, and the radwaste building (Unit 1 side only); the

remainder of the building is exposed.

The ventilation system for the auxiliary building consists of a
100 percent capacity supply plenum, two 100 percent capacity
supply fans, a 100 percent capacity charcoal exhaust plenum, two
100 percent capacity exhaust fans, and distribution ductwork.

Fans and plenums are at elevation 620'-6". The supply fans draw
outside air through filters and heating coils and distribute the
air as follows: to the corridors at elevatiomns 574'-10", 599'-0"
and 620'-6", and to each of the pump rooms (RHR "A", "B", "C";
RCIC, LI'CS, HPCS; etc.). Air supplied to the corridor and pump
rooms at elevation 574'-10" is exhausted through ductwork at that
level. Part of the air is used to ventilate the room before being
exhausted. Part of the air supplied to the equipment area at
elevation 620'-6" is drawn into the RHR "A" and "B" pump rooms and
then it is exhausted. Exhaust air passes through the charcoal
exhaust plenum prior to discharge to the atmosphere through the

unit vent. Air from the steam tunnel is partially exhausted by

Gelbert / Commonweaith




(%]

r

"~

o

1

the auxiliary building exhaust. The rest of the air supplied to the
steam tunnel ‘by a separate steam tunnel cooling system) is relieved

to the turbine building.

All ventilation duct penetrations in the auxiliary building (except
for pressure relief openings in the walls of RHR "A" and "B" pump
rooms at elevation 620'-6" and the floor above the RCIC pump room)
are provided with 3 hour rated fire dampers with standard 160°F

fusible links.

Ionization type smoke detectors are provided in the common duct of
the supply fans and on the common ductwork on the discharge of the
exhaust fans. Upon detection of smoke, these detectors will actuate
an alarm in the control room and illuminate the alarm light on the
local HVAC control panel. In addition, if the smoke is in the supply
ductwork, the smoke detector on the discharge side of the supply fans
will seud a signal to trip both supply fans, thereby cutting off the
flow of supply air.

For purposes of this fire hazards analysis, the auxiliary building
has been divided, by floors, into numerous fire areas and fire zones.
These zones are shown on drawings E-023-002, E-023-005 and E-023-010
for Unit 1, and drawings E-023-004, E-023-009 and E-023-013 for

Unit 2.

Unit 1 Auxiliary Building

Fire Area 1AB-la

Description

Fire Area 1AB-la, shown on drawing E-023-002, is located in the
eastern section of Floor 1 of the auxiliary building (elevation
568'-4") and contains the process and auxiliary components for the
LPCS system. It is bounded on the north and east by Fire Area
1AB-1g, on the south by the Unit 1 reactor building, and on the west

by Fire Zone 1AB-1b.
(uivert / Commonweaith
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4.2.1.1.2

wWalls, floor, and ceiling for this fire area are constructed of
reinforced concrete. Doorways are equipped with Class A fire
doors. Walls and ceiling have 3 hour fire resistance ratings.
Wall and ceiling penetrations are sealed. Floor drains for this
area are routed to a sump located within the area. The sump is
discharged to the auxiliary building sump through a line that 1is

valve operated from outside the area.

The ventilation system for this fire area is described in

Section 4.2. In addition, a fan coil unit is provided to cool and
circulate air within the area when the LPCS pump is operating.

There is no safe¢ shut’own equipment located in this fire area.

Fire suppression equipment for this area consists of manual water

type hose stations and fire extinguishers.
Analysis

Functional redundancy for equipment in this fire area is not

required since there is no safe shutdown equipment in this area.
Combustibles within this area consist of the following:

a. Motor winding insulation (510 lbs) with a Btu content of

5,100,000 Btu

b. Cable insulation (1,000 lbs) with a Btu content of
10,000,000 Btu

£ Lubricating oil (28 gallons) with a Ftu content of
4,256,000 Btu

The total Btu content of 19,356,000 Btu is contained in the
1,588 ft2 floor area. Total fire loading for this fire area is

2
12,200 Btu/ft".
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Conclusions

The result: of the analysis for this fire area indicate that the
objective of preventing a fire from spreading to adjacent areas or
zones containing safe shutdown equipment is achieved. This is

accomplished by barrier design and low fire loading.

Fire Zone 1AB-1b

Description

Fire Zone 1AB-1b is shown on drawings E-023-002, E-023-005 and
E-023-010. It includes, in addition to the Floor 1 location,
identical regions directly above on Floor 2 (elevation 599'-0") and
Floor 3 (elevation 620'-6"). This composite zone contains the
process and auxiliary components for the RHR "A" system on each
respective floor. It is bounded on the north by Fire Area 1AB-lg
(elevation 568'-4"), Fire Zone 1AB-2 (elevation 599'-0") and Fire
Zone 1AB-3a (Elevation 620'-6"); on the east by Fire Area 1AB-la,
Fire Zone 1AB-2 (elevation 599'-0") and Fire Zore 1AB-3a (elevation
520'=6"); on the south by the Unit 1 reactor building; on thke west by
“ire Zone 1AB-1c, Fire Zone 1AB-2 (elevation 599'-0") and the steam

tuunel (elevation 620'-6").

Walls, floor and ceiling (roof) for this fire zone are constructed of
reinforced concrete. Doorways are equipped with a Class A fire door
at elevation 568'-4", a Class A fire door at elevation 599'-0", and a
Class A door at elevation 620'-6". Walls have 3 hour fire resistance
ratings, except for the areas containing pressure relief openings
from elevation 620'-6" to 652'-0" (roof). Wall penetiations are
sealed, except :(or the pres-: 're relief opening in the wall to Fire
Zone 1AB-3a. Floor drains for i1is zone are routed to a sump loca‘ed
within the room. The sump is discharged to the auxiliary building

sump through a line that is valve operated from outside the zone.

(widert / Commonweaith
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The ventilation system for this fire zone is described in Section
4.2. In addition, a fan coil unit 1is provided to cool and circulate
. air within the zone when the RHR "A" pump is ope:ating.

Safe shutdown equipment in this fire zonme consists of:

&, RHR heat exchangers

b. RHR pump, A

2. RHR pump room cooling air handling unit, A

d. Power and control cables, Division i, Unit 1

e. Leak detection system instrument sensors

E. RHR valves

' g- RCIC valves

Fire detection for this zone is accomplished by a leak detection
system which monitors pump room cooling air inlet and outlet
temperature and ambient riom temperature. Fire suppression equipment

consi-ts of manual witer type hose stations and fire extinguishers.
4.2.1.2.2 Analysis

Redundant RHR system equipment is located in Fire Zone 1AB-le (see

Section 4.2.1.5).
Combustibles within this zone consist of the following:

a. Motor winding insulation (360 lbs) with a Btu content of
3,600,000 Btu

Geber. ' Commonweaith
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b. Cable insulation (1,000 1bs) with a Btu content of
10,000,000 Btu

e Lubricating oil (13 gallons) with a Btu content of 1,976,000 Btu

The total Btu content of 15,576,000 Btu is contained in the 1,298 ft2

floor area. Total fire loading for this fire 2zone is 12,000 Btu/ftz.

Conclusions

The results of the analysis for this fire zone indicate that the
objective «f preventing a fire from spreacing to a zone containing
redundant safe shutdown equipment is achieved. This is accomplished

by barrier design and low fire loading.

Fire Zone 1AB-lc

Description

Fire Zone 1AB-1lc, shown on drawing E-023-002, is located in the right
center portion of Floor 1 of the auxiliary building. It contains
process and auxiliary equipment for the RCIC system. This zone is
bounded on the north by Fire Area 1AB-lg, on the east by Fire Zone
1AB-1b, on the south by the Unit 1 reactor building, and nn the west
by Fire Area 1AB-1d.

wWalls, floor and ceiling for this fire zone are constructed cf
reinforced conc: zte. The Joorway has a Clasc A fire door. Walls
have 3 hour fire resistance ratings. Wall penetrations are sealed.
A portion of the ceiling has grating for pressure relief. Floor
drains for this zone are routed to a sump located within the room.
The sump is discharged to the auxiliary building sump through a line

that is valve operated from outside the zone.

4.2-6
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The ventilation system for this fire zone is described in Section
4.2. In addition, a fan coil unit is provided to cool and

circulate air within the zone when the RCIC pump is operating.

Safe shutdown equipment in this fire zone consists of:

a. RCIC pump room air handling unit

b. RCIC pump

8 RCIC turbine lubricating oil cooler

d. RCIC turbine drive

e. Powe - and control cables, Unit 1

) & Leak detection system instrument sensors

g. RCIC valves

Fire suppression equipment for this zone consists of an aut~matic
sprinkler system, manual type water hose stations ana fire

extinguishers.

Analysis

Functional redundancy for the RCIC system i~ not provided by any
other safe shutdown system. If the high pressure injection
capabilities of the RCIC system become inoperative, the automatic
depressurization system (ADS) can be used to decrease the reactor
vessel pressure so the low pressure injection systems can be
activated for reactor vessel water level control. Spatial
separation of Division 1 and 2 instrument sensors and electrical

circuits are in accordance with separation design criteria.

Cuiert, | Commonweailh
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Special attention was given to the case of lubricating oil
spillage. Should the lubricating oil system rupture, the oil will
drain to a sump located within the room and not 2llow it to spread
to adjacent zones. The sump is discharged through ° line that is

valve operated from outside the zone.

The motor operators on the RCIC valves will not be aff=cted by an
inadvertent actuation of{ the sprinkler system. These motor
operators are enclosed to prevent water spray from rendering them
inoperative. The motor associated with the water leg pump could
be rendered inoperative, but this would have no impact on main

process eguipment operation.
Combustibles within this fire zone consist of the following:

a. Lubricating oil (8 gallons) with a Btu content of
1,216,000 Btu

b. Cable insulation (400 1lbs) with a Btu content of
4,000,000 Btu

The total Btu content of 5,216,000 Btu is ‘'ontained in the 560 ft
floor area. Total fire loading for this fire zonme is

9,314 Btu/ft>
Conclusions

The results of the analysis for this fire zone indicate tha* the
objective of preventing a fire from spreading to adjacent zones
or areas containing safe shutgown equipment is achieved. This is
accomplished by barrier design and 'ow fire loading. The
a.tomatic sprinkler sys.em provided for this zone adds further

depth in preventing a fire from spreading.

pa
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&.2.1:4.2

Fire Area 1AB-1d

Nescription

Fire Area 1AB-1d, shown on drawing E-023-002, is located in the left
cenLer portion o’ Floor 1 of the auxiliary building. It contains
process and auxiliary equipment for the RHR "C" system. This area is
bounded on the north by Fire Area 1AB-1g, on the east by Fire Zone
1AB-1c, on the south by the Unit 1 reactor building, and on the west
by Fire Zone 1AB-le.

walls, floor and ceiling for this fi-e area are ronstructed of
reinforced concrete. The dvorway has a Class A fire door. Walls and
ceiling have 3 hour fire resistance ratings. Wall and ceiling
penetrations are sealed Floor drains for this area are routed to a
sump located within the room. The sump is discharged to the
auxiliary building wmp through a line that is valve operated from

outside the area.

The ventilation system for this fire area is described in

Section 4.2. In addition, a fan coil unit is provided to cool and
circulate air within the area when the RHR "C" pump is operatiug.

There is no safe shutdown equipment located in this fire area.

Fire suppression equipment for this area consists of manual water

type hose stations and fire extinguishers.

Analysis

Functional redundancy for the RHR "C" system is not required s.nce

the "C" loop is not required for safe shutdown of the reactor.

Getbert / Commonweaith
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Combustiibles within this area consist of:

& Motor winding insulation (350 lbs) with a Btu content of
3,500,000 Btu

b. Cable insulation (800 lbs) with a Btu content of 8,000,000 Btu

c. Lubricating cil (13 gallons) with a Btu content of 1,976,000 Etu

The total Btu content of 13,476,000 Btu is contained in the 560 ftz

floor area. Total fire loading for this fire area is 24,000 Btu;ftz

Conclusions

The results of the an2lysis for this fire area indicate that the
objective of preventing a fire from spreading to adjacent zones or
areas containing safe shutdown equipment is achiecved. This is

accomplished by barrier design and low fire loading.

Fire Zone 1AB-le

Description

Fire Zone 1AB-le is shown on drawings E-023-002, E-023-005 and
E-023-010. It includes, in addition to the Floor 1 location,
identical regions directly above on Floor 2 (elevation 599'-0") and
Floor 3 (elevation 620'-6"). This composite zone contains the
process and auxiliary .omponents for the RHR "B" system on each
respective floor. It is bounded on the north by Fire Area 1AB-l1g
(elevation 568'-4"), Fire Zone 1AB-2 (elevation 599'-0") and F.ce
Zone 1AB-3b (elevaticn 620'-6"); on the east by Fire Arca 12R-1d,

Fire Zone 1AB-2 (elevation 599'-0") and the steam tunnel

Geiart Lommomensait?
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(elevation 620'-6"); on the south by the Unit 1 reactor building;
on the west by Fire Area 1AB-1f, Fire Zone 1AB-2 (elevation
599'-0") and Fir- Zone 1AB-3b (elevation 620'-6").

Walls, fiovor and ceilirg (roof) for this fire zone are constructed
of reinforced concrete. Doorways are equipped with a Class A fire
door at elevation 568'-4", a Class A fire door at elevation
599'-0", and a Class A door at elevation 620'-6". Walls have

3 hour fire resistance ratings, except ior the areas contain.ng
pressure relief openings from elevation 620'-6" to 652'-0" (roof).
Wall penet: -tions are sealed, except for the pressure relief
opening in the wall to Fire Zone 1AB-3b. Floor drains for this
zone are routed to a surp lucated within the room. The sump is
discharged to the auxiliary building sump through a line that is

valve operated from ouiside the zone.

The ventilation system for this fire zone is described in

Section 4.2. In ¢ idition, a fan coil unit is provided to cocl and
circulate air within the zone when the RHR "B" pump is operatiag.
Safe shutdown equipment in this fire zone consists of:

a. RHR heat exchangers

b. RHR pump

c. RHR pump room cooling air handling unit

d. RHR pump room cooling air handling unit

e. Power and control cables, Division 2, Unit 1
£, Leak detection system instrument sensors

g. RHR valves

(ibert | Lommonweaith
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Fire suppression equipment for this zone consists of manual water

type hose stations and fire extinguishers.
4.2.1.5.2 Analysis

Redundant RHR system equipment is located in Fire Zone 1AB-1b (see
Section 4.2.1.2).

Combustibles within this zone consist of the following:

a. Motor winding insulation (360 1bs) with a Btu content of
3,60),000 Btu

b. Cable insulation (3,570 lbs) with a Btu content of
35,700,000 Btu

Cs Lubricating oil (13 gallons) with a Btu content of 1,976,000 Btu

. The totai Btu content of 41,276,000 Btu is contained in the 1,298 ft.2

floor area. Total fire loading for this fire zone is 31,800 Btu/ftz.

4.2.1.5.3 Conclusions

The results of the analysis for this fire zone indicate that the
objective of preventing a fire from spreading to a zone or area l
containing redundant safe shutdown equipment is achieved. This is

accomplished by barrier design and iow fire loading.

§.2.1.6 Fire Area 1AB-1f |

&
"~

.1.6.1 Description

Fire Area 1Au-1f is shown on drawings E-023-002, E-023-005 and
E-023-010. It is located in the western poirtion of Floor 1 of the

auxiliary building. It has a vertical pipe chase extending to




4.2.1.8.2

elevation 620'-6". This area contains the process and auxiliary
components for the HPCS system. It is bounded on the north and
west by Fire Area 1AB-1g, on the south by the Uuit 1 reactor
building, and .r the east by Fire Zone 1AB-le.

Walls, floor and ceiling for this fire area are constructed of

reinforced concrete. Doorways are equipped with a Class A fire
door at elevation 574'-10" and a Class A fire door at elevation
620'-6". Walls and ceiling have 3 hour fire resistance ratings.
Wall and ceiling penetrations are sealed. Floor drains for this
area are routed to a sump located within the room. The sump is

discharged to the auxiliary building sump through a line that is

valve operated from outside the area.

fhe ventilation system for this fire area is described in Section
4.2. In addition, a fan coil unit is provided to cool and
circulate air within the area when the HPCS pump is operating.

There is no safe shutdown equipment located in this fire area.

Fire sppressicn equipment for this area consists of manual water

type hose stations and fire extinguishers.

Analysis

Functional redundancy for equipment in this fire area is not

required since this equipment is not required for safe shutdown.

Combustibles in this fire area consists of:

a. Motor winding insulation (693 lbs) with a Btu content of

6,930,000 Btu

b. Cable insulation (1,500 lbs) with a Btu content of
17,000,000 Btu

Gulbert / Commaonweaith
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g Lubricating oil (41 gallons) with a Btu content of 6,232,000 Btu

The total Btu content of 28,162,000 Btu is contained in the 1,588 ftz

floor area. Total fire loading for this fire area is 17,735 Btu/ftz.

Conclusions

The results of the analysis for this fire area indicate that the
objective of preventing a fire from spreading to adjacent zones or
areas containing safe shutdown equipment is achieved. This is

accomplished by barrier design and low fire loading.

Fire Area 1AB-lg

Description

Fire Area 1AB-1g, shown on drawing E-023-002, is the common corridor
for Floor 1 of the auxiliary building. It provides access to Fire
Areas and Zones 1AB-la through 1AB-1f, and to the intermediate
building. It also contains instrument and control panels required
for safe shutdown. This area connects on the north to the turbine
power complex, on the south to the intermediate building, and on the

west to the radwaste building; the east side is an outside wall.

Walls, floor and ceiling for this fire area are constructed of
reinforced concrete. The doorway to the intermediate building and
the doorways to the other Floor 1 zones and fire areas are equipped
with Class A fire doors. Walls and ceiling have 3 hour fire

resistance ratings. Wall and ceiling penetrations are sealed.

Tite ventilation system for this fire area is described in Section
W B

(wibert / Commonwealth
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Safe shutdown s2quipment in this fire area consists of:

a. RCIC instrument panel

b. RHR "A" instrument panel

Ci RHR "B" instrument panel

d. Suppression pool level instrumentation

e. Power and control cables, Divisions 1 and 2, Unit 1

Fire detection equipment for this area consists of ionization

detectors that actuate alarms in the control room. Fire

suppression equipment consists of manual water type hose stations

and fire extinguishers.

Analysis

Safe shutdown related panels of redundant divisions are
separated by a distance in excess of 65 feet. Adequate
cable separation is also maintained.

Combustibles within this area consist of the following:

. Instrument panels with a Btu content of 16,000,000

b. Cable insulation (4,000 lbs) with a Btu content of
40,000,000 Btu

The total Btu content of 56,000,000 Btu is contained ip

4,856 {L‘ floor area. Total fire loading for this fire
9

11,540 Btu/ft .

spatially

control

Btu

the

area 1s
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4.2.1.7.3 Conclusions

4.2.1.8

4.2.1.8.1

The results of the analysis for this fire area indicate that the
objective of preventing a fire from damaging both divisions of
redundant safe shutdown equipment is achieved. This is
accomplished by spatial separation of redundant equipment within
the area, low fire loading, an early warning fire detection
system, and good separation from other zones and areas containing

safe shutdown equipment.

Fire Zone 1AB-2

Description

Fire Zone 1AB-2, shown on drawing E-023-005, comprises the entire
Floor 2 (elevation 599'-0") of the auxiliary building, with the
exception of portions of Fire Zones and Areas 1AB-1b, 1AB-le, and
1AB=1{ which originate on Floor 1. This zone contains instrument
and control panels, and process equipment for the RWCU system and
turbine building cooling system. It is connected on the north to
the turbine power complex, on the south to the Unit 1 reactor
building and intermediate building, and on the west to the

radwaste building; the east side is an outside wall.

Walls, floor and ceiling for this fire zone are constructed of
reinforced concrete. Doorways are equipped with Class A fire
doors. Walls and ceiling have 3 hour fire resistance ratings.
Wall, floor and ceiling penetrations are sealed, except for the
small floor area above the RCIC room on Floor 1 (Fire Zone 1AB-l1c)

which is provided with grating for pressure relief.

The ventilation system for this fire zone is described in Section

4.2.

Gulbert / Commonweaith
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Safe shutdown equipment in this fire zone consists of:

a. Control panel for HVAC pump room cooling units

b. Power and control cables, Division 1

Fire detection equipment for this zone consist of ionization
detectors in the area of the HVAC pump room cocling unit control
panel. Fire suppression equipment consists of manual water type

hose stations and fire extinguishers.

Analysis

Functional redundancy for cables associated with Division 1 safe
shutdown equipment in this zone is provided by Division 2 cables
located in Fire Zone 1AB-3b (see Section 4.2.1.10). Since the
HVAC pump room cooling unit control panel contains equipment
associated with all three divisions, separation is accomplished by

providing fire barriers within the panel.

Combustibles within this zone consist of the following:

a. Motor winding insulation (810 lbs) with a Btu content of
8,100,000 Btu

b. Lubricating oil/hydraulic fluid (30 gallons) with a Btu
content of 4,560,000 Btu

e Instrument panels with a Btu content of 4,800,000 Btu

d. Cable insulation (38,230 lbs) with a Btu content of
382,300,000 Btu

The total Btu content of 399,760,000 Btu is contained in a

9,685 ft2 floor area. Total fire loading for this fire zone 1is

41,500 Btu/ft®.

(bt ' Commonweail)
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4.2.1.8.3 Conclusions
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The results of the analysis for this fire zone indicate that the
objective of preventing a fire from damaging both divisions of
redundant safe shutdown equipment or from spreading to an adjacent
zone containing redundant safe shutdown equipment is achieved.
This is accomplished by locating redundant cable trays in Fire
Zone 1AB-3b. The HVAC pump room cooling unit panel is provided
with internal barriers for divisional separation and has an

ionization detector ir the area for early warning fire detection.

Fire Zone 1AB-3a

Description

Fire Zone 1AB-3a, shown on drawing E-023-010, comprises the
eastern talf of Floor 3 (elevation 620'-6") of the auxiliary
building, with the exception of the upper portion of Fire Zone
1AB-1b and the steam tunnel. This zone contains instrument air
compressors and air receiving tanks, auxiliary building and steam
tunnel ventilation equipment, and provides access to the portion
of Fire Zone 1AB-1b on this floor. It is bounded on the south by
the Unit 1 reactor building, and on the west by the steam turnel
and Fire Zone 1AB-1b; the north and east walls are exposed to

grade.

Walls, floor and ceiling (roof) of this fire zone are constructed
of reinforced concrete. Doorways are equipped with Class A fire
doors. Walls and floor bh>ve 2 hour fire resistance ratings. Wall
and floor penetrations are sealed, except for pressure relief

openings in the wall to Fire Zone 1AB-1b.

The ventilation system for this zone is described in Section 4.2.

Gddert / Commonwesith
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Safe shutdown equipment for this zone consists of the instrument

air receiver tank, valves, and cabling.

Fire suppression equipment for this zone consists of manual water

type hose stations and fire extinguishers;.

Analysis

Functional redundancy to the safe shutdown equipment in this zone
is provided by air receiver tanks, valves and cabling located in

the intermediate building.

Combustibles within this zone consist of the following:

a. Motor winding insulation (90 lbs) with a Btu content of
900,000 Btu
b. Instrument panels with a Btu content of 800,000 Btu

&: Cable insulation (1,000 lbs) with a Btu content of
10,000,000 Btu

The total Btu content of 11,700,000 Btu is contained in a
3,336 ftz floor area. Total fire loading for this fire zone is

3,510 Btu/ft>.
Conclusions

The results of the analysis for this fire zome indicate that the
objective of preventing a fire from spreading to adjacent zones
containing safe shutdown equipment is achieved. This 1is

accomplished by barrier design and low fire 'oading.

ibert / Commonwesith
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4.2.1.10 Fire Zone 1AB-3b

4.2.1.10.1 Description

Fire Zone 1AB-3b, shown on drawing E-023-010, comprises the
western half of Floor 3 (elevation 620'~6") of the auxiliary
building, with the exception of the upper portions of Fire Zone
1AB-le and Fire Area 1AB-1f, and the steam tunnei. This zone
contains auxiliary vent exhaust system equipment and provides
access to the portion of Fire Zone 1AB-le on this floor. It 1is
bounded on the south by the iantermediate building and Fire Area
1AB-1f, on the east by the steam tunrel and Fire Zone 1AB-le, on
the north by the turbine power complex, and on the west by the

radwaste building.

Walls, floor and ceiling (roof) of this fire zone are constructed
of reinforced concrete. Doorways are equipped with Class A fire

doors. Walls and floor have 3 hour fire resistance ratings. Wall
and floor penetrations are sealed, except for the pressure relief

openings in the wall to Fire Zone 1AB-le.

The ventilation system for this zone is described in Section 4.2.

Safe shutdown equipment for this zone consists of power and

control cables.
Fire suppression equipment for this zone consists of manual water
type hose stations and fire extinguishers, also a manually
operated deluge system for the charcoal filters.

4.2.1.10.2 Analysis
The cables associated with RHR "B" equipment are located in this

zone. ¢ bhles associated with the redundant RHR "A" equipment are

located in Fire Zone 1AB-2.

Gebert / Commonweaith
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Combustibles within this zone consist of the following:

& Motor winding insulation (90 1lbs) with a Btu content of
900,900 Btu

b. Instrument panels with a Btu content of 2,600,000 Btu

e, Cable insulation (26,900 1lbs) with a Btu content of
269,000,000 Btu

d. Charcoal (5,400 lbs) with a Btu content of 43,200,000 Btu

The total Btu content of 316,000,000 Btu is contained in the
2
4,555 ft“° floor area. Total fire loading for this fire zone is

69,400 Btu/fi>.

Special consideration was given to charcoal as a fire hazard. The
current design includes heat sensors that initiate signals in the
control room so that a water deluge system can be manually

actuated, if required.

4.2.1.10.3 Conclusions

4.2.2

4.2.2.1

®,2.2.1:1

The .esults of the analysis for this iire zcne indicate that the
objective of preventing a fire from spreading to adjacent zones
containing safe shutdown equipment is achieved. This is

accomplished by barrier design and low fire loading ror the zone.

Unit 2 Auxiliary "x.lding

Fire Area 2’B-la

Description

Fire Area 2AB-la, shown on drawing E-023-004, is located in the

western section of Floor 1 of the auxiliary building (elevation

Guivert | Lommonwesith
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568'~4") and contains the process and auxiliary components for the
LPCS system. It is bounded on the south and west by Fire Area
2AB-1g, on the north by the Unit 2 reactor building, and on the
east by Fire Zone 2AB-1b.

Walls, floor and ceiling for this fire area are constructed of
reinforced concrete. Doorways are equipped with Class A fire
doors. Walls and ceiling have 3 hour fire resistance ratings.
Walls and ceiling penetrat®_ns are sealed. Floor drains for this
area are routed to a sump located within the area. The sump is
discharged to the auxiliary building sump through a line that is

valve operated from outsi‘e the area.

The ventilation system for this fire area is described in Section
4.2. In addition, a fan coil unit is provided to cool and
circulate air within the area when the LPCS pump is operating.

There is no safe shutdown equipment located in this fire area.

Fire suppression equipment for this area consists of manual water

type hose stations and fire extinguishers.

Analysis

Functional redundancy for equipment in this fire area ‘< not

required since there is no safe shutdown equipment in tlis area.

Combustibles within this area consist of the following:

a. Motor winding insulation (510 lbs) with a Btu cortent of
5,100,000 Btu

b. Cable insulation (1,000 1bs) with a Btu content of
10,000,000 Btu

(Gelbert / Commonwesith
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& Lubricating oil (28 gallons) with a Btu content of 4,256,000 Btu

The total Btu content of 19,356,000 Btu is contained in the 1,588 ft2

floor szea. Total fire loading for this fire area is 12,200 Btu/ftz.

Conclusions

The results of the analysis for this fire area indicate that the
objective of preventing a fire from spreading to adjacent areas or
zones containing safe shutdown equipment is achieved. This is

accomplished by barrier design and low fire loading.

Fire Zone 2AB-1b

Description

Fire Zone 2AB-1b is shown on drawings !1-023-004, E-023-009, and
E-023-013. It includes, in addition to the Floor 1 location, the
identical regions directly above on Floor 2 (elevation 599'-0") and
Floor 3 (elevation 620'-6"). This composite zone contains the
process and auxiliary components for the RIR "A" system on each
respective floor. It is bounded on tae south by Fire Area 2AB-1g,
(elevation 565'-4"), Fire Zone 2AB-2 (elevation 599'-0") and Fire
Area 2AB-3a (elevation 620'-6"); on the west by Fire Zone 2AB-la,
Fire Area 2AB-2 (elevation 599'-0") and Fire Zone 2AB-3b (elevation
620'-6"), on the north by the Unit 2 reactor building; on the east by
Fire Zone 2AB-1c, Fire Zone 2AB-2 (elevation 599'-0") and the steam

tunnel (elevation 620'-6").

walls, floor and ceiling (roof) for this fire zone are constructed
of reinforced concrete. Doorways are equipped with a Class A fire
door at elevation 568'-4", a Class A fire door at elevation 599'-0",
and a Class A door at elevation 620'-6". Walls have a 3 hour

resistance ratings except for the areas containing pressure

(ubert ' Lommonweaith
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relief openings from elevation 620'-6" to 652'-0" (roof). Wall
penetrations are sealed, except for the pressure relief opening in
the wall to Fire Zone 2AB-3b. Floor drains for this zone are routed
to a sump located within the room. The sump is discharged to the
auxiliary building sump through a line that is valve operated from
outside the zone.

The ventilation system for this fire zone is described in Section
4.2. 1In addition, a fan coil unit is provided to cool and circulate
air within the zone when the RHR "A" pump is operating.

Safe shutdown equipment in this fire zone consists of:

a. RHR heat exchangers

b. RHR pump

A RHR pump cooler

d. Power and control cables, Division 1, Unit 2

e. Leak detection system instrument sensors

8 RHR valves

Fire detection for this zone is accomplished by a leak detection
system which moniters pump cooling air inlet and outlet temperature

and ambient room temperature. Fire suppression equipment -“onsists of

manual water type hose stations and fire extinguishers.

Analysis

Redundant RHR system equipment is located in Fire Zone 2AB-le (see
Section 4.2.2.5).
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Combustibles with:n this zone consist of the following:

a. Motor winding insulation (360 lbs) with a Btu content of
3,600,000 Btu

b. Cable insulation (1,000 lbs) with a Btu content of
10,000,000 Btu

c. Lubricating oil (13 gallons) with a Btu content of 1,976,000 Btu

The total Btu content of 15,576,000 Btu is contained in the 1,298 ftz

floor area. Total fire loading for this fire zone is 12,000 Btu/ftz.

Conclusions

The results of the analysis for this fire zone indicate that the
objective of preventing a fire from spreading to a zone containing
redundant safe shutdown equipment is achieved. This is accomplished

by barrier design and low fire loading.

Fire Zone 2AB-lc

Description

Fire Zone 2AB-1c, shown on drawing E-023-004, is locat=d in the left
center portion of Floor 1 of the auxiliary building. It contains
process and auxiliary equipment for the RCIC system. This zone is
housed on the south by Fire Area 2AB-1lg, on the west by Fire Zone
2AB-1b, on the north by the Unit 2 reactor building, and on the east
by Fire Area 2AB-1d.

Walls, floor and ceiling for this fire zone are constructed of
reinforced concrete The doorway has a Class A fire door. WValls

have 3 hour fire resistance ratings. Wall penetrations are

Geidert / Commonwealth
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4.2.2.3.2

sealed. A ceiling opening has gratings for pressure relief.
Floor drains for this zone are routed to a sump located within the
room. The sump is discharged to the auxiliary building sump
through a line that is valve operated from outside the zone.

The ventilation system for this fire zone is described in Section
4.2. 1In addition, a fan coil unit is provided to cool and
circulate air within the zone when the RCIC pump is operating.
Safe shutdown equipment in this fire zone consists of:

a. RCIC pump air handling unit

b. RCIC pump

c. RCIC turbine lubricating oil cooler

d. RCIC turbine drive

e. Power and control cables, Unit 2

Leak detection system instrument sensors

g RCIC valves

Fire suppression equipment for this zone consists of an automatic
sprinkler system, manual water type hose stations and fire

extinguishers.

Analysis

Functiona) redundancy for the RCIC system is not provided by any
other safe shutdown system. If the high pressure injection
capabilities of the RCIC system become inoperative, the automatic

depressurization system (ADS) can be used to decrease the reactor
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8.2.2:.3.3

vessel pressure so the low pressure injection systems can be
activated for reactor vessel water level control. Spatial
separation of Division 1 and 2 instrument sensors and electrical

corduits are in accordapce with separation design criteria.

Special attention was given to the case of lubricating oil
spillage. Should the lubricating oil system rupture, the oil will
drain to a sump located within the room and not allow it to spread
to adjacent zones. The sump is discharged through a line that is

valve operated from outside the zone.

The motor operators on the RCIC valves will not be effected by an
inadvertent actuation of the sprinkler system. These motor
operators are enclosed to prevent water spray from rendering them
inoperative. The motor associated with the water leg pump could
be rendered inoperative, but this would have no impact on main

process equipment operation.
Combustibles within this fire zone consist of the following:

a. Lubricating oil (8 gallons) with a Btu content of
1,216,000 3tu

b. Cable insulation (400 lbs) with a Btu content of
4,000,000 Btu
The total Btu content of 5,216,000 Btu is contained in the 560 ftz
floor area. Total fire loading for this fire zone is
9,314 Btu/ft’.

Conclusions
The results of the analysis for this fire zo. dicate that the

objective of preventing a fire from spreading to adjacent zones or

areas containing safe shutdown equipment is achieved. This is

Catbert / Commonwealth
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accomplished by barrier design and the low fire loading. The
automatic sprinkler system provided for this zone adds further depth

in preventing a fire from spreading.

4.2.2.4 Fire Area 2AB-1d

4.2.2.4.1 Description

Fire Area 2AB-1d, shown on drawing E-023-004, is located in the right
ceater portion of Floor 1 of the auxiliary building. It contains
process and auxiliary equipment for RHR "C" system. This area is
bounded on the scuth by rFire Area 2AB-1g, on the west by Fire Zone
2AB~7c. on the north by the Unit 2 reactor building, and on the east
by Fire Zone 2AB-le.

Walls, floor and ceiling for this fire area are constructed of
reinforced concrete. The doorway has a Class A fire door. Walls and
ceiling have 3 hour fire resistance ratiigs. Wall and ceiling
penetrations are sealed. Floor drains for this area are routed to a
sump located within the room. The sump is discharged to the
auxiliary building sump through a line that is valve operated from

outside the area.

The ventilation system for this fire area is described in Section
4.2. In addition, a fan coil unit is provided to cool and circulate
air within the area when the RHR "C" pump is operating.

There is no safe shutdown equipment located in this fire area.

Fire suppression equipment for this area consists of manual water

type hose stations and fire extinguishers.

4.2.2.4.2 Analysis

Functional redundancy for the RHR "C" system is not required since

the "C" loop is not required for safe shutdown of the reactor.
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Combustibles within this area consist of:

a. Motor insulation (350 lbs) with a Btu content of
3,500,000 Btu

b. Cable insulation (800 lbs) with a Btu content of
8,000,000 Btu

¢. Lubricating oil (13 gallons) with a Btu centent of
1,976,000 Btu

The total Btu content of 13,476,000 Btu is contained in the
560 ft2 floor area. Total fire loading for this fire area is

24,000 Btu/ft®.
Conclusions

The results of the analysis for this fire area indicate that the
objective of preventing a fire from spreading to adjacent zones or
areas containing safe shutdown equipment is achieved. This is

accomplished by barrier design and low fire loading.
Fire Zone 2AB-le
Description

Fire Zone 2AB-le is shown on drawings E-023-004, E-023-009, and
E-023-013. It includes, in addition to the Floor 1 location,
identical regions directly above on Floor 2 (elevation 599'-0")
and Floor 3 (elevation 620'-6"). This composite zone contains the
process and auxiliary components for the RHR "B" system on each
respective floor. Tt is bounded on the south by Fire Area 2AB-1g
(elevation 568'-4"), Fire Zone 2AB-2 (elevation 599'-9") and Fire
Zone 2AB-3b (elevation 620'-6"); on the west by Fire Area 2AB-1d,
Fire Zone 2AB-2 (elevation 599'-0") and the steam tunnel

(uibert / Commonweaith
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(eievation 620'-6"); on the north by the Unit 2 reactor building;
on the east by Fire Area 2AB-1f, Fire Zone 2AB-2 (elevation
599'-0") and Fire Zone 2AB-3a (elevation 620'-6").

Walls, floor and ceiling (roof) for this fire zone are constructed
of reinforced concrete. Doorways are equipped with a Class A fire
door at elevation 568'-4", a Class A fire door at elevation
599'-0", and a Class A door at elevation 620'-6". Walls have

3 hour fire resistance ratings, except for the areas containing
pressure relief openings from elevation 620'-6" to 652'-0" (roof).
Wall penetrations are sealed, except for the pressure relief
opening in the wall to Fire Zone 2AB-3a. Floor drains for this
zone are routed to a sump located within the room. The sump is
discharged to the auxiliary building sump through a line that is

valve operated from outside the zone.

The ventilation system for this fire zone is described in Section
4.2. In addition, a fan coil unit is provided to cool and
circulate air within the zone when the RHR "B" pump is operating.
Safe shutdown equipment in this fire zone comsists of:

a. RHR heat exchangers

b. RHR pump

5 RHR pump cocler

d. RHR air handling unit

e. Power and control cables, Division 2, Unit 2

f. Leak detection system instrument sensors

£ RHR valves

(xivert  Lommonwesit
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4.2.2.5.2
& &.2:5:3
4.2.2.6

4.2.2.6.1

Fire suppression equipment for this zone consists of manual water

type hose stations and fire extinguishers.

Analysis

Redundant RHR system equipment is located in Fire Zone 2AB-1b (see
Section 4.2.2.2).

Coabustibles within this zone consist of the following:

a. Motor winding insulation (360 lbs) with a Btu content of
3,600,000 Btu

b. Cable insulation (3,570 lbs) with a Btu content of
35,700,000 Btu

L Lub:icating oil (13 gallons) with & Btu content of 1,976,000 Btu

The total Btu content of 41,276,000 Btu is contained in the !, 6298 ftz

floor area. Total fire loading for this fire zome is 31,800 Btu/ftz.

Con:lusions
The results of the analysis for this fire zone indicate that the
objective of preventing a fire from spreading to a zone containing

redundant safe shutdown equipment is achieved. This 1s accomplished

by barrier design and low fire loading.

Fire Area 2AE-1f

Description

Fire Area 2AB-1f is shown on drawings E-023-004, E-023-009, and
E-023-013. It is located in the eastern portion of Floor 1 of the

auxiliary building. It has a vertical pipe chase extending to




4.2.2.6.2

elevation 620'-6". This area contains the process and auxiliary

components for the HPCS system. It is bounded on the east and

south by Fire Area 2AB-lg, on the north by the Unit 2 reactor
building, and on the west by Fire Zone 2AB-le.

walls, floor and ceiling for this fire area are constructed of
reinforced concrete. Doorways are equipped with Class A fire

doors at elevation 574'-10" ar' at elevation 620'-6". Walls and

ceiling have 3 hour fire resistance ratings. Walls and ceiling
penetrations are sealed. Floor drains fcr this area are routed to
a sump located within the room. The sump is discharged to the
auxiliary building sump through a line that is valve operated from

outside the area.

The ventilation system for this fire area is described in Section
4.2. In addition, a fan coil unit is provided to cool and
circulate air within the area when the HPCS pump is operating.

There is no safe shutdown equipment located in this fire area.

Fire suppression equipment for this area consists of manual water

type hose stations and fire extinguishers.

Analysis

Functional redundancy for equipment in this fire area is not

required since this equipment is not required for safe shutdown.

Combustibles in this fire area consist of:

a. Motor winding nsulation (693 lbs) with a Btu content of

6,930,000 Btu

b. Cable insulation (1,500 1lbs) with a Btu content of
15,000,000 Btu
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4.2.2.6.3

4.2.2.7
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c. Lubricating oil (41 gallons) with a Btu content of 6,232,000 Btu

The total Btu content of 28,162,000 Btu is contained in the 1,588 ftz

floor area. Total fire loading for this fire area is 17,735 Btu/ftz.

Conclusions

The results of the analysis for this fire area indicate that the
objective o! preventing a fire from spreading to adjacent zones or
ar~as containing safe shutdown equipment is achieved. This is

accomplished by barrier design and low fire loading.

Fire Area 2AB-1g

Description

Fire Area 2AB-1g, shown on drawing E-023-004, is the common corridor
for Floor 1 of the auxiliary building. It provides access to Fire
Areas and Zones 2AB-la through 2AB-1f, and to the intermediate
building. It also contains instrument and control panels required
for safe shutdown. Th.: area connects on the south to the turbine
power complex, and on the north to tYe intermediate building; the

east and west are outside walls.

Walls, floor ard ceiling for this fire area are constructed of
reinforced concrete  The doorway to the intermediate building aud
the doorvays to the other Floor 1 fire areas are equij ed with
Class A fire doors. Walls an! ceiling have 3 hour fire resistance

ratings. Wall and ceiling penetratiovns are sealed.

The ventilation system for this fire area is described ir -ection

4.2.
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Safe rhutdown equipment in this fire area consists of:

RCIC instrument panel

RHR "A" instrument panel

e RHR """ instrument panel
d. Suppression pool level instrumentation
e, Power and control cables, Divisions 1 and 2, Unit 2

Fire detection equipment for this area consists of ionization
letectors that actuate alarms in the control room. Fire
suppression equipment consists of manual water type bose stations

and fire extinguishers.
4.2.2.7.2 Analysis
‘ Safe shutdown rclated panels of redundant divisions are spatially
separated by a distance in excess of 65 feet. Control cable
separation is also maintained.
Combustibles with.n this area consist of the following: l

&, Instrument panels with a Btu content of 16,000,000 Btu

b Cable insu'ation (4,000 lbs) with a Btu content of
40,000,000 Eocu

The total Btu content of 56,000,000 Btu is c~atained in the
4,856 ftz floor area. Total fire loading for this fire area is

11,540 Btu/ft".

Gridert / Commonweaith
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4.2.2.7.3 Conclusions

4.2.2.8

T |

The results of the analysis for this fire arca indicate that the
objective of preventing a iire from damaging both divisions of
redundant safe shutdown equipment is achieved. This is
accomplished by the spatial separation of redundant equipment
within the area, low zonal fire loading, an early warning fire
detection system, and good separation from other zones and areas

containing safe shutdown equipment.

Fire Zone 2AB-2

Description

Fire Zone /AB-2, showr on drawing E-023-009, comprises the entire
Floor 2 (elevation 599'-0") of the auxiliary building, with the
exception of portions of Fire Zones and Areas 2AB-1b, 2AB-le, and
2AB-1f wh.ch originate on Floor 1. This zone ccatains instrument
and control panels, and process equipment for the RWCU system and
turbine building cooling system. It is connected on the south to
the turbine power complex, on the north to the Unit 2 reactor
building, intermediate building, and Fire Area 2AB-1f; th~ east

and west are outside walls.

Walls, floor and ceiling for this fire zone are constructec¢ of
reinforced concrete. Doorways are equipped with Class A fire
doors. Walls and ceiling have 3 hour fire resistance ratings.
wall, floor and ceiling penetrations are sealed, except for the
small floor area above the RCIC room on Floor 1 (Fire Zone 2AB-l1c)

which is ;rovided with grating for pressure relief.

The ventilation system for this fire zone is described in

Secticn 4.2.
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4.2.2.8.2

Safe shutdown equipment in this fire zone consists of:
a. Control panel for HVAT pum; room c¢ooling units
b. Power and control cables, Division 2

Fire detection equipment for this zone consists «7 ionization
detectors in the area of the HVAC pump room cooling unit ceatrol
panel. Fire suppression equipment consists of manual water type

hose stations and firce extinguishers.
Analysis

Functional redundancy for cables assiciated with Divis.on 2 safe
shutdown equipment in this zone is provided by Division 1 cablies
located in Fire Zone 2AB-3b (see Section 4.2.2.10). Since the
HVAC pump room conling unit control panel contains equipment
associated with all three divisions, separation 1is accomplished by

providing fire barriers within the panel.
Combustibles within this zone consist of the following:

a. Motor winding insulation (810 lbs) with a Btu content of
8,100,00C Btu

b. Lubr.cating oil/hydraulic fluid (30 gallons) with a Btu
content of 4,560,000 Btu

& Instrument panels wi*h a Btu content of ¢ ,800,000Btu

d. Calle insulation (38,230 lbs) with a Btu content of
382,300,000 Btu

The total Btu content of 329,760,000 Btu is contained in the
9,605 ft2 floor area. Total fire loading for this fire zone is

1,500 Btu/ftz.
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4.2.2.9

$.2.2.9.1

4...2.58.3 Conclusions

The results of the analysis for this fire zone indicate that the
objective of preventing a fire from damaging both divisions of
redundant safe shutdown equipment or from spreading t~ an adjacent
zone containing redundant safe shutdown equipment is achieved.
This is accomplished by locating redundant cable trays in Fire
Zone 2AB-3b. The HVAC pump room cooling unit panel is provid:d
with internal barriers for divisional separation and has an

ionizat.nn detector in the area for early warning fice detection.

Fire Zone 2AB-3a

Description

Fire Zone 2AB-3a, shown on drawing E-023-013, comprises the
eastern half of Floor 3 (elevatic. 620'-6") of the auxiliary
building, wit® the exception uvf the upper portion of Fire Zones
2AB-le and 2AB-1f and the steam tunnel. This zone contains
auxiliary building and steam turnel ventilation equipment, and
provides access *o the portion of Fire Zone 2AB-le on this flcor.
It is bounded on the west by Fire Zone 2AB-le and the steam
tuanel, and connects oa the north to the Unit 2 reactor building
and Fire Zone 2AB-1f; the south and east walls are exposed to

grade.

Wzlls, floor and ceiling (roof) of this fire zone are constructed
o. reinforced concrete. Doorways are equipped with Class A fire
doors. Walls and floor have 3 hour fire resistance ratings. wall
and floor penetrations are sealsd, except for pressure relief

openings in the wall to Fire Zone 2AB-le.

The veatilation syst»m for this zone is described in Section &4.C.

There is no safe shutdown equioment located in this fire zone.




4.2.2.9.2

4.2.2.9.3

4.2.2.10

4.2.2.10.1

Fire suppression equipment for tuis zone consists of manual water

type hose stations and fire extinguishers.

Analysis

Functional redundancy for equipment in this fire zone is not required

since there is no safe shutdown equipment in this zone.

Combus* bles within this zone consist of the following:

a. Motor winding insulation (90 lbs) with a Btu content of
900,000 Btu

b. Instrument panels with a Btu content of 800,000 Btu

&, Cable insulation (1,000 lbs) with a Btu content of
16,000,000 Btu

The total Btu content of 11,700,000 Btu is contained in the 3,334 ft2

floor area. Total fire loading for this fire zone is 3,510 Btu/ftz.

Conclusions
The results of the analysis for this fire zone indicate that the
objective of preventing a fire from spreading to adjacent zones
containing safe shutdown equipment is achieved. This is accomplished
by barrier design and low fire loading.
Fire Zone 2AB-3b

Description
Fire Zone 2AB-3b, shown on drawing E-023-013, comprises the western

half of Florr 3 (elevation 620'-6") of the auxiliary building, with

the exception of the upper portion of Fire Zone 2AB-1b and the steam
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turnel. This zoae contains auxiliary vent exhaust system equipment
an. provide access to the portion of Fire Zone 2AB-1b on this floor.
It is bounded on the north by the intermediate building and Unit 2
reactor building, on the east by Fire Zone 2AB-1b and the steam
tunnel, and on the south by the turbine power complex; the west is

exposed to grade.

wWalls, floor and ceiling (roof) of this fire 2zone are constructed of
reinforced concrete. Doorways are equipped with Class A fire doors.
Walls and floor have 3 hour fire resistance ratings. Wall and floor
penetrations are sealed, except for the pressure relief opening in

the wall to Fire Zone [ iB-1b.

The ventilation system for this zone is descrived in Section 4.2.

Safe shutdown equipmeut for this zone consists of power and control

cables.
Fire suppression equipment for this zone consists of manual water
type hose stations and fire extinguishers, and a manually operated
deluge system for the charccal filters.

4.2.2.10.2 Analysis
The cables associated with RHR "A" equipment are located in this
zone. Cables associated with the redundant RHR "B" equipment is

located in Fire Zone 2AB-2.

Combustibles within this zone consist of the fcilowing:

a. Motor winding insulation (90 lbs) with a Btu content of
900,000 Btu
b. Instrument panels witn a Btu content of 2,600,000 Btu
Ceiper, / Lommonweaith
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e. Cable insula:ion {26,900 lbs) with a Btu content of
269,000,000 Btu

d. Charcoal (5,400 1lbs) with a Btu content of 43,200,000 Btu

The total Btu conteut of 316,000,000 Btu is contained in the

2
4,555 ft° floor area. Total fire loading for this fire zomne is
69,400 Btu/ft%.

Special consideration was given to charcoal as a fire hazard. The
current ¢=sign includes heat sensors that initiate signals in the
control room so that a water deluge system can be manually
actuated, i1f required.

/.

4.2.2.10.3 Conclusions

The resulits of the analysis for this fire zone indicate that the
objective of preventing a fire from spreading to adjacent zones
containing safe shutdown equipment is achieved. This is

accomplished by barrier design and low fire loading for the zone.

Geibert / Commonweaith
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4.3

INTERMEDIATE BUILDING

The intermediate building is a five story building constructed of
reinforced cencrete. The building is located between the Unit 1
and 2 reactor buildings and houses safety related systems that
service the fuel handling building and reactor building complexes.
It is bounded on the north and south by the Unit 1 and 2 auxiliary
and reactor buildings, on the east by the fuel handlizg building
and Unit 1 and 2 reactor buildings, and on the west by the contrel

complex and radwaste building.

The ventilation system for the intermediate building consists of
one 100 percent capacity supply plenum, a supply fan, an exhaust
fan, and distribution ductwork. The supply plenum, supply fan and
exhaust fan are located at elevation 682'-6" of the intermediate
building. The supply fan draws outside air through filters and
heating coils and supplies it to various locations in the
intermediate building. This supply air is drawn by the exhaust
fan anc discharged througt the unit veat. Air from the spent fuel
pool ccoling and cleaning equipment rooms is exhausted by the fuel

handling area exhaust system.

All ventilation ducts penetrating intermediate building floors,
fire barriers, and walls of the walkway to the control complex,
are provided with 3 hour rated fire dampers with standard 160° F
fusible links.

lonization smoke detectors are provided in the discharge ducts of
the supply fans and exhaust fans. Upon detection of smoke, these
detectors will signal in the control room and on the HVAC control
panel. Also, if smoke is detected in the supply duct, the supply

fan will trip.

G.vert / Commonweaith

4.3-1



4.3.1

%.3.3.1

For purposes ot this fire hazards analysis, the entire five story
intermediate building is considered a fire area since each floor
communicates via a 3 inch rattle space at the reactor building.
This fire area is divided into five fire zones: Fire Zone IB-1 is
elevation 574'-10"; Fire Zone IB-2 is elevation 599'-0"; Fire

Zone IB-3 is elevation 620'-6"; Fire Zone IB-4 is elevations
654'-6" and 665'-0"; Fire Zone IB-5 is elevation 682'-6".

Fire Zone IB-1

Description

Fire Zone [B-1 is shown on drawing E-023-003. It is at elevation
574'-10", comprising the entire first floor of the intermediate
building. This 2cne contains equipment for the service air,
liquid radwaste, fuel pool cooling and cleanup, and reactor
building chilled water systems. It is bounded on the north by the
Unit 1 auxiliary building, on the east by the fuel handling
building and Unit 1 and 2 reactor buildings, on the south by the
Unit 2 auxiliary building, and on the west by the control complex

and radwaste building.

wWalls, floor, and ceiling of this fire zone are constructed of
reinforced concrete. Doorways are equipped with Class A fire
doors. Walls and ceiling have 3 hour fire resistance ratings.
However, the ? inch rattle space at each reactor building
interface are unprotected openings. Penctrations are sealed,

except fo: the rattle spaces.

Safe shutdown equipment in this zone consists of power and control

cables for Divisions 1 and 2, Units 1 and 2.

Fire suppression equipment for this zone consists of manual water

type hose stations and fire extinguishers.

Guibert / Commonweaith
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8. 3.1.2

&.3.1.3

Analysis

Both divisions of power and control cables are located in this
zone. However, Division 1 and 2 cable trays are spatially

separated by more than 30 feet.
The combustibles contained withio this fire zone consist of:

a. Cable insulation (3,400 lbs) with a Btu content of
34,000,000 Btu

b. Motor winding insulation (325 lbs) with a Btu content of
3,250,000 Btu

c. Pump iubricating oil (45 gallons) with a Btu content of
6,840,000 Btu

d. Control panels with a Btu content of 600,000 Btu

The total Btu content of 44,700,000 Btu is contained in the
12,778 ft2 floor area. Total fire loading for this fire zone is
3,500 Btu/ft?.

Conclusions

The results of the analysis for this fire zone indicate that the
objective of preventing a fire from damaging cables or equipment
associated with both divisions of safe shutdown equipment is

achieved. This is accomplished by the low fire loading and the

spatial separation of cable trays and equipment.
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4.3.2

4.3.2.1

Fire Zone 1B-2

Descripticn

Fire Zone IB-2 is shown on drawing E-023-008. It is at elevation
599'-0", comprising the entire second floor of the intermediate
building. This zone contains equipment for the spent fuel pool
cooling and cleanup system. It is bounded on the north by the Unit 1
auxiliary building, on the east by the fuel handling building and
Unit 1 and 2 reactor buildings, on the south by the Unit 2 auxiliary
building, and on the west by the control complex and radwaste

building.

wWalls, floor, and ceiling of this fire zone are constructed of
reinforced concrete. Doorways are equipped with Class A fire doors.
Walls, floor, and ceiling have 3 hour fire resistance ratings.
However, the 3 inch rattle space at each reactor building interface
is an unprotected opening. Penetrations are sealed, except for the
rattle spaces. The rattle space where each of the electrical
penetration areas (1CC-4b, 1CC-4f, 2CC-4b and 2CC-4f of drawing
E-023-016) interface with the reactor building and the intermediate

building is sealed to provide a 3 hour fire resistance rating.

Safe shutdown equipment in this zone consists of:

a. Power and control cables for Divisions 1 and 2, Units 1 and 2

b. Instrument air receiver tank

Fire detection equipment for this zone consists of ionization
detect- 's located in the hot instrument and control machine shop, the
electrical equipment room and in regioms containing both divisions of

redundant cables. Fire suppression equipment consists of manual

water type hose stations and fire extinguishers.
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$:3:2:3

Analysis

Air accumulator tank redundancy is provided by an identical tank
located in Fire Zone 1AB-3a for Unit 1 and Fire Zone FH-3 for Unit 2.
Both divisions of power and ccntrol cables for Units 1 and 2 are
located in this fire zone. Redundant cable trays have adequate
separation, except in one region where trays are within 3 feet of
each other for a distance of approximately 12 feet. This region is
provided with a vertical fire barrier, installed between the
redundant trays in accordance with IEEE-384, and ionization detectors

to provide early warning.
Combustibles contained within this fire zone consist of:

a. Cable insulation (62,200 lbs) with a Btu content of
622,000,000 Btu

b. Control panels with a Btu content of 6,400,000 Btu

The total Btu content of 628,400,000 is contained in the 12,778 ftz
floor area. Total fire loading for this fire zone is 49,230 Btu/ftz.
However, in the region where cable trays are within 3 feet of each

other, the fire loading is 82,000 Btu/ftz.

Conclusions

The results of the analysis for this fire zone indicate that the
objective of preventing a fire from damaging cables or equipment
associated with both divisions of safe shutdown equipment is
achieved. This is accomplished by adequate spat al separation of
redundant cable trays, or a combination of fire barriers, early

warning detection and manual water type fire suppression.
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4.3.3.1

%.3.3.2

Fire Zone IB-3

Description

Fire Zone IB-3 is shown on drawings E-023-012 and E-023-016. It
is at elevation 620'-6", comprising the entire third floor of the
intermediate building This 2one contains equipment for the
annulus exhaust gas treatment system. It is bounded on the north
by the Unit 1 auxiliary building, on the east by the fuel handling
building and Unit 1 and 2 reactor buildings, on the south by the
Unit 2 auxiliary building, and on the west by the control complex.

wWalls, floor, and ceiling of this fire zone are constructed of
reinforced concrete. Doorways are protected by Class A fire
doors. Walls, floor, and ceiling have 3 hour fire resistance
ratings. However, the 3 inch rattle space at each reactor
building interface is an unprotected opening. Penetrations are

sealed except for the rattle spaces.

Safe shutdown equipment in this zone consists of power and control

cables for Divisions 1 and 2, Units 1 and 2.

Fire suppression equipment for this zone consists of manually
actuated water deluge systems in the cnarcoal filter plenums,

water type hose stations and fire extinguishers.

Analysis

Both divisions of power and control cables are located in this
zone. However, Division 1 and 2 cable trays are spatially
separated by more than 20 feet.

Combustibles contained within this fire zone consist of:

a. Cable insulation (59,600 lbs) with a Btu content of
596,000,000 Btu

Guibert | Commonwesith
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4.3.4

4.3.4.1

b. Charcoal (3,216 lbs) with a Btu content of 26,000,000 Btu
. Control panels with a Ptu content of 33,200,000 Btu

d. Switchgear (432 lbs) with a Btu content of 4,320,000 Btu
The total Btu content of (60,000,000 Btu is contained in the

10,778¢¢2
61,200 Btu/ft>.

floor area. Total fire loading for this fire zone is

Special consideration was given to charcoal as a fire hazard. The
charcoal filter design includes heat sensors that actuate alarms
in the control room so that the water deluge system can be

manually actuated, if required.

Conclusions

The results of the analysis for this fire zone indicate that the
objective of preventing a fire from damaging cables or equipment
associated with both divisions of safe shutdown equipment is
achieved. This is accomplished by the spatial separation of cable

trays.

Fire Zone TB-4

Description

Ficve Zone IB-4 is shown on drawings E-023-016 and E-023-020. It
is at -levations 654'-6" and 665'-0" and houses equipment for the
eactor building and drywell purge system. This zone is bounded

on the east by Unit 1 and 2 reactor buildings and the fuel
handling building, and on the west by the control complex. The

north and south sides have no building interfaces.

Guibert / LommonweaiLh
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wWalls, floor, and ceiling of this fire zone are constructed of
reinforced concrete. Docrways are protected by Class A fire
docrs. Walls, floor, and ceiling have 3 hour fire resistance
ratings. However, the 3 inch rattle space at each reactor
building interface is an unprotected opening. Penetrations are
sealed except for the rattle spaces. The rattle space where each
of the electrical penetration areas (1CC-4b, 1CC-4f, 2CC-4b and
2CC-4f cf drawing E-023-016) interface with the reactor building
and the intermediate building is sealed to provide a 3 hour fire

resistance rating.

Safe shutdown eguipment in this zone consists of:

a. Power and control cables for Division 1, Units 1 and 2

b. Emergency closed cooling system surge tanks

Fire suppression equipment for this zone consists of manually
actuated deluge systems in the charcoal filter plenums, water hose
stations and fire extinguishers.

Analysis

Functional redundancy for the Division 1 cable trays in this fire
zone is provided by Division 2 cable trays located in Fire Zone
IB-5 (see Section 4.3.5). Both loops of the emergency closed
coceling surge tanks are located in this fire zone.

Combustibles contained within this fire zone consist of:

a. Cable insulation (6,4.0 lbs) wi.u a Btu content of
64,000,000 Btu

b. Charcoal (12,200 1lbs) with a Btu content of 97,600,000 Btu

(Guidert / Commonweaith
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%.3.9

§:.3:9:1

<. Control panels with a Btu content of 17,600,000 Btu

The total Btu content of 180,000,000 Btu is contained in the
12,778 ftz floor area. Total fire loading for this fire zone is

14,100 Btu/ft°.

Special consideration was given to charcoal as a fire hazard. The
present design includes heat semsors that actuate alarms in the
¢orti ol room so that the deluge system can be manually actuated,

if required.
Conclusions

The results of the anal.ysis for this fire zone indicate that the
objective of preventing a fire from damaging cables or equipment
associated with both divisions of safe shutdown equipment 1is
achieved. This is accomplished by the low fire loading, locating
redundant cable trays in another zone, and spat.al separation of

reduniant safe shutdown equipment.

Fire Zone IB-5

Dezcription

Fire Zone IB-5 is shown on drawing E-023-02. It is at elevation
682'-6", comprising the entire top floor of the intermediate
building. This 2z--» contains the ventilation system equipment for
the intermedizte building and the fuel handl iag bui’ding. It is
bounded or the east by Unit 1 and 2 reactor buildings and on the
west by the control complex. The north and south sides have no

building interfaces.

Walls, floor, and ceiling ‘roof) of this fire zone are constructed

of reinforced concrete. Doorways are protected by Class A fire

(edert  Lommonweail»
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doors. Walls and flo:: have 3 hour fire resistance ratings.
However, the 3 inch ratile space &t the reactor building interface
is an unprot cted opening. Penetrations are sealed except for tke

rattle spaces.

Safe shutdown equipment in this fire 2one consists of power and

control cables for Division 2, Units 1 and 2.

Fire suppression equipment for this zoue consists of manually
actuated deluge systems in the charcoal filter plenums, water type
hose stations and fire extinguishers.

Analysis

Functional redundancy for the Division 2 cable trays in this fire
zone is provided Ly the Divisicn 1 cable trays located in Fire
Zone IB-4 (see Section 4.3.4).

Combustibles contained within this fire zone consist of:

a. Cable insulation (2,300 lbs) with a Btu content of
23,000,000 Btu

b. Charcoal (9,120 lbs) with a Bt2 content of 73,000,000 Btu

e Control panels with a Btu content of 13,600,000 Btu

The total Btu content of 110,000,000 Btu is contained in the
12.778ft2 floor area. Total fire loading for this fire zone is
8,610 Btu/ft°.

Special consid:ration was given to charcoal as a fire hazard. The
present design includes heat sensors that actuate alarms in the

control room so tlhat the deluge system can be manually actuated,

1f required.

. | Commonwesith
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Zonclusions

The results of the analysis for this fire zone indicate that the
objective of preventing a fire from damaging cables or equipment
acsociated with both divisions of safe shutdown equipmen® is

achieved. This is accomplished by the low fire loading and
locating redundant cable trays in another zone.

(wibert / Commonweait?
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4.4

CONTROL COMPLEX

The control complex is a six story structure constructed of
structural steel and reinforced concrete. Floors 1 and 2 are
located helow elevation 620'-0" (grade) and house mechanical
and HVAC equipment, general offices, and meeting rooms common
to both Units 1 and 2. Floors 3 through 6 are separated into
two main sections, each housing equipment unique to the
operation of one of Units 1 and 2. The control complex is
bounded on the north by the radwaste building, on the east by
the intermediate building, on the south by the service
building, and on the west by the d.esel generator building.

The ventilation systems that serve the various floors, areas,

and zones of the control complex are as follows:

a. Controlled access and miscellaneous equipment area HVAC

system

This system consists of redundant 100 percent capacity
supply and return fans, supply plenums, charcoal filter
trairs and exhaust fans. A common duct connects the
redundant fans and the distribution ductwork to other

areas through the vertical cable chases.

b. MCC, switchgear, :nd miscellaneous electrical equipment

area HVAC system and battery room exhaust system

This system consist of redundant 100 percent capacity
supply fans, supply plenums and return fans. It serves
Divisions 1 and 2 ot the Unit 1 and 2 electrical areas
that contain switchgear, motor control centers, battery

rooms and the cable spreading rooms.

(Cuidert | Lommonweaith
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¢ Control room HVAC system and control room emergency

recirculation system

The control room HVAC system consists of redundant

100 percent capacity supply fans, supply plenums and return
fans. The emergency recirculation system consists of two
100 percent capacity charcoal filter trains and two

100 percent capacity recirculating fans. These systems
serve the control rcoms for Units 1 and 2.

d. Computer room HVAC system

This system consists of two 100 percent capacity air
handling units. During normal operation one air handling
unit operates continuously to supply cooling air for the

computer rooms.
e. Emergency pump area cooling system

This system consist of two 100 percent capacity air
handling units that serve the equipment at elevation
574'-10". The system is interlocked with the emergency
closed cooling water pumps so that it operates when these

pumps start.

Ventilation system duct penetrations through fire rated walls
and floors are provided with 3 hour rated fire dampers with
standard 160°F fusible links. The ventilation systems listed
above are discussed further in the applicable fire area/zone

descriptions that fcllow.

For purposes of this fire hazards analysis the control complex
has been divided, by floors, into numerous fire areas and fire
zones. These areas and zones are shown on drawings E-023-006,
. E=023-007, E-023-011, E-023-015, E~023-016 and E-023-019. The
fioor at elevation 599'-0" (which is the ceiling of Fire Area




4.4,

1

CC-1 and the floor of Fire Area CC-2) meets or exceeds the
regiirements of a three hour fire resistance rating with one
exception: the bottom rebar concrete cover does not
consistently maintain the mainimum 1-1/4" depth requirement.
However, this cover is never less than a 1" depth. Therefore,
although the appropriate zones will address this floor as having
a two hour fire resistance rating, CC-1 and CC-2 will be

identified as separate fire areas.

Unit 1 and 2 Fire Areas, Floor 1 (CC-1)

Fire Area CC-1 is shown on drawing E-023-006. It is at
elevation 574'-10" and comprises the entire first floor of the
control complex. This area houses mechanical and HVAC equipment

common to Units 1 and 2.

This fire area is bounded on the north by the radwaste building,
on the east by the intermediate building, and is below grade on
tiie west and south with no building interfaces. Boundary walls

are constructed of reinforced concrete.

This fire area is divided into three fire zones. Fire Zones
CC-1a and CC-1b contain redundant safe shutdown eguipment
associated with the emergency closed cooling system. These
zones are separated by a non-continuous 3 hour rated fire wall
and are open to Zone CC-1c at the north. Fire Zone CC-lc
comprises the remainder of this fire area and houses the control
complex water chillers and non-safety related service and
instrumentation air system components. Each redundant control
complex chiller is separated by a non-continuous 3 hour rated
fire wall. The only doorway to an adjacent building is to the
intermediate building from Fire Zone CC-la, and is equipped with

a Class A fire door.

Guibert / Commonweaith
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4.4.1.1.1

Ventilation air for this fire area is supplied by one of the
redundant HVAC units serving the controlled access area
located in the HVAC equipment room. The ducts supplying the
air penetrate the ceiling of Fire Zone CC-1c and are provided
with 3 hour rated fire dampers. During an emergency, or
whenever the emergency closed cooling pumps are actuated, the
corresponding air handling unit at elevation 587'-0" is
automatically started and provides cooling by recirculating

the air in the zone.

Fire Zone CC-1la

Description

Fire Zone CC-la is located in the southeast corner of the
first floor and contains the B loop components of the
emergency closed cooling system. Emergency air handing
equipment for this zone is located within this zone on a
partial mezzanine floor at elevation 587'-0". This zone is
bounded on the west by Fire Zone CC-1b, is open to Fire Zone
CC-1c on the north, and is bounded on the east by the

intermediate buiiding, with an outside wall on the south.

The east and south walls of this fire zone are constructed of
reinforced concrete. The west wall, which separates Fire
Zones CC-la and CC-1b, is non-continous and of drywall
construction. The doorway in this wall is equipped with a
Class A fire door. Floor construction is of reinforced
concrete. Ceilings are constructed of reinforced concrete
over steel form deck and 3 hour protected framing. Walls and
ceilings have 3 hour and 2 hour fire resistance rating,
respectively. All penetrations are sealed. Floor drains in

this fire zone are headered to a sump in Fire Zone CC-lc.

Geibert / Commonweaith
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Safe shutdown equipment located in this zone is as follows:

a. Emergency closed cooling pump B, Unit 1

b. Emergency closed cooling pump B, Unit 2

¢. Emergency closed cooling heat exchanger B, Unit 1

d. Emergency closed cooling heat exchanger B, Unit 2

e. Emergency pump area cooling system air handling unit B

i Power and control cables for Divisions 1 and 2, Units 1
and 2

g. Emergency closed cooling pump area air handling panel, 1B

Fire detectors are provided where a cable fire could affect
both divisions of safe shutdown equipment. Fire suppression
equipment for this zone consists of water type hose statioms

and fire extinguishers.

4.6.1.1.2 Analysis

Functional redundancy for the mechanical equipment in this
fire zone is provided by indentical equipment located in Fire
Zone CC-1b (see Section 4.4.1.2). This equipment is
separated by a non-continuous 3 hour rated fire wall. Both
Division 1 and 2 electrical cable is routed through this
zone. A vertical barrier installed in accordance with

IEEE-384 is iocated between Division 1 and 2 cable trays.

Combustibles within this fire zone consist of the following:

a. Cable insulation (9,700 lbs) with a Btu content of
97,000,000 Btu

Geibert / Commonwesith
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4.4.1.2

4.4.1.2.1

b. Emergency closed cooling pump motor winding insulation
(90 1bs) with a Btu content of 900,000 Btu

The total Btu content of 97,900,000 Btu is contained in this
3,082 ftz floor area. Total fire loading for this fire zone
is 31,800 Btu/ftZ.

Special considecation was given to the case of a fire in the
region of the Division 2 emergency closed cooling pumps (1B)
which could result in exposing Division 1 cable serving the
emergency closed cooling pumps (1A). Furthermore, a cable
fire in Division 1 cable trays in this region could affect
the air handling units served by both Divisions 1 and 2.
However, these situations are protected against by the

provided detection and suppression systems.
Conclusions

The results of the analysis for this zone indicate that the
objective of preventing a fire from damaging cables or
equipment associated with more than one division of safe
shutdown equipment is achieved. This is accomplished by the
early warning fire detection, manual water type suppression
equipment, and fire tarriers located between cable trays
where a fire could damage both divisions of redundant safe

shutdown equipment.

Fire Zone CC-1b

Description

Fire Zone CC-1b is located in the south central portion of
the first floor and contains the A loop components of the

emergency closed cooling system. The emergency air handling

equipment for this zone is located within this zone on a

Gddert / Commonwealth
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partial mezzanine floor at elevation 587'-0". It is bounded
on the east by Fire Zone CC-la, is open to Zone CC-lc on the

north and west, with an outside wall on the south.

The south wall of this fire zone is constructed of reinforced

concrete. The east wall, which separates Fire Zones CC-la
and CC-1b, is non-continuous and is constructed of drywall.
The doorway in this wall is equipped with a Class A fire
door. Floor construction is of reinforced concrete.
Ceilings are constructed of reinforced concrete cver steel
form decks and 3 hour protected framing. Walls and ceilings
have 3 hour and 2 hour fire resistance rating, respectively.

All penetrations are sealed. Floor drains in this fire zone

are headered to a sump in Fire Zone CC-lc.

Safe shutdown equipment located in this zone is as follows:

a. Emergency closed cooling pump A, Unit 1

b. Emergency closed cooling pump A, Unit 2

c. Emergency closed cooling heat exchanger A, Unit 1

d. Emergency closed cooling heat exchanger A, Unit 2

e. Emergency pump area cooling system air handling unit 1A

f. Power and control cables for Divisions 1 and 2, Units 1
and 2

g. Emergency closed cooling pump area air handling panel, 1A

Fire detection for this zone consists of ionization type

detectors. Water type hose stations and fire extinguishers

are provided for fire suppression.




4.4.1.2.2

Analysis

Functional redundancy for the mechanical equipment in this
fire zone is provided by indentical equipment located in Fire
Zone CC-la (see Sectionm 4.4.1.1). This equipment is
separated by a non-continuous 3 hour rated fire wall. Both
Division 1 and 2 electrical cables are routed through this
zone. Where these redundant cable trays are in the vicinity
of one annther, they are sepa ited by fire barriers in
accordance with IEEE-384.

Combustibles within this fire zone consist of the following:

a. Cable insulation (4,626 1bs) with a Btu content of
46,260,000 Btu

b. Emergency closed cooling pump motor winding insulation
(90 1bs) with a Btu content of 900,000 Btu

C. Panel combustible (460 lbs) with a Btu content of
4,600,000 Btu

The total Btu content of 51,760,000 Btu is contained io this
2,192 ft2 floor area. Total fire loading for this fire zone
is 23,620 Btu/ft’.

Special consideration was given to one region within this
fire zone that has both Division 1 and 2 cables within

4.5 feet of one another. Fire loading in this region has
been calculated to be less than 40,000 Btu/ftz. Therefore,
because of this low fire loading, the presence of ionization
detectors, and the installation of fire barriers, cable tray

routing within this region is adequate as designed.
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4.4.1.3

4.4.1.3.1

Conclusions

The results of the analysis for this zone indicate that the
objective of preventing a fire from damaging cables or
equipment associated with more than one division of safe
shutdown equipment is achieved. This is accomplished by the
low fire loading, separation of cable trays and equipment,

and the presence of fire detection and suppression equipment.

Fire Zone CC-1lc

Description

Fire Zone CC-1c is an L-shaped section in the west and north
portions of the first floor. It contains the chilled water
equipment for the control complex and the service and
instrument air for use throughout the plant. This zone is
open on the east to Fire Zone CC-1b, open on the south
(internally) to Fire Zones CC-1a ana CC-1b, and is bounded on
the north by the radwaste building, with outside walls on the

west and south.

Outer walls and the floor of this fire zone are construction
of reinforced concrete. Doorways are equipped with Class A
fire doors. Ceilings are constructed of reinferced concrete
over steel form deck and 3 hour protected framing. Walls and
ceilings have 3 hour and 2 hour fire resistance ratings,
respectively. All penetrations are sealed. Floor draias are
headered to a sump in this fire zone. This zone is open to
Fire Zones CC-la and CC-1b, and is accessible by stairtowers

and through a Class A fire door at the intermediate building.

Safe shutdown equipment located in this zone is as follows:

a. Contrv]l complex chilled water chillers

(uibert / Commonweaith
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b. Controi complex chilled wate: pumps

- Porwer and control cables, Divisions i and 2, Unit 1 and

Division 1, Unit 2

d. Control complex water chiller control panels
e. Emergency closec cooling ‘chilled water s stem
instrumentation

Fire detection equipment for this zone consists of ionization
type detectors. Water type hose stations and fire

extinguishers are provided for fire suppression.
Analysis

Functionally redundant equipment is not provided in other
fire zones since the three control complex chillers are
contained within this zone. The chillers are spatially
separated and non-rontinuous 3 hour rated fire walls are
located between chille: cubicles. In addition to this
separation, the drainage arrangevent is such that a fire due
to oil spillage from any of the 15 gallon capacity chillers
will not spread from one cubicle to another. Cable trays for
Divisions 1 and 2 are spatially separated by more than

30 feet and the noncontinuous 3 hour rated fire walls between

cubicles.
Conbustibles within this zone concist of the following:

a. Equipment cable insulation (8,463 lbs) with a Btu
content of 84,630,000 Btu

b. Chilled water pump motor winding insulation (135 lbs)
with a Btu content of 1,350,000 Btu

Geibert / Commonwealth
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4.4.2

. Water chiller lubricating oil (45 gallons) with a Btu
conternt of 6,840,000 Btu

d. Par *1 combustibles (480 lbs) with a Btu content of
4,800,000 Btu

The total Btu content of 97,620,000 Btu is contained in the
13,532 ft2 floor area. Toial fire loading for this fire zone

15 7,160 Peu/fte.
Concl ons

The results of the analysis for this zone indicate that the
objective of preventing a fire from damaging the ca''es or

e. .ment associated with more than one divi.ior of safe
shutdown equipment is achieved. This is accompiished by the
low fire loading, spatial separation of cable trays and
equirment, and the presence of fire detection and suppression

equipment.

Unit 1 and 2 Fire Areas, Floor 2 (CC-2)

Fire Area CC-2 is shown on drawing E-023-0C/. It is at
elevation 599'-0" and comprises the entire second floor of
the control complex. This area houses offices, meeting

rooms, and mechanical equipment common to Units 1 and 2.

This fire area is bounded on the north by the radwasce
building, on the east by the intermediate building, and is
below grade on the west and south with no vuilding
interfaces. All walls are constructed of reinforced

concrete.

This fire area is divided into three fire zones. Fire
Zone CC-2a consists of the entire eastern part of this floor
from column lines CC-4 to CC-6. Fire Zone CC-2b includes the

Gulbert / Commonweaith
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northern part of this floor I{rom column lines CC-A to CC-C

(north to south) and column lines CC-1 to CC-4 (west to
east). Fire Zone CC-2c includes the southern part of this
floor from column lines CC-C to CC-E (north to south) and
column lines CC-1 to CC-4 (west to east). Zone partitions
are 2 hour rated walls with Class B fire doors. The only
doorways to an adjacent building are to the intermediate
building from Fire Zone CC-2a and they are equipped with

Class A fire doors.

The ventilation for this fire area is provided by the
controlled access and miscellaneous equipment area HVAC

system (Section 4.4, item a).
Fire Zone CC-2a
Description

tire “one CC-.a is located in the eastern portion of the
floor and houses miscellaneous mechanical equipment common to
Units 1 and 2 and Divisions 1 and 2 power and control cables
fr- soth units. It is bounded on the west by Fire

Zones CC-2b and CC-2c, on the north by the radwaste building,
on the east by the intermediate building, with an outside

wall on the south.

The north, east and south walls of this fire zone are
constructed of reinturced concrete. Th west wall, which
separates this zone from Fire Zones °C-2b and CC-ZC, is
coustructed of drywall. Floor and ceiling are counstructed of
reinforced concrete over steel form deck and 3 hour protected
framing. Walls and ceiling have a 3 hour fire resistance
rating, except for the center corridor walls which are 2 hour
rated. The floor has a 2 hour fire resistance rating. All

penetrations are se:led. Floor drains are provided for this

Guibert / Commonw-.sith
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4.4.2.1.2

fire zone. Access to the zone is through Class A fire uoors

from the intermediate building and Class B fire doors from

the cente: corridor.

Safe shutdown equipment in this zone consists of Division 1

and 2 power and control cables for Units 1 and 2.

Fire suppression equipment for this zone consists of an
automatic sprinkler system, above and below the ceiling,

water type hose stations and fire exiinguishers
Analysis

Functionally redundant equipment is not provided in other
fire zones since both divisions of power and control cables

for Urits 1 and 2 are located in this zone.
The combustibles in this zone consists of:

a. Cable insulation (25,653 1lbs) with a Btu content of
256,530,000 Btu

b. Motor winding insulatior (600 1bs) with a Btu content of
€,000,009 Btu

The total Btu content of 262,530,000 Btu is contained in the
6,072 ftz floor area. Total fire loading for this fire zone
is 43,250 Btu/ft.

Special consid:zration was given to three cases where
Division 1 and 2 power and control cable trays cross one
another at a 90° angle. Fire barriers are installed at ach
of these crossover locations in accc-dance with IEEE-384 to

provide separation between the redundant trays.

= (uibert / Commonweaith
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Conclusions

The results of the analysis for this zone indicate that the
objective of preventing a fire from damaging the cables or
equipment associated with more tnan one divicion of safe
shutdown equipment is achieved. This is accomplished by
spatial separation and the installation of fire barriers
between cable trays where Division 1 and 2 cable trays cross
over. This arrangement is supplemerted by automatic and

manual fire suppression equipment.

Fire Zone CC-2b

Description

Fire Zone CC-2b is located in the northwestern portion of the
floor and houses general offices and laboratories common to

Units 1 and 2. It is bounded on the east by Fire Zone CC-2a,
on the south by Fire Zone CC-2c, ou the north by the radwaste

building, with an outside w:ll on the west.

The north and west walls of this fire zone are comstructed of
reinforced concrete. The south and east walls are of drywall
construction. Doorways are equipped with Class B fire doors.
Floor and ceiling are constructed of reinforced concrete over
steel form deck and 3 hour orotected framing. Walls and
ceiling have a 3 hour fire resistance rating, except for the
walls adjc-ent to Fire Zomes CC-2a and CC-2c which are 2 hour
rated. The floc- has a 2 hour fire resistance rating. All
penetrations are sealed. Floor (:-ains are provided for this

fire zone.

Safe shutdown equipment in this zone comsists of Division 1

and 2 power and control cables for Unit 1.
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6.6.2.2.3

Fire suppression equipment for this zone consists of an
automatic sprinkle¢: system (above and below the ceiling),

vater type hose stations and fire extinguishers.
Analysis

Functionally redundant equipment is unot provided in other
fire zones since both divisions of power and control cables
for Unit 1 are located in this zone. Spatial separation of

14 feet is provided for these cable trays.
Combustibles within this zone consist of the fol.owing:

a. Equipment cable insulation (21,850 1lbs) with a Btu
content of 218,500,000 Btu

b. Transient materials (loose and stored clothing, plastic,
etc.) weighing 5,708 1bs with a Btu content of
45,400,000 Btu

c. Shop facilitv lubricat:ng oil (10 gallons) with a Btu
content of 1,520,000 Btu

d. Parel combustibles (160 lbs) with a Btu .out=nt of
1,600,000 Btu

The total Btu content of 267,020,000 Btu is contained in this
6,370 ft°
is 41,920 Btu/ft’.

floor area. Total fire loading for this fire zone

Conclusions

The results of the analysis for this zone indicate that the
objective of preventing a fire from damaging the cables or

equipment 3ssociated with more thac one division of safe
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4.4.2.3.1

shutdown equipment is achieved. This is accomplished by the
spatial separation of Division 1 and 2 cable trays. This
arrangement is supplemented by the automatic sprinkler system

and manual fire suppression equipment.
Fire Zone CC-2c
Description

Fire Zone CC-2c is located in the southwestern portion of the
floor and houses general off ' ces, radiological count rooms,
conference rooms, etc., that a:» cormon to Units 1 and 2. It
is Lounded on the east by Fire Zone CC-2a, on the north by

Fire Zone CC-2b, with outside walls on the south and west.

The west and south walls of this fire zone are constructed of
reirforced concrete. The north and east walls are of drywall
coustruction. Doorwavs are equipped with Class B fire doors.
Floor and ceiling are constructed of reinforced concrete over
steel form deck and 3 hour protected framing. Walls and
ceiling have a 3 hour fire resistance rating, except for the
walls adjacent to Fire Zones CC-2a and CC-2b which are 2 hour
rated. The floor hes a 2 hour fire resistance rating. All
penetrations are sealed. loor drains are provided for this
fire zone. Access to this zone is through Class B fire doors

from the center corridor.

Safe shutdown equipment in this zone consists of Division 1

and 2 power and control cabies for Unit 2.
Fire suppression equipmen. for this zone consists of an

automatic sprinkler system (above and below the cei.ing),

water type hose stations and fire extinguishers.

(uibe Commonweaith

4.4-16



$.4.2.3.2

4.4,

.

Analysis

Functionally redundant equipment is not provided in other
fire zones since both divisions of power and control cables
for Unit 2 are located in this zone. Spatial separation of

13 feet is provided for these cable trays.

Combustibles within this zone consist of the following:

a. Equipment cable insulation (25,440 1lbs) with a Btu
content of 254,500,000 Btu

b. Transient materials (paper, plastic, clnth etc.)
weighing 4,080 1lbs with a Btu content « f 32,640,000 Btu

& Charcoal (480 lbs) with a Btu content of 3,840,000 Btu

The total content of 290,880,000 Btu is contained 1iu a

6,370 ft2 floor area. Total fire loading for this area is

45,670 Btu, ft2.

Consideration has been given to the case of inadvertent
operation of the automatic sprinkler system. Water spray
obstruction is provided where it is possible that water
damage to computer and counting equipment could result if

such an event occurred.

Conclusions

The results of the analysis for this zone indicate that the
objective of preventing a fire from damaging the cables or
equipment associated with more than one division of safe
shutdown equipment is achieved. This is accomplished by the
spatial separation of Division 1 and 2 cable trays. This
arrangement is supplemented by the automatic sprinkler system

and the wmanual fire suppression equipment.
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Fire Areas, Floor 3

Unit 1 Fire Areas, Floor 3 (1CC-3)

Fire Area 1CC-3a

Description

Fire Area 1CC-3a is shown on drawing E-023-011. It houses
the 4.16 kV and 480 V switchgear, and 480 V motor control
centers for power distribution to Unit 1, Division 2 safety
related equipment. This area consists of the switchgear room
located at elevation 620'-6" aiong the north wall of the

Unit 1 control complex, and th- reactor protection

system (RPS) motor generator set room. This area is bounded
on the north by the radwaste building, on the east by Fire
Area 1CC-4b (electrical cable chase), on the south by Fire
Areas 1CC-3b and 1CC-3c, and on the west by the diesel

generator building.

The north wall of this area is constructed of reinforced
concrete. East, south and west walls are of drywall
construction. Doorways are equipped with Class A fire doors.
The floor and ceiling are constructed of reinforced concrete
over steel form deck and 3 hour protected framing. Walls,
floor and ceiling have a 3 hour fire resistance rating. All

penetrations are sealed.

The ventilation system for this fire area consists of two
100 percent capacity air handling units located in the HVAC
equipment room. Air is supplied to this area by ductwork
that is routed through the electrical cable chase (Fire

Area 1CC-4b) and penetrates the chase wall at the Fire Area
1CC-4b interface. This supply air is relieved to the fourth

floor (elevation 638'-6") cable spreading room (Fire




b.6.3.1.1.2

Area 1CC-4a) through ceiling openinugs located on the west end
of this area. All ventilation penetrations through fire
rated walls and ceiling openings are provided with 3 hour
rated fire dampers. The operation (closing) of all these
dampers is initiated either by heat melting a fusible element
or by a signal from the smoke detection system for this area.
If required, a manually activated smoke venting system is

provided to purge smoke from this area.

Safe shutdown equipment within this area i1s as follows:

a. &4&.16 kV switchgear bus

b. 480 V switchgear busses

c. 480 V motor control centers (MCCs)

d. Power and contrel cables fer Unit 1, Division 2

Fire detection egquipment for this area consists of ionization
detectors. Manual carbon dioxide hose reels, water type hose
stations and fire extinguishers are provided for fire
suppression.

Analysis

Functional redundancy for the Division 2 switchgear, MCCs,
and cabling in this area is provided by the Division 1
switchgear, MCCs, and cabling located in Fire Area 1CC-3c
(see Section 4.4.3.1.3). Since only Division 2 equipment 1is
located in this area, equipment separation is not a factor.

Combustibles within this area consist of the following:

a. Cable insulation (11,630 lbs) with a Btu content of
116,300,000 Btu
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b. Switchgear (3,126 lbs) with a Btu content of
31,260,000 Btu

c. MCCs (2,496 lbs) with a Btu content of 24,960,000 Btu

The total Btu content of 173,000,000 Btu, the majority of
which is due to a high concentration of cable, is contained
in this 3,655 ft2 floor area. Total fire loading for this

fire area is 47,340 Btu/ftz.
Conclusions

The results of the analysis for this area indicate that to
contain a fire of the loading calculated, the area boundaries
must have a 1 hour fire resistance rating. Since this area
is designed with 3 hour rated fire barriers, the objective of
preventing the spread of a fire to adjacent areas containing
redundant safe shutdown equipment is achieved. Also, the
presence of the carbon dioxide hose reels, water type hose
stations and fire extinguishers provides ample fire

suppression.
Fire Area 1CC-3b
Description

Fire Area 1CC-3b is shown on drawing E-023-011. It houses
power distribution equipment for the Division 3 high pressure
core spray system (HPCS). It is at elevation 620'-6" and
consists of the rectangular room located near the center of
the Unit 1 control complex. This area is bounded on the
north by Fire Area 1CC-3a, on the east and west by Fire Areas

1CC~3a and 1CC-3c, and on the south by Fire Area 1CC-3c.
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The east wall of this area is constructed of reinforced
concrete. North, south and west walls are of drywall
construction. Doorways are equipped with Class A fire doors.
The floor and ceiling are constructed of reinforced concrete
over steel form deck and 3 hour protected framing. Walls,
floor and ceiling have a 3 hour fire resistance rating. All
penetrations are sealed. Floor drainage is provided for this

area.

Ventilation air for this area is provided by two ducts
branching off of the main duct that supplies air to Fire
Areas 1CC-3a and 1CC-3c. Part of this supply air is relieved
to these fire are.- through wall openings. All penetrations
through rated fir~ walls are provided with 3 hour rated fire
dampers. The operation (closing) of all these dampers is
initiated either by heat melting a fusible element or by a

signal from the smoke detection system for this area.

There is no safe shutdown equipment located in this area.
Fire detection equipment for this area consists of ionization
detectors. Manual carbon dioxide hose reels, water type hose
stations and fire extinguishers are provided for fire
suppression.

Analysis

Equipment functionally redundant to Division 3 equipment is

not required.

Combustibles within this area consist of the following:

a. Switchgear (798 1lbs) with a Btu content of 7,980,000 Btu

b. MCC (288 lbs) with a Btu content of 2,880,000 Btu
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e Battery cell cases (180 lbs) with a Btu content of
1,800,000 Btu

d. Battery chargers with a Btu content of 2,400,000 Btu
The total Btu content of 15,060,000 Btu is contained in a
/13 ftz floor area. Total fire loading for this fire area 1is
21,130 Btu/ft?.

Special consideration was given to the case of overcharging
the batteries resulting in the production of hydrogen gas.
The ventilation system for this area continuously exhausts
air to the outside, ensuring that hydrogen gas concentration

is maintained below 1 percent by volume.
Conclusions

The results of the analysis for this area indicate that to
contain a fire of the loading calculated, the area boundaries
must have a fire resistance rating of 1/2 hour. Since this
area is designed with 3 hour rated fire barriers, the
objective of preventing the spread of a fire to adjacent
areas containing redundant safe shutdown equipment is
achieved. Also, the presence of the carbon dioxide and water
hose stations and fire extinguishers provides sufficient fire

suppression.
Fire Area 1CC-3c
Description

Fire area 1CC-3c is shown on drawing E-023-011. It houses
the 4.16 kV and 480 V switchgear, and 480 V motor contrel
centers for power distribution to Unit 1, Division 1, safety

related equipment. This area consists of the switchgear room
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and access area at elevation 620'-6" and is located on the
north side of the wall separating the Unit ! and Unit 2
control complex and the reactor protection system (RPS) motor
generator set room. This area is bounded on the north by
Fire Areas 1CC-3a and 1CC-3b, on the east by Fire Area 1CC-4f
(electrical cable chase), on the south by Fire Area 2C(C-3a,
and on the west by Fire Area 1CC-3d and the diesel generator
building.

All walls of this area are constructed of drywall. Doorways
are equipped with Class A fire doors. The floor and ceiling
are constructed of reinforced concrete over steel form deck
and 3 hour protected framing. Walls, floor and ceiling have
a 3 hour fire resistance rating. All penetrations are

sealed.

The ventilation system for this area consists of two

100 percent capacity air handling units located in the HVAC
equipment room. Air is supplied to this area by ductwork
that is routed through the electrical cable chase (Fire

Area 1CC-4f) and penetrates the chase wall at the Fire Area
1CC-4f interface. This supply air is relieved to the fourth
floor (elevation 638'-0") cable spreading room (Fire

Area 1CC-4e) through ceiling openings located at the west end
of this area. All ventilation penetrations through rated
fire walls and ceiling openings are provided with 3 hour
rated fire dampers. The operation (closing) of all these
dampers is initiated either by heat melting a fusible element
or by a signal from the smoke detection system for this area.
If required, a manually activated smoke venting system is

provided to purge smoke from this area.

Safe shutdown equipment within this area is as follows:

a. 4.16 kV swichgear bus

Gebert / Commonwealth
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b. 480 V switchgear busses
¢ 480 V motor control centers (MCCs)
d. Power and control cables for Unit 1, Divisiown 1

Fire detection equipment for this area consists of ionization
detectors. Manual carbon dioxide hose reels, water type hose
stations and fire extinguishers are provided for fire

suppression.
Analysis

Functional redundancy for the Division 1 switchgear, MCCs,
and cabling in this area is provided by the Division 2
switchgear, MCCs, and cabling located in Fire Area 1CC-33
(see Section 4.4.3.1.1). Since only Division 1 equipment 1is

located in this area, equipment separation is not a factor.
Combustibles within this area consist of the following:

8 Cable insulation (11,630 lbs) with a Btu cortent of
11€,300,000 Btu

b. Switchgear (3,126 lbs) with a Btu content of
31,260,000 Btu

£ MCCs (2,784 1bs) with a Btu content of 27,840,000 Btu

The total Btu content of 176,000,000 Btu, the majority of

which is due to a high concentration of cable, is contained
in the 3,472 ft?
fire area is 50,692 Btu/ftz.

floor area. Total fire loading for this

(Geibert / Commonwealth
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Conclusions

The results of the snalysis for this area indicate that to
contain a fire of the ioading calculated, the area boundaries
must have a 1 hour fire resistance rating. Since this area
is designed with 3 hour rated fire barriers, the objective of
preventing the spread of a fire to adjacent areas containing
redundant safe shutdown equipment is achieved. Also, the
presence of the carbon dioxide hose reels, water type hose
stations, and fire extinguishers provides ample fire

suppression.
Fire Area 1CC-3d
Description

Fire Area 1CC-3d is shown on drawing E-023-011. It is at
~levation 620'-6" and consists of a small rectangular room
located in the southwest corner of the Unit 1 control complex
that houses the remote shutdown panel. This area is bounded
on the north and east by Fire Area 1CC-3c, on the south by
Fire Area 2C.-3a, and ¢n the west by the control complex

elevator shaft.

All walls of this area are constructed of drywall. The

doorway is equipred with a Class A fire door.

The floor and ceiling are constructed of reinforced concrete
over steel form deck and three hour protected framing.
Walls, floor and ceiling have a 3 hour fire resistance

rating. All penetrations are sealed.

Ventilation air for this fire area is pro. ided by a duct
branching off of the main duct that supplies air to Fire Area

1CC-3c. The supply air to this area is relieved to Fire Area
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1CC- through a transfer grille located in the wall. All
penetrations and openings are provided with 3 hour rated fire
dampers. Should a fire occur in this area, or in Fire Area
1CC-3c, the fire dampers will close, thereby isolating the

fire areas from one another.

The safe shutdown equipment within this area is as follows:
a. Remote shutdown panel

b. Control cables, Division 1 and 2

Fire detection equipment for this area consists of iomization
detectors. Manual carbon dioxide hose reels, water type hose
stations and fire extinguishers are provided for fire

suppression.
Analysis

Functional redundancy for the equipment in this area is
p-ovided since the control room has redundant component
controls for all equipment which can be controlled from the
remote shutdown panel. Separation is provided detween
Division 1 and 2 cabling and components on the panel in

accordance with separation design criteria.

The only combustible in this area consists of the panel and

cable insulation with a Btu content of 3,600,000 Btu. This

is contained within a 165 ft2 floor area which yields a fire
loading of 21,800 Btu/ft2 for this fire area.

Conclusions
The results of the analysis for this area .ndicate that with

the fire loading calculated, the objective of preventing the

spread of fire to adjacent areas is achieved. Although some
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Division 1 and 2 valve controls are located on the remote
shutdown panel, the safe shutdown of the reactor can be
achieved by using appropriate valve controls in the control

room if a fire should occur in this fire area.
Unit 2 Fire Areas, Floor 3 (2CC-3)

Fire Area 2CC-3a

Description

Fire area 2 CC-3a is shown on drawing E-023-011. It houses
the 4.16 kV and 480 V switchgear, and 480 V motor control
center for power distribution to Unit 2, Division 2, safety
related equipment. This area consists of the switchgear room
located at elevation 620'-: along the south'side of the wall
separating the Unit 1 and Unit 2 control comglex and the
reactor protection system (RPS) motor generator set room.
This area is bounded on the north by Fire Area 1CC-3c, on the
east by Fire Area 2CC-4b (electrical cable chase), on the
south by Fire Areas 2CC-3b and 2CC-3c, and on the west by the

diese]l generator building.

All walls of this area are constructed of drywall. Doorways
are equipped with Class A fire doors. The floor and ceiling
are constructed of reinforced concrete over steel form deck
and 3 hour protected framing. Walls, floor and ceiling have
a 3 hour fire resistance rating. All penetrations are

sealed.

The ventilation system for this area comsicts of two

100 percent capacity air handling units located ir the HVAC
equipment room. Air is supplied to this area by ductwork
that is routed through the electrical able chase (Fire

Area 2CC-4b) and penetrates the chase wall at the Fire
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Area 2CC~4b interface. This supply air is relieved to the
fourth floor (elevation 638'-6") cable spreading room (Fire
Area 2CC-4a) through ceiling openings located at the west end
of this area. All ventilation penetrations through rated
fire walls and ceiling openings are provided with 3 hour
rated fire dampers. The operation (closing) of all these
dampers is initiated either by heat melting a fusible element
or by a signal from the smoke detection system for this area.
If required, a manually actuated smoke venting system is also

provided to purge the smoke from this area.

Safe shutdown equipment within this is as follows:

& 4.16 kV switchgear bus

b. 480 V switchgear busses

c¢. 480 V motor control centers (MCCs)

d. Power and coatro! cables for Umit Z, Division 2

Fire detection equipment for this area consists ¢f ionizaticn
detectors. Manual carbon Jioxide hose reels, water type hose
stations and fire extinguishers are provided for fire
suppression.

Analysis

Functional redundancy for the Division 2 switchgear, MCCs and
cabling in this area is provided by the Division 1
switchgear, MCCs, and cabling located in Fire Area 2CC-3c

(see Section 4.4.3.2.3). Since only Division 2 equipment is

located in this area, equipment separation is not a factor.
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Combustibles within this area consist of the following:

a. Cable insulation (11,630 lbs) with a Btu content of
11€,300,000 Btu

b. Switchgear (3,1<v 'hs) with a Btu content of
31,260,000 Btu

&, MCCs (1,872 lbs) with a Btu content of 18,720,000 Biu

The total Btu content of 167,000,000 Btu, the majority due to
a high concentration of cable, is contained in a 3,819 ft2
floor area. Total fire loading for this fire area is

43,730 Btu/ft.

Conclusions

The results of the analysis for this area indicate that to
contain a fire of the locading calculated, the area boundaries
must have a 1 hour fire resistance rating. Since this area
is designed with 3 hour rated fire barriers, the objective of
preventing the spread of a fire to adjacent areas containing
redundant safe shutdown equipment is achieved. Also, the
presence of the carbon dioxide hose reels, water type hose
stations and fire extinguishers provides ample fire

suppression.
Fire Area 2CC-3b
Description

Fire Area 2CC-3b is shown on drawing E-023-011. It houses
power distribution equipment for the Division 3 high pressure
core spray system (HPCS). It is located at elevation 620" -6"

and consists of the rectangular room located near the center
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of the Unit 2 control complex. This area is bounded on the
north by Fire Area 2CC-3a, on the east and west by Fire
Areas 27C-3a and 2CC-3c, and on the south by Fire

Area 2CC-3c.

The east wall of this area is constructed of reinforced
concrete. North, south and west walls are of drywall
construction. Doorways are equipped with Class A fire doors.
The floor and ceiling are constructed of reinforced concrete
over steel form deck and 3 hour protected framing. The
walls, floor and ceiling have a 3 hour fire resistance
rating. All penetrations are sealed. Also, floor drainage

is provided for this area.

Ventilatioan air for this area is provided by two ducts
branching off of the main duct that supplies air to Fire
Ar-as 2CC-3a and 2CC-3c. Part of this supply air is relieved
to these [ire areas through wall openings. All penetrations
through fire rated walls are provided with 3 hour rated fire
dampers. The opera.ion (closing) of all these dampers is
initiated either by heat melting a fusible element or by a

signal from the smoke detection system for this area.

There is no safe shutdown =quipment located in this area.
Fire detecticn equipment for this area consists of ionization
detectors. Manual carbon dioxide and water hose stations and
fire extinguishers are provided for fire suppressiocn.

Analysis

Equipment functionally redund .. to Division 3 equipment i:

not required.
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Combustibles within this area consist of the following:
a. Switchgear (798 1lbs) with a Btu content of 7,980,000 Btu
b. MCC (288 lbs) with a Btu content of 2,880,000 Btu

£ Battery cell cases (180 lbs) with a Btu content of
1,800,000 Btu

d. Battery charger with a Btu content of 1,200,000 Btu

The total Btu content of 13,860,000 Btu is contained in the
713 ft2 floor area. Total fire loading for this fire area 13

19,440 Btu/ft>.

Special consideration was given to the case of overcharging
the batteries resulting in the production of hydrogeu gas.
The ventilation system for this area continuously exhausts
air to the outside, ensuring that hydrogen gas concentration

is maintained below 1 nercent by volume.
Conclusions

Tue results of the iralysis for this area indicate that to
contain a fire of the loading calculated, the avea boundaries
must have a fire r.sistance rating of 1/2 hour. Since this
area is designed w.th 3 hour rated fire barriers, the
obiective of preveiting the spread of a fire to adjacent
areas containing r:dundant safe shutdown equipment is
achieved. Also, he presence of the carbon dioxide hose
reels, water type hose stations and fire extinguishers

provide sufficier’ fire suppression.
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Fire Area 2CC-3c
Description

Fire Area 2CC-3c is shown on drawing E-023-011. It houses
the 4.16 kV and 480 V switchgear, and 480 V motor control
centers for power distribution to Unit 2, Division 1, safety
related equipment. This area coasists of the switchgear room
at elevation 620'-6" located along the south wall of the
control complex and the reactor protection system (RPS) motor
generator set room. This area is bounded on the north by
Fire Areas 2CC-3a and 2CC-3b, on the east by Fire Area 2CC-4f
(electrical cable chase), on the south by the service
building, and on the west by Fire Area 2CC-3d and the diesel

generator building.

The south wall of this fire area is constructed of reinforced
concrete. North, east and west walls are of drywall
construction. Doorways are equipped with Class A fire doors.
The floor and ceiling are constructed of reinforced concrete
over steel form deck and 3 hour protected framing. The
walls, floor and ceiling have a 3 hour fire resistance

rating. All penetrations are sealed.

The ventilation system for this area consists of two

100 percent capacity air handling units located in the HVAC
equipment room. Air is supplied to this area by ductwork
that is routed through the electrical cahle chase (Fire

Area 2CC-4f) and penetrates the chase wall at the Fire Area
20C-4f interface. This supply air is relieved to the fourth
floor (elevation 638'-0") cable spreading room (Fire

Area 2CC-4e) through ceiling openings located at the west end

of this area. All ventilation penetrations through rated
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fire walls and ceiling openings are provided with 3 hour

rated fire dampers. The operation (closing) of all these
dampers is initiated either by heat melting a fusible element
or by a signal from the smoke detection system for this area.
1f required, a manually activated smoke venting system is also

provided to purge the smoke from this area.

Safe shutdown equipment within this area is as follows:

a. 4.16 kV switchgear bus

b. 480 V switchgear busses

c. 480 V motor control centers (MCCs)

d. Power and control cables for Unit 2, Division 1

Fire detection equipment for this area consist of ionization
detectors. Manual carbon dioxide hose reels, water type hose
stations and fire extinguishers are provided for fire
suppression.

Analysis

Functional redundancy for the Division 1 switchgear, MCCs and
catling in this area is provided by the Division 2
switchgear, MCCs, and cabling located in Fire Area 2CC-3a
(see Section 4.4.3.2.1). Since only Division 1 equipment is
located in this area, equipment separation is not a factor.
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