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June, 1979
Supplement to of the Peach Bottom Safe Shutdown Analysis

Reference: Correspondence from T. A. Ippolito, Nuclear
Regulatory Commission, to E. G. Bauer, Jr.,

Philadelphia Electric Company, dated November 17,
1979

This report provides additional details regarding the Peach
Bottom safe shutdown analysis as related tc fire protection, and
addresses to specific questions presented in the NRC letter of
November 17, 1978 referenced above. The Analy.is will desc: be
the capability to bring the plant to a cold shutdown condition
following a fire in any area of the plant. The analysis will
also describe the capabil.:y %o get to a hot shutdown conditio~
following a fire in the cable spreading room (PF-21d), prims.y
containment (PF-34), general area in the reactor building

elevations 135' and 165¢ (PF-43), or in the area of the rem>ste
shutdown panel (PF-4643).

The staff position outlined in PF-26 will ba compared to the
appraach we used for the analysis on a point by point basis.

Stafi position will be stated, followed by how we propose to meet
with its intent.

from NEC Staff Position PF-26

The lic- 1see should reconsider its safe shutdown analysis
assuming that offsite electrical power is not available in the
event of a fire in ary area of the plants.

Re sponse

Cur considerations regarding the loss of offsite power and
their basis was presented in the February 16, 1979 submittal on
fire protection. The equipment used for purposes of the analysis
15 capable of beiny supplied from onsite electrical supplies.

For purposes of the analysis, it was assumed that at least one cf
the offsite a.c. supplies to the mergency Bus would be available
following any fire. The two offsite supplies enter the plant at
different locations and are initially run in separate imbedded
“onduits. Near the switchgear rooms the cables are brought out
of the imbedded conduits to junction boxes (still in separate
fire zones) and connected to bus duct networks. The two bus
ducts do not share che same fire zonc until they reach the
switchgear compartment, except for a brief excursion through the
4' corridor on eleva*ion 135' behind the 4 kv switchgear rooms
(part of fire zone 78A). &t the corridor the ducts are 26 feet
dpart, the only fixed combustibles in this area are cable, and
transient combustibles (as indicated in the combustible loading
survey) will be administratively prohibited from the area. The
trays containing the cables in this area do not communicate
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between the two bus ducts; therefore, a fire in any tray or
involving one bus duct would not affect the other bus duct.

From Staff Position PF-26

The following should be considered functional requirements for &
safe shutdown.

1. Placing the reactor in a subcritical condition and
maintairing the reactor subcritical indefinitely.

Response

Credit is assumed for 2 reactor trip. Any fire affecting the
Reactor Protection System or the Contral Rod Orive circuitry
would not prevent the reactor from being placed and
maintained in a2 subcritical condition., The RPS dces not need
power to trip, and the control rods are inserted when power
is removed. The reactor can be tripped manually from the
control room, automatically by the logic or by tripping the
power supplies in the Emergency Switchgear rooms.

From Staff Position PF-26

The following should be considered functional requirements for a
safe shutdown,

2. Bringing ihe reactor *o hot shutdown conditions and
maintaining it as hot shutdown for an extended period of time
(i.e., longer than 72 hours) using only normal sources of
cooling water.

3. Maintaining the reactor coolant system inventory indefinitely
using only ncrmal sources of makeup water.

Response

The response to this staff position was presented in our
submittal of February 16, 1979. The NRC requested a
reconsideration of the safe shutdown conditions in selected
areas of the plant. This analysis is presented later in the
report. We selected two methods of achieving hot shutdown for
examination as part of the anzlysis. These two methuds are not
the preferred methods of estabiishing hot shutdown condition.
They were selected due to their inherent physical separation,
redundancy, onjite power supplied, and minimal equipment
requirements. The availabhility of a. least one of these two
methads during the most ¢xtreme postulated fire demonstrates
hot shutdown capability. In reality, many of the twenty-five
safe shutdown methods identified in the “ire Protection Program
Report, March 1977, would be operational following a fire in
the areas discussed in this report,
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One method uses the Main Steam Relief Valves to depressurize
the reactor. Following depressurization, water is supplied
to the reactor from the torus by a core spray pump. Energy
is removed from the reactor via the relief valves to the
corus. The torus is cooled by the RHR and HPSW pumps. Five
of the relief valves are provided with accumulators that will
allow several operations of these valves. In order to get
into an extended operation period with this method, the air
or nitrogen supply to any of the relief valves must be
available. This can be done by operating the installed
compressors or by connecting a compressed air bottle to an
existing test connection on the valves. Either one of two
air compressors per unit can provide the air supply
requirmeent.s for these valves. There are sufficient
operations in the accumulators to provide adeqguate time to
secure a backup supply for the relief valves.

The other method uses the HPCI system to pump makeup water
into the reactor from the torus. Energy is removed from the
reac*or to the torus using the HPCI turbine flow path. The torus
is cou’ed by the KHR and HPSW pumps. This method lends itsel® to
extended operation naturally. The amount of work being done by

the turbine can be adjusted to establish the cooldown rate of the
reactor.

from Staff Position PF-26

The following should be considered functional requirements for a
safe shutdown.

4. Brirging the reactor to cold shutdown conditions within 72
hours.

FESEOHSQ

The method used to achieve cold shutdo'n. >.s the normal
method. Reactor water is circulated by one of the RHR pumps
through an RHR/HPSW heat exchanger and back to the reactor.
The HPSW system is used to remove the heat from the reactor
water. With the exception of the suction line and its two
series isolation valves, there are two independent flow paths
for achieving shutdown cooling. The effects of the loss of
the suction line on shutdown cooling was analyzed in the
PBAPS FSAR Appendix G, Section G.5.3 3vent 21. Essentially
the analysis assumed that the reactor would be returned, or
maintained, in a hot shutdown condition (core spray or RHR
for make-up, relief valves for energy removal and RHER/HPSW
for torus cooling) until the shutdown cooling line could be
restored or conventional plant equipment Le made available to
provide a heat removal flow path. The Safe Shutdown Analysis
is not going to attempt to provide a justification for a
conditiaon more restrictive than previously required. For
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purposes of the analysis, it is assumed that the RHR shutdown
cooling line can be made available.

From Staff Position PF-26

If all of the redundant equipment (including cable in conduit)
available to perform any of the required functions is located in
4 single fire area, the specific separation that exists and any

combustible material between the redundant equipment should be
identified.

Response

This has been done for each of the areas identified in staff
positions 21d, 34a, 43, and 464 for the hot shutdown case and
for all fire zones for the cold shutdown case.

From Staff Pos’cion PF-26

No credit should be taken for actions by plant personnel to
repair damage to equipment required for functions 1,2, and 3.

Response

As identified earlier, an extended operation using the relief
valve met:>d of hot shutdown may vrequire the restoration of
an air supply. This action can take place within the
required time frame. Other actions may be required in some
specific fire zones and will be discussed later.

Throughout the discussion the term "allowable time frame"™ is
used. when used in conjunction with torus coling for hot
shutdown this time frame is assumed to be about an hour. With
the aid of the prefire plans, the one or two remote valve
operacions required for some fire areas is realistic. When used
in conjunction with cold shutdown this time frame is assumed to
be 72 hours as a minimum. Again, this is ample time to manually
operate three valves, at the most, or to effect some minor
repairs. When used in conjunction with the repairs to the relief
valve cables to permit depressurization for shutdown cooling,
this time frame is again assumed to be 72 hours. The work
involved in this instance is to establish an 125V DC feed to two
or three relief valve cables, for the worst care, which would
have to be done at the drywell penetrations. Again, this is
ample time tc effec: these repairs.

From Staff Posit.on PF-26

The capability to perform all control actions necessary -
functions 1., 2., and 3., must be maintained in the =ontrol room
Or at the remote shutdown panels and all power requirements for
these functions must be satisfied Ly onsite sources.
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P(fsgonse

The power requirements have been discussed previously. It is
the intent of the analysis to comply with the requirement to
operate from the control room or remote shutdown panel. Any
deviations from this will be noted in the discussions of the
specific fire zones and justifications will be provided on a
case by case basis.

Additionally, the process of getting to cold shutdown for
purposes of the Analysis is a two step process. The plant is
first brought to and stabilized in a hot shutdown condition.
When a cold shutdown flow path is verified, the plant can
then be taken into the cold shutdown condition. If the only
method avai able to ichieve hot shutdown is the one that
utilizes the HPCI system, manual actions migh* have to be
taken by plant personnel to bridge the pressure difference
gap from HPCI turpine trip on low vessei pressure (100 psiqg)
to the opening of tr: shutdown ccoling isolation valves (75
Psig) so as to permit initiation of cold shutdown. The
capability to perform this activity will be discussed
individually for each area analyzed.

Staff Position 34a

The licensee should re-evaluate the affects on safe shutdown of a
fire in the primary containment.

Response - Unit 2 - Primary Containment
Shutdown equipment located within the primary containment.

p Relief valve method - all eleven relief valves and
cables.

2. HPCI mathod - two motor operated valves, HPCI stean
supply, and feedwater stop valves.

W Cold shutdown - suction line and valves, recirculation
discharge valves and water injection lines.

Hot shutdown capability (Unit 2): The two valves associated
with the HPCI system are normaily in their correct operating
position (open). There are no credible failures to the
cables that could cause either of these valves to go closed.
This is basad on the three phase nature of the power feed.

The relief valve cables a’e run in individual rigid steel
cnonduits from the penetration splice bux to the relief
valves. Inside the penetration splice box che cables for all
eleven relief valves are not provided any physical separation

from each other or other instrument, control, or power
cables.
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The most probable fire inside containment would involve the
lube 0il associated with one of the recirculation pump
motors. O©Oil on the floor of containment would pose no
serious threat to the relief valves or cables. The oil would
be collected by the drains. Any residual oil on the floor at
eelevation 116' would not reach the relief valve cables,
which do not extend below the 150' elevation. A fire at one
of the motors (elev. 135) has the potential for damaging
three or five of the relief valve cables. There would still
be sufficient capacity to permit the relief valve method to
be used for hot shutdown and depressurization to the cold
shutdown pressure range following an oil fire.

The most detrimental fire would involve the insulation (PVC)
on some instrumentation cables that are in proximity to the
relief valve cables inside the penetration splice box. This fire
could possibly involve all eleven relief valve cables. For this
fire the plant must be maintained in the hot shutdown condition

with HPCI method until repairs can be made to the relief valve
cables.

Cold Shutdown Capability (Unit 2): The power and control
cables for the shutdown cooling suction valve are also run
through the same penetration box as the relief valves. A
fire in this box or an oil fire in the correct recirculation
pump motor could damage the power cable to this valve. This
valve would have to be manually operated or the cables
repaired, in order to establish a cold shutdown.

The RHR wit~t is injected into the vessel via the discharge
line of t: recirculation pump. To prevent reverse rotation
bearing damage on the recirculation pumps, the discharge
valves should be closed. The valves are physically located
180° apart, the cables are in rigid steel conduit, and the
penetration boxes are 1909 apart. There is no path of
combustibles between the two valves. Even ii both valves
were to become incperehle, water could be injected tc the
vessel by the Core Spray system which has no active
components inside containment.

Summary (Unit 2): The above analysis did not take credit for
the normally inerted atmosphere inside containment. A fire
could not occur inside containment as long as the oxygen
concetration is held at less than 4%. Even without an
inerted environment, and assuming the most detrimental fire,
the plant can be brought to hot shutdown with the HPCI
method. For a fire in the penetration splice box, some
repair work would be required in order tc depressurize celow
100 psia and establish cold shutdown.

Proposed Modifications (. nitc 2): 3] ] ;32]
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The design of the existing primary containment smoke
detectors will be reviewed, and if necessary upgraded;
to ensure its effectiveness in detecting a recirculation

pump motor oil fire and a penetration splice box cable
fire.

The relief valve cables inside the genetration splice
box will be provided with some form of fire protection.
This will either be a suitable flame retardant coating,
fire isolation seals between the relief valve cables and
the PVC jacketed cables, or a combination of both.

The logic for the containment spray mode of the RHR
system will be modified to provide manual initiation in
the event that 2 fire is detected in containment.

Response - Unit 3 - Primary Containment

The safe shutdown analysis was performed for the Unit 3
Primary Containment, and the results for both the hot and
cold shutdown is the same as for the Unit 2 analysis
presented above. The equipment and cables design associated
with the shutdown analysis is identical to the Unit 2 design.

Staff Pesition PFP-43-1

The licensee should make whatever modifications a; oressary to
demonstrate by analysis that both plants can be safe. ; shutdown

regardless of damage to any equipment located in fire zone SH, 5J
(reactor building 135 ft. elevation)

Jesponse - Unit 2 - Reactor Building 135 ft.

Shutdown equipment located in this area.

1

Ze
3.
4.

Control rod drive hydraulic control units.

Relief valve method - cables for relief valves
HPCI method -~ cables for valves

Cold shutdown - cables for motor operated valves.

Hot shutdown Capability (Unit 2): With a few exceptions all
relief valve method cables and equipment are located in the
south half of this loor and the HPCI method cables and
equioment are located in the north half. All of the

except ions except one, would not prevent the components from
fulfilling their functions. They are power and ~ontrol
cables for valves that are in their correct positions.
Grounds, open circuits, or hot shorts, to these cables would
not cause the valves to reposition themselves.

The one exception involves the power feed cable to the
position modulator for the HPSW/RHR heat exchanger valve.

This valve does not have to be opened immediately and issiar

=4
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be opened by jumpering two terminals in the caile spreading
rocm.

The north and south half of the area are separated by the
reactor containment. There are two corridors between these
areas. The east corridor is 36' long by &' by 15*' high.
There are no combustibles located in this corridor. The west
corridor is S5' wide at center expanding to 10' at the ends by
26' high by 42' long. There are five cable trays containing
cables that run the length of this corridor and could be
considered a potential path of combustibles. None of the
cables in the trays are required for hot or cnld shutdown.

If this combustible path is sealed off, a fire in either the
north or south halves of the area would not spread to the
other and the plant could be placed in a hot shutdown

condition by one of the two methods dependent upon the
location of the fire.

Cold shutdown Capability (Unit 2): A similar situation
exists for cold shutdown cables. OCne flow path (one RHR
loop) utilizes equipment located in the north half of the
area and the other flow path (other RHR loop) uses equipment
located in the south half of +he area. Again, with the
exception of a few cables who.e failure could not defeat
system operation these two methods are completely separated.
Again, there is the one cable that powers the HPSW/RHR heat
exchanger valve that can be made onerable from the cable
spreading room. If the path of combustibles between these
two areas can be eliminated, a fire in one half of the area

would not spread to the other ha.f and a method of cold
shutdown could be gquaranteed.

The power and control cables for the inboard and outboard
suction line valves are located in this area. If these
Ccables were to become damaged by a fi-e, repairs ~ould be
made to the cables, or the valves could be manually stroked,
within the time frame for getting into cold shutdown.

Summary (Unit 2)

Due to the spatial separation that exists in this area, a
fire would not involve both methods of hot shutdown or both
methods of cold shutdown except in the unlikely event the
fire was transmitted across the west corridor in the cable

trays. There are no real concentration of combustibles in
this area.

Proposed Modi rcations (Unit 2):

1. The cable trays in the west corridor will be modified so
that a fire will not propogate along these trays. This

will be a fire stop, flame retardant coating, or another
acceptable method. ¥
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g The HPSW/RHR heat exchanger valve controls will be
modified to ensure sufficient cable routing separation.

Response - Unit 3 - Reactor Building 135 ft.

Hot shutdown capability (Unit 3% - With a few exceptions, all
relief valve method cables and equipment are located in the
south half of this floor and the HPCI method cakles are
located in the north half. The exceptions are seven HPCI
method cables in conduits that are run through the south
half. Six of these conduits contain cables whose failure
(open, short, ground, or hot short) could not defeat system
operation. The cables are power feeds to valves that are
normally in their correct position, valve position
indications, and logic inputs whose =ignals are not
sufticient on themselves to defeat "~ system. The one
conduit that contains some HPCI meti.cd cables whose failure
could defeat the HPCI system run vertirally, appr .xmately one
foot away from two ho-wizontal trays containing control and
power cables for five mc.or operated valves associated with
the relief valve method (refer to modifications).

The two corridors discussed in the Unit 2 analysis also exist
here. Again there is no path of combustibles in the east
corridor while the west corridcr ~ontains six cable trays
that run the length of the corridor. None of the cables in
the trays are required for hot or cold shutdown. If this
combustible flow path is sealed off, a fire in either the
north or south halves of the area would not soread to the
other half.

Cold shutdown capability (U .t 3) A similar situation exists
for the cold shutdown equipment ard cables located within
this area. All the cables and equiprent for one flow path is
located in the south half of the area; all the cables and
equipment for the other flow path is locatei in the north
half. There are no exceptions to this separation. If
combustible flow path between the two nalves is sealed off, a
fire in either the north or sout! halves of :he area would
not spread to the other half ana a method of cold shutdown
could be guaranteed.

The power aud control cables for the inboard and outboard
suction line isclation valves are located in this area. If
these cables were to become damaged by a fire, repairs could
be made to the cables, or the valves could be manually

stroked, within the time frau.: for getting into cold
shutdown.

summary (Unit 3)

With one exception, due to the specific separation that
exists in this area, a fire would not involve both methods of

L~
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hot shutdown or both flow paths of cold shutdown unless a
fire was transmitted across the west corridor in the cable
trays. If this path is blocked, then there is no means for a
fire in this area to spread between the two halves of the

floor. There are no real concentration of combustibles in
the area.

The one exception involves a conduit containing some HPCI
method cables that cculd upset HPCI operation. This conduit
is in proximity to sowe relief valve method cakles.

Modifications (Unit 3)

Te The cabl.e trays in the west corridor will be modified to
prevent . fire from being transmitted along their
length. The modification may involve a fire stop, flame
retardant coating or another acceptable method.

2. The relief valve method trays, in pruximity to the HPCI
method conduit, and the HPCI method conduit will be
modified t» prevent both from being involved in a fire.
The modification may involve [{lame retardant coatings;
fire barrier; or relocations.

Staff Position: PF-43-2

The licensee should make whatever modifications are necessary to
demonstrate by analysis that both plants can be safely shutdown

regardliness of damage to any equipment located in fire zones 13
H and 13J (reactor building 165 ft elevation)

Response - Unit 2 - Reactor Building 165 ft.

Shutdown equipment located in this area: 480 volt emergency
load centers, reactor level instrumentation, motor control

centers.
Hot shutdown capability (Unit 2): Cables for both methods of

hot shutdown are run through this area. The majority of the
cables in this area are associated with the relief valve
methud. There are several cables in this area that are
assoc’ated with the HPCI method. Some of these cables
provide power for valves that are normally in the correct
position and are therefore not require for system operation.
There are four cases (seven cables) for the HPCI method in

this area that do have the potential for interrupting HPCI
shutdown cooling.

1) wo AC power cables and the load center that supply
power for the RHR/HPSW heut exchanges valve position
modulator. Without power these valves ca. not be opened
from the control room. However, they can be opened with
a jumper in the cable spreading room. Torus cooling is

311
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not needed immediately and the remote operations can be
made within the allowable time frame. The cables are
located in conduit which should minimize the likelihood
of this occurrence.

2) Two AC power cables and the load center that supply
power to a motor control center that feeds five valves
required for RHR/HPSW torus cooling. Two of the valves
are normally in the correct position; the loss of power
to these valves would have no effect. The other three
valves would have to be manually stroked at the valve.
One valve is located on elevation 116' in the RHR room
and the other two valves are located on elevation 116¢
in the torus room. The valves are not needed
immediately and the remote operation can be made within
the allowable time frame. The cables are located in

conduit which should minimize the likelihood of this
occurrence.

3) There are two conduits tha% contain a high reactor water
level signal that trips the HPCI turbine. If both of
tnese cables became individually shorted the turbine
would trip; either cable alone would not trip the
turbine. :

These two conduits leave the instrument rack and come within
42 inches horizontally of each other for a rew feet. They
both cross six feet over a lightly loaded tray that is not
requ.-ed for either method. All the cables in this tray are
jacketed with flame retardant neoprene. The two conduits
then turn and run two inches apart between three trays (6"
amd 3'6" above two trays containing relief valve method
cables and 2'6" below i tray contvaining no cables required
for hot shutdown) for fifty feet before leaving the zorne.

In the event a fire would result in a H®PCI turbine tri+ the
turbine could be reset in the cable spreading room by
removing a set of fuses and resetting che logic.

4) The control cable for the HPCI inboard isolation valve
1s run through this area in its own conduit. The
correct two conduc-ors of this twelve conductor cable
shorting together could cause this valve to close from
its normally open correct position. Once this occurs,
the valve may be opened at the motor control center,

however, the motor control center is loc ted within this
darea.

The control cables for the relief valves are route?l
through this area. Manual operations could be made to
these cables within the proper time frame to permit

their use for depressurization to the level re.ired for
shutdown.

30
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Cold shutdown capability (Unit 2): The power and ~ontrol
cables for the inbcard isolation valve for the sh  down
cooling suction line are routed through this area The load
center and motor control center feeding this valve are also
located within this area. If these cables were to be damaged
by a fire, repairs could be made to the cables or the valve

could be manually stroked, within the time frame for getting
into cold shutdown.

There are several power and control cables ror the one flow
path of cold shutduan located throughout the area. The other
flow path receives the power for its valves from the load
centers in this area. None of the pumps that are required
for system operation are located within the area nor do they
receive their power from this area. Both flow paths could be
made operable following 2 fire in this area by opening the
valves manually. The valves associated with cold shutdown
are not located within this area.

Summary (Unit 2)

There are cables for both methods of not shutdown located
within this zone; most of them involved the relief valve
method. There are four sets of HPCI method cables located in
this area that could affect system operation. Two of the
sets are not of immediate concern; they are operable manually
with the allowable time frame. One set involves two
different conduits whose shorting would trip the HFZI
turbine. This condition can be bypassed in the cable
spreading room. The fourth set involves a twelve conductcr
cable n its own conduit for a HPCI valve. A short between
the correct two conductors could cause the valve to move from
its normally open correct position. This is a low
probability event, however, its remedying would involve
entering this fire area rather expeditiously. These last two
sets are the only significant concerns in this area and the

following section proposes seve: 1 modifications addressing
this condition.

Manual operations could be performed to the relief valve
cables to permit depressurization to cold shutdown.

With some local manual operations outside this area both flow
paths of cold shutdown can be made available.

Modifications (Unit 2):

1. Smoke detectors will be provided along the western
sector of this area. This is the area that contains
three load centers, ane motor control center, cables for
both methods of hot and cold shutdowns and the control
cable for the HPCI inboard isolation valve. These

(W
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detectors will provide an early warning of a fire in the
area.

2. Detailed instructions of the indicated manual operations
that might be required following a fire in this area
will be provided on the prefire plans. These will
include operations on the inboard isolation HPCI inboard
isolation valve, the reactor high water level trip and
valve stroking instructions.

3. The RER/HPSW heat exchange valves' controls will be
modified to ensure sufficient cable separation.

4. The relief valve method cables tha* ire in proximity to
the reactor high water level trip conduits or the HPCI
isolation valve conduit will be modified so that both
will not become involved in the same fire. The
modification may involve isolation barriers, relocating,
flame retardant coatings or a combinstion of these.

Response - Unit 3 Reactor Building - 165 ft.

Hot shutdown capability (Unit 3) - Cables for both methods of
hot shutdown are run through this area. The ma jority of the
cables in the zrea are associated with the HPCI method.

There are five power cables run into this area that are
associated with the valves for the relief valve method
support equipment. Two of the power cables are the 4 Kv
feeds to two load centers located within this area. The
other three power cables are the 480 V feeds from the load
centers (two from one, cne from the other) that feed the
motor control centers for the various valves. The motor
control centers are not located within this area. The oae
motor control center supplies an instrument panel that feeds
the position mcdulator for the RHR/EPSW heat exchanger valve.
As discussed in the Unit 2 analysis and modif icaticns, this
mode of controlling the valve is going to be replaced with a
conventional node that will not require auxiliary power to
the valve control circuit. Therefore, following the
modification there will no longer be a need for this power
feed for valve operation.

The second motor control center feeds three valves, one of
the valves is normally in its correct position; and the loss
of power to this valve will not cause it to reposition
itself. The other two valves on this motor control center
are used for torus cooling; and they can be manually stroked
within the allowable time frame if required.

The third motor contrcl center feeds five valves associated
with the relief valve method. Four of these valves are
normally in their correct position. The other va.ve is
required for water makeup to the reactor for inventory lost

311 528
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via the relief valves. This valve can be manually opened at
the valve on elevation 135' in the reactor building if the
feed hecomes unavailable. Detailed instructions on operating
these valves will be provided in the prefire plans.

The two load centers mentioned above are on opposite sides of
the reactor building approximately 160 feet apart. There is
no direct line of sight between them. While both load
centers would not become immediately involved in the same
fire; there is a disjointed tray system that does travel near
both load centers that could serve as a path of combustibles,
although this is very unlikely. Therciore, for a fire in cne
area of this building either one valve would have to be
opened for water makeup or two valves would have to be openad
for torus cooling. It would be unlikely that all three
valves weuld have to be operated manually, however, all three
valves could be opened if required within the time frame.

With these three operat.cn* the relief valve method could be
made available. Nore of wie cables for the relief valves are

run through this area so the reactor can be depressurized to
permit shutdown cooling.

vold shutdown capability JUnit 3) - There are several power
-nd control cables for the ciie flow p. h of cold shutdown
located throughout the arei. The other flow path receives
the power for its valves from the load centers in this area.
None of the pumps that are required for -~'stem operation are
located within the area nor do they rece. ¢ their power from
this area. Both flow paths could he made operable following
a fire in this area by opening the valves manually. The

valves associated with cold shutdown are not located within
this area.

The power for the inboard isolation valve for the shutdown
cooling suction line is routed through this area. If this
power feed was involved in & fire, the valve cables would

have to be repaired or the ‘“lve would have to be manually
stroked at the valve.

summary - (Unit 3) - Several power and control cables for the
HPCI method are located within this area. Two load centers
feeding eight relief valve method motor operated valves are
located within this area. Five of thes2 valves are normally
in their correct position. The other three valves can be
manually operated at the valves within the allowable time
frame to establish the relief valve method. None of the
relief valves have cables in this area; and they can be uased
for hot shutdown and tu depressurize to cold shutdown.

With some manual valve operations outside this area both flow
paths of cold shutdown can be made available.
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Modifications (Unit 3)

1. Some detectors will be provided along the eastern and
western sectors of this area. These are the areas that
house the load centers associated with the two methods
of hot and cold shutdown and several of the control
cables for the HPCI method. These detectors will
provide an early warning of a fire in the area.

2. Detailed instructions of any manual operations that
might be required following a fire in this area will be
provided in the prefire plans. This will include

operations on the three valves needed for the relief
valve method.

3. The control of the RHR/HPSW heat exchanger valve will be

changed to delete the auxiliary power requirement fox
the position modulator.

Staff Position PF-46d

The licensee should verify that the presently installed detection
system in room 381 (Remote Shutdown Panel area - fan room 165

Loot elevation) provides effective early warning indication of a
fire.

Response - Unit 2 Remote Shutdown Panel Area

Hot shucidown capability - The fire zone involves several
areas oun elevations 116*, 135', 150' and 165'. With the
exception of elevation 165', and specifically in the area of
the remote shutdown panel, the area is extremely lightly
loaded with comiustibles. The large combustible loading
proximate to the remote shutdown panel is due to the
concentration of cables. A fire originating on elevations

116, 135', or 150*' would not be of sufficient intensity to
spread to elevation 165'.

On elevation 135' there is one conduit that contains a power
feed for several HPCI method valves (RHR/HPSW torus cooling
valves). This conduit runs for 35' within the zone. ThLis
area is the solid radwaste drum capping control station. The
loss of this power feed would not affect the relief valve
method of safe shutdown. The valves powered from this feed
could also be nanually stroked within “he require time frame.
There are no cables required for either method of hot

shutdown routed through this fire zone on elevations 116¢ or
150°.

Both methods of hot shutdown have cables routed on elevation
165'. The power cables to all the relief valves are run
through this area along with several control and rower cables

L
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for motor operated valves that support this method of hot
shutdown.

There are [ive sets of cables associated with the HPCI method
of hot shutdown that are routed through this area. One set
of cables is for power feeds to three valves that are
required for RHR/HPSW torus cooling. Another set is a power
feed for a position modulator on the RHR/HPSW heat exchanger
valve. Torus cooling is not needed immediately; the: three
valves without feeds can be manually stroked and the position
modulator can be bypassed with a jumper in the cable
spreading within the allotted time frame. Cne set of cables
is involved in the HPCI isolation system; thesc cables can be
bypassed by removing a set of fuses in the cable spreading
room. One cable is associated with the reactor hich water
level trip to the HPCI turbine. This cable supplies only
one-half of a two-out-of-two trip so its failure has no

effect on the method. The other half signal is not run
through this area.

The last cable involved with HPCI is the control cable tor
the HPCI inboard isolacion valve. The correct two conductors
of this twelve conductor cable shorting together would cause
this valve to close from its normally open co.‘rect position.
Once this occurs, the valve may be opened at *. e motor
control center located on elevation 165 of the reactor
building.

All of the cables for the HPCI method routed tnrough this
area are in conduit. All operations are perf. med from the
Control Room, or locally at the equipment as in. icated in

each response so access to the remote shutdown panel is not
required.

The control cables for the relief valves are routed through
this area. Manual operations could be performed to the
relief valve controls within the proper frame to permit their

use to depressurize to the level required for shutdown
cooling.

Cold shutdown capability (Unit 2) - There is a cable used for
cold shutdown located on elevation 135% in the solid radwaste
drum capping control station and several cables located on
elevation 165' in the area of the remote shutcawn panel.
These are all power and contrcl cables for t.e various motor
operoced valves used in the two flow paths of cold shutdown;
none of the cables feed or control the two pumps required for
shutdown cooling in either flow path. Repairs can be made to
the cables or the valves can be manvally stroked within the

proper time frame for system operation. MNone of the valves
are located within +his area.

Summary: (Unit 2)

3

551



Page 17

There are cables for beth methods of hot shutdown located
within this zone; most of them associated with the relief
valve method. There are three concerns with HPCI method
cables in this area. One of the concerns has minimal impact;
a loss of power cables to three valves would require manually
stroking to correctly position these valves. The valves are
needed for torus cooling and the positioning can be done in
the proper time frame. The other two concerns involve cables
whose failure could cause HPCI system misoperation. The
failures could be remedied in the caple spreading room and on
elevation 1653' in the reactor building. Both sets of these
cables are in conduits.

Manual operations would have to be made to some relief valve
cables in order cto depressurize to permit shutdown cooling.
Some valve power and cont:rol cables are run through this area
for both cold shutdown flow paths however the valves could be
manually positioned in the proper time frame. The pow=r and
control cables for the pumps required for both methods of
cold shutdown are not located in this area.

Modifications (Unit 2)

[ Smoke detectors will be added to the area on elevation

165'. They will be adeguate to provide early dete~tion

of any fires in the area before there is significant
damage.

2. The manual ope-ations required for HPCI method operation
will be included in the pre-fire plans.

. The control of the RHR/HPSW heat excharqer valves will

be modified to ensure sufficient cable siparation in the
event of a fire.

4. The relief valve method cables will be coated with a
suitable flame retardant material and any cables in
trays that are in proximity to the HPCI method conduits
coated with a suitable flame retardant material.

Response - Unit 3 Remote Shutdown Panel Area

Hot shutdown capability Unit 3 - The fire zone involves
several areas on elevations 116', 135', 150, and 165'. With
the exception of elevation 165' and specifically in the area
of the remote shutdown panel, the area is extremely lightly
loaded with combustibles. The large combustible loading
proximate to the remote shutdown sanel isdue to the
concentration of cables. A fire Jriginating oa eleva“ions
116*, 135', or 150' would not be »f sufficient intensity to
spread to elevation 165" (the com wustible loading on
elevation 150*' is 3160 BT w/ft2).

(L~
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On elevation 135' there is one room that contains three
conduits. 1Two of these conduits carry the 4 KV power feeds
to the load centers that feed several valves « .sociated with
the HPCI method. The other conduit contains a HPCI signal
cable whose shorting could trip the HPCI system. The relief
valve method does not have any caktles in this room. There
are no cables for either method of hot shutdown located
within this fire zone on elevations 116" aor 150°.

Both methods of hot shutdown have cabk’.es run on elevation
165' in the vicinity of the remute shutdown panel. The
cables in this area are predominantly associated with the
HPCI method, however, chere are four condui:s run through
this area contrining reiief valve method cables. oOne conduit
contains the cibles for the three relief va.ves that are
controlled from the remote shutdown panel. The remairing
eight relief valves do not have their cables run chrough this
zone. One conduit contains the power feed to the position
modulatcr for the RHR/HPSW heat excharger valve. This moA-
of control will be modified to delete the need for this
cable. The other two conduits contain the power feed to the
load center and from the load center to the motor control
center for three motor operated valves associated with the
relief valve method. nne of the valves is associated with
water makeup to the reactor and is normally in the correct
position. The loss of power to this valve would nor cause it
to move from its correct position. The other two valves are
associated with torus cooling. These two valves can be
manually operated within the allowable time frame Lf their
power supply becomes unavailable. Following the manual
operation of these two values the relief valve method would
be available assuming a fire in this zone.

Since the relief valve cables, at least eight of them, are
not located within this zone, the relief valves can be used
to depressurize to get into shutdown cool ing.

Cold shutdown capability (Unit 3) - There are two power
cables associated with one flow path located ca elevation
135" in the filter aid tank & pump room and several cables
located on elevation 165' in the vicinity of the remote
shutdown panel. These are all pover and control sables for
the various motor operated valves used in the two paths; none
of the cables feed or control the two pumps required for
shutdown cooling in either flow path. Repairs can be made to
the cables or the valves can be manually stroked within the
proper time frame for svstem operat.on. None of the valves
are located within this area.

Summary (Unit 3): There are cables for both methods of he -
shutdowa located within this zone; most of them associated
with the HPCI method. There is a power feed to a motor
control center in this area that supplies power to three

EAR I
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valves associated with the relief valve method. One valve is
in the correct position; the other valves are used for torus
cocling and cculd be manually operated if required during the
required time frame to establish the relief valve method of
hot shutdown. The relief valves would also be available to
depressurize for shutdown cooling.

The power and controls for motor operated valves for both
flow paths are run through this area. These valves would
have to be manually operated if their cables were damaged By
a fire to establish a path of cold shutdown.

Modifications (Unit 3)

| Smoke detectors will be added to the area on elevation
165'. They will be adequate to provide early detection

of any fire in this area before there is significant
damage.

2. The manual operations required to establish torus
cooling for the relief valve methrusd will be included in
the pre-fire plan for this area.

3s The position modulatcr control of theRHR/HPSW heart
exchanger valves will be replaced with conventional
controls, to ensure adequate separation.

Staff Position PF-z1d - cCable Spreading Room

Provide modifications as necessary to assure that botu plants ~an

be safely shutdown regardless of damage to any equipment located
in the cable spreading room.

gesponse - Unit 2 - Cable Spreading Room

Hot shutcown capability - Both methods of hot shutdown have
control cables in this area routed in trays and conduits.

The physical separation between the trays will be identifiecd
and possible improvements will be discussed in this response.
ihe analysis was performed only on the trays. The conduits
were not analyzed since the information regarding their
physical separation is not complete at this time. A future
analysis will consider the cables in conduits; huwev~r most
standards recognize the use of conduit as an acceptable

separation barrier whe.. ' +he only source of fire is of an
electrical nature.

The HPSW discharge to river valve has its control caple in
the cable spreading room. A short on this cable could cause
the valve to close from its normally open position. If this
were to happen, the valve would have to be onened either at
the motor control center of « the valve. The valve is

711 334
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required “or torus couling so there would be scme time
available to permit this remote operation.

The power feeds to the positinn modulators for the RHR/HPSW
heat excnanger valves c.'e located in this area. As aiscussed
in responses to other positions we are going to modify the
control to these valves so that the position modulator is no
longer used. Following this modification the valves will be
provided with physically separate independent controls.

The remainder of the cables required for operation of both
methods are physically separate from each other. With three
exceptions, all the trays required for HPCI method operation
are at least five feet horizontally separated from trays
containing relef valve method cables. There is one tray thas
contains many HPCI control cables that crosses two feet over
a tray containing some relief valve method cables. This same
HPCI trays runs two feet vertically over another tray
containing some relief valve method control cables and it
also runs two feet vertically and three feet horizontally

from another tray containing relief valve cables. (refer to
Modifications).

The control cables for the off-site power supplies to the
emergency buses are located within this area and are run in
non-safequard designated trays. A spurious trip signal on
these cables could cause the loss of offsite power to the
emergency buses. If this occurred, the emergency diesels
could be started to power the emergency buses. Each of the
four diesels' power and control cables are physically
separated from each other and from the offsite source control
cables both in the cable sprcading room and in the plant.
(refer to Modifications).

Cold shutdown capability (Unit 2): Both flow paths of cold
shutdown have control cables in this area in tray and
conduit. The HPSW discharge to river valve and the RHR/HPEW
neat exchanger valve position modulators are also required
for cold shutdown. The discharge valve can be manually
op2ned, if required, for hot shutdown and the position
modulators are going to be changed out. Additionally, the
controls for the inboard and outboard suction line isolation
valves and the controls for the power supplies to these
valves are located within this area. These valves can be
opened at the motor control centers, if power is availabhle,
or at the valves, if power is n availalble.

The remainder of the cables required for operation of both
flow paths are physically separated from each other. With
three excepti-ns, all the trays associated with cne flow are
at least five reet horizontally separated from the trays
containing cables for the other flow path. These three
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exceptions are the same ones discussed in the section on hc :
shutdown.

Summary (Unit 2): Both methods of hot shutdown and cold
shutdown have control cables in this area. With the
exception of the HPSW discharge to river valve, which is
common to both methods and following a modification to the
RHR/7HPSW heat exchanger position modulators the two methods
of hot shr:down will be provided with physical separation at
least in accordance witn the separation criteria. The
similar situation also exin.s for cold shutdown with the
exception of the shutdown cooling suction line valves.

Following receipt of the Sandia test results, we will provide
an analysis on the tray arrangement within the cable
spreading room to determine what additinnal protection is
reculred for the installation. The analysis will be based on
the results of the Ssandia tests for an established electrical
fire and will address the use of conduit as a separation
barrier. Following the analysis, modifications will be made
to the trays and conduits to assure that both methods of hot
shutdown and both flow paths of cold shutdown will not be
damaged by a single fire. We will consider the use of flame

retardant coatings, fire-proof isolation barriers and cable
relocations.

We will also address an idditional 1-vel of fire protection

for the control cables common to both methods of hot or cold
shutdown. .

Some of the logic and relay panels have contrcls that could
affect operation of both methods of hot shutdown. Phvsical
separation and isolation barriers are provided within these
panels to prevent damage to redundant equipment from a single
occurrence inside the panel.

Proposed Modifications (Unix: 2):

1. The detection system in the cable spreading room will ke
upgraded. The new detectors will be designed so as to
be effective for the type of combustibles in the area,
including the ECCS logic panels (C32,C33).

2+ The carhbon dioxide suppression system will be converted
to automa*tic initiation.

k The cuntrols for the RHR/HPSW valves wil' ‘e changed so
that they will be physically separated.

4. Following further analysis of tray and conduit

separation there may be proposed additional fire
protection features in this area.
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response - Unit 3 Cable Spreading Room

Hot shutdown capability (Unit 3) - The contents of the first,
second, third, and fifth paragraphs of the hot shutdown
capability discussion above for the Unit 2 analysis of the
Cable Spreading Room, also applies to Unit 3. The following
paragraph addresses to the design aspects that are unigue to
the Unit 3 Cable Spreading Room.

The remainder of tne cables required for operation of both
methods are physically separated from each other. Wwith five
exceptions, all the trays required for HPCI method cperation
are separated at least five feet horizontally from the trays
containing relief valve method cables. In these five cases
the trays involved are separated at leas: three feet

. horizontally, five feet vertically or 18 inche. on
crossovers, or are provided with fire resistant isolation
barriers.

Cold shutdown capability (Unit 3 - Both flow paths of cold
shutdown have control cables in this area in tray and

conduit. The HPSW discharge ‘.0 river valve and the RHR/HPSW
heat exchanger valve positic modulators are also required
for cold shutdown. The discnarge valve can be manually
opened, if required, for Lot shutdown and the position
modulacors are going to be cnanged out. Additionally, the
controls for the inboard and outboard suction line isolation
valves and the controls for the power suppli.s to the-e
valves are located within this area. These valves can be

opened at the me“or control centers, if power is available,
or at the valves.

The remainder of the cables required for operation of both
flow paths are physically sepa. om each other in
accordance with the Peach Bottom ._paration criteria.

summary (Unit 3
Refer to the summary for Unit 2
Modifications (Unit 3)

The same modifications are proposed for Unit 3 as proposed
for Unit 2.

Cold Shutdown Analysis for Remainder of the Plant

The following discussion will address the capability to get
to cold shutdown for Unit 2 and 3. The only significant issue
concerning cnld shutdown is the availability of the RHR and HPSW
pumps and their power supplies. All the valves that are required
for either of the two flow paths can te operated by their
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conventional controls in the control room if they are not
involved in a fire, can be operated at the motor control centers
if their control cables are involved in a fire, or can be
manually opened at the valves if the power to the valves are
involved in a fire. The analysis will address each area
individually along with the capability for achieving cold
shutdown following a fire in that aiea.

rReference: Fire zones are identified in the "Iire Protection
Program Report", Philadelphia Electric Company,
March, 1i1S77

Fire Zone - Unit 2

= The area contains one RHR pump and heat exchanger. The
other flow path would be available.

b The controls for one RHR/HPSW heat exchange valve run
through this area in conduit. This alve could be
opened from the motor controul cente. to make this flow
path available. The other flow path does not have
equipment or cables in this zone.

k Neither flow path has equipmcnt or cables in this zone.

4A. This area contains one RHR pump and heat exchanger. The
other flow path would be available.

4B. GSeveral power and control cables for one flow path are

rmn through this area. The other flow path would be
~available.

4C. Reactor Recirculation rump MG Set Area. The suction
line valves have power and control cables in this area.
These valves would have to be opened to permit either
method of cold shutdown. Botr flow paths have power and
control cables for several valves run through this area.
None of the power or control cables for the RHR or HPSW
pumps for either fluw path are run through this area.
With manual opevation of the valves either flow path
could be made operable following a fire in thig area.

5A. One flow path has power and control cables for two
valves run through this area. These two valves can be
manually operated in order to establish this flow path.

sB. One flow path has a control cable for one valve run
through this area. This valve can be operated from the
motor control center outside this area to es+tablish this

flow path. The other flow path does not have equipment
or cables in this zone.

4
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5C. Both methods have power and control cables for a few
valves, in addition to *“e valves, located within this
zore. The cables and valves are on opposite sides of
the torus and there is no cumbustible path betweer the
redundant equipment. A fire would not involve both sets
of vaives aund cables. The power and control cables for
the pumps are not run through this zone.

5D. Neither flow path has cables or equipment in this zone.

SE. One flow path has a control and power cable for one
valve run through this area. This valve can be operated
at the valve . The other flow path does not have
equipment or cables in this zone.

SF. Same response as for zone S5SA.
5G. Same response as for zcae SA.
5H. See response to PF-43-1
5J. See response to PF-43-2

5K,L.Neither flow path has cables or equipment in these
zones.

5M. The power supply for the inboard isolation valve on the
shutdown cooling suction line is routed through this
rcam. The power supply to several valves for one flow
path is run through this room. "he other flow path doec
not have cable or equipment in tiis r om.

6.7,

&8 Neither flow path has cables or equipment in these
zones.

18. Neither flow path has cables or eguipment in this zone.

15. One flow path has power and control cables for twe
valves, in addition to the two valves located within
this zone. The other flow path does not have cables or
equipment in this zone.

20. The power and control for the shu+-down cooling suction
line inboard isolation valve is run through this zone.
The control cable for a valve for one flow path is run
through this zone. This valve can be operated from the
motor control center. The other flow path does not have
equipment or cables in this zone.

21 &

22 Neither flow path has cables or equipment in these
zones.
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23. The outboard isolation valve for the shutdown cooling

suction lines is located within this zone.

One flow

path has power and cantrol cables for two valves, in
addition to the two valves, located within this zone.
The other flow path does not have cables or egquipment in

this zone.

24. See response to PF-34.

25. Neither flow path has cables or cquipment in this zone.

26. Neither flow path has cables or egquipment in this zone.

41 &
42. Same response as for zone SM.

43,44,45

&4v Neither ({low path as cables or eguipment in these zones.

47a,

47B. Neither rlow path has cables or
Zones.

5"52.57‘
58 Neither flow path ias cables or
zones.

65A,65B,65C,66A,66B,67,68,69A,698,70
& 71 N~ither flow path has cables or
zones.

72A. See< Response to PF=-46
72B,72C,72D,72E,72F,72G,728,723,73,

& 74 Neither flow path has cables or
zones.

equipment

equipment

equipment

equipment

in

in

in

in

75. The power feeds to motor control centers for

paths are run through this zone.

through this area.

these

these

these

these

both flow

The valves could ke
operated at the valves to establish either flow path.
The power and control cables for the pumps do not run

76. DNeither flow path has cab.os or equipment in these

zones.

77. One flow path has a power feed to a motor control cer._.:
run throught this zone. Some valves would have to be
operated at the value to establish this flow path. The
other flow path does not have cables or equipment in the

Z0:e.
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Turbine Building. This area encompasses several rooms

. several elevations. There are only two roome ..+
contain any cold shutdown cables; none of the rooms
contain any cold shutdown equipment. OCne r.om, the
condensate demineralized piping tunnel, contains the
power feeds to the RHR pumps for both flow paths. These
cables are in rigid steel corduit, are 186 feet apart
and one rws directly through the area (it is only in
the tunnel for 24 feet). The combustible loading in
this tunnel is iow (4200 BUT/ft2?), predominantly cable,
and there is no combustible path between the two
conduits. This tunnel also contains the control cable
for the HPSW discharge to river valve that ‘s requ .red
for both flow paths and must also be open .. hot
shutdown. Since this valve must be kept open for hot
shutdown, it is already available for cold shutdown.

The other room is the corridor behind & 2> Emergency
switchgear rooms on the 135' elevation. This corridor
contains control and power cables for bo:h flow paths
but it does not contain any power or control cables for
the pumps for either flow path. The valves would have
to be operated at the valves to establish either one of
the flow paths. Smoke detectors will be installed in
this corridor (refer to our response to staff position
PF-37(a) in correspondence dated December 20, 19/8).

Turbine Building, 116'-0" elevation. The power and
control cable for th2 HPSW discharge to river valve is
cun through this area, however, the valve is available
for hot shutdown. One flow path has :the power cable for
its HPSW pump run through this area. The power cables
for the RHR pumps for both flow paths are run through
this area in rigid steel conduits. They run 35" apart
along a wall from the switchgear room above to the floor
below. There are two tray systems 2 ft. off the wall
that pass by both these conduits. These trays contain
some power and control cables. There are no other
combustibles in the area of these conduits and this area
will be provided with smoke detectors. The two trays
system beiween the conduits will be provided with a fire
stop to prevent a " re from propagating along the ‘ength
of the tray. There are no other power or coantrol cables
that are required for either flow path in this area.

78C,D,E,G

T€H

Neither flow path has cables or egquipment in tais zone.

Refer to response to PF-21d.

78J,P,R,S,U,W, XmAA, BB, CC

Neither flow path has cakles or egquipment in these
zones.
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79 The power feed for one RHR pump runc through this zone.
The other flow path does not have equipment or cables in
this zone.

80,81

Neither flow path has equipment or cables in these
zZones.

82. The power feed for one HPSW pump runs through this zone.

The other flow path does not have equipment or cables in
this zone.

83,84,85,86,87,88,90,91,92,99,100,101,102,103,104
Neither flow path has cable ¢ - equipment located within
these zones.

108. Control Room. Both flow paths have cortrols in this
area. The controls for the pumps required for each flow
path are located in separate control panels or
compartments. Controls for both flow paths would not be
damaged by a fire in this area. Some valves may have to
be operated from outside this area in order to establish
one flow path for cold shutdown.

110,111,112, 193,114,115,116

Neither flow path has cahles or equirment in these
zones.

117 The DC control power to one of the buses feeding an RHR
and HPSW pump originates in this room. The other flow
path does not have equipment or cables in this zone.

118. The DC control power to one of the buses feeding several
valves for one fiow path originates within this room.
The loss of this control power would have no effect on
the power required for system operation. The other flow
pith does not have equipment or cable in this zone.

120 An interlock for one RHR pump originates in this zone.
This interlock can be bypassed wich a jumper in the
control room or in the switchgear room to establish tliis
flow path. The other flow path does not have equipment
or cables in this zone.

123. The rower for one RHR pump and one HPSW pump comes from
swicchgear within this room. The other flow path does
~ot have equipment or cables in this room.

1<4. The power to several valves for one flow path comes from
this zone. These val.es would have to be manually
operated to establish this flow path. The RHR pum> for
the other flow path has one interlock run through this
area in conduit. If this control c*ble were to become
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open circuited, the pump could be stacted by juaping out
this interlock in the control roam or at the swit:hgear.

The power to several valves for one flow path comes from
this zone. These valves would have to be manually
operated to establish this flow path. The otlier flow
path does not have cables or equipment in this area.

The power for the RHR and HPSW pumps for one flow path
comes from this zone. The power for the shutdown
cooling suction lire inboard is. ation valves come from
this zone plus the power for the HPSW discharge to river:
valve . The loss of power to the discharge valve would
not cause it to go closed from its normally open
position. The suction valve would have to be locally
operated to establish the suction line. The other fl..w
path does not have equipment or cables in this zone.

Tarbine Building, 135 ft elevation. The DC control
power to one of the buses feeding several valves for one
flow path originates within this zone. The loss of this
Do would not effect the power supply to these valves.
The shutdown cooling line outboard isolation valve gets
its power from this area. It would have to be manually
operated at the valve. The power feed for the shutdown
cooling line inboard isolatior valve, the normally open
HPSW discharge to river valve and several valves for one
flow path is run through this zone in conduit. The
inkoard valve must ke operated for both metaiods and the
loss of power to the HPSW valve will not cause it to
move from its normally -~ crect positisn. The flow path
valves would have to be operated loca.ly to establish
that flow patk. The other flow path does not have any
cables or equipment that would be effected by a fire.

In summary, the suction line valves may require manual
operation following a fire in this area. Some valves
for one flow path may require manual operation; the
other flow path valves would remain operable from the
control room. None of the pumps for both flow paths
have power or control cables in this area.

The DC control power for the RHR and HPSw pumps for one
£low path originates in this zone. The power feeds for
the shutdown cocling suction line valves are run through
this area; these valves would have to be manually
operated. The other flow path does not have any pow 'r
or control cables within this zone.

Neither flow puath has equipment or cables in this zone.

311 345
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131 The pcower cable to one RHR pump is run through these
Zen2s in rigid steel conduit. The other flow ith does
not have cables or equipment in these zones.

132,133,134
Neither flow path has equipment or cables in this zone.

135. The power and control cable for the HPSW discharge to
river valve are run through this zone. The valve may
have to be manually opened at the valve if it receives a
spurious signal to close. The valve has to be made
available for purposes of hot shutdown. No other

equipemt or cables for either flow path are in this
zZone.

136,137,138,139,140,141,142
“either flow path has equipment or cakles in this zone.

144. The 7DSW pumps for both flow paths are located within
this zone. They are 27 feet apart and there is no path
of ccmbustibles between them. In the extremely unlikely
event that both pumps were involved in a fire, HPSW can
be supplied to a Unit 2 RHR/HPSW heat exchanger by one
of the Unit 3 HPSW pumps not located within this zone.
Two manually operated valves, one within this fire zone,
would have to be opened to permit this cross-connection.
No other equipment or cables requived for either flow
path is located within this zone. There is a smoke
detector in this area.

145. Neither flow path has equipment or cables in this zone.

1t6. The HPSW discharge to river valve is located within this
zone. The v.ulve is normally in its correct operating
position. A spurious signal on the control cable to
this valve could cause it to go closed. The valve would
have to be manually opened at the valve in order to
establich torus cooling for hot shutdown or for cold
shutdown if it should go closed as the result of a fire.
There are oil lines in this room for filling the diesel
storage tanks and for the auxiliary boiler day tank
transfer pump. The oil lines will be analyzed and
provided with appropriace fire barrier, detection, and

suppression to prevent an oil fire from spreading to the
valve area.

Fire Zones ~ Unit 3

9. This area contains one RHR pump and heat exchanger. T1he
other flow path would be available.

10,11 Neither flow path has ejuipment or cables in this zone. L3
- i ':'[El.}
500 20
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This acea contains one RHR pump and heat exchanger. The
other flow path wu.'d be available.

The motor control center feeding the shutdown cooling
suction line inboard isolation valve is located within
this area. This valva has to be opened to establish
either flow path of cold shutdown. One flow path has
several power and control cakles for valves run through
this zone. These valves could be manually operated to
establish this flow path. The other path does not have
equipment or cables in this zone.

Reactor Recirculation Pui'p MG Set Area. The suction
line inboard valve has power and control cabl:z in this
area. This valve wovld have to be opened to parmit
either method of cold shutdown. Both flow paths have
power and control cables for several valves run throuch
this area. None of the powver or control cables for
theRHR orHPSW pumps for either flow path are run through
this area. With manual operation of the valves either

flow path could be made operable following a fire in
this area.

~either flow path hus equipment or cables in this zone.

Cne flow path has power and ~ontrol cables for two
valves run through this area. These two valves can be
manually operated to establist!. this flow path. The
other flow path does not have equipmeat or cables in
this zone.

Both methods have power and control cables for a few
valves, in addition to the valves, located within this
zone. The cables and valves are on opposite sides of
the torus and there is no combustible path between the
redundant equipment. A fire would not involve both sets
of valves and cables. The power and control cahles for
the RHR and HPSW pumps are not run through this zone.

Cne flow path has a control and power cable for one
valve run through this area. This valve can be operated

at the valve to establish this flow Path. The other

flow patin does not have any cables or equipment in this
zZc je.

Neither flow path has cables or equipment in this zone.
Seme re<ponse as for zone 11iB.
See vesponse to PF-43-1 for Unit 3

See response to PF-4 -1 for Uni- 3
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L, M
Neither flow path has cables or equipment in this zone.

One flow path has a control cable run through this zone.
The valve could be operated from the motor control
center to establish this flow path. The other flow path
does not have cables or equipment in this zone.

16, 17

Neither flow path has cables or equipment in these
Zones.

The outboard isolation valve for the shutdown cooling
succion line ls located within this zone. One flow path
has power and control cables, in addition to the two
valves. located within this zone. The other flow path
does not have cables or equipment in this zone.

29, 30

The power and control cable for the shutdown cooling
suction line inboard valve is run through this zone.

The control cakle for one flow path is run through this
zone. This valve can be operated from the motor control
center. The other flow path does not have equipment or
cables in tuis zone.

One flow path has power and coatrol cables for twe
valves, in addition to the two valves located within
this zone. The other flow path does not have cables or
equipment in this zo. .

See r~sponse to PF-34, Unit 3
34, 35, 36, 37, 33, 39, 4o

Neither flow path has cables or equipment within this
zZone.

48A, 48B,49,50,55,56

Neither flow path has cakles or eguiprment in these
zones.

62,63,64,65A,658,65C,66A, 66B,67,68,69A,698,70,71

Neither flow path has cakles or equipment in these
zones.

72A. See response to PF-46 for Unit 3

7128,

15,

72C,72D,72E,72F,72G,728,723,73,74
Neither flcw path has cables or equipment in these
zones.

The power tfezed co a motor control center for some valves
for one flow path runs through this zone. These  1lves

24

.

o/

54,6
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could be operated at the valves to establish this flow
path. The other flow path does not have cables or
equipment within this zone.

The power feeds to the motor control centers for some
valves for both flow paths run through this zone. The
valves could be operated at the valves to establisn
either flow pati. The power and control cables for the
pumps do not run through this area.

Neither flow path has cables or equipment within thi.
zone.

Turbine building - This area encompasses several rooms
on several locations. These are only three rooms that
contain cold shutdown cables. None of the rooms contain
any cold shutdown equipment. One room, the cundensate
deminexalizer piping tunnel, contains the power feeds to
the RFR pumps for both flow paths. At their closest
point, these two rigid steel conduits are twenty feet
apart. There are other [HR pumps that can accomplish
the same shutdown cooling function. These conduits are
also in this area but are 110' apart at their closest
point. The combustible loading in this tunnel is low,
predominately cable, and there is no combustible paths
between the twoRHP pumps associated with the flow paths,
or the other two RHR pump cables that are 110' apart.

Another room contains the control cable for the HPSW
discharye to river valve that i required for both flow
paths. This valve is also requ:red for hot shutdown so

its positioning has already been established prior to
cold shutdown.

The third room is the corridor behind the Emergency
Switchgear Rooms on the 135' elevation. This corridor
contains power and control cables for the common HPSW
discharge to river valve that has already been correctly
positioned for hot shutdown. This corridor contains the
power cables for valves for both flow paths and the
controls for the pumps for one flow pa*h. Shutdown
cooling can be established following a fire by manually
positioning three valves and using the flow path whose
pump cables are not run through this area. Smoke
detectors will be installed in this corridor frefer to
our response to staff position PF-37(a) in
correspondence dated December 20, 1978).

Turbine Building, 116'-0" elevation. The power and
control cable for the HPSW discharge to river valve is
run through this area, however, the valve is available
for hot shutdown. One flow pa.h has the power cable for
its HPSW pump run through this area. The power cables



Page 33

for theRHR pumps for both flow paths are run through
this area in ~'.qid steel conduits. They run 35' apart
along a wall ‘:om the switchgear room above to the floor
below. There are two tray systems 2 ft. off the wall
that pass by both these conduits. These trays contain
some power and control cables. There are no other
combustibles in the area of these conduits and this area
system between the conduits will be provided with a fire
stop tu prevent a fire from propagating along the length
of the tray. There are no other power or control cables
that are requirvd for either flow path in this area.

78C'D'E'P'

Neither flow path has cable or equipment in these zones.

78H. Refer to response to PF-212 for Unit 3

78K,L,M,N,T,V,Y,DD,EE,FF

78.

Neither flow path has cables or equipment in these
zones.

The power cables for the RAR pumps for both flow paths
are run through this area in rigid stezl conduit. There
is another "HR pump that is redundant to these two that
does not have its power cakle run thvough this zone.
There is no other safe shutdown equipment or cables
"2catec within this zone.

81,82, 5,87,:4,93,94,95,96,97,98,105, 106,127

108.

Neither flow path has cables or equipment located within
these zonea.

Contiol Roam. Both flow paths have controls in this
area. The controls for the pumps roquired €or each flow
path are located in separate control nanels or
compartments. Contro. ’)r be.ch flow paths would not be
damaged by a fire in t . arFra. Some valves may have to
be operated from outside this area in order to establish
a flow path for cold shutdown.

109,111,113

114.

115,

Neither flow path has cables or equipment ir _hese
Z0IY .8«

The power feed for one HPSW pump runs through this zone.
The other flow path does not have cables or equipment
located within this zone.

116

Neither flow path has cables or equipment in these
zones.

i

)
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The power for the shutdown cooling suction line outboard
valve originates within this zone and the power for the
inboard valve runs throuch this zone. Both valves may
have to be manually opended to establish shutdown
cooling. The DC control power for one of the buses
feeding on RHR and HPSW pump for one flow path
originates within this zone. The power supply to a
motnr control center for the other flow path runs
through this room; and tre valves may have to be
manually operated to e..cablish tr:c flow path.

The DC control to one of the buses feeding several
valves for one flow path originatec within this room.
The loss of this control power would have no effect on
the power required for system ofe< 2*ion. The power to
the shutdown cooling outkcard isolaticn is run through
this zone. It may have t» be manually operated to
establish shutdown cooling.

The power feed to a motor control center supplying
several valves for one flow path is run through this
oven. These valves may have to be manually operated to
establish this flow path. The other flow path does not
have cables or equipment in this zone.

The power feed <o the position modulator for the
RHR/HPSW heat exchanger valve runs through this area.
This mode of valve control is going to be modified to
delete the need for this power cable. The power to
several valves for one flow path comes from this zone.
These valves would have to be manually operated to
establish this flow path. The otler flow path does not
have cables or equipment in this area.

The power for the shutdown cooling suction line inboar-
isolation valve comes from this zone. This valve may
have to be manually operated to establish cold shutdown.
The power for the RHR and HPSW pump for one flow path
comes frcm switchgear within this room. The other flow
path has a power feed to a motor control center run
through this zone. A few valves connected to this
motor control center might have to be¢ manaully operated
in order to establish this flow path.

The power for one RHR pump and one HPSW pump comzs from
switchgear within this roon. The other flow path does
not have equipment or cables in this room.

The DC power supply for t.e switchgear supplying power
for an RHR and HPSW pump for one flow path runs through
this zore. Without this control power the circuit
breakers cannot be automatically operated. The other
flow path has a power feed to a motor control center for
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a few valves originating from the switchgear in this
zone. These valves could be manually operated to
establish this flow path.

The power feed to the HPSW discharge to river valve
comes from the switchgear in this zone. The loss of
power to this valve will not cause it to move from its
normally correct position. An interlock for one RHR
pump originates within this zone. This interlock can be
bypassed with a jumper in the contrcl room or in the
switchgear room to establish this flow path. There is

no other equipment or cable for either flow path located
within this zone.

The DC power to the bus that feeds an RHR AND HPSW pump
for one flow path runs through thic zone. Without this
contro.. pcwexr the pumps cannot be operated
automatically. The DC power to another bus also runs
through this area, however its loss will not disable the
power to the valves that are fed from the bus. The flow
path asscciate” with these valves would be availakble
following a fire in this zone.

Neither flow path has cables or equipment in this zone.

The DC power to the switchgear that feeds on RHR and
HPSW pump for one flow path runs through this zone.
Without this control power the circuit breakers cannot
be operated automatically. The other flow path dces not
have equipment or cables in this zone.

The DC power to the switchgear that feeds several valves
for one flow path originates from this zone. The loss
of this control power would not affect the power supply
to the valves. Both flow paths would be available
following a fire in this area.

The DC power to the switchgear that feeds an RHR and
HPSW pump for one flow path originates in this -~one.
Without this control power the circuit breakers cannot
be operated automatically. The other flow path does not
have equipment or cables in this zone.

129. Neither flow path has equipment or cables in this zone.

130,131,
The power cable to one RHR pump is run through these
zones in rigicd steel conduit. The other flow path does
not have cables or equipment in these zones.

122,133

Neither flow path has equipment or cacles in this zoue.

D
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The power and control cable for the HPSW discharage to
river valve are run through this zone. The valves may
have to be manually opened at the vaive if it receives a
spurious signal to close. The valve has to be made
available for purposes of hot shutdown. No other

equipment or cables for either flow path are in this
zone.

Neither flow path has cables or equipment in this zone.

136,137,138,139,140,141, 142

143.

Neither flow path has cables or equipment in these
zZones.

The HPSW pumps for b.uth flow paths are located within
this zone. They are 21 feet apart and there is no path
of combustibles between them. 1In the extremely unlikely
event that both pumps were involved in a fire, HPSW can
be supplied to a Unit 3 RHR/HPSW heat exchanger by one
of the Unit 2 HPSW pumps not located within this zone.
Two manually operated valves, one within this fire zone,
would have to be opened to permit this cross-connection.
No other equipment or cables required for either flow

path is located within this zone. There is a smoke
detector in this area.

144,145

146.

Neither flow path *1s equipment or cables in this zone.

The HPSW discharge to river valve is located within this
zone. The valve is normally in its correct operating
position. A spurious signal on the control cable to
this valve could cause it to go closed. The valve would
have to be manually opened at the valve in order to
establish torus cooling for hot shutdown or for cold
shutdown if it should go closed as the result of a fire.
There are oil lines in this rooiv for filling the diesel
storage tanks and for the auxiliary boiler day tank
transfer pump. The oil lines will be analyzed and
provided with appropriate fire barrier, detection, and
suppression to prevent an oil fire from spreading to the
valve area.



