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NORTHERN STATES POWER COMPANY

PRAIRIE ISLAND NUCLEAR GENERATING PLAhT

REVISED FIRE PROTECTION SAFE SHUTDOWN ANALYSIS OCTOBER 22, 1979

1.0 METHOD OF ANALYSIS

This re-analysis of fire hazards for the Prairic Island Nuclear Generating
Plant was performed to provide assurance that redundant systems will
not be damaged to the extent that hot or cold shutdown cannot be achieved
and maintained.

To this end, it was decided to consider two types of fires:

o Design basis fire

o Maximum credible fire

The design basis (postulated) fire is based on the Fluor-Pioneer Fire Hazards

Analysis dated March 1977 and Supplement dated July 1977. The postulated
fire was assumed, without Fluor-Pioneer's proposed modifications. In addi-

tion, it was assumed that entry would not be possible to conduct manual

operation of valves in the event the fire rendered associated power and

control circuits inoperable. This approach was taken to determine whether

it represented an intolerable situation which would require physical changes

to the existing plant.

Upon completion of evaluating the design basis fire, it was decided to re-

examine the amount of combustibles assumed in the design basis fire of Fire

Hazards Analysis of March 1977 and Supplement dated July 1977. The maximum

credible fire is based on actual quantities of combustibles present which

would contribute to a fire.

Four fire areas are considered critical to achieve and maintain hot shutdown;

18, 18A, 31 and 32. Of these, areas 31 and 32 were re-analyzed and a maximum

credible fire established. This fire is shown to be trivie.1 in section 2.2.

A fire in areas 18 or 18A are assumed to affect shutdowr ability; therefore,

for the minimum safe shutdown equipment, operational methods were chosen

which avoided circuitry or components in these areas. Based on this phil-

osophy cabling necessary for operation of safe shutdown equipment, independent
of areas 18 or 18A availability, was identified. The re-analysis was performed

based on this identification. For certain equipment areas 18 and 18A were
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unavoidable and the re-analysis identifies the effects of fires in those

and sunnarizes needed fire protection.

A re-analysis was made of each additional fire area which has been previously
identified as having either safeguards equipment located therein or safe-
guards cables passing through it. Cables for all equipment required for hot

or cold shutdown have been traced and drawings updated. A tabulation of fire
areas having an effect on cable for hot and cold shutdown equipment was also
made current.

Each piece of equipment required for hot or cold shutdown was examined from

a standpoint of its location withir. a fire area and with respect to other

safeguards equipment in the same area and with the routing of the power and
control cables from their source to the final operational component.

The analysis took into consideration cable runs into fire areas, the relation-

ship to other redundant cables and the effects on operation as a result of
a fire in any one area. The discussion which follows describes each piece of
equipment required for hot and cold shutdown and addresses each fire area

which may have an effect on the equipment. Only those fire areas where re-

dundant cables or equipment are located will be addressed. If an area is not

discussed, only one train or one piece of equipment is located within that
area.

1.1 HOT SHUTDOWN EQUIPMENT

The following equipment is required to place and maintain Unit 1 in a sub-
critical hot shutdown. condition. Unless specifically noted, Unit 2 design
is identical to Unit 1. Equipment shared by both units is addressed to

assure that it will be available for either unit.

1.1.1 Steam Safety Relief Valves

There are five Code design steam safety relief valves provided for
each steam generator. The valves for each steam generator are lo-
cated in different fire areas. (NOTE: SG #11 valves are in fire
area 60 and SG #12 valves are in fire area 2.) These valves are

self actuated by a rise in pressure and do not require any external
assistance. A fire in either fire area would not affect the oper-

ability of these valves.
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1.1.2 Diesel Generators

Two diesel generators are provided and shared by both units. Each

diesel generator is locazed in a separate fire area which is a
specially designed room to provide complete separation and indepen-
dence. The fire areas where the diesel generators are located are
25 and 26. The areas having cabling for both diesels are 13, 18,
18A, 32 and 58.

a. Fire Area 13

This area is the control room and control for both diesels is
located here. The control for each diesel is physically separated
and any fire which could occur in this area was classified as

trivial in the original analysis and would permit operation of
the second diesel. In addition, control for the affected diesel

can be switched to local control. A fire in this area would
have no effect on operability of either di'esel-generator.

b. Fire Area 18 and 18A

This area is the relay and cable room. A fire in this area

could render control of the diesels from the control room inop-
erable. Control can be assumed locally at the diesels. To pro-
vide assurance that the diesel (s) will not trip on p atection
relay action, specific cables will have to be disconnected. The
protection relays are located in the relay room. These cables
have been identified and can affect control power, starting,
running, stopping, governor speed control and field excitation.
A short section of 25406-1 passes through a corner of fire area
18. The cable is in a flex armor sheath. This cable provides
power from diesel generator No. 2 to the 4.16 KV bus. See section

3.0 for recommended corrective action. A fire in the relay room

will not affect the overall operation of the diesels with appro-
priate action taken in disconnecting those cables affected by a
relay room fire.

c. Fire Area 32

This area is one of two auxiliary feedwater pump rooms which also

contains one of two hot shutdown panels. This area was re-analyzed
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and is discussed in detail in section 3.3 of this report. DC

control power cables for both dieseis are routed through this
area. They are physically separated and based upon the re-
analysis, only a crfvial fire can exist and is not of sufficient

intensity to affect both cables. It is, therefore, concluded

that a fire in this area will not affect the operability of

either diesel generator.

d. Fire Area 58

This area is in the Auxiliary Building on the ground floor. The

cables noted above, for both diesels, which would require discon-
necting in the event of a relay room fire pass through this area.

Only a small length of these cables for diesel generator No. 2
pass through the area and these are physically separated from
diesel generator No. 1 cables by a large distance. The fire

loading in this area is small and no loss of operability would
occur in the event of a fire.

1.1.3 Batteries

There are two batteries, each located in a separate fire area.
The loss of one battery will not affect plant operation, since
the redundant battery and related DC panels and abling would
remain intact. The DC power is distributed to panels 15 and 16
which are located in the relay room. The DC power is used for

breaker control, pump speed control and solenoid valve control.

The loss of DC' power has been analyzed in each case ar.d it has

been concluded that in every case, operation of equipment can be
maintained without DC power or a means can readily be provided to
supply an alternate source of DC power.

a. Fire Areas 18 and 18A

A fire in this area assumes that DC panels 15 and 16 would be
rendered inoperable. These panels in turn feed panels 153
and 163, which provide power to valves CV-31325 through CV-
?l328, CV-31335 and CV-31336. These can be provided air by

re-directing the air around the solenoid. Operation of required
equipment by other means can be accomplished in th3 event of a fire

in the relay room.

-'~
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b, 7;rs Area 32

Cables for both trains pass through this area. This area contains

one of two hot shutdown panels. The re-analysis of this area has

shown that only a fire of low intensity can exist thereby not,

rendering any of the cables inoperable. A fire will not affect

operation of DC circuits.

1.1.4 Auxiliary Feedwater Pump and Associated Valves

There are two auxiliary feedwater pumps provid(d, one motor driven

and one steam driven. Each is located in a separate fire area. A

re-analysis was made of the two fire areas (31 and 32) and discussed

in section 2.2. Based upon the re-analysis, both pumps and their

associated valves will be accessible and operable in the event of

a fire in either area. There are two other areas where redundant
associated valves have cabling routed through the same area. Steam

supply isolation valves "A" and "B" both have cabling going through

fire areas 59 and 60.

a. Fire Areas 59 and 60

These areas are in the Auxiliary Building and cover the mezzanine

and operating levels. They are both low intensity areas and loss

of any cabling would not af fect operation of the notor operated
valves since they are provided with handwheels.

1.1.5 Station Air Compressors

A total of five station air compressors have been provided. Three

of the five are located in fire areas 31 and 32. Fire area 32

contains two of the compressors. The re-analysis has demonstrated

that the maximum credible fire in either area 31 and 32 wis' not
affect operation of any equipment in that area. Station air will be

available under all postulated fire conditions. In any event, the

two compressors outside areas 31 and 32 would also be availabic.

1.1.6 Cooling Water Pumps

One diesel-driven and one motor-driven cooling water pump are provided
for each unit, with a third motor-driven pump provided to be used by
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either unit. The pumps are located in fire area 41, screenhouse.

The pumps are physically separated by large distance and in no in-

stance is any cabling for pumps 11 and 12 routed in the same area.

1.1.7 Steam Generator Power Operated Relief Valves

Each Steam Generator is provided with one power onerated relief valve

(CV-31084, 31089). These valves are controlled from the control room
and hot shutdown panel. Fire areas 18, 18A, 58, 59 and 60 contain

cabling for the redundant valves. Each is described below.

a. Fire Area 18 and 18A

A fire in this area could render control of the power operated

relief valves inoperable from both the control room and hot

shutdown panel. Loss of any electrical signal would not prevent

valves f rom being operated with the handwheel.

b. Fire Areas 58 and 59

These areas are the Auxiliary Building ground and mezzanine floors,
respectively. Cabling for both valves passes through both areas.

The cabling for Unit 2 valves passes through separate fire areas
except for areas 18 and 18A. Only a fire in area 18 or 18A

could affect electrical actuation of Unit 2 power operated relief

valves. A fire in any other area through which cabling is routed

could affect only one of the valves.

c. Fire Area 60

This area is the Auxiliary Building operating level and contains

cables for both relief valves. The cables have sufficient
physical separation in addition to the area having a very low
intensity fire loading due to a lack of combustibles. No loss

of operation would be sustained in the event of a fire in this

area.

1.1.8 Boration

Boration is achieved through the charging pumps or Safety Injection
pumps from the Boric Acid Tanks or the Refueling Water Storage Tanks.
From the Boric Acid Tanks flow is directed to the charging pumps via
the Boric Acid Transfer pumps through three dif ferent paths. Flow
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is then sent to the reactor coolant either by seal injection lines
or normal charging. When using Safety Injection pumps the flow path
is from the Boric Acid Tank directly to the pump and into the reactor
coolant via the cold legs or the vessel itself, independent of the
charging paths. If the Boric Acid Tanks are not available the Re-
fueling Water Storage Tanks can supply borated water directly to
charging pumps or Safety Injection pamps.

Numerous paths have been provided to assure boric acid flow to the

reactor coolant system. In the normal paths from the boric acid

tank, one valve is common (CV-31328). The valve, normally open,

closes on solenoid failure due to loss of the cables in the relay
room. Power can be restored to the solenoid (SV-33236) by providing
a temporary jumper in terminal cabinet 1134. This assures keeping
CV-31328 open. Boration from the reactor water storage tank directly

to the Safety Injection pumps and from the Bor.ic Acid Tanks directly
to the SI pumps is readily available in the event that CV-31328 is

not availt le due to a fire which would affect the control circuits.
The emergency and abnormal paths for boration employ motor operated

valves which are equipped with handwheels to permit their being opened
in the event of loss of control circuits. Equipment location is such

that adequate protection by physical separation is provided to assure
that loss of redundant equipment will not occur. The cables can be

provided with added protection for the areas where the cable trays
cross over each other in fire areas 58, 59, 73 and 74. Sufficient

time is available to permit operation of other circuits, such as

leak of fs and manual operation of valves for proper alignment of valves
in a system.

l.1.8.1 Heat Trace Circuits
.

Heat Trace Circuits are required for boration. There is

a normal and a redundant circuit provided for each section

of heat tracing. The cables are routed in conduit and will

not be affected by a fire in areas 58, 59 and 60.

1.1.8.2 Location of Equipment Required for Boration

Equipment required for boration, i.e., boric acid transfer
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pumps, charging pumps, safety injection pumps, residual
heat removal pumps, valves and cabling are for the most

part located in fire areas 58, 59, 73 and 74 for both

units which are designated as very light or trivial fire

intensity areas.

The larger pumps are located in separate cubicles and the

equipment is physically separated throughout the areas.

The cable trays for the various components are in closer

proximity to each cther than are the components. Table

3.1-1 lists the various crossover nodes of safeguard cables.

Of the 25 crossover nodes listed in Table 3.1-1, only five

nodes contain cables for redundant equipment in the same

unit. This equipment is backed up by the redundant equip-
ment from the other unit, except for charging and residual

heat removal pumps. These are located in their separate

cubicles or pits, In order to assure protection of cables

in one tray against a possible fire in another tray where

the crossover occurs, fire retardant blankets are recommended

to be placed in the lower trays. The cables in these trays

have been identified as cables for the equipment required
for boration.

1.1.9 Steam General Level, Reactor Coolant Pressure and Temperature,
Pressurizer Level Indication

Hot shutdown panels A and B provide steam generator level, main steam

header pressure, pressurizer level and pressure indication that are

used to monitor plant status to assure safe hot shutdown. Reactor

coolant temperature required for cold shutdown is not presently in-

dicated at the hot shutdown panels.

Cables for the indicators, upon leaving the containment, are routed

through the relay room into the control room to process racks con-

taining the signal conditioning equipment. From the process racks,

cables pass through the relay room to the hot shutdown panel and to

other terminal cabinets. A design basis fire in the relay room is

assumed to cause the loss of all instrumentation and control which
is routed through the relay room. Since the process racks at Prairie
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Island are located in the control room and not in the relay room,

equipment, except for cables routed through the relay room, which

is used to provide remote indications is unaffected by a relay

room fire.

The following equipment will remain available upon the lass of the

relay room:

a. All local indicating instruments and transmitters associated

with the control room instrumentation racks.

b. All 4160v, 480v, and AC and DC vital bus protective relays,

c. Circuit breaker local control for all 4160 and 480 volt switch

gear.

d. Blackout and automatic sequence relaying.

Since the process racks are located in the control room rather than

in the relay room, the design basis fire was then located in the

control room. The original fire analysis concluded that a control

room fire was trivial in nature, which means that any fire in that

area can be controlled. Therefore, a relay room fire was still the

basis for losing indication at the hot shutdown panels.

1.2 Cold Shutdown Equipment

The following equipment is required to bring Unit 1 to a safe cold shut-

down condition within 72 hours using either onsite or offsite power sources.

Some of the same equipment required for hot shutdown is also required to

achieve cold shutdown. In addition, the following equipment is required.

1. 2.1 Residual Heat Removal System

Two residual heat removal pumps are provided, both are located in

fire area 58, in separate pits. The cabling for the two pumps is

physically separated. Safeguards cabling passing through this area

has been reviewed and recommended actions have been made to use a

fire resistant blanket in trays having safeguards cables and passing

under another safeguards tray. The valves associated with the residual

heat removal pumps are provided with handwheels to permit operation
in the event of loss of power to the valves. The valve which can

_9- . . -
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bypass the heat exchanger is air operated and can be jumpered in
the event of loss of electrical power to the solenoid valve. A

fire in any area containing heat removal equipment or cabling
will not prevent operation of the system to satisfy cold shut-

down conditions.

1.2.2 Component Cooling System

The component cooling pumps, heat exchangers anj valves are located

in fire area 58. There is physical separation between components.
The valves are motor operated and provided with handwheels. Areas 18

and 18A are the other areas common to the pumps only. A fire in
this area could render normal control inoperabic but the pumps can
be operated from the motor control center with proper jumpering.
A fire in area 58 would not render the component cooling system
inoperable.

1.2.3 Component Cooling Heat Exchanger Supply Valves

The supply and outlet valves for the two heat exchangers are located
in separate fire areas. The supply valves are motor operated and
provided with a handwheel. The outlet valves are air operated and
fail open. A fire in any area will have no effect on operation of

these valves.

1.2.4 Reactor Coolant Temperature, Pressurizer Level Indication

These are discussed in section 1.1.9.

1.2.5 Seal Leak-Off Isolation Valves

The seal leak-off isolation valves are located inside containment,

fire area 1. These valves are closed after the reactor coolant pumps
are turned of f. A relay room fire would prevent closure of the valves

which fail open. The valves can be closed by use of electrical

jumpers at terminal cabinet 1138 and providing DC power to the
solenoid or the air can be jumpered around the solenoid. A fire in

area 18, 18A or 59 will not prevent operation of these valves.

2.0 ANALYSIS OF FIRE AREAS

2.1 Fire Zones 58, 59, 73 and 74

Walls, floors and ceiling in these four areas are of fire resistant
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construction (3 hours). The arens are not normally occupied. quipment

required for hot or cold shutdown is located here as are cor..rol and power

cables for these systems. Our reanalysis confirms the conclusion of the

original analysis that the design basis fire is postulated to be a cable

fire. Storage of combustibles is not permitted in this area. Since the

cables are resistant to fire, the design basis fire cannot be a rapidly

advancing, high heat producing type of fire.

An examination of the areas resulted in finding the area void of oil, wood

and trash. Clothing is stored in a separate contained area. The conclusion

being that the potential ignition source for a fire does not exist. Since

the design requirement for routing of cables was a minimum of three feet

separation, a thorough examination of all trays ca rrying safety related

cables was made. The potentially vulnerable arcar were only where one

safety related cable tray crossed over another safety related cable tray.

Table 3.1-1 lists the fire area, location of crossover nodes, affected trays

and vertical clearances determined by visual inspection.

The original fire hazards analysis recommended that all open cable trays within

six feet of Fire Areas 73 and 58; 74, 59 and 84 be covered to maintain ade-

quate separation and that all open trays be sprayed with a flame retardant

material.

Since the maximum credible fire, based on actual combustibles, is a light

fire it is recommended that a flame retardant blanket be used instead in

the open cable trays passing underneath another safety-related cable tray.

The length of blanket should extend for a distance of twice the width of

the upper tray on each side of the point of intersection for all nodes where

the clearance is less than three feet.

2.2 Fire Areas 31 and 32

2.2.1 Summ1ry Description

Fire areas 31 and 32 are the auxiliary feedwater pump rooms. These

rooms contain both the electrical and steam driven auxiliary feed-

water pumps and their discharge valves, three of five air compressors, and

motor control centers for both Trains A and B. Each area has a hot
shutdown panel. Each hot shutdown panel has been provided with
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the equipment and indication required for achieving and maintaining
hot shutdown when the control room is unavailable.

This analysis was performed to demonstrate whether safe shutdown

can be readily accomplished from either shutdown panel A or B.

2.2.2 Design Basis Fire

A design basis fire, defined by the original fire hazards analysis,

was assumed with one additional criteria applied. The criteria
~

applied was that during a design basis fire, entry into the fire

area would not be permitted for at least 1/2 hour since the fire

hazards analysis (Figure 9-1 of the Supplement) has a fire intensity
rating of less than one hour. With entry not permitted, assurance

cannot be provided that equipment will function as required for

achieving hot shutdown. This is based on having steam generator

water inventory equivalent to 1/2 hour before action must be taken

to assure continued water supply.

It was decided to re-examine the design basis fire in the original

analysis. Table 6-1, of the Fluor-Pioneer analysis, sheets 31 and

32, tabulates the hazards analysis for the two areas. The design

basis fire in the original analysis was the auxiliary feedwater

pump lube oil cooler. In the Supplement it was a cable or pump gear
box fire. In both cases, the quanti:ics of combustibles were iden-

tical. These quantities appeared overly conservative. The original

analysis noted 272 gallons of oil being available. The only oil

bearing components are the lube oil cooler and air compressor gear
box. A check was made of the vendor instruction manuals and of the
sump capacities to verify actual oil quantities. The actual quanti-

ties of oil are 14 and 20 gallons respectively for fire zones 31 and

32. It was therefore determined that the original estimates of oil,

and therefore the fire loading, were excessive.

A similar approach was taken on determining a more realistic volume

of cable which could contribute to the fire.

1206 148
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The cable volume was determined by actual measurement of tray

lengths in the two fire areas and from cable quantities in the

cable tray report. A section of number 12, 7-conductor cable

was cut apart and the insulation stripped and weighed. The selected

cable represents the major type of cable used in those areas.

In addition, since the trays pass through the room just under the

ceiling, the total area of the room was not considered in the original

analysis. There is a " crawl space" through which the trays pass.

This area was considered for the cable fire but not for the oil fire,

since it would not be affected by an oil fire.

Revised heat loads resulting from the re-analysis are tabulated in

Table 3.3-1.

Based upon these new values, a fire occurring 'in either fire area

would be classified as a trivial fire and capable of being controlled

by the installed wet pipe system, fire extinguishers or by the use of

hose stations located outside the area. These values invalidate the

design basis fire analysis noted above. Further, it is con-

cluded that a fire of such intensity, in either of these areas, which

would prevent entry of personnel to perform manual operations of

valves, if required, and to maintain hot shutdown capability from

either area is not credible or possible. Therefore, no modifications

are recommended to these fire zones, except for previous commitments

made to replace the existing grating over the pipe trench with a solid

plate and to provide a concrete fire barrier in the pipe trench at

the boundary between the two areas.

3.0 SUMMARY AND RECOMMENDATIONS

In summary, our analysis concludes the following:

1. There is no basis for as severe a fire load in either auxiliary feed-

water room, fire areas 31 and 32, as noted in the original analysis.

2. A fire in either area 31 or 32 would be of such low intensity that

existing fire fighting equipment is sufficient to contain the fire.

- 13 -

1206 149



. .

3. Entry into fire areas 31 and 32 will be possible to perform manual

functions which may be necessary to accomplish hot shutdown.

4. No physical design changes, either mechanical or electrical, are

justified for fire areas 31 and 32.

5. Installation of the concrete barrier and pipe trench cover in fire

areas 31 and 32 are not objectionable and provide an added degree

of fire safety.

6. There is no justification for the use of any flame retardant material

in the cable trays passing through the auxiliary feedwater rooms.

7. The relay room was considered lost, thereby requiring separate indica-

tion of steam generator level, main steam pressure, pressurizer

level and pressure, and reactor coolant temperature at the hot shut-

down panels.

8. Open trays should be covered with flame retardant' material at specified tray
crossover points. See Table 3.1.1.

9. Cable 25406-1 passes through one corner of fir 2 area 18 and is protected

by a flex armor sheath. Additional fire protection will be provided for

this short section of cable to assure it remains intact in the event

of a fire in this area.

1206 150
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Table 3.1-1 Physical Separation of Redundant Equip .ent

Fire Area Dwg Number Node Location A ffec ted Ve rtical
Trays Clearance

59 NF-40113-1T 1 G.4/5.1 1AM-LA2 LA2 to LB27 - li'
Unit - Aux. LAM-LB27 to TB18 - 2'
Bldg. LAM-TB18
Mezz. Flr.

2 H.4/$.1 1AM-T55 T55 to LA2 - 3'+
1A M-TW1 to Tall - 2 '+

'
1AM-LA 2 TW1 to LA2 - 3'+
1AM-Tall to Tall - 3'+

3 H.8/3.1 1A M-TX1 TX1 to TA12 - 2 '
lA M-TA 4 to TA4 - 3'+.

y 1AM-TAl2

4 H.1/3.8 1AM-LB5 LB5 to TA10 - 3'+
1AM-LB15 LB15 tota 10-p''+1A M-TB4 TB4 to TA10 -- 27
1A M-TA10

5 H.3/5.8 1AM-LB5 TW1 to LB5 - 3 '+
1A M-LB15 to LB15 - 3'+
lA M-TB4 to TB4 - 3'+
1AM-T55 T55 to LB5 - 3 '+-

l A M-TW1 toLB15-}'+to TB4 - 22'_,

Sid 6 H.1/5. 8 1AM-LB19 TX1 to LB19 - 3'
2%[ 1AM-LB6 to LB6 - 2'

1AM-TB5 to TB5 - l'_-
1AM-TX1

tn
"

7 G.4/6.6 1AM-LB2 TP7 to LE2 - l'
1AM-TB2 to TB2 - 2'
1A M-T27



.

Table 3.1-1 (continued)

Fire Area Dwg Number Node Location Affec ted Vertical
Trays clearance

8 G.8/6.6 1AM-T27 2'

1AM-TA9

9 H.2/6.6 1AM-T27 3'+
1AM-T55

10 H.3/6.6 1A M-TW1 3'+
1AM-T27

11 H.6/6.6 1AM-T28 3'+
1AM-T27

b 58 NF-40112-1T1-B 1 G 6/7.1 1AR-TA10 TB5 to TAlO - 3'+'
1AG-LA30 to LA30 - 2i'
1AG-TA27 to TA27 - l'
1AG-LB6 LB6 to TA10 - 3'+
1AG-TB5 to LA30 '- 2h'

to TA27 - l'

2 J.3/9.4 1AG-LA27 LA27 to LB15 - 3'+
1AG-LB15 to TB14 - 3'+
LAG-TB14

3 G.7/lO.1 2AG -TB2 LA4 to TB2 - 2'
2AG-LB2 to LB2 - 2'
2AG-LA4__

EY$ 73 NF-40475M 1 0.5/11.0 2AG-LB8 2AG-LB to LA19 - 3'
ars Unit 2 - 2AG-TB8 TB8 to TA17 - 3'

A ux . Bldg. 2AG-LA19'
Grnd. F1r. 2AG-TA17tr

"U
2 G.6/ll.9 2AG-TA11 LB29 to Tall - l'

2AG-LA13 to LA13 - 2'
2A G-LB29



.

.

Table 3.1-1 (continued)

Fire Area Dwg Number Node Location A ffected Ve rtical
Trays clearance

74 NF-40476J l H.1/12.1 2AM-TA9 3'+
2AM-LB5

2 H.3/12.1 2AM-LB6 3'+
2A M-T55

3 H.3/12.1 2AM-TX1 3'+
2AM-EB6

4 H.8/12.1 2AM-LB6 3'
2AM-TW1

b 5 H.8/12.1 2AM-TB14 3''
2AM-TW1

6 J.7/ll.3 2AM-TB10 TBlO to T45 l'

2AM-T45 toTRl.-h'
2A M-TR1

7 H.8/12.9 2AM-LA 2 TW1 to LA2 - 3'+
2AM-Tall to Tall - 2'
2AM-TW1

8 H.4/12.9 2AM-LA2 TX1 to LA2 - 3'+
2AM-TA11 to Tall - 3 '+- 2AM-TX1

bJ
c1)

9 H . 4/12. 9 2A M-LA 2 T55 to LA2 - 3'C"
2AM-Tall to Tall - 2'
2AM-T55_,

tn
LA
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Table 3.3-1

'

ORIGINAL VALUES REVISED .3 LUES
'

Area 31 Area 32 Area 31 Area 32

Amount of cables (1bs) 2217 3563 788 1412

Amount of oil (gal) 272 272 14 '20
Surface Area (sq ft) (oil) 1183 1183.

'

Surface Area (sq ft) (cable) 2366 2366

Surface Area (sq ft) (total) 1183 1183 1775** 1775**

4 Et of Combustion (cable avg)(Btu /lb) 8836 8836 8836 8836

Ht of Combustion (oil) (BLu/ gal) 152,000 152,000 152,000 152,000

Total Fire Load (oil) (Btu /sq ft) 1799 2570

Total Fire Load (cable) (Btu /sq ft) 2943 5273

* Total Fire Load (Btu /sq ft) 47,350 57,470 4742 7843
Weighted Total Fire Load * 5122 8742

_-

{}} * Total oil and cable Btu value divided by cable area + oil area **
as 2

_s

LD
Zu



, ,

CALCULATION SHEET

Fire Area 31

011

Total capacity = 14 gal

Heat of Combustion = 152,cco Btu / gal

Area = 1183 eq f t
s

Cable

Total weight = 788 lbs

Heat of Combustion.= 8836 Btu /lb

Area = 2366 sq ft

oil

152,000 Btu / gal x 14 gal = 2,128,000 Btu

2,128,000 Btu /ll83 sq f t - 1,799 Btu /sq f t

Cable

788 lb x 8836 Btu /lb = 6,962,768 Btu

6,962,768 Btu /2366 sq ft = 2943 Btu /sq ft

Total Fire Load is 1799 Btu /sq ft + 2943 Btu /sq ft = 4742 Btu /sq ft

.

1206 155

-19-
.
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CALCULATION SIIEET

Fire Area 32

Oil

Total capacity = 20 gal

Heat of Combustion = 152,000 Btu / gal

Area = 1183 sq ft

Cable

Total weight = 1412 lbs

Heat of Combustion = 8836 Btu /lb
Area = 2366 sq ft

Oil

152,000 Btu / gal x 20 gal = 3,040,000 Btu

3,040,000 Btu /1183 sq ft = 2570 Btu /sq ft

Cable

1412 lbs x 8836 Btu /lb = 12, 476,432 Btu

12,476,432 Btu /2366 sq ft = 5273 Btu /sq ft

Total Fire Load in 2570 + 5273 = 7843 Btu /rq ft

.

1206 156

-20-
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FIRE AREAS WITH SAFE S.HUTDOWN COMPONENTS ORCABLE
uwiT no.111.sysvam - - sierr_.LOF 21

ARE AREA
CCMFONENT l 2 10 11 1316 M 1818a t% 10 El tt 2315415 %3 3t 31 33 39 35 %37 38 94 58 59 &c Gi 68 61 10 71 77 73 14 75 76 M S OL St 39

oc ano n_mse. Ac

MCC I AI To Mcc I Act K K
ucc iA2 w mcc iacz X x
ucc zAt To ecc v Act X X

mcc cas To ucc 222. A X

ll INVEETE R. X
tt tuyuarsR X

m tuseeTec X

i4 tuveeTs2 A

21INVEaTEE N

tt twsaTER X

h 231NVEETER, X

14 iwveETEE X
_,

~

nn SATTEny cwmE2. %

tt B ATTER.Y cu ARGER K

ti et.,Tisay cuAec.se K

27 Sh,TTE.2Y cuh26EE X

u e>ATitey x
st eATTeav %

ti eATTEnT Y

22 ec7TEev X

"
126v D.C % ELS
PNL.11 To t-wL. is % X X |

.,,,. ~ .,a , > > x ,
, -- _ _ ._ _

'
|PNL.it To PNL 25 % K X

__7_.
_ ._ . . _ _ q__ _

cn
N

_
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FIRE AREAS VITH SAFE SHUTDOWN C0_MPONENTS ORCABLE
UNIT Mo.11L%YSTEM _ %EE~T 2 OF 21

FIRE ARE A
CCMPONENT I 2 10 Il 13 16 n 18 en 6 to El 21 23 14 15 %331 31 33 3435 %37 M 91 58 59 Go61 68 61 10 71 72 73 76 75 76 M 33 81 82 39

itsv. o.c. PueLs (cm 7)
PNL. I t To PN L. "Llo K A K &
94 L . 15 To PNL.161 K &

P N L. IS To PWL. 452 X X
P4L. I S T o PN L. 15 3 % A

_
x,

Put.iG To PNL. I fa l 1 X

PNL. Ib TO Dw L . 16*3 % K X

PA. 2 5 To Put.151 K &
PHL. tS To P4L.152 X )(
put. ts' To out. f_S 3 K K A

h
PNL. tG T o PNL. tbl A

_
A

PwL.tc. To PwL. 2G3 X A X

i?Fv o c. To weev

Pu t. . il Tr> BUS Ito X X X X X
i

PHL. 17 To Bus sto 'A N % } X

Pat.tt To But tto X X x x
PWL. 72 To bus Sto / E K X /

I- ..

IN __

_I I
-

-

ca |

c.w

-

CO
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FIRE AREAS VITH SAFE S.HUTDOW'N COMPONENTS ORCABLE
UNIT No.t .t_ SYSTEM

~ SWEET.3L OF 2!
]

FIRE ARE A
CCMI:ONENT I 2 10 Il 13 16 17 18 & 19 10 11 21 73 24 15 % 3 'Si 31 33 3435 %37 M 9t 58 59 Go Gt 68 bi 70 16 72 73 74 75 76M lb 8t St N

Pov45R SuPPtX

Busis X X X X

Y X ___Bus
X X X X

Bus 2G
X Y X X

MS 2G

X X X X X
Bu% n o

I
bus 120 )( X X

X X X X X
eus 2io 'X ''

e,us 210 X X

X X X X
Mcc t t.t4

K X y
Y * | Kt

K X
* ILI

X X
* Itt 1

l

mcc ist x X X X

XX
= 14 2 / _

u IL2 X X

X Xit A2a

v.cc zu 8 x 'x X

x x X
2 41a

%-

* 2 Li
% X2LAt=

I
-- i _

M C.4 '2 4Z X X E /

| iA Y' '

~[ t<t X* ,

i u_ t . _c'z t-

!t LA7- __ Y_ X_ __ _."--*
' t _u, ,

G
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FIRE AREAS VITH SAFE SHUTDO\JN COMPONENTS ORCABLE
UNIT No.!iLSYSTEM E% - Sn*EET.li.oF 1L

ARE ARE A
CCMFONENT I 2 10 Il L3 16 0 18 & 19 to tt Z2 73 14 15 %3 31 32 33 3+35 %37 M 91 SS 59 Go (.i 48 M 70 71 72 73 74 75 76 75 lb Si F2'31

De EMEE6EWCT GENERNCE

CcNTRot 1 A % X X % |

%tmT/R.uu x y y y

FUEL TEA 4EF ER. * K
STOA % % X X X

Gov 50eED @TGct ( Y y K

CLEt.D Exc61 A rioN x x x K

DZ EMEE6ENCV 6EMERATOR

Cos72ct Il X X X X X % X,

Y STAET /2Ou y y X X X
!FuELT2MSFEE X -

STOA A E y X X X
'

Ge/ spEEO ce4 Tea. X X X X X

FiELO EyciTAT,oy K X X X X

9

>

.

N _ _ ._ _

tQ _ _ __ __ _

ch
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FIRE AREAS VITH SAFE _ S. UTDOWN COMPONENTS ORCABLEH
tJNIT NO.1., SYSTEM AF SHEET 6 OF II

A12E ARE A
COMFONENT I 2 10 11 13 % 17 18 sa 19 to El 21 73 29 15 2f.3 N 32 33 3935 %37 28 91 58 59 60 Gl 48 61 70 71 72 73 74 75 76 75 lb Bi 82 a'i

Auvitinov 1:EED W M

ll TuRS. DetVEN AFP X

W4. stem SOPR.Y VLv 32.294 x X X X |
'

57Em WPPLY Isot.' A* 32o 0 % X
STe AM 5vppt.Y 1 sot. *B" Stor7

_,
X X

beewsm SPPLY WV. 32933 X

O*.cus26E To 16 *4G 32158 Y X

0;ScHA%E to it S/6 .32239 % y,

Aus FMED To il S/4 3??42 X X

; Aux. FEED To ItT/6 32243 y X
Y

21 MarcE DelvEN AFP K V X X X
Cowosusa.7e Sv0 PLY VLv 323E 1 %

Di%WN24E To 015/6 373M X

DGcua26E Tc 215/6 3738+ y

-

6

_ _ _ _ __ __ __ __

-
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FIRE AREAS VITH SAFE SHUTDOWN COMPONENTS ORCABLEUNIT No.1_ SYSTEM AF - - SuEET10F Tl
A%2E ARE A

CCMFONENT I 2 to 11 L3 tr. n 18 sa 19 to El 22 23 24 15 %S 31 31 33 3*35 %37 *A 91 58 59 Go61 48 bi lo 71 72 73 79 75 7679 83 84 82 39

Aurowv T=eEDWKTER.

it McTo2tEivEu M P X X X X X

b oGw % T E Soppef M.y 32 n ci X Y

[>MWA2t# T tl 5/(a 32381 i

Discw Ar.AE To it 5f6 313!5? X

!

22 Tue8 Devsw At:P X

W ster.e s pFL.y Vwv 32265 X X X X

STEAM SuP9ef' 150t..'A* 3to t9 X y

9Ehm SUPAY tw.*S* 31020 X Y

f hDGu5kTE SO99LY V V 32Ns X

>s%r ciP_ h 115/G 3?t4G X X

DiscutMe To 21 5/6 3rE9") X X

Auy CEEO, To il S/4 52248 % K

Aux . FE Eo To ?? 5/G 32249 X X

-.

A

- _ _ . _ _ _ _ -

, , 7 _ _

,
_

&
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FIRE AREAS VITH SAFE SHUTDOW'N COMPONENTS ORCABLE
UNIT No.1.13 SYSTEM SA aMEET .OF ?!I

ARE ARE A
' CCMFONENT I 2 to 11 63 16 17 18 & 6 to El T4 73 N 15 L3 Si 3Z 33 3+35 %37 M 91 58 59 Go 61 68 61 lo 71 72 75 74 75 76 M fb 84 82 di

_

SwTios air

111 AIR COMPRESSOR Y X

17 t Ate COMP 2.ESSct X x

it'3 Att COMP 2 US50ft X X
_

114 Atr. compt.assca K y

125 Att2 CoMOR E 5502. X X

f

I

_

** M '-'e' = --'

y - - _ . _ _ f_ . _= 1_-g
m

_
r. -

M

LM
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FIRE AREAS VITH SAFE SHUTDOWN COMPONENTS ORCABLE
UNIT NO.11LSYSTEM CD:''3 % W M E R - -

SWEETS _. OF CI
ARE AREA

CCMRDNENT I 2 10 11 13 16 0 18 18a l9 Z0 El 21 T3 2'4 15 %3 31 32 33 3935 %37 38 91 58 SS (e(.I 68 M 70 71 72 73 74 75 76 M M 8t 82 31

Nu N Cs WAT ER

11 DIESEL CLP K

?? DIESEL CLP X
ti MoTo2 CLP X X X X
12.1 MOTOP. CL5) X X X X

"21 Mo702. C.LP X X X X
_

ll ConP CL(2 H% X
Goouuc. Suppcv VLv. 32195 %

Suns ouTLer vw. Si33i X

$ 11 Coup. CL6 wy X
_

'

Ceouws 5;c0LY h ?? tab X

CocuMG CVTLET V6V ~514 61 X

2l COMP CLCm WX. X

Cocun4 $vP9LY VLV. 321CeO X
Soci4G OOTLETVL',. 3:58 5 X

77 COMP CL6 4X X
CoouN6 SCA.Y W V 3'Et61 I I X

Coouns ouver vw s1389 x

11 t ux . FEF0/Geuw6 SsAT 31*,25 X.

12 Auy rero /Sx% SJU 3:527 X X

?! Aur FSEDl'EL1WS St*M 373 X X

11 Auy ceFOkeov.aiSv97wY SD30 Yw
N _ __ . -__ ,_,_ __ _% _ __

_ __ __ _ - _ _ _ _ _ _ _ __

-
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FIRE AREAS VITH SAFE S_HUTDOWN COMPONENTS ORCABLE
UNIT No.Lf.2_Sygvam C 0 suEET10F 7l

ARE AREA
COMPONENT l 2 to 11 13 16 0 18 & 19 to El 21 23 29 15 LS 31 31 33 3*35 %37 M 91 58 59 60 GI 48 61 10 71 77 73 74 75 76 Fi M 86 S2 di

CommNewT Cwus
2

II CC PMP X X X X X

12ccPMP X X X X X

ticc 4x cuTLe_T VLv. 32tto X

tt cc ut OUTLET Vt.V 3 t1t1 X

tifit CC Loop Isot." A* 322/4 %

n/,t cc toop IsoL *5' 3f?A"i X

$ 1_Lcc PM P. K X % % % X
'

2t CC PMP X X X X

2I cc 4r ouTuir nv. 3titt X

22 cc uy cortET y w Stt23 X

21/21 cc 'IscA * A" 31748 X

2 t /12 cc Isot. * B* 3226*) X

l

_._.

CD
CY- - -- - - -- -- - -- - -

,
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,
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LD



1E AREAS VITH SAFE SHUTDOWN COMPONENTS ORCABLE
"

uurr wo..t_svsvamn_ wec tmo,- zi
ARE taE A

ZZ 23 2E 25 % ga 3132 33 3+ 35 % 37 2A 9158 59 m Gi 68 6170 71 72 73 74 75 76 79 80 8t S2 diCCMFONCNT l 2 10 11 13 16 n 18 & 19 to El

Votume commet

EMER:mE6JCf edRATOed [CfM 5t6f]

, 'ALv ES 32084 %

3:19 9 (

||tWST To cv'=. Pump 9x;re>J

310(.O X

_

n cuc.. PUMP X X X
it cu< ,. Pov o x x x x
Lt cuG PubeP X X )(

,

O
* ce roon, vatvr.s 6t t9 8 X

Sl31 B X A

seat tsuess isot ua.o.s tr.5 x x A

son K X X

H eA. vcER PMD. )( X X / X X

12 B. A. xrE2 GMO. K K X X X X X X

|
"

N i

C
c_w -

i
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_7 _ . _ _ ,_. _ _ __ __ _ _ _ _ -
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FIRE AREAS VITH SAFE SHUTDOWN COMPONENTS ORCABLE
UNIT No. l SYSTEMVC-MT 94ECT.1LOF 2lmzu Aus A

COMPONENT I 2 IC' il L3 16 0 18 en li to El 21 23 2'6 25 %3 31 32 33 3+ 135 %37 '8 st 58 59 Go r.i 68 6170 71 72 73 74 75 76 79 83 86 82 di

wnr sz mi

R3wER Supply A X
A3WE2, SOPPLM E5 x

__

*tt f%5T To eMEG(n. BoEATso4 [

ET-19 (ti BA %FEG F%eP) X

iT-Toltt BA wFirR. PMP) X

ET-73 (tt BA FILTER) X
_

|*
7 ET-T6 (t t St. EtLTER BYh55) X X

812fBAST M EMER6 EbRATM

ET-ZS(i21 BAST To wrEt. 'NLev) K .

ET.To (it E% vFER Dep) X !

ET 19 (ll BA VFER PM9) %
tT.230ieAvuen) x,

eT-2 r 6L eA en TECL BTN55) X A
eT-acA(ti BA FtLTE32 To X

it e A etsween

ET-5c8 (OA PATN) X
rT wo 6ies ecrucee evms: x

a
--

N) EAST'5"To SI. PuuPT
_

C ET- 3C 3 (11 BAST) 1 { _ f_ _ __
i

C7' ET ee, (_sti sisT)
_

_ _ _

X X
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7 _

_ _ _ _ _ .

N



.

.

_. __

FIRE AREAS VITH SAFE SHUTDOWN COMPONENTS ORCABLE
UNIT NO.1 '5YSTEM W-MT -

SHE ET.!.7_ OF Tl
ARE AREA

COMPONENT l 2 60 11 13 % l'l 18 & O 10 El 22 23 24 15 % 3 34 32 33 34 35 %37 38 91 58 59 Go61 68 61 70 71 72 73 74 75 76 7') M & S239
em ro si pmps (co 4% .

'

I
_s

'

E7 'stS X X X
ET-ioi(si suc.:rew weAceo X X
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FIRE AREAS VITH SAFE SHUTD0k/N COMPONENTS Op.CABLEr
1.lNIT NO.3 SYSTEMVC 94EET L 0F A

ASE AREA
CCMI:ONENT I 2 to 11 43 16 n 18 & 19 to El TZ 23 24 25 %s 313Z 33 3+ 35 % 37 38 9158 59 w Gt 68 6170 7I 72 73 74 75 76 M 80 84 6?lai

VOLUME CONTfact.

EMra1RNCT ScGhilcN F24M EmA

YbLYES $1189 K
Sitit X
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Eff%T To cs a ''5uc.T c 4

g*z x
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* e
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2tcm.Pme X X x,

Y ?b 046. AMP. X X X X

-
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seat Lewoor iset..

vcu.Ve s S t 9 7.6 )( X X
3L4'J 7 X X X
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FIRE AREAS VITH SAFE _SHUTD0b/N COMPONENTS ORCABLE
LNIT NO.LSYSTEME-MT s4EET.L 0F .E.!

ARE h.REA
COMFONENT I 2 to il 13 16 n 18 & 19 to at 22 23 29 15 %3 31 32 33 3935 %37 % 91 58 59 Go64 68 m 70 71 72 73 74 75 76 n 2b 8t 82 39

mue amm usu mcius

ti n <.T io m e c'. san a n.4

ET-21(T4 BA yFEC PMp) X

ET22 (zz ea xrse osv.) X

aT-29 (si es nLTaa) X

ET n.(aeir ,osi2 m t) X

eT.w(ti e,s nLTen sess) X

#21 B AST To EMetta. BoQ ATio*4
,

Y

Er-2ilti en xre a PMG X
_

ET-22 (it eA V F E R PM P. X

cv.29 (si em rit.:tsa.) x
ET-27 (t es Fit.Tre evossM X

ET st A(2i BA FnLTER Bysts5 X

aT at (es. em4 x
sT.q3 (-zt as eLusose evad x x

BASTS To si omos

ET.3A(ti EMT D%4. usAMR) Y X Y
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ET-tot (-n sue. Tion usADEE) X X
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FIRE AREAS VITH SAFE SHUTD0k/N COMPONENTS ORCABLE
t.INrT MO.ll1 SYSTEM MS SMEET IS.oF 21

ARE ARE A
CCMFONENT I 2 lo il 13 16 l'l 18 18 . 19 10'11 72 73 29 15 %28A 31 32 33 3435 %37 38 9t 58 53 &c 61 68 67 70 71 72 73 74 75 76 M !b 8t 82 39

il s/6 uw.STsAm SAFs w
QLF. To A7MoS.

vatve. gioty y y y K y X y y

it s/G mn.sTsAn SAFBW
tr.LF. TO ATMOS

VALVE 31089 X Y X X X X X

11 s/G NN. STEAM %FETY
RLF. To ATMOS

a WLVE 3) \C 2. % % X X X X X X X X
Y

2'l s/4 MW. *5TE AM "5 Arsw
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L

-
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FIRE AREAS VITH SAFE SHUTDOWN COMPONENTS ORCABLE
UNIT NO.8dISYSTEM 6M SHIEET.L. OF El.

ARE M2E A
CCMPONE NT I 2 to 11 13 16 67 18 & 19 to El T4 T3 24 25 %* 31 32 33 3+35 % 37 M 9t 58 59 Go66 68 61 10 71 72 73 74 75 76 n fb 8t 82 di

uoi s Awsur. vuvus

cv-3itoo 'X X X

C V-Sl3c l X X

cv-313o7 X X X X x

CV "St3c8 % X X )(

h

1
i

s
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FIRE AREAS VITH SAFE SHUTDOWN COMPONENTS ORCABLE
UNIT No.l.8t._ SYSTEM Sr 94EET.l 0F E.

ARE AREA
COMPONEl4T l 2 10 11 13 16 67 18 & 19 20 El 22 23 29 15 263 31 32 33 3J35 %37 38 91 58 SS ec.I G8 61 70 il 72 73 74 75 76 75 fc 86 82 39

flSloMP X K X X X

u SI PMP SucTicu

VAwE 3 2) C.7. X

IE SI 9mP X X X X X

ersi 9mp sucmea
_

VM.VE StiG"5 %

RwST SUPPLY VLV. "A* 3 2o7*) K

'6'3108 o X* * *

BAST 5>GM %#. %* ?2 08 l X

' B' 32o8 2 x* - -
.

?

2151 PMP X X X x - X
si si Pse. toc.Tiw stmo I x

|

zzsteme x x x x x
22 51 PMP soc.TicN 32891 X

2Vv5T SUPPLY VLv. "A* 3232 y

~ B" 3219 3 %* * *

BAST SuPPr Y M V *A* 30t89 X

"S" 3 2t 85 Xa " "

|| Accvuuwon Tm.32 c71 %
_

it 32072 y* "

| X21 seas- -
-

52n5 i xrs' 22 - -

CD !
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_ FIRE AREASVITH SAFE SHUTD0k/N COMPONENTS ORCABLE ,, ,,
A12E ARE A

COMPONENT 1 2 10 11 13 t r. 17 18 18a 19 20 El 22 23 29 25 %28A 31 32 33 3935 %37 2A 'il 58 SS &c 61 68 61 70 71 72 73 74 75 76 79 80 86 82 di

univ 1 MowtTomiw(.
puemuract.sr. passsvan

IP-429 X X X %
L P- 4 3 0 K X X X
P-931 X X X X,

IP *449 K X X X X X K

Rc. Loop

19 -419 X X X X
I P- 4 20 % % X X

S/G LGv6L
tL-4 t.o X X X X x X Y V X
(L 461 X X X X

h
'

( L- 461 X X X X

t t - W f."5 K X % K
I L-47 0 1 X X X W X X X X

._

IL-471 X X X X

LL-471 X X X X
(L- 4 73

2c T!!MP wide RANGE RTD3
iT- 4 SO A X X X X
iT-451 A X X X X
17 - 4 SO S X X X X

iT- 451 S X X X X

P2EssuRt?.EQ. ' TEMP
iT- 4 21 X X X X

-- iT-4 24 X X y X
-- . - - - - -_ _
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FIRE AREAS VITH SAFE SHUTD0k/N COMPONENTS ORCABLEUNIT No.1_SysTam -
s u u C T .L . O F 3.]ARE ARE A

CCMPONENT I 2 to il L3 16 n 18 & G to El 21 23 24 ts %24 31 32 33 3+35 %37 2A 9t 58 59 Go61 68 61 10 71 72 73 74 75 76 M fb St 82 39
uwiT 2 Mow noRiW6=

2C PE ESSURE

PRE.%UEtzEE RtessLAE
'2 P 419 X X X X
29-43o X X X X
2 P-4 ~51 X X X X
2 P-4 4 9 X X X X X X X X

RC LcoP

29-Hi9 X X X X
2 P-w 2.o I x X X X

; S/4 LEVEL
? 2 L-4G o X X X X X X X y X

'2L -4 61 X X X X
7 L-462 X % X X
2 L 463 X X X X
2 L- 470 X X X X X % X X X
2L- 4 71 X X X X

''4 L- 4 7 2 X X X X

7L-47 D X X X X

uc, 7EMR #DE EANGE ETIh

7 T- 4 50 A i X % X
T T- 4 5t A X X X X
2T-uSo 6 X X X X
2T-451B y X K X

I

peassuarzec Temp I

_~

'2T- 4 tl X % _i_
'5 2T-429 X X _J_.

_ _ L _ _

X X,
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N
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FIRE AREAS VITH SAFE SHUTDOWN COMPONENTS ORCABLE
UNIT No.1_ SYSTEM RNN SuEETld oF AARE AREA

CCMR">NE NT I 2 to 11 L3 16 0 18 & 19 to El tt 73 19 15 %S'bl 32 33 3935 % 37 38 91 58 59 sor.i 68 63 70 7I 72 73 76 75 76 79 M Bi 82 di

Il RWR PMP X X X
LZ Ru? PMR )( X X

~

Loop A sucTicN

v h v E S S tif.e 4 X
S11(.S X

L oo P E3, soc.7 t OP4

VALVES 32230 %

317.~6 i X

~

Loop e, isasciiou

V ALV E S10 fog )(

$
'

aua cewTact-

Wx BYPASS S123") X

ll wx 5"LovJ 312-3 6 %
t1 uw Flow 3i 2 3(o X
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_ . . .
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FIRE AREAS VITH SAFE SHUTDOVN COMPONENTS ORCABLEUNrT No.li2.sv5 tem'dA8.8 //2 #8 2***' SHEETM OF IIa

FIRE M2E A
CCMFONENT I 2 to il 13 16 n 18 i8. 19 to 11 TZ 23 29 15 % 3 36 32 33 3+35 %37 38 91 58 59 GoGI 68 61 70 71 72 73 74 75 76 7) fb 8t 82 di

2rRunPMP X K K
21 R HR PMP. Y x x

Loop A S UCT IO M

vuvES Stl9Z K
'32.19 3 X

Loop e sueTio4

vwvES 322S2 'A
32233 'A

|'toop e, iwascries

? vuve siis3 x

_ 2 ROW C0472o1QW

uX B4 PASS SitI4C
X

tl ux FLOW 3:238 x
22 uv Row 3239 X

Um ,T Dur l?, Liauie }ea L
i t - c /. X X Y X
/L. 42 7 Y X X
I L- 42 9 X X > X
JL-433 X X X _ X X X X X

un, r rw R, t.auie ta m
oL-426 X Y I 1 X

-

N > z. - 4 2 7 X X X X

5?' 2L V29 X X l
_ X __ x_2L '133 X X X X

_. __

X __ X X X
"

_

_T__
_ __

7-

~~


