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LGS FPER

CHAPTER 3

COMPARISON BETWEEN LGS FIRE PROTECTION PROGRAM
AND NRC GUIDELiNE DOCUMENTS

3.1 APPENDIX A OF NRC BRANCH TECHNICAL POSITION ASB 9.5-1

The purpose of this section is to compare the fire protection
provisions of Limerick Generating Station (LGS) Units 1 and 2
with the guidelines in Appendix A to Branch Technical Position
ASB 9.5-1.

To identify areas of potential impact and to facilitate
comparison, a matrix addressing each guideline of Appendix A and
relating to the plant systems, equipment, and components, is
included as Section 3.1.1. The matrix has extracted all
suggested guidelines from Appendix A and given each an item
number 1 through 210. Each item has condensed a particular
guideline and makes reference to the page and paragraph in
Appendix A where that guideline can be found. The general degree
of conformance to the guideline is indicated in the "comparison”
column, using codes defined as follows:

C - indicates contormance to the guideline or
conformance to its intent. Substantiating
statements are included as part of the matri(x or
the manner of conformance is discussed in
Section 3.1.2.

AC - indicates conformance to the guidelines by
alternate means or methods. The manner of
conformance is included in the matrix or discussed
in Section 3.1.2.

wC - indicates that design changes, means, or methods
are planned in order to conform, or conform to the
intent of the guideline. The planned design
changes, means, or methods and the manner of
conformance are discussed in Section 3.1.2.

NC - indicates that the plant is not in conformance and
no design changes are planned. The basis for
non-conformance to the guideline is included in the
matrix or discussed in Section 3.1.2.

NA - indicates that the guideline is not applicable to
Limerick Generating Station Units 1 and 2.
Substantiating statements are included as part of
the matrix in Section 3.1.1.

3-1 REV. 1, 2/82



LGS FPER

additional information is provided to ‘
degree of conformance. Alternatively,

reference may be made to Section 3.1.2 (or other sections in this

report) for a more detailed discussion. The item numbers in

Section 3.1.2 correspond to those in Section 3.1.1.

In the "remarks" column,
explain or expand on the

3-2 REV. 1, 2/82



4.

LGS FPER

SECTION 3.1.1

DETAILED LOMP, SCN _TO
APPENDIX A OF BRA. b+ CAL TION E 9.5-1

—-—

APrENDIX A GUIDELINE AFPPENDIX A LOCATICN COMPARISON
Page item
(vera E ts of Nuclear
Plant kire Protection Program
Management responsibility tor 1 A1 WC
fire protection program and
delegation Of authority.
Qua.ification regquirements for faire 1 AN WC
protection enjineers.
Training of the fire fightirg and 1 Al WwC
operating crew.
Responsatilities of the fire pro- 1 Al wC
tection staff.
The fire protection program should 2 A.2
be pased oun evaluation of potential
fire hazards and the etfect of
postulated fires on safety-related
systems and radioactivity releases.
Backup fire suppiession capability 2 A.3 <
should be provided.
Primary ard backup fire suppression 2 A.4 C
capabilat; should satisfy the single
failure criterion.
Effects of liaghtnang strikes should 3 A4 C
be included in the fire protection
program.
33

See rote 1

waalified fire protection engineers of
toe Bechtel Power Corporation provided
assistance in tie development of the
design and equipment specification

1or the fire protection system.

See note 1
See note 1

See Chapters 4 and 5

All automatic fire suppression systems
are backed up by two methods of manual
extinguishment (hose stations and
portable extinguishers).

See Sectaon 3.1.2

Lightnang stouct.wn is provided per
NFPA No. 78.

REV. 1, 2784
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LGS FPER

NO. APFENDIX A GUIDELIKE APPENDIX A LOCATION CUMPARISUN REMARKS
Page item
9. Failure or inadvertent operation of 3 A.5 NC See Section 3.%.2

fize suppression systems should not
incapacitate safety-related systems.

10. Fire suppression systems 3 A.S5 C Moderate-energy leakage cracks in fare
that are pressurized during normal Suppression system papang are analyzed
plant operation should meet the in accordance with ETP APCSE 3-1.
guidelines specified in BTP APCSE 3-1.

L 4 The fire protection program for new 3 A.6 C The fire protection program for the
fuel areas should be fully opera- new fuel area will be completed and
tional before fuel 1s received at fully operational before fuel is
the site. received at the site.

12. The fire protection program snould be & AT C The fire piotection program for each
fully operational prior to initial reactor unat will be completed and
fuel loading. fully operational prior to initial

fuel loading.

13. Multiple reactor unit site fire 4 A.B wC See sectaon 3.1.2
protection program.

14, Simultaneous fires in more than one . A.Y C w2 Section 3.1.2
reactor unit need not be postulated.

m s tav ntrols
and Fire Brigade
15. Provision of administrative - B.1 wC See note 1
procedures.
16. Adminisctrative measures for com- 5 B.2 wC See note 1

bustible material storage.

 § Management control of normal and 5 B.3 wC See note 1
abnormal conditions and modifi-
cation work to assure adeguate fire
protection.

18, Ignition Sources: procedure review 5 B.3.a wC See note 1
and apgproval, training and equaip~
ping, fire watch.

19. Leak testiny should use aerosol 6 B.3.b wC Se > note 1

technijues rather than open flames
or combustion generated smoke.

-4 REV. 1, 2782



20.

21.

25.

26.

27.

28.

APPEZNDIX A GUIDEI "NE

Combust.ible material usage:
control and manimization in safety-
related areas.

The glant siould be self-safficient
with respect to faire fighting
activities, and rely on public
fire department only for backup.

Fire brigades: organization,
training, and equipping.

Testing ancg maintenance of fare
protection program.

Training of fire brigade; driils
quarterly and with local fire
department at least annually.

Training of all shift members;
coordination with and training of
local fire department personnel.

Standards tor guidance: NFPA 27,
194, 196, 197, 601, and others.

Quality Assurance Program

QA programs of applicants and
contractor: to assure proper
control 10- the fire protection
program tor safety reiated
areas; progyram under manage-
ment control of the QA organi-
zation.

General Guidelines for Plant
Protection

Plant laycucr siould be arrange? to
isvlate safety-related systems fram
unacceptable l(ir€ hazards.

LGS FPER
APPENDIX A LOUCATIUN COMPAR ISON
Page item
& B.3.c wC
6 B. & wC
7 B.5 wWC
7 B.5.a W
8 B.5.b wC
8 B.S.cC wC
9 B.5.d WC
10 AC/WC
12 D.1.a.1 C
3-S5

REMARKS

See

See

See

note 1

note 1

note 1

note 1

note 1

note 1

note 1\

Section 3.1.2

Sarety-related systems are located in
fire areas separate 1rom those
containing major fire hazards.

REV. 1, 2/82
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29.

30.

Ji.

32.

33.

34,

3e.

37.

38.

APPENDIX A GUIDELINE

LGS FPER

AFPENDIX A LOCATION

COMPARISON

Plant layout shiould be arranged to
separate redundant safety-related
systems from each other.

Identificacior. of safety-related
systems and fire hazards.

Cable spreadang rooms snould not
te snared between multipie I aCtor
una ti.

The cable spreading room should
be separated from other areas of the
plant by 3-nour fire barriers.

Reauadant cabling in cable
spreading room should be separated
by 3-nour barrierai.

Interior wall and structural
com; onents, thermal inaulatio:r,
soandproofing, and radiation
sbieldanyg materials should be
noncombustible.

Interior finisies should be noncom-
bustable or listed by a testang
laboratory tor flame spread,
smoke, and fuel contribution oOf

25 or less.

Metal deck roor construction
should pe noncombustible or listed
as Class 1 by Factory Mutual System
Agproval Guide.

Suspended ceilings and supports
should be noncombustible.

Concealed spaces should be devoid
of combustibles.

Page

12

13

13

14

12

i3

13

14

14

item

D.tl.a.2

D.1.Z

D.1.¢c

D.1.c

D. 1.4

D.1.d

D.l.e

D.1.f

D.1.£

REMAKRS

See Section 3.1.2

See bection 3.1.2

Cable spreading rooms are not sharped
between reator units.

anle spreading room 1S separatea from
otaner plant areas by 3-hour barriers.

Cabling associated with redundant
safety-related systems i1s routed in
Separate raceways which are separated

in accordance with Fegulatory Guade 1.75.

See Section 3.1.2

See Sectuon 3.1.2

See Section 3.1.2

The suspended ceiling in the control
room is of noncombustible constric-
tion, consisting of mineral fiber
panels resting on a metal grid system
which 18 supported by steel wires.

See Section 3.1.2

REV. §, /82
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barr.ers sepsrating faire

ould be normally closed
e ked provided with an-
ation 1 the control room.
penetrations A Fire dampers or £ §, compatibie
fire areas with the fire bar re installed
by a stapdard at all ventilation enetrations

where required through fire bDarrx

should Dbe 6 L . T'o the maximum extent possible,
1Istile mate S significant concentrations oOF «
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o1l day tanks, special fire o~

tection consisting Of automatic Lare
Suppressaion stems and/or Constru
tion capable of withstanding a fire
AS provided.

BUulk gas yrage (compressed Or
ryogenic) should not De permittsa
inside structures Lousing
safety-related equipment. Flammable
jases should be stored outdoors Ox
jetached Lk rildings.

sure gas storage L High pressure gas storagye cylinaers
I should be located with are stor - d vertically.
1§ axis parallel to building

Use of compressed gases inside
buildings should be contreclled.
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62.

63.

64,

65.

66.

67.

68.

APPENDIX A GUIDELINE

LGS FPER

Ak FENDIX A LOCATION

COMPAR ISON

Caple and cable tray penetration

of fire barriers should be sealed
to give protection eguivalent to
that of the fire barrier.

The design of fire barriers for
cable trays should meet the require-
ments of ASTM E-119.

Fire breaks should be provided as
deemed necessary by fire hazards
analysis. Flame or fire re-
tardant coatings may be used as
a fire break for grouped electri-
cal cables.

Electrical cable construction
should pas® <% IEEE 383 flame
test.

To the extent practical, cable
construction tpat does not give off
corrosive gases while burning
should be used.

Cable trays, raceways,

conduit, trenches, or culverts
should be used only for cables.
Miscellaneous storage should not
be permitted, nor should piping for
flammable or combustible liquids
or gases be installed in cable
routing area.

The design of cable tunnels,
culverts, and spreading rooms
should provide for automatic or
manual smoke venting as required
to facilatate manual fare fighting.

Cables in the control room should
be kept to the minimum necessary
number. All cables entering the
control room should terminate there.

Page

18

18

19

19

19

19

item

D.3.d

D.3.e

D.3.f

D.3.9

D.3.h

D.3.1

D.3.3

See Section 3.1.2 |

See Section 3.1.2 |

See Section 3.1.2 l

See Sectaon 3.1.2 |

Electrical cable raceways are uwed
only for cables.

Building ventilation systems are
crpable of being manuaily controlled
tc effect smoke removal in safety-
related areas with cable concen-
trations.

Cables entering che control room

Are essential to the operation of the
control room and temminate withun

the control room.

REv. 1, 2782



69.

70.

71

72.

73.

75.

76.

77.

APPENDIX A GUIDELINE

AFPENDIX A LOCATION

Capnles should not be installed in
trenches or culverts in the control
room.

ventilation

Smoke and corrosive gases in
specific fire areas - evaluation
and control; discharge to outsade.

Ventilation systems exhausting
smoke Or corrosive gases should be
evaluated to assure single failure
or inadvertent operation does not
violate controlled areas of the
plant design.

Power supply and controls for
ventilation systems should be
run outside the fire area served
by the system.

Fire suppression systems should
be installed to protect charcoal

filters in accordance with Regulatory

Guide 1.52.

Air antakes for ventilating systems
serving areas containing safety-

related systems should be remote from

exhaust and smoke outlets of othex
fire areas.

Design and use of stairwells
and elevators.

Smoke and heat vents; minimum
ratios for natural convection and
forced convection.

Reguirements for breathing
apparatus ror fire brigade, damage

control, and control room personnel.

Page

19

20

20

20

20

20

21

Pa

21

LGS FPER
COMPAR ISON

Item

D.3.) c
D.4.a AC
D.4.b AC
D.4.c. AC
D.4.d AC
D.4.e £
D.4.f AC
D.b.g AC
D.4.h wC
3~13

REMARKS

See Section 3.1.2

See Sectuon 3.7.2

See Sectaon 3.1.2

See Sectaon 3.1.2

See Sectaon 3.1.2

Alr intakes serving areas whach
contain safety-related systems
are remote from exhaust and smoke
outlets of other fire areas.

See Section 3.1.2

See Sectaon 3.1.2

See Sectaion 3.1.2

REV. 1,

2/82



786.

79.

80.

82.

83.

84,

85.

8é.

APPENDIX A GUIDELINE

LGS FPER

APPENDIX A LOCATION

For tctal flooding gas extinguishing
systems, area intake and exhaust
ventilation dampers should close upon
initiation of gas flow.

nting and C ation

Fixed emergency lighting should
consist of sealed beam units witn
individual 8-hour minimum battery
power supplies.

Sealed beam battery-powered
portable hand lights should be
provided for emergency use.

Fixed emergency cammunication
should use voice powered nead Jets
at preselected stations.

Fixed repeaters for portable
radic commurucation units snould
be protected from fire damage.

Fire Detection and Suppression
F“". t n

Fire detection compliance with
NFPA 72D.

Fire detection system should
give audible and visual alamm
and annunciation in the control room.

Local audirle alarms should also
sourd at the location of the fire.

Fire alarms should be disztinctive
and unigue.

Page

i2

22

23

23

23

23

23

23

23

item

D.&%.1.

D.S5.a

D.5.b
D.5.¢c

D.5.4d

E.l.a

E.1.b

E.1.b

B.l.c

12

COMPARISON

Initiation of the carbon dioxide total
flooding system for the cable spreading
room actuates pressure switches which

initiate isolation of the steam flooding

dampers in the ventilation ducts penetra-

ting the cable spreading room walls.

See Section 3.1.2

Portable lights will te provided.

See Section 3.1.2

See Section 3.1.2

See Sectuon 3.1.2

Fire and smoke detection signals
are annunciated auaibly and
visually at the fire protection
panel in the control room.

Local annunciators near the cri-
tical hazards sound audible alarms.

Audible fire alarms are unigque
and distunct from other plant alaims.

REV. 1, 2/82



NJ.

APPENDIX A GUIDELINE

LGS FPER

APPENDIX A LOCATIUN COMPARISON

a7.

88.

89.

90.

91i.

92.

93.

94,

95.

Fire detection and actuation
systems should be connected to tle
plant emergency power supply.

Fire €ction wWater Sup stems
An underground yard fire main loop
should be installed furnish antici-
pated fire water reguirements; use
of NFPA 24.

Lined steel or cast iron pipe should
be used to reduce turberculation.

Means for treating and flushang of
fire main should be provided.,

Approved visually andicating
sectional control valves should be
provided for isolation of fire
main portions during maintenarce
or repair without shutting off
entire system.

Fire main system piping separate
from service or sanitary water
sSystem piping.

A common yard fire main loop may
loop may serve multi-unit nuclear
power plant sites, if cross-connected
between units.

Redundant 100% capacity fire pumps.

Fire pump connections to the yard
fire main should be widely separated.

Page tem

23 E.l.d C

23 E.2.a C

4 E.2.a C

4 E.2.a AC

4 E.2.a C

24 E.2.a C

24 E.2.b Cc

25 B.2.C C

25 E.2.c AC

See Sectaon 3.1.2

The yard fire main has been
installed in compliance with NFPA
No. 24.

The yard fire main untilizes
cement-lined cast iron pipe.

water used for fare protection
service meets the regquirements of
NFPA No. 22 and does not require
treatment. Flushing of tim fire
main 15 possible by sectionalized
control of the fire main loop.

Post indicator valves provide
sectionalized control and isolation
of porcions of the fire main loop.

The fire main loop is separate from
service water and domestic water
system piping.

A cammon fire main loop 18 provided
and cross-connected between units.

Two UL-listed fire pumps are provided,
each capable of supplyino 100% of the
fire water-rystem flow requirements.

See Section 3.1.2

REV. 1, 2/8B2



Each pump should have 1ts own 3 ! - Each fire pump 18 provided with
iraver with independent power individual drive, power source,
supp'! ies and control. and controls.

At least one [ire pump sSnou.a De One fire pump 15 diesel engine-araiven.
iriven by non-electrical means,

preferably diesel engine.

Pire pumps and dravers should

be located in rooms separated from
the i1 :maining pumps and egquipment
b hot fire walls.

Fire pump alarms indicating Fire pump availability, running,
ranning, driver availability, O and trouble alamms are annunciated
failure to start should be in the control room.

provided in the control room.

The fire pump installation conforms

Fire pump installation should
to the regquirements of NFPA 20.

conform to NFPA 20 as a minimum.

reliable water supplies 25 Fire protection water is normally
supplied from two coOling tower
Dasins.

Two Separat
should be providecd.

to : d L Tanks are not utilized for far

Regjuirements for tanks used
protection water supply.

supply fire protection water.
The fire water supply should Section 3.1.2
2 based on the largest expected

low rate for a period of 2 hours
300,000 gallon manimum) .

>r fresh water ponds Two cooling tower basins are
ient size may qualify as atilized for fire protection water
sole source of water for fire SUpply -
protection.
used I Ihe fire protection system

If a common water supply is
e fire protection and ultimate ultimate eat sink do not
heat sink, then fire water require- common water supply.
ments should be included in total

storage ~apacity, and failure of the

fire protection system should not

legrade the ultimate heat Sink.
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Automatic sprinkler systems
conform to appropriate NFPA
standard as a minaimunm.

econmendations for aAnterlior
manual hose anstallations.

Location of hose stations based
on whetheér an area is normally
occupied or normally unoccupied;
location of shutoff valves and
pressure-reducing devices outside
safety-related areas.

Hose nozzle selection should be
based on the fire hazard analysis;
electracally safe nozzles should
Le provided in vicinity of electri-

cal hazards.
Foam fire suppression.

Halon Suppression Systems

Recommendations for Halon
Suppression systems.

Carbon Dioxide Suppression Systems

Recommendat ions for carbon dioxide
Suppression systems.

Portable Extinguishers

Fire extinguishers should be provaided
in accordance with NFPA 10.

Dry chemical extinguishers should

be installed with due consideration
of cleanup problems and possible
adverse effects on equipment in area.

CUMPARISON

Automatic sprinkler and deluge
systems camply with the appii~
cable requirements of NFPA NOS.
13 and 15.

Section

Sectaion

Section

Portable extinguishers compatible
with the combustible material are
provided in accordance with NFPA
10 and the requirements of OSHA.

Dry chemical extinguishers will be
provided as required.




124,

125.

126.

127.

128,

129.

APPENDIX A GUIDELINE
Gu s _fo ] t
Areas
Prima S Ci ment

Fire protection requirements should
be provided on the bas.s of specafic
1dentified nazards.

Because of 1naccessability ~f
these arees, protectaon s uld be
provided by automatic f.xed systems.

Operation of the fire protection
systems should not compromise integ-
rity of the containment or other
safety-related systems.

Fire detection systems should alamm
and annunciate in the control room.

A backup fire detection
capability should be provided t.r the
primary containment.

Manual fire fighting capability
should be permanently installed
in containment.

Independent self-contained
breathing apparatus should be
provided near containment entrances.

LGS FPER
AFPENDIX A LOCATION COMPARISCN REMARKS
Page Item

32 F.l.a C Fire hazards have Leen igentified, as
discussed in Chapter 4, and fire
suppression systems have been proviaed
accordingly. The types and locations
of suppression systems are identified in
Table A-1 and Figures E-4 through e~1..

33 F.l.a NC See Sectaon 3.1.2

33 F.1l.a = The fire protection system does not
penetrate the primary containment
boundary. Also see item 9.

33 F.l.a C Actuation of the early warnang fire
detection system, as well as actua-
tion of any automatic fire suppression
system, 18 annunciated on the fire
protection panels in the control room.
Type and location of fire detectors
used 1s indicated in Table A-1.

33 FP.l.a NC See Section 3.1.2

s F.1.b AC See Section 3.1.2

L F.1.b WwC See item 77
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No. APPENDIX A GUIDELINE APPENDIX A LOCATION COMPAR ISON
Page Item

Control Rcom

130. The control room should be separated 35 F.2 C
from other areas of the plant by
3-hour fire barriers.

131 Recommendations for manual fire 35 F.2 C
fighting capabality.

132. Fire detection in the control 36 F.2 AC
room.

133, Breathing apparatus for control 36 F.2 wWC
room operators should be readily
available.

1348, All penetration seals should be 36 F.2 C
airtigat.

135. Control room ventilation 36 F.2 AC
provisions; smoke detection,
automatic isolation, and venting.

136. Cables should not be located in 3e F.2 NC
concealed floor and ceiling spaces.

137. All cables that enter the control 36 F.2 e
room shall terminate in control room
aole eadin m

138. Use of automatic water or foam 37 F.3.a.1 AC
extinguishing systems in the cable
spreading room.

139. Manual hoses and portable extin- 38 F.3.a.2 C
guishers should be provided as
backup.

318

See Sectuon 3.1.2

See Sect.ion 3.1.2

See Sectaon 3.1.2

See item 77

All penetrations in the control room
walls, flooxr, and ceiling will be
sealed airtight.

See Section 3.1.2

See items 38 and &9

Cables entering the control room are
essential to the operation of the
control room and terminate within the
control room.

See Section 3.1.2

danual hose stations and portable
extinguishers are located outside
both entrances to che cable spread-
ing room.
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ir davisions Of safety-related
; are routed through the cable
1ing room. ! raceways through

he QAille nt divisions are routed
parated 1ro 2 other in accor-

wit 2 1de 1.7

eading rox
from otler

WUr rated

i
IXimace ly
LA lea

fes

should bDe overed
fire retardaant

Oomat ic - tems are acce : table
I 4

pEl nary I[1re :MAE‘{Q‘S‘JLg,IA i

ixed water system 18 used as Dackug

Even though the g ¢ julatory
uide 1.75 are a { unat

i provided with

auxiliary shutdown system with
ling independent of the cabie

reading room should be provided
75 guidelines are not met. panel with cablin
througa tie cable




148,

149,

151,

152.

153.
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APPENDIX A GUIDELINE AFPPENDIX A LOCATION COMPARISON
Page Item
For multiple reactor unit sites, 39 F.3  ~
cable spreading rooms should
not be shared.
The ventilation system to the 39 F.3 C
cable spreading room should be
designed to 1solate the area
Upon actuation of a gas extinguishing
system.
Smoke venting of the cable spreading 39 F.3 NC
room should be controlled automati-
cally by the fire detection or
suppression system.
Capapility for remote manua. 39 F.3 AC
control of smoke venting should
be provided.
nt C uter RO
Fire protection recommendations 39 F.& NA
for safety-related computers.
Switc s
Switchgear rooms should be 40 F.5 NC
separated from the remainder of the
plant by 3-hour rated fire barriers
to the extent practicable.
3-20

REMARKS

Each reactor unit 1s served by a
separate cable spreading room.

In the event of actuation of the

C0, system .n the cable spreading
foum, ventilation ducts penetrating
the boundaries of the room are auto-
matically isolated by steam flooding
dampers. The dampers are actuated

by pressure switches connected to the
C0, distribution piping.

Automatic smoke venting for areas
served by gas extinguisoing systems
1S not recommended and 1S not needed
in the cable spreading room.

See item 76

The plant computer 1s not
safety-related.

The switchgear rooms at El. 239
feet 1n the control structure are
separated from each other by

3-hour rated fire walls. These
rooms and the one at El. 217

feet in the control structure

are separated from the remaining
areas of the plant by 3-hour rated
fire walls. The floors and ceilings
cf the rooums are capable of 3~-hour
fire ratings with the exception of
exposed structural steel sugporting
the slabs.
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remoce iale

ertection,

Mmexrol, ar

Station

lattery room i be

separated m €each other and othne
ilant area Yy 3~hour ratec rire

barriers.

ventilation should maintain
irogen concentration below %
y volume.

Hose stations and portable

extinguishers should be provided.

Lubrication and Control

wall with a minimum raiaing
of 3 hours should separate al
safety-related areas and eq .ig
ment from turbine oil systems.

L

1

Hose stations and portaple
extinguishers are located in the
vicainity Oof the battery rooms

Lo provide errective coverage

of these areas.

hree-hour fire walls with Class A

fire Coors separate areas containin

safety-related equipment irom the
turbine oil systems.

:J
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AFPPENDIX A LOCATION

COMPAR ISON

161.

162.

163.

164,

165.

166.

167.

163,

169.

Diesel Generator Areas
Diesel generators should be
separated from each other and from

other plant areas by fire barriers
baving a minimum rating of 3 hours.

Automatic fire suppression such
as AFFF (foam} or sprinklers
should be installed.

Automatic fire detection should
be provided to alarm locally and to
alarm and annunciat: in control room.

Drainage for fire fighting water
and means for local manual venting
of smoke should be provided.

The day tank should be located in
separate 3-nour rated enclosure
capable of containing the entire
tank capacity.

The day tank enclosure should be
ventilated to avoid accumulation of
of oil fumes.

The day tank enclosure should
be protected by automatic fire
suppression.

Diesel Fuel Oi1l Storage Areas

Recommended locations for diesel
fuel o1l storage tanks.

Diesel fuel oil tanks located
in separate buildings should be
provided with autaomatic fire
suppression.

Page

42

ol

42

42

“2

42

42

42

43

item

F.9

F.9

F.9

F.9%.a

F.%. a

F.9.b

F.10

F. 10

3-22

The diesel-generators are separated
fiom each other and other parts of
the plent by 3-hour fire walls
with Class A fire doors.

Each diesel-generator room 1is
provided with a pre-action sprinkler
system actuated by heat detectors.
Each diesel-generatar 1s provided
with fire detectors which alamm
locally and also annunciate in the
control roomn.

See Sectian 3.1.2

Each day tank is located in a

separate J-hour rated enclosure capatle
of containing the entire tank capa~
city of 800 gallons.

Each day tank 1s located in a totally
e2nclosed vault area.

Sea Section J.1.2

See Sectuion 3.1.2

Diesel fuel o1l tanks are buried.
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LGS FPER

170.

171.

172.

173.

174,

175.

176.

Diesel fuel oil tanks should not be
located directly above or

below safety-related systems or
equipment regardless of fire
rating separation.

ted s

Separation of safety-related
pumps by fire barriers; use of
avtomatic spranklers.

Early warning fare detection
should be installed with alarm and
annunciation locally and in the
control room.

Local hose stations and portable
extinguisaers should also be
provided.

Equipment pedestals or curbs

and drains should be provided to
remove and direct water away from
safety-related equipment.

Provisions should be made for
manual control of the ventilation
system for smoke removal.

w_Fue €a

Portable extinguishers sho.ld be
located wathin this area.

Page

43

“s

44

4s

44

s

44

F.1

F. 1

F. 1

F. 11

F. 11

F.12

3-23

COMPARISON

No safety-related eguipment 18
located above the buried tanks.

See Section 3.1.2

Early warning fire detection is
provided in all areas housing
safety-related pumps.

Except for the spray pond pump
structure, hose stations and
portable fire extinguishers are
provided for use in all areas
housing safety-related pumps. In
consideration of the low combustible
loading an the spray pond pump
structure, portable extinguishers
are deemed adequate to control and
extinguish a fire at any pump.

Safety-related equipment is
mounted on pedestals or suitable
framework. Drainaje f{acilities are
provided throughout the plant as
reguired.

See item 76

A portable extinguisher 1s availatle
in the area immediately adjacent to
the new fuel storage vault.
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178,

179.

180.
181,

182.

183,

184,

185,

186.

APPENDIX A GUIDELINE

AFPPENOIX A LOCATION

LGS FPER

Hose stations s!lould be located
within hose reach of this area.

Automatic fire detection should
alarm and annunciate in the control
room and alarm locally.

Combustibles should be limited
to a minimum in the new fuel area.

Sturage area drainage capability

The storage configuration of new
fuel should be such that cratically
18 precluded for any water density
that might occur during fare
fighting.

Spent Fue ea

Local nose stations and
portable extinguishers should be
provaded.

Automatic fire detection should

be provided to alarm ard annunciate
in the control room and to alarm
locally.

Radwaste Inclosure

The radwaste enclosure should be
separated from other areas of the
plant by fire barriers having at
least 3-hour ratings.

Automatic sprinkle:: should be
used in areas where combustible
materials are located.

Automatic fire detection should be
provided to annunciate and alarm
in the control roam and alarm
locally.

Page

“u

4“6

45

45
45

45

45

45

45

45

F.12

F.12

F.12

F.13

F.13

F. 14

F.e

F.14

3~-2%

COMPAR 150U

A hose station is located adjacent
to the new fuel storage vault.

There 18 no fire detection provided
on the refueling floor level in the
reactor enclosure.

Combustibles willi be controlled by
administrative procedures. See note 1.

See Sectian 3.1.2 |

See Section 3.1.2 |

Hose stations and portable ex-
tinguishers are available at the
spent fuel storage pool.

See item 178

Tne radwaste enclosure 18 separated
from other parts of the plant by
3-nour fire barriers with Class A
fire doors.

See Section 3.1.2 |

See Sectian 3.1.2 |
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188,

189.

190.

191,

192.

193.

LGS FPER
APPENDIX A GUIDELINE APPENOIX A LOCATION COMPARISON
Page Item
Ventilation systems should be 45 F. 14 C
capable Of being 1solated during
& fire.
Water should drain to ligud 45 r 14 C
radwas*€ sumpgS.
Decontam tion Areas
The decontamination areas should be 46 F.15 C
protected by automatic sprainklers
if flammable liguids are stored.
Automatic fire detection should be 4o F.15 NC
provided to annunciate and alarm
locally.
The ventilation system should “6 F.15 c
be capaole of being isoclated.
Hose stations and portable extin- 46 F.15 o
guishers should be provided.
Safety-Related Water Tanks
Fire protection provisions for 46 F. 1€ NA
safety-related water tanks.
3-25

The radwaste enclosure ventilation
system is capable of being isoclated.
Fire dampers and doors restrict the
spread or faire.

All drainage in the radwaste
enclosure 18 to liguid radwaste sumps.

See Section 3.1.2

No automatic fire detection 1is
provided for the decontamination
areas.

The ventilation systems for the
access control and radwaste enclosure
decontamination rooms can be isolated.

Hose stations and portable extin-

guishers are available for use in
all decontamppnation areas.

The plant has no safety-related
water tanks.
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The cooling towers are Of noncombustable
ronstruction except for the fill materaial,
wnich 18 polyvanyl chloride. NO satety-
related structures Or systems are located
near the cooling towers sSuch that they
could be affected by a fire in the
COOLINI LOowers.

should be 0Of
construction,
that a fire will

Ssalety~-related Systus

o0ling towers should be of ¢ / AL See Section 3.1.2

noncorbustible construction
when the Dasins are used I0rxr tne
Jltimate [« at Sink Or fOor the
fire protection water supply.

Miscellaneous Areas

Miscellaneous areas (e.g., record warehouse, machine shop, record
storag=® areas, shops, wvarenouses, Storage, auxiilary boiler room,
auxiliary boiler rooms) should be and other miscellaneous areas are
located so that a fire an suci S parated [rom areas containing
areas will not adversely affect safety-related systems by J-hour
any safety-related systems. rated fire barriers sSo that safe
snutdown will not be jiopardized.
Fuc l 0il tanks for auxiliary No. 2 fuel o1l and No. 6 fuel
boilers should be buried, I oil for the auxiliary ©Oilers is
provided with dikes to contauin tlLe Stored in aboveground « Utdaoor
tanks wilcCh are provided with diknes
large enough to contain tie entire
tank contents.

entire tank contents.

xations should b ( ssed gas storage cylinders

fire protection ) +ding are located OUtAOOIS.
ystems. jui rements of NFPA No. 51V
i will be followed.
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NO. APPENDIX A GUIDELINE APPENDIX A LOCATIUN COMP ARISON
Page item

199, local hose stations and portable 47 G.1 C
extinguishers should be provided.

200. The requirements of NFPA 51 and 47 G.1 wC
51B are applicable to these hazards.

201. A permit system should be required 47 G.1 WC
for utilization of this equipment.

€ C €

202. Dry ion exchange resins should not 47 G.2 wC
be near essential safety-related
systems.

203. Dry unused resins should be 47 G.2 NC
protected by automatic wet pipe
sprinkler systems.

204. Fire detection by smoke and heat 47 G.2 NC
detectors shouid alarm and annunciate
in the control roam and alarm locally.

205. Local hose stations and portable 47 G.2 c
extinguishers should be provided.

206. Storage areas of dry resins 47 Ge 2 NC
should have curbs and drains.
Hazardous Chemicals

207. Recommendations for storage of 48 G.3 WC
hazardous chemicals.

208. Materials that collect and contain 48 G.4 wC
radioactivity (e.g., sSpent ion
exchange resins, charcoal filters,
HEPA filters) should be stored in
closed metal tanks or containers
located in areas free from ignition
sources or combustibles.

3-27

REMARKS

A local nose station and portable
extinguishers are available.

See item 1986

See note 1

Storage areas will be remote from

essential safety-related systems.

Local hose stations and portable
fire extinguishers are provided in
the vicinity of storage areas for
dry resins.

No fire detection 1s provided for
dry resin storage areas.

See item 203

No curbs are provided.

See Section 3.1.2

See note 1
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No. APPENDIX A GUIDELINE AFPENDIX A LOCATICON COMPAR ISON REMAKKS
Page Iiem
209. These materials should be protected 48 G. & wC See note 1
from exposure to fires in adjacent
areas.
210. Consaderation should be given 48 G. 4 e Provisions for accommodating decay
to requarements for removal of heat are considered when selecting
isotopic decay heat from entrained containers.

radioactive materials.

€1) Administrative controls and procedures concerning fire protection will be developed
during preparation of plant procedures.
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3.1.2 EXPLANATORY NOTES FOR APPENDIX A COMPARISON

Item 7
Appendix A Guideline
A single failure in the fire suppression system should not
impair both the primary and backup fire suppression
capability. For example, redundant fire water pumps with
independent power supplies and controls should be provided.
LGS Design
As described in Section 2.1.2, fire water is supplied by two
redundant pumps, each of which is capable of providing the
design fire protection system flowrate at the design
pressure. Power for the motor-driven fire pump is provided
from either of two independent offsite power sources. The
controls for the diesel engine-driven fire pump are
dc-operated and are powered from batteries which supply only
the engine-driven fire pump. Therefore, no single failure of
the power supplies can affect both fire pumps. By the use of
sectional isolation valves, damaged portions of the yard fire
main loop can be isoclated without affecting the major portion
of the loop. The provision of hose reels and portable
extinguishers for manual fire fighting precludes the
possibility of a single failure in an automatic fire
suppression system from disabling all means of fire
suppression for a given area.

Item 9

Appendix A Guideline

Failure or inadvertent operation of the fire suppression
system should not incapacitate safety-related systems or
components.

LGS Design

Although it can be postulated that failure or inadvertent
operation of the fire suppression system may incapacitate
safety-related systems or components, such failure or
inadvertent operation will not prevent safe shutdown from
being achieved through the use of redundant safety-related
systems.
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Appendix A Guideline

On n yle~reactc sites where ther are opera

[ r ting reactors

and construccvion of remaining units 1s >ing completed, the
t v : - ing evaluation

S ::“vt;rcb{-ftAon

tf necessary to protect

u‘t:c” e hazards. The

an ./._«Ai have the lead

fire ection program should provi
and include additional fire barrice

capability, and ddTlﬂLWf?utlvP con
the operating units from constr
superintendent of the operating
responsibility for site fire pr

pl

O

1

procedures will bv prepared to protect the
! from fire hazards associated with
ction of Unit 2. Special precautions will be taken to
prevent and control fire hazards. Use of open flames and
welding or cutting equipment will be properly supervised.

Construction of both the underground yard fire main and the
fire water distribution piping inside both units of the plant
will be completed prior to Unit 1 operation so that manual
hose station coverage will be available in Unit 2 as well as
Unit 1. Portable fire extinguishers will also be available
in the Unit 2 portions of the plant during its construction.
The construction site will be kept clean and orderly and

contractors' sheds will be kept outside the confines of new
construction.

Item 14

Appendix A Guideline

Simultaneous fires in more than one reactor need not be
postulated, where separation requirements are met. A fire
involving more than one reactor unit need not be postulated
except for facilities shared between units.

LGS Design

The fire protvrtmon program is based on the occurrence of a
fire in only one reactor unit or one common area at a time.
The unitized portions of the turbine enclosures and reactor
enclosures are separated from each other and from common
areas by 3-hour rated fire walls. The operating floor cof the
turbine enclosures and the refueling floor of the reactor
enclosures are common areas which serve both units. The
control structure and the radwaste enclosure are common areas
which are separated from the adjacent reactor enclosures and
turbine enclosures by 3-hour rated fire walls. The Unit 1
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extra air bottles should be located onsite for
‘ontained breathing unit. In addition, an onsite
air should be provided and arranged
quick and complete replenishment of exhausted
bottles as they are returned. 1f compressors are
a source of breathing air, only units approved for
\g air should be used. Special care must be taken to
the compressor in areas free of dust and contaminants.

l1f-contained breathing apparatus will be available for use
)y control room personnel and fire brigade members. The
breathing apparatus will have a minimum operating life of

hours for control room personnel and 1 hour for fire
brigade members.

A
“

An onsite reserve air supply of six hours for at least five
persons will be provided in stored air bottles. Compressors,
1f used, will be units approved for breathing air.

Item 79

Appendix A Guideline

Fixed emergency lighting should consist of sealed beam units
with individual B8-~hour minimum battery power supplies.

LGS Design
The emergency lighting system consists of an ac subsystem and
an ac/dc subsystem. The emergency ac lighting is powered
from Class IE buses which automatically transfer to the
standby diesel-generators upon loss of the normal power
source. Emergency ac lighting is provided throughout the
plant to maintain minimum lighting levels necessary for
access to and operation of all safe shutdown equipment for a
period greater than 24 hours.

The emergency ac/dc lighting is normally powered from the
Class IE buses. In the event of loss of the Class IE ac
source, an automatic transfer switch immediately transfers
this lighting to the 125 V dc non-Class IE station battery
source. This power source is sufficient to sustain the ac/dc
lighting load for approximately i hour if offsite power is
lost indefinitely. All emergency ac/dc lighting fixtures are
of the incandescent type. Emergency ac/dc lighting is

i
provided for the following areas:
Control room

Auxiliary equipment room
Cable spreading room

3-47
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Static inverter room

4kV switchgear compartment

13kV switchgear compartment

Drywell

HPCI, RCIC, and RHR pump compartments
(at exit doors only)

i Diesel-generator compartments

j. Stairways and access corridors.

O Mmoo Q.

The cables for both emergency lighting subsystems are routed
exclusively in conduit, most of which is embedded in
concrete. In lieu of lighting associated with the emergency
ac/dc subsystem, lighting fixtures with individual! battery
packs are provided in the spray pond pump structure. The
battery packs are rated for 3.75 hours.

Item 81

Appendix A Guideline

Fixed emergency connunication should use voice powered head
sets at preselected stations.

LGS Design

Requirements for the reporting of fires and the direction of
fire fighting efforts are considered in the design of the
plant communication system. Fixed emergency communication
equipment 1is located at every floor level of the plant at
preselected stations but does not include voice powered head
sets.

Item 82

Appendix A Guideline

Fixed repeaters installed to permit use of portable radio
communication units should be protected from exposure fire
damage.

LGS Design

Portable radio comnurication units will not be provided at
the site.

The use of portable radios has been known to energize or de-
energize electrical equipment and components. _This effect
has been considered in light of the requirement that fire
protection equipment should not adversely affect shutdown
equipment.
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design of cooling towers with PVC and polyester fill material
and without fire protection sprinklers.

Item 207

Appendix A Guideline

Hazardous chemicals should be stored and proterted in
accordance with the recommendatons of NFPA 49, "Hazardous
Chemicals Data." Chemicals storage areas should be
well-ventilated and protected against flooding conditions
since some chemicals may react with water to produce
ignition.

LGS Design

Hazardous chemicals are stored in areas that are remote from
safety-related areas, are well ventilated, and aire protected
against flooding. The controls and precautions relative to
hazardous chemicals to be commonly used in the plant will be
set forth in the administrative procedures.

Hazardous chemicals will be transported in the usual shipping
containers, stored in suitable areas. Protection,
separation, and isolation criteria will be followed in
accordance with the recommendations of NFPA 49, "Hazardous
Chemical Data."

The ventilation system provided for the chemical storage
areas will assure that the toxicity level and potentially
explosive gaseous mixtures in these areas meet the
requirements of NFPA 49.

Adequate drainage will be provided.

3-69 REV. 1, 2/82



BLANK




LGS FPER

3.2 APPENDIX¥ R OF 10 CFR PART 50

The purpose of this section 15 to compare the fire protection
provisions of Limerick Zen=rating Station (LCS) Units 1 and 2
with the guidelines in Appendix R of 10 CFR Part 50.

To identify areas of pnten*fa, impact and t» facilitate
comparison, 2 matrix addressing each guideline of Appendix R and
relating to the plant systems, equipment, and componentg 1is
included as Section 3.2.1. Tae matrix has extracted all
suggested guidelines from Appendix R and given each an item
number, 1 through 45. Each item has conrdeonsed a particular
guideline and makes reference to the section in Appendix R where
that guideline can be found. The general degree of conformance
to the guideline is indicated in the "comparison” column, using
codes defined as follows:

C - indicates contormance to the guideline or
conformance to its intent. Substantiating
statements may be included as part of the matrix or
in Section 3.2.2.

AC - indicates ccnformance to the guidelines by
alternate means or mzthcds. The marner of
conformance is included i1n the matrix or discussed
in Section 3.2.2.

wC - indicates that design changes, means, or methods
are planned in order to c¢onform, or conform to the
intent of the gquidelire. The planned design
changes, means, or methods and the manner of
conformance are discussed in Section 3.2.2.

NC - indicates that the plant is not in conformance and
no design changes arc planned. The basis for non-
conformance tu the ,uideline is included in the
matrix or discussed in Section 3.2.2.

NA - indicates *that the guideline is not applicable to
Limerick ienerating Station Units 1 and 2.
Substantiating statements are included as part of
the matrix in Section 3.2.1.

In the "remarks" coluwmn, additional imiormation is provided to
explain or expand on the degree of conformance. Alternatively,
reference may be made tc Section 3.2.2 for a more detailed
discussion. The item numbers in Secticn 3.2.2 correspond to
those in Section 3.2.1.
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SECTION 3.2.1

DETAILED COMPAsISON T¢ ARSENDIX B CF 10 CFE ¢AsI 50

———eeee o BEREUDIX B GUIDELINE
TwO Sejarave water supplies shall be provided to

tarnish necessary water volume and preassure to the
tire main 1lcop.

Eacl supply shall consist of a storage tank, pump,
piping, and approgriate isolation and control
valves.

T.ese supplies shall be separated so that a failure
of one supply will not resalt in a failure of
the otiier supply.

Each supply of the fire water distribution system
fnall be capabie of providing tlhe maximun expected
water demanas tor a period of 2 hours.

Fequirement s [Or enSUring minimum water volume when
Storage tanks are used for combined service-water/
fire-wWater uses.

Bejquirements ror other water Systems used as
sources of fire protection water.

2ucraonal Isoistion Valves

Sectaional .solation valves such as post indicator
valves Oor Key Operated valves shall be installed
in tae rare main loop to permit isolation of
por+ions or the main fire main loop for maintenance
Or repair without interrupting the entire water
supply.

APPENDIX E
~ALEM NO.

3~73

COMEARLSON

BELASES

In il1€u O Storage tanks, the cooling
tower Lasins of the Unat 1 and W:at J
circulating water sSystems are used
4S8 the two SOUurces Of wate€r 10r the
fire main loop.

See Section 3.2.2

Tne storage capacity of each cooling
tower 1s 7,000,000 gallons, which is
well in excess of the 370,000-gallon
volune required for two-hour operation
Of tne largest sprinkler system
cancurrent with hose stream operation
at 1000 gpn.

See Section 3.2.2

See Section 3.2.2

REV 1, 2/82




.

0.

1.

14.

LGS

ARPENDIX ¢ GUIDRLINE =
HBycrany lIsolation Valyves

Valves siall pe installed to germat i1solation o
ourtside hycrants from the fire maia for maintenance
Of lepail witaout interrJdpting the water supply to
dutomatic or manual fire sSuppression systems,

Standpipe and hose sSystems suaeil Le 1installed so
that at least one effective hose stream «ill De
aple to reach any lLocation tnat contains or
presents an exposure fire nazard to structures,
Systems, Or COMpPONEnts Amportant to satetry.

ACCeSS tO perwit efiective functioning of the
fire brigyade stall 1€ provided r0 all areas
that contain Or present an exgosure fire hazard
t0 Structures, Sysftems, Or CONpONents imgortant
to safety.

Standpipe and Lose stations snall te i1nside P2WE
containments and Ewa containments that are not
inerted.

For 8Wk drywells, standpa pe
shall be placed outside the
adequate lengtius of hose to
location inside the drywell
OSe sStrea.

and hose stataons
drywell with
reach any

witl. an efrective

dycrogzatic Lose Tests
Fire hose Siall Le hydrostaticCally tested at a

yressure o: 150 psi or 5Su pS1 arove maxunus fire
malin Operatiig pressure, wiicnever 15 Jreater.
HO8€ Stored in cutside (0S¢ wOUSES Siall be tested
atinwally. nter10r standpipe hose shail te
tested every t..ree years.

Aurowat ic_rire Petection

Automatic ire detection systems snasl be
instalied in all areas or the plant that

contaln Or present an exposure lire pazara to

safe siutdow safety-related systens Or Coaponents.

FPEX

AfP7ENDIX B

~A1EE 80, CLARABLISCN et AEMARES
« C
D NC See Section 3.2.2
7 <
D A The primaty cohtainme.t 18 inerted
with mitrogen during reactor
operation.
D [ Tie 0VSe revls lOoCatau rearest
tne drywell entrances are equlppec
with a Wil-i00t lengtr Of firfe [ofe.
10 supplement tnis hose lengtl, o
LOSE Caltl egyalj ped With enoagl. wors
tO reach any loCetion witiad tie
arywell will ke located near eacl.
drywell €ntrance.
) W
F -
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16.

17.

18.

15.

LGS FPEE

AFPENDIL &
———BEEENDIX E GULOELINE —22EH NO. CCdlah ] SON

These fire detection systems shall be capavle of
operating with or without offsite power.

Fize Provzeczion of Safe Shutdoen Cepability

Fire damaye shall be limited so that one train G.l.a W
Of systems necCeSSaery tO achieve and maintain

hot shutdown conditions from either the control

YoOm Or energency control station 1S free of

tire damage.

Fire damage shall Le limuted so tiat systems G.1.D WC
necessary to acnieve and maintain cold

shutdow.. Irom eitLer theé control room or

emergency control station can be repaired

within 72 uours.

Consideration of associated non-satety circuits G.2 C
68 requiraunyg protection to ensure ireedom Lrom (part oz
fire damage. first

para-

graph)

Alternative means o ensuring that one train of G.2.a AL
SYStems necesSsary to acnlieve and maintain Lot G. 2.Db
shuytdown 1s free oz fire€e damage (where cacles or GedeC
€julpinent i redundant trains are located .in tne
Sameé [ire area).
Alternative seans of provicing fire protect.ion G. 2.4 NA
irside non~inerted containments. G. 2.e
Gelof
Frovaision o. alternative or dedicated shutdown G. 3 .

Capabllity .n certain rire areas.

=75

As described for ivem 3e, properiy
Cooruinated Class IE protective
devices are provided to prevent
fire-caused circuit tauits

Lrom propagating from the faulted
Circuat tO Otuer Circuits in tue
pOwer dastraibution system. There-
fore, tie capavility to acuieve
and maintairn hot sShutdown CONGitions
1S ensured without providing
sSpecial protection from fire for
circuits not directly related

tO tne sare sSlutdowi. sSystems and
components.

See Section 3.4.4

T primary cuntaument 15 .s.erted
With nAtrogen Jduring realtor
operation.

See secrion J.c.4
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APPENDIX R

APFENDIX B GU BE_ ~ATEM NO. COMPARISON it IR 5
Eire Brigade
Requirements for the onsite fire Lkrigade. H wl
Eike Erigade Iraiping
Requirements [Or training of fire brigade nembers. 1 WC
gmergency Lighting
gnergency ligatino anits with at least an 3-hour J AC See Sectaon 3.2.2

Lattery power supply shali be provided in all areas
needed [Oor operation orf sare shutdown equipment and
in access and egress routes tuereto.

Admanastrative Coutrols

Estaplishment Oof administrative controls to K wWC
minimize fire hazards.

Alternarive and Dedicated Shurdown Capability

The shutdown capalility provided tfor a specific .1 C
fire area suall be able to achieve and maintain

Ssabcritical reactivity conditions in the reactor,

maintain reactor coolant inventory, achieve and

maintain Lot shutdown conditions, acnieve cold

shutdown conditions within 72 hours, and saintain

colda shutdown conditions thereafter.

During the postfire shutdown, the reactor ccolant o3 £
system process variables shall pe maintained wito-

in those predicted for a loss of normal ac power,

and the fission product boundary integrity shall

not be afrected.

Performance goals for tihe snutdown functions. L.2 C The systems and components relied on
for hot shutdown and cold shutdown
in the event O a fire have been
selected so as to ensure that the
listed goais are achieved.

The alternative shutdown capability shall ve L.3 NA As discussed in i1tem 20, the addition

independent or the specific fire areas. of alternative or dedicated shutdown
Capability is not needed to ensure
that hot shutdown can be achieved.

The shutdown capability shall accommodate postfire L.3 C All systems and components relied on
conditions where offsite power is available and for hot shutdown and cold shutdown
3-76 REV 1, 2/82
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LGS FPEA
APPENDIX &
e BEEENDIX B SUIDELINE _ATEM NC.

wiwry OffS.te ,Ower 1S Ot availatle for 72 hours.

I1f the capatility to actieve and maintain cold L4
enutdown will not bLe availalkie because of f[ire

danage, the ejuipment and systems COmMprising

the means t0 acnleve and maintain the uot shutdown
condition stali be capable of maintaining such

condations until cold shutdown can Le acnieved.

1f the equipment and systems comprising the means L.y
to achieve and maintain Lot sunurdown conditions

wilil not o« capable Of Leinj powered by Loth

onsite ana Olisite €lecrric power systems oecause

of fire dauage, an indepenaent onsite power system

snall be provided.

Equipment and systeme comprising the means to L.5
acnieve ani maintain cold ghutdown conditions shall

not te damaged by fire; or the fire damage to such
equipment and systems siiall be limited so that tne

systems can be made operawvie and cola shutdown

can Le achieved within 72 Lours. 5

daterials ior such repairs shall be readily L. 5
avaiiable on site and procedures shall ce in
effect to implement such regpairs.

If the equipment and systems comprising the L.5
means to acaieve and maintain cold shutdown

.onditions (and whbich are used prior to 72 hours

aiver the rfire) will not be capable of being

powerea by bLoth offsite and onsite power systems

because of fire damage, an independent onsite

power system snall te provided.

Shutdown systems installed to ensure postiire L. &
shutdown capability need not te designed to

meet seismic Category I criteria, sinjle failure

criteria, or other design basis accident criteria,

except where required for other reasons.

Isolation of safe siutdown equipment and systems L.7
from associated non-saleéty circuits.

3-77
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BEAARE S

in the event Ol a {11¢ are€ Coagalle
Ol Delny powered trow. the Onsite
power supplies, 1.e., the statioun
ratteries and stardby diesci-
Jenerators.

See Section 3.2.2

The materials required and repéar
procedures that will be necess:ry
in order to achieve cold shutd wn
remain to be i1dentiiied.

See Sectaion 3.2.2

See £ ction 3.2.2
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‘ 3.2.2 EXPLANATORY NOTES FOR APPENDIX R COMPARISON

Item 3

Appendix R Guideline

These supplies shall be separated so that a failure of one
supply will not result in a failure of the other supply.

LGS Design

The Unit 1 and Unit 2 circulating water systems are
completely separate, so that any failures occurring in one
system will not affect the other system. The two fire pumps
are located in separate compartments within the circulating
water pump structure. The connections of the fire pump
discharge lines to the [ire main loop are located underground
to minimize the poteniial for damage to the piping.

Item 5

Appendix R Guideline

When storage tanks are used for combined service-water/fire-
water uses, the minimum volume for fire uses shall be ensured

. by means of dedicated tanks or by some physical means such as
a vertical standpipe for other water service. Administrative
controls, including locks for tank outlet valves, are
unacceptable as the only means to ensure minimum water
volume.

LGS Design

Storage tanks are not used as the sources of fire protection
water. As noted in items 2 and 4 of Section 3.2.1, fire
protection water is obtained from the cooling tower basins of
the Unit 1 and Unit 2 circulating water systems, each of
which has a storage capacity of 7,000,000 gallons. Although
the cooling tower basins also serve as the water sources for
the service water systems, the storage capacity of the
cooling tower basins is sufficient to ensure an adequate
water supply for both systems (service water and fire
protection water) without dedicating a certain volume of
water to either system.

One of the two cooling tower basins will become unavailable
as a source of fire protection water if the basin is drained
to allow maintenance of it, or if the stop logs are inserted
in the 96-inch circulating water lines from the cooling tower
to allow work on some portion of the circulating water

. system. In this situation, the fire pump suction valves from
the affected circulating water line will be closed in order
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to avoid jeopardizing the operability of the fire pumps. The
unaffected circulating water lines and cooling tower will
remain available to provide fire protection water to both the
fire pumps.

Item 6

Appendix R Guideline

Other water systems used as one of the two fire water
supplies shall be permanently connected to the fire main
system and shall be capable of automatic alignment to the
fire main system. Pumps, controls, and power supplies in
these systems shall satisfy the requirements for the main
fire pumps. The use of other water systems for fire
protection shall not be incompatible with their functions
required for safe plant shutdown. Failure of the other
systen shall not degrade the fire main system.

LGS Design

The suction piping of the fire pumps 's permanently connected
to the 96-inch circulating water lines that supply water from
the cooling towers to the main condensers. Since there are
no pumps or valves located in the circulating water lines
between the cooling tower basins and the connection points of
the fire pump suction lines, no re-alignments are necessary
to make the circulating water system available to provide
water to the fire pumps. Therefore, there are no active
failures of the circulating water system that could degrade
the fire main system, and no special requirements are needed
for the circulating water pumps or their associated power
supplies and controls.

Item 9

Appendix R Guideline

Standpipe and hose systems shall be installed so that at
least one effective hose stream will be able to reach any
location that contains or presents an exposure fire hazard to
structures, systems, or components important to safety.

LGS Design

Hose reels are located throughout the p.ant in areas that
either contain systems and components important to safety or
present an exposure fire hazard to such areas, with the
exception of the spray pond pump structure. Fire suppression
capability for the spray pond pump structure is provided by
portable fire extinguishers.
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As shown in Table A-1, the combustible loading in the various
compartments of the spray pond pump structure is low enough
that portable fire extinguishers are sufficient to extinguish
any postulated fire. Those compartments that contain
combustible materials are provided with fire detectors that
annunciate in the control room. In addition, the spray pond
pump structure is divided into two separate fire areas by a
3-hour rated fire wall along the centerline of the structure.
Components needed for shutdown method A are located on the
west side of this wall and components needec for shutdown
method B are located on the east side of the wall, so that a
postulated fire in either fire area will leave at least one
method available to safely shut the plant down.

Item 18

Appendix R Guideline

r P Except as provided for paragraph G.3 of this section,
where cables or equipment, including associated non-
safety circuits that could prevent operation or cause
maloperation due to hot shorts, open circuits, or shorts
to ground, of redundant trains of systems necessary to
achieve and maintain hot shutdown conditions are located
within the same fire area outside c. primary
containment, one of the following means of ensuring that
one of the redundant trains is free of fire damage shall
be provided:

a. Separation of cables and equipment and associated
non-safety circuits of redundant trains by a fire
barrier having a 3-hour rating. Structural steel
forming a part of or supporting such fire barriers
shall be protected to provided fire resistance
equivalent to that required of the barrier;

b. Separation of cables and equipment and associated
ron-safety circuits of redundant trains by a
horizontal distance of more than 20 feet with no
intervening combustible or fire hazards. In
additior, [ire detectors and an automatic fire
suppression system shall be installed in the fire
area; or

& Enclosure of cable and equipment and associated
non-safety circuits of one redundant train in a
fire barrier having a 1-hour rating. In addition,
fire detectors and an automatic fire suppression
system shall be installed in the fire area.
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LGS Design

For fire areas in which redundant trains of systems needed to
achieve and maintain hot shudown conditions are located,
protection against fire-caused damage will be provided either
by separating cables and equipment of redundant trains by a
horizontal distance of more than 20 feet with no intervening
combustibles, or by enclosing the cable and equipment of one
redundant train in a fire barrier having a 1-hour rating.
Fire detectors with control room annunciation are provided in
all such fire areas.

For the case of postulated fires in the control room or cable
spreading rooms, the capability to achieve safe shutdown is
as~ured by use of the remote shutdown panels. Cables for the
circuits involved in providing the remote shutdown capability
are not routed through the control room or cable spreading
rooms. Transfer switches are provided on the remote shutdown
panels so that fire-damaged ci.cuits in the control room or
cable spreading rooms can be isolated from the circuits
involved in providing the remote shutdown capability.

Certain fire areas containing cables and/or equipment of
redundant trains of systems needed to maintain hot shutdown
conditions are not provided with automatic fire suppression
systems. The low combustible loading in these areas, in
combination with the separation between redundant divisions
of safe shutdown equipment and the 1-hour rated fire barriers
enclosing certain electrical raceways, provides assurance
that safe shutdown capability will be retained in the event
of a fire in any of these areas. The fire areas involved
include the following:

a. 13-kV switchgear area (fire area 2)

b. Corridor at elev. 239 feet (fire area 7)

e. Static inverter compartments (fire areas 20 and 21)

d. Auxiliary equipment room (fire area 26; the raised
flooring in this area is provided with an automatic
Halon 1301 suppression system)

e, Corridor at elev. 177 feet (fire area 40)

f. Safeguard system isolation valve area (fire area 43)

g. Safeguard system access arca (fire area 44)

h. CRD hydraul‘c equipment area and neutron monitoring

system area (fire area 45)

ks RWCU compartments, FPCC compartment, and general
equipment area (fire area 47)

I RWCU holding pump compartments, RERS fan area, and
corridors (fire area 48)

k. Service water pipe .tunnel (fire area 75)
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All other fire areas containing cables and/or equipment of
redundant trains of systems needed to maintain hot shutdown
conditions will be provided with automatic fire suppression
systems.

Item 20

Appendix R Guideline

3. Alternative or dedicated shutdown capability and its
associated circuits, independent of cables, systems or
components in the area, room or zone under
consideration, shall be provided:

a. Where the protection of systems whose function is
required for hot shutdown does not satisfy the
requirement of paragraph G.2 of this section; or

b. Where redundant trains of systems required for hot
shutdown located in the same fire area may be
subject to damage from fire suppression activities
or from the rupture or inadvertent operation of
fire suppression systems.

LGS Design

Systems whose function is required for hot shutdown are
provided with protection against fire-caused damage in order
to ensure that at least one of the redundant trains of these
systems remains available in the event of a postulated fire
and/or operation of a fire suppression system in any fire
area. Therefore, the addition of alternative or dedicated
shutdown capability is not needed to ensure that hot shutdown
can be achieved. The means for providing this protection
against fire-caused damage are discussed under item 18 of
this section.

To the greatest extent practicable, components required for
hot shutdown are designed so that rupture or inadvertent
operation of fire suppression systems will not adversely
affect the operability of these components. Where necessary,
appropriate protection is provided to prevent impingement of
water spray on components required for hot shutdown.
Redundant trains of components that are susceptible to damage
from water spray are physically separated so that manual fire
suppression activities will not adversely affect the
operability of components not involved in the postulated
fire.
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Item 23

Appendix R Guideline

Emergency lighting units with at least an 8-hour battery
power supply shall be provided in all areas needed for
operation of safe shutdown equipment and in access and egress
routes thereto.

LGS Desigr

The emergency lighting system consists of an ac subsystem and
an ac/dc subsystem. The emergency ac lighting is powered
from Class IE buses which automatically transfer to the
standby diesel-generators upor loss of the normal power
source. Emergency ac lighting is provided throughout the
plant to maintain minimum lighting levels necessary for
access to and operation of all safe shutdown equipment for a
period greater than 24 hours.

The emergency ac/dc lighting is normally powered from the
Class 1E buses. In the event of loss of the Class IE ac
source, an automatic transfer switch immediately transfers
this lighting to the 125 V dc non-Class lE station battery
source. This power source is sufficient to sustain the ac/dc
lighting load for approximately 1 hour if offsite power is
lost indefinitely. All emergency ac/dc lighting fixtures are
of the incandescent type. Emergency ac/dc lighting is
provided for the following areas:

Control room

Auxiliary equipment room

Cable spreading room

Static inverter room

4-kV switchgear compartment
13-kV switchgear compartment
Drywell

HPCI, RCIC. and RHR pump compartments (at exit doors
only)

@ Diesel-generator compartments
 I° Stairways and access corridors.

JTammoQnNnUTR

The cables for both emergency lighting subsystems are routed
exclusively in conduit, most of which is embedded in
concrete.

In lieu of lighting associated with the emergency ac/dc
subsystem, lighting fixtures with individual battery packs
are provided in the spray pond pump structure. The battery
packs are rated for 3.75 hours.
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Item 31

Appendix R Guideline

If the equipment and systems comprising the means to achieve
and maintain hot shutdown conditions will not be capable of
being powered by both onsite and offsite electric power
systems because of fire damage, an independent onsite power
system shall be provided.

LGS Design

There is no postulated fire in any given fire area that could
cause the simultaneous loss of both the offsite and onsite
power supplies. Therefore, an additional redundant onsite
power supply is not needed to ensure that safe shutdown can
be achieved.

Item 34

Appendix R Guideline

If the equipment and systems comprising the means to achieve
and maintain cold shutdown conditions (and which are used
prior to 72 hours after the fire) will not be capable of
being powered by both onsite and offsite power systems
because of fire damage, an independent onsite power system
shall be provided.

LGS Design

There is no postulated fire in any given fire area that could
cause the simultaneous loss of both the offsite and onsite
power supplies. Therefore, an additional redundant onsite
power supply is not needed to ensure that safe shutdown can
be achieved.

Item 36

Appendix R Guideline

The safe shutdown equipment and systems for each fire area
shall be known to k> isolated from associated non-safety
circuits in the fire area so that hot shorts, open circuits,
or shorts to ground in the associated circuits will not
prevent operation of the safe shutdown equipment. The
separation and barriers between trays and conduits containing
associated circuits of one safe shutdown division and trays
and conduits containing associated circuits or safe shutdown
cables from the redundant division, or the isolation of these
associated circuits from the safe shutdown equipment, shall
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be such that a postulated fire involving associated circuits
will not prevent safe shutdown.

LGS Design

All systems and components that are relied on for achieving
safe shutdown are powered from the Class IE ac or dc power
supply systems. All non-Class IE circuits that are energized
from the Class 1E power supply systems are provided with
properly coordinated Class IE protective devices. In the
event of any abnormal conditions such as hot shorts or shorts
tc ground due to fire-caused damage to these circuits, the
protective devices will prevent the fault from propagating to
other circuits in the power distribution system.

Cabling for non-Class IE circuits is routed only in raceways
designated for non-Class 1E use, just as cabling for Class IE
circuits is routed only in raceways designated for Class IE
use. Class IE and non-Class IE raceways are separated from
each other in accordance with Regulatory Guide 1.75 and I1EEE
Std 384-1975 in order to maintain the independence of the
circuits.

Item 38

Appendix R Guideline

Penetration seal designs shall be qualified by tests that are
comparable to tests used to rate fire barriers.

I.GS Design

The designs of penetration seals in fire-rated barriers are
tested to verify that the penetration seals are adequate to
provide a specific degree of protection against the
propagation of fire through the barriers. These tests are
performed in accordance with the guidelines provided in the
following documents:

a. Institute of Electrical and Electronics Engineers, IEEE
Std 634-1978, "IEEE Standard Cable Penetration Fire Stop
Qualification Test"

b. USNRC, Draft Regulatory Guide, "Qualification Test for
Cable Penetration Fire Stops for Use in Nuclear Power
Plants" (July 1979)

e NEL-PIA/MAERP, "Standard Method of Fire Tests of Cable
and Pipe Penetration Fire Stops" (February 1976)

d. American Nuclear Insurers, "ANI Position on Fire Stop
Test Standards" (September 1979)
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Jtem 40

Item

Appendix R Guideline

Fire doors shall be self-closing or provided with closing
mechanisms.

LGS Design

With the exception of watertight doors, all fire doors are
provided with one of the following two features:

a. A self-closer to ensure that a normally-closed door
returns to the closed position after someone passes
through it.

b. An automatic closing mechanism to ensure that a

normal ly-open door will close if there is a fire in the
vicinity of the door.

Watertight doors that also serve as fire doors cannot be
provided with self-closers or automatic closing mechanisms,
due to the inherent restrictions of their design and
function. These watertight doors are elecirically supervised
so that plant operations personnel are immediately notified
if any of the doors are opened.

42

Appendix R Guideline

One of the following measures shall be provided to ensure
they will protect the opening as required in case of fire:

% Fire doors shall be kept closed and electrically
supervised at a continuously manned location;

- M Fire doors shall be locked and inspected weekly to
verify that the doors are in the closed position;

3. Fire doors shall be provided with automatic hold-open
and release mechanisms and inspected daily to verify
that doorways are free of obstructions; or

4. Fire doors shall be kept closed and inspected daily to
verify that they are in the closed position.
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LGS Design ‘

Appropriate steps are taken to ensure that fire doors either
are closed or will close when required in the event of a
fire. One of the four measures listed above is followed for
each fire door.

3-88 REV. 1, 2/82



