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AMENDMENT 3 TO RESAR-SP/90 PDA MODULE 13
AUXILIARY SYSTEMS

INSTRUCTION SHEET

Replace current page x with revised page x.
Replace current pages 9.5-1 thru 9.5-18 with revised pages 8.5-1 thru 8.5-18,

Replace current page 9.5-20 with revised page 9.5-20.
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Replace current page 9.5-22 with revised page
Replace current page 9.5-29 with revised page 9.5-29,

Place remainder of package behind Amendment 2 in Module 13.
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REQUEST FOR ACDITIONAL INFORMATION
SECTION 9.5.1 FIRE PROTECTION
WESTINGHOUSE ADVANCZD PRESSURIZED WATER REACTOR DESIGN
RESAR - SP/90 OCTOBER 1986
TASK CO4PLETION NO. 141213

Section 9.5.1.1.d, pages 5.5-3, -4

The staff position reflecting fire protection for redundant safe
shutdown trains in advanced reactor designs is that such
redundant trains will pe completely separated by 3-hour fire
rated barriers, or completely separated by a l-hour fire rated
barrier with fire detection and automatic fire suppression
throughout the area containing l-hour fire rated Dbarrier
separation. This protection 1is acceptable for redundant safe
shutdown equipment lTocated inside or outside primary contain-
ment. The staff does not recognize as acceptable for use in
Advanced Reactor Design any methods which rely upon:

© Spatial separation,
© Use only of automatic detection and suppression, or
o Separation by radiant energy shields

This is consistent with the guidance given in Section (.5
General Plant Guidelines, Subsection a. Building Desig~, of
Standard Review Flan, NUREG-0800, Branch Technical Position CMEB
gls-l.

Section 9.5.1.1.d of the SSAR is inconsistent with this
position, Provide clarification sho-in? how RESAR SP/90 meets
this position or provide justification for not doing so.

RESPONSE :

Subsection 9.5.1.1(d) has been modified to clarify our intent to
meet the guidelines provided in BTP CMEB 9.5-1. Note that
contrary to what is stated above, the use of spatial separation
is consigered acceptable per paragraph C.5.b(2)(b).
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Section 9.5.1.1.e, page 8.5-4

The staff understands that one of the major goals of the APWR is
to streamline the review process by eliminating reguests for
deviation and the subsequent need for staff review of such
requests. The last sentence on page 9.5-4 reads, "The design
basis fire approach will also be utilized as appropriate to
determine if specific deviations [emphasis added] from the fire
protection features approach will provide an eguivalent level of
fire safety." This sentence is not consistent with the above
stated goal. Please clarify this dssue. (NOTE: It is the
staff position that PRA cannot provide the basis for eramptions
to requirements).

RESPONSE :
Subsection 9.5.1.1(e) has been modified to remove the reference
to “specific deviations"; deviations to the general separation

philoscphy are described in Subsection 9.5.1.3(2).

Section 9.5.1.3.8, page 5.5-7

The same concerns raised in Question 280.1 above apply here
respecting spatial separation and use of one-hour fire rated
barriers and fire detection and automatic fire suppressien. In
addition, we are confused by the wording in the second paragraph
concerning the term “fire barriers.” The commonly accepted
definition of a fire area is & volume in & building that fs
bounded by barriers of some known fire resistance rating given
in terms of hours., Please clarify the last sentence which
reads, in part, “Similarly, fire barriers will be provided
within a fire area to separate. )

RESPONSE :

Revisions to Subsection 8.5.1.1(d) and 9.5.1.3(2a) are providcec
to provide conformance with the reguirements, and to clarify the
definition of a fire area.

280-2 AMENDMENT 3
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Section 9.5.1.3, pages 9.5-7,-8

\
|
\
\
|
The concerns raised in question 280.1 above reflecting spatia) ‘
separation, and the concerns raised in question 280.3 ahove

reflecting use of fire barriers within a fire area apply in

Subsection a. Separation of Safe Shutdown Equipment. Please

clarify this section.

RESPONSE
Subsection 9.5.1.3(b) has been revised to provide clarification,

Section 9.5.1.4.1, page 9.5-8

Please explain how the flame and heat resistant characteristics
of the passive fire protection features »il1l be determined, anc
to what they will be compared.

RESPONSE :
1t 4is expected that the flame and heat characteristics of the
passive fire protection features included in the SP-80 plant can

be demonstrated using existing test data. If not, additicnal
tests will be performed during the Final Design Stage.

Section 9.5.1.4.1.a, page 9.5-8

Should the reference in the second line be to Subsection
6.5.1.3(a) rather than to 9.5.1.472a) as shown?

RESPONSE :

Yes'! The text has been revised to reflect Subsection 8.5.1.3(2
as the correct reference section.
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Section 9.5.1.4.1.d, pages 9.5-11, -12

a. The second paragraph ("Where door assemblies . . . devices,
and hardware.") appears to be an error, Should this be
deleted? If not, clarify your position.

b. The first paregraph at the top of page 9.5-12 is not clear,
Specifically:

o What are the qualifiz..ions and responsibilities of the
person who will review and evaluate each configuration?

o What code or standard does "anulyzed" refer to?

0o Nil)l the criteria used in these analyses be that in ASTM
E-152 and NFPA BD or will other criteria be used?

RESPONSE :
a. The paragraph in guestion was in error and has been deleted.
b. Page 9.5-12 has been revised for clarification purposes.

Section 9.5.1.4.2.b, peges 9.5-13, -14

Wil] each fire pump be eguipped for automatic and remote manua’
start, and manua)l stop only &t the fire pump location (no remote
stop capability), or automatic stop capadbility that conforms to
the requirements of Nationa! Fire Protection Association
Standard No. 20, *"Standerd for the Installation of Centrifugs)
Fire Pumps?" Alsp, NFPA 20 is not referenced along with other
NFPA standards at the end of this section. Is this an
oversight, or does Kestinghouse not intend to follow this
standarg with respect to their fire pump installations?

RESPONSE :

Exclusion of NFPA 20 here was an error of omission (this
standard is referenced throughout Subsection 9.5.1). The SP/S0
will conform to this standard with respect to fire pum
‘nstallatiens.
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Section 9.5.1.4.3.¢c.2, page 9.5-17

Why has self-contained breathing apparatus (SCBA) for control
room personnel who may have to leave the control room during a
fire not been provided? (See Section C.3.c of BTP CMEB §.5-1 of
Standard Review Plan, NUREG-0800.)

Subsection 9.5.1.4.3(c)2 has been modified to provide cont:?)
personnel  sufficient access to self-contained breath ng

apparatus for leaving the contro)l room during a fire.

Section 9.5.1.6, page 9.5-20

Why are the words ‘suggested” rather than ‘“required,” and
“recommendations” rather than “requirements” used when refe ring
to National Fire Protection Association Standards 20 and 24?

RESPONSE :
Subsection 9.5.1.6 has been revised as suggested.

Section 8.5.1.7.a.2, page 9.5-2¢

Should the second sentence read, "Upon completion of a task, and
at the end of each work shift , . 7" This will assure clean-up
of & work area immediately when a task is completed rather than
waiting until the end of a shift, Alsc, if a task extends inte
other shifts, the work area will be cleaned up at least at the
end of each shift, Please clarify,

RESPONSE :
The word “and" has been added to clarify this issue.

Section §.5.1.7.d.4, page 9.5-28

The third paragraph states that randomly selected unannounced
drills will bLe critigued by independent individuals., Who are
these individuals and what are their qualifications?

280-6 AMENDMENT 3
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RESPONSE :

‘ The “independent individuals” will be selected by each utility
and will be independent of the licensee's staff, Qualification
will be based on each individual's knowledge, gained through
training and experience, in the areas of fire protection, fire
detection and fire suppression.

&
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9.5 OTHER AUXILIARY SYSTEMS
8.5.1 Fire Protection System
9.5.1.1 Design Basis

The Fire Protection Program is developed to assure, through a defense-in-depth
matrix, that fire will not affect redundant components required to achieve
safe shutdown aid to prevent an increased risk of radicactive releases Lo the
environment. In addition, the F' ¢ Protection Program is intended to minimize
property damage and prote personne! from dnjury due to fire. The
defense-in-depth protection matrix is based on recognition of potential fire
hazards in safety-related areas and the need tc protect redundant safe
shutdown equipment from a cummon mode fire-related failure.

a. A Fire Hazards Analysis will be conducted to assess vulnerability of
plant safety-related eguipment to damage by fire. The study will
include an inventory of in situ flammable/combustible material and @
review of anticipated plant activities such as storage areas, ra<waste
step-off pads, oi) quantities in various pieces of equipment, and of)
transport and handling methods to determine locations in which a
serious fire may occur.

Based on this information, the following features of plant general
arrangement will be reviewed:

¢ Access and egress routes
o Equipment locatizns

o Structura) design features which separate or isolate reduncan:
safety-related systems,

¢ Floor drains

o Ventilatien

WAPWR-AS §.5-1 AMENDMENT 3
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o Construction materials.

This review will assess potentia)l for damage to safety-related
equipment and the effect of postulated fires relative to maintaining
the ability to perform safe shutdown functions and minimize
radicactive releases to the environment,

Active and passive fire protection features will be provided in
combination as a means for assuring defense-in-depth against fire.

In order to preclude a single fire resulting in an unacceptable
release of radicactivity, passive fire protection features with
appropriate fire resistance qualification will be provided to separate
redundant systems and equipment reguired to achieve safe shutdesn.

In areas where plant processes or presence of combustible material
result in potentia) for fire ignition and significant fire prupagation
or personal injury, appropriste fixed fire suppression and detection
systems will be installed to promptly notify plant perscnnel and
provide fire suppression capadbilities.

Additional fire barriers, fire detection equipment, fire hose
stations, and portable fire suppression equipment will be provided
based on results of the Fire Hazards Analysis and professional
judgment of an engineer experiencec in fire protection.

Fire protection concepts for the WAPWR consider fire concurrent with
loss of off-site power such that safe shutdown is achievable following
loss of systems, equipment, and components in any one fire area
without use of off-site power. Fire is considered concurrently with
other Design Basis Events or Accidents only when one may initiate the
other. Examples are as fo)lows:

Fire ingduced by & Design Basis Accident (such as earthquake).
© Loss of Coolant Accident (LOCA) induces by fire.

o

$.5-2 AMENDMENT 3
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Whére the possibility exists for fire to be induced by a Design Basis
Accident, the hazard will be mitigated by system equipment design
(such as a seismically-qualified oi) collection system for reactor
coolant pumps). Where & loss of equipment function or malfunction due
to fire may result in & LOCA, vulnerable equipment and components wil)
be protected from the effects of a fire to preclude a LOCA,

1f a fire is not initiated by or does not initiate another Design
Basis Event or Accident, a fire is not considered to occur concurrent
with and coincidental to Design Basis Events such as:

Design Basis Earthquake
Tornado

Flood

LOCA

o O O o°O

In Nuclear Power Block (NPEB) arees outside containment separation of
safety related equipment will be achieved by three hour fire barriers.

Inside containment, separation by three hour fire barriers is nct
practical because al) compartments need to be in communication with
each other in order to relieve pressure following & high energy line
preak., For this reason, fire protection is achieved by one or mere of
the following parameters:

¢ Separation by existing structural walls (note that these may be 3
hour fire barriers, but they do not fully enclose the egquipment
requiring separation).

© Separation by horizonta! distance of more than 20 feet with no |
intervening combustibles or fire hazards, coupled with fire
detection and automatic fire suppression,

Fire barriers will also be utilized to separate safety related areas

from non-safety related areas as dictated by the Fire Hazards

.53 AMENDMENT 3
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Analysis. Similarly, fire barriers will be provided within a fire
area to separate components which present a fire hazard to other
components or cable concentrations within the area. For example, each
diese! generator 1is separated from the remainder of its associated
safety related area.

In order to determine appropriate combination of active and passive
fire protecticn features for property conservation and personne!
safely considerations, the design basis fire approach «'! be wused,
employing professional judgment of engineers experienced in fire
protection and use of validated analytical technigues existing in the
public domain o~ developed specifically for the APWR.

Fire protection fluid systems will be arrangec by piping network and
provision of sectiona) isolation valves, such that a single failure or
system impairment will pot remove primary and secondary protection
from service (i.e., fixed and manual suppression systems).

The ultimate objective of the WAPWR Fire Protection Program is to
minimize wuncontrolled rele2se of radicactive material to meet

requirements of 10CFR10Q.
Codes and Standards
Nuclear Regulétory Commission NUREG-0800, Standard Review Flan

Section 9.5.1 of the Standard Review Plan refers to 8ranch Technical
Position (BTP) CMEB §.5.1 as the technical basis of the Nuclear Power

lant Fire Protection Program which is implemente< for the WAPWR. ETF
9.5.1 acdresses Fire Protection Programs for safety-related systems
and equipment and for other plant areas containing fire hazards that
could adversely affect safety-related systems,

§.5-4 AMENUMENT 3
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Technical requirements of BTP CMEB 9.5.1 are utilized as the basis for
the WAPWR Fire Protection Programs. Specific features which deviate
from technical requirements of BTP CMEB 9.5.1 will provide equivalent
prote.tion as determined by analysis as stated ‘n Subsection 9.5.1.1(e).

Nationa) Fire Codes

Nationa! Fire Protection Association (NFPA) Code editions current at
the time of the PDA module submittal will be used as design standards
for systems and features referenced in the codes. The following NFPA
codes are utilized in development of the fire protection program for
the WAPWR:

© NFPA 10 -~ Portable Fire Extinguishers
© NFPA 12 =~ Carbon Dicxide Extinguishing Systems
© NFPA 12A - Halon 1301 Fire Extinguishing Systems

© NFPA 13 - Installation of Sprinkler Systems

© NFPA 14 -~ Installation of Standpipe and Hose Systems

© NFPA 15 -~ Water Spray Fized Systems

© NFPA 20 =~ Installation of Centrifugal Fire Pumps

© NFPA 22 ~ Water Tanks for Private Fire Protection

© NFPA 24 - Installation of Private Fire Service Mains and Their
Appurtenances

© NFPA 30 - Flammable and Combustible Liguid Code

$.5-5 AMENUMENT 3
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© NFPA 37 =~ Installation and Use of Stationary Combustion Engines
and Gas Turbines

© NFPA 50 =~ Bulk Oxygen Systems &t Consumer Sites
© NFPA 50A - Gaseous Hydrogen Systems at Consumer Sites

© NFPA 720 - Installation, Maintenance and Use of Proprietary
Protective Signaling Systems

o0 NFPA 72E - Automatic Fire Detectors

© NFPA 78 - Lightning Protection Code

© NFPA B0 =~ Fire Docrs and Windows

© NFPA S0A - Installation of Air Conditioning and Ventilation Systems

o0 NFPA 101 - Safety to Life from Fires in Buildings and Structures,

© NFPA 232 - Records
o NFPA 803 - Light Water Nuclear Power Flants
Where deviations from NFPA codes exist, the Fire Hazard Analysis wil)

describe the deviation and determine that eguivalent protection 1is
provided.

§.5.1.3 Protection of Safe Shutdown Related Equipment

a. Separation of Safe Shutdown Eguipment

Safety related redundant components which may be reguired to function
to achieve safe shutdown will be protected as described in Subsection
§.5.1.1(d), with the exception of the Main Steam and Faedwater Tunne'

KAPWR-AS 8.5-6 AMENDMENT 3
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and the Main Control Room outside containment, and the pressurizer
relief system inside containment.

The Main Steam & Feedwater Tunne! contains the safety class portions
of the main steam and feedwater lines outside containment in a single
ared. The probability of fire initiation in this area is low because
of the low density of cabling in this area. In addition, the steam
generator power operated relief valves, which may be required to
achieve cold shutdown and which are located in the Main Steam and
Feedwater Tunne! are backed uwp by the relief valves of the Steam
Generator Overfill Protection System, which are located inside
containment,

With regard to the Main Control Room, tha probability of fire
initiation s low because of the following features:

¢ The extensive wuse of myltiplexed interconnection, which has
eliminated the need for cable spreading rooms.

¢ The use of low voltage (24V) within the control boards.
¢ The use of fire retardant materials

Moreover, fire detection and mitigation are enhanced by the continuous
presence of plant cperators in the Main Control Room by ths
incorporation of automatically actuated fire extinguishing systors.'
and by the availability of portadble fire extinguishers.

Nevertheless, because & fire in the Main Control Room cannot be
excluded, two emergency pane! rooms are provided for in the SP-S0
design., Each of these two emergency pane! rooms is located in one of
the redundant safety related areas and includes the capadbility to
bring the reactor to cold shutdown using one of the redungant trains
of engineered safety features.

9.57 AMENDMENT 3
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The pressurizer power operated relief valves (PORV's) are a safety
grade means to depressurize the Reactor Coolant System (RCS) to allow
injection of borated water by the High Head Safety Injection Pumps,
The redundant pressurizer PORV's, which are safety grade, are located
in & single area above the pressurizer., This exception is judged
acceptable for the following reasons:

© The probability of a fire in this area is extremely remote due to
the absence of significant quantities of combustible material

© The charging pumps would normally be available to inject borates
water into the RCS without the need for depressurization

© RCS depressurization is achievable without reliance on pressurizer
PORV's (1.e. wusing the safety grade hot leg letdown valves),
although this would be & less desirable mode of operation due to
the complex operator action required.

Protection of Safe Shutdown Power and Contro! Cables

Redundant safe shutcown cables and associated circuits will be

protected as described in §.5.1.1(d), except as noted in §.5.1.3.(s

above.

Fire Barrier Rating

Barriers will be rated in accordance with criteria as stateg in
Subsection 9.5.1.1(d).

Fire Protection System and Feature Descriptions
1 Passive Fire Protection Features

fire protection features are considered to be building assemdblies anc
ng materials which have flame and heat resistant characteristics,

§.5-8 AMENDMENT 3
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Passive fire protection features consist of fire rated structura) assemblies,
(Y.0., walls, floors or ceilings), which have penetrations protected by fire
rated devices (i.e., dampers, doors or firestops). Insulating materials
consist of cable wraps and heat resistant coatings. The fire rating of these
structura! assemblies, penetration protection devices and insulating materials
is determined by appropriate test procedures.

Passive fire protection features, henceforth referred to as fire barriers, are
used to separate safety-related systems from nonsafety-related areas,
redundant safety-related divisiens or trains from each other and safety-
related components which may present a fire hazard from other safety-related
components., This separation will ensure that a single fire cannot cause loss
of ability to achieve safe shutdown,

a. Location of Fire Barriers

Fire barriers will be provided on each elevation of safety-relatec
dreds to meet the criteria stated in Subsection 8.5.1.3(a). The
following s an elevation-by-elevation 1ist of redundant sefety-
related equipment which will be separated from its counterpart Dby
three-hour fire rated barriers.

Elevation 72.0

Turbine-Driven Emergency Feedwater Pumps
Motor-Driver Emergency Feeawater Pumps
Residua) Heat Remova! Pumps

High Mead Safet, Injection Pumps

Elevation 77.4

Component Cocling Water Pumps

Emergency Feedwater Storage Tanks
Turbine-Driven Emergency Feedwater Pump Valves
Mator-Oriven Emecgency Feedwater Pump Valves

wAPWR-AS 8.5-% AMENDMENT 3
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Elevatior 84.8

Component Cooling Water Heat Exchangers
Emergency Feedwater Storace Tanks

Elevation 92,8
Ui ~se)l Gererator Auxiliary Roums
SwiLiger” Room:

Battery Roc¢ s
Emergency Panel Rooms

Elevation 100.0

Die~e] Generator Rooms
Diesel Ganerator Contr  Rooms
Relay Rooms

The following rooms, areas, and equipment +i1' be separated
the remainder of tr: piant by threa-hour fira rated barriers.

Control Roor

Computer Room

Contrcl Rod Drive Mecharism Ro.m
Motor Crntrol Center fooa

Fuel Stcrage -1 Handling Area
Nonsafety-Related Rattery Ro
Stair Towers

Elevator Shafis

Duct Shafts

Cable Shafts

Containment Arez

r

i 0

&

fioore which senarate each elevation of safety-related areas will

be constructed anc maintained as three-hour fire rated barriers.

8.5-10 PAENDMENT ©
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2. Control Room Personnel Equipment

Emergency breathing air wiil be provided for Control Room
personnel by a manifold system piped from a storage reservoir.
The storage reservoir will have the capacity to supply emergency
breathing air for six bours. In addition, self-contained
breathing apparatus (SCBA) is located in the control room to allow
personnel to leave this area during a tire.

9.5.1.4.4 Curbs and Drains

Floor drains and curbs which are sized to remove expected fire fighting water
flow will be provided in areas protected by fixed water fire suppression
systems or hand-held hose lines if water accumulation will cause unacceptable
damage to safety-related equipment. Water drained from areas which may
contain radicactivity will be properly collected, analyzed, and treated before
being discharged to the environment.

In areas protected by gas suppression systems, either the floor drains will be
desigred with adequate liquid seals or the suppression agent supply will be
sized to compensate for agent loss through the drainage system.

Floor drains located in areas containing combustible liquids will be designed
such that these liquids cannot backflow into safety-related areas through the
drainage system,

9.5.1.4.5 Reactor Coolant Pump 0i1 Collection >ystem

Seismically-qualified oil collection systems will be provided for reacter
coolant pump motor oil systems. These oil collection systems will protect all
potential pressurized anc non-pressurized leakage points in the pump lube oi]
system, A drain line will be provided to transport the largest potential oil
leak to a vented closed container. The vent on the closed container will be
provided with a flame arrestor if the oil flash point characteristics and
proximity of hot surfaces present a flashback hazard.

WAPWR-AS 8.5-17 AMENDMENT 3
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Dampers

Each fire rated damper will be inspected {0 verify proper installation
and will be cycled to assure proper operation.

Water Suppression Systems

Each water suppression system will be tested in accordance with the
applicable National Fire Protection Association Standard. These tes:s
will verify proper valve operation, loca! and Control Room alarm, and
control  functions. A1l system piping will be flushed and
hydrostatically tested to assure dintegrity. Airflow tests will be
performed on open head/nozzle systems to assure that all heads/nozzles
are unobstructed.

Gasecus Suppression Systems

Each Halon 1301 and carbon dioxide system will be functionally tested
in accordance with the applicable National Fire Protection Association
Standards. This testing will dnclude full discharge concentration
tests,

Ragio System

The portable . :dio system will be verified as fully operable through a
functional test of the entire system. This testing will verify proper
antenna placement and repeater operability to assure full coverage.
Emergency Lights

Self-contained eight-hour emergency lighting units will be inspected
to verify proper aiming of beams and coverage for access and equipment

manipulation. Individual wunits will be load tested on a sampling
basis to verify design duration.

9.5-21 OCTOBER, 1986



9.5.1.7
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Administrative Controls, Quality Assurance, Pc-sonnel Qualification,
and Training

Administrative Controls

Administrative controls will be used to limit fire fuel and ignition
sources inside safety-related areas. These limits will be
accomplished by controlling the type, quantity, and length of presence
of combustible materials inside safety-related areas and establishing
a hot work permit system.

1. Control of Combustible Materials

The permanent bulk storage of combustible materials inside or
adjacent to safety-related areas will be prohibited; however, to
accomplish certain tasks the use of combustible materials is
unavoidable. Administrative controls will be established to
govern the handling and use of ordinary combustibles such as:

Combustible/flammabie gases and 1igquids
Flame retardant wood
plastic products

o O O o

dry ion exchange resins

2. Transient Combustible Material

Administrative contrels will minimire the amount of transient
combustible material in safety-related areas during all phases of
plant operation. Upon completion of a tusk and at the end of each
work shift, all waste combustible material will be removed to a
designated storage location.

An on-site staff organization will be designated to review
proposed work activities. This review will iddentify potential

9.5-22 AMENDMENT 3
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o Conformance of the brigade member with established fire
fighting procedures and use of fire fighting equipment, to the
extent practicable.

o Direction of the brigade leader of the fire fighting effort as
to thoroughness, accuracy and effectiveness.

Fire Fighting Procedures

Procedures will be developed that outline actions to be taken by the
following:

o the individual discovering the fire

© control room personnel .pon report of the fire or receipt of an
alarm

o fire brigade personne! after notification of a fire
o plant manager after notification of a fire
o staff after notification of a fire

The fire fighting procedures will alsc outline the actions to be taken
to coordinate fire fighting activities with off-site fire departments.

Fire Fighting Strategies

Strategies will be developed for fighting fires in all safety-related
areas presenting hazards to safety-related equipment. Specific
strategies will include the following subjects for each plant zone:

o Jldentification of combustibles.

o Optimuin methods for controlling a fire and the nearest location of
these extinguishants,

9.5-30 OCTOBER, 1986




