UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, U. C. 2u£85

November 24, 1980

-
MR

Docket No. 50-293
Plant Name: Pilgrim Nuclear Power Station

TO ALL POWER REACTOR LICENSEES WITH PLANTS
LICENSED PRIOR TO JANUARY 1, 1979

The Commission pullished on November 19, 1980 (45 "R 76602), a revised
Section 10 CFR 50.48 and a new Appendix R to 10 CFR 50 regarding fire
orotection features of nuclear nower plants. The revised Section ©0.48
and Appendix P will become effective February 17, 1981, which is 90 days
after publication. A copy of the Federal Register Notice is enclosed
(Enclosure 1).

The provisions of Appendix R that are applicable to the fire protection
features of your facility can be divided into two catego=‘es. The first
category concists of those provisions of the Appendix that are required
to be backfit in their entirety by the new rule, regardless of whether or
not alternatives to the specific requirements of these Section: have been
previously approved by the NRC staff. These requirements are set fortn

in Sections 111.G, Fire Pretection of Safe Shutdown Lapanility; ill-J,
Emergency Lighting; and I11-0, 0i1 Collection Systems for Reactor Coolant
Pump. The fire protection features of your facility must satisfy the
sperific requirements of *hese three Sections by the dates established

by Paragraph 50.48(c), unless an exemption from the Appendix R requirements
i: approved by the Commission. You should note the provisions for tolling
the time for completing the modifications required by these three Sections
of Appendix R set forth in Paragraph 50.48(c)(6).

The second category of Ajrendix R provisions applicable to the fire protection
features of your facility consists of requirements concerning the "open" items
of previous NRC staff fire protection reviews of your facility. An open

item is defined as a fire protection feature that has not been previously
approved by the NRC staff as satisfying the provisions of Appendix A to
Branch Technical Position BTP PCSB 9.5-1, as reflected in a staff fire
pratection safety evaluation report. The fire protection features of your
facility that are in this category must satisfy the specific requirements of
Appendix R by the dates established by Paragraph 50.48(c), unless an exemp-
tion from the Appendix R requirements on those features is approved by the
Cormission,

Enclosure 2 is a summary listing of tne open items concerning the fire
protection features of your facility based on a review of our records. Also
included 1s wur positiun on the specific requirements that must be satisfied
in crder t2 resolve these open items. [f you have any questions or disagree-
nents with this enclosure, nlease advise us within 30 days of your receipt of
this letter.
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With regard to the fire protection modifications that have been previously
approved by the NRC staff, Paragraph 50.48(d) specifies a new schedule for
their completion. This paragraph, when it becomes effective, will supersede
the currently effective section of the regulations that temporarily suspends
completion dates for previously approved fire protection modifications that
are given in facility license conditions (45 FR 7156¢, October 29, 1980).
The Commission expects that all such modifications will be completed in
accordance with this new schedule, unless an extension has been requested
and granted by the Director of the Office of Nuclear Reactor Regulation

(see Paragraph 50.48(d)], or an exemption has been requested and granted by
the Cormission pursuant to Section 50.12 ¢f the Commission's regulations.

1f you have previously requested extensions of dates for completion of
modifications that are required by license conditions for your facility
which were not approved, and you have determined that these extensions are
sti11 necessary and justifiable, it will be necessary for you to reapply
for any)such extensions in accordance with the provisions of Paragraph
50.48(d).

A11 requests for Comnission action resulting from this rule are subject
to the schedule of fees specified in 10 CFR 170.21. If you have any
questions concerning the subject matters of this letter, please contact
the NRC Froject Manager for your facility.

Sincerely,

 INEunT (e
7#* Darrell G. Eisenhut, Director
Division of Licensing
Office of Nuclear Reactor Regulation

Enclosures:
1« Notice - Fire Protection
Rule

2. Summary of Staff Require-
ments to Resolve Open
[tems

cc w/enclosures:
See next page



Mr. A. Victor Morisi
Boston Edison Company -3 - November 24, 1980

cc:

Mr. Richard D. Machon

Pilgrim Station Manager

Boston Edison Company

RFD #7, Rocky Hi1l Road
Plymouth, Massachusetts 02360

Henry Herrmann, Esquire
Massachusetts Wildlife Federation
151 Tremont Street

Boston, Massachusetts 02111

P1ymouth Public Library
North Street
Plymouth, Massachusetts 02360

Resident Inspector

¢/o U. S. NRC

P. 0. Box 867

Plymouth, Massachusetts 02360
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November 25, 1980

TO ALL POWER REACTOR LICENSEES WITH PLANTS
LICENSED PRIOR TO JANUARY 1, 1979

The Federal Register Notice enclosed with my letter dated November 24, 1980

has a typographical error in the effective date. The effective date should

be February 17, 1981. A correction will be nublished in the Federal Register

ﬁ Darrell G. Eisenhut. Director
Division of Licensing

in the near future.
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NUCLEAR REGULATORY
COMMISSION

10 CFR Part 50

Fire Protection Program for Operating
Nuclear Power Plants

AQGENCY: Nuclear Regulatory
Commission

ACTION: Final rule

suMMARY: The Nuclear Regulatory
Commission is amending 1ts regulations
to require certain provisions for fire
protection in operating nuclear power
plants. This action is being taken to
upgrade fire protection a! nuclear power
plants licensed to operate prior to
January 1, 1979, by requiring resolution
of certain contested generic issues in
fire protection safety evaluation reports.
EFFECTIVE DATE: February 19, 1981

Note.—The Nuclear Regulatory
Commission has submitted this rule to
the Comptroller General for review as
may be appropriate under the Federal
Reports Act, as amendod (44 U.S.C.
3512). The date on whic 1 the reporting
requirement of this rule becomes
effective, unless advised to the contrary,
reflects inclusion of the 45-day period
that statute allows for such review (44
U.S.C. 3512(c¢)(2)).
FOR FURTHER INFORMATION CONTACT:
David P. Notley, Office of Standards
Development, U.S. Nuclear Regulatory
Commission. Washington, D C. 205655,
phone 301-443-5921 or Robert L.
Ferguso . Cffice of Nuclear Reactor
itegulation, U.S. Nuclear Regulatory
Commigsion, Washington, D.C. 20655,
phone 301-492-7006.
SUPPLEMENTARY INFORMATION: OOn May
24, 1980 the Nuclear Regulatory
Commission publisiiad in the Federal
Register (45 FR 36082) 4 notice of
proposed rulemaking inviting written
suggestions or comments on the
proposed rule by June 30, 1980 The
notice concerned proposed amendments
to 10 CFR Part 50, "Domestic Licensing
of Production and Utilization Facilities,”
which would require certain minimum
provisions for fire protection in nuclear
power plants operating prior to January
1, 1979. Fifty-one comment letters were
received regarding the proposed
amendments. A number of comments
pertained to specific requirementy in the
proposed Appendix R, and these will be
dealt with below. However, there were
three substantive contentions which
were raised by many of the commenters
These three comments are summarized
as follows

1. Most cominenters stated that the 30
day comment period was too short to
permit adequate detailed response and

that the comment perioo snould have
heen extended

The Commission does not agree. The
NRC has been developing fire nrotection
requirements since 1975 The NRC
published comprehensive fire protection
guidelines. Branch Technical Position
BTP APCSB 9.5-1. and its Appendis A in
1976. Licensees tLave compared their fire
protection programs against these
guidelines and have discussed their
deviations from these guidelines with
the NRC staff for the past four years
during the NRC': fire protection reviews
of operating reactors. A Safety
Evaluation Report and, in most cases,
supplements to the Safety Evaluation
Report. have been issued for vach
operating reactor. These reports
describe fire protection alternatives that
have been proposed by the licensee and
found acceptable by the staff as well as
unresolved fire protection issues
remaining between the staff and the
iicensee. Proposed Appendix R provided
the Commission's requirements for
resolving those issues. Thus, it concerns
only a limited number of issues derived
from the use of the earlier guides. The
Commission believes that a 30-day
comment period was adequate under
these circumstances.

2. Many licensees questioned the need
for backfitting all the requirements of
Appendix R. They commented that they
had previously complied with staff fire
protection recommendations in "'good
faith” and have committed to or
completed certain modifications. They
contend that the staff has properly
determined that these modifications
provide at least the level of fire
protection described by the guidance
contained in Appendix A to Branch
Technical Position BTP APCSB 9.5-1
They also contend that these
modifications pruvide a level of
protection at least eq ivalen’ to that
contained in the proposed rule They
express the concern that the proposed
rule was written in such specific
language that fire protection issues that
were thought closed would be reopened
and new, but not necessarily better,
modifications would be required. These
modifications could be accomplished
only by the expenditure of considerable
engineering, design, and construction
effort and at great undue expense. The
commenters request that the
requirements in the proposed rule be
rewritten to specify only the general
requirements of what needs to be
accomplished

These comments raise three related
issues. The first relates to the need for
specific requirements. The general
requirements relating to fire protection

a » already set orth in Genera: Dosign
writerion o of Appendix A to 10 CFR
Part 50 and in the NRC guidance
documents These general provisions
give rise to a number of disputes over
whether specific methods adequately
accomphished the intended goal. The
proposed rule is intended to provide
sufficient specific guidance to ensure
satisfactory resolution of these issues.
Thus, reverting to generalized guidance
would not accomplish the intended
purpose of the proposed rule

The second issue involved some
instances in which the specific wording
used resulted in unnecessary and
unintended restrictions. For example,
ine proposed rule called for a “fresh
witer” supply. For firefighting purposes,
brackish water is satisfactory and a
“fresh” water supply is unnecessary
Similarly, the proposed rule called for
an "underground” yard fire ma n loop.
Often portions of a fire main loop run
above ground in and as they enter
structures. The Commission had not
intended to prohibit running portions of
# fire main loop above ground. Other
siriilar changes are discussed in Section
[l "Specific Requirements,” of this
preamble,

The third issue relates to imposition of
requirements on plants with presently
installed or with existing commitments
to install fire protection features
previously determined by the staff to
satisfy the guidance of Appendix A to
BTP APCSB 9.5-1. The Commission
generally agrees that, except for three
sections tha' will be back fitted,
Appendix R should not be retroactively
applied to features that have been
previously approved by the NRC staff as
satisfying the provisions of Appendix A
to BTP APCSB 9.5-1.

The NRC staff had intended. in its
original proposal for Appendix R, that
the requirements be applicable only for
the resolution of unresolved disputed
fire protection features. Thus, the staff
had not intended the provisions of
Appendix R to require modi.ication of
previously approved (2atures. This was
not clearly described in the proposed
rule as publishe.” for comment. In fact,
the Supplementary Information
published with the proposed arule
explicitly indicated thiat “[a]ll licensees
will be expected to meet the
requirements of this rule, in its effective
form. including whatever changes result
from public comments.”

In determining whether the specific
requirements of Appendix R should be
imposed on licensees with presently
installed or existing commitments to
install fire protection features previously
determined to satisfy Appendix A to
Branch Technical Position BTP APCSB
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85«1, It is important to racognize that
Appendix R addresses only a portion of
the specific items contained in the mc e
comprehensive document, Branch
Technical Position BTP AZCSB 0.5-1
and ite Appendix A. Appendix A to BTT
APCSB 9.5-1 has been the basic fire
protection guidance used by the staff in
their firu protection reviews conducted
for all operating plants during the past
several years. For many plants,
licensees proposed systems and features
that satisfactorily achieveu the fire
protection criteria set forth in Appendix
A to BTP APCSB 9.5-1 and began to
promptly implement such features and
systems

Satisfactory features and systems are
already in place and in operation in
many plants, There is a reasonable
degree of uniform'ty among most of
these approved features for ail facilities
sir.ce they were reviewed against the
same criteria of Appendix A to BTP
APCSB 9.5-1. In general, the features
previously approved by the NRC staff in
ity reviews of fire protection using the
criteria of Appendix A to BTP APCSB
9.5-1 provide an equivalent level of fire
protection satety to that provided under
the specific provisions of Appendix R.
Thus. the further benefit that might be
provided by requiring that previously
approved features be modified to
conform to the specific language set
forth in Appendix R is outweighed by
the averall benefit of the early
implementation of such previously
approved features, which in many cases
are currently beirng installed

Nevertheiess, as a result of its
continuing review of fire protection
matters, the NRC staff has indicated to
the Commission that there are
requirements in threv sections in which
the protection afforded by Appendix R
over and above that previously
accepted, may be desirable. The
Commission has decided that these
requirements should be retroactively
applied to all facilities. This decision is
not meant to reflect adversely on
previous licensee or staff evaluations;
rather its purpose is to take fully into
account the increased knowledge and
experience developed on fire protection
matters over the last several years.

The firs! of these sections is related to
fire protection features for ensuring that
systems and associated circuits used to
achieve and maintain safe shutdown are
free from fire damage. Appendix A to
DTP APCSB 9.51 permits a combination
of fire-retardan, coatings and fire
dete.tion and supression systems
without specifying a physical separation
distance to protection redundant
systems (Appendix A, D 1(2)). and such

arrangements were accepted in some
early fire protection reviews. As a result
of some separate effects tests the staff
changed its position on this
configuration, and subsequent plans
have been required tc provide
additional orotection in the form of fire
barriers or substantial physical
separation for safe shutdown systems

N credit for such coatings as fire
harriers is ullowed by Section II1.G of
Appendix R. Appendix A to Branch
Technical Position BTP APCSB 0.5.1 and
the proposed 4 pendix R recognized
that there were plant-unique
configuratiors that requ. 2d fire
protection features that are not identical
to those listed in Section II1.G of
Appendix R. For these cases, fire
protection feetures were developed by
the licensee and described in a fire
hazards ana.ysis. Some of these
arrangements were accepted by the staff
as providing equivalent protection to the
requirements of Section [11.G to
Appendix R.

Requirements that account for all of
the parameters that are important to fire
protection and consistent with safety
requirements for all plant-unique
configurations have not been developed.
In light of the experience gained in fire
protection evaluations over the past four
years, the Commission believes that the
licensees should reexamine those
previously approved coniigurations of
fire protc “tion that do not meet the
requirements as specified in Section
IIL.G to Appendix R. Based on this
reexamination the licensee must either
meet the requirements of Section [11.G of
Appendix R or apply for an exemption
that justifies alternatives by a fire
hazard analysis. However, based on
present information, the Commission
does not expect to he able to approve
exemptions for fire-retardant ccatings
used as fire barriers.

The second relates to emergency
lighting. Section II1.] of Appendix R calls
for 8-hour emergency lighting, wheraas

n some cases less than 8-hour
e mergency lighting has been accepted as
sat «ry.'g Appendix A to BTP APCSB
9.5- While an adequate level of safety
may be provided by less than an 8-hour
supply. an 8-hour system would provide
added protection and would generally
involve only a small cost. The
Commission therefore believes that
licensees should upgrade the previously
approved facilities to satisfy the 8-hour
lighting requirement of Appendix R

The third relates to protection against
fires in noninerted containments
involving reactor coolant pump
lubrication oil (Section [11.0 of
Appendix R). Th . pruposed rule

permitted either an oil collection system
or a fire suppression 8) ‘em The staff
has also accepted an automatic fire
suppression system us an acceptable
meihod of fire protection for this
application. The Corumission has
concluded that fire suppression systems
do not give adequate protection for fires
that may be induced by seismic events.
The Commission therefore believes that
previously approved suppression
svstems should be replaced with »il

. “.lection systems that can with tand
selamic events.

The technical basis on which these
three sections are based are further
discussed in Section 111, "“Specific
Requirements,” of *this preamble.

3. Most commenters gtated thzt the
implementation schedule contained in
the proposed rule is impossibie to meet
for any of the operating - ‘ants. The
commenters further stated that if the
implementation schedule in the effective
rule is the same as that in the proposed
rule, the Commission must be prepared
to either shutdown each operating
nuclear power plant, or process
exemption requests.

The commenters then concluded that
the imnlementation schedule should be
rewri. :nto allow an adequate time
priod for comylinnce. The proposed rule
stated that “all fire protection and
modifications identified by the staff as
necessary to satisfy Criterion 3 of
Appendix A to this part, whether
contained in Appendix R to this part or
in other staff fire protection guidance
(except for alternate or dedicatec
shutdown capability) ahall be completed
hy November 1, 1880 uniess, for good
‘.use shown, the Commission approves
an extension,” (proposed paragranh
50.48 1.(c)). The Commission went on to
state its intention in the Statement of
Consideration to the rule that ", . . no
plant would be allowed to continue to
operate aiter November 1, 1980, or
beyond an extended date approved by
the Comission, unless all modifications
(except for alternate or dedicated
shutdown capability) have been
implemented."”

I'he Commission has reconsidered the
implementation schedule and has
determined tha' it should be modified
for the following reasons:

* After reviewing the comments and
the information developed as a result of
completion of fite reviews over the past
6 months, the staff has 1n.ormed the
Commission that the date of November
1. 1980, is r.ut possible because the
effective date of the rule wi!l be after
that date.

* The staff has informed the
Commission that it would expect
virtually all licensees to request
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exemptions if t™he new implesientation
dates do not rrovide an appropriate
perivd of time tor complying with the
requirements of Appendix R. The tme
and manpower resources needed by the
heensees to prepare such requests and
by the staff to formulate
recommendations on these requests is
not warranted from the st «na; oint of
timely fire protection improvement

* The revised implementation
schedul: provides a careful balance of
these considerations, calling for the
remairing fire protection modifications
to be implemented and installed on a
phased schedule that is as prompt as
can be reasonably achieved.

The revised schedules distinguish
between requirements imposed for the
first time on the licensee by Appendix R
and those requirements already imposed
in license conditions or Technical
Specifications issued prior to the
effective date of the rule. For
requirements imposed by Appendix R,
including the items "backfit" to all
plants, *he schedule provides a
reasonable time after publication of the
rule for completion of required
modifications. For requiren. :nts already
imposed by license conditions providing
for implemantion after November 1,
1980, the Commission has reviewed
these schedules and has found that in
soine mstances the allotted time for
completion of the required modifications
may be excessive. Thus, for fire
protection features other than those
covered by Appendix R, although the
Commission has extended the
compliance dates beyond the Wovember
1, 1980, date in the proposed ruie, the
Commigsion h»s added a requirement
that limits the compliance schedule in
existing licenses if such schedules
extend beyond what we now believe
should have been a reasonable schedule
initially. Relief from such limitation may
be granted by the Director of Nuclear
Reactor Regulation upon a showing that
there is good cause for extending s.ch
date and that public health and safety is
not adversely affected by such
extension

It should also be noted that for
licensees whose license conditions
imposed a schedule with a compliance
date of November 1, 1980, or other date
prior to the effective date of § 50 48, the
Commission has suspended such
compliance dates by promulgating on
October 29, 1680, a temporary rule
§ 50.49 (45 FR 71569), which will be
superseded by this ruie

To better uaderstand the nature of the
public comments received and the staff's
resoiution of these cociments, the
following section will consider each
section of Appendix R to this part. 'a

Section 11, we provide a summary of the
Technical Basis for each requirement,
followed by & summary of the v ublic
comments and a statement of e staff's
disposition of those comments

Section 1. Introduction and Scope

This section has been revised as
result of comments to inclvde a
discussion of the importance of safe
shutdown capability and the distinction
between requirements for “safety-
related” equipment and equipment
needed for “safe shutdown.”

Section Il. General Requirements

This section has been substantially
rewritten a: a result of comments to
provide a concis summary of general
requiremen's. The specific requiremens
were consolidated with the appropriate
parts of Section III, "Spec fic
Requirements,” except that the credit
given for 50-foot separation has been
dropped.

Section Il Specific Requirements

The requirements in this rale are
based upo. principles !ong accepted
within that portion of American industry
that has been classified by their
insurance carriers as "Improved Risk"
or "Highly Protected Risk". In each of
these cases, the Commission has
decided that the overall interest of
public safety is best served by
establishing some conservative level of
fire protection and ensuring thot level of
conpliance exists at al! plants. The
following is a list of the specific
technical bases and resolution of public
comments for each of the specific
requirements in Appendix R.

A. Water Supplies for Fire
Suppression Systems Technical Basis
One of the basic fire protection
requireineats lor a modern industrial
aite in the United States is a separate
water distribution system for fire
protection with dual water supplies
Dupl:cate water sunnlies are required to
ensure uninterrupted fire suppression
capability allowing for singie failures
and periodic maintenance and repair of
vital portions of the systems. Duplicate
water supplies may consist of separate
suctions for fire pumps from a large
body of water such as lake, river, or
pond or from two waler storage tanks

For nuclear power plants, the
distribution system is required to consist
of a loop around the plant with suitable
valves for isolating portions of the
system for maintenance or repair
without interrupting the water supply to
the various fire suppression systems in
the plant. Thus, with dual supplies and a
loop concept, an adequate water supply
can be ensured to each manual or

automatic water suppression system
throughou! the plant.

Arn ensured minimum volume of water
is set uside and dedicated for fire
protection uses to be available at all
times regardless of other simuitaneous
water ures in the plant. This water
volume is dedicated for fire service by
means of senarate storage tanks or
separate pump suctions from a large
body of we ter. When common tankage
is employed for {, service needs and
other water services, the fire pump
suctions must be at the bottom of the
tank and other water supply = ictions
must be located at a higher level to
ensure that the minimum dedicated
water volume is set aside for fire
protection needs. Administrative
controls by themselves, such as locked
valves to ensure adequate water supply
for fire fighting needs, are Jeemed
unacceptable at nuclear power plants.

Comment Resclution

Many commeners stated that we
were being too restrictive by stipulating
an underground yard fire main loop and
fresl wa .. tapoplies. Our intent was
only that a yard fire main loop be
furnished. We have deleted the
specification for an underground loop
since special conditions may dictate that
part of the loop be above ground or
inside safety-related buildings. Such
arrangements are acceptable.

With regard to the specification for a
fresh water supply, the staff was
attempting to avoid potential plant
problems that are not associated with
fire protection. From a fire protection
standpoint, salt or brackish water is
acceptable for fire suppression provided
the fire protection system is designed
and maintained for salt or brackish
walter The requirement for freah water
supplies is therefore dropped. Other
operational problems unrelated to fire
protection that may result from the use
of calt or brackish water for fire
suppression activities are outside the
scope of this regulation.

Several commenters took issue with
the requirement for two separate
redundant suctions, stating that some
plaas use a single large intake structure
on & lake or a river for all water
requirenen's. The requirement for
separate intake structures was not
intended and the rule has been clarified.

Seveal comments called for deleting
the requirements for « edicated tanks or
use of vertical standpipe for other water
services when storage tanks are used for
combined service-water/fire-water uses,
on the bacis tha' this 18 overly restrictive
and other ways are available to ensure
a dedicated supply such as weirs
suction location, etc. Two separate but
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postegmapamaenary

related 1ssu.s are involved here The
firat is the requirement for dedicated
water storage tanks for fire fighting
purposes. The suggesticn that the
requirement for dedicated tanks be
deletod was rejected for the reasons
stated in the preceding Technical Basis.

The other point deals with ensuring
rainimum water storage capacity for fire
suppression activities when storage
tanks re used for combined service-
water /fire-water uses. The term
"vertical standpipe for other water
g-rvice” simply means that the suction
for cther water usss in common storage
tanks will be located sufficiently igh to
ensure the minimum water volume
needs for fire v .pprassion activities. If
tue commenters were assumir . that
"vertical standpipe' refeired iy to
pipes inside the tank this .s .ot the
case. In fact a standpipe ex crior to the
storage tank is more desirible since any
leakage would be immer .ately evideit.
On au internal standpipe a leak in the
pipe could actually allow depletion of
the water otherwise to be reserved for
fire uses. The rule has been clarified to
allow physical alternatives for water
supply dedication but to preclude
exclusive use of administrative controls
for this purpose.

Some commenters objected to the
requiremet that other water systems
used a8 a bavkup water supply for fire
protection should be nermanently
connected to the fire r.ein eystem und
suggested that it would be aufficient to
provide a water supply capable of being
connected to the fire main system within
ten minutes of the loss of normal waie.
supply or pumps. The rule does not
address backup water supplies. The
requirement means that, if anoiher

" water system is used as one of the

redundant wa'’er supplies, it must satisfy
all of the requirements of the fire
protection water supplies. Additional
backup supplies need not meet these
requirements

One commenter asked why only a
two-hour water supply is required when
the Browns Ferry Fire lasted well over
two hours. All of the investigations of
the Browns Ferry Fire clearly show that
if water had been used immedia:aly, the
fire would have been extinguished much
earlier Indeed once the manual fire
fighting activities were started with the
use of only one fire hose stream, the fire
was extinguisheu within one-half hour
The staff would find unacceptable any
condition in which a postulated fire that
could threaten safe shutdown capability
could not be controlled and extinguished
within two hours with any comb'nation
of manual and automatic fire
suppression activities. Therefore, a two-

hour water supply is considered
adequate [t should also be noted that
this minimum dedicated water volume is
based on maximum flow rates. Since
most fires are controlled and
extinguished with much smaller flow
rates, this requirement realistically
represents a dedicated water volume far
in excess of two hours

B. Sectional Isolation Valves

C. Hydrant Isolation Valves
Technical Basis. These two
requirements are similar und can be
treated together. Proper valving is
required to isulate portions of the water
disribution system for maintenance or
repair without interrupting the water
supply to manual or automatic fire
suppression systems inside the plant.
Valves are similarly required to permit
isolation of outside yard hydrants from
the water distribution system for
maintenance or repair without
luerrupting water supply to fire
suppression systems inside the plant.
Visually indicating valves such as post
indicator valves are preferred so that
the position of the valve can be readily
dotermined. However key-operated
valves (commonly known as curb
valves) are acceptable for these
purposes where plant-specific
conditions warrant their use.

B. Seciion Control Valves-——Comment
Resolution. Many commenters stated
that the requirement for approved
visually indicating" sectional control
valves was overly restrictive,
unneceasary, ard not specific with
respect to who should give the approval.
The Commission has accepted this
suggestion; the rule now requires that
sectional control valves shall be
provided to isolate portions of the fire
main for maintenance or repair without
shutting off the entire system. Post
indicator or key-operated valves are
mentioned as two examples of
acceptable valves

C. Hydrant Block Valves—Comment
Resolution A number of commenters
made suggestions for rewording this
section, This section has been clarified
to state the requirement for capability to
isolate hydrants from the fire main
without disrupting the water supply to
automatic or manual fire suppression
systems in any area containing or
presenting a fire hazard to safety-related
or safe shutdown equipment

One commenter suggested that this
requirement be dropped in its entirety
since it "is a new requirement which has
not been subjected to the peer review
process.” This suggestion was rejected
an the basis that Appendix A to BTP
APCSB 9.5-1 contains the following
sentence: "The lateral to each hydrant
from the yard main should be controlled

iy a visually indicating nr key-anerated
(cark valve ' and thete was an
oppartui.ty to comment on this

docui .en:

D. Manual Fire Suppr ssion Techi.cal
Basis. Considerahle reliance is placed
on automatic fire suppression systems
tiv u1 ghout a nuclear power plant
However, manual fire fighting acivities
often can control and extinguish slowly
developing fires before an automatic fire
suppression eystem is actuated. In
addition. fires that are controlled or
extinguished bv automatic systems
require a certain amount of m nual
response. Also, some areas of the plan’
do not warrent the installation of
automatic fire suppression sy stems.
Manual response is the only fire
suppression available for these areas:
thus, it is important that manual fire
fighting capabilitv be present in all
areas of the plant, and that standpipe
and hose stations be located throughout
the plant, The standpipe and hose
stations are to be locatud so that at least
one effective hose stream can be
brought to bear at any location in the
plant containing or presenting a hazard
to structu-es, systins, or components
~aportant to safety. They are to be

upplied from the fire water supply
system except for those inside
containment, which may be connected
te, other reliable water supplies if a
separate penetration into containment
cannat be made for fire water service
needs.

Comment Resolution

Several commenters suggested adding
a sentence reading “Standpipe and hose
stations are not required if sufficient
justification can be provided that
adequate fire protection features have
been provided to account for a given fire
area. This suggestion was rejected. The
staff has taken the position that the
ininimum requirements are that at least
one effective hose stream that will be
able to reach any location that contains
or could present an exposure fire hazard
to the safety-related equipment. The
Commission concluded that no analyses
can identify hazards so carefully that
this minimum requirement can be
further reduced.

E. Hydrostatic Hose Test Technical
Basis. Fire hoses should be
hydrostatically tested periodically to
ansure that they will not rupture during
use. The requirement for a minimum test
pressure of 300 psi comes from NFPA
No. 196 (National Fire Protection
Association Standard No. 196
Standard for Fire Hose). a nationally
recognized consensus standard. This
standard contains other guidance for the
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use and care of fire hose that niost
incddustries hind usetul

Comment Hesolution

Many commenters pomnted out the
erroneous usage of the term “service
pressure  rather than “operating
pressure’ in this requirement. The
intended meaning for this requirement is
that all hoses would be tested at a
pressure greater than the maximum
pressure found in the fire protectior,
water distribution systems. The correct
terminology is “operating pressure” The
rule has been so changed. [n additicn,
the staff added a specific minimum test
pressure requirement of 300 psi to meet
the NFPA standard

One commenter also pointed out that
hoses should be spected for mildew.
rot. cuts, or other damage. Although this
is 4 valid comment, it 1s not an
unresolved issue with any licensee so 1l
need not be covered by this rule. In
addition, such inspections are already
being performed in accordance with the
plant’s Techmeal Specificaitons

F. Automatic Fire Detection Techmeol
Hosis The requirement that automatic
fire detection systems be installed in ail
areas that contain safe shutdown or
safety-relar d systems or components
follows gencrally accepted fire
protection practice. Installation of such
fire detection capability is independent
of any requirements for automatic or
manual fire suppression capability in an
area. The purpose of these detection
gystems is to give early warning of fire
conditions in an area so that the fire
brigade can initiate prompt actions to
minimize fire damage within the plant.

Comment Resolution

Many commenters suggested that the
words “automatic fire detection
capability” be substituted for
“awtomatis fire detection systems’ on
the basis that, as worded, the
requirements are too limiting They
stated that an automatic sprinkler
system with appropriate alarm check
valves and central alarm features
provides acceptable detection/alarming
capability Several commenters claimed
that a separate detection system is iol
needed in areas covered by sprinkler
systems equip ped with fusible hink
sprinkler heads. A fusible link has a
time Jelay before it actuates. However,
more importantly, a smoldering
localized fire that could do damage may
not generate enough heat to melt the
fusible link. While we do not disagree
that the alarm from an automatic fire
SUPPression systerm serves as
notification that a fire exists. we
concluded that the minimum
requirement for a separate fire detection
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syster n ull such areas should be
rv'ained. The fire hazards wnalysis may
call for a separate suppression system
bt this would be tn addition to the fire
detection system
G. Protect.on 0! Sate Shutdown

Capability Technical Basis. The
ouvjective for the protection of safe
shutdown capability is to ensure that a!
least one means of achieving .nd
maintainiug safe shutdown conditions
will remain available during and after
any postulated fire in the plant. Because
it is not possible to predict the specific
conditions under which fires may oceur
and propagate. the design basis
protective features are specified raher
than the design basis fire. Three
different means for protecting the safe
shutdown capability outside of
contatnment are acceptable. The first
means is separation of redundant safe
shutdown trains and cssuciated circuits
by means of 2-nour fire rated barriers
The second means 1s a combination of
separation of redundant safe shutdown
trains and associated circuits by a 1-
hour fire rated barrier and automatic “ire
suppression and detection capability for
both redundant trains. The third means.
which may be used only when
redundant trains and associated circuits
are separated by 20 feet or more of clear
space, requires automatic fis
suppression and detection systems in
the area. Ar alternative or dedicated
safe shutdown capability independent of
the fire area is raquired if fire protection
for safe shutdown capability cannc! he
provided as outlined above. For cables
and equipment reeded for safe
shutdown located inside of noninerted
containments, a lesser degree of fire
protection is permitted because
transient exposure fires are less likely
inside containment during plant
operation. Section [[LM, “Fire Barriers.”
discusses the technical basis for the 3
hour barrier. and Section DL,

Alternative and Dedicated Shutdown
Capability.” discusses the technical
hasis for safe shutdown capability

Comment Resolution

Many commenters suggested that the
first paragraph be changed siightly and
the rest of this section deieted. The
basis for their contention 18 that the rule
should state simply the requirement to
protect cal :s or equipment of systems
necessary tor safe shutdown of the plant
and leave specific implementation
details in some other type of document

We have modified this section by
removing the listing of considerations
deleting Table [, and revising the
wording to provide clarification

H. Fire Brigade

Ruies and Reg:whions

1. Fire Brigade Training Tachnical
Rasts Most modern industrie: piants
with replacement cost value®
approaching thuse of & moo :rn nuclear
powered electric generating station have
o full-time fuily equipped fire
department. including motorized fire
apparatus. Because of th reduced
severity of fire hazards in a nuclear
generating station as compared to a
manufacturing plant, the Commission
believes that it is not necessary to
mandate a fully staffed fire department.
However. manual Jie response
capability 1s required at a nuclear plant
and a properly equipped and {ully
trained fire brigade will satisfy this
need. The Commission has determined
that « brigade of five persons constitutes
the minimum size sufficien' to perform
the actions that may be required by the
brigade during the fire and to provide
some margin for unanticipated events.'
Similarly. the training requirements
listed are considered the minimum
needed to ensure that the fire brigade
will be able to function effectively
during a fire emergency.

The proposed rule required emergency
breathing apparatus without specifying
the number of such pieces of apparatus.
The rule hias been modified to specify
the personnel for whom such apparatus
is to be provided and to specify reserve
air requirements

H. Fire Brigade—Comment
Resolution. Many commenters suggested
changing this requirement (o a simple
statement that a trained and equipped,
nominal size, site fire brigade of five
persons be provided on each shift unless
a lesser number /s justified. This
recommended change was rejected by
the Commission for the reasons stated
in the Ternical Basis.

Some commenters objected to the
exclusion of the shift supery:sor from
the fire hrigade. The commenters felt
that the shift supervisor should go to the
fire and provide the bonefit of i
expertise and authority. The rule wuuld
not prevent this. However, the shift
supervisor mayv have to go elsewhere
during the course of a fire that adversely
affects plant operation. The fire hrigade
leader must stay with the fire brigade
and he assigned no other
responsibilities during a fire emergency,
therefore. the shift supervisor must be
excluded from membership on the fire
brigade

i. Fire Brigade Training-—Comment
Resolution. Many commenters have

This is discussed a! length in the NRC staff's
Evaluation of Minimum Fire Brigade Shift Size
dated June 8 1979 copies are available from David
P Notley Office of Standards Development, US
Nutlear Regulatory Commissiun, Washington. D (

205655
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stated that NRC used unnecessary detal,
in speliing out specific requirements for
ciassroom instruction, fire fighting
practice and fire drills. Some
commenters felt that these requirements
s ‘ere more detailed than anythir the
Zommission has published wit! regard
o operator training. The Com 'ssion
here points out that most of the
investigations »f the TMI acciaent
identified inadequately trained
operators as an important factor and
that work (s now being done in this
arva. The fact {s not that the training
requirements spelled out here for the fire
brigade members are excessive when
compared to training requirements for
reactor operators, but that fire brigade
training is further along in development,
and training parameters that are
essential to a comprehensive program
have been dentified

|. Emergency Lighting Technical
Basis. Emergency lighting is required in
all nuclear power plaits. Battery-
powered lights with capacities of 1% to
2 hours is usually sufficient for
emergency egress. However, te postfire
emergency lighting requirements in a
nuclear power plant are of a different
kind. The need is for lighting that aids
the ancess to equipment an
companents that must be manually
operated by plant personnel to effect
safe plant shutdown during plant
emergéncies. Because such activities
may extend over a considerable period
of time both during end after the fire, it
is prudent to provide 8-hour battery
emergency light'ng capability to allow
sufficient time for normal lighting to be
restored with a margin for unanticipated
events

Comment Resolution

Many commenters stated that the
requirement for emergency lighting (s
overly restrictive in three specifics. firs,
that emergency lighting is unnecessary
in many of the designated areas; second,
that the requirement for sealed beam or
fluorescent units is overly restrictive;
third. that the requirement for individual
8-hour battery power supply 18
excessive. Three commenters
recommended a 2-hour battery power
supnly five commenters recommencded a
plant-specitic power supply: and one
commenter recommended that there be
no permanent installation

These suggeetions have been accepted
in part. Lighting units with 8-hour
battery supplies are to be provided in all
areas needed for operation of safe
shutdown equipment and in access and
exi 88 routes thereto. The reasoning
behind the requirement for an 8-hour
battery power supply is tha! there can
be a great deal of other activity during a

[ire emergency anc uperatorn nvoive

in saie plant shutdown shouic not also
have to be concerned with lighting in the
area The small cost differential
between 2-hour supply and the
substantial additional protection
afforded by the 8-hour supply does not
warrant reducing this requirement. The
Commission has decided to requir. an 8-
hour battery power supply in all areas
needed for operation of safe shutdown
equipment and (n access and egress
routes.

K. Administrative Contreis Technical
Pasis. The fire protection program uses
administrative controls for fire
prevention and prefire planning. The
items listed in this section are generally
accepted within the fire protection
community a8 minimum requirements
for an effective administration of the fire
protection program. Coatrols are placed
on the storage and use of combustible
materials to reduce the fire loading in
safety-related areas and on ignition
sources to avoid careless operations.
Procedures are used to control actions
to be taken by individuals who discover
@ fire and by the fire brigade for the
development of preplanned fire fighting
strategies and actual fire fighting
techniques.

Comment Resolution

Many commenters stated that this
requirement was much too detailed for a
regulation. Some stated that the
requirements should apply only to those
areas having safe shutdown equipment.
Other commenters stated that a simple
statement that administrative
procedures should be established to
control the various fire hazards
throughout the plant was sufficient, and
that the details could be spelled out in a
regulatory guide or some other similar
document,

Minor changes have been made in the
wording of this requirement for
clarification.

L. Alternative and Dedicated
Shutdown Capability

Technical Basis. In some locations
(such as the cable spreading room)
within operating nuclear power plants, it
is not always possible or practicable to
protect redundant safe shutdown
systems against adverse effects of fire or
fire suppression activities only through
the use of fire protection features
because the redundant safe shutdown
systems in & given fire area are too cleose
to each other, Alternative shutdown
capability has usually been required to
be independent of the control room,
cable spreading room, switchgear rooms
and cable riser areas because redundant
systems n these areas are not
adequate'y separated When plant

moduications (o proviue giternative
shuldown systems are extensive. u
dedicated system that is essentially o
minimum capability safe shutdown train
and is independent of those already
existing may be provided. 'This minimum
capability 18 required to maintain the
process variabies within those vaiues
pracicted ior a loss of offsite power. The
rase of loss o! offsite power is assumed
necause fires in certain circumatances
(.. electrical distrinution systems)
could cause or be re ated to such a loss.
Fire damage to cold shutdown capability
s 'mited to damage that can be
repaired within 72 hours to provide &
margin in # thivving cold shutdown
conditions. Consideration is given to
asanclated circuits because most plants
were not designed with this concept in
mind. Should either the alternative or
dedicated capabiiity be required to
function because of a fire, it must not be
disabled by fire damage to associated
circuits. Also, this capab'lity does rot
have to meet the single failure criterion
because it is only one of seve a! levels
of defense Seismic Cateqory [ criteria is
not imposed because .res that vould
require the installation of alternative or
dedicated shutdowr capability are not
seismically induced.

Comment Resolution

Many of the commenters stated that
this requirement exceeded the scope of
Appendix R by defining alternative
shutdown requirements. They stated
that the time requirements are excessive
and should be dropped. They also
contend that this regulation does not
take into account the many plant
reviews being conducted under the
Systematic Fvaluation Program (SEP).

It is generally understood that co'd
shutdown is the ultimate safe shutdown
condition and that, for each fire area,
different means may be used and may
be recessary to achieve cold shutdown.
Because a fire in certain areas at some
plants would have the capability of
disabling systems required to achieve
both hot and cold shutdown, it is
necessary to specify the minimum
capability and time requirement for each
condition necessary to achieve safe
shutdown. We agree that evaluations
being made unde: the Systematic
Evaluation Program (SEP) may also call
for alternative or dedicated shutdown
capability for reasons other than fire
arotecnon. For example, seismic,

ooding, or emergency core cooling
requirements resulting from the SEP may
require add'*ional modifications. Each
licensee should be aware of the status of
the SEP 8o that the requirements
resulting from SEP can be effectively
integrated with those relating to fire
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protection lo the extent possible
However. the Commussion has decided
that the modif ations required to
complete the fire protection program
should not be deferred until the SEP
review is completed

M. Fire Barriers.

Techmeal Hugis The best fire
protection for redundant trains of safe
shuldown systems is separation by
unpierced fire barriers—walls and
ceiling-Nloor assemblies. Because these
barriers are passive fire ; cotection
features, they are inherently reliable
provided they are properly insta!led and
matntained. Fire barriers have been
used successfully for many years to
subdivide large potential fire losses into
smaller, more acceptable risks. Even fire
barriers with openings have successfully
interrupted the progress of many fires
provided the openings were properly
protected by fire doors or other
acceptable means

Fire barriers are “rated” for fire
resistance by being exposed to a
“standard tes! fire”. This standard test
fire is defined by the American Society
for Testung and Materials in ASTN E-
119, “Sta.. 'ard for Fuie Resistance of
Building Materials.” Fire barriers are
commonly rated as having a fire
resistance of from 1 to 8 hours. Most
“Improved Risk” or “Highly Protected
Risk” (as classified by insurance
carriers] industrial properties in the
United States require tire barriers to
have a resistance “ating of 2 to 4 hours

While a nuclear power plant has a
low fire load, the potential
consequences of fire are serious.
Therefore, the Commission has selected
3 hours has been as an acceptable
minimum fire resistance rating for fire
barriers separating redundant trains for
sale shutdown systems. This will give
ample time for automatic and manual
five suppression activities to control any
potentiel fire and for safe shutdown
activities to properly control the reactor
Many operating plants, or plants that
are already built but that are not yet
operating, have both trains of safe
shutdown equipment located in close
proximity and a single fire could
damage or destroy the functional
capability of boti redundant trains. If
specific plant cond tivus preclude the
installation of a ¥ ,ovr fire barrier to
separate the redui dant trains, a 1-hour
fire barrier and automatic fire
s ippression system tor ¢ ch redundant
ttain will be considered the equivalent
ol 3-hour barner

1! the 1-hour fire barrier and automatic
fire suppression {or each redundant
train cannot Le provided because of
plant-specific conditions, al*ernative or
dedicated shutdowns capability will be

required to ensure sale shutdown
capability, The use of u 1-hour barrier in
conjunction with automatic fire
suppression and detection capabihity for
each redundant train of safe shutdown
equipment is hased on the following
considerations. Automatic suppression
is required to ensure prompt, effective
applicat on of suppressant to a fire that
could endanger safe shutdown
capability. The activation of an
automatic fire detection or suppression
system does not occur until sufficient
smoke or heat has been developed by
the fire. Therefore, the Commissicn is
requiring a 1-hour barrier to ensure that
fire damage will be limited to one train
until the fire is extinguished.

These requirements have now been
incorporated in Section LG, "Fire
Protection of Safety Functions.”

Comment Resolution

Several commenters made a number
of suggestions of an editorial nature.
One suggestion was to add “or unless
other fire protection features have been
provided to ensure equivalent
protection” in the first paragraph, where
three-hour rated fire barriers were
stipulated unless a lower rating was
justified by the fire hazards analysis.
The Commission feels that this adds
nothing in the way of clarification and
the suggestion was not adopted. The
second paragraph requires that
structural steel forming a part of or
supporting any fire barrier have a fire
resistance equivalent to that required of
the barrier. An example was given of
metal lath and plaster covering as being
one means of providing equivaient
protection. Several commenters stated
that they thought this was too narrow
and would be interpreted by some
people as the only acceptable method
permitted. Since the example seemed to
be confusing, a decision has been made
te eliminate it, Other comments to the
effect that the requirement was
excessively restrictive with regard to
fire barrier penetrations, including fire
doors and their associated frames and
hardware, and ventilation systems have
been acted upon by the staff and the
requirement, as it had affected these
items, was deleted.

N. Fire Barrier Cable Penetration Seal
Qualification.

Technical Basis. Unpierced fire
barriers offer the best protection for
separating redundant trains of safety-
related or safe shutdown equipment.
However, these barriers must be pierced
for both control and power cables
These penetrations must be sealed to
achieve a degree of fire resistance
equivalent to that required of the barrier
that is pierced. ASTM Standard E-119 is

the national consensus standard used
for testing and ratiag these cable
penetration svals. Since the cables
conduct the heat through the barrier
and since the cable insulation is
combustible, the acceptance criteria of
the ASTM Standard E-119 relating to
temperature on the unexposed side must
be appropriately modified.

Commen! Resolution

Some commenters suggested that this
entire section be deleted and replaced
with the following two sentences:
“Penetration seals shall provide the
equivalent protection which is required
of the fire barrier. Evaluation of the
penetration seals based upon a design
review and relevant test data or
qualification tests may be made.” The
commenters felt that sufficient test data
are available to permit evaluation of
design requirements without full-scale
mocﬂup testing and that many of the
items spelled out in the regulation, such
as the water hose stream test, were too
detailed and did not belong in the
regulation. The Commission has
reconsidered this issue and revised the
rule to (a) require the use of
noncombustible materials only in the
construction of fire barrier penetration
seals, (b) require fire barrier penetration
seals to be qualified by test: and (¢)
require such tests to satisfy certain
acceptance criteria.

O. Fire Doors

Technical Basis. Door openings in fire
walls constitute another breach that
must be protected. Fire doors that have
been tested and rated for certain fire
exposures are installed to protect these
openings. Fire doors frequently fail to
protect the openings in which they are
installed because they are not fully
closed. Various methods are available to
licensees to ensure that fire doors are in
proper operating condition and that they
will be closed during a fire. These
uptions are listed in Appendix R.

Comment Resolution

Many commenters stated that this
requirement is too detailed and shou.!
be deleted. Minor editorial changes have
been made in order to more clearly state
the requirements.

P. Reactor Coolant Pump Lubrication
System.

Technical Basis. Each reactor coolant
pump motor assembly typically contains
140 to 220 gallons of lube oil. Oil leaking
from some portions of the lube oil
system may come in contact with
surfaces that are hot enough to ignite the
oil The resulting fire could be large, and
access to the fire would be delayed
because of the time required to enter the
containment, Containent &.r temperature
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would increase. severe localized
environments would develop in the area
of the fire, and a large asiount of smoke
would be generated These conditions
could affect operability of safety-related
equipment inside containment,
Therefore, an oil collection system is
necessary to confine any oil discharged
due to leadkage or failure of the
lubrication system and to prevent it
from becoming a fire hazard by draining
it to a safe location. These occurrences
could be random or could be seismically
induced because the existing "ibe oil
system piping and oil collection systems
may not be designed to withstand a
design basis seimic event.

Appendix A to BTP APCSB 9.5-1
states that for operating plants,
“postulated fires or fire protection
system failures need not be considered
concurrent with other plant accidents or
the most severe natural phenomena.”
The basis for that statement is two fold.
Firat, nuclear power plants are massive
structures, and essential services are
designed to withstand earthquakes and
ather natural phenom: 4. Second, the
history of many fires associated with
recent earthquakes have been
evaluated. These evaluations showed
that such fires usually are due to failure
of piping or tanks of flammable gasses
or liquids such as municipal natural gas
distribution systems or gasoline storage
and/or dispensing stations. Where such
potential fire hazards exist in nuclear
power plants (e.g., hydrogen for
generator cooling, or oil fuel for the
emergency diesel generator or station
space heating boilers) they are designed
and installed to withstand the damaging
effects of various natural phenomena,
and other special fire protection features
are provided as necessary. However,
General Design Criterion 2 esign Bases
for Protection Against Natural
Phenomena requires that structures,
systems, and components important to
safety be designed to withstand the
effects of earthquakes without loss of
capability to perform their safety
function. Regulatory Guide 1.29,
"Seismic Design Classification,”
describes an acceptable method for
identifying and classifying those
features of light-water-cooled nuciear
power plants that should be designed to
withstand the effects of the Safe
Shutdown Earthquake. [n this guide,
paragraph C.1 applies to systems that
are required to remain functional to
ensure heat removal capability;
paragraph C.2 applies to systems that do
not have to remain frunctional for that
purpose, but whose failure could reduce
the functioning of those systems covered
by paragraph C.1. The reactor coolant
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pump oil collection system is covered by
paragraph C.2 because its function is
required to protect safety-related
systems rather than to perform a safety
function. Because the failure of the oil
collection system for & seisnuically
induced oil fire should not prevent a
safety-related system from performing
its safety function (Regulatory Guide
1.29, "Seismic Design Classification,’
paragraph C.2). the oil collection system
shoufd he designed, engineered, and
installed so that its failure will not lead
to a fire affecting safety-related
equipment as a result of an earthquake.
The proposed rule perm.iied two
alternatives——an oil collection sy stem or
an automatic fire suppression system
We have deleted the alternative of t!
suppression system because
unacceptable damage may result to the
safety-related systems from the burning
of uil before the suppression system is
actuated and because the fire water
supply system is not designed to
withstand seismic events. In addition,
these pumps are located within the
biological shield ins.de containment,
therefore, timely fire brigade action
would be difficult if the suppression
system ma!functions. Further, if the
suppression system becomes inoperable
during operation, a fire watch or patrol
cannot enter the area during operation,

Comment Resolution

A number of comr enters suggested
that this section is too detailed and
should be substantially modified. Tnis
requirement was changed to delete the
option of protecting the reactor coolant
pump lubrication system with an
automatic fire suppression system. We
have modified the rule to indicate that
the requirement that the oil collection
system be designed to provide
reasonable assurance that it will
withstand the Safe Shutdown
Earthquake can be met by satisfying
paragraph C.2. of Regulatory Guide 1.29,
"Seismic Design Classification," as
described above.

Q. Associated Circuits

Technical Basis. When considering
the consequences of a fire in a given fire
area during the evaluation of safe
shutdown capabilities of a plant, the
staff must be able to conclude that one
train of equipment that caa be used
immediately to bring the resctor to a hot
shutdown condition remains unaffected
by that fire. The staff must also be able
to conclude that damage to one train of
equipment used for achieving cold
shutdown will be limited so that the
equipment can be returned to an
operable condition within 72 hours. (See
Technical Basis for Section [11.C,
"Protection of Safe Shutdown

Capability | In the fire hazards analvsis
for a plant. the equipment relied upon to
perform both functions must be
identified for each fire area. It follows
that any associated non-safety circuits
in the fire area that could adversely
affect the identified shutaovn
equipment by feeding back potentiaily
disabling conditions {e.g.. hot shorts or
shorts to ground) to the power supplies
or control circuits of that equipment
must aiso be evaluated. Of course such
disabling conditions must be prevented
to provide assurance that the identified
safe shutdown equipment will { nction
as designed. These requirements have
now been incorporated in Section [ILL,
“Alternative and Dedicated Shutdown
Capahility.”

Comment Resolution

Many commenters stated that this
requirement should be deleted because
many older plant designs did not
ronsider associated circuits and this is,
there/ore, a new design requirement
The commenters felt that the analysis
that will be required to satisfy this
requirement will be both long and
complice ed and the requirement should
therefc.e be delet d.

The Cor mission rejected these
suggestions for the following rvasons

1. Virtually all of the fire protection
modifications made to date have been
required to correct deficiencies that
resulted from lack of consideration of
certain specific items during initial
design and construction.

2. The Browns Ferry fire showed the
necessity of divisiona. separation of the
associated circuit of the control cables
to prevent the disabling of safety
systems by a single fire. This }1s been
discussed with licensees during
evaluations of alternative and dedicated
shutdown capability and is necessary w
ensure that safe shutdown systems will
be able to function properly in the event
of fire.

3. The staff considers incomplete any
fire hazard analysis that does not
consider the effects of fire damage to
circuits that are associated with safe
shutdow systems

As indicated above, as a result of the
comments received on this issue, it is
unclear that associated circuits have in
fact been adequately considered by
licensees in their reviews using the
guidance of Appendix A to BTP APCSB
9.5-1. To ensure that the associated
circuits are considered, all operating
nuclear power plants will be required to
meet the requirements of Section [11.G; of
Appendix R
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the licensee have been accepted by the
NRC stall as satisfying the provisions o1
Appendix A to Branch Technical
Poaition BTP APCSB 9 5-1reflected in
staff fire protection safety evaluation
reports (ssued prior to the effective date
of this rule. or to the extent that fire
protection features were accepted by
the stail ) comprehensive fire
protection safety evaluation reports
issued before Appendix A to Branch
Technical Pogition BTP APCSB 9.5-1
was published in A .gust 1976. With
respect to all other fiie protection
features covered by Appendix R, all
nuclear power plants licensed to operate
prior to January 1, 1979 shall satisfy the
applicable requirements of Appendix &
to this part, i-.cluding spocifically the
requirements of Sections [11.G, !I1], and
1O

(¢) All tire protection modifications
require o satisfy the provisions of
Appendix R to this part or directly
affected by such requirements shall be
completed on the following schedule:

{1) Those fire protection features that
involve revisions of administrative
controls, manpower changes, and
trumin?. shall be implemented within 30
days after the effective date of this
section and Appendix R to this part.

(2) Those fire protection features that
involve installation of modifications that
do not require prior NRC approval or
plant shutdown shall be implemented
within 9 months after the pffective date
of this section and Apperdix R to this
part

(1) Those fire protection features,
except for those requiring prior NRC
approval by paragraph (c)(5) of this
section, that involve inatallation of
modifications that do require piant
thutdown, the need for which is justified
in the plans and schedules required by
the provisions of paragraph (c)(5) of this
section, shall be implemented before
startup after the earliest of the following
events commencing 180 days or more

‘Clartfication and guidance with respect to
permissibie alternatives to satisfy Appendix A to
BTE APCSH 9 5-1 has been provided in four other
NREC documents

¢ “Supplementary Guidance oa inforn tion
Needed for Fire Pratection Evalustion.” ds d
October 21, 1978

» “Sample Technical Specification
13 177

¢ Nucl 2ar Plant Fire Protection Functior o
Responainidities Administrative Cantrol 1 .d
CQuality Assurance  dated fune 14, 1977

o ‘Muanpower Requirerients for Operating
dated May 11 1078

A Fire Protection Safety Evaluastion Report that
haa been issued for each aperating plan! states how
these guidelines were applied to sach facility and
iden'ifies apen fire protection issues that will be
resolved when the facility satisfies the appropriste
requirements of Appendix R to this part

dated la,

Reacturs

after the effective date of this section
and Appendix R to this part:

(1) the first refueling outage

(ii) another planned outage tha: asts
for 2t least B0 days: or

(i) an unplanned outage that las‘s for
at least 120 davs.

(4) Those fire nrotection features that
require prior NK. approval by
paragraph (c)(5) of this section. shall be
implemented within the following
achedule: Dedicatd shutdown
systems—30 months after NRC
approvel. modifications requirig plant
shutdown—before atartup after the
earliest of the evenis givon in paragraph
(¢){3) commencing 180 days alter NRC
approval; modifications no. sequiring
plant shutdown—8 months after NRC
approval

(8) Licensees shall make any
modifications necessa*y to comply with
these requirements in accordance with
the above schedule without prior review
and approval by NRC except for
modifications required by Section [11.G.3
of Appendix R to this part. Licensees
shall submit plans and schedules for
meeting the provisions of paragraphs
(c){2), (c)(3), and (c)(4) within 30 days
after the offective date ¢ this section
and Appendix R to this part. Licensees
shall submit design desrriptions of
modifications needed to satisfy Section
I11.G.3 of Appendix R to this part within
30 days after the the effective date of
this section and Appendix R to this part.

(8) In tt ¢ event that a request for
exemption from a reauirement to comply
with one or more of the provisions of
Appendix R filea within 30 days of the
effective date of this rule is based on an
assertion by the licensee that such
required modificatiors would not
enhance fire protection safety in the
facility or that such modifications may
be detrimental to overall facility safety,
the schedule requirements of paragraph
(c) shall be tolled until final Commission
action on the exemption request upon a
determination by the Director of Nuclear
Reactor Regulation that the licensee has
provided a sound technical basis for
such assertion that warrants further
staff review of the request

{d) Fire protection features accepted
by the NRC staff in Fire Protection
Safety Evaluation Reports referred to in
paragraph (b) of this section and
supplements to such reports, other than
features covered by paragraph (c). shall
be completed as soon as pra. licable but
no l4.:2r than the completion date
¢ .rrently specified in license conditions
or tachnical specifications for such
facility, or the date determined by
paragraphs (d](1) through (d)(4) of this
section whichever is sooner, unless the
Director of Nuclear Reactor Regulation

determines. upon « showing by the
licensee. that there is good cause for
extending such date and that the public
health and safety is not adversely
affected by su. b extension. Extensions
of such date shall no! exceed the dates
determined by paragraphs (¢)(1} through
(c){4) of this section

(1) Those fire protection features that
involve revisions of adminis‘rative
controls, manpower changes, and
training shal! be implemented within 4
months after the date of the NRC staff
Fire Protection Evaluation Report
accepting or requiring such features

(2) Those fire protection features
involving installation of modifications
not requiring prior approval or plant
shutdown shall be implemented within
12 months after the date of the NRC
staff Fire Protection Safety Evaluation
Report accepting or requiring such
features.

(3) Those fire protection features,
including alternative shutdown
capability, involving installation of
modifications requiring plant shutdown
shall be implemented before the startup
after tne earliest of the following avents
comm.ncing 8 months or more after the
date of the NRC staff Fire Protection
Safety Evaluation Report accepting or
requiring such features:

(1) The first r2fueling outage.

(i1) Another planned outage that lasts
for at least 80 days;: or

(ii1) An unpianned ¢utage that lasts
for 2t least 120 days.

(@) Trose fire protection features
involving dedicated shutdown capability
requiring new buildings and systems
shall be implemented within 30 morths
of NRC approval. Other madifications
requiring NRC approval prior to
instaiiation shall be implemented within
6 months after NRC approval.

(e) Muclear pewer plants licensed to
operate after January 1, 1979, shall
complete all fire protection
modifications needed to satisfy
Criterion 3 of Appendix A to this part in
accordance with the provisions of their
licenses.

2. A new Appendix R is added to
10 CFR Part 50 to read as follows:

Appendix R—Fire Protection Prog «m for
Nuclear Power Facilities Operating Priv: te
January 1, 1979

1 introduction and Scope

This Appendix applies to licensed nuclear
power electric generating stations thal were
operating prior to January 1 1979, except tu
the extent s2t forth in paragraph 50 48(b) of
this part. With respect to certain generic
1ssues for such facilities it sets forth fire
proteciion features required to satisfy
Criterion 3 of Appendix A to this part.®

YSee footnote 4
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Criteron 3 of Appendix A to this part
specifies that “Structures. systems. and
compaonents important to safety shall be
designed and located to minimize. consistent
with ather safety requirements, the
probability and effect of fires and
explosions

When considering the effects of fire. those
systems associaled with achieving and
maintaining safe shutdown condibuns
assume major importance to safety because
damage to them can lead to core damage
resulting from loss of coolant through boilof!

The phrases “important to safety.” or
“safotyrooated,” will be used throughout this
Appendix R as applying to all safety
functions The phrase "safe shutdown * will
be used thro: ghout this Appenuix R as
applying to both hot and cold shutdown
functions

Because fire may affect safe shutdown
systems and because the loss of function of
systems used to mitigate the consequences of
design basis accidents under postfire
conditions does not per se impact public
safety, the need to himit fire damage to
systems required to achieve and maintain
safe shutdown conditions is greater than the
need to limit fire damage to those systems
required to mitigate the consequences of
design basis accidents Three levels of fire
damage limits are established according to
the safety functions of the structure, system,
or component

Satety lunction Fuo damage hewts

Hot Shutdown One ran o aqupment necessary o
achseve hol shutdown from . wr
the control room of £« rgency con
wol S) musl be
free of fve damage by + wngle fre
neling an exposwe o |

Cokd Shutdown

damaged by 4 wogle fve inchuing
an exposie e but damage mus!
be wted S0 that al least one  an
can be repared of made operable
within 72 hours using onwile - pabi-
ity

HBoth s of equipment necessary
for mitigation of consaquences ol
owiny deskgn Dasms acodents may
Do damaged by a single Sxposue

tew

Desgn Haus
Accusents

Eqposury Fre An sposue fve 5 a4 e 0 2 T aea
hal nvolves siher 0 St o Fansnt combushines end s
erternal 10 A%y Stuchues  sysiams o components located
n o adacen! 1o that same area The effects of such tre
(g smoke heal o gewton) can adversely attect those
SIUCTG S Sysiams. o components important 1o salaty
Thus, a e nvolvng one rann of sale shutdown equipment
may constitute an csposure fre lor the redundant trmn
located 0 the same ared and A fre inv: combustibies
othar than ethar radundant tam may constitute an exposur+
fee 0 both redundant ans localed w the some area

The mos! steingent fire damage limit shall
apply for those systems that fall into more
than one category Redundant systems used
to mitigate the consequences of other design
basis aocidents but not necessary for safe
shutdown may be lost to a single exposure
fire. However, protection shall be provided so
that a fire within only one such system will
not damage the redundant system

Il General Requirements

A. Fire Protection Pragrom
A fire protection program shall be
established at each nuclear power plani. The

nrog am she'l establish the fire protection
policy for the protection of structures
systems. and ¢ ompaonerts important to safety
at eac' plant and the procedures, equipment
and personnel required to implement the
program al the plant site

The fire protection program shall be w. der
the direction of an individual who has been
delegated . ithority commensurate with the
responsibilities of the position and who has
available staff personnel knowledgeable in
botl fire protection and nuclear safety

The fire protection program shall extena
the concept of defease-in-debth to fire
protection in fire areas important to safety.
with the follov. g objectives.

¢ o preven! fires from starting:

s to detect rapidly, control, and extinguish
promptly those fires that do occur:

¢ to provide protection for structures,
systems, and components imoortant to safety
80 tha! a fire that 18 not promptly
extinguished by the fire suppression activities
will not prevent the safe shutdown of the
plant

B Fire Huzards Analysis

A fire hazards analysis shall be performed
by qualified fire protection and reactor
systems engineers to (1) conside - potential in
situ and transient fire hazards, (2) determine
the consequences of fire in any location in
the plant on the abi'ity to safely shut down
the reactor or on the ability to minimize and
control the release of radioactivity to the
environment; and (3) specify measures for
fire prevention. fire detection, fire
suppression, and fire containment and
alternative shutdown capability as required
for each fire area containing structures,
systems, and components important to safety
in accordance with NRC guidelines and
regulations

C. Fire Prevention Features

Fire protection features shall meet the
following general requirements for all fire
areas that contain or present a fire bazard to
structures, systems, or components important
to safety

1. In situ fire hazards shall be identified
and suitabls protection provided

2 Transicnt fire hazards associated with
normal operation, maintenance, repair, or
modification activities shall be identified and
eliminated where possible. Those transient
fire hazards that can not be eliminated shall
be controlled and suitable protection
provided

3. Fire detection systems, pr “abh
extinguishers, and standpipe and hose
stations shall be instailed

4. Fire barriers or automatic suppression
systems or both shall be instulled as
necessary to protect redundant system's or
components necessary for safe shutdowr

5. A site fire brigade shall be established,
trained. and equipped and shall be on site at
all times

). Fire de ~tion and suppression systems
shall be desgned, installed. naintained. and
tested by personnel preperly qualified by
experience and training «n fire protection
systems

7. Sutveillance procedures shall be
established to envure that fire barriers are in
place and that fire suppression systems and
components are operable

980 / Rules and Regulations

D. Alternative or Dedicated Shutdown
Capability

In areas where the fire protection features
cannot ensure safe shutdown capability in
the event of a fire in that area, alternative or
dedicated safe shutdown capability shall be
provided.

111 Specific Requirements

A. Water Supplies for Fire Suppressio
Systen s

Two separate water supplies shall be
provided to furnish n< ~essary waler volume
and p: 28sur~ to the fire main loop

Each supply shall consist of a storage tank
pump, piping, aud appropriate isolution and
control valves. Two s2parate redundant
suctions in ~ne or more intake structures
from a la.ge body of water (river, lake »tc |
will satisfy the requirement for two separated
water storage tanks. These supplies shall be
separated so that a failure of one supply will
not result in a failure of the cther supply

Each supply of the fire water distribution
system shall be capable of providing for &
period of 2 hours the maximum expected
water demands as determined by the fire
hazards analysis for safety related areas or
other -reas that prcsent a fire exposure
hazard to safety-related areas

When storage tanks are used for combined
service-waltet/fire-water uses the minimum
volume for f.» uses shall be ensured v
means of “edicated tanks or by some
physical means such as a vertical “tandp e
for other water service. Administrative
controls, including locks for tank outlet
valves, are unacceptable as the only means
to ensure minimum water volume

Other water systems used as one of the
two fire water supplies shall be permanently
connected to the fire main system and shal!
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 system shall not degrade the fire
main system.

B. Sectional Isolation Valves

Sectional isolation valves sach as post
indicator valves or key operated valves suail
be installed in the fire main loop to permit
isolatior. of portions of the fire main loop for
mainr .enance or repair withou! interrupting
the entire waler supp.y

C. Hydrant Isalation valves

Vaives shall be installed lo permit 1solation
»f outside hydrants from the fire main for
maintenance or repair without interrupting
the water supp'y to automatic or manual fire
suppression systems in any area conlaming
or presenting a fire hazard to safety-related
or safe shutdown equipment

D Manua! Fire Suppression

Standpipe and hose systems shall be
installed so that at least one efiective 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

Access to permit effective functioning of
the fire brigade shall be provided to all areas
that contain or present an exposure fire

TR
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hazard 1o structures, systems, or components
important to safety

Standpipe and hose stations shall be inside
PWE containments and BWR containments
that are not inerted. Standpipe and hose
stations inside containment may be
connected to a high quality water supply of
sufficient quantity and pressure other than
the fire main loop if plant-specific features
prevent extending the fire main supply ins.de
containment. For BWR drywells, standpipe
and hose stations shall be placed outside the
dry well with adequate lengths of hse to
reach any iocation inside the dry well with
an effective hose stream

E. Hydrostatic Hose Tests

Fire hose shall be hydrostatically tested at
a pressure of 300 pei or 50 psi above
maximum fire main operating pressure,
whichever is grea.er. Hose stored in outside
hose houses shali be tested annually. Interior
standpipe hose shall be tested every three
years

F. Automatic Fire Detection

Automatic fire detectiun systems shall be
inatalled n all areas of the plant that contain
or present an exposure fire hazard to safe
shutdown or safety-related svstems or
components. These {re detection systers
shall be capable of operating with or wi nout
offsite power

G. Fire Protection of Safe Shutdown
Capability

1. Fire protection features shall be provide |
for structures, systems, and components
important to safe shutdown. These feetures
shal' be capable of limiting fire damage so
that

4 One train of systems necessary to
achieve and maintain hot shutdown
conditions from either the control room or
emergency control station(s) is free of fire
damage and

b Systems necessary to achieve and
maintain cold shutdown from either the
control room or emergency control station(s)
can be repaired within 72 hours

2 Except as provided for paragraph (.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, or redundant trains of
systems necessary to achieve and maintain
hiot shutdown conditions are located withi
the same fire area outside of 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 pravide fire resistance
equivalen! to that required of the barrier

b Separation of cables and equipment and
associated non-safety circuits of redundant
trains by a horizontal distance of more than
20 feet with no intervening combustible or
fire hazards In addition. fire detectors and an
automatic fire suppression system shall be
wnstalled in the fire area or

¢ Enclosure of cable and equipment and
associated non-safety circuits of one
redundant train in a fire barner having a 1-

hour rating, In addition. fire detectors and an
automatic fire suppression system shall be
instalied in the fire area

Inside noninerted containments one of the
fire protection means specified above or one
of the following fire protection means shall
be provided

d. Separation of cables «nd equipment and
associated non-safety circuits of redundant
trains by a horizontal distance of more than
20 feet with no intervening combustibles or
fire hazards

e Installa‘ion of fire detectors and an
automatic fire suppression system in the fire
area; or

{ Separatior of cables and equipment and
associated non-safety circuits of redundant
trains by a noncombustible 1adiant enargy
shield

3. Alternative or dedicated shutdown
capability and its associated circuits '
independent of cables, systems or
~omponents in the area, room or zone under
consideration. shall be p-ovided:

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

b. Where redundant trains of systems
required for hot shutcown located in the
same fire area may be subject to danage

ire suppression activities or { am tae
rupture or inadvertent operation of fire
suppression systems.

In addition, fire detection and & fixed fire
suppression system shall be installed in the
area, room, or zone under consideration

H. Fire Brigade

A site fire brigade trained and equipped -
fire fighting shall be established  ensure
adequate manual fire fighting capability for
all areas of the plant containing structures,
evgtemes. or o mporents important to safety.

ae fire brigade shall be at least five
members on each shift. The brigade leadey
and at leas! two brigade members shall have
sufficient training in or knowledge of plant
safety-related systems to understand the
effects of fire and fire suppressants on safe
shutdown capability. The qualification of fire
brigade members shall include an annual
physical examination to determine their
ability to perform stenuous fire fighting
activities. The shift supervisor shall not be a
member of the fire brigade. The brigade
leader shall be competent to assess the
potential safety consequences of a fire and
advise control room personnel. Such
competence by the brigade leader may be
evidenced by possession of an operator's
license or equivalent knowledge of plant
safety-related systems

The minimum equipment provided for the
hrigade shall consist of personal pretective
equipment such as turnout coats, boots.
gloves hard hats. emergency commurications
equipment, portable lights, portable
ventilation equipment, and portable
extinguishers. Self-contained breathing
apparatus using full-face positive-pressure
masks approved by NIOSH (National

" Alternative shutdown capability is provided by
rerouting, relocating or modificating of existing
systems. dedicated shutdown capability is provided
Ly installing new s'ructures and systems for the
function of post-fire shutdown

Institute for Occupational Safety and
Health—approval formerly given by the US
Bureau of Mines) shall be provided for fire
brigade, damage control, and control room
personnel At least 10 masks shall be
available for fire brigade personnel. Control
room personne! may be furmished breathing
air by a manifold system piped from &
storage reservoir if practical Service or rated
operating life shall be a minimum of one-half
hour for the seif-contained units

At least two extra air boitles shall be
located on site for each self-contained
breathing unit. In addition, an onsite 6-hour
supply of reserve air shall be provided and
arranged to permit quick and complete
replenishment of exhausted supply air bottles
#s they are returned If compressors are used
as & source of breathing air. only units
approved for breathing air shall be used.
compressors shall be operable assuming a
loss of offsite power. Special care must be
taken to locate the corapressor in areas free
of dust and contamir. ints

I. Fire Brigode Troiving

The fire brigade treie 2 program shali
ensure that the capability 1o fight potential
fires is €. iblished and maintained The |
program shall consis! of an initial classroom
instruction program followed by periodic
classroom instruction. fire fighting practice,
and i ve drills:

1. Instruction

a. The (.itial classroom instruction shall
include:

(1) Indoctrination of the plant fire fighting
plan with specific idenufication of each
individual's responsibilities.

(2) Identification of the type and loc. tion of
fire hazards and associated types of fires that
could oceur in the plant.

(3) The toxic and corrosive characteristics
of expected products of cambustion.

(4) Identificetion of the location of fire
fighting equipment for each fire ares and
famriliarization with the layout of the plant,
inc.ading access and egress routes to each
area

(5) The proper use o available fire fighting
equipment and the correct method of fighting
each type of fire. The types of fires covered
should include fires in energized electrical
equipment, fires in cables and cable trays,
hydrogen fires, fires involving flammable and
combustible liquids or hazardous pro ess
chemicals, fires resuiting from construction or
modifications (welding). and record file fires.

{8) The proper use of communication,
lighting, ventilation, and emergency breathing
equipment.

(7) The proper method for fighting fires
inside buildings and confined spaces

(8) The direction and coordination of the
fire fighting activities (fire brigade leaders
only)

14} Detailed review of fire fighting
strategies and procedures

(10) Review of the latest plant
modifications and corresponding changes in
fire fighting plens.

Nota.-~{tems (8) and (10) may be deleted
from the training cf no more than two of the
non-operations personnel who may be
assigned to the fire brigade.

b. The instruction shall be provided by
qualified individuals who are knowledgeable,
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experienced and swtabl rained in fighting
the types of fres that could ocout in the plant
and in using the types of equipment avatlable
in the auclear power plant
o Instruction shall be provided to all fire
brigade membiers and fire brigade leaders
A4 Regular planned meetings shall be held
al last every 3 months for all brigade
members 1o reviev' changes in the fire
protection program and other subjects as
NeCessury
¢ Penodic “efresher training sessions shall
be held to repeat the classroom insteuction
program for all brigade members over o two
vear peniod. These sessions may be
voncurrent with the regular planned
mestings
2. Pructice
Practice sessions shall be held for each
shift fise hrigade on the proper method of
fighting the various types of fires that could
occur in a nuclear power plant, These
sessions shall provide brigade members with
expegience in actual fire extinguishment and
the use of emergency breathing appaiatus
ader strenuous conditions encountered in
fire fighting These practice sessions shall be
provided at least once per year for each fire
brigade member
3 Dirills
a Fire brigade drills shall be petiormed in
the plant so thal the fire brigade can practice
ns o leam
b Doills shall be performed at regular
inwervals not to exceed 3 months for each
shift fire brigade. Each fire brigade member
should participate tn each drill. but must
participate in at leas! two drills per year
A sufficient number of these drills, but not
less than one for each shiflt fire brigade per
vear shall be unannounced o determine the
fire fighting readiness of the plant fire
brigade, brigade leader. and fire protection
systems and equipment. Persons plansing
and authorizing an unannounced urill shal!
ensure that the responding shift iire brigade
members are not aware that a drill s being
planned until it is begun Unannourced drilis
shall not be scheduled closer than four
weeks
At least one dnll per vear shall be
perfarmed on a “back shift” for each shift fire
brigade
¢ The drills shall be preplanned to
establish the training objectives of the drill
und shall be critiqued 1o determine how well
the training objectives have bheen met
Unannounced drills shall be planned and
critigued by members of the management
stafl responsibile for plant safety and fire
protection. Perfurmance deficiencies of a fire
brigade or of individual fire brigade members
shall be remedied by scheduling additional
traiming for the brngade of members
Uipnsatistactory deill performance shall be
followed by a repeat drill within 30 days
d At Lyear intervals. o randomly selected
unannounced drill shall be critiqued by
qualified individuals independent of the
licensee's stafl. A copy of the written report
from such individuals shall be available for
NRC review
¢ Dirills shall as a minimum melude the
fullowing
(1} Assessment of fire alurm effectiveness.
time requjred to notify and assemble fire

brigade. and selection placement and use of
equpment. und fire fighting strategies

(2) Assessment of each brigade member's
knowledge of his or her role in the fire
fighting strategy for the ares assumed to
contain the tite Assessment of the brigade
member's conformance with established
plant fire fighting procedures and use of fire
fighting equipment. including self-contained
emergency breathing apparatus.
communication equipment, and ventilation
equipment, to the extent practicable

(3] The simulated use of fire fighting
equipment required to cope with the situation
and type of fire selected for the drill. The
area and type of fire chosen for the drill
should differ from those used in the previous
dnill so that brigade members are trained in
fighting fires in vanous plant areas. The
situation selected should simulate the size
and arrangement of a fire that could
reasonably oceur in the area selected,
allowing for fire development due to the time
required to reapond. to obtain equipment, and
organize for the fire. assuming loss of
automatic suppression capability

(1) Assesament of brigade leader's
direction of the fire fighting effort as to
thoroughness. accuracy. and effectiveness

4. Records

Individual records of training provided to
each fire brigade member. including drill
critiques, shall be maintained for at least §
years to ensure that each member receives
training in all parts of the training program
These records of training shall be available
for NRC review Retraining or vroadened
training for fire fighting within buildings shall
be scheduled for all those brigade members
whose performance records show
deficiencies

|. Emergency Lighting

Emergency lighting units with at feast 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,

K. Admunistrative Controls

Admim. trative controls shall be
estah!ished ‘o minimize fire hazards in areas
contatnic © structues. systems. and
components importa,t to safety. These
controls shall establis) procedures to

1. Govern the hand!'r ¢ and limitation of the
use of ordinary combus! ible materials
combustible and flammi ble gases and
liquids, high efficiency § articulate air and
charcoul {ilters, dry 1on exchuange resins. or
other combustible suppiies in safety related
areas

2. Prohibit the storage of combustibles in
safety related areas or establish designated
storage areas with appropriate fire
protection

4 Gowvern the handling of and limit
transient fire loads such as combustible and
Nammable liquids. wood and plastic
products. or other combustible materials in
buildings containing safety-related systems
or equipment during all phases of operating.
and especially during maintenance
modification, or refueling operations

4 Designate the onsite stuff member
respansible for the inplant fire protect.on
review of proposed work activities to identifs
potential transient fire hazards and specify

required additional fire protection in the
worh activity procedure

5 Govern the use of ignition sources by use
of a flame permit system to control welding,
flame cutting. brazing. or soldering
operations. A separate permit shall be 1ssued
for each area where vzork is to be done If
work continues over more than one shift. the
permit shall be valid for not more than 24
hours when the plant is operating or for the
duration of a particular job during plant
shutdown

6. Contral the removal from the area of all
waste debris. scrap. oil spills. or other
combustibles resulting from the work activity
immediately following completion of the
activity. or at the end of each work shift.
whichever comes first

7. Maintain the periodic housekeeping
imspections to ensure continued vompliance
with these administrative controls,

# Control the use of specific combustibles
in safety-related areas. All wood used in
safety related areas during maintenance.
modification, or refueling operations (such as
lay-down hlocks or scaffolding) shall be
treated with a flame retardant. Equipment or
supplies (such as new fuel) shipped in
untreated combustible packing containers
may be unpacked in safety-related areas if
vequired for valid operating reasons
However, all combustible matcitals shall be
removed from the area immediat -ty following
the unpacking. Such transient ¢ nbustible
material. unless stored in approsed
containers, shull not be left unattended
during lunch breaks. shift changes. or other
similar periods. Loose combustible packing
ma rial such as wood or paper excelsior, or
poly ‘hylene sheeting shall be placed in
metal containers with tight-fitting self-closing
metal covers

9 Control actions to be taken by an
individual discovering a fire, for example,
notification of control room, attempt to
extinguish fire. and actuation of local fire
suppression systems.

10 Control actions to be taken by the
contral room operator to determine the need
for hrigade assistance upon report of a fire or
receipt of alarm on control room annunciator
panel, for example. announcing location of
fire aver PA system, sounding fire alarms
und notifying the shift supervisor and the fire
brigade leader of the type. size, and lociation
of the fire

11. Control actions to be taken by the fire
brigade after notification by the contral room
aperator of a fire, for example, assembling in
a designated location, receiving directions
from the fire brigade leader. and discharging
specific fire fighting responsibihities including
selection and transportation of fire fighting
equipment to fire location, selection of
protective equipment, operating instructions
for use of fire suppression systems. and use
of preplanned strategies for fighting fires in
specific areas

12 Define the strategies for fighting fires in
all safety related areas and areas presenting
o hazard to safety-related equipment. These
strategies shall designate

o Fire huzards in each area covered by the
specific prefire plans

b Fire extinguishants best sutted for
controlhing the fires associated with the fire
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FUras in tha! area and the neares! [onatio:
Finese extinguishants
Mast favoralle direction from which to

a'tack a lire in each ares in view of the
ventiation direction. access haliways. stairs
anc geors that are mos! likely 1o be {ree of
fire. and the bes! station or elevation for
fighting the fi.e All access and egress routes
that involve locked doors should be
specifically identified in the procedure with
the apprapriate precautions and methods for
access specified

d Plant systems that should be managed to
reduce the damage potential during a local
fire and the location of local and remote
controls for such management (eg . any
hydraullc or electrical systems in the zone
covered by the specific fire fighting procedure
that could increase the hazards in the area
because of overpressurization or electrical
hazards)

e Vital heat-sensitive system components
that need to be kep! cool while fighting a
local fire. Particularly hazardous
combustibles that need cooling should be
designated

[ Organization of fire fighting brigades and
the assignment of special duties according to
job title so that all fire fighting functions are
covered by any complete shift personnel
complement. These duties include command
control of the brigade. transporting fire
suppression and support equipment to the fire
scenes, applying the extinguishant to the fire,
communication with the control room. and
coordination with outside lire departments

g Potential radiological and toxic hazards
in fire zones

b Ventilation system operation that
ensures desired plant air distribution when
the ventilation flow is modified for fire
containment or smoke clearing operations

i. Operations requiring control room and
shift engineer coord'nation or authorization

| Instructions for plant operators and
general plant personnel during fire

L. Alternative and Dedicated Shutdown
Capability

1. Alternative or dedicated shutdown
capability provided for a specific fire area
shall be able to achieve and maintain
subcritical reactivity conditions in the
reactor, maeintain reactor coolant inventory
achieve and maintain hot standby ’
conditions for a PWR (hot shutdown 'for a
HWR) and achieve cold shutdown
conditions within 72 hours and maintain cold
shutdown nonditions thereafter. During the
postfire shutdown, the reactor coolant system
process variables shall be maintained within
those predicted for a loss of normal a.c
power. and the fission product boundary
integrity shall not be affected: i . there shall
be no fuel clad damage. rupture or any
primary coolant boundary, or rupture of the
containment boundary

2 The performance goals for the shutdown
functions shalil be

a The reactivity control function shall be
capable of achieving and maintaining cold
shutdown reactivity conditions

b The reactor coolant makeup function
shall be capable of maintaining the reactor

As defined in the Standard Technical
Specifications

cootan! ievel above the ton of the core for
BWRs and be within the level indication in
the pressurizer for PWRs

¢ The reactor heat removal function shall
be cupable of achieving and maintaining
decay heat removal

d. The procoss moritoring function shall be
capable of providing direct readings of the
ptocess variables necessary to perform and
control the above funciions.

¢ The supporting functions shall be
capable of providing the process cooling,
lubrication. etc. necessary to permit the
operation of the equipment used for safe
shutdown functions

3. The shutdown capability for specific fire
areas may be unique for each such area, or it
may be one unique combination of systems
for all such areas. In either case. the
aiternative shutdown capability shall be
independent of the specific fire area(s) and
shall accommodate postfire conditions where
offsite power is available and where offsite
power is not available for 72 hours
Procedures shall be in effect to implement
this capability

4. If the capability to achieve and maintain
cold shutdown will not be available because
of fire damage. the equipment and systems
comprising the means to achieve and
maintain the hot standby or hot shutdown
condition shall be capable of maintaining
such conditions until cold shutdown can be
achieved If such equipment and systems 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 The
number of operating shift personnel,
exclusive of fire brigade members, required
to operate such equipment and systems shall
be on site at all times

5 Equipment and systems comprising the
means to achieve and maintain cold
shutdown conditions shall not be damaged
by fire or the fire damage to such equipment
and systems shall be limited so that the
systems can be made operable and cold
shutdown achieved within 72 hours
Materials for such repairs shall be readily
available on site and procedures shall »e in
effect to implement such repairs. If such
equipment and systems used prior to 72 hours
after the fire will not be capable of being
powered by both onsite and offsite electric
power systems because of fire damage. an
independnet onsite power system shall be
provided Equipment and systems used after
72 hours may be powered by offsite power
only

6. Shutdown systems installed to ensure
postfire shutdown capability need not be
designed to meet seismic Category | criteria,
single failure criteria, or other design basis
accident criteria. except where required for
other reasons. e.g.. because of interface with
or impact on existing safety systems, or
because of adverse valve actions due to fire
damage

? The safe shutdown equipment and
systems for each fire area shall be known to
be 1solated 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 b irriers hetween travs 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 be such that a postulated fire involving
associated circuits will not prevent safe
shutdown. *

M. Fire Barrier Cable Penetration Seal
Qualification

Penetration seal designs shall utilize only
noncombustible materials ar.d shall be
qualified by tests that are comparable to tests
used to rate fire barriers. The acceptance
criteria for the test sha.l include

1. The cable fire barrier penetration seal
has withstood the fire endurance test without
passage of flame or ignition of cables on the
unexposed side for a period of time
equivalent to the fire resistance rating
required of the barrier;

2. The temperature levels recorded for the
unexposed side are analyzed and
demonstrate that the maximum temperature
is sufficiently Lelow the cable insulation
ignition temperature: and

3. The fire barricr penetration seal remains
intact and does not allow projection of water
beyond the unexposed surface during the
hose stream test.

N. Fire Doors

rire doors shall be self-closing or provided
with closing mechanisms and sha!l be
inspected semiannually to verify that
automatic hold-open, release, and closing
machanisms and latches are operable.

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

1. Fire doors shall he kept closed and
electrically supervised at a continuously
manned location;

2. Fire doors shall be locked closed 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 venfy 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.

The fire brigade leader shall have ready
access to keys for any locked fire doors.

Areas protected by automatic total flooding
gas suppression systems shall have
electrically supervised self-closing fire doors
or shall satisfy option 1 above

O. Ol Collection System for Reactor
Coolant Pump

The reactor coolant pump shall be
equipped with an oil collection system if the
containment is not inerted during normal
operation. The oil collection system shall be
80 designed, engineered, and installed that
failure will not lead to fire during normal or
design basis accident conditions and that

* An acceptable method of complying with this
alternative would be to meet Regulatory Guide 1758
position 4 related o associated circuits and IEEE
Std 384-1974 (Section 4 5] where trays from
redundant safety divisions are so protected that
poatulated fires affect trays from only ane safsty
division.



there s reasonable assurance tha! the systen
will withstand the safe Shutdown
Faurthquak:

Such collection systems “hall be capable of
collecting lube oil from all potential
pressurized and unpressurized leakage sites
in the reactor coolant pump lube 0! systems
Leakage shali be vollected and drained to a
vented closed container that can hold the
entire [uYe otl system inventory. A flame
arrester is required in the vent *f the flash
poitic charactenstics of the oil present the
hazard of frre flashbuck Leakage points to e
protected shall include Lt pump and piping
overflow lines, lube oil cooler, oil ful and
drain lires and plugs, flanged connections on
oil lines, and lube oil reservoirs where such
features exist on the reactor coolant pumps
The drain line shall be large enough to
sccommodate the largest potential ol leak
{Sec 161b, Pub. L. 83-703. 68 Stal. 948. sec
2m, Pub L 93-438, 88 Stat. 1242 (42 US.C
2201(b), 5641))

Dated at Washington, D.C., this 17th day of
November 1980

For the Nuclear Regulatory Commission
Samuel | Chilk,

Secretary of the Commission
[FR Doc 80-36175 Filed 11-18-8; 845 am|
BILLING CODE 7500-01-M

' See Regulatory Guide 1.28-"Seisnuic Design
Classification” Paragraph (
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Enclosure 2
PILGRIM NUCLEAR POWER STATION, UNIT NO. 1

SUMMARY OF STAFF REOUIREMENTS
TO RESOLVE OPEN ITEMS

C0s Svstem Discharge Test, Secticn 3.2.8

In tre SER, we requested the licensee to provide calculations and reference
prototype testing of the CO7 system in the Cable Spreading Room to varify
that a design concentration of 50% is ac'iieved in all parts of the room,
and a concentratior of 30% is achieved within 1 minute and 30 seconds of
actuation. If calculations and prototype testing are inconclusive, an
in-situ discharge test shoulc be preformed.

By letter dated February 28, 1980, the licenses expressed concern regarding
the deleterious effects that are reported %o have occurred to sensitive
electronic/electric equipment and associc.ed cabling in cable.spreading
rooms at other plants where full-scale (O discharge tests have taken place.
We agreed with the licensee, We recommensed that the discharge test be
performed during the next refueling outage.

The licensce indicated that the concerns expressed in their letter included
potential long range effects that the COp discharge test may have on the
various types of coatings and insulation on electrical cables. We requestad
that the licensee provide the design informatior. on the CO2 system for the
cable spreading room and indicated that we were unaware of any long term
effects that may rosult from a CO2 discharge test, By letter dated October
20, 1930, the licensee provided the design criteria ind calculations for

the CO; system protecting the cable spreading room, The (02 systam is the
only automatic fixed system provided in the cadble spreading room,

The licensee has not indicated specifically what poteatial long range
effects that the COp discharge test may have on their cables or ccatings.

The licensee has not provided any.technical cata to juztify their position
nat a CO7 discharge test will have long range deleterious effects on
cables or coatings. The licensee's desi%n ¢alculations indicate that a
30% concentration should be achieved in 1-1/2 minutes, Further, the .
caleulations indicate that the system is designed with a1 adeitional amount
of C02 to compensate for leakage, This amount of compensating gas is
approximately 10% of the total discharge, In Secticn 4-11, “Carbon Dioxide
Extinguishing Systems", of the Factory Mutual Loss Prevention Data, it .
racommends that for total.flooding systems in which additional compensating
gas of 10% or more is provided, a concentration test should be performed,
It also reccmmends that where conditions make difficult to predict the
adequacy of design methods a full discharge test should be performed to
verify tast the design concentration is attained within the specified time
limit,

The licensee's design calculations indicte that the system is designed to
provide an adequate COj concentration., However, because of the uncertainty
of such caleulations for systems of this size and configuration the licensee
should perform a CO2 discharge test for the cable spreading room to verify
that the system is capable of providing design concentration within the
cpecific time limit,



