February 11. 1994

Dr. T. E. Murley. Director

ODffice of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Commission
Washington, DC 20555

ATTENTION: Document Control Desk

SUBJECT : Zion Nuclear Station Units 1 & 2
Revision to Fire Protection Program reagarding compensatory fire
watches,
NRC ket Nos 50-295 & 50-304

Reference: Memorandum to NRR Technical Staff from Thomas Murley, dtd
September 17, 1993, Cost Beneticial Licensing Actions.

Dear Dr. Murley:

oiaonwealth Edison Company. (CECo), is proposing te modify the Fire
Protection Program as it relates to the performance of compensatory fire watch
activities at Ziunm Station. Currently. a compensatory fire watch 1s performed
aither continuowsly or hourly, depending on the level of degradation
peparienced by the irstalled fire protection features. These compensatory
actions are curre.tly being performed at 7ion Station by a contracted fire
vatch servige. L to the significant economic burden incurred by providing
compansatory weasures in this fashion, Zion Station plans to supptlement its
fire »atch program with an electronic fire watch system (EFWS).

The EFWS will be used in areas other than Containment wnich reguire
either a continuous or hourly fire watch. When the EFWS i1s used. the affected
areas will be continuously menitored with the use of portable, electronic fire
detection units. referred to as fire watch sentries, augmented by twice per
12-hour operating shift fire watch patrols performed at approximately equal
intervals . During refueling outages, personnel will continue to perform
compensatory fire watches on an hourly basis in both areas which reguire an
hourly compensatory fire watch and areas in which the EFWS 1s used to
eliminate the requirement for a continucus fire watch. .11 other outagzes will
be reviewed on a case by case basis prior to the outage to evaluate the need
for additional human fire watches

Use of the EFWS in the manner proposed will cave Zion Station
approximately $50.000 per month in non-outage periods. (he savings during
outages other than refueling outages will varv depending on the need for
additional humar. fire watches.
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In a meeting conducted on September 20. 1993, CECo met with the

cognizant members of your staff to discuss the use of the EFWS. In this

meeting, CECo was informed that it was acceptable to the staff to replace a

continuous fire watch with a portable electronic fire cetection system

augmented by an hourly human fire watch patrol. Other nuclear utilities are
= already utilizing this approach for eliminating the need for continuous fire
4 watches. However, modification of the hourly human fire watch frequency was
- l21* as an issue for future discussion.

"he purpose of this letter is to present for staff review and comment

_ir:‘ CECo's plans to employ the alternative means of providing fire detection

. capability in the manner described in the attachments to this letter.

i Attachment A is a det=iled description of the EFWS and its capabilities
& along with photographs of a fire watch sentry. Also included are copies

of the applicable National Fire Alarm Code pages regarding the
performance characteristics of supervised detection circuits and
initiating devices.

Attachment B provides an evaluation of the EFWS.

Attachment C presents a summary of the safety evaluation performed in
support of this activity.

Attachment D provides a summary of the placement details developmant
along with an example placement detail.

Attachment E contains a summary of the NFPA code review.

Attachment F contains the seismic and environmental evaluations
performed on the fire watch sentry.

; This proposed change modifies a requirement that provides little or no
safety benefit vet incurs significant resources. The resource savings from
this change is substaniial, consequently, CECo requests the proposal be

prioritized in accordance with the referenced memorandum as a Cost Beneficial

%;ginsing Action. It 1s CECo's desir~ to implement this program by April 30,

N

Please direct any questions regarding this matter to this office.

Sincerely,

5 Richard P, Tuetken
& Site Vice President
" Zion Station

g Attachments
cc: J.B. Martin. Regional Administrator - 111
C.Y. Shiraki, Project Manager - NRR
J.D. Smth, Senicr Resident Inspector - 7ion
R. Zimmerman, NRR CBLA Task Force
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ATTACHMENT A

DESCRIPTION OF EFWS
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Description

The proposed EFWS 15 comprised of a fire alarm station (FA). located in
the control room, and one or more self-contaired, self-sufficient, portable
fire watch sentries. The fire watch sentry (FWS) is designed to detect a fire
and rﬁport it to the FA. Pictures of the FWS are provided in the back of this
attachment .

Each FWS 15 a customized self-contained fire detection system
constructed of Underwriters Laboratory (U.L.) listed and Factory Mutual (F.M.)
approved components and capable of detecting a fire by means of a flame
detector and/or smoke detector. Each FWS consists of three major components:
1) power supply. 2) alarm panel and 3) flame and smoke detectors.

The primary power supply for the FWS 15 120VAC which 15 supplied to the
FWS via a retractable power cord. The FWS is equipped with a built-in U.L.
listed 12VDC backup supply capable of operating the unit in the event of loss
of normal AC power for the required 24 hours in stand-by followed by 15
minutes of alarm_ When AC power 15 restored the built-in charger will
recharge the 12VDC backup to its fully charged condition within 48 hours as
required by the National Fire Protection Association (NFPA)Y. The power supply
is also equipped with a secondary DC supply which acts as the primary source
when located in areas where AC power in not available. This secondary source
is @ 675 ampere battery capable of operating the unit for approximately 4
weeks between charges. Since the U.L. Tisted. built in charger is not sized
to charge this secondary battery, a separate charging facility will recharge
these batteries. Maintenance procedures will ensure these batteries are
maintained in an operating condition. When AC power, is available each FWS
will run a brief battery test every 60 seconds to ensure that the battery is
connected and an extended battery test every 24 hours to check the battery's
condition. Should these tests find the voltage to be Jow, it will initiate an
alarm locally at the FWS and remotely in the control room.

The second FWS component is the U.L. Tisted alarm panel which, along with
the power supplies, digital dialer, keypad, alarm reset button. horn, etc.. is
enclosed in a protective metal case. e alarm panel is an Ademco model
5140xXM panel which is designed to meet U.L 864 and NFPA 72 standards for
local stations and U.L. 864 and NFPA 71 standards for central stations. This
pane] has been tested by U.L. for compatibility with the proposed cemtral
digital alarm receiver (Silent Knight 9000). It features:

% a burlt-in supervised dialer capable of immediately transmitting alarms
to the FA. It 1s also capable of transmitting periodic status reports
on a user definable freguency (currently set to one hour). Each
transmission sent through the dialer to the FA is compléted in
approximately 18 to 24 seconds. In the event the dialer can not
complete a8 call on the first attempt. the dialer is programmed to
continually call back at a freguency of approximately 30 seconds for a
minmmum of B attempts. Following an unsuccessful last attempt the FWS
will remain in the alarm mode unt1l locally reset or a new reportable
condition arises at which time the FWS will again attempt to transmit to
the FA. Each FWS transmission is sent with a unique sentry
1denitification code.
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¥ supervised detection circuit (style B for open and short
conditions).

* supervised bell output (style Y).

Note: Copies of pages 72-36, 72-38 and 72-39 from the
National Fire Alarm Code are attached which provide the
performance and capacities of the various styles of
detection circuits and outputs.

* microprocessor based programmable panel with memory,
N compatibility with 4 wire detectors,

FWS alarm panel communications are sent from the digital dialer through
a telephone Tine to the FA. The FWS is connected to the most upstream jack
for each telephone line in the area. Therefore, the FWS will seize the
telephone line when transmitting to the FA.

The next FWS components are the two detector heads. Fire detectors.
regardless of their performance characteristics cannot be expect<d to provide
warning of fires resulting from weak fire protection practices including
improper handling of flammable or combustible 1iquids. explosicac, or other
safety hazards. These concerns are therefore mitigated by the station’s Fire
Protection Program which controls the handling. use and transportation of
liquids, gases and other hazards.

The most common elements produced by a fire are heat, smoke and light.
Because fires develop in different manners based on the hazards
characteristics, available air movement, etc., and are often unpredictable in
terms of their growth and spread. no one detector 1s suited for every
situation. Therefore. prior to construction of the FWS, consideration was
given to each of these elements and the potential for their existence during
the initial stages of a fire. This 1s the reason each FWS was outfitted with
the two types of detectors. Each FWS was ocutfitted with one System Sensor,
U.L. Tisted, photoelectric smoke detector which is capable of providing hazard
spot detection. This detector was chosen because 1t was best suited to detect
the smoldering type fires and it provides diversity from the permanent}
installed ionization detectors and the FWS ultraviolet flame detector which
are petter at detecting fast, flaming fires.

The second detector 1s a F.M. approved Pyrotector ultraviolet flame
detector. This detector has a cone of vision of 180 degrees with its greatest
sensitivity being at 45 degrees on either side of the axis and 15 capable of
responding to a 12 inch gasoline fire in & seconds from a distance of 30 feet.
The primary function of this detector is to provide rapid detection capability
for detecting the carbon based fire characteristics typically associated with
high hazard transient combustibles such as lubrication oils and cleaning
solutions which may be in the area.

Since rapid detection of a possible fire 15 an essential element of a
nuclear plant's fire protection program, heat detectors were not found to be
desirable. This type of detector is best suited for areas where high output
fires are expected and are inherently slow st responding to other types of
fires. Therefore. the applicability of this detector at Zion Station was
considered to be 1imited.
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A seismic evaluation of a FWS was also performed. This evaluation
putlined the criteria by which each individual component was to be mounted to
the dolly and how the FWS's are to be secured in certain plant areas to
gg:vent damage to safety related equipment. The analysis lescribes in detail

each FWS could be mounted to a wall/floor (permanent maunting detail). to
a structural member or other attachment (temporary mountiig detail). It also
includes & tip over analysis aimed at demonstrating tue ability of an
unrestrained FWS to withstand a seismic event in some plant areas without
causigg anyrdamage to safety related equipment. The complete evaluation is in
Attachment

The proposed system. 1n conjunction with the approved Fire Protection
Program. will provide an economical means of performing compensatory measures
without reducing the Tevel of fire protection. This system will be augmented
by twice per 12-hour operating shift fire watch patrols and semi-annua)
testing aimed at ensuring the system’'s reliability and operating parameters.
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Table 3-6.1  Performance and Capacities of Signaling Line Circuits (SLC)

Class B B A B B B B A A A
Styvle 0.5 1 2a 3 35 a5 Lo Fu
G = Systems with ground devec
wton sl indwmy sysem
trouble with @ single
ground |
M = May be capatile of alarm 13 5 § é g ﬁ f 1=
with wivedoowire ghiory é = - i .g .E i 3
R = Beguired capability s E % z g = E £ .
X = Jndication reipuived at pro L - ~ ~ -~ - - - -~ ~
sected poemines aind w é 2 ‘-:- 2 | .g -g E ?
ssrgguired by Chupior 4 3 : -1 3 i z )
a = Sivle ancerds nnmnl:um 2 ; 4 ! é = 2 ; B B
e hor Cliass A s - 5 { w 1
. £ £ HIRIRE £ 1R ;
5 = 2| ; B T E = L
E B £} ] 14 £ H E £
TS R R I R IR RE
2 = 2 L |
¥ T g | | § T T ¥
AT U O - N - O 4 O -4 4 O 4 - S
= 5 i = - =
LR LB LA LR LR AR R
| - "e & 5| & x g1 = y sk ol
L il Bl L2 = } 5 = _ o .. A
:s*aﬁ«isé; zlss-e~§,§ﬁz'gz§§1§s%=§§5=i
S1212121=(d13| 1313|213 | FE| 23151314 | 219141 23|32 (33| 2]2
!_ T [ Sl | 1 . | 1 ) B
Abpotmal Condition AEAELESF AN !B T b t 11 Hi!il I8]149 15! !hT FFine 8 EAR I' S P24 A5 20 12T {28 20 A0
i I 5 i
A. Single Open X Ixl sk Ixlodogx X xief Ixlef Ixle! ixls
B. Single Grotmd p ‘l, | j& (R l-J lt‘7 * ls X i I |» 1G | R
1
€. Wiveao-Wire Sheay J M X X B X X | R
Q Wikt Wise Short & Cpen M N X X b4 X
 Wireto-Wire Shorn &
Caanvad | t (M X ~ X b X !
. .
F Open il Gaond | ’ i N [R N X N X N R
2 : 1 i |
G Lo of Cargien (f Uned | {4 i [ | [ ! ]
Clannel (ne e i l | l ] 1 14 ] X ; . L X X N LS
Nte Thine Hirilonwing sections apply aniy whivve signals a9 ansmaied §: 5 proprictars supeTy B sition an accaordance with Section -4
H Muxumaim quarint pos ) : : |
Saguadivgg Lt Coreyin ¥ ! { | i
) Bretaning Dhevips (AN Typer: T ' 250 a5 ' Mty 304 RICH A Va0 1500 polinlied
2 Building 5 i A1 y & | Mi A L] 15 i 166 tLEt
g~ g ‘
I Masigmn Quasinisy per ’ I l
Privptawiary Suporiivitig | ,
Siavon (PS¥) | |
i Semveating Deswe € woasns Sy | A0 A | v Lo foud 100 13y S0 ST
2 IDE L seuh Redundios PSS ' [
ConEtal Fgupimeert LR EH i RS W | S0 pLES] 2080 2000 Souw) untimgeed 1T uplimes!
S uidoigs 5] i 25 4 i o) ait ] h 400 A
1. Baklings sab Redundam
PAS Comternl Fyguipenest ‘ & “ £ 3 i i 1106 (R ughinioedt | oapdioed

Neae b When the sy iony abion wadlnples seadral wng s dupdivated wild st hiver can be m’MHl;‘llLﬁ'N-ﬁ 5 nod e Dhan W0 seonnds with i) Joss of
siggrais diering ths periinl, ehe cagran of the assiom i dadimied

= Se the exeepin (o W62

1983 Egtion

RN R L RT——

From NFI'N

=y

LM, 27 2 ottt




e ey

PROTECTED PEEMISES FIRE ALARM SVSYEMS

72-39

Table 3-7.1  Notification Appliance Circuits (NAC)
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IFyom NFPA T2 - 1990, Gd modified)

3.8.2.2 Automat absm innsating devices having otegral
noubhle comacts shall be wired an the nitiatng device cireun
st thug a trouble condition within a device does ot i
thie alary transission from any other notiating device

NOLE:  Tuongh a soouble sigval s tegoired when a
plug-n Inidanng device s semeted S s base, it s mia
vimpsidered as o froubile condision sithin the device and shie
fequaie et of JE2Y does mal appls

Iorom NFPA 72 - WK 382

8-8.2.3

thares sh

Svstens oquipped v o dlarm senthoation fea-
be perguined, provided

(@ A stoke dewouy conmuogsh subgested 1o @ anoke
concentration abore alm threshold magninude minses i
system adarmy wathun 1 misure

) Acuaton of an darm mitating device other than a
stnioke detector shall cause o sestem alanm signatl witin 15
setols

UFvem NEPA 72 - Y000, A3 % meadrlied)
8-8.24 Where indwidoal alarm mninong desices are
tsed 1o contiod the aperation of equipment bs permitted by
1540, thas comtred Capabilins shial! remam operable even if
ot the nttiatng devices connected s the sante arealy
are oan alaom stng

Frosn NFPPA 7Y MO0, 583 aneadifiond
3825 Sesiems that require the operanion of e gute-
i deleation devies toanitiare the alaco response shadl
ke permined. provided

) They are ot prohibired by the authority having

ursdicnion.

th) Theve are at least iwo awomatic derecnion devices in
each prawecied space.

(0 Automatic detection device aren spacing is no more than
ane-hatlf that determined by the application of Chapter 3,

(e The alarm ventficanon feature is not used.
[From NFPA 72 - 1090, 355 moditied|

3-8.3 Positive Alarm Sequence.

3-8.3.1  Systems having positive alarm features comphing
with the following shall be pernuved wheve approved by
the authusity having purssdiction,

| Frot NEPA 72 - 1090, %36 modiied]

38301 The signal froam an mnomate fire detection
device selected doy positive alarm MLENCE Upertion shaull
e acknowledged ar the control unit by tained personnel
withi 15 seconds of snnundavon in order w imitae the
alars anvestigation phase. 1 the signal 35 not ackiowd
edged within 15 seconds, all building and remute siguals
shall be activated inmmedinely and automatically,

[From NFPA 72 - 10, 206 F modidwdj

583.1.2 Tramed personnel shall have up 1o 180 seconds
during the alarm investigation phase o evainate the fire
condition and reset the system 1 the system i tion veset
during this mvesngation phase, all building and remote
sigrals shall be actvated immedinely and agiomatcally.

[From NFPA 72 - 199G, 8-8.6.2 modifeid |

3832 If a second automatie fire derecior selected for
positive alarm sequence s actwited during the alurm inves-
tigititen phase, all normal huilding and temore signals shall
be sctvared aimmedarely and automatically

{From NFPA 72 - 1906, 3.4 6 8 modified)]

3-8.3.3 W any other mittating des ioe iy wtpated, ol bailds
g and remote signals shall be acehaied mmedinedy and
automatictly

[Prom NFPA T2 1900, 536 4 modshed ]
3:8,3.4% The svstem shall provide means w0 bypass the
prsanive alarm sequence

Voo NFPA T3 - 19000, 300,51

3-8.4* Concealed Detectors,  Where aremote dlarm i
cator s provided for an auromatic fhe detector in a con-
cealed location, the locahion of the detector and the area
protected by the detector shall be promsoently sndicared
either at the remote dlarm indicator by @ permanently
attuchied placerd o by ather approsed means.

{Fromm NFPA 72 < 1900, 8-3.7)

385 Awmomatic Drift Compensation, MWhere automanic
drilt trampensation of sensiuvty for a tive detwectar is pro.
vided, the contral wne shall give 6 mdwsthon identifyang
the affecied detecior when the hmit of compensation is
veat el
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ATTACHMENT B

EVALUATION



Introduction

The purpose of this evaluation 1s to examine the acceptability of
performing a compensatory measure fire watch with an electronic fire watch
system (EFWS), augmented by fire watch patrols twice per 12-hour operating
shift at approximately equal intervals.

Zion Station has Fire Protection Program administrative requirements
that specify minimum functional capabilities for operation of select fire
protection systems and equipment. In most cases, the Fire Protection Program
admnistrative requirements reguire that a fire watch be established if the
fire protection system or equipment is unable to perform its design function
(e.g., loss of fire barrier integrity). The fire watches required are either
hourly or continuous, depending on the type and severity of the degradation.
Although the Fire Protection Program administrative requirements are not
specific on who or how these watches are to be performed, past practice has
always been to have personnel perform this duty.

Evaluation

Iion Station intends to supplement the fire watch program with the EFWS
wheri either a compensatory continuous or hourly fire watch 15 required by the
station's Fire Protection Program. During these times the degraded condition
requiring a compensatory fire watch will be satisfied with this new system, in
conjunction with a twice per 12-hour operating shift fire watch patrol. The
EFWS 15 comprised of a fire alarm station (FA) in the control room which
receives sianals from the portable electronic fire detection units referred to
here as Fire Watch Sentries. The Fire Watch Sentry (FWS) is a self-contained
unit consisting of a power supply. alarm panel, smoke detector and flame
detector all mourted on a portable dolly. The FWS is designed to ditect and
report a fire to the FA station via a dedicated phone line. It is intended
that the system could be used in any plant area, other than Containment, in
which a compensatory human fire watch would have been utilized.

Use of the EFWS will be modified during refueling outages since this is
when major plant modification work takes place and increased transient
combustibles are normally present. During refueling outaces. the EFWS will be
augmented with an hourly human fire watch in areas which would have reguired a
continuous fire watch. Fire watches in areas which require a ¢ satory
hourly fire watzh will be performed by human fire watches. For all other
gutages. a pre-outage review will be conducted to evaluate the need for human

ire watches.

ZCORRRA-FIRE(9)
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Fire watches required for specific work activities involving ignition
i sources or other type of fire hazards will be governed by the station's Fire
. Protection Program administrative procedures and will aiways be performed by
personnel . These activities include cutting, welding and‘grindin?. In
addition, it is the station’s practice to have the work crew supply a fire
watch for preplanned work activities affecting fire protection systems while
the crew 15 actually working.
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! The primary duties of a compensatory fire watch are to detect and report
: a fire. The EFWS can perform these duties with the added benefits of providing
continuously monitored surveillance of the affected areas.

Transient combustible control is not & primary function of a fire watch,

; but an expectation of all personnel within the plant. The station transient

| fire load program is administered by the Fire Marshal and 1s the mechanism

- used to track the accumulation of transients in the plant. A1l major

. transient fire loads have to be approved by the Fire Marshal or designee prior

- to their placement in the plant. In addition, the twice per 12-hour operating
shift patrols of the degraded fire area provide a human check of the area for

% excessive transients or other activities which could lead to a fire.

| Furthermore, the majority of transients are brought into the plant during

refueling outages.

Zion Station has determined that the use of the EFWS is equivalent to a
continuous fire watch in that the system will provide continuous detection and
reporting capability of a fire in the impaired area. Use of the LFWS instead
of an hourly fire watch patrol is advantageous in that the EFWS provides

‘I' continuous watch and reporting capability in the impaired area while an hourly
fire watch 1s typically in the area a few minutes each hour. In order to
ensure the EFWS operates qroper}y' the twice per 12-hour operating shift fire
watch patrols will visually check the operation and location of each FWS in
the p'ant. [In addition, the EFWS is set up to require each FWS to report its
operanility each hour via a dedicated phone 1ine. Should the phone Tine
become disconnected. a local alarm would sound on the FWS and the control room
would receive an alarm from the FA at the next hourly check in of the
disconnected FWS,

B e N N T L eSS —
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; The probability of a fire going undetected while utilizing an FWS with a
; 5ix hour human patrol was compared to the probability of a fire going
undetected while using an hourly humar fire watch. The calculations showed
that the use of the FWS in the progoseo manner resulted in a decrease in the
probability of an undetected fire by a factor of approximately 22 over the
probability when using an hourly fire watch.

To ensure the EFWS 1s an adequate detection system a review of the
system was made against the reguirements of the latest editions of NFPA 72
"Standard for the Installation, Maintenance and use of Protective Signaling
Systems" and NFPA 72F "Standard on Automatic Fire Detectors.” Because the
EFWS 15 not a permanent system, it was not expected to fully comply with these
, codes. However, the code review determined the EFWS complies with or meets
the intent of a majority of the code line items and that the EFWS 1s a viable
means of providing automatic detection. A summary of the code review is
contained in Attachment E.

e _— o
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As stated, Zion Station intends to use the EFWS in all plant areas other
than Containment in which a human fire watch would be utilized. The FWS was
subjected to an evaluation of the effects of temperature and radiation on the
unit ‘s operability. The results of the evaluation demonstrated the FWS can
reliably operate in all areas of the plant outside the Containment during
normal operations,

A seismic evaluation of the FWS was conducted to demonstrate the FWS
ab11ity to withstand a seismic event without damaging safety related
equipment . The evaluation 1) set the criteria for the mounting of each of the
FWS individual components on the portable dolly frame of the FWS, 2) outlined
the methods of mounting the FWS to structural members if mounting 15 necessary
in an area to protect oty related equipment and 3) determined the locations
within certain areas in which an FWS could safely be €1aced without restraint.
Wheel wedges will be used to prevent an unrestrained FWS from rolling., The
results of the seismic evaluation were utilized in determining the guideline
placement locations for each fire area.

Actual placement of each FWS in the plant will be determined on a case
by case basis. The Fire Marshal, with assistance from System Engineering and
a fire protection consultant (SFPE member grade). have created placement
details for the FWS on an area wide basis (see Attachment D for more detail).
These placement details give suggested numbers, locations, directional
positioning, and detector elevations for the FWS. They also give the type of
fire expected, primary detection method and the utilities (phone jacks and
power outlets) available. The number of FWSs and their locations within an
area will be adjusted accordingly based on the hazard. intent of the
surveillance, and the Fire Marshal or his designee’s judgement. Where
necessary based on the results of the seismic evaluation, the FWS will be
secured to prevent it from impacting safety related equipment or components.
Once placed, the placement location will be marked on the floor for easy
identification of proper lTocation. The placement of each FWS will be checked
during the twice per 17-hour operating shift fire watch patrols of the
impaired area. Plant personnel will be trained that the position of an FWS
shall not be changed except by the Fire Marshal or designee in accordance with
the FWS placement procedure. Furthermore. a placard will be hung on each FWS
placed in the plant which warns personnel not to move the unit.

The FWS case. which contains the power supplies, alarm panel and
controls for the FWS. will be Tocked to prevent unauthorized access to the FWS
controls. If any problem is identified with the FWS it will be immediately
corrected or a8 human fire watch stationed as soon as practicable until a new
FWS can be placed.

ZCORRRA-FIRE(11)

e A ———— S e — e T



A ﬁreoperatioral test of the EFWS and each FWS has been performed to
ensure the system and each detection unit functions as designed. In addition,
extensive controls will be put in place to govern the use of the EFWS system.
Specifically. plant procedures have been developed to 1) conduct a
grecperationa] test of each FWS prior to placement in the plant, 2) start-up a

WS placed in the field, 3) shutdown a FWS, 4) provide instructions on
operation of the EFWS Fire Alarm Panel, 5) provide instructions for the twice
per 12-hour operating shift inspection of the FWSs placed in the plant. 6)
?rovide a semiannual surveillance check of all the plant's FWSs. 7) track the

ocation of all FWSs placed in the plant and B8) provide instructions for
response to alarm/trouble codes from a FWS and the EFWS fire alarm panel
located in tne control room. It is important to note that the fire brigade
will respond to a FWS fire alarm the same way it does to a fire watch patrol
reporting a fire.

While no specific 1imit will be placed on the time a FWS may be used for
each fire protection impairment, a 30 day special report will be submitted to
the Station Manager which outlines the cause of the inoperability. actions
taken and plans for restoration. Zion Station does not intend the EFWS to
become the permanent re.olution for any impaired fire protection equipment or
barrier. The station's Fire Protection Program impairment procedure reéquires
a work request or modification be initiated for each fire protection system or
component taken ocut of sorvice. impaired or otherwise rendered inoperable.

The EFWS may be used when a compensatory fire watch 15 required by the Fire
Protectéon Program impairment procedurc, until the degraded condition is
repaired.

The EFWS system has the capability to handle over one hundred FWS units
pach calling in once an hour. However. Zion will place an administrative
1imit of 20 on the number of FWS units which may be in place in the plant at
any one time. This limit may be adjusted based on operating experience and
changing station needs

In order to detect and report a fire, a fire watch 1) visually observes
the area for flames, 2) smells or sees products of combustion. and 3) calls
the control room in the event a fire 1s detected. Each FWS is capable of
continuously performing these functions by the use of 1) a flame detector
(visual observation), Z) a smoke detector cagab1e of detecting products of
combustion. and 3) a digital dialer with a phone line capable of transmitting
field conditions to the FA in the control room.

Based on the proposed method of use, the analyses conducted and tests
performed. Zion Station has determined that the £FWS is an acceptable
compensatory measure to be used in lieu of the current continuous and hourly
compensatory human fire watch patrols. A compensatory fire watch's primary
function is to detect and report a fire.  The EFWS can adequately perform
these functions as demonstrated by the preoperational tests.

ZCORRRA-FIRE(12)
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ATTACHMENT C

SUMMARY OF SAFETY EVALUATION






Failure of the EFWS will not jeopardize equipment important to safety,
since the system will not interface with any safety related c nents. The
only tie-in to plant equipment is through the phone line. In the event that
the phone 1ine is interrupted. an alarm will be received by the FA. The
telephone system is not safety related and is not credited in the mitigation
of a design basis accident.

A seismic evaluation was conducted on the FWS to ensure the FWS can
withstand a seismic event without causing any damage to safety related
equipment . Refer to Attachment F for the seismic evaluation.

The operation of the EFWS will in no manner affect the operation of
required safety related eguipment. No new system interactions and no new
failure modes for safety related equipment have been created.

Since the FWS does not provide an ignition source nor fire hazard, the
EFWS does not impact any equipment, systems or structures important to safety
and does not alter the defense-in-depth of the plant’s Fire Protection
Program, the probability of occurrence of any accident or equipment
malfunction previously evaluated in the Updated Final Safety Analysis Report
will remain the same and no new accidents or equipment malfunctions will be
created

The affect on the probability of a fire going undetected in an area
while utilizing the EFWS and going to & twice per 12-hour operating shift fire
watch patrol was ca'culated as follows:

Data from the Fire Induced Vulnerability Evaluation (FIVE)

methodology for IPEEE shows an estimate for the fire frequency in a

switchgear room of 1.5 x 10"/yr. This converts to

(1.5 x 107 /yr.) / (B766 hr /yr.) = 1.7 x 10°%hr.

The Fire Protection Hgng%ggk and other books suggest that a
reasonable estimate of the failure rate for detectors is 3.5 x 10%/hr.
Since Zion's detectors are tested every six months, on the averag: it
has been 3 months since the last test. Therefore the probability of
detector failure, given a demand is
(3.5 x 10%/hr.) x (3 mo.) x (730.5 hr./mo.) = 7.7 x 107

For the current practice of hourly human fire watch patrols the
probability of an undetected fire is estimated below. as Case 1:

Case 1--Human Fire Watch at 1-hour Interval

A fire can occur and not be detected for an hour. Therefore. the
probability of undetected fire is

(1.7 x 10%hr.) x (1 hr v = 1.7 x 10°
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The progosed alternative is to have an EFWS continuously monitor the
area with an FWS augmented by a 6 hour human fire watch patrol. The
probability of an undetected fire for that situation is estimated as Case 2:

Case 2--Human Fire Watch at 6-hr. Interval. plus a FWS

The period of time between checks by a human is six hours, instead of 1
hour. but for the fire to be undetected, the FWS must also fail.

[€1.7 x 10%/.) x 6 hr )] x ( 7.7 x 10%) = 7.9 x 10°®

Therefore, by substitution of the alternative scheme, the probability of
undetected fire is reduced by a factor of approximately 22. This is better
than an order-of-magnitude improvement .

This calculation assumes that a detector is tested every six months, and
that failures are not detectable in between tests. The FWS has supervisory
circuits. such that most kinds of detector failures, power supply failures.
etc. are instantly alarmed. Therefore, the FWS is even more rel.able than the
above calculations indicate,

The operability of the unit will be monitored and reported to the
control room on an hourly basis. Furthermore. loss of AC power and
interruption of the phone line are immediately annunciated in the control
room, a% well as Jocally, except when the phone line 15 disconnected locally,
When the phone line 1s disconnected locally, the local alarm sounds and the
~ontrol room will receive a trouble alarm at the FWS's next hourly check in.

he control room will also be notified of all failure conditions. When unit
failure notification is receivey b+ “he FA in the control room, the unit will
be replaced or an operator dispatc.+ | as soon as practical to the affected
area. These activities will be govi ned by plant procedures.

The SSA evaluation assumes that the entire area or component is lost due
to a fire. The effects of a fire on a component which has been deemed safety
related or safe shutdown related has been previously ev>'rated in the SSA.
Fach of these components has been evaluated for its r~ i 1 function during a
shutdown scenario. failure modes. impact on other sy =% is well as to
determine redundant or alternate means of accomplisn - . affected
component ‘s functions. The design basis for each com, .c will not be
degraded nor will the component be required to perform .eyond its previously
evaluated parameters with the use of the EFWS. The EFWS will not provide any
safe shutdown function. The use of the Eroposed system will not alter the
configuration of any area nor will it alter the gerformance or function of any
component . In no case will the application of the EFWS adversely affect
either the SSA or the FHA. Therefore. the consequences of an accident or
malfunction of equipment important to safety will not increase.
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Conclusion

This proposed change will not have any impact on plant operations.
Neither the operation nor the function of any system., structure or component
will be altered by this change. The intent of this change is only to fulfill
the fire watch duties that are CUFFEﬂtT{ being performed by fire watch
personnel by using an electronic surveillance system, augmented by a twice per
12-hour operating shift fire watch patrol. In addition, the existing plant
emergency procedures do not rely on the individuals performing fire watch
duties for any mitigative actions during any accident event.

As previously stated. the use of the EFWS does not affect the function
of equipment important to safety. Permanently installed plant equipment is
not being operated in a new or different mamner. and the new electronic system
has been evaluated to verify it will not adversely affect eguipment important
to safety.

The proposed EFWS will not interface with any safety related or safe
shutdown related systems. The actions or equipment used to mitigate fire
induced malfunctions of safety related or safe shutdown equipment will be the
same as previously evaluated. The probability of an accident. in the case of
a fire, has not increased as a result of the EFWS. and therefore will not
challenge the fire protection aspects of ihe defense-in-depth philosophy.

10CFR50 Appendix R and Appendix A to BTP APCSB 9.5-1 state that the
overall fire protection program be based upon evaluations of potential fire
hazards throushout the plant and the effect of postulated design basis fires
relative to maintaining the ability to perform safe shutdown functions (by
ensuring that at least one train of safe shutdown eqguipment remains free of
fire damage) and minimizing radioactive releases to the environment. The
station’s compliance to the design bases is documented in the FHA and SSA.
The proposed system will not in any way alter the fundamental principles of
the defense-in-depth philosophy. Compliance with the three step philosophy
will continue to be accomplished by 1) the administrative fire prevention
procedures, which control the use of ignition Sources, transient combustibles.
or other activities which could challenge the installed fire protection
features, 2) the permanently installed fire protection systems, which will
detect and/or suppress a fire, and 3) the fire containment and safe shutdown
capabilities, which mitigate the effects of a fire by 1imting the damage and
ensuring safe shutdown capabilities can be achieved.

The EFWS, in conjunction with periodic rounds and administrative
controls, can be used as a compensatory measure whenever the station is
reauired to establish a compensatory fire watch in response to degradation of
a fire protection feature. The operation of the EFWS in conjunction with
periodic rounds and administrative procedures provides an equivalent level of
fire protection consistent with the Fire Protection Program bases. Use of the
EFWS will therefore maintain the margin of safety as described in the bases.

Based on the above evaluation, it has been determined that the EFWS is
an acceptable means of providing a fire watch function.
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INTRODUCTION

The proposed FWS relies on fire detectors to detect and report a fire,
therefore, methodology similar to that used in the design and installation of
a permanent fire protection system has been utilized in the rWS construction.
Since the FWS system is unique in its design. construction. and application.
some differences did result. Using the permanent detection system
methodology. FWS detector placement details were developed for each area. An
example is attached. These details define the FWS location and utilities
available for the operation of the detectors. The following is a summary of
our methodology.

ASSUMPTTONS

Placement of the FWS took 1nto consideration obstructions created by
surrounding plant equipment. Placement details were not provided for areas
within the plant containing congested equipment considered to prevent both
personnel or transient loads from occupying the area.

Locations for potential transient material staging areas were based on
engineering judgement. The placament details provided for these areas took
into consideration the FWS detection capabilities. Existing placement of
surrounding equipment may create limited areas that will not receive full
coverage (e.g.. diesel generator room back panel areas while utilizing flame
detector). Therefore, when a FWS i1s utilized in an area, transient
combustibles will be placed within view of the FWS flame detector.

The station pre-fire plans were used as the baseline documents for
identifying room configurations, hazard types, critical safety-related
equipment . and fire protection equipment availability.

The quidelines provided by section 4-4 of NFPA 72 were followed in
situations where smoke detectors were selected as the primary means of
detection. Detectors were tygicai]y placed within beam pockets apgroximate]y
two feet below the ceiling. The finite adjustment capability of the
telescoping boom prevented closer placement to the ceiling in certain
situations. Although, this placement 1% not consistent with sections 4-4.2
and 4-4.7, which reguire the detectors be placed at the ceiling in beam
pockets, it 1s consistent with section 4-4.1 (specific hazard protection). An
attempt has been made to ﬁlace each detector in position to intercept the
smoke from any suspected hazard in accordance with section 4-4.1.  The intent
of section 4-4.2 and 4-4.7 is also met since each detector will still be
placed within the beam pocket.

Flame detector placement adhered to the twenty feet spacing criteria
from the assumed pool fire where possible. Some detectors may have exceeded
this distance Timitation thus affecting the detector response time (e.g..
small fires and greater distances normally reguire greater response times).
This delay is not considered a comcern because the expected fires in the areas
in question would produce a larger fire pool than the assumed six inch
diameter fire pool.

PROCEDURE /EVALUATION

The Rlacement of the FWSs for each area was determined during the walkdowns
based on the following:
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1 Room and Equipment Configuration - FWis were placed to prevent
, obstruction to areas or equipment. Con.ideration was also given to the

. detector elevation based on the ceiling construction (i.e., beam depths)
and height. equipment obstructions (1.e.. cable trays) and the primary
type of detection method selected. Based on the FWS units being located
in areas with sensitive (e g. safety-related) equipment. consideration
was given to the tip-over analysis provided in the seismic evaluation as
well as to the possibility for securing the device to structural members
or other attachments. Where possible, each FWS was placed far enough
away from eguipment that the seismic induced tip-over of the FWS would
not impact the equipment. Where this was not possible, the FWS was
placed in such a manner that it could be secured.

A )

Area Primary Combustible Material Hazard Determination - The selection of
the primary combustiblie material hazard was based on the prominent type
of in situ combustibles gresent and the type of transient combustibles
which could be expected based on the e$uipment installed in the area

The method for identifying the types of combustible materials to be
expected included a walkdown of each area and the review of the Zion FHA
and Pre-Fire Plans.

An example of area where a primary combustible material hazard was
defined follows:

Auxiliary Building Fire Zone 11.3-0, in the area of the Auxiliary Feed
Water Pumps, includes in situ combustible materials of lube 0il1 for
bearings. In addition. other compustible 1iquids might also be present

. as transient combustible loads during maintenance periods. Therefore,
the primary combustii.le material hazard for this fire zone would be a
Class B type fire.

3. Detector Selection - The FWS device has two methods for detecting a fire.
The first being a photoelectric type smoke detector for detecting smoke
produced by a Class A or C type fire during the incipient stages of the
fire. The second is a ultraviolet light type flame detector. This
device detects increased ultraviolet light rays produced during the
combustion of flammable liguids or Class B type materials.

Areas where the smoke detector was considered the primary source of detection
were areas where the primary combustible material were Class A or C. These
areas essentially contained electrical components inciuding, switchgear,
control panels, batteries, computer mainframes, significant cable spreading
raceways, storage areas containing significant guantities of Class A
combustibies (i.e.. anti-contamination dress areas), and potential staging
areas for transient loads of Class A combustible materials.

Areas where the flame detector was considered the primary source of detection
included areas in which the primary combustible material was determined to be
Class B. These are areas that contain fuel o1l storage tanks and/or pumps,

lube 011 piping, temporary vehicle storage (i.e.. fuel handling trackway) and
potential staging areas for transient loads of Class B combustible materials.

. 4, Detector Spacing - As discussed under Item 3 above, the FWS includes two

methods for detecting a fire. Upon determining the primary method of
detection, the following was used in spacing the detection device.
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Smoke Detector - The intent regarding placement of smoke detectors is te
provide detection for specific hazard spot protection as discussed in NFPA 72E,
Section 4-4.1. Air movement was considered for the placement of the detectors
in the vicinity of air diffusers as discussed in NFPA 72E, Section 4-5.1.

Flame Detector - The placement of the flame detectors was determined based on
the requirements of NFPA 72E. Section 5-4.2.1 and Pyrotector’s Instruction
Manual 95-8362-1. dated 8/91. This criteria evaluated the assumed fire size
and distance from the fire source in order to determine the response time of
six seconds for the detector sensitivity. Based on this criteria. the flame
detector sgacing was designed to respond to a combustible liquid pocl fire size
of six inches in diameter at a distance of twenty feet from the fire. In
addition, consideration was given to the cone of vision for this device.
Although this cotector has peripheral vision which can view a fire from a 90°
angle on either side of the central axis, the detector is most responsive when
viewing @ fire no greater than a 45° angle from the central axis. Therefore,
the flame detectors were placed at the view angle which prov ded the best
resporise.
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ATTACHMENT E

NFPA CODE REVIEW



