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(CORPORATE SEAL)

Attest:

H. W. Staas
Secretary

COMMONWEALTH OF PENNSYLVANIA)

) B8:
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On this day of __, 1978, before me,
DONALD W SHAIION » & Notary Public in and for said Commonwealth

and County, personally appeared E. J. Woolever, who being duly sworn,
deposed, and said that (1) he is Vice President of Duquesne Light,

(2) he is duly authorized to execute and file the foregoing Submittal

on behalf of said Company, and (3) the statements set forth in the Submittal
are true and correct to the best of his knowledge, information and belief.
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BVPS Unit 1

QUESTION A.1-2

Combined Fire and Security Emergency

Describe the responsibilities of key plant personnel in the
event of a combined fire and security emergency.

RESPONSE

In the event of a coumbined fire and security emergency, there
are no shared personnel or equipment between the fire brigade
and the security team., Each group is responsible for actions
directly related to the particular emergency that may arise.
During beck shifts, weekends, and hclidays, the shift super-
visor has overall responsibilities for both groups in the
event of a combined fire and security emergency.

QAO 1"1"1



Question A.1-2: Personnel

State UH management has been assicncd the
responsi ity the overall fire prot ion program.

formulation
State his

State the experience and qualifications of the fire
protection engineer or consultant.

Response A.l-2: Mr. G. W. Moore, Duquesne Light Company = General
Superintendent of Power Stations, is responsible for
the overall fire protection progranm.

Mr. J. A. Verling, Beaver Valley Power Station

is authorized for formulation and assurance of
implementation. His experience and qualifications
as follows:

J. A. Werling - . y Mr. Werling has over
twenty years of nuclear ations experience
) |

including eighteen years in sponsible supervisory

irecting operations. Certi ( Vj the Naval Peac
branch of the NRC for nine years. ‘ie held held the

~

position of Station Operating Supervi 5“',
irecting all activities asscciated with
of the Shippingport Atomic Power Station for six
He has been associated with the Beaver Valley
for four years engaging in design review, quali
activities, licensing-activities, station s:af"
training, and the preparation of the stati
manuals. He received a Senior Operator Lxcerse
1975. Total nuclear experience: twenty vears.
L. E. Wagner - BS in Industrial
is the Duquesne Light Company's
Safety Engineer whose qualifications in
for all activities associated with fire
safety for all DLC power generating sta
BVPS for the past 6 years. end
where he obtained his BS in 1
is an activ: member of the follow
(1) American Industrial Fire Protecti
(2) National Fire Protection Association,
(3) American Society of Safety Engineers,
(4) American Industrial Hygeinist Associatio
(5) Society of Fire Protection Engineers
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QUESTION A,.2-1

Eguigggnt Required for Safe Shutdown

The information provided in the Fire Protection Program Review

is not sufficiently-detailed. Specifically, the Fire Protection
Program Review and the fire hazard analysis cover major com-
ponents such as pumps, heat exchangers .nd motor control centers
needed for shutdown but do not cover such essential items as
cable runs, valves, controls and other auxiliary equipment
needed for the proper functioning of these major components.

The information does not indicate whether there are any fire
areas in the plant containing equipment that perform a function
required for safe shutdown that cannot be performed by equipment
located in another fire area. For each fire area, provide a list
of the equipment (including cable runs, valves, panels, breakers,
etc) located in the area that can he used to perform functions
required for safe shutdown, For each item on the list, indicate
whether its function can be performed by equipment located in
another fire area and identify the area. In preparing the list
for each fire area, the following functions should be considered
to be required for safe shutdown:

1. Placing the reactor in a subcritical condition and
maintaining the reactor subcritical indefinitely,

2, Bringing the reactor to hot shutdown conditions and
maintaining it at hot shutdown for an extended period
of time (i.e., longer than 72 hours) using only normal
sources of cooling water,

3. Maintaining the reactor coolant system inventory indefin-
itely using only normal sources of makeup water.

4, Bringing the reactor to cold shutdown conditions within
72 hours.

If all the redundant equipment available to perform any of the
above functions (assuming a loss of offsite electrical power)
is located in a single fire arca, identify the specific separa-
tion that exists and any combustible material between the
redundan® equipment.

RESPONSE

The results of the fire protection analysis are provided in the
attached report.

QA,2-1-1




FIRE HAZARD ANALYSIS

INTRODUCTION

A fire hazards analysis has been conducted to determire whether
there are any fire areas in the plant containing equipment that
performs a function required for a safe shutdown that cannot be
perfocrmed by equipment in another fire area. This analysis is
more dJdetailed than previous fire protection reviews in that it
includes an area-by-area investigation of pumps, valves, power
supplies, cable runs, panels, breakers, controls, ventilation and
couling support systems that are required for a safe shutdown.
The following functions, coincident with an assumed loss of
offsite power were considered in the analysis:

1. Placing the reactor in a subcritical condition and
maintaining the reactor subcritical indefinitely

2. Bringing the reactor to hot shutdown conditions and
maintaining it at hot shutdown for an extended period of
time (i.e. longer than 72 hours) using only normal
sources of cooling water

3. Maintaining the reactor coolant system inventory
indefinitely using only normal sources of makeup water

a. Subsequently bringing the reactor to cold shutdown
conditions

The analysis defines the systems regquired to perform these
functions and the redundancy existing within each system. For
example, if only parts of a system are needed for a safe shutdown
function these components alone, and their associated cables, and
support systems, are evaluated in detail. In order to directly
analyze the effects of a fire in any of 30 fire areas the
physical location of the safe shutdown components, and more
importantly the associated cables had to be determined. This
undertaking typically involved either three or six cables for a
MOV (depending on whether or not auxiliary shutdown panel
operation 1is possible), six cables for 4 kV pump motors, and 381
cables for the Class 1E distribution system. Some of a total of
approximately 1,000 safe-shutdown cables are found in each of 30
fire areas and therefore a total of 30,000 combinations of safe
shutdown related locations and fire areas had to be investicgated.
A detailed discussion of this investigation is provided in the
first section of this response.

RESULTS

The analysis demonstrates that a loss of one or more shutdown
functions is possible as a result of a postulated fire in each of
the following fire areas: C(R-1, CR-2, CR-3, CR-4, CS-1, cv-2,
Cv-3, PA-1F, PA-1H, PT-1A, and RC-1. The most severe



consequences of a fire are associated with the complete loss of
the 1F distribution syster and concurrent loss of offsite power.

The following equipment and components may be jeopardized by a
single fire:

1. Auxiliary Feedwater Pumps and Mo*or Operated Valves,
Fire area PT-1A

Motor Operated Valves, CH 1158 & D (charging pump
suctio&? Fire area PA-1H

Component Cooling Water Pumps, Fire area PA-1IF

Control Room Heating Ventilation and Air Conditioning
Equipment, Fire area CR-2

Se Residual Heat Removal Pumps, Fire area RC-1
6. Safe Shutdown Instrumentation, Fire area RC-1
7o Safe Shutdown Instrumentation, Fire area CR-4

A discussion of the component physical location and separation
and the consequences of a given fire is provided on a system-by-
system basis.

Primary and backup fire protection detection and suppression
systems are provided to limit the effects of fires. The analysis
assumed complete loss of an entire fire area. In some cases
additional detection and suppression capability is recommended
where redundant or alternate functions may not be available.

t. PT-1A Add detection and suppression systems for the
auxiliary feedwater system

2. PA-1F Add detection and suppression systems for the
component cooling water pumps

3. RC-1 Add detection and suppression system for the
RHR pumps

4. Cs-1 Add detection to meet NFPA72D coverage

recommendation to the cable spreading area

S. Cv=3 Add fire detection and suppression to the
cable vault

In other areas, the existing detection and suppression systems
are considered adequate based on the system-by-system cable
location analysis and the available manual and automatic actions
which may be taker to provide safe shutdown functions. For
example, the control room is continuously manned and human
detection supplements the installed detection system and a rapid




response can be expected without the addition of more suppression
systems.




METEOD OF ANALYSIS

This analysis may be dividecd into two general parts. The first
part of the analysis defines the safe shutdown functions, the
degree of redundancy required and the system diversity available
for safe shutdown. The second part determines the cables and
components required for operation of the system and compares them
with all cables in a given fire area to demonstrate whether or
not redundant and diverse functions are wvulnerable to a fire.
Within wvulnerable fire areas, the location and functional
relationship of cables is identified in order to evaluate
existing separation, fire detection and suppression. Manual
operations and recommencdations are based on the NRC "defense in
depth® concept and they are presented in <cach system sumrary
table. The five areas referenced in this report are the same as
those listed in the initial Fixe Hazards Analysis of the Beaver
Valley Unit Power Station. “'In one case, a fire area was
subdivided into subareas to simplify the inspection of that fire
area. The fire area is PA-1, the auxiliary building. The
building was sectioned at the center and new designations applied
to each section floor by floor. The top level was divided into
PA-1A and PR-1B, the third level into PA-1C and PA-1D, the second
level into PA-1E and PA-1F and the bottom level was divided into
PA-1G and PA-1H.

Figure 1 summarizes the components, system diversity, and
functions required for safe shutdown. A brief description of
each function follows. There are four primary functions to be
maintained for a safe shutdown. They are as follows:

1. Negative reactivity insertion

r Reactor coolant system volume control
3s Reactor coolant pressure contrnl

4. Decay heat removal

In order that the above functions can be implemented, the
secondary safe shutdown functions must also be available. The
secondary safe shutdown functions provide the necessary support
for the primary safe shutdown function. The secondary satfe
shutdown functions are as follows:

i Motive power
2. Auxiliary cooling

The basis of the analysis of those functions used to achieve safe
shutdown are:

1. Fire in a single fire area

2. No coincident occurrence of natural phencmenon
3. Loss of offsite power

4. Only fire-induced failures are to be considered

Negative reactivity insertion is provided by the control rods for
hot shutdown and by the Boron Injection system for the additional



negative reactivity needed for c¢old shutdown. The Reactor
Protection system includes a means of initiating fail safe
control rod insertion. This ensures the availability of this
function for achieving and maintaining hot shutdown.

The reactor coolant system volume control function is required
for safe shutdown. The make-up function is provided by the
safety injection system. The letdown function 1is achieved
through either natural shrinkage of the reactor coolant syctem
during cooldown, or the use of the pressurizer powered relief
valve, or manua£ operation of the letdown valve.

Reactor coclant pressure control function is accomplished by use
of the pressurizer heaters and the pressurizer spray valves.

Since fire-induced failures are the only type of failures
considered, no breech of the reactor cooclant system or of any
other system 1is c¢ nsidered to occur at the same time. Systems
and components which are exclusively used for LOCA or steam line
break mitigation are not required for safe shutdown and they are
not included in the analysis (Quench Spray, Recirculation Spray,
Low Head Safety Injection, etc). Systems or components which
provide a safe shutdown function as well as an accident
mitigation function are included irn the analysis (Charging/Fich
Head Safety Injection system, Auxiliary Feedwater systems, etc).
The decay heat removal function is accomplished through the use
of the auxiliary feedwater system for hot shutdown and the
residual heat removal system for cold shutdown.

The secondary safe shutdown functions include electric power,
ventilation and cooling water systems. Motive power is provided
by the IE Electrical Distribution system. Cooling of safety
related structures and components is provided by the followina
systems:

1. Control room EVAC

2. D/G ventilation system

3. Emergency switchgear ventilation system
4. Intake Structure ventilation system

5. River water system

6. Component cooling water system

Instrumentation used to monitor reactor system volume and heat
removal from the steam generator are as follows:

1 Pressurizer level monitors

2. Pressurizer pressure monitor

3. Steam generator level monitors

4. Steam cenerator pressure monitors

A list of components used for safe shutdown is given in Table 1.

The second part of this analysis lists all safety related cables
associated with the components required for safe shutdown. This



step is accomplished by reviewing electrical one-line diagrams,
electrical elementary drawings, wiring diagrams, and logic
diagrams.

Through the use of the machine location drawings and the
electrical tray and cornduit location drawings; all trays,
conduits and components used for safe shutdown in each fire area
are listed. The electrical raceway information system identifies
all cables in a given fire area.

Through the use of the electrical raceway information system, the
analysis now defermines if any of the cables associated with a
safe shutdown component are routed through a given fire area. If
so, the analysis lists all safe shutdown components which have
cables routed through a given fire. This procedure is repeated
for each fire area for each system. The sort (cable/component by
fire area) forms the basis of the evaluation of the impact of a
potential fire.

The sorts and a flow diagram for each system and for each fire
area is then used to determine if a fire will potentially reduce
a system availability to a level below that required to assure
minirum safe shutdown capability. In areas where the analysis
indicates the potential loss of a shutdown function, a detailed
review of the cable sort and flow diagram is verformed.

Rather than performing a fault tree analysis or failure modes and
effects analysis to determine the actual effect produced by the
loss of a cable, it is conservatively assumed that the loss of
any safety related cable directly associated with a conaponent
will result in the loss of that component. If a loss of function
results from this assumption, the failure mode of the associated
component 1is re-examined to see if there would be an actnal loss
of function. For example, if a motor operated valve was normally
open and designed to fail open upon the loss of power, a fire
affecting the power cable along would not cause the wvalve to
close even thouch the analysis would indicate a component
failure. In addition, even if the valve were to reposition as a
result of a fire, actual loss of the function would rot result
provided the valve is accessible, since all MOV*s can be locally
operated. (See Aprendix A for further details). The analysis
thus i1dentifies the minimum safe shutdown function available in
the event of a fire.

The system summary table lists only those fire areas which would
jeopardize a safe shutdown function. It indicates the associated
failvre mode/degree and indicates whether or not manual and/or
automatic control is available to the plant orerators.

Each problem area is evaluated with respect to the potential
consequences of a fire and the results ot that analysis are
presented on a syster basis with a corresponding summary takle.
If the redundant and diverse methods for safe shutdown are
jeopardized due to a fire in the listed fire area, then the



physical location and separation of the components or electrical
cables and the manual and automatic alternatives were examined.
The analysis identified three possible failure modes/degrees.

1. The potential loss of redundant components necessary for
a safe shutdown function

2. The potential loss of primary (control room) or
secondary (auxiliary shutdown  panel) control of
redundant components

3. The pdtential 1loss of control and/or power cables to
redundant component

The 1ecommended position is inciuded in the system-by-system
analysis tables. Where less than 20 ft of separation® is
available, ¢r where there is less than a 1/2 hour rated barriers,
additional fire protection is recommended.

Fire areas that do not contain system components/cables or where
redundant or diverse functions were not jeopardized were excluded
from the tables.

* Recommendation based on NRC field audit, 11/78.
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TABLE 1

ACTIVE COMPONENTS REQUIRED FOR SAFE SHUTDCWN

HVAC Components

Emergency Switchgear Diesel Generator
VS~-F~-16A VS-D-55A VS-D=-2A VvS-D-2C
VS~-F~-168 ) VS-D-558 VS-D=-2E vS-D-2D
VS-D=16A =~  VS-F-5S5A VS-F-22A VS-D-22-1B
VS-D-16B VS-F-55B VS~-D=-22-1A VS-F=-22B
Control Room Intake Structure
vVS-D~-40-1A VS~-F-40A vVS-F-57A

VS-D-40-~1B VS-F-40B VS~-F-57R

VS-D=-40-1C VS-AC-1A vVS~F=-57C

VS-D-40-1D VS-AC~-1B

RHR Components

RH-P-1A MOV-RE-700 MOV~-RE-720B

RH-P-1B MOV-RH~701 MOV~-RH-783

FCV-RE-605 MOV-RE-720A

Diesel Generator Fuel 0il System

EE-P-1A
EE-P-1B
EE-P-1C
EE-P-1D

Component Cooling Water System

CC-E-1A
CC-E-1B
CC-E-1C
CC-P-1A
CC-P-1B
CC=p=1C

MOV-CC-112A2
MOV-CC-112B2
MOV-CC-112A3
MOV-CC-112B3

Chemical and Volume Control System

MOV-CH-310
MOV-CH-289
MOV-SI-836
MOV~-SI-869A
FCV-CH=-122

CH-P-1A
CH-P-1B
CE-P-1C
MOV-CH-115B
MOV-CH-115D

1 0of 2



Auxili

MOY-151A
MOV-151B
MOV=151C
MOV-151D
MOV-151E
MOV-151F

TABLE 1 (Cont'd)

Feedwater System

FN-P-3A
FW-P-3B
FN-P-3C

Riverwater System

CH-P-1A
CH-P-1B
CR=-p-1C
VS-P-3A
Vs-pP-3B
VSE-U4A

VSE-4B

VSE-14A
VSE-14B
WR-P-1A
WR~P~1B
WR-P-1C
EE-E-1A
EE-E-1B

Boron Indjection

MOV-SI-867A
MOV-SI-867B
MOV~-SI-867C
MOV-SI-867D

Instrumentation Utilized “or Safe Shutdown

LT-FW-474
LT-FW-475
LT-FW-476
LT-FW-484
LT-FW-485
LT-FW-486

LT-FW-494
LT-FW-495
LT-FW-496
PT-MS-474
PT-MS-475
PT-MS-476

IE Distribution System

480 v Substation 1N
480 v Substation 1P

DG1
DG2

4 kV Bus 1AE
4 xV Bus 1DF

MOV-RW-113A
MOV-RW-113B
MUV-RW-113C
MOV-RW-113D
WR-P=-9A

WR-P-9B

MOV-RW-116A

PT-MS-484
PT-MS-U48S
PT-MS~486
PT-MS-494
PT-MS-495
PT-MS-496

125 v DC SWBRD 1
125 v DC SWBRD 2
125 v DC SWBRD 3
125 v DC SWRBRD 4
Vital Bus 1

MOV-RW-116B
MOV~-KW-102A1
MOV-RW=-102A2
MOV-RW-102-E1
MOV-RW-102-B2
MOV~-RW-102-C1
MOV-RW-102-C2

PT-RC-455
PT-RC-456
PT-RC-457
LT-RC-459
LT-RC-460
LT-RC-U461

MCC-E1
MCC-E2
MCC-E3
MCC-E4
MCC-ES

Vital Bus 2
Vital Bus 3
Vital Bus 4

2 of 2

MCC-E6
MCC-E7
MCC-ES8
MCC-EY



AUXILIARY FEEDWATER SYSTEM ANALYSIS

The  Auxiliary Feedwater System is a system available for
emergency shutdown of station. The auxiliary feedwater safety
function, in the event of loss of offsite power, is to deliver
water to the steam generators at a sufficient rate to initially
remove both sensible and decay heat for hot shutdown ané to later
remove decay heat until the transfer to the Residual Heat Removal
System (RHR) is accomplished. One auxiliary feedwater pump and
the flow paths to two steam geneiators is required. The only
devices which are considered active are the auxiliary teedwater
pumps since the discharge valves are normally open and need not
open to perform this safety function. The steam admission valves
to the steam drive auxiliary feed purp are air operated and fail
open to the safe shutdown rosition with the loss of offsite
power. A summary of the fire protection analysis for the
Auxiliary Feedwater System is presented in the attached table.
The analysis demonstrates that a fire in fire area PT-1A could
jeopardize this system's availability; however, a fire in and of
itself woculd not result in the loss of station control.



AUXILIARY FEEDWATER SYSTEM

FUNCTIONAL
FUNMCTION: Decay and Sensible Heat DIVERSITY: 2 Motor, 1 Steam Driven
Removal Pump; Main Control Rooms
Aux. Shutdown Panel;
Normal Feedwater Assumed
Not Available
KEY SYSTEM COMPONENTS: FW-P-3A MOV-151A
FW-P-1B MOV-1518
FH-P-3C MOV-151C
MOV-151D
MOV-151E
MOV-151F
Failure Manual Automatic
Critical Mode / Alternatives Alternatives Recommen led
Fire Area' Degree _Available Available Separation Position
CR-1 Primary Yes Yes N.A.F. Use auxiliary shutdown
Control /2 panel
CH-4 Remot e Yes Yes N.L.F. Manual control from
Control /2 switchgear room
cs-1 Primary Yes Yes N.A.F. Use auxiliary shutdown
Control /2 panel
PT-1A Component No No <20° Add detection B sup-~
(735*-6%) Loss/0 pression system

NOTES :

'The redundant and diverse methods and automatic and manual alternatives for a safe
shmtdown may be jeopardized due to a fire in the listed fire area. See the text.

N.A.F. = Not a factor. The results of the analysis are independent of the existing
seperation.
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BORON INJECTION SYSTEM

The Boron Injection System flow path is required to provide the
negative reactivity shutdown margin at cold shutdown. The flow
path consists of two sets of parallel valves, with one valve in
each set required to open in order to establish the flow path.
The fire hazards analysis demonstrates that automatic control and
manual control from the control room could be jeopardized by a
fire in each of the following areas: CS-1, CV-1, and CV-2;
however, at least one valve in each set of valves would be
accessible, thus allowing local manual actuation of the flow
path. Boron injéction is not required until plant cooldown is
initiated.



INJECTION

MPONENTS

Automat 1«
Alternatives Alternmatives Recommended
_AV.\X]::!\:‘ AA.':.jllii le t Position

Yes No oo Manual valve operation

Manual valve operation

Manual valve coperation

NOT}

"The redundant and diverse methods and avtomatic and manual alternwa lves for a sate
hutdown may be jeopardized due to a filre in the listed tire area. See the text.

Not a factor. The results of the analysis are independent of the existing
ieparation




CHEMICAL AND VOLUME CONTROL SYSTEM

The safe shutdowm function of the Chemical and Volume Control
Syster is to provide a source of reactor coolant grade water
which would be available for Reactor Coolant Inventory control.
The system has three charging pumps, multiple system control
features, two independent sources of water to draw on, the
Refueling Water Storzge Tank (RWST) and the Chemical and Volume
Control Tank (CVCT) and two available flow paths which provide
the diversity which ensures functional integrity of the system in
the event of a E}re.

The fire protection analysis demonstrates that the most severe
consequence of a fire (in either PA-1G or PA-1H) would be the
loss of automatic control and power ¢o the motor operator valves
on the charging pump suction lines. Thesa2 valves control the
tlow from either the CVCT or the RWST, and are physically
separated by a concrete tloor. The MOV's to the CVCT could be
operated marually, if the fire caused the MOV's to the RWST to
fail closed. This provides a backup flow path to control the
Reactor Coolant Inventory. A fire in any other fire area would
pose less severe consequences. As indicated in the attached
Table, manual operation of a valve or secondary control of the
system would ensure the necessary functional integrity of the
system.



CHEMICAL AND VOLUOME CONTROL SYSTEM

FUNCTIONAL
FUNCTION: Reactor Coolant Volume Control DIVERSITY: Separate sources ot
supply; Redundant in-
dependent controls;
Redundant pumps

KEY SYSTEM COMPONENTS: CH-P-IA FCV-CH-122 MOV-Cil- 289
CH-P-18 MOV-CR-115B MOV-CH-310

CH-P-1C MOV-CH-115D MOV-SI-836
MOV-51-869A

Failure Manual Automatic

Critical Mode/ Alternatives Alternatives Kecommended

Fire Mea' Degree Available = Available  Separation _Position

Ck-4 Hemote Yes Yes N.A.F. Primary Control availa-
Control /2 ble; mamual contcol from

switchgear room available

c5-1 Primary Yes Yes N.A.F Use aux. shutdown panel
Control /2

V-2 Remot e Yes No N.A.F. Manual valve 5 eration
Control /2

PA-1E Control Yes No N.A.F Manual valve operation
Power /3

PA-VF Control Yes ro N.A.F. Manual valve opsration
Power /3

PA- Y Control Yes No <20* Manual valve operation
Power /3

PA-10 Component Yes No <20° Normal makeup water
loss source available, manual
(valves) /% valve operacvion

NOTES :

*The redundant and diverse methods and automatic and manual alternatives tor a sate
shmtdown may be jeopardized due to a five in the listed fire area. See the text.

N.A.F. = Not a Factor. The results of the analysis are independent of the existing
separation.
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COMPONENT COOLING WATER

The Component Cocling Water System (CCR) safe shutdown function
is to provide cooling to the Residual Heat Removal (RER) hea%
exchanger. To accomplish this the only active components needed
to operate are one of the three CCR pumrps and a flow path to one
of the RHR heat exchangers. For a flow path to be available, two
Motor Operated Valves (MOV) in one of two flow paths must
operate. Each valve is equipped with a manual operator to allow
for manual operation. Sufficient time is available for operator
action since the reactor can be stabilized at the hot shutdown
condition for am extended pericd of time prior to the switchover
to RER for the final cooldown. The nonrnuclear safety portion of
the CCk is automatically isolated by loss of offsite power.

The analysis demonstrates that the cables and comporents for the
CCR could be impacted by a loss of the RE-1F fire area.




COMPONENT COOLING SYSTEM

FUNCTIONAL
FUNKTTION: Decay Heat Removal, Secondary DIVERSITY: Three Component Cooling
Side Water Pumps, Redundant Cow -
trol Points
KEY SYSTEM COMPONENTS: CC-P=1R  MOV-CC-112A2

CC-P-1B MOV-CC-112D2
CO-P-1C MOV-CC-112A13
MOV-CC-112B13

Failure Manual Automatic
Critical | Hode /s Alternatives Alternatives Recomme nded
Fire Area Deqree  Avallable  _Avallable  Separation _Posirvion
CR-4& Remot @ Yes Yes N.A.F. Control available from
Control/2 main coutroi room
CcS-1% Primary Yes Yes N.A.F. Control available fiom
Control /2 auxiliary shutdown
panel; open vaives manu-
ally
cv-2 Kemot e Yes No N.A.F. Control available frowm
Control /2 auxiliary shutdown panel;
open valves manually
PA-1F¥ Component No No <20 Installation of an auto-
Loss/ 1\ matic detection & sup-
pression system
MOTES :

'The redundant and diverse methods and automatic and manual alternatives for a safe
shutdown may be jeopardized due to a fire in the listed fire area. See tie text.

N.A.F. = Mot & factor. The results of the analysis are independent of 1t . exiscing
separation.

1ot



DIESEL GENERATOR FUEL OII SYSTEM

The Diesel Generator Fuel 0il System consists of two independent
subsystems. Each subsystem consists of a main fuel oil storage
tank, two parallel fuel o0il transfer pumps and a fuel oil day
tank, with a 2 1/2 hr supply of fuel oil. The fire hazards
analysis demonstrates that a fire in CS-1 or CV-3 could
jeopardize remote control of the fuel o0il transfer pumps,
however, each pump is equipped with local control which ensures
system availability in the event of a fire.

-



FUNCTION:

KEY SYSTEM COMPONENTS:

Critical

Fire Area’

C5-1

NOTES :

DIESEL GENERATOR FUEL OIL SYSTEM

FUNCTIONAL
Fuel 041 for the DIVERSITY:
Emergency Diesel
Generators
EE-P- 1A
EE-P- 1B
EE-P-1C
EE-P-1D
Fallure Manual Automatic
Mode /s Alternatives Alternatives
Degree -Available = Available = Separation
Primary Yes No N.A.F.
Control /2
Primary Yes No N.A.F.
Contcrol /2

Main Fuel 0il Storage
Tank Standby Fuel 041
Day Tank Redundant kFuel
011 Transfer Pumps with
Local Control for each
Day Tank

kecommended

Alternatives

Local Operation

Local Operation

' The redundant and diverse methods and automatic and manual altervacives for a

safe shutdown may be jeopardized due to a fire in the listed fire area.

the text.

N.A.F.

= N.L a factor.

ting separation.

1 of 1

See

The results of the analysis are independent of the exis-




1E ELECTRICAL DISTRIBUTION SYSTEM

This analysis demonstrates that the complete loss of fire areas
xR-1, CR-3, CrR-4, Cs-1, CV-2, CV-3 or ES-2 could prevent the 1IE
electrical distribution system from automatically performing its
safe shutdown function.

When faults in the DC control cables are the potential cause of
failure, manual operator action can be use to turn off control
power to the breake: (which clears the fault) and then marually
close the nreakér thus restoring the safe shutdown function of
the breaker. Faults in the power cable to the 4 kV anéd
480 busses cannot be cleared as quickly. Clearing ot these
faults would require rerouting of the cables.

In no case is the DC control power to both busses lost due to a
fire in one fire area.

All U4 kV Dbreakers required for safe shutdown can be operated
locally and all breakers controlling safe shutdown puwrps can be
operated fromr the auxiliary shutdown panel as well as the control
room.

Complete loss of CR-1 could cause loss of control cabling to both
redundant 4 kV busses. Power cables are still available and can
be energized by manual operation at the switchgear or operation
of the auxiliary shutdown panel.

Complete loss of CR-3 could cause loss of power and control
cables to orange 4 kV Bus 1AE and loss of control to purple 4 kV
Bus 1DF. Fire detection and manual suppression is provided.

Corplete .oss of CR-4 could cause loss of power to both redundant
4 kV busses as well as associated control cables. Power catles
for both redundant busses are run in conduit. The space occupied
between redundant power cables is limiteé to conduit. Fire
detection 1is presently installed and manual suppression is
provided.

Complete 1loss of CS-1 could cause loss of control power to both
redundant busses as well as power and control to MCC-E3, E4, ES
and E6. Combustible material is limi+ed to fire retardant cable.
Automatic fire detection and suppressiocn is installed. Since the
power cables to the & kV busses are not routed throuch CS-1 then
manual operation of U/G supply breakers can be accomplished.

A complete loss of CV-2 could cause a loss of power to redundant
MCC-E3 and E4. Eoth cakles are in separate conduits ané the
space between the cables consist exclusively of conduits. Other
combustibles is limited to fire retardant cables. Fire detection
ancd suppression is presently installed.



A complete loss of CV-3 could cause a loss of power ari control
to both redundant 4 kV busses. Combustibles in this area are
fire retardant cables only. Fire detection and suppression is
proposed for this area.

A complete loss of ES-2 could cause a loss of power and control
to the purple 4 kV bus and loss of the seguences for the
redundant orange U4 kV bus. Manual sequencing of the orange bus
can be accomplished from the auxiliary shutdown panel or locally.
Combustibles in this area ES-2 is limited tc fire retardant
cables.

-



1E ELECTRICAL DISTRIBUTION SYSTEM

FUNCTIONAL
FUNCTION: Provides power to sate DIVERSITY: Separate scurces, battery
shutdown components backed vital hoses
KEY SYSTEM COMPONENTS: &80 V Substation M 125 V DC SW BRD No. ' Vital Bus Bo. 1 MCC-E1-MCCES MCC-E9
480 V Substation 1P 125 V DC SW BED No. 2 Vital Bus No. 2 MUC-E2-NCCE6 MCC-E10
[L I | 125 V DC SW BRD to. 31 Vital Bus No. 3 MCC-EI-MCCR)D
DG 2 125 V DC SW BED No. & Vital Bus No. & MCC-ES8-MCCEb
4 KV Bus WAE
4 KV Bus 1DF
Fallure Manual Automatic
Critical Mode/ Alternatives Alternatives Recommended
Fire Rreat Legqree _Available _Available Separation _Position
CR-1V Hew te Bo NO <20° Existing detection €
Control /2 suppression adequate
CR-3 Power & NO NC <20° Existing detection &
Control suppression adegquate
loss/3
CR-8 Power & No No <20° Existing detection &
Control suppression adequate
loss /3
cs-1 Power & No Mo <20* Add fire detection
Control and suppression
loss/3
cv-2 Power & Yes No N.A.F. Existing detection and
Control suppression adequate
loss/3
v-3 Power € No No <20° Add fire detection
Control and suppression
Loss /3
ES-2 Control Yes Ko 20" Manuvally sequence
Loss /2 loads

NOTES:

'The redundant and diverse methods and automatic and manual alternatives for a safe
shtudown may be jeopardized due (0 a flie in the listed tire area. See the text.

N.A.F. = Not a factor. The results of the analysis are independent of the exist-
ing separation.

1T of )
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DIESEL GENERATOR SUPPLY AND EXHAUST AlK EYSTEM

FUNCTIONAL
FUNCTION: Auxiliary Support Sys- DIVERSITY:
tem, Diesel Generator
Room Ventilation
EEY SYSTEM COMPONENTS: VS-F-22A VS-D-2R VS-D-22-1A
VS-¥F-22B VS-D-2B VS-D-22-1u
VS-D-2C
V§-D-2D
Fallurc Manual Automatic
Critical Mode /s Alternatives Alternatives
Fire Miea Deqree ~ Available =~ Available  Separation
Ch-4 Remote Yes Yes N.A.F.
Contol /2
C5-1 Primary Yes Yes N.A.F.
Control /2
(v-13 Control Yes No N.A.F.
Power /3
RUTES:

Separate Supply and
Exhaust Fans

kecommended
_Position

Primary control main-
tained

Aux. shutdown panel

Manually open aystem
dampers

'The redundant and diverse methods and automatic and manual alternatives for a safe

shutdown may be jeopardized due to a fire in the listed flre area.

N.A.F. =

Not a tactor.
separation.

T o1t Y

See the text.

The results of the analysis are independent of the existing



EMERGENCY SWITCHGEAR AND BATTERY ROOM VENTILATION

FUNCTIONAL
FUNCTION: puxiliary Support Sys- DIVERSITY: Keduncant supply and
tem, Switchgear Room exhaust tans
Ventilation

KEY SYSTEM COMPONENTS: VS-F-16A VS-F-550 VS-D-55A
VS-F-=16B VS-D-16A VS-D-558
VS-F-55A VS-D-168

Failure Manual Automatic
Critical Mode / Alternatives Alternatives Recoamended
Fire Area' Degree Available = _Available  Separation _Position
C5-1 Primary Yes No N.A.F. Fanvally open system
Control /2 dampers

NOTES :

' The redundant and diverse methods and automatic and manual alternatives for a safe
shutdown may be jeopardized due to a tire in the listed fire arva. See the text

N.A.F. = Not a factor. The results of the analysis are independent of the existing
separation

Tof 1



HEATIN , VENTILATI N« / T CONDITIONING

FUNCT IONAI
Auxiliary Support Sys DIVERSITY: Individual Room Isola

Control Roow and tion, Alternate Control
Instrument Room Ventilation Flow

tewm,

flation Path

FUOA D-80-1A
Faop D-§0- 18
Al A S-D-40~ N
AC-1B D-40~-1D

Manual Automat
Alternatives Alternat iy 3 Ke commended
Avallable Avallably eparation position

wapOonen t NO NO 20 Adeguate firxe det e
tion/suppression
existing

Kemot ¢ > g Yer . ™ Primary control main
ontrol /2 tained

'timarv C ' . . Add fire dete«
ontrol s2 tion/suppression

emot e T A.T. Remote control main
Mt tained

The redundant and diverse methods a nd automatic and manual alternatives for a
yafe shutdown may be jeopardized due to a fiye in the listed area. S5ee text.

Not a fae . he results of the analysis are Independent of the existing

eparati




RESIDUAL HEAT REMOVAL SYSTEM ANALYSIS

The RHR safe shutdown function is to remove both decay heat and

sensible neat in order to achiave and
Flow from one of two pumps is required
two heat exchangers is required. The
accomplish the safety function are:
suction valves from the reactor coolant
valves to tne reactor coolant system,
system can be brougnht to and maintained

maintain cold shutdown.
and a flow path to one of
active devices used ¢to

the RHR pumps, both the
system, and the return
Since the reactor coolant
in &n equilibrium state,

i.e., 0not shutdown, loss of tnis system az a1 result of fire can
be tolerated until,repairs and/or manual operator actions are
taken prior to the continuation of the cooldown process.



RESIDUAL HEAT FEMOVAL SYSTEM

Maintain hot shutdown

until FHR is functional

FUNCTIOMAL
FUNCTION: Henove decay heat from DIVERSITY:
hot to cold shutdown
KLY SYSTEM COMPONENTS : RH-P~ A FCV-RN-605%
RH-P- 1B MOV -RH-T700
MOV-FH-T701
MOV-RU-T20A
MOV-RII-T7208
MOV-RH-783
Failure Manual Autoratic
Critical Mode/ Alternatives Alternatives
Flre Area' Degree Available kvailable  Separation
CHR-4 Remote Yes Yes N.A.F.
Control/2
Ccs5-1% Primary Yes Yes N.A.F.
Control/2
RC-Y Component L] No <20°*
Loss/ 1
NUTES :

Recomvended
Position

Manual control from
switchgear room

Use auxiliary shut-
down panel

Add detection £ sup-
pression system

The redundant and diveise methods and automatic and manual alternatives for a sate

shutdown may be jeopardized due to a fire in the listed fire arca.

N.A.F. = Not a factor.

ing separation.

1 of

See the text.,

The results of the analysis are independent of the exist-




RIVER WATER SYSTEM

The safe shutdown function of the river water system is to
provide cooling water to the diesel generator coolers, the
charging pump coolers, the component cooling water system (for
cold shutdown) and the control room HVAC system. The active
components used for this are the river water pumps, the auxiliary
river water pumps and discharge valve, and the diesel cenerator
cooler and component cooling water inlet valves. The cooling
functions can be accomplished with one of three river water pumps
or one of two auxiliary river water pumps and a flow path to the
heat exchangers *(cne of two pump discharge valves, ané one of
four diesel generator cooler inlets).

The fire hazards analysis demonstrates that the most severe
consequences of the fire could be a loss of one pf two system
‘control stations. The analysis indicates that “Joss of both of
the control stations is not possible.



FUNCTIONA
IVE) 17TY: Alternate 1ntaks

STITUCtTurs iYJI"'
maln intake structure
rultiple control

statilons ! pumps

WR P-9A ' ozal KW-102C2
WE-P- 9§ V-1 102R2 EW-102C10
MOV-KW- 10212 waZn KW-116A
MOV-kw- 1131 } { 113A \ W-1160
MOV -KW- 11 ) WV 113D

nual Automat i
rnatives Alternatives ke conumne nded
ilable Available« Separatior Alternative

Ye Yer «A. rimary Control Avail

shutdown panel

tiverse mnethods and ' manual alternatives for a
ardized due ) ¢ listed fire area. See

are independent o




SAFE SHUTDOWN INSTRUMENTATION

The Sife Shatdown Instrumentation monitors reactor coolant
pressure, pressurizes level and steam generator pressure and
steam generator level so that hot shutdown can be maintained andé
cooldown to the RHR mode can be achiewved.

There are three monitors for each function, each powered by a
redundant vital bus. Minimum instrumentation for safe shutdown
consists of one of three of each tyre of monitor.

The analysis dJemonstrates that the steam geaerator pressure
monitors and the pressurizer level and pressure monitors could be
lost as a result of a fire in fire area REC-1. The steam
generator pressure monitors are not needed for the hot shutdown
mode.



SAFE SHUTDOWN INSTEKUMENTATION

FUNCTIONAL
FUNCTION: Provide necessary infor DIVEESITY:
mation for safe shutdown
KEY SYSTEM COMPONENTS: LT-FW-478 LT-FR-G98 PT-3S-484 LT-RC-45Y
LY-FW-475 LT EW-495 PT-MS-485 LY-RC-460
LT-FW-876 LT-FW-8%96 PT-M5-486 LT-RC-461
LT-FW-088 PT-MS-814 FT M5-494 Pr-RC-455
LT-FH-485 PT-MS5-875 PT-MS5-895 PT-RC-858
LT-FW-486 PT-MS5-476 PT-ME5-496 PT-RC-457
Failure Manual Automat ic
Critical rode/ Alternratives Alternatives Kecone ended
Fire Area' Degree Avallable _Available  Separation Position
Clk-4 Loss of NO NO < 20¢ Existing detection and
Conponent /1 suppression adequate
-9 Loss of Yes No N.A.F. Use reactor coolant
Component /1 leop instrumentation
RC-) lLoss of No No < 20° Use reactor coolant
Component /1 loop instrumentation
Cr-1} loss of Yes No N.A.F. Use reactor coolant
Instrument loop instrumentation
Cable/2
Ccs5-1 Loss of Yes No N.A.F. Use reactor coolant
Instrument loop instrumentation
Cable/2
NOTES :

' The red ndant and diverse methods and automatic and wanual alternatives for a safe
shutdovm =ay be jeopardized due to a fire in the listed tire area. See the text.

N.A. F = Not a tactor.

sepairation.

The results of the analyses are independent ot the existing

1 of 1}



APPENDIX A, SPECIAL MODELING TECENIQUES

The analysis assumes that if a cable is associated with a safe
shutdown component and passes through or is located in a given
fire area the component is declared failed.

There are certain systems or components for which this mocdel is
too conservative. One such case exists for a component which can
be operated from either electrical bus. The high head sarety
izjections purp SI-P-1C, the component cooling water pump
CC-P-1C, and the river water pump RW-P-1C are all examples of
this type. Botf electrical sources or the pumrp motor and power
cables must be failed before the function is lost. This analysis
initially assumes that cable failures are correlated to component
failure by a logical OR function. In order to implement a
logical AND function, the swing bus component is assigned a
fiticious designation. When the pump is fed from the bus 1AE,
the letter A follows the designation for the pump. When it is
operated from the redundant bus 1DF the pump receives the letter
B. Examples are CC-P-3CA and CC-P-3CB. Both of these circuits
P-3CA and P-3CB must be declared fail for the actual pump P-3C to
be declared failed.

A similar case exists for the 120 v a-c vital bus. This bus can
be fed through an invertor from the d-c bus or from the 480 volt
MCC through a step-down transformer or through an additional
battery charger/inverter. All of these buses must fail for the
vital bus to fail. Vital buses 3, 31, and 32 must fail for vital
bus 3 to be declared failed.



BVPS 1

QUESTION A.2-2
Fire Induced Spurious Egquipment Operation

Identify any equipment required for safe shutdown (see item 2
above) that is subject to spurious operation as a result of a
fire. Particular attention is directed to valves and valve
position indicators. Discuss the effects on safe shutdown of
such spurious operaticn.

RESPONSE

The answer to this question is dependent on the analysis of the
problem defined in item 2 (i.e., valves and position operator
wiring within the influence of a single postulated fire).

The only river water valves which influence safe shutdown are
MOV-RW103A, RW103B, RW103C, and RW103D. Spurious opening of one
of these valves will divert river water from the safe shutdown
heat loads. This situation can be readily detected and
corrected. Flow 1Indicator FI-RW103 and the position indicating
lights are located in the control room. Flow to the
Recirculation Spray Heat Exchanger can be terminated by closing
MOV-103 or by closing at least one valve (inlet or outlet) in the
heat exchanger line.

Spurious operation (closure) of MOV-RH700 or MOV-RH701 will cause
loss of RHR. Position indicating 1lights are 1located in the
control room for all of the above valves. In all cases, the
valve may be manually repositioned by disengaging the motor drive
and operating the hand wheel.

Spurious operation of valves in other systems was implicitly included in the
fire hazards analysis since each valve that was essential to a safe shutdown
function and the related cables which could cause operation were included in
the area-by-area study. As explained in the system-by-system analysis, where
it was found that such cables to redundant functional components could be
affected by a single fire, appropriate consideration was given to automatic
and manual alternativee for valve operation, and to alternate methods of
performing safe shutdown functions.

QA.2-2-1



QUESTION A.2-3
Instrument and Station Air Svstem

Describe the function of the instrument and station air system in
achieving and maintaining both hot shutdown and cold shutdown
conditions . Identify any fire areas which contain components or
piping of the air system and air operated valves whose position
nast change for shutdown. Verify that the loss of the air system
will not prevent shutdown operations.

mi

The itmospheric lump valves located in PT-1 (valve house) are
modulated by the station air system during hot shut lowni. In the
event of instrument air and/or instrument air failure, valves
fail in the position required for hot shutdown. Although the
itmospheric iumg valves fail closed, they can be operated
manually. The same function is provided by the self-actuated
steam generator relief valves. Air-operated valves in the makeup
path of the CVCS fail to the open position. Air-operated valves

in  the letdown path fail to the closed position. However, these
i in the valve

! ’ . Since cold shutdown valve

operations are not immediately needed, a temporary or permanent

valves can be operated manually. They are locate
penetration area in PT-1 r in PA-1

loss of air supply will not prevent shutdown operations.




BVPS 1

QUESTION A.2-4

Safe Shutdown Systems - Valves

&. Provide a list of remotely-operated valves, with their fail positions, in safe
shutdown systems identified in item 2 above.

t. Describe the provision and accessibility to manually operate these valves, if
necessary, during the shutdown operations following fires which prevent remote
operation of the valves.

RESPONSE

A list of valves is provided in the fire hazards analysis. All moto-operated valves
fail "as is'", and are equipped with hand operators for manual operation. Air-operated
valves fail either open or closed, and can be manually operated. As stated in the
response to Question A.2-3, all air-operated valves fail open in the CVCS makeup paths,
and fail closed in the CVCS letdown paths. These letdown valves can be manually
operated. Air-operated valves used for containment isolation fail closed on loss of
air. Each valve has position indicators at its control stations. Accessibility of
components has been discussed in the Fire Protectior Review. In addition the capability
of automatic and manual operation has been discussed in a system-by-system basis in the
fire hazards analysis.

%. 2’“"1
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MESTION A,.f-1

"ailure 2nalysis

The BVPS re-ponse addresses only examples civen in staff position
.8 and does not provide an analysis of the depth and scope
requested bv the position, Provide a failure analysis which
verifies that a single failure does not impair the primarv and
backup fire suppression capabilities, The analysis should
include consideration of failures in the suppression system, the
fire detection svstem, or the power sources for such systems,

PESPONSE

Attached Table 2,4«1 identifies the probable failures in the fire
suppression and detection systems., The primarv or secondary fire
suppression system is operable with a sinale failure. The
sprinkler, deluge, and CC2 systems are backed up by the hand hose
stations that are supplied by motor=- and diesel-=driven water
sumps. The fire detection system is supplied by two independent
nower supplies, The failure of the 1line voltace reculator
feeding the fire detection panels will hamper their ability to
determine the exact location of the fire, However, their alarm
function is supplied by both normal and emergency lighting
panels, and a general fire alarm will sound throuchout the
station,

dA.n-’-1
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TABLE A.4-1

FIRE DETECTION AND SUPPRESSION FAILURE ANALYSIS

Component Failure
FIRE DETECTION SYSTEM

Fire detection
device

" Loss of normal ac
power

Loss of voltage
regulator

SPRINKLERS-DELUGE

Fusible link
(wet pipe system)

Solenoid valve

125 V dc

CO, SYSTEM

Master solenoid
valve

Area solenoid
valve

Effect on System

None

None

Loss of alarm in the
control room

Water sprayed onto
egquipment

Failure to auto-
matically supply
water

Failure of deluge
valve to open

Failure to auto-
matically supply
CO,

Failure to auto-

matically supply
Co,

1 of 2

Compensating
Features

More than one
detector is
located in each
safety-related
fire area

Auto transfer
switch to emer-
gency power

Alarm sounded
via water flow
alarm check valve

Valve position,
indication manual
override, hand
hose & alarm in
control room

Trouble alarm
annunciator in
control room,
manual override,
and hand hose

Manual override,
and hand hose

Manual override,
and hand hose



Component Failure

FP-C-2
Refrigeration
compressor

PUMPING EQUIPMENT

FP-P~-1
Motor driven
fire pump

FP-P-2
Engine-driven
fire pump

FP-P-3
Pressure maintenance
pump

FP-C-1
Air compressor

PS-FP-101A
Autostart pres-
sure switch

PS-FP-1018
Autostart pres-
sure switch

Normal ac or dc
power

BVPE 1

TABLE A.4-1 (Cont)

Effect on System

Failure to maintain
system pressure with-
in limits

Loss of one pump

Loss of one pump

Loss of system pres-
sure causing fire
pumps to start and
restore pressure

Loss of system pres-
sure causing fire
pumps to start and
restore pressure

Motor-driven pump
will not start auto-
matically

Engine-driven pump
will not starc auto-
matically

Loss of one pump
(motor-driven)

2 of 2

Compensating
Peatures

Alarm high or
low pressure

System operable
by diesel engine-
driven fire pump

System operable
by electric
motor-driven

fire pump

Pressure decreases
until fire pump
starts to restore
pressure

Pressure decreases
until fire pump
starts to e«restore
pressure

Engine-driven
pump automatical-
ly starts, may be
manually started
from the control
room

Motor-driven
pump automati-
cally starts

Diesel pump
available



BVPS Unit 1

QUESTION A.5-1

Effects of Extinguishing Agents
Provide the results of an analysis which shows that rupture
or inadvertent operation of 8 fire fighting system will not

subsequently cause damage or failure of safety-related equip-
ment required for safe shutdown.

RESPONSE

The inIQrmation requested has been provided in the Fire
Protection Program Review, page 4, Position A.5.

QA. 5’1-1
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BVPS Unit 1

QUESTION A.5-3
Fire Suppression Systems

Provide an analysis which shows that the fire suppression system

meets the guidelines contained in AFCSB Branch Technical Position
3-10

RESPONSE

Tne information requested has been provided in the Fire Protection
Program Review, page 4, Position A.5.

QA.5-3-1
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QUESTION B.3-1

Fire Brigade Egquipment

Describe the equipment provided for the fire brigade. Describe means that
will be used to either override door locking mechanisms or breach a barrier

to provide fire brigade access and versonnel egress in the event of a locking
mechanism failure. Describe the training and tools provided for this purpose.

RESPONSE
The equipment provided the firc bripade consists of the following:

- Strategically located portable fire extinguishers throughout
the plant

- Fire hose and cart house hose stations

- Portable liphting equipment

- Forcible entry tools (axes and nry bars)
- First aid equipment
- Spare auto sprinkler heads

- Personnel protective ecuipment (hard hats, rubber boots, fire
suits and gloves)

- Respiratory protection eaquipment

- Transportation facilities onsite
In the event of a locking mechanism failure, manual key overrides are installed
on the doors. The keys are stored on a key ring in the control room, easily

accessibl to the fire brigade, and are taken along on each emergency by the
Emergency Squad.

QB.3-1-1



BUVPS

OVESTION B.3-2

Shared Emeregency Equipment

List the emergency equipment that
the fire brigade and the security

’_)
RESPONSE

Presently, no emergency ecuipment
the fire bripade and the security

Unit 1

is shared or pronosed to be used bv both
team.

7

is shared, or proposed to be shared, bv
teanm.

0B ,3-2-1



BVPS Unit 1

OUESTION B.4-1

Supplemental Fire Department

Describe the procedures and reaquired authorization for entry, ~ommand and
supervision of offsite fire department.

RESPONSE

In the event that offsite fire fighting assistance is necessarv, procedures
are outlined in the Station's Operating Manual. The procedures are described
below:

a. The Emergency Sauad shall execute fire fighting procedures as
directed by the Squad Chief until such time as the fire is
extinpuished or outside assistance is obtained.

b. Upon notification of a call for outside fire assistance, the
main gate is notified bv a Shift Supervisor that a
fire truck(s) is coming onsite and is authorized for entry.
The guard is informed of the location »f the fire in order to
control access (providing TLD badges), and to escort the
truck te the scene of the fire.

(] The Station Emergency Saquad is primarily responsible for
fire fighting and the Emerpency Squad Chief shall direct
and coordinate all fire fighting activities of the Squad
and any outside assistance groups.



BVPS Unit 1

QUESTION 3,5-1

Fire Bripade Organizational Chart

Provide an organizational chart of the fire brigade .of each shift
which shows the brigade size, compositinn and chain of command
and which designates the normal duty position of the brigade
leader; i.e., operator, electrician, maintenance man, ete.

RESPONSE

The following is extracted from Chapter 56 Section 4y
Procedure I and lists the Emergency Squad Organization (J/ire
Brigade Organizational Chart).

Emerpency Souad Organization

The function of the Emergency Squad is to execute the necessary
action during an emergency, Members of the squad are assigned as
follows:

1. Squad Jhief - Shift Supervisor or in his absence, the
Station Operating Foreman,

a. Coordinate the execution of emergency procedures for
personnel injury and fire and ensure that the squad has
the proper equipment,

b. Safeguard the squad and all statien personnel,

C. Augment the squad with any available personnel if the
fire or first aid needs are such that *he basic squad
cannot adequately control the incident.

2. Squad Captain - Plant Operator,
a., Direct the operation of the squad,

b, Clear all energized equipment which may endanger safe
execution of the plan.

¢. Assure availability of necessary emergency equipment.

3. Additional Squad Members, a minimum of three of the following:
Nuclear Operator, Start-up Operator, Shift Chemist, Radiation
Control Technician,

Carry out the orders of the squad captain in extinguish-
ing the fire or caring for the injured,

QEO 5“1‘1



BVPS Unit 1

QUESTION B.5=-2

Fire Brigade Phyzical Examination

Confirm that all fire members are provided with a periodic
physical examination to screen out personnel with heart or
respiratory disorders, or provide justification for any
cxceptions.

RESPONSE

Periodic physical examinations and reviews are conducted by
the DLC Medical Department which meets Regulatory Guide 8.15,

QB. 5=2=1



BVPS Unit 1

QUESTION B, 5-3

Fire Protection Orgenization

Identify the coniractor or onsite management position responsible
for implementing the personnel indoctrination program discrssed
in subsection 1,0d(5) of Attachment No., 1 to Nuclear Plant Fire
Protection Functional Responsibilities, Administrative Controls
and Quality Assurance,

RESPONSE
The onsite management position responsible for implementing the
personnel indoctrination program is the Station Superintendent,

via the approved and presently implemented Station Indoctrinaticn
Training Program,

B, 5=3-1



BVES Unit 1

QUESTION B,5=4

Control of Ignition Sources

Confirm your commitment that your procedure for the control of
ignition sources complies with Section 2.0 of Attactuent No. &
to Nuclear Plant Fire Protection Functiomal Responsibilities,
Administrative Controls and Quality Assurance.

RESPONSE

Station approved procedures are established to cover the
Tequirements for control of welding, cutiing, grinding, and
open flame work. The program does not utilize a specific
pernit for the work.

QB' H' {



BVPS Unit 1

OUESTION B,5-5

Fire ?ig&zing Procedures

Confirm your commitment that your fire fighting procedures comply
with subsections 1d and 1g of Attachment No, 5 to Nuclear Plant
Fire Protection Functional Responsibilities, Administrative
Controls and Quality Assurance.

RESPONSE

An in-depth analysis and review is presently being conducted and
procedures are being developed to establish strategies for specific
safety-related, potentially hazar“ius areas.

Present fire fighting r.ocedures are in compliance with section lg

of Attachment No. 5 on coordination of fire fighting activities with
offsite fire departments in the event they are needed.

QB.S‘S-I



BVPS Unit 1

Question C-1: Quality Assurance (C)
Confirm that the QA program is under the manage control
of the QA organization.

Confirm your commitment that the stations QA program
under 10 CFR Part 50, Appendix will be implemented to
comply with the requirements of Appendix A to BIP 9.5-1
or Regu‘atcr» Guide 1.120.

The Beaver Valley Power Station Unit No. 1 Fire Protection
Quality Assurance Program is presently under development.
This program will incorporate requirements 1.0 to 10.0

in Attachment No. 6 of your February 3, 1978 letter which
provided the guidelines for Nuclear Plant Fire Protection
Functional Responsibilities, Administrative Controls, and
Quality Assurance.

This program will be managed by the Station Senior Engineer

responsible for Fire Pro ek:ion, Emergency Preparedness
Planning, and Industrial Safety. When necessary, he will
be assisted by the Power Stations Department Safety Engineer
who is an active member of the Soci ety of Fire Protection
Engineers.

Confirm that an in-house audit plan will be implemented which
does not rely in total ou inspections and audits by insurance
underwriters.

An in-house audit plan presently exists that does not rely in
total on inspections and audits by insurance underwriters.

The annual audit of the Fire Protection Program required by
BVFiS Unit 1 - Technical Specification 6.5. .8 i will be
performed under the sponsorship of the Off-Site Review
Committee utilizing DLC personnel or Qualified consultants

In addition, the DLC = QA Department will perform an annual
audit of the Fire Protection Program.




BVPS Unit 1

QUESTION D.l=-1

Fire Barrier

Identify the fire barriers, enclosing separate fire areas, that
do not have a minimum fire rating of three hours. For those
barriers, describe the fire rating of the associated doors,
ventilation dampers and seals for cable, pipe and ventilation
duct penetrations.

RESPONSE

Three-hour-rated fire barriers are provided between fire areas
as described in the Fire Protection Program Review, pages 23~-
24, except as noted in Section F of the report and as summarized
below:

Fire

Fire Barrier Rating
Control room doors to computer room <3 hr
Cable spreading room floor slab >1 1/2 hr
Cable spreading room door to SE stairwell 11/2 hr
Computer room 8 in concrete block wall <3 hr
Normal switchgear area doors (to be replaced) <3 hr
Radwaste building ventilation duct penetrations 11/2 hr
Radwaste building interior doors to stair towers 11/2 br

(one perimeter door to be replaced)
Charging pump cubicle exhaust damper

(to be replaced) 11/2 hr

Except where the above barrier components are to be replaced, the
barriers are considered adequate as they are more than that required
by the fire loading analysis. Also see Question D.l-4,

QD.1=-1-1



QUESTION D.1~2

Steel Structures

Describe the type of fire protection, if any, applied to steel
structures. Evaluate the possibility of fire damage to protect-
ed and unprotected steel structures and the effect of such dam-
age on the safe plant shutdown capability,.

RESPONSE

In general, structural steel is not fireproofed (protected) unless
it is part of a fire barrier or part of a designated fire area.
This is described in detail in report BVPS-], Fire Protection
Program Review APCSB9.5-1 Appendix A, which contains detailed

fire hazard analysis and a description of barriers surrounding

the fire areas (Ref, Dl1.d, page 18).

The ceilings of areas ES-1, ES-2, MG-1, CR-2, CR-3, and CR-U do
have exposed structural steel supporting the floor of the cable
mezzanine. This has not been committed to be fireproofed (prot-
ected) because of the results of the fire hazards analysis
identified above.



BVPS Unit 1

QUESTION D.l-}
Drains

1.

N
-

3.

Provide the results of an analysis which shows that drains
have sufficient capacity, and/or equipment pedestals have
sufficient height to prevent standing water from sprinklers
and fire hoses from damaging safety-related equipment or
supporting systems necessary for safe shutdown of the plant,
As an alternate, show that the standing water does not damage
such equipment.

Identify the areas containing safe shutdown equipment that
are not provided with floor drains., Describe the drainage
path for those areas without drains,

Identify the areas conteiuing combustible liquids that are
not provided with floor drains, Describe the drainage path
and provisions for containing or diverting the combustible
liquid in those areas without drains, In those areas with
drains, state the capacity and location of the drain reser-
voirs and describe the provisions to prevent the spread of
flammable liquid fires via the drain system to areas which
may jeopardize safety-related equipment.

RESPONSE

The information requested has been provided in the Fire Protection
Program Review, pages 21-23, Position D,1l.

QD. 1-3.1



BVPS 1

QUESTION D.1-4

Pipe and Ventilation Duct Penetrations

Provide the results of an analysis which shows that the fire
barrier penetration seals for pipe penetrations and ventilation
ducts are adequate to prevent the spread of smoke and fire
through the barrier considering the combustible loading and pos-
sible air pressure differential.

RESPONSE

The adequacy of fire barriers and pipe and ventilation duct
penetrations has been previously evaluated. See the Fire
Protection Program Review, pages 23 through 25, Position D.1.

Attached 1is a copy of fire test reports on testing done by the
Portland Cement Association, as well as NELPIA's letter of
generic approval for use of cellular concrete in penetration
seals as performed at Beaver Valley-1.

In addition, a copy of BVTM-160, Leak Testing of Typical

Penetration Flood Seals, is attached. See also the previous
response to Questions PF-3 and D.3-2.

QD.1=-4~1



Nvucrxan Erxxror Prorzrry Ivevrarnce A ssoctaTion

85 Woodiand Street

January 16, 1974

Mr. W. A. Lotz, P, E.
Dabron Corporatiom

Room 107 - 1300 Wirt Road
Houston, Texas 77055

Dear Mr. Lotz:
CABLE PENETRATIONS - FIRE STOPS
Foamed-in place cellular concrete (portland cement and aggregates)
for fire stops for cable pans and conduit for pass-through fire walls
and floors has NEPIA's generic approval. Specific drawings and speci~
fications should be submitted for review.

A copy of this letter should accompany any submittal to eur
Pield Offices.

Sincerely,

JIC/av

Hartford, Conn. 08102
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FIRE TESTS OF 3x3-FT. SPECIMENS
MADL WITH STANDARD HIGH-DENSITY
* CELLULAR CONCRETE-PHASE 1

~

'BY:  Melvin S. Abrams

' DATE: January 1976

A Reseax.h Report
for
Darbron Corporation
Box 32
Orchard Park, New York 14127

Submitted by
PORTLAND CEMENT ASSOCIATION
RESEARCH AND DEVELOPMENT
CONSTRUCTION TECHNOLOGY LABORATORIES
0ld Orchard Road
Skokie, Illinois 60076
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FIRC TLSTS OF 3x3-FT. SPCCIMENS
MADE WITI STANDARD LIGH=DLENSITY
CLLLULAR CONCRETE=-PIASE I

. by

-
Melvin S. Abrams

SYNOPSIS

s »
_ . Fire tests were conducted on 3x2-ft. specimens
. 3=, 5=, and 7-in. thick to determine heat transmission
characteristics of standard high-density cellular concrete.
After force-drying in a kiln heoated to between 170 and 180°F,
. specimens were tested in 2, horizontal position with the central
© 7 .133x33-in. of the bottom surface exposed to fir>. No load was
applied. Temperatures within the concrete and of the unexposed
" surface (side away from the fire) were monitored. . The fire
... endurance periods in all tests were determined by an averacge
temperature rise of 250°F on the unexposed surface.
S Fire endurance periods, corrected for moisture were:
1 hr. 48 min for 3-in.; 4 hr. 41 mir. for 5-in., and 7 hr. 42

..~ +'min. for 7-in. thick slabs.

. ';; DESCRIPIICN OF SPECIMEN

Tests were conducted on 3-, 5-, and 7-in. thick

{3x3 ft. slab specimens. The;e were fabricated at the sponsor's
facility in Rainier, Oregon, on September 24, 1975. Mr.

Charles Schmidt of the Portland Cement Associaticn was present
‘-and assisted in the fabrication of the specimens. )

Wood forms, butt-welded chromel-alumel thermoéouples,

and humicdity wells were provided by the Pcrtland Cement Associ-

© ation. Forms were assembled at the job site. The butt-welded

*Manager, Fire Research Section, Engineering Development
Department, Portland Cement Association, Skokie, Illinocis

f



r———T—”*‘r—T_—_____——__—__—___—___————————_———_—*“_________—_—__—_———__—__——_—___1

i thermoccuples for measuring temperatures at various elevations
in the concrete were positioned in the foi..s as éescribed
in PCA Research Bulletin 223‘1)'. Thermocouple locations
in each speciﬁen are given in Table 1. A Monfore-type
humidicly ;ell(Z) was located in each slab so that the
‘ moisture condition of the concrete could be determined at
mid-depth.
Informatioa\on ErOportions of the concrete mix was

furnished by the sponsor. Trcse data are given in Table 2.

All components of the concrete were supplied on site by the

Sponscr. During casting of the specimens, 6-in. diameter
by 12-in. high cylirders were made for strength determinations;
. Three cylinders each were made for Specimens 1 and 2. Twe

€ylinders were made for Specimen 4.

Forms were stripped from the specimens after one .

day. . The concrete was moist-cured under damp burlap for 7

{ 'days. Slab specimens angd cylinders were then protected with
‘foamed plastic material and carefully crated for shipment. hod
On October 4, 1975, they were shipped to the Portland Cement '
Association. One cylinder each frpm Specimens 1 and 2 was
supplied by the sponscr to Pittsburgh Testing Leboratory in
Portland Oregon. These were used for an B-day mozstcured com=-

- f'pressxve strength determination.

METHOD Cr TEST

S Specimens and cylinders were reccived at the P |

Fire Research Laboratory on October 16, 1975. after uricrating

'Superscr;pt numbers in parentheses designate referencas eon Page 7

-2-
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three tests frcm the Standard ASTM 2119(4) time~tomperature
" curvc are shown in rig. 5

ANALYSIS OF RESULTS

« A summary of test data is given in Table 3.

Fire endurance periods were based on a 250°F rise
6: the average temperature oé the unexposed surface. Re-
sults were adjusted So include the effects of elevated tem-
‘perature forced drying oﬁ the moisture condition of the con-
crete. The corrections were made in accordance with the
procedures described in ASTM Designation E119, Appendix AS-
Method of Correcting Iire Endurance of Concrete Slabs Deter-
mined by Uncxposgd Temperature Rise for Non-Standard Moisture

(4). The précedure describes a method for adjusting

. Content
the fire éndurance of concrete slabs obtained when the moisture
condition within the slab at time of test is different than
that corresponding to a condition of 75% relative humidity

at 73°F. It also takes into account drying conditions other
than at tempéiatures of 70 to 80°F and 30 to 40% relative
humidity. The procedure is based on work described in several

publications(l's's).

Adjusted fire endurances were: 1 hr. 48 min. for
the 3-in. slab, 4 hr. 41 min. for the 5S-in_ slab, and 7 hr.
- 42 min. for the 7-in. slab. Figures 6 and 7 show the average
unexposed surface temperatur?s obtained dﬁ}ing the tests.
. The slab thickness-fire endurance relationship for

the standard high-density cellular concrete tested is shown

-~
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in Fig. 8. Also shown is the rclationship for a normal

, weight siliceous aggregate concrete with about the same
density as the cellular concrete. For the same slab thick-
ness, the fire endurance of the cellular concrete was con-
siderably higher than that of .the siliceous aggregate con-
crete. The higher fire end&kﬁnce of tﬁe cellular concrete
is attributed to a Qigh volume of cement paste, a high air

‘content, and the small ;ize, approximately 1/8 in., of the

A'ilmenite aggregate.

Figure 9 shows the average temperature within the
cellular concrete at various distances from the heated
surface. Sirilar information is plotted for the normal
weight siliceous aggregate concrete. With the exception
‘of the temperatures at 1/4 in. and 1/2 in. from the heated
surface, the temperatures within the cellular concrete were
lowef than those of the normal weight siliceous aggregate
concrete.

Some small flexure cracks were observed on the
exposed and unexposed surfaces of the specimens during the

.tests. Shrinkage of‘the concrete during cooling caused more
extensive cracking of Specimen 4. The condition of the sur-
faces of Specimen 1 shortly after test and of Specimens 2

and 4 about 16 hours after test are shcwn in Figs. 10, 11

and 12. Cracks were darkened with a felt;tip per for the
photographs. ’ .

Furnace atmosphere, unexposed surface, and internal

concCrete temperatures are included in an Appendix to this report.

-5 - _ .
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SUMMARY
Three fire tests of standard high-density cellular

concrete.were carricd out. These tests were conducted to
determihe the heat transmission Characteristics of this

type of céncrete. Considerably higher fire endurance periods
were obtained for the cellular.concrete than for similar nor-
mal weight siliceous aggregate concrete specimens cf about

the same density. Geﬁbrarly, lower temperatures were obtained

within the cellular concrete than in the siliceous aggregate

concrete. Crack gatterns observed during the tests cof the

cellular concrete were similar to those of other concretes

' of the Same unit weight.

~ Lo SR P— — S 2y L




TABLE 3 = TEST DATA AND RESULTS

Specimen Thickness, in. 2.97
Date of Test ‘~10/27/7S

Relative Humidity at
Test, Percent N ' 40
N 3
Uncorrected T'ire Lndurance,
Hr:Min' 1:09

Corrected Tire Endurance,
Hr:Min' . 1:4¢

Duraticn of Test,
Hr:Min. 4:03

Compressive Strength at
Test, psi 4000

5.16
11/7/75

31

3:20

4:41

Lid

4:03

3640

7.16
11/5/75

70

7:42

6:51

4350

of 250°F

'Based on rise of average unexposed surface temperature rise
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FIRC TLST OF A 3x3-FT. SPCCIMEN MADE WITH STANDARD
IOW-DENSITY CCLLULAR CONCPETE-PHASE 1V

by

Melvin S. Abrams*
SYNOPSTIS

A fire test was conducted on a 3x3-ft. specimen
3-1/2-in. thick to determine the heat transmission character=-
istics of standard lgw-density cellular concrete. After
conditioning in a room maintained at 70 to 80F, and 30 to 40%
relative humidity, the specimen was tested in a horizontal
position with the central 33x33 in. of the bottom surface
exposed to fire. No lcad was applied. Toemperatures within
the concrete and of the unexposcd surface (side away from
the fire) werc monitored. The fire endurance period in the
test was determined by an average temperaturc rise of 250F
on the unexposed surface.

The fire endurance period, corrected for moisture
was 4 hr. 48 min. for the 3-1/2-in. thick specimen.

DESCRIPTION OF SPLCIMEN

A test was conducted on a 3-1/i-in. thick 3x3-ft.
slab specimen fabricated at the sponsor's facility in Rainier,

Oregon, on September 24, 1975. Mr. Charles Schmidt, of the

" Portland Cement Association, was present and assisted in the

fabrication of the specimen.

wood forms, butt-weldcd chromel-alumcl thermocouples,
and humidity wells were provided by the Portland Cement Associa-
tion. The form was assembled at the job site. The butt-welde?
thermoccuples for measuring temperatures at various elevations

in the concrete were positioned in the forms as described in

*Manager, Fire Research Section, Portland Cement Association,
Research and Development, Construc*tion Technology Lnboratorxes.
Skokxe, Illinois.




at mid-depth of the concrete specimen was less than 80%.

When the specimen recached the proper moisture
condition, it was removed from the drying room. Prior to test,
the thi;kness'cf the specimen was determined using the eguipment
shown in fig. i. The method is.described in Ref. 3. The
specimen was then placed in a*figid restraining frame as shown
in Fig. 2 and groutec securely. Finally, the specimen Qas placed
on the furnace in a hBrizbntal position as shown in Fig. 3.

The specimen was tested without applied load. Test
procedurcs arc described in Ref. 1. Tomperatures within the

concrete were measured at the locations shown in Fig. 4 ané

'automatically recorded during the test. Unexpcsed surface

temperatures were measured using procedures described in ASTM

Designation: 3119(4). Measurements were obtained at the four

'points shown in Fig. 4. At the time of test, the compressive

strength of the ccm™manion cylinder was det:rmined.

Furna ‘e temperatures, as measured by two thermocouples

| located in the furnace 12 in. below the test slab, wore mcenitores

- throughout the test. The maximum variations for thes test from

the Standard ASTM Designation: 2119(4) time-temperature curve
are shown in Fig. 5.

ANALYSIS OF RESULTS

A summary of test data is given in Table 2.
The fire endurance period was based on a 25CF rise
of the average temperature of the unexposed surface. The fire

endurance was adjusted for the non-standard moisture content




TABLE .2 = TEST DATA AND RESULTS

Specimen S

Specimen ThicknesSs, in.
Date of Test, mo/day/yr

Relative Humidity at
Test, Percent

Uncorrected Fire Endurance,
Hr:Min'

Corrected Fire Endurance,
Hr:Min!

Duration of Test,
Hr:Min

Compressive Strength at
Test, psi

3.65
11/10/76

77

5:06

-

4:48

5:12

1120

!Based on rise of average unexposcd

surface temperature of 250F

- 10 -
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; of the spccimen at time of test. The correction was made in
accordance with the procedures described in ASTM Designation:
E119, Aﬁpendi§ A5-Method of Correcting Fire Endurance of
Concrete Slabs Determined by Unexposed Temperature Rise for

. Non-Standard Moisture cOntent({). The procedure describes a
method for adjusting the fité’éndurance'of concrete slabs ob-
tained when the moisEure condition within the slab at time of

>
" test is different than that corresponding to a condition of 75%

PO NUSZTF e ) NP F 1 Sl AR

relative humidity at Z3F. The procedure is based on work
{1,5,6)

A

.

H

described in several publications
The adjusted fire endurance period was 4 hr. 48 min.

for the 3-1/2-in. thick slab. Figure 6 shows the average un-

exposed surface temperatures obtained during the test.
The fire endurance for the 50 pcf (40 pcf oven dried
'standard low-density cellular concrete) is shown in Fig. 7.
Also shown is the slab thickness-fire endurance relationship
obtained from tests conducted previously by PCA. The PCA test
! data is interpolated from results given in Fig. 3 of Ref. 3.

f
" As shown in Fig. 7, the fire endurance of the 3-1/2-in.

£ 1y PR A 4 g g

(nominal) thick specimen falls right on the curve for a cellular
= concrete cf the same unit weight tested previously at the PLA
Laboratories. Therefore, it would be expected that the slab
thickness-fire endurance relationship for the standard low-

density cellular concrete would be the same as that shown in

Fig. 7.
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BVPS Unit 1

SUESTION D,1-5
Curbed Areas

Provide the results of an analysis that shows that curbed areas
surrounding combustible liquid tanks have sufficient cepacity to
contain the full contents of the tanks plus the quantity of water
required for extinguishment of a fire involving the combustible
liquid,

REZPONSE

The information requested has been provided in the Fire
Protection Program Review, pages 7576, Position F.9.

QD,1-5-1



BVPS Unit 1

QUESTION D.2~-1

Piping Containing Combustibles

Identify all piping containing flammable gas or combustible
liquid which is routed through areas containing safety-related
equipment, safety-related cables or through wh.<ch personnel
must pass to reach safety-related equipment for local operation.
Provide an analysis to show that a fire involving the liquid or
gas will not prevent safety shutdown or result in the loss of
function of a safety-related system.

RESPONSE

The only piping containing flammable liquids within safety=-
related areas is in the vicinity of the diesel generator fuel
oil day tanks and the fuel oil storage tank for the diesel-
driven fire pump. See also the response to Positions F.9 and
F.10 (Pire Protection Program Review, pages 75-76 and 110-113)
and PF-2,

QD.2~1-1



BVPS Unit 1

QUESTION D,2-2

Diesel Muel Transfer Shut-off

Describe the means provided to automatically and/or manually
stop the transfer of diesel oil from the bunker tanks to the
diesel generator day tanks in the event of a fire in the area
housing the day tank, or through which the fuel oil transfer
piping ies routed.

RESPONSE

Each transfer pump is stopped manually by means of local control
switch at each pump,



BVPS Unit 1

SQUESTION D.2-3
(ombustible Fluid Rese~ roirs and Storage

Provide a listing of all fixed tanks and pumps which contain
0il or other combustible fluid and indicate the location of
the container and quantity of combustible fluid contained.
Describe the ! ire protection provisions associated with each
such lecation,

RESPONSE

This information is provided in Table 1 of the Fire Protection
Progran Review (located afier page 150),

QDQ 2-3-1
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BVPS Unit

SUESTICN D, 3-2
Fire Stovs

Provide a detail:d description of fire breaks and fire stops.
Include sketches, identification of materials of construction,
and description of test results which demonstrate the effective-
ness of fire stops used on electrical cubicles and veriicel cable
trays; and for intersection between horizontal and vertical cable
runs, Provide the criteria that were used in the design of the
fire breaks and fire stops.

RESPONSE

See page 24 of the Fire Protection Program Review for a descrip-
tion of existing low-density cellular concrete used in electrical
cable penetration fire stops. New fire stops installed after mid-
1978 utilize silicon foam following an ANI-approved instzllation
procedure.,

QD, 3=-2-1



BVPS Unit 2

QUESTION D.3=-3
Ceble Insuletion Materials

Identify all types of cable used in all areas of the cable tray system. For
each type of cable, identify the materials used for insulation and jacketing.
State the combustion and toxic characteristics of each type of material.
Identify whether flame tests were performed on single and jacketed assemblies.
Provide the acceptance criteria and results of the flame tests. Identify the
flame temperature used, the exposed area, and the heat rate. Provide a com-
parison between these test procedures and the IEFE 383 flame test procedures.

RESPONSE ”

The following itemized list represents all the types of cable used in the
BVPS~1 cable tray systenm.

Cable Type Manufacturer Insulation Jacket
5,000 V Power Kerite Co. HT Kerite NS Neoprene
600 V Power Okonite Co. Thermoset Ethylene Thermoset Neoprene
Propylene Rubber Compound
1,000 V Control Okonite Co. Thermoset Ethylene Thermoset Neoprene
Propylene Rubber Compound
Instrument Continental F. R. Cross-Linked F.R. Chlorosulfonate
Wile Polyethylene Polyethylene
F.R. Cross-Linked Asbestos Braid
Folyethylene
Polyethylene Polyethylene
Type I ASTM-D-124L8 Type I ASTM-D-1248
Thermocouple Boston Insul. Thermoset Silicone Asbestos Braid
Wire Rubber
Glass Braid Sili- Asbestos Braid
cone, Varnish
Saturated
High Tempere- Cerro Wire & Methyl-Vinyl Sili- Asbestos Braid
ture Cable cone Rubber
Coaxial Rachem Extruded Alkane Extruded Cross-Linked

Imide Plus Cross-
Linked Polyolefin

Polyclefin

With the exception of the 5,000 V Power Cable manufactured by the Kerite Co.,
test data have been obtained for all cable. The cable has been flame tested

for individual conductors per ASTM-D2633 or 1PCEA 5-19-81 as required. Vertical
flame tests similar to 2.5.4.5 of IEEE-383 were performed on each cable type,
wvith the results that all pessed. Flame temperature, heat rates, and exposed
areas are not required per IEEE-383 and, therefore, in the majority of cases not
available. Test data are on file.

QD.3=3-1



Information on Kerite 5,000 V Fower Cable is attached. Reports
of Fire Tests Mos. 7% VG 25-P and 75 VG 32-P show that the single
and three conductor 5KV H.T. Kerite insulated and ETNS jacketed
single conductor and those triplexed with galvanized steel inter-
lock armor are non-propagating as tested using the gas burner
flame source as specified in IEEZE 383-1974%.
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RITE COMPANY

REPORT ON FLAME TEST CONDUCTED ON POWER CABLES
July 22, 1974

A. OBJECTIVE

The objective of this flame test is to demonstrate the ability of
a multiconductor HTK insulated and HTNS jacketed cable with an outer
galvanized steel interlocked armor not to propagate a fire under test
specifications in IEEE Std. 383-1974.

B. CABLE TESTED

- —
-

3/c No. 1/0 (str.) AWG, 5000 volt, 125 mil HTK (N-98)
insulation, 95 mil HTNS (HI-70) jacket; cabled with asbestos
laterals and an overall galvanized steel interlocked armor.

C. TEST FACILITY AND INSTRUMENTATION

—— v, ——

‘ The test was conducted on July 22, 1974, in the test facility at A
The Kerite Company, Seymour,.Connecticut. An American Gas ;
Furnace Company 10" ribbon burner was used to provide the flame

source. A Lewis Engineering Pyrometer was used in conjunction

with a calibrated thermocouple to monitor *he flame temperature

throughout the test. A laboratory timer was used in timing the test.

S — e —

D. TEST PROCEDURE

The test was conducted generally in accordance with IEEE Std.
383-1974, Section 2.0, Paragraph 2.%. The flame source used was
; gas with a mixture of compressed air. The pressures used during the
' test are as follows.

The gas pressure was -4.6 cm of water as measured on the gas
supply of the Venturi mixer.

The air pressure was +4.4 cm of water as measured at the air
inlet of the Venturi mixer.

Pressures were measured using water manometers under dynamic
conditions. '

The flame temperature was adjusted to approximately 1500°F and a
length of about 12", The flame was placed in proper contact with the
cable samples which had been installed in a 9" wide, 3" deep, and 8 f{t.
long galvanized steel tray. The three cable samples were 8 ft. long, and
installed in the tray with about one-half cable diameter between cables.

74 VG 25-P



The flame was left in contact with the cables for twenty minutes.
Appropriate test data was recorded.

| E. TEST DATA

1) Time for specimen to ignite. ? .

2) Time specimen continued to |
burn upon removal of flame. 52 sec. |

3) Maximum length of sample |
burned. Include char distance. 7 inches

4) Post test dissection. Upon removal of armor interlock
in area of hot test flame jacket on individual conductors
was charred for a maximum of 7" and consumed for
a maximum of 4",

I * Unable to determine at what time cable ignited because
i of armor interlock. However, five minutes into test
‘ flames were noted emitting from the laps in the armor.

Flame Flame
Minutes Temperature °F Minutes Temperature °F
0 1680 11 1720
1 1550 12 1740
2 1580 13 1730
3 1620 14 1750
4 1680 15 1820
5 1670 16 1770
6 1670 17 1750 .
7 1700 18 1850
8 1680 19 1700
9 1760 20 1770
10 1720
74 VG25-P




F. CONCLUSIONS AND RECOMMENDATIONS

This cable shows no evidence of propagating a fire. This type
of cable, thus, qualifies as a fire resistant cable in the context of the

test configuration.

G. ATTESTATION

The above test was personally witnessed by the undersigned
and the data presented above is accurate and complete to the best of

my knowledge and belief.

RJM/pp

Approved by é ré W—\

"R. B. Budrow
Mgr., Cable Applications

Subscribed and sworn to before me this 20 day of February, 1975.

Notary Pu'blic 7
My Commission Expires Mar. 31, 1976

74 VG25-P



THE | (ETITI COMPANY = Test Number 75 VG-32 - P
L. = Reference Number: 1G-7/18/75
! ~ 2G-7/28/75
3G-17/28/75

These | essures were measured for bolh air and fuel at the inlet of
the mixer.

The flame source was placed 3 inches away from the cables and allowed

to burn for 20 minutes. Al the end of 20 minutes, the flame source was

shut off and the cable was allowed to burn until it self-extinguished or was -
{otally consumed. All pertinent data was recorcded. The temperatures
indicated in the next section.were measured by a thermocouple located
2-7/8" from (he burner face. The test was performed three times for
reproducibilily.

E. TEST DATA Test No, 1 Test No. 2 Test No. 3

1) Time for specimen to ignite. 35 sec. 36 sec. 38 sec.

2) Time specimen continued to .
burn after removal of flame . 0 sec. 0 sec. 0 sec,
source. - '

3) Maximum length of sample

burned. 34" 42" 46"
4) Minutes Flame Impingement Temperature CF)
Start 1475 1500 1450
1 ' 1500 1550 1525
2 1610 1575 1525
3 1625 1600 1575
4 1625 1575 1575
5 1630 1600 1575
6 165C 1650 1575
- 7 . 1625 1625 1575
ER 8..... ' 1625 1675 1575
. 9 1625 1675 1550
10 1600 ) © 1625 1550



I, ‘(t: IITE COMDPANY
’

-3

Minutes

11
12
13
14
15
16
17

" 18
19
20

“Test Number:

75 VG-32-P

Reference Number: 1G-7/18/75

2G-17/28/15
3G-7/28/75

Flame Impinzement Temperature (°F)

1650
1600
1590
1575
1575
1550
1575
1550
1550
1560

1625
1625
1625
1600
1625
1675
1600
1625
1625
1600

F'. CONCLUSIONS AND RECOMMENDATIONS

This cable shows no evidence of propagating a fire.
thus, qualifies as a fire resisiant cable in the context of the test

coafiguration.

G. ATTESTATION

1540
1540
1525
1525
1525
1525
1525
1525
1500
1500

This type of cable

The above test was personally witnessed by the undersigned and the
data presented above is accurate and complete to the best of my knowledze

and belief.

Approved:  fA« ( L Frscen

QJ[L //7/:'4&__/

J. Osborn
Technician

Paul D, Basconi

Mechanical Enginecer

Subscribed and sworn to, before me, this 28 day of July, 1975.

O’Mz’ // i(

Nolary Public

P, Cor n-\\i":.' n

'PDB /JO /pp
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BV: Unit 1

QUESTION D,4=2

Prevention of Fire and Smote Spread

Describe the manner in which fire and smoke are prevented from
spreading from area to area via the normal and emergency venti-
lation systems in all parts of the plant areas. Describe the
location, actuation method and fire rating of dampers used for
fire and smoke control in both air supply and return air systems.
Describe the details of interlocks for ventilation system shut-
down or mode change that can be utilized for fire and smoke
control,

RESPONSE

The responses to Positions D.4.a (page 36) and D,3.i (pages 33-
34) describe the prevention of fire and smoke spreading.

QD.4=-2-1



BVPS 1

QUESTION D.4-3

Ventilation System Power and Control

Identify the areas where ventilation systems power supply or
controls are located within the area they serve. Provide the
basis for leaving ventilation systems power and control cables
within the area they serve.

RESPONSE

Thaa wventilation systems for the following safety-related areas
have Leen investigated in detail, and it has been determined that
the power supply or controls are located within the area they
serve:

CrR=-2 Control Room HVAC Room

CR-3 Communication and Relay Room
Ck-4 Process Instrument

DG-1 Diesel Generator Cubicle
DG~-2 Diesel Generator Cubicle

IS=1, -2, =3 Intake Structure

R-2, CR-3, and CR-4 are served by the same ventilation system
exhaust fans VS—-F-40A or B. Heat and smoke may be removed from
these areas by using:

| The normal ventilation equipment, if still cperational:

s The ventilation exhaust in adjacent area WS—-1 by opening
doors under strict administrative control of fire
brigade, and runninc FN-18 Jhich serves NS—1 under full
>xhaust with no recirculation. (A temporary connection
to the duct system is an alternate option); or

vostable fans with elerhant-trunk vent hoses installed
to §oom NS-1 to the stairway at 5C, through clean shop
atmosgfPine room where the roof fans will exhaust to the
T ere.
DG~1 or pG-2

the normsf ve:iz,:grved by separate ventilation exhaust fans. If
ventilated by ;ogion system 1s not available, each room may be
with the opposite d;?ble fan equipment set in the outside doorway
or open to provide a ventilation air supply.

I§-1, =2 -
VQntilatién :?gtem3ia'have individual inlet fans. If the normal
“inavailable, each room may be vented by



BVPS 1

portable fan equipment to the general area where the roof fans
exhaust to the atmosphere.

It was determined that the ventilation systems for the following
safety-related areas have power supply and controls outside their
respective fire area:

RC-1
CR-1

CS-1

ES-1. .'2

Reactor Containment - Purge System
Control Room

Cable Tray Mezzanine - See response to
Position F.3.b (page 69 of Program Review)

Emergency Switchgear Room - See response to
Position D.3.i (page 33 and 34 Program Review)

Portable equipment will be used for CV-1 and -2 cable vaults and
CV-3 cable tunnel on the basis outlined on page 34 of the Program

Review.

All other safety-related areas will use:

I Normal ventilation equipment if available;

24 Adjacent exhaust systems with or without portable
equipment ;

3. Portable ventilation fans with or without elephant
trunks; or

4. Natural chimney effect where applicable.

QD.4=-3-2
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Preventing Re« culation ¢ Ventilation

Describe the separation between the air intakes and exhaust
normal and emergency ventilation systems and th>» provisions
prevent smoke from being drawn back into the plant.

RESPONSE

As iiscussed in the ori 2 Protection Program Review
Response toO Position D.& € t on bd;P'H"L“Ldk“i areas whose
functions would be fectex smoke would be control
room areas CR-1 thru CR-4 persc 1 “amxtabzllty) and diesel
jenerator cubicles DG-1 & DG-. (uqu pment startup and run). The
rations of le air intakes and exhausts for these areas are

2d in F es 9.5-14 and 16, respectively.

ction and rfunt::d, within the ‘ ( areas are

iiscussed in the Posi n F.2 Response. In addi DT he control
room 1is provided wi bottled air emergency ¢ surization
system.
The remote location of the diesel generator cubicles
(Figure 9.5-2) minimizes the possibility of smoke from other fire
areas impacting diesel generator availability. he existing area
ionization detection system with control room and local alarm for
these cubicles, as discussed in Position F.2 Response, provides
ilcation of any smoke buildup in these areas from smoke
venting of anv other fire area. This remo*e smoke identification
capability provides control room input to decide i termination
of smoke venting from other fire areas is warranted. The
individual fixed-flooding CO, fire suppression system for each
cubicle with automatic shutd owﬂ of the associated exhaust fan and
closure of intake and exhaust dampe:i:, as discussed in
Position F.9 Response, minimizes the smoke generation from anv
postulated diesel generator cubicle fire, and limits the amouat

)f smoke that would be expelled to the atmosphere.

remote 1ng

.
-
.
A
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VPS Unit 1

QUESTICN D.5-1

Separation of Redundant Communication Systems

Describe the proximity of the cables for redundant communica-
tion systems to each other at the containment penetration,
Identify any parts of the plant to or from which communication
by both systems might be lost to a single fire and discuss how
the communication will be maintained during the fire emergency.

RESPONSE
Containment

Cables servicing the page-party, calibration jack, and PAX tele-

phone systems are routed in separate conduit systems, both within
the containment and throug'out the plant, However, these systems
are routed through a common penetration, No, 88, A fire in fire

area PT-1 or RC-l could cause a partial loss of these systems in

the containment,

The personnel hatch is serviced from the containment side for page-
party, private-line phone, and calibration jack systems. A fire

in PT-1 or RC~1 could cause a loss of these systems, In addition,
a PAX telephone is serviced from the plant side of the hatch. A
fire in area PA-l could cause a partial loss of this phone service,

Loss of Alternate Communications between Areas in the Plant

The PAX switchboard telephone system is located in the communications
equipment room, fire area CR-3, A fire in this area could cause
partial or total loss of all PAX telephone service in the plant,

Main PAX telephone boxes are located as follows:

Building Location Fire Area
Control 735' Control Rm CR=-1
Service 713' Proc Instr Rod Rm (N, Wall) CR-4
Service 735! Fire Passage (E, End) SB-3
Turbine 693' (S.E. Corner) TB=1
Reactor 735' (Column 10) RC-1
PA 722 (N.,W. Corner) PA-l

In addition to the above panels, telephone boxes are located in
remote areas such as Intake Structure, Alternate Intake,
Meteorological Shelter, Radio Building, Relay House,

A fire in the area of a telephone box may cause loss of PAX service
within that area,

QD. 5’1‘1



The page-party system is routed throughout the plant. A
fire in a particular area could cause total loss of

the plant system if a short circuit results. If the

cables fail open, then service would be segregated. Within
a short period of time, the affected area could be severed
and partial use of the page-party srstem restored.

A calibration jack system is routed throughout the plant.
It has a susceptibility to lose of service by fire similar
to that of the page-party.

Fortable VHF radics are also used and are not dependent on
the hard-wired systems; they are part of the EFPP.

QD. 5-1-2
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Proximity of Reg.lar and Emergency Lighting Wiring

Provide the results of an evaluation of the potential for a fire
in & safety-related area to cause damage to electrical wiring
which would result in the loss of both regular and emergency
lighting to areas providing access to the fire,

RESPONSE

The information requested has been provided in the Fire Protection
Program Review, pages 43-44, Position D,5.

Suitable sealed-beam battery-powered portable hand lights are

available to the fire trigade as a part of the normal emergency
equipment,

QD 5=2-1
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QUESTION E.1-1
Fire Detection Systen Design

Provide data for the numbers and locations of fire detectors in
each safety-related area and in other areas which could affect
safety-related areac as a result of postulated fires.

RESPONSE
Refer to Table 1 of the Fire Protection Program Review, located

after page 150. Fire detection equipment has been provided in
the following areas:

Ionization
Zone Description No. of Detectors
ES-1 Emergency SWGR Room A 5
Battery Am. 1 1
Battery Rm. 3 1
ES-2 Emergency SWGR Room B 5
Battery Rm. 2 1
Battery Rm. 4 1
MG-1 MG Fod Control Room A
CR-4 Process Inst & Rod Position 12
CR—Z Li)‘ Cond. qulipo ho 2
Pump Rm. 2
CR-3 Communication Equip. Rm. 2
NS-1 480 & 4160 SWGR Rm. 13
CR-1 Control Room 7
Office 1
Computer Room 2
DG~-1 Diesel Generator Rocm 3
DG=-2 Diesel Generator Room 3
CS~1 Cable Tray Mezzanine 31
Cv-1 Weat Cable Vault 3
West Cable Tunael 2
Cv-2 East Cable Veult 3
East Cable Tunnel 2
I1S-1* Pump Cubicle (Heat Detectors) 2
15-2% Pump Cubicle (Heat Detectors) 2
1S3 Pump Cubicle (Heat Detectors) 2
1S=4* Pump Cubicle (Heat Detectors) 2
*Proposed

QE. 1'1-1
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Area Code Plant Identification Type Alarm Power

AB-1 Auxiliary Boiler Rm Wet Pipe C.R./*Local 125 V=DC
Sprinkler

G=1 Turbine Generator Coz C.R./Local 125 V=DC

RS=1 Records Storage Rm Wet Pipe C.R./*Local 125 V-DC
Sprinkler

WH=1, 2 Warehouse Wet Pipe C.R./*Local 125 V=DC
Sprinkler

CE=1 Controlled Environ- Halon C.R./Local 125 V-DC

ment Storage Rm Total Flood

SB-1 PCA Shop Wet Pipe C.R./*Local 125 V=DC
Sprinkler

CL-1 Chemical Lab Wet Pipe C.R./*Local 125 V=DC
Sprinkler

SH-1 Clean Shop Wet Pipe C.R./*local 125 V=DC
Sprinkler

* = Local Alarm Exists at Sprinkler Header.

The design of the total flooding carbon dioxide fire protection
system conforms to the standards for carbon dioxide systems,

NFPA No, 12 - 1972,
area is 52 percent.

The design density for each CO7 protected
Two shot capability is provided.

The design of the sprinkler and water spray fire protection
systems conforms to the standards for sprinkler system,
WFPA Wo. 13 = 1972, and the standards for water supply
systems, NFPA No., 15 = 1969, and the requirements of the
luclear Energy Properties Insurance Association (NEPIA).

For the turbine floor, the sprinkler coverage (design densities)
is at a rate of not less than 0.30 gpm per sq ft with all
sprinklers within any 3,000 sq ft area operating, and not less
than 0.2 gpm per sq ft with all sprinklers within any 10,000 sq
ft area operating. Ordinary hazard areas have a design density
of not less than 0.25 gpm. Examination of the available fire
protection documents did not reveal any noncompliance with the
above NFPA standards.

QE.3=1-2
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QUESTION E.3~2

Requirements for Manual Hose Stations

Demonstrate that all points of safety-related areas and areas
with major fire hazard can be reached with the hose 1line stored
at the manual hose stations. Provide an analysis to support the
position that hose stations need not be located in such
safeguards areas as the pipe tunnel and cable vaults, diesel
generator cubicles, and containment.

RESPONSE

The coverage provided by manual hose stations was reviewed.
Enclosed Table E.3-2 1lists additions- and revisions to the
existing manual hose system which would provide coverage with a
maximum 100-foot hose line, conservatively assuming a 30-foot
reach for the hose stream. In the =nalysis, obstructions of
structures and equipment were considered.

QE.3-2-’
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MANUAL HOSE STATION FIRE PROTECTION REVIEW
BY FIRE AREA
RC-1

E1l_767%-10%

Add 100* hose rack at columns 4, 8, 1, & 4.
E1l 730°'-10%

Add 100* hose rack at columns 4 & 15:

One inside doorway to room located inside crane wall between
columns 1 & 3.

One outside crane wall near doorway by column 8.
El 718°*-6®
Add 100* hose rack at columns 4, 8, & 4.

El 692°-11*

Add 100* hose rack at columns 4, 8, & 14.
Total of 100°* hose racks = 14,

CR-2

Add 75* hose rack in stairs by G-11.

cs-1

Add 50* hose rack by stairs at G-11.

Add 50°* hose rack by stairs at D-5 (also for NS-1).

Add 50* hose rack by columns 7 & 9.

DG-1

Add 75* hose rack by door.

DG-2

Add 75* hose rack by door.

1 of 4
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TABLE E.3-2 (Cont)

I1S-1 to &

Existing hose rack is adequate.

PT-1

Add 50" hose rack in following locations:

Add

At door to PT-1 by personnel hatch E1 767%-10*.

At door in vent room beside main steam area E1 751%-0",
In stairwell by columns 10 1/4 E1 756°-0%™,

Just inside door to main stear area E1 756%-0%.

75* hose rack in following locations:

Just inside door fromr west cable vault with auxiliary feed
pump.

Just inside door, west of centerline of RC E1 747%-0".

(These with hose racks to be added to CV 1 & 2 take care of all

equi

pment requiring hose protection in PT-1. If all PT-1 needs

protection, add (3) 50°® hose racks to E1 722'-6"%).

Fp~1

Existing hose rack is adequate.

PA-1, la, b, 1c, 1é, e, 1£, 1g, th, ¥, 1§, 1k, 11, 1m, In, 1o,

1o,

1g, Ir

El 722*-6"

To keep hose rack at G7/8 - 11 1/2 from being cut off by fire
and to effectively fight fire in 1c, increase hose 1-13 from
50" to 75°.

El 735%-6"

Add 50' hose rack in room located in southwest corner of
auxiliary builaing. Put in northeast corner of room.

Increase hose 1-13 from 50°* to 75'. This is to keep hose
rack at G7/8 - 11 1/2 from being cut off.

20f 4
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TABLE E.3-2 (Cont)

To be on safe side for areas 1g & th, increase length of hose
at G7/8 - 8 7/8 from 50* to 75°.
Add 100* hose rack by coolant recovery tank BR-TK-UA.
El 752°%-6"
Change 50* hose rack at G7/8 - 8 7/8 to 75* to adequately
protect 1k and keep hose rack at L-9 3/8 from being cut off
by fire.

Change 50°* hose rack at L-9 3/8 to 75' to adequately protect
PA-1i.

Change 50* hose rack at G1/8-11 1/8 to 75* for PA-1le.

El 768°'~-7"

Hose rack at 11 1/2-G1/8; if VS-F-4A and or UB catch fire,
hose rack will be inaccessible. Move out to G7/86-10 7/8 or
G7/8-11 1/2.

Cv-1 6§ 2

Add 50*' hose rack in stairwell E1 735'-6® between east and
west cable vault. This also gives access to PT-1.

Totals
100* hose rack to be added = 15

75 hose rack to be added = §

50* hose rack to be added = 10 (+3 if needed, see note in
pT—‘) -

50* hose rack to be increased to 75" = 6

Hose rack to be relocated = 1

Reference Drawings

Fire
RC~-1

CR-2

Area Reference Drawing
11700-RM-1 Series

11700-RB~17

3 of 4



Ccs-1
DG-1
DG-2
IS-1 to 4
PT-1
FB-1

PA-1 & 1a to r

CV-1 6 2

BVPS 1

TAELE E.3-2 (Cont)

11700-RE-27C
11700-RE-34AC
11700-RB-27A
11700-RB-27A
11700-RB-26B
11700-RM~1 Series
11700-RB~-23
11700-RM~ 2 Series
11700-RB~ 6 Series
11700-kC-24 Series

11700-RM-1B

4 of &



BVFS Unit 1

QUESTION F.1-1
Fire Hazard at the Containment Cable Fernetration

Identify the consequences on safe shutdown of a fire at the
cable penetration area on either side of containment.

RES PONSE
A fire in a cable penetration area on either side of contain-
ment will not affect cebles in a redundant safety system

required for safe shuticia due to physicel separation and
concrete fire barriers.

QF.1-1-1
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QUESTION F.4-1

Fire Hs-ards Associated with the Plent Computer

Provide the results of an analysis which demonstrates that
a fire within the comp.‘er area will neither expose any
safety-related equipment nor affect the safe plant shutdowu.
Verify that the barrier around the area is compatible with
the combustible loading in the area.

RES PONSE

The computer room is not safety.related and is provided with

an 8-inch concrete bloek wall fire barrier separating this roca
from the control room. The fire loading for this area is

8,995 Btu/sq ft. (See Table 1 of the Fire Protection Program
Review, located after page 150.) The existing wall is more than
adequate, considering the fire loading.

u‘-‘-l-l
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~

QUESTION F,.6-1

Remote Shutdown Fanels

Identify the location of all remote shutdown panels and provide
the results of enalysis to demonstrate that no fire which could
impair the control from the control room could also prevent the
control f{rom these areas. Specifically, justify why an automatic
fire detection system is n.® needed in the intake structures areas
(IS 1, 2 & 3) where remote safety related panels are locsted.

RES PONSE

The shutdown panel (SDP) containes all of the necessary con-

trols for achieving hot shutdown and is located in Fire Area CR-4
which is located in the service building at elevation 713 ft-6 in.
This fire area is separated irom the control room by two fire
walls., Should the control room become inaccessible due to fire,
the reactor can be maintained at hot shutdown from the shutdown
panel. Faults which occur in the control room side of the control
¢ircuit may be isolated by use of the transfer switch which is
loceced on the shutdown panel (SDP).

An automatic fire detection system will be installed in the intake
structures IS-1, 2 and 3.

QFn 6.1-1
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BVPS Unit 1

PF-1

Fire Erigade T B-5)*
Fire Brigade training should include the following:

1. Regular planned meetings held every three months
which repeat the classroom instruction program
over a two year period,

2. Practice sessions at regular intervels but not
to exceed one year for each brigade member,

3. Drills performed at regular intervals but not
to exceed three monthe for each brigade. At
least one drill per year to be performed on a
"back shift" for each fire b~igade. A sufficient
number of these drills, not less than one for
each fire brigade per year, to be unannounced to
determine the fire readiness of the plant fire
brigade leader, fire protection systems, and

equipment,

RESPONSE

1. A schedule has been implemented to review the
classroom instructional program over a 2-year
periOdc

2. Practice sessions are held approximately each
year for each brigade member and, thus far, has
been successful, with no inability on the part
wf the brigade mewter to perform his duties.

3. Drills will be held approximately once per quarter
vhich includes personnel injury, fire drills, ete,
for each fire brigade. At least one drill is
conducted on a back shift,and there will also be
an unannounced drill,

QFF-1-1
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PF=2

Control of Combustibles (B-5)

All waste, debris, scrap, rags, oil spills, or other combustibles
resulting from the work activity should be removed in the area
following completion of the activity, or at the end of each work
shift (whichever is sooner).

RESPONSE

Maintenanre activities that are ongoing 24 hours a day will be kept
reasonably clear of highly combustible material,

For noncontinuous activities, highly combustible materials will be
cleaned up at the end of the shift or activity, whichever is sooner.

Low=hazard combustible materizls, such as scaffolding tamvers, will
be removed at the end of the activity,

FF=2-1
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(b) The temperature levels recorded for the unexnose
side are analvzed and demonstrate that the maxinum
temperature is sufficientlv bhelow the cable insula-
tion ignition temperature, and

(¢) The fire barrier remains intact and does not allow
projection of water beyvond the unexposed surface
during the hose stream test,

If previous test can be shown to meet the above position, the licensee
should provide the results of the tests to show that the ahove position
is met.

RESPONSE

Refer to response 1).3-2, Also, see attachments Chenmtrol Corn. Evaluation

report dated 'larch 22, 1978, and Chemtrol ‘faterial and Installation
Qualification sheets,

QPF=3-2
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I hamtr“o orporatcia
Area Code 713/447-6818

== 330 North Belt Eas! :
L—\ Houston, Texas 77050 U:TTER oF TW\!‘!S]‘”“AL TWX: 910 881 6222
: e . Cable: CHEMTROL

" Quality Assurance Department

Transmittal Husber: 100-26

T0: _PBeaver yalley Nuclear Power Sta.nmE August 18, 1978 i
" puquesne Light Co. s Certificate of Compliance for
Ehw?upw%%oet PA 15077 Silicone Dispensing Machine
| ATTH: Mr. 9. V. Vasse'no #CT106-215 '

GENTLEMENS  ceupinG YOU Xy ATIACKED () UIDER SEPARATE COVER
€ DRAIHGS O ot OF LETTER

( ) SPECIFICATIONS

( ) QUALITY ASSURANCE FANUAL ( ) QUALITY COR??OL PROCLDURLS
( ) QUALITY ASSURANCE MARUAL PCVISION € ) . QUALITY CCHTROL PROCCDURE.
REVISION .

() Certificate of Compliance for Sﬂiconé Dispensing Machine #C7106-215

FOPICS  DATE | SERIAL MO. ——"DESCRIPTION
1 7/3/78 CT106-215 | Certificate of Compliance

THCSE ARE TRANSMITTED =

( ) FOR APPROVAL ) as rcovesTeD ) FOR REVIEW AND COMMENT _
) (xb For Your st ( ) RETURNED FOR corrections () FOR BID DUE .
- ()
REMARKS:

CoPY T0: MGHEL‘%‘Q;« £. f/

/
Please return copy of this transmittal to Chemtrol Corporatwn, acknou]edgmg
receipt of the above listed documcnt(s)

TRANSMITTAL: . -
() coupLeTE () NOT.COMPLETE - ( ) DISCREPANCIES HOTED EELGH

Ret'd by Title Date
eT/oc-15 (A770) R .



L.J .-0 .
540 Henths Bl Fosd, Suites 1057112 Aica Code 713/447 G610
TWX: 910 CB1 G222

Cablec: CHEMINROL

)

» X --‘-'r . .
vel)
& ".‘
el Houtlon, Texas 77000

CerTiF1CATE OF COMPLIANCE

Re: CuemrroL CORPORATION Silicons Foam DISPENSING
Uit Mo, €7-106-215  DATE OF SERVICE _July 3, 1578

WE HEREBY CERTIFY THAT THIS EQUIPHENT, SERIAL NO. _CT-106-215
COMPLIES WITH OUR STANDARD HAHUFACTURING REQUIREMENTS AHD OUR
PUBLISHED LITERATURE, - '

v i 3 | " CHEMTROL CORPORATION

$ st /%//@7
¥ | : . CHARLES Spat

QUALITY ASSURLNCE TIANAGER

(cr/pt-l?)
0=-77




WATERIAL TEMPERATURE IRDICATOR
CALIBRATION CERTIFICATE

Unit No, __CT106-215 Type CT-18 Silicone Foam Dispensing

DATE July 3, 1978

The Material Temperature Inlicators as used on Chemtrol Silicone
Foam Dispensing Units is an adjustable pyrometer device.

This is a thermocouple measuring device and is calibrated upon
installation. When accurate thermocouple measurements are required,
i+ is common practice to reference both legs to copper lead wire at
the ice point so that copper leads may be connected to the emf
readout instrument. This procedure avoids the generation of thermal
emfs at the terminals of the rcadout instrument. Changes in reference
junction temperature influence the output signal and practical
instruments must be provided with a means to cancel this potential
source of error. This can be accomplished by placing the reference
junction in an ice water bath at a constant 0°C. (32°F.). 1In lieu
of an ice water bath, alternate methods as listed may be used:

Alternate 1: Electrical Bridge Method
Alternate 2: Thermoelectric Refrigeration Method
Alternate 3: Heated Oven References |

This instrument has been calibrated by one or,more of these methods
and is certified to be accurate * 2% (at 77°F. ambient temperature).

\

Tested by: Bruce Roberson/Lee Moritz

Sades July 3, 1978

Approved Dby:

e €T/QC-18
August, 1977



Arca Code 713/447-6818
TWX: 910 881 6223
Cable: CHEMTROL

/- %" 530 Nodn Belt East, Suilcs 108/112
a3 Houston, Texas 77060

.

Equipment Manufacture

Quality Assurance Checklist .

Unit No: CT106-215 Type:  CT-18 Silicone Foam Dispensing

Manufacturer: Chemtrol

Rod Warfield

Date:\__/%/zj 47_4-2

Date of ln;pection: July 1, 1978

Certified for Conformance by:

Dispensed Material Check

Date: me.3o 1978 Performed By: L. Charles Sprigg§

Density: 18.0 1b/ft> Cell Structure: Pass [X] Reject O

T . A, 68 vat'1. 72°  verified By:_ Bruce Roberson '

Lot No. _EV107157 Snap Time: 1 min. 15 seconds

General Comments 1
H €T/QC - 16.01
b 8/77
. . Rev. 2/78

- ——— . —



Quality Assurance Cheék]ist

Instrumentation

| Certification

Description Manufacturer Number
Liﬁe ressure-2" :

0-200 1bs. Wika 1562-33
Pump Pressure=2"  wik v

0-200 1bs. ika 1562-34
'A' Mat'l Pressure

0-2000 1bs. _ Wika 1562-35

B' Mat'l Pressure Wika 1562-36

0-2000 1bs.

Stroke Counter

Reset Hecon Corporation

Stroke Counter « ° .
Hecon Corporation

Remarks

Accumulative ‘
o R 5 ok Temperature Indicatdrs

Del iption Manufacturer

Mat'l Temp. Mastercraft Pyrometer ~7‘

Mastercraft Pyrometer

Ambient Tcm?.

3 Position Switch

Pumé

Description ~=°7 ~ “Manufacturer

208-341" LT

Pump Ro. _20¢ ey
Series Ko._105 _ Serial #A223 Graco

Air Motor No. 207-457

—

Series No. #K/P Graco
Mounting Tanco
Interior Hoses i
& Fittings Nylafiow
Recirculation

Valves Graco

Pressure Regulator Asco (0-125 PSI)
Low *~vel Warning Ranco
Inth... Nir Filter Master Pneumatic FD100-3

Pass/lold/Reject
B 0O 0
D00
K O
T-DD
000
00oo0-
Pass/Hold/Reject Remérk§
B 0O O
KO 0O
OO0
Pass/liold/Reject Remarks
K O O
K00
0O O
noo
X [
afslls
K0 O
XJO O CT/QC_- 16.02
Rev?/5;73



i

‘

escription

LTOCLT LAl

Manufacturer

Chemtrol

Pass/liold/Reject Remarks

liring lorness

4drcuis Breoker
poulr ull)

N4F - Potter Brumfield

B 00

ead (4')

W. K. Grainger

igtail

Jeseription
Heat%ng Element
Thermbstat Control
Control Switches

Indicater Lights

Hea%inq Element
Thefmostat Control
Control Switches

Indicator Lights

Description
Cabinet

Casters
Handles
Hoistiny Rings
Material Tanks

Appearance

Paint

Chemtro]
Tank Heat
Manufacturer
Thermon
Ranco

wt Potter Brumfield

MO 0O

B OO0
B OO

Pass/llold/NReject Remarks

D00
00
n 00
B0 0

Pass/Hold/Reject Remarks

~ Dialco
L
Hose Heat
Manufacturer
ChromoloX
Briskeat

AMF Potter Brumfield

AME Potter Brumfield

Cabinet

Manufacturer

Tanco

K. W. Grainger

Stanley

anoq City & Bolt

Tanco

Tanco

Tanco

X O 0
KO 0O
KO0
KO O

Pass/Hold/Reject Remarks

LS.

O

noo =
[:] [:] [:] Casket Styls
E D D 2 stzel
K] [0 [0 J7sealstainless
N O 0O Sex
[:] [:] [:j Good

CT/QC - 16.03

8/77
Rev. 2/78



Qescription

Mate “al Lines

Manufacturer

Pacs/llold/Rejcct

1/2' A.00' Nylaflow
Air . _e '
5/16"x100' Binks
Insulation-100" Armorflex
Connections &

Kinetics

Fittings

Hose Covering =

Competition Marine

Dispensing Vhips

Kinetics

FEE BE

Description
Dispensing Gun

Dispensing Gun

Manufacturer

Serial Number #417491 - .

Connections &
Fittings

Ter rature
Indicator

Binks & Shop

- -

_-Pocket .Thermometer assigned to QC Insp

Description

PR

Optional Cooling

Manufacturer

Cooling Unit

Ceoling Pump

1

VA

Hoses & Fittings

AT T

Water Reservoir

{1/ [ S

Mounting

/V/.

Circuit Breaker

/

}/,//

[ 45

Indicater Lights

Cooooo0

® 00O

000 00
000 00

Pass/liold/Reject

Remarks

- - —

- ——

Remarks

mOD0O

"m0 D

B00 ——

. — . EmmEr e w e

" pass/Hold/Reject ‘Remarks

O 0

00opooo
O0000ouoo

CT/QC - 16.04
8/77
Rev. 2/73



‘o 330 North Eelt A e TN D WP ¢ eape e e
'(.'::.) Houston, Texas 77060 TWX: 910 881 6222
{ » ' Cable: CHEMTROL

March 22, 1978

Beaver Valley Power Station
- Duquesne Light Company

P. 0. Box 4

Shippingport, PA 15077

ATTN: Mr. J. V. Vasselo

Dear Mr. Vasselo:
RE: Evaluation Report - Daily Record

Beaver Valley Nuclear Power Station Unit 1
Dugquesne Light Company

Chemtr.:1 Job No. 8010

Duquesne P. 0. #C005851 dated 2/16/78

Attached is a copy of the Evaluation Report of your Beaver Valley Nuclear Power
Station - Unit 1. This report includes a copy of the Daily Record for myself
and our Mr. R. Warfield as well as the Evaluation Findings.

If you have any questions regarding this evaluation, please contact me at your
convenience.

Per our discussion on March 17, 1978, I am also enclosing the latest printing of
our Design FC-225 Guide Specifications and the latest revision of our Quality
Assurance (For Information Only) for your reference.

Please feel free to contact me if you have any further questions.

Sincerely, 2 5

CHEMTROL CORPQRATION
453949” 46%4645377

L. Charles Spriggs
Quality Assurance Manager

LCS/me
Attachments

cc: Mr. A. J. Moritz
Mr. J. Young
Mr. H. Russell
Mr. R. Sanchez
Mr. F. Farese

——

— -




- A 330 Nerth Belt East, Suite 103 W
,A 5 TWX: 910 881 622<

Housion, Texas 77060

_( : Cable: CHEMTROL
; ;

T

d

"w BEAVER VALLEY - UNIT 1

] DUQUESNE LIGHT COMPANY

5 | |  EVALUATION REPORT

I CHEMTROL CORPORATION
- MarcH 22, 1978

e L. CHARLES SPRI1GGS
: Ass1STED BY Rop WaRF



L &4~ Q:lnl'r.n COMIANY ™ ;

‘ .

REPORT ON FLAME TEST CONDUCTED ON POWER CABLES'

- July 26, 1975 Test Number: 75 VG 32-P
Relerence Number: 1G-7/18/75

. 2G-7/28/15

3G-7/28/15

A. OBJECTIVE

HTNS jacketed, non-shielded power cable will not propagate a fire.

B. CABLE TESTED

. 1/c, #6 AWG (7) str., 5 KV, 125 mils HTK (N-98) insulation,
i 80 mils HTNS (HI-70) jacket.

C. TEST FACILITY

|
i
|
|
\
The objective of this flame test is to demonstrate that an HTK insulatec,
|
|
|
|

The tests were conducted July 17 and 28, 1975 at The Kerite Company
Fire Test Facility. An American Gas Furnace Company 10 inch wide
ribbon burner was used to provide the flame source. A direct readout
Omega pyrometer was used in conjunction with a thermecouple to
monitor flame temperature throughout the test. A laboratory timer
was used to measure the duration of the test. The test specimen was
" installed in a 12 inch wide, 3 inch deep, 11 foot high ladder type tray.

D. TEST PROCEDURE (IEEE 383-1974)

A single layer of seven 8 ft. lengths of test cable were mounted in the
center 6 inches of the tray, allowing a space of 1/2 cable diameter
between cables. '

The flame source was adjusted so that the temperam:.'e was approximately
1500°F and approximately 15 inches in length. Under dynamic conditions

the following .»=nometer readings were recorded for both air and fuel in
centimelers of water.

Air Fuel

' Test No. 1 4.4 2.5
' Test No. 2 4.4 2.4 .
Test No, 3 4.4 2.5



T0: Harry Russell

” FROM: L.

Charles Spriggs DATE: March 20, 1978

RE: Evaluation Report - Daily Record

Beaver valley Nuclear Power Station - Unit I
Duquesne Light Company

Shippingport, PA 15077 .

Chemtrol Proposal 177-150
Chemtrol Job No. 8910
Duquesne P. 0. #C005851 dated February 16, 1978

Verbal request from Mr. J. V. Vasselo, Training Supervisor at the above
mentioned plant to proceed with evaluation per [tem 3.0, Section 1 of

our Commercial Proposal and Item 1.1 of the coriespondence from Mr. Ralph J.
Block, Chemtrol Contract Administrator.

‘Listed below is a report of the daily activities performed to accomplish
this evaluation:

( 1.0

2.0

3.0

4.0

5.0

Monday, March 13, 1978

L. Charles Spriggs and R. Warfield departed Houston, Texas
at 3:35 p.m. on American Airlines #146 with arrival in
Pittsburgh at 6:58 p.m.

Tuesday, March 14, 1978

Arrived Beaver Valley Power Station - Unit 1 at 8:30 a.m.

to meet with Mr. Jim Vasselo. Were introduced to Mr. Vince

Lack of Duquesne Light Company who was assigned as our co-
ordinating engineer for the evaluation. We were given Health
Physicist Training and issued photo identification badges enabling
us access to the plant without unnecessary delays. The badges are
in effect until April 30, 1978. Have been informed training will
begin on May 8, 1978, therefore necessitating new badges prior to
training. Began the area, by area evaluation of fire-protected
and air protected areas. The results of this evaluation is attached.

Wednesdayv, March 15, 1978
Continued the area by area evaluation.

Thursday, March 16, 1978

Continued the area by area evaluation.

Friday, March 17, 1978

Finalize the evaluation and discussed pertinent details of the

evaluation and training with Mr. Vassello. Departed Pittsburg
on United No. 599 for Atlanta at 2:15 p.m. with final destination
in Houston at 7:50 p.m.
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6.0 Summary

Four calendar days, March 14, 15,

16 and 17 were utilized for

this evaluation, therefore billing should consist of eight (8)

man days.

haries Spriggy’

Qaality Assurance Manager

LCS/me

. = e ————

- - — —



" | TO: Harry Russell

FROM: L. Charles Spriggs DATE: March 21, 1978
TN Rt Beaver Valley Duquesne Evaluation-Findings

Je were furnished a 1ist of penetration discrepancies by Duquesne Light

- Company to check and confirm for sealing requirements, Instructions were
alsc 7 iven authorizing us to evaluate and determine any other penetrations

3 need 1g repair or sealing and any fire walls or areas requiring air seals.

The following is an area by area comparison of the penetration discrepancies
- determined by Duguesne Light Company and the discrepancies found by our
Chemtrel evaluation:

¥ : Duquesne Ciiemtrol

= 1.0 Control Room (including computer room) ; §h 51
Refer to Pe. atration Sealing Schedule -

- attached and Duguesne Light Company -

: , Drawing 8700RE37BC for locations of
: ) these penetrations.

' 2.0 Battery Room (Elevation 713'6") | 4 4
- : Refer to Penetration Sealing Schedule
and Chemtrol Sketch Bv-07.

A 3.0 Relay Room (Elevation 713'6") N 12
Refer to Penetration Sealing Schedule

e and Chemtrol Sketch BV-04.

- 4.0 Reactor Trip Breakers & MG Set Room (Elev. 713'6") 1 1N

Refer to Penetration sealing Schedule
and Chemtrol Sketch BV-06.

5.0 4 KV Emerg. Bus IDF Room (Elevation 717 3") 8 n
M Refar to Penetration Sealing Schadule -
and Chemtrol Sketches BV-05 & BV-Q6.

- 6.0 Emerg. Shut Down Panel Room (Elev. 713'6") 1 3
E - Refer to Penetration Sealing Schedule
4 and Chemtrol Sketch BV-0l.

B 7.0 Secuence of Events Recorder Room (Elev. 713'6") 9 10
- Refer to Penetration Sealing Schedule
and Chemtrol Sketches BV-02 & BV-03.

;_ 8.0 Cable Tray Mezzanine (Elevation 725'6") 2 6
_ Refer to Penetration Sealing Schedule
o= and Chemtrol Sketch BV-14
O 9.0 West Cable Vault (Elevation 735'6") ' 0 23
o Refer to Penetration Sealing Schedule

and Chemtrol Sketch BV-08.

- — —— - — — —————— - 3



Duguesne  Chemtrol

10.0 East Cable Vault (Elevation 735'6") 0 49

Refer to Penetration Sealing Schedule
and Chemtrol Sketch BV-09.

11.0 ench Sprav Pump Room (Elevation 735'6") 0 12
efer to Penetration Sealing schedule
and Chemtrol Sketch BV-10. This one
section requires the use of the majority
of silicone foam required due to the large
openings requiring sealing.

12.0 Ventilation Room Adijacent to the Quench
Spray Pump Room 0 5
Refer to Penetration Sealing Schedule
and Chemtrol Sketch BV-11.

13.0 Diesel Generating Room (Elevation 735'6") 0 9
Refer to Penetration sealing Schedule :
and Chemtrol Sketch BV-12.

14.0 River Water Pump House 0 1
Refer to Penetration sealing Schedule
and Chemtrol Sketch BV-13.

The above area by area penetration evaluation was a total of 67 penetrations
requiring sealing from Duguesne and Chemtrol's 1ist of 207. OQlue to the nature
of the majority of these seals being repair penetrations, it is impossibie to
state that this is all of the penetrations that will need action. I would
suggest that after training is accomplished, that Duquesne Light Company
personnel proceed to these specific areas and other areas in the plant to

seal all penetrations not previously sealed with cellular concrete. This
evaluation represents a fairly accurate summary of the penetrations requiring
immediate sealing.

A copy of the purchase order requisition from Mr. Jim Vassello to Mr. J. A. Werlin
was given to me on the final day of the evaluation based upon quantities determine
by this evaluation. A recap of these quantities as referred on the Purchase Order
Requisition are as follows:

Repairs Trainin Total
CT-18 1800 1bs. 900 1bs. 2700 1bs.
CT-23F 50 lbi. 25 1b3. 75 1bs.
CT-23FB 60 ft 150 ft 210 ft2
CT-238 2 rolls 2 rells 4 rolls
CT-4C caulking 1 carton 0 carton 1 carton
Installation & tool kit O 5 5

- — .- = L —— - — — - — - . - - - "
—— - - - -- - - - - -



enetration seaiin
quiring sealing.

1f you have questions regarcin

B vV

cra".me

/

é///A A
X fil) AL 75
Charies Spriggsy/ Lfi;//

L
Quality Assurance Manager

Enclosure







Refer to Chemtrol Penetration
Sealing Schedule Page & of

REVISIONS

NO‘

DATE

BY

CHEMTROL CORPORATION
Houston, Texas

i

1

Beaver Valley - Unit I
Penetration Sealing Evaluation

ODRAWN BY LCS iS\,ALE NTS ‘MA.ERIAL

CHK'D ‘CATE 3/]6/75 lCRAme NO
—{Sketch -

|
|
|
1
|

|
|
|
|
|
|

[AP7s i
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Refer to Chemtrol Penetration
Sealing Schedule Page 8 of

Bl

REVISIONS CHEMTROL CORPORATION

- DATE BY Houston, Texas
o Beaver Valley - Unit I
J Penetration Sealing Evaluation

-

DRAWN 8Y LCS SCALE NTS MATERIAL

L

CHK'D DATE 3/] 6/78 DRAWING NO.
Sketch - BV-03

GAHN-‘S

TRACED APP'D
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Refer to Chemtro1 Penetration
Sealing Schedule Page 9 of

REVISIONS CHEMTROL CORPORATION

NO

DATE BY Houston, Texas

Beaver Valley - Unit I

o Penetration Sealing Evaluation

DRAWN BY LCS SCalLE NTS MATERIAL

CHRD DATE e RAWING NO.
3/16/78 [PRAMNE

e | Wi |-

TRACED APFD Sketch - BV-04
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tegeee vmes Chemtrol #8010 P.g. 3 of
Projsct Neze: _ Beaver Valley #1 * Chemtrol Corporation Date 3/16/78
Project Locatfon: Shippingport, PA PENETRATION SEALING SCMEDULE .
- T - 6 7.0 8 9 10 T W15 16 17
s PENE.|SUB. WALL | FLOOR | PEKETRATING | TYPE | DISPOSI- | DEPTH ___QUANTITIES -
ARZA| ELEVATION | MO, | Ko. | LOCATION SIZE | DEPTH | DEPTH | MEDIU . |SEAL | TION | SEAL [STLICONE|CT-23 | BOOT [CT-33 | REFERENCE
| 738 0s LT6-TRF-12 | 3* Cond. 12* | Ccable cr-18 Atr el TR TN
| 738 06 | 1 | p-s12 3* Cond. 12* | Cable cr-18| “Afr 1 | as i’
| s o6 | 2 | p-s12 3* Cond. 12* | cable cr-18| Atr 7 |49’ :
| 15 o6 | 3 | e-si2 cond. | . | 12* | cadre cr-18) Atr 7 | 49 1a? : i
| 78 o6 | ¢« |ue-si2 3* Cond. 12° | cable | cr-18| At 7 | 4914’
| 75 07 LTG-TRF-511 |3* Cond. 12* | Cabie cr-18| Atr | 49 1
. A}
| 73 08 | 1 |uesn 3* Cond. 12° | coble cr-18] Atr 7* | 49 1o’
|
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N T e Chemtrol #8010 Page 4 o
f Project lizce; _ Beaver Valley {) * Chemtrol Corporation Date _ 3/16/78
| Project Locatfon: _Shippingport, PA PENETRATION SEALING SCHEDULE
: 2 R 5 gi-- 9 10 12 13 | 1518 17 18
eliE. .
Fogt PEME. | SuB. WALL | FLOOR | PENETRATING | TYPE | DISPOSI- | DEPTH ANTITIES
| |ARZA| ELEVATION | %0. | KO. | LOCATION SIZE | DEPTH | DEPTH | MEDIUM - | SEAL |° TION | SEAL |STLICONE[CT-23 | BOOT [CT-33 | REFERERCE |REX
| 735 08 3 | e-sn 3* Cond, 12* | cable cT-18 Atr 7 |49 1ad
cR| 735 08 | 4 |ipsn 3* Cond. 12* | Cable cr-18| “Atr 7t |49 1 ’
' . f . .
i “WuiTding .
| Services - ' | 3
bl oer| 738 09 | 1 | Contro) Room[4* Cond. 12* | Cable CT-18| Afr 7 |88 in ! :
Building .
" Services . . 3 : o |
tR| 735 09 |2 Control Room|4* Cond. | | 12* | Cable CT-18| Aflr 7 |88 in - |
. : |
Bullding ] . 3 3 :1‘
CR{ 735 00 | 3 | Services - (4" Cond. |, . 12* | Cable C1-18| Atr 7" | 88 in |
Control Room . |
— X - pv— :1
| 735 0 Comm.-Con 1 [4* Cond. 12* | Ccable c1-18| Atr 7 | 88 ta?
. ] ‘
cR 735 n 1 Rad Monitor |4* Cond, 12" Cable CT-18] Ailr . o 80 ln’
Panel .




Oa L) (23 0 £33 ok ved woed fd td 1o 0 Lo e
P ' X -l
.
-t Senolwe tavs Chen* ol #8010 . \‘ P.g. 5 of
| Profect luze: Beaver Valley /1 _ Chemtrol Corporation Date 3/16/78
| 1 2 3 ln{ 5 3  TRRE B 10 1 12 1 W15 16 17
! ht. .
| i PENE. | SUB. WALL | FLOOR | PENETRATING | YYPE | DISPOSI- | DEPTH ANTITIES
a2 ELEVATION | KO. | k0. | LOCATION SIZE | DEPTH | DEPTH | MEDIUM - | SEAL | ° TION SEAL [STUTCONE|CT-23 | BOOT [CT-33 | REFERENCE |3
Rad Monitor . ¥ 3
i 75 n 1 Panel 4" Cond. 12* | Cable cr-18| Atr 7 |88 n
Operator's . 3 n
| Console - ’ . 3
: tR{ 75 12 Operator's |6 Cond. “12* | Cable cT-18| Atr, 7* |98 in
Panel .
l -
| | 75- 1l {1 RK-Incor-Ins {4 Cond, 12 | Cadle cr-18| Afr 7t |88 tn? i
| 75 13 | 2 | "k-Incor-Ins [4* Cond. | ° 12* | Cable cr-18| Atr 7* (88 i} .
| 735 N |3 | #x-Tncor-lns )4 Cond. 12 | cabre cr-18| At  |ess?
u - -
| 738 13 | 4 | ”x-Incor-Ins 14 Cond. 12* | Cable c1-18| Atr * |88 1’ !
e | 7 1 5 RK-Incor-Ins Jn' Cond. 12* Cable cr-18| Atr 7 |88 1?
|
3
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eevees _Chemtrol #8010

Project laza:

Praject Location:

Beayer Yalley 11

Shippingport, PA

"

7

9

10

I Chemtrol Corporation
- PENETRATION SEALING SCHEDULE

11

12

13

14

Page _15 o
Date 3/16/78

15 16

ELEVATION

LOCATION

WALL
DEPTH

PENETRATING
HED1UM

DISPOSI-

TICN

DEPTH
SEAL

QUAHTITIES
SILICONE

CT-23

800T

135

Yest Cable
Vault West
Wall

18"

Cable

C1-18

7.

138

West Cable
Vault West
Wall

West Cable
Yault West
Wall

West Cable
Vault West
Wall

Cable

Cable

West Cable
Vault West
Wall

-

West Cable
Vault West
Wall

West Cable
Yault
Celling




A
ive.ewe w=ss _Chemtral #8010 Page _16 o
Project Neze: _ Beaver Valley #1 " Chemtrol Corporation = . Date 3/16/7
- ) . ;
Praject Location: _ Shippingport, PA PENETRATION SEALIN® SCHEDULE
12 it il 6 18 9 10 12 13 W15 16 17
tht. :
PENE. | SUB. WALL | FLOOR | PENETRATING | TYPE | DISPOSI- | DEPTH ANTITIES -
ARTA| ELEVATION | nO. | NO. | LOCATION SIZE | OEPTH | DEPTH | MEDIUM - | SEAL |° TION SEAL [SILICONE(CT-23 | BOOT |CT-33 REFEREN
West Cable i y
WJH 735 53 ] Yault 3* Cond, | 18" Cable Fire Cr-18 ' 49 . » Bv-08
# Cefling - . ’ %
. West Cable | it ' 7 s g ;
weyl 735 53 | 2 | vauit ° |3 Cond. |18 | Cable Fire | CT-18 ™ | a9 : BY-08
Celling . e . . ; .
West Cable i oz ‘ :
NCY] 735 54 1 Vault 2" Cond. | 18" Cable Fire Ccr-18 L 22 . BY-08
. Ceiling o : ¢
“West Table 3 -
wevp 735 54 2 Vault 2" Cond. | 18" Cable Fire £7-18 ™" 22 ' Bv-08
, Celling . : -
- West Cable
= g Vault West - . 3 ;
NCY] 735 55 1 Wall 5" Cond. '| 18" Cable Fire Ci-18 ™ 138 BY-08
West Cable ' .
WCY| 735 -] 55 2 Vault West |5" Cond. | 18" Cable Fire cT-18 ' 138, BY-08
’ Wall ' s
. S "
West Cable
Vault WHest . :
WCv| 735 55 k| Wall 5* 18" Cable Fire CT-18 o 138 pv-o08
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NSE

-
[he area is 1 and, therefore

require




BVPS Unit 1

PE=5

Batterv Room Ve tion Air Flow Monitor (F=7

A ventilation air flow monitor should be installed in each of
the station battery rooms to alarm and annunciate, in the
econtrol room, the loss of ventilation air flow,

RESPONSE

A position indication switch will be installed on each damper
which would, when failed, cause loss of ventilation air to any
one battery ro.m., These switches will alarm and annunciate in
the control room when any one ventilation path is lost. These
fans have alarmed control room indicators for fan trip as well
as indicating lights for fan running condition (see page 73
of the Pire Protection Program Review, Position F.7).

QPF=5~1



R

*
PCA Research Bulletin 223(1) « Thermocouple locations were

Ley 1/4-, 1/2-, 1=, 2= and 3-in. from the heated surface. A
j Monfor e- type humidity well(z) was located in the slan so that
e L

S

+ ."‘ ma“

the moisture "condition of the concrete could be determined at
mid-depth.

i

N Rt R g

Information on proportions of the concrete mix was

furnished by the sponsor. These data are given in Table 1.

All components of the coficrete were supplied on site by the

Sponsor. During casting of the specimen, three 6-in. diameter

]
by 12-in. high cylinders were made for strength determinations.
-

1

Forms were stripped from the specimen after one day.

The concrete was moist-cured under damp burlap for 7 days.

-
v e, #®

The slab specimen and cylinders were then piotected with foamed

plastic material and carefully crated for shipment. On October

' .4, 1975, they were sthped to the Portland Cement Association.

In this case, a 6x12-in. C€ylinder was not supplied by the
Spunsor to Pittsburgh Testing Laboratory in Portland, Oregon,
for an B-day moist-cured compressive strength determination.

METHOD OF TEST '

The slab specimen and cylinders were received at the

PCA Fire Research Laboratory on October 16, 1975. After uncrating,

the slab specimen along with the companion cylinders were placed

in a room maintained at 70 to BOF and 30 to 40% 'elatzve humidity

for drying. After 28 days of drying, compressive strength was

determined from tests of 2 of the cylinders. The slab spacimen

and the remaining cylinder were dried until the relative humidity

'§uperscr1pt numbers

in parenthcses designate referonces on
Page 19.
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