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UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
WASHINGTON, D. C. 20555 

August 22, 1978 

Docket No.: 50-313 

Arkansas Power & Light Company 
ATTN: Mr. William Cavanaugh, III 

Executive Director, Generation 
and Construction Department 

P. 0. Box 551 
Little Rock, Arkansas 72203 

Gentlemen: 

The Commission has issued the enclosed Amendment No. 35 to Facility 
Operating License No. DPR-51 for Arkansas Nuclear One, Unit No. 1.  
This amendment consists of changes to the Technical Specifications 
and is in response to your submittals of September 17, October 5, 1976; 
June 16, July 18, August 30, September 6 and 21, October 26, 
December 12 ana 20, 1977; and January 12 and 17, February 3 and 28, 
March 31, April 12 and 26, June 13, 15, 21, 29 and 30, and 
July 7, 14 and 25, 1978.  

This amendment adds a license condition relating to the completion 
of facility modifications for fire protection and modifies the 
Technical Spekifications to require at least five individuals with 
fire protection training be on site at all times. The Technical 
Specifications relating to the fire brigade are effective 90 days 
from the date of issuance. By letter dated March 3, 1978, we issued 
Technical Specifications to incorporate limiting conditions for oper
ation and surveillance requirements for existing fire protection systems 
and administrative controls. You are requested to propose revised 
Technical Specifications related to facility modifications described 
herein and submit them for our review no later than 90 days before 
the implementation dates listed in Table 3.1 of the enclosed Safety 
Evaluation. Certain items listed in Section 3.0 of the enclosed Safety 
Evaluation are marked with an asterick to indicate that the NRC staff 
will require additional information in the form of design details, test 
results, or acceptance criteria to assure that the design is acceptable 
prior to actual implementation of these modifications. Please submit 
the additional information at least 90 days prior to the implementation 
dates of the modifications.



Arkansas Power & Light Company

Copies of the Notice of Issuance and the report of our fire protection 
consultants (letter from Robert E. Hall to R. L. Ferguson dated 
July 11, 1978) are also enclosed.  

Sincerely, 

,2 
Robert W. Reid, Chief 
Operating Reactors Branch #4 
Division of Operating Reactors

Enclosures: 
1. Amendment No. 35 
2. Safety Evaluation 
3. Notice 
4. Consultant's Report

cc w/enclosures: See next page
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Arkansas Power & Light Company

cc w/enclosures: 
Phillip K. Lyon, Esquire 
House, Holms & Jewell 
1550 Tower Building 
Little Rock, Arkansas 72201 

Mr. Daniel H. Williams 
Manager, Licensing 
Arkansas Power & Light Company 
Post Office Box 551 
Little Rock, Arkansas 72203 

Mr. John W. Anderson, Jr.  

Plant Superintendent 
Arkansas Nuclear One 
Post Office Box 608 
Russellville, Arkansas 72801 

Arkansas Polytechnic College 
Russellville, Arkansas 72801 

Honorable Ermil Grant 
Acting County Judge of Pope County 
Pope County Courthouse 
;ussellville, Arkansas 72801 

Chief, Energy Systems Analyses 
Branch (AW-459) 

Office of Radiation Programs 
U. S. Environmental Protection Agency 
Room 645, East Tower 
401 41 Street, S. 'W.  

washington, . C. 20460 

j. S. Environmental Protection Agency 
Renion V! Office 
7TT'N: EIS CCORD. ATCR 

1201 Elm Street 
Firs; international Builaing 
Dallas, Texas 75270 

cc w/enciosures & inccmin, dtj: 

9/17 & 10/5/76; 7/18, 8/303 9/6&21, 10/26, 12/12&20/77; , 1/12, 2/2S, 

irector, Bureau of Environmental 3/31, 4/12&26, 6/13,15,21,29&30 and 

Hea'.tn Services 7/7, 7/14 & 7/25/78 

4815 yes: <, Street 
Little Rock, Arkansas 722



UNITED STATES 

-, NUCLEAR REGULATORY COMMISSION 
.WASHINGTON, 0. C. 20555 

ARKANSAS POWER & LIGHT COMPANY 

DOCKET NO. 50-313 

ARKANSAS NUCLEAR ONE, UNIT NO. 1 

AMENDMENT TO FACILITY OPERATING LICENSE 

Amendment No. 35 
License No. DPR-51 

1. The Nuclear Regulatory Commission (the Commission) has found that: 

A. There is reasonable assurance (i) that the activities authorized 
by this amendment can be conducted without endangering the 
health and safety of the public, and (ii) that such activities 
will be conducted in compliance with the Commission's 
regul ati ons ; 

B. The issuance of this amendment will not be inimical to the 
common defense and security or to the health and safety of 
the public; and 

C. The issuance of this amendment is in accordance with 10 CFR 
Part 51 of the Commission's regulations and all applicable 
requirements have been satisfied.  

2. Accordingly, Facility Operating License No. DPR-51 is hereby amended 
by changes to the Technical Specifications as indicated in the 
attachment to this license amendment, and by changing paragraph 
2.c.(2) and adding paragraph 2.c.(3) to read as follows: 

(2) Technical Specifications 

The Technical Specifications contained in Appendices A 
and B, as revised through Amendment N4o. 35 are hereby 
incorporated in the license. The licensee shall operate 
the facility in accordance with the Technical Specifications.
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(3) The licensee may proceed with and is required to complete 
the modifications identified in Paragraphs 3.1 through 3.19 
of the NRC's Fire Protection Safety Evaluation (SE) on the 
facility dated Aug. 22,1978. These modifications shall be 
completed as specified in Table 3.1 of the SE.  

3. This license amendment is effective as of the date of its issuance.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Robert W. Reid, Chief 
Operating Reactors Branch #4 
Division of Operating Reactors 

"Attachment: 
Changes to the Technical 

Specifications 

Date of Issuance: August 22, 1978

r'
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ATTACHMENT TO LICENSE AMENDMENT NO. 35

FACILITY OPERATING LICENSE NO. DPR-51 

DOCKET NO. 50-313 

Accomplish page changes to the Appendix A portion of the Technical 
Specifications as noted below. The changed areas on the revised 
page are identified by a marginal line.

Remove Page

118

Insert Page

118



TABLE 6.2-i 

ARKANSAS NUCLEAR ONE 

MINIMUIM SHIFT CREW COMPOSITION# 

UNIT 1 

LICENSE COLD AN4D REFUELING 
CATEGORY ABOVE COLD SHUTDOWN SHUTDOWNS 

SOL 1 I 

OL 2 1 

NON-LICENSED 2 1 

*Does not include the licensed Senior Reactor Operator or Senior Reactor 
Operator Limited to Fuel Handling, supervising refueling operations 
after the initial fuel loading.  

#Shift crew composition may be less than the minimum requirements for a 
period of time not to exceed 2 hours in order to accommodate unexpected 
absence of on duty shift crew members provided immediate action is taken to 
restore the shift crew composition to within the minimum requirements of 
Table 6.2-1.  

Additional Requirements: 

1. At least one licensed Operator shall be in the control room 
when fuel is in the reactor.  

2. At least two licensed Operators shall be present in the control 
room during reactor start-up, scheduled reactor shutdown and 
during recovery from reactor trips.  

3. An individual qualified in radiation protection procedures shall 
be on site when fuel is in the reactor.  

4. All refueling operations after the initial fuel loading shall be 
directly supervised by either a licensed Senior Reactor Operatcr 
or Senior Reactor Operator Limited to Fuel Handling who has no 
other concurrent responsibilities during this operation.  

S5'. At least 5 individuals with fire protection training shall he 
maintained onsite at all times. These individuals shall not 
include the minimum shift crew necessary for safe shutdown of 
the unit (2 members) or any personnel required for other 
essential functions during a fire emergency.  

"**This change from 3 to 5 individuals will be implemented within 90 
days of date of issuance of this license amendment.  

/, 
Amendmet' No. X0 •, 35 - 38 -



FIRE PROTECTION 

SAFETY EVALUATION REPORT 

BY THE 

OFFICE OF NUCLEAR REACTOR REGULATION 

U.S. NUCLEAR REGULATORY COMMISSION 

IN THE MATTER OF 

ARKANSAS POWER & LIGHT COMPANY 

ARKANSAS NUCLEAR ONE - UNIT 1 

DOCKET NO. 50-313



TABLE OF CONTENTS 

PAGE 

1.0 INTRODUCTION ...................................................... 1-1 

2.0 FIRE PROTECTION GUIDELINES ........................................ 2-1 

2.1 Overall Objectives ........................................... 2-1 
2.2 General Design Criterion 3 - "Fire Protection" ............... 2-1 

3.0 SUMMARY OF MODIFICATIONS ...................................... 3-1 

3.1 Portable Radio Communication Equipment ....................... 3-1 
3.2 Separation of Power Cables in Manholes ....................... 3-1 
3.3 Protection of Redundant Cables in the Hallway 

Elevation 372 Feet .................................. o ....... 3-1 
3.4 Protection of Redundant Cables in the Switchgear Rooms ....... 3-1 
3.5 Protection of Redundant Cables in the Condensate 

Demineralizer Area ......... ........................... 3-1 
3.6 Protection of Redundant Circuitry in the Control Room 

False Floor Space .......................................... 3-2 
3.7 Protection of Redundant Cables in the Cable " 

Spreading Room.................... 1 ............................ 3-2 
3.8 Protection of Redundant Cables in' the Upper North 

Electrical Penetration Room ................................ 3-2 
3.9 Portable Extinguisher for the Control Room ................... 3-2 
3.10 Smoke Detectors .............................................. 3-2 
3.11 Manual Hose Stations........................................ 3-2 
3.12 Cable Penetration Firestops .................................. 3-3 
3.13 Portable Smoke Exhaust Equipment ............................. 3-3 
3.14 Emergency Lighting .................. .................... 3-3 
3.15 Reactor Coolant Pump Oil Collection System................... 3-3 
3.16 Associated Circuits .......................................... 3-3 
3.17 Automatic Operation of Sprinkler Systems ....... ............... 3-3 
3.18 Control of Fire Doors ........................................ 3-3 
3.19 Administrative Control Changes ............................... 3-3 

4.0 EVALUATION OF PLANT FEATURES ...................................... 4-1 

4.1 Safe Shutdown Systems ........................................ 4-1 
4.2 Fire Detection and Signaling System .......................... 4-1 
4.3 Fire Control Systems .......................................... 4-2 

4.3.1 Water Systems ......................................... 4-2 

4.3.1.1 Water Supply ................................. 4-2 
4.3.1.2 Fire Pumps ................................... 4-2 
4.3.1.3 Fire Water Piping System ..................... 4-3 
4.3.1.4 Interior Fire Hose Stations .................. 4-4

i



TABLE OF CONTENTS (Cont'd) 

PAGE 

4.3.1.5 Water Suppression Systems .................... 4-4 
4.3.1.6 Foam ......................................... 4-4 
4.3.1.7 Effects of Suppression Systems on Safety 

Systems ........................". 4-5 

4.3.2 Gas Fire Suppression Systems .......................... 4-5 
4.3.3 Portable Fire Extinguishers 

4.4 Ventilation Systems and Breathing Equipment .................. 4-5 

4.4.1 Smoke Removal ......................................... 4-5 
4.4.2 Filters ................................... ; ........... 4-6 
4.4.3 Breathing Equipment ............................ ....... 4-6 

4.5 Floor Drains ................................................. 4-6 
4.6 Lighting Systems ............................................. 4-7 
4.7 Communication Systems ........................................ 4-7 
4.8 Electrical Cable ............................................. 4-7 
4.9 Fire Barrier Penetrations .................................... 4-7 

4.9.1 Fire Doors ............................................. 4-7 
4.9.2 Ventilation Duct Penetrations ......................... 4-8 
4.9.3 Electrical Cable Duct Penetrations .................... 4-8 

4.10 Separation Criteria .......................................... 4-8 
4.11 Fire Barriers ................................................ 4-10 
4.12 Access and Egress ............................................ 4-10 
4.13 Toxic and Corrosive Products ................................. 4-10 

4.14 Nonsafety-Related Areas .................................. o-. 4-11 

5.0 EVALUATION OF SPECIFIC PLANT AREAS .................................. 5-1 

5.1 Auxiliary Building - Elevation 317 Feet ...................... 5-1 
5.2 Auxiliary Building Hallway - Elevation 372 Feet .............. 5-2 
5.3 Auxiliary Building ........................................... 5-3 
5.4 Piping Penetration Areas - Auxiliary Building ................ 5-4 
5.5 Containment Electrical Penetration Areas ..................... 5-5 
5.6 Emergency Feedwater Pump Room ................................ 5-6 
5.7 Switchgear Rooms ............................................. 5-7 
5.8 Cable Spreading Room ........................................ 5-8 
5.9 Battery Rooms ................................................ 5-9 
5.10 Diesel Generator Rooms ....................................... 5-10 
5.11 Control Room ................................................. 5-11 
5.12 Reactor Building...... ............................... 5-12 

5.13 Intake Structure - Service Water Pumps ....................... 5-14 
5.14 Yard Area .................................................... 5-14 
5.15 Fuel Oil Storage Vault ............................... % ....... 5-15

ii



TABLE OF CONTENTS (Cont'd)

PAGE 

5.16 Electrical Equipment Room - Elevation 368 Feet ............... 5-16 
5.17 Turbine Building ............................................. 5-17 

6.0 ADMINISTRATIVE CONTROLS ........................................... 6-1 

7.0 TECHNICAL SPECIFICATIONS ......................................... 7-1 

8.0 CONCLUSIONS ....................................................... 8-1 

9.0 CONSULTANTS' REPORT ............................................... 9-1

iii



1.0 INTRODUCTION

Following a fire at the Browns Ferry Nuclear Station in March 1975, the 
Nuclear Regulatory Commission initiated an evaluation of the need for 
improving the fire protection programs at all licensed nuclear power 
plants. As part of this continuing evaluation the NRC, in February 1976, 

published a report by a special review group entitled, "Recommendations 
Related to Browns Ferry Fire," NUREG-0050. This report recommended that 

improvements in the areas of fire prevention and fire control be made in 
most existing facilities and that consideration be given to design features 

that would increase the ability of nuclear facilities to withstand fires 
without the loss of important functions. To implement the report's recom
mendations, the NRC initiated a program for reevaluation of the fire 
protection programs at all licensed nuclear power stations and for a 
comprehensive review of all new license applications.' 

The NRC issued new guidelines for fire protection programs in nuclear 
power plants which reflect the recommendations in NUREG-0050. These 
guidelines are contained in the following documents: 

a) "Standard Review Plan for the Review of Safety Analysis Reports for 
Nuclear Power Plants," NUREG-75/087, Section 9.5.1, "Fire Protection," 
May 1976, which includes "Guidelines for Fire Protection for Nuclear 
Power Plants" (BTP APCSB 9.5-1), May 1, 1976.  

b) "Guidelines for Fire Protection for Nuclear Power Plants" (Appendix A 
to BTP APCSB 9.5-1), August 23, 1976.  

c) "Supplementary Guidance on Information Needed for Fire Protection 

Program Evaluation," October 21, 1976.  

d) "Sample Technical Specifications," May 12, 1977.  

e) "Nuclear Plant Fire Protection Functional Responsibilities, Adminis
trative Controls and Quality Assurance," June 14, 1977.  

f) "Manpower Requirements for Operating Reactors," memo from 
E.G.Case to R. Boyd, V. Stello, and R. Mattson dated 
May 11, 1978.  

All licensees were requested to: (1) compare their fire protection programs 
with the new guidelines; and (2) analyze the consequences of a postulated 
fire in each plant area.  

We have reviewed the licensee's analyses and have visited the plant to 
examine the relationship of safety-related components, systems and struc
tures with both combustibles and the associated fire detection and 
suppression systems. Our review has been limited to the aspects of fire 
protection within the NRC's jurisdiction, i.e., those aspects related to 
the protection of public health and safety. We have not considered aspects 
of fire protection associated with life safety of onsite personnel and 
with property protection unless they impact the health and safety of the 
public due to potential release of radioactive materi,•l.
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This report summarizes the status of our evaluation of the fire protection 
"program at Arkansas Power and Light Company's Arkansas Nuclear One 
Unit 1 Plant.
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2.0 FIRE PROTECTION GUIDELINES

2.1 General-Design Criterion 3 - "Fire Protection" 

The Commission's basic criterion for fire protection is set forth in 
General Design Criterion 3, Appendix A to 10 CFR Part 50, which states: 

"Structures, systems, and components important to safety shall 
be designed and located to minimize, consistent with other 
safety requirements, the probability and effect of fires and 
explosions.  

"Noncombustible and heat resistant materials shall be used 
wherever practical throughout the unit, particularly in loca
tions such as the containment and the control room.  

"Fire detection and protection systems of appropriate capacity 
and capability shall be provided and designed to minimize the 
adverse effects of fires on structures, systems, and components 
important to safety.  

"Fire fighting systems shall be designed to assure that their 
rupture or inadvertent operation does not significantly impair 
the safety capability of these structures, systems, and 
components." 

2.2 Supplementary Guidance 

Guidance on the implementation of GDC-3 for existing nuclear power 
plants has been provided by the NRC staff in "Appendix A" of Branch 
Technical Position 9.5-1, "Guidelines for Fire Protection for Nuclear 
Power Plants".  

Appendix A provides for a comprehensive program assuring a substan
tial level of fire protection, beyond minimums that might be deemed 
to satisfy GDC-3.  

The overall objectives of the fire protection program embodied in 

BTP 9.5-1 and Appendix A, are to: 

(l) reduce the likelihood of occurrence of fires; 

(2) promptly detect and extinguish fires if they occur; 

(3) maintain the capability to safely shut down the plant if fires 
occur; and 

(4) prevent the release of a significant amount of radioactive 
material if fires occur.  

We have used the guidance of Appendix A as appropriate in our review.  
We have evaluated alternatives proposed by the licensee to various 
specific aspects of Appendix A using the overall objectives outlined
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above to assure that these objectives are met for the actual relation
ship of combustibles, safety related equipment and fire protection 
features of the facility.
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3.0 SUMMARY OF MODIFICATIONS

The licensee plans to make certain plant modifications to improve the fire 
protection program as a result of both his and the staff's evaluations.  
The proposed modifications are summarized below. The implementation 
schedule for these modifications is in Table 3.1. The licensee has agreed 
to this schedule. The sections of this report which discuss the modifica
tions are noted in parentheses.  

Certain items listed below are marked with an asterisk to indicate that 
the NRC staff will require additional information in the form of design 
details, test results, or acceptance criteria to assure that the design is 
acceptable prior to actual implementation of these modifications. The 
balance of other modifications has been described in an acceptable level 
of detail.  

3.1 Portable Radio Communication Equipment 

Portable radio communication equipment will be provided, and available for 
fire brigade use (4.7).  

* 3.2 Separation of Power Cables in Manholes 

Redundant power cables for service water pumps and fuel transfer pumps 
will be separated by a barrier where redundant cables are in a common 
manhole in the yard area (5.14).  

*3.3 Protection of Redundant Cables in the Hallway - Elevation 372 Feet 

To protect redundant safe shutdown cables in the auxiliary building hallway 
elevation 372 feet, either a deluge system actuated by heat and smoke 
detectors and coating of cables where redundant cables are in proximity 
will be provided, or all cables will be coated and smoke detectors and a 
wet pipe sprinkler system installed (5.2).  

*3.4 Protection of Redundant Cables in the Switchgear Rooms 

Cables which are from the opposite division to the cables in each switch
gear room will be separated by a fire retardant board or blanket where 
redundant cables are in proximity to each other (5.7).  

3.5 Protection of Redundant Cables in the Condensate Demineralizer Area 

An existing wet pipe sprinkler system will be extended to protect redundant 
safe shutdown cables (5.3).
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3.6 Protection of Redundant Circuitry in the Control Room False Floor Space 

The Halon system in the control room false ceiling and floor will be 
'modified to be actuated by smoke detectors (5.11).  

All exposed cables in the false floor space will be coated with a flame 
retardant coating (5.11).  

*3.7 Protection of Redundant Cables in the Cable Spreading Room 

To protect redundant cables, either a deluge system actuated by heat and 
smoke detectors will be provided, or all exposed cables in cable trays 
will be coated with a flame retardant coating (5.8).  

*3.8 Protection of Redundant Cables in the Upoer North Electrical 
Penetration Room 

Where redundant diesel generator cables are in proximity, a barrier will 
be provided between the cables, and the manual sprinkler system will be 
converted to automatic operation (5.5).  

3.9 Portable Extinguisher for the Control Room 

A portable water or halon extinguisher will be provided in or adjacent to 
the control room (5.11).  

3.10 Smoke Detectors 

Smoke detectors will be provided in each control room cabinet which contains 
safe shutdown equipment (5.11).  

Additional smoke detectors will be provided such that detectors ara.provided 
in all safety-related areas containing significant combustibles (4.4) 

Smoke detectors will be provided in various safety-related areas which 
contain no combustibles but which contain redundant safe shutdown cabling 
in conduit (4.2).  

Power supplies for fire detectors will be modified so that all fire detec

tors will be powered from an emergency power source (4.2).  

-) 3.11 Manual Hose Stations 

Manual hose stations accessible to all safety-related equipment on elevation 
317 feet of the auxiliary building will be provided (5.1).  

Manual hose stations will be provided in the reactor building (5.12).
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*3.12 Cable Penetration Firestops

The cable penetration firestop design will be tested, and existing 
firestops upgraded where required by the testing (4.9.3).  

3.13 Portable Smoke Exhaust Equipment 

Portable smoke exhaust units with flexible ductwork will be provided so 
that three units are available for each ANO-l and ANO-2 (4.4.1).  

3.14 Emergency Lighting 

Fixed emergency lights will be provided in the control room independent 
of existing normal and emergency lighting (4.6).  

Portable hand held sealed beam lanterns will be provided for fire 
brigade use (4.6).  

*3.15 Reactor Coolant Pump Oil Collection System 

The reactor coolant pump oil collection system will be upgraded to 

provide collection capability at all potential leakage points (5.12).  

"*3.16 Associated Circuits 

The effects of fires involving associated circuits (circuits which 
are connected to safety systems but perform non-safety functions) 
are being evaluated by the licensee. Results of the evaluation will 
be provided by January 15, 1979. Where a fire involving associated 
circuits may affect operation of safe shutdown equipment, modifications 
such as rerouting of cables or installation of relay contacts will be 
made to preclude disabling of safe shutdown equipment.(4.10) 

3.17 Automatic Actuation of Sprinkler Systems 

The manually actuated sprinkler systems in the diesel generator rooms 
will be modified to automatic actuation (5.10).  

"*3.18 Control of Fire Doors 

Fire doors which separate redundant safe shutdown equipment or which 
separate safe shutdown equipment from large oil hazards will either be 
locked or provided with electrical supervision to alarm if opened 
(4.9.1).  

3.19 Administrative Control Changes 

Procedures are being developed or changed to incorporate controls over 
combustible materials and ignition sources, fire brigade staffing and 
training, fire fighting procedures, quality assurance provisions, and 
definition of fire protection duties and responsibilities (6.0).
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Table 3.1 

Implementation Dates for Proposed Modifications 
Implementation Dates

3.1 Portable Radio Communication Equipment 

3.2 Separation of Power Cables in Manholes 

3.3 Protection of Redundant Cables in the 
Hallway - Elevation 372 Feet (98J) 

3.4 Protection of Redundant Cables in the 
Switchgear Rooms (99-M, 100-N) 

3.5 Protection of Redundant Cables in the 
Condensate Dimineralizer Area (73-W) 

3.6 Protection of Redundant Circuitry in the 
Control Room False Floor Space (129-F) 

3.7 Protection of Redundant Cables in the 
Cable Spreading Room (97-R" 

3.8 Protection of Redundant Cables in the Upper 
North Electrical Penetration Room (149-E) 

3.9 Portable Extinguisher for the Control Room (129-F) N 

3.10 Smoke Detectors 

3.11 Manual*Hose Stations (Reactor Building and 
Elevation 317 Feet of the Auxiliary Building) 

3.12 Cable Penetration Firestops E 

3.13 Portable Smoke Exhaust Equipment 

3.14 Emergency Lighting 

3.15 Reactor Coolant Pump Oil Collection System 

3.16 Associated Circuits 

3.17 Automatic Operation of Sprinkler Systems (149-E, 86-G, 87-H) 

3.18 Control of Fire Doors 

3.19 Administrative Control Changes

March 31, 1979 

End of 1980 Refueling

July 1979

ovember 15, 1978

*

nd of 1980 Refueling 

December 1, 1978 

December 1, 1978 

:nd of 1980 Refueling 

End of 1980 Refueling 

March 31, 1979 

90 days after 
SER issuance

(Numbers in parentheses refer to fire zone designations in the AP&L fire 
hazards analysis.) 

* - By the end of the next refueling outage.
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4.0 EVALUATION OF PLANT FEATURES

4.1 Safe Shutdown Systems 

There are several arrangements of safe shutdown systems which are capable 
of achieving safe shut down subsequent to a fire. The exact arrangement 
available in a fire situation will depend upon the effects. of the fire on 
such systems, their power supplies and control stations. To preclude a 
single event from affecting redundant systems, these systems are separated 
into two safety divisions, either of which would be capable of achieving 
safe shutdown.  

During or subsequent to a fire, safe shutdown could be achieved using 
safety-related equipment such as: the reactor trip system; the borated 
water tank, makeup pumps, and parts of the letdown and makeup and chemical 
additive systems for volume and reactivity control; emergency feedwater 
system; condensate storage tank; residual heat removal system; and steam 
relief. These safety-related systems could be used to bring the reactor 
down to hot shutdown conditions, and then be used for cooldownto cold shut
down conditions. Supporting.systems and equipment such as the emergency 
diesel generators, engineered safety features batteries, and service water 
system would also be required.  

We have evaluated the separation between redundant safe shutdown systems 
and components to determine that they are either separated from each 
other or protected by suppression systems such that a fire will not affect 
redundant equipment, and therefore a sufficient number of systems and 
components will be available to perform their shutdown function following 
a fire. The adequacy of separation between redundant shutdown equipment 
is discussed in other sections of this report.  

4.2 Fire Detection and Signaling System 

The plant has a protective signaling system which transmits fire alarm and 
supervisory signals to the control room for audible and visual operator 
notification. The system includes actuation and trouble signals from fire 
detectors, water spray systems, and fire pumps.  

In general, the system complies with those portions of the NFPA Standards 
which are considered essential for a facility of this type. Some compo
nents of the signaling system are not provided with an emergency power supply 
if offsite AC power is lost; however, the licensee has proposed to provide 
a suitable emergency power source for these components. The main annun
ciator panel in the control room is not listed by a recognized testing 
laboratory; however, an increased frequency of testing to assure opera
bility will be performed as required by the technical specifications. Some 
fire detectors are not listed by a recognized testing laboratory; the
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licensee has proposed to replace these units where located in areas 
containing safety-related systems.  

Smoke detectors have been provided in many areas of the plant and in the 
control room ventilation system to provide fire notification. Heat 
detectors are used to actuate Halon suppression systems in the control 

room ceiling and raised floor areas. Infra-red detectors are provided in 
the diesel generator rooms. Pneumatic rate-of-rise type detectors which 

actuate water spray systems are provided at potential turbine building 

oil fire hazards and outside transformers.  

There are several areas in the plant that contain safety-related equipment 
and cablinqgwhich are not provided with fire detectors. The licensee has 
proposed to install detectors in such areas which contain combustibles 
and in certain areas containing redundant safe shutdown systems with no 
combustible loading. The licensee has also proposed to improve fire 
protection in the control room by the addition of smoke detectors in 
cabinets containing safe shutdown systems, and by the use of smoke 
detectors in lieu of heat detectors to actuate halon suppression systems 
in the area.  

We find that, subject to implementation of these modifications, the fire 
detection and signaling system satisfies the ,objectives outlined in Sec
tion 2.2 of this report and is, therefore, acceptable.  

4.3 Fire Control Systems 
4.3.1 Water Systems 
4.3.1.1 Water Supply 

Fire water is supplied by two fire pumps located in the intake structure.  
These pumps are shared by Unit 1 and Unit 2. The two fire pumps take 
suction from separate service water bays which are normally supplied from 
Dardanelle Reservoir through intake screens. The service bays can also be 
supplied from the emergency cooling water pond which is the ultimate heat 
sink. The ultimate heat sink would not be degraded by fire water supply 
requirements.  

We find that the fire water supply system conforms to the provisions of 
Appendix A to BTP 9.5-1 and is, therefore, acceptable.  

4.3.1.2 Fire Pumps 

Two vertical shaft centrifugal fire pumps are provided, each with a design 
capacity of 2,500 gallons per minute at a discharge pressure -of 125 pounds 
per square inch gauge. One fire pump is electric motor driven; the other 
is driven by a diesel-engine having an 8-hour fuel supply tank located in 
the same room as the pump. Additional diesel fuel is available from 
onsite storage tanks. Either of the two fire pumps has sufficient capacity 
to supply the maximum sprinkler demand with adequate reserve available for 
fire hoses.
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An automatic electric jockey pump maintains pressure on the fire water 
.piping system. The fire pumps are arranged to start automatically when a 
large amount of flow drops the pressure on the system; the pumps can also 
be started manually from the control room. Both fire pumps will continue 
to operate until they are shut off manually; the electric pump can be 
stopped from the control room, but the diesel pump can only be stopped at 
the intake structure.  

The two fire pumps are housed in the fire resistant intake structure in 
individual rooms, separated by a fire barrier. The controller for each 
fire pump is located in the associated pump room. Both controllers are 
approved for fire pump service.  

We find that the fire pumps conform to the provisions of Appendix A to BTP 

9.5-1 and are, therefore, acceptable.  

4.3.1.3 Fire Water Piping System 

Each of the two fire pumps has a separate discharge into the 12-inch 
underground fire loop which encircles both Unit 1 and Unit 2. Valving is 
arranged so that a single break in the discharge piping will not remove 
both fire pumps from service. All yard fire hydrants, fixed water suppres
sion systems, and interior fire hose stations are supplied by the fire 
loop. Sectionalizing valves are provided on the loop to allow isolation 
of various sections for maintenance or rapair. For certain areas inside 
the plant, both fixed suppression systems and interior fire hose stations 
are supplied by a common piping system, so that both prihiary and backup 
protection could be lost by a single break or closure of a control valve.  
For such piping system failures, hoses could be run from outside hydrants 
to provide protection during the short interval while repairs are being 
made. Such alternative protection is required to be provided by the 
technical specifications. Valve position is assured as follows: 

Some fire water system control valves are electrically supervised; others, 
includinq those on the underground fire loop and at the fire pumps, are 
not. The facility's technical specifications require a periodic check 
of the position for those valves which are not locked, sealed, electrically 
supervised, or otherwise secured in position to assure that valves are 
maintained in the open position.  

Yard fire hydrants have been provided at approximately 250- to 300-foot 
intervals around the exterior of the plant. An auxiliary gate valve is 
provided on each hydrant lateral to permit maintenance without removing a 
portion of the fire loop from service. A hose house at each fire hydrant 
is equipped with 2-1/2-inch fire hose and other manual fire fighting 
tools. The hydrant hose threads are compatible with those of the local 
fire department.  

We find that the fire water piping system satisfies the objectives of 
Section 2.2 of this report and is, therefore, acceptable.
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4.3.1.4 Interior Fire Hose Stations 

"Stations with 75 feet of 1-1/2-inch fire hose have been provided through
out the plant, except in containment. There are a few areas in the auxil
iary building that contain safety-related systems which cannot be reached 
from the existing hose stations. The licensee has proposed to install.  
additional fire hose stations so that all such areas containing combustibles 
can be reached with not greater than 100 feet of hose; fire hose station 
capability will also be provided inside containment.  

Nozzles on the hose lines are of the adjustable spray type; in areas of 
potential electrical fires, they are of a type rated for this service.  

We find that, subject to implementation of these modifications, the interior 
fire hose installation satisfies the objectives of Section 2.2 of this 
report and is, therefore, acceptable.  

4.3.1.5 Water Suppression Systems 

Automatic wet pipe sprinklers are provided in portions of the turbine 
building containing lube oil piping, and in some areas of the auxiliary 
building including the cable spreading room. Automatic water spray systems 
are provided on outside oil-filled transformers and on lube oil storage 
and pump areas in the turbine building. Manually operated deluge systems 
are provided in the diesel generator rooms and diesel fuel tank bunkers.  
Manually operated closed head sprinklers are provided in the electrical 
penetration areas, both inside and outside containment. The licensee has 
proposed to change the manually operated systems in the diesel generator 
rooms, and in one electrical penetration area to automatic operation.  

In some areas containing multiple tiers of electrical cabTe on trays, 
ceiling level sprinklers may be unable to effectively suppress fires in 
the lower trays. However, our review of these areas indicates that with 
the separation provided and the modifications proposed, the protective 
systems as installed will prevent loss of redundant systems required for 
safe shutdown.  

For details of each specific area, see Section 5.0.  

We find that, subject to implementation of these modifications, the water 
suppression systems satisfy the objectives of Section 2.2 of this report 
and are, therefore, acceptable.  

4.3.1.6 Foam 

The plant has available a supply of foam and a nozzle for manual fire 
fighting. We find that the foam and the nozzle for manual fire fiahtina 
conforms to the provisions of Appendix A to BTP 9.5-1, and are therefore 
acceptabie.
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,4.3.1.7 Effects of Suppress i Systems on Safety Systems 

The discharge of water from the operation of fire suppression systems has 

been considered in the plant design. Floor drainage has been provided in 

-all plant areas having sprinklers and fire hose. In areas where the floor 

drainage capacity is such that the expected maximum discharge of fire 

suppression systems could cause a water build-up in excess of 2 inches, 

all safety-related equipment necessary for safe shutdown has been located 

to preclude damage. Water spray from automatic suppression system actua

tion or piping breaks will not incapacitate safe shutdown systems.  

We find that the protection provided safety systems from the effects of 

suppression systems satisfies the objectives of Section 2.2 of this report 
and is, therefore, acceptable.  

4.3.2 Gas Fire Suppression Systems 

Separate automatic, total flooding Halon 1301 fire suppression systems are 

provided for the control room ceiling space, the auxiliary control room 

raised floor space and ceiling space, and the record storage room. A low 

pressure carbon dioxide system is being installed to protect the main 

turbine bearings and exciter housing.  

The gas suppression systems are designed to comply with NFPA standards 12 

and 12A, as applicable.  

The systems in the control room concealed ceiling space and auxiliary 

control room concealed ceiling and floor space are activated by heat 

detectors which could delay response. The licensee has proposed to modify 

these systems to provide actuation by smcke detectors to increase their 

operating speed and effectiveness.  

For details of each specific area, see Section 5.0.  

We find that, subject to implementation of these modifications, the gas 

fire suppression systems conform- to the provisions of Appendix A to BTP 

9..5-1 and are, therefore, acceptable.  

4.3.3 Portable Fire Extinguishers 

Portable carbon dioxide and dry chemical fire extingtishers have been pro

vided throughout the plant in accordance with the requirements of NFPA 10, 

"Portable Fire Extinguishers." The licensee has proposed to provide a 

water or Halon 1211 type extinguisher at the control room to combat deep

seated fires in electrical insulation and fires in Class A combustibles.  

Subject to implementation of the above described modification, we find the 

portable fire extinguisher installation conforms to the provisions of Appendix 

A to BTP 9.5-1 and is, therefore, acceptable.  

4.4 Ventilation Systems and Breathing Equipment 
4.4.1 Smoke Removal 

The plant has special ventilation systems in the control room and 

the computer room that may be used for smoke removal. Smoke and 

heat relief vents are provided in the turbine building roof. The 

ESF pump rooms are provided with an airpurge damper that could be 

used to remove smoke via the building ventilation system. The diesel 

generator rooms' exhaust ventilation systems could be utilized to 

remove smoke and heat from these areas.
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Other portions of the plant did not have exhaust systems designed 
specifically for smoke removal. However, the ventilation systems.in most 
areas could be used for limited smoke removal. The effectiveness of these 
systems is limited because: fans and other equipment may not be able to 
withstand high temperatures and could be rendered inoperative by heat from 
a significant fire; the capacity and configuration of the normal air-handling 
system may preclude effective smoke removal; heat actuated dampers may close; 
and some ventilation system power supply cables may be affected by a fire.  

In view of the potential limitations of dependence upon normal air handling 
systems for smoke removal, the licensee has proposed to provide portable 
smoke removal fans and ducting of a type used in public fire fighting 
and which we find acceptable for nuclear power facilities. Subject to 
implementation of this modification; the smoke removal capability satisfies 
the objectives identified in Section 2.2 of this report and is, there
fore, acceptable.  

4.4.2 Filters 

The pre-filters and HEPA filters utilize a low fire hazard filter media; 
Charcoal filter units are enclosed in substantial metal housings and the 
units serving the control room and the penetration rooms are provided with 
detectors which will alarm in the control room if overheating occurs. The 
filter units do not present a significant fire exposure to safe shutdown 
systems.  

We find that fire protection for the filters satisfies the objectives of 
Section 2.2 of this report and is, therefore, acceptable.  

4.4.3 Breathing Equipment 

A sufficient number of self-contained breathing units with spare bottles 
and refill capability is provided at the facility to supply the operating 
crew and fire brigade for a period of at least 6 hours. We find that the 
breathing equipment conforms to the provisions of Appendix A to BTP 9.5-1 
and is, therefore, acceptable.  

4.5 Floor Drains 

The floor drainage system for the auxiliary building is separate from that 
of the turbine building, except for the diesel generator rooms and one 
small equipment drain. The drains for the diesel generator rooms have 
'been equipped with backwater valves to prevent the spreading of flammable 
liquid fires via the floor drain system. The elevation of the equipment 
drain with respect to the main drainage header precludes fire spread.  

The diesel fuel storage vaults are equipped with individual sump pumps 
that are connected to a main sump by drains with normally closed valves; 
this will prevent a fire from involving more than one vault through the 
floor drain system.  

We find that the protection to prevent the spread of fire through floor 
drain systems satisfies the objectives of Section 2.2 of this report and 
is, therefore, acceptable.
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4.6 Lighting Systems 

In addition to the normal plant lighting, emergency lighting systems 
powered by either the emergency generators or the 125-volt station battery 
system are provided. Battery powered wall mounted emergency lighting units 
are provided in some areas. The licensee has proposed to install additional 
battery powered wall mounted emergency lighting units in the control room, 
since this' room could lose both normal and emergency lighting as a result of 
fire damage to distribution panels and associated electrical cables in the 
turbine building. Fires in other areas would not cause loss of both normal 
and emergency lighting to areas providing access to the fire area.  

The licensee has also proposed to provide battery powered sealed beam 
portable lights for use by fire brigade personnel.  

We find that, subject to implementation of these modifications, the light
ing systems satisfy the objectives of Section 2.2 of this report and are, 
therefore, acceptable.  

4.7 Communication Systems 

Communication systems include an in-plant PAX and a 4-channel intercom 
system. Portable radios and fixed repeaters'are being provided for security 
use which will also be available for emergency use by the fire brigade, should 
the PAX and intercom systems be damaged by a fire.  

The communications systems meet the objectives outlined in Section 2.2 of 

this report and are, therefore, acceptable.  

4.8 Electrical Cable 

The cables used in the plant were required to pass IPCEA Standard S-19- 81 

flame tests.  

The flame tests showed that the ANO-l cabling does not burn vigorously in 
the configurations used in the test. We find that retest to the IEEE 
Standard 383 procedure and criteria would not provide information that 
would change any of our recommendations or conclusions. Accordingly, we 
find the electrical cables used at the Arkansas Unit 1 plant acceptable.  

4.9 Fire Barrier Penetrations 
4.9.1 Fire Doors 

Doorway penetrations in barriers between fire areas are equipped with 
3-hour labeled fire doors. The licensee has proposed to either lock or 
alarm fire doors immediately separating fire zones containing safe shutdown 
equipment from redundant equipment or from large fire hazards.  

We find that protection of doorway penetrations in fire barriers conforms 
to the provisions of Appendix A to BTP 9.5-1 and is, therefore, acceptable.  
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4.9.2 Ventilation Duct Penetrations 

-Fire dampers equivalent to the barrier requirements have been provided 
where ventilation ducts pass through fire barriers. We find that this 
conforms to the provisions of Appendix A to BTP 9.5-1 and is, therefore, 
acceptable.  

4.9.3 Electrical Cable Penetrations 

Electrical cable penetrations in fire barriers have been sealed with 
constructions using mineral board, ceramic fiber and sprayed mastic or 
cellular concrete. The licensee has proposed to provide the results of 
fire tests to demonstrate the fire resistance of cable penetration seals 
when exposed to an ASTM E-1l9 type test fire, and to upgrade seals to 
acceptable standards.  

Subject to implementation of these modifications, the cable penetration seals 
in fire barriers meet the objectives outlined in Section 2.2 of this report 
and are, therefore, acceptable.  

4.10 Separation Criteria 

The licensee has stated that the separation of the reactor protection 
system and engineered safety features is accomplished by spatial separation 
in accordance with the following criteria: 

"(1) Separation distances for trays containing redundant cables are as 

follows: 

(a) Horizontal Separation 

In rooms containing heavy rotating machinery or high pressure 
pipe lines, a minimum separation of 20 feet or a 6-inch thick 
reinforced concrete wall is provided. In fire hazard areas a 
separation of 3 feet or a barrier equivalent to one inch of 
transite, covered with a sheet of 16 guage steel is provided.  

(b) Vertical Separation 

A vertical separation of 5 feet is generally provided. Where 
physical conditions do not permit 5 feet of separation, either 
the lower tray is equipped with a solid steel cover or the upper 
tray is equipped with a solid steel bottom, or a barrier, similar 
to the one described for horizontal separation, is provided.  

(2) Redundant cables are routed only in conduits inside the cable spread
ing room and under the raised floor in the control room.  

(3) Redundant wiring and components in control boards, panels, and racks 
are either separated by a steel barrier or at least 6 inches of 
space. Some wiring and components are common to the two redundant
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safeguard channels. Also in many cases interlocks are required 
between equipment of different channels to perform certain safety 
functions. The cables containing these common or interlocking conduc
tors are color coded green when they are routed through the raceway 
system between panels belonging to different safeguard channels.  
These cables are run in flexible steel conduits inside the control 
panels. The flexible steel conduit is extended as close to the 
terminals as physically possible.  

(4) Separate cable tray, conduit and penetration systems are installed 
for the following classes of cable; 8 KV, 5 KV, 600-volt power and 
control, and the instrumentation cable. In general, power cables are 
run in the top trays, with control and instrumentation in the lower 
trays.  

(5) Shielded instrumentation cables and thermocouple cables are not run 
in the same trays as the control cables.  

(6) Non-engineered safeguard circuits and engineered safeguard circuits 
may share the same cable trays, but the routing is controlled such 
that the non-engineered safeguards circuits will not cross over into 
other redundant engineered cable trays. .Where a non-vital cable from 
a channel "2" redundant source (ac or dc) is routed with the vital 
cables that are supplied from the other redundant source, channel 
"T", and vice versa, this non-vital cable is run in steel conduit 
between the channel "2" source and the channel "1" cable tray and 
vice versa.  

(7) Protection system, safety feature system, and Class- 1E electrical 
system components mounted on control boards, panels, and relay racks 
are designed for operator convenience and physical separation between 
redundant wiring and components.  

Generally, redundant channel wiring enters the control panels in 
conduits. The bulk of redundant wiring inside control panels are 
separated by a steel barrier. However, wiring which is common to two 
different redundant channels exist. These common wires are color 
coded green. For example this necessitates that in certain cases 
green wires must pass through red compartments. However these wires 
are routed in conduits inside the panels except where physically 
impossible. In this case, with the approval of engineering and QA, 
these wires will be fireproofed using a suitable fireproofing tape.  
The conduit is terminated or the wires are taped as close as possible 
to the device to which these wires are connected." 

In general, separation between redundant divisions far exceeds these minimum 
requirements and is such that most fires would not cause functional loss 
of redundant safe shutdown equipment. The separation criteria does not 
preclude the crossing of such cables nor does it consider the possibility 
of heat buildup in a room. However, the licensee has performed a detailed 
fire hazards analysis for each area of the plant containing safety-related
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equipment to determine the possible effects of fires on safe plant shutdown.  
Each of the safety-related areas is discussed in more detail in Section 5.0 
of this report. In various areas the licensee has proposed certain modifi
cations where the existing cable separation was found inadequate to assure 
that fire will not cause damage to redundant safe shutdown equipment. The 
specific areas where this additional protection is to be provided are identified 
in Section 5.0 of this report.  

The licensee has proposed to evaluate the effects of fires on nonsafety-related 
circuits associated with safe shutdown systems to determine whether these 
systems could be disabled by a fire involving associated circuits. Where such 
disabling may occur, the licensee has proposed to eliminate the possibility 
by modifications. This may include rerouting-of cables or isolating the 
associated circuits with relay contacts. We find that either of these 
modifications provides an acceptable-solution should any such situations 
be discovered in the evaluation.  

4.11 Fire Barriers 

Substantial fire barriers have been provided throughout the plant. The 
licensee's fire hazards analysis concludes that the basic wall, floor and 
ceiling structures bounding each fire area have adequate resistance to 
prevent the spread of an unsuppressed fire through the barrier. In some 
cases, fire zone boundaries are not established by fire barriers. However, 
the licensee's fire hazards analysis indicates that sufficient separation 
is provided by space, low combustible loading and other construction features 
to preclude fire spread between zones. The staff did not identify in its 
review any barriers that required modifications to a higher fire resistance 
rating, or areas where separation of fire zones was inadequate to prevent 
involvement of equipment in adjacent zones by a fire.  

The fire barriers meet the objectives outlined in Section 2.2 of this 
report and are, therefore, acceptable.  

4.12 Access and Egress 

All safety-related areas and areas containing safe shutdown equipment are 
reasonably accessible in a fire situation with many areas having two or 
more entrances. Fires in the few safe shutdown areas having only one 
entrance would not hinder access to the areas, and the light to moderate 
combustible loading in these areas would not prevent entrance into these 
areas to suppress fires which may occur. On this basis, we find that 
existing access and egress capability is acceptable.  

4.13 Toxic and Corrosive Combustion Products 

The products of combustion of many polymers are toxic to humans and corrosive 
to metals. Prompt fire detection and extinguishment is relied upon to 
minimize the generation of such products. Additionally, proposals have 
been made by the licensee for portable smoke removal equipment and train
ing of the fire brigade in the use of this equipment and in the use of 
emergency breathing appliances. We find that, subject to implementation 
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of the proposed modifications described in this report, the measures taken 
to control and prevent development of toxic and corrosive combustion 
"products satisfy the objectives in Section 2.2 of this report and are, 
therefore, acceptable.  

4.14 Nonsafety-Related Areas 

We have evaluated the separation by distance or by fire barriers of safe 
shutdown systems from nonsafety-related areas to determine that fires in 
such areas will not adversely affect the ability to safely shut down the 
plant. Nonsafety-related areas which potentially pose a fire hazard to 
safe shutdown equipment are addressed in Section 5.0 of this report.  

The licensee has considered the effects of fires in radwaste areas in 
performing the fire hazards analysis and found that no fires would result 
in releases of plant effluents to the plant environment.  
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5.0 EVALUATION OF SPECIFIC PLANT AREAS 

The licensee has performed a fire hazards analysis of the facility to 
determine the fire loading of various plant areas, to identify the conse
quences of fires in safety-related and adjoining nonsafety-related areas, 
and to evaluate the adequacy of existing and proposed fire protection 
systems. We have evaluated the assumptions, methodology, and conclusions 
of the fire hazards analysis in detail, as well as supplemental drawings 
showing cable routing and separation. The results of the fire hazards 
analysis, other docketed information and site visit observations were used 
in the staff's evaluation of specific plant areas to assure that the 
objectives stated in Section 2.1 were met. The staff's evaluation of 
specific areas is discussed in the following subsections.  

5.1 Auxiliary Buildino-Elevation 317 Feet 
5.1.1 Safety-Related Ecuipment 

The safety-related equipment in these areas include the decay heat removal 
heat exchangers and pumps, the reactor building spray pumps, and safety 
related cabling. The equipment that may be required for safe shutdown in 
a fire emergency includes the decay heat removal heat exchangers and 
pumps, and safety-related cabling.  

The pumps for each division are located in separate rooms. However, the 
walls are not three-hour fire-rated.  

5.1.2 Combustibles 

The significant combustible in this area is a moderate amount of lubricating 
oil associated with the pumps. Cabling for the pumps is contained in conduit.  

5.1.3 Consequences if No Fire Suopression 

An unmitigated lubricating oil fire in the pump rooms would not likely spread 
out of the affected room, due to the limited amount of oil in each pump.  

An unmitigated lubricating oil fire in these areas would not affect redundant 
safe shutdown related cables due to the low-combustible loading, and the 
separation from each other and from combustibles in the area.  

5.1.4 Fire Protection Systems 

There is no fire detection or automatic suppression for the pump rooms or 
access areas. The licensee relies on portable extinguishers, and hose 
stations at the next higher elevation, to fight fires in these areas.
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5.1.5 Adequacy of Fire Protection 

-With prompt fire detection, manual suppression would be adequate to extin
guish fires in these areas and limit involvement of safety equipment.  
However, the fire protection for these areas is inadequate due to the lack 
of smoke detectors and water hose stations.  

5.1.6 Modifications and Recommendations 

The licensee has proposed to provide smoke detectors in these areas and 
hose stations that can reach the combustibles in these areas with an 
effective hose stream.  

Subject to implementation of these modifications, we find that fire protec
tion for these areas satisfies the objectives detailed in Section 2.2 of 
this report and is, therefore, acceptable.  

5.2 Auxiliary Building Hallway at Elevation 372 Feet 
5.2.1 Safety-Related Equipment 

This area is adjacent to the cable spreading room and a battery room on 
one side, and the other battery room and a switchgear room on the other side, 
and has a doorway to the turbine building. The area is bounded by three-hour 

fire-rated walls. A considerable quantity of safety-related and nonsafety
related cables are in open trays and in conduits. Safe shutdown systems 
that potentially may be affected are service water, diesel generators, 
makeup pumps, and emergency feedwater.  

5.2.2 Combustibles 

The significant combustible material in this area consists of a large 
quantity of electrical cable insulation in open cable trays.  

5.2.3 Consequences if No Fire Suppression 

An unmitigated fire in this area could involve redundant safety divisions 
*due to heat generation, radiant energy, or direct flame impingement. The 
licensee's fire hazards analysis shows that separation of safe shutdown 
cables is generally good. However, there are a few locations where cables 
affecting redundant safe shutdown systems cross and an unmitigated fire in 
this area could cause loss of control of these systems from the control room, 
requiring manual operation of valves and switchgear to operate safe shutdown 
equipment.  

5.2.4 Fire Protection Systems 

There is no automatic suppression or fire detection capability in this 

area. Manual hose stations and hand held extinguishers are available for 

fighting fires in this area.
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5.2.5 Adequacy of Fire Protection 

The existing manual suppression capability would be adequate to control 
fires in this area if promptly detected; however, it may not be adequate 
to prevent involvement of redundant safe shutdown equipment.  

5.2.6 Modifications and Recommendations 

The licensee has proposed to provide a directional spray system actuated 
by heat and smoke detection and provide flame retardant cable coating where 
redundancies are in proximity, or coat all trays with flame retardant and 
provide smoke detection and a wet pipe sprinkler system. We find that, 
subject to implementation of either of the above described modifications, 
fire protection for the hallway-elevation 372 feet of the auxiliary building 
satisfies the objectives detailed in Section 2.2 of this report and is, 
therefore, acceptable.  

5 3 Auxiliary Building 
5.3.1 Safety-Related Equipment 

The safety-related control room, cable spreading room, switchgear rooms, 
electrical penetration areas, piping penetration areas, diesel generator 
rooms, battery rooms, auxiliary feedwater pump rooms, and hallway at 
elevation 372 feet are in the auxiliary building, but are addressed in 
other sections of this report. The remainder of the auxiliary building 
contains areas with safety-related cables; a feiw of these areas contain 
redundant safe shutdown cables. The makeup pumps are also within this 
area, each located in a separate room. The makeup pumps would be required 
for safe shutdown to provide primary system makeup and boration.  

5.3.2 Combustibles 

The significant combustibles in these areas of the auxiliary building are 
a small amount of cable insulation and a moderate amount of lubricating 
oil associated with the makeup pumps.  

5.3.3 Consequences if No Fire Suppression 

The licensee has evaluated the consequences of fires in these rooms and 
shown that, in most areas, the separation of redundant cables from combus
tibles or the separation between redundant cables is such that it is 
highly unlikely that an unmitigated fire would involve such cables. In 
the condensate demineralizer area, however, an unmitigated fire may cause loss 
of redundant safe shutdown systems.  

5.3.4 Fire Protection System 

There are no detection devices in these areas of the auxiliary building. Two 
areas are provided with sprinkler protection, the laboratory/demineralizer area 
and the controlled access area. Hose stations are accessible to all areas 
and portable extinguishers are provided.  
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5.3.5 Adequacy of Fire Protection 

With prompt fire detection, manual suppression would be adequate to control 
fires in these areas and limit the effects of the fire. Lack of detection 
may allow the fire to continue unnecessarily. Despite suppression, in the 
condensate demineralizer area a fire may affect redundant safe shutdown systems 
due to the proximity of the cables to each other.  

5.3.6 Modifications and Recommendations 

The licensee has proposed to install smoke detection devices in these 
areas to detect cable fires or other fires that may jeopardize safety 
related equipment. Additionally, an automatic wet pipe sprinkler system 
will be extended to protect redundant safe shutdown cabling in the condensate 
demineralizer area. Subject to implementation of these modifications, we 
find fire protection for these areas satisfies the objectives detailed in 
Section 2.2 of this report and is, therefore, acceptable.  

5.4 Piping Penetration Areas - Auxiliary Building 
5.4.1 Safety-Related Equipment 

Each of the piping penetration areas generally has cables and valves associated 
with one of the redundant divisions. There are, however, a few cables and 
valves from the redundant division located in these areas. Some of this 

equipment would be required for safe shutdown.  

5.4.2 Combustibles 

These areas contain no exposed combustibles. Cabling is contained in 
conduit.  

5.4.3 Consequences if No Fire Suppression 

Postulated fires in these areas could only result from transient combus
tibles. Due to the separation of redundant cables, fires in most locations 
would not affect redundant equipment. In a few locations, redundant safe 
shutdown cabling is in proximity to each other and may be damaged in a 
fire involving transients, although unlikely.  

5.4.4 Fire Protection Systems 

Fire detection or automatic suppression equipment has not been provided in 
these areas. Portable extincuishers are located within and adjacent to 
these areas. Manual hose stations are not accessible to all of these areas 
with the existing hose available at the hose station.  
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5.4.5 Adequacy of Fire Protection

-Due to the low combustible loading, manual fire protection using portable 
extinguishers would be adequate to extinguish fires in these areas and to 
prevent the loss of redundant safe shutdown equipment. However, without 
adequate detection in these areas, fires could proceed undetected and 
allow the damage of safety-related equipment some of which may be used for 
safe shutdown.  

5.4.6 Modifications and Recommendations 

The licensee has proposed to install smoke detectors in the piping penetration 
areas to detect fires in transient combustibles.  

Subject to implementation of this modification, we find that fire protection 
for the piping penetration areas satisfies the objectives of Section 2.2 of 
this report and is, therefore, acceptable.  

5.5 Containment Electrical Penetration Areas 
5.5.1 Safety-Related Equipment 

There are four containment electrical penetration areas in the auxiliary 
building. These areas are mainly devoted to the passing of cables of one 
division into containment. There are, however, a few cables from the 
redundant division routed through these areas in two of the four ar-eas.  

5.5.2 Combustibles 

The significant combustible materials in these areas consist of a moderate 
amount of organic type electrical cable insulation in open trays and in a 
motor control center cabinet.  

5.5.3 Consequences if No Fire Suppression 

A few cables from the redundant division were routed through two of these 
areas. The licensee has evaluated the loss of cables in these areas and 
has found that for three areas the complete loss of the cables would not 
affect redundant safe shutdown equipment. In one of the areas, diesel 
generator exhaust fans could be affected.  

5.5.4 Fire Protection Systems 

The primary means of fire suppression in each of these areas is a closed 
head sprinkler system with a manually initiated inline control valve.  
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The ionization type detectors are provided for early warning to allow 
manual fire suppression before the postulated fire is able to significantly 
-propagate. Manual hose stations and hand held portable extinguishers are 
provided as backup.  

5.5.5 Adequacy of Fire Protection 

For three of the penetration areas the existing sprinkler system protectior 
is adequate to prevent involvement of redundant safe shutdown equipment.  
For the one penetration area where redundant cables required for safe 
shutdown are located, the separation is not sufficient to assure a fire 
could be extinguished prior to involvement of redundant cables.  
A local fire could cause damage to occur to redundant safe shutdown 
cables due to the proximity of the cables and the lack of auto
matic initiation of the suppression system.  

5.5.6 Modifications and Recommendations 

The licensee has proposed, in the upper north electrical penetration area, 
to modify the existing sprinkler system to provide automatic actuation and 
to install barriers between redundant safe shutdown related cables to 
protect against both being affected by a fire.  

Subject to implementation of the above descri-bed modifications, we find 
that the fire protection for these areas satisfies the objectives of 
Section 2.2 of this report and is, therefore, acceptable.  

5.6 Emergency Feedwater Pump Room 
5.6.1 Safety-Related Equipment 

The two safety-related emergency feedwater pumps are located in this room.  
At least one emergency feedwater pump should be available for safe shutdown.  

5.6.2 Combustibles 

The significant combustible in these rooms is a few quarts of lube oil 
associated with the pumps.  

5.6.3 Consequences if No Fire Suopression 

Due to the low combustible contents of the area' there is sufficient 
separation between the emergency fuel water pumps that only one pump 
would be effected by an unmitigated fire.  

5.6.4 Fire Protection Systems 

There is no detection or automatic fire suppression for this room.  
A manual hose station accessible to this room is available.
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5.6.5 Adequacy of Fire Protection 

With prompt fire detection,manual fire suppression capability pro
vided would be adequate to suppress fires in the emergency feed
water pump rooms and may allow suppression of a fire before either 
emergency feedwater pump is lost. The lack of detection would 
allow the fire to continue unnecessarily.  

5.6.6 Modifications and Recommendations 

The licensee has proposed to add smoke detection devices in this area to 
provide prompt notification to the control room for fires in these areas.  

Subject to implementation of this modification, we find that fire protec
tion for these areas conforms to the provisions of Appendix "A" to BTP 9.5-1 
and is, therefore, acceptable.  

5.7 Switchgear Rooms 
5.7.1 Safety-Related Equipment 

The two switchgear rooms are located on elevation 372 feet of the auxiliary 
building. Each of the rooms contains primarily four kilovolt switchgear 
and associated cablinc of one safetvdi,vision. There are a few cables 
from the redundant division routed through each of the switchgear rooms.  

5.7.2 Combustibles 

The switchgear rooms contain combustible electrical cable insulation in 
trays and inside electrical cabinets. The trays are lightly loaded and 
represent only a moderate fire load.  

5.7.3 Consequences if No Fire Suppression 

In either switchgear room, an unsuppressed fire could result in severe 
damage to the electrical cables and cabinets of the associated safety 
train. In addition, an unsuppressed fire in either of the switchgear 
rooms could potentially result in the loss of redundant safety-related 
equipment some of which is required for safe shutdown.  

5.7.4 Fire Protection Systems 

There are no automatic fire suppression systems provided for tne switchgear 
rooms. Each room is enclosed by walls with a three-hour fire rating.  
Ionization smoke detectors are installed to provide prompt warning in the 
control room. The fire suppression capability consists of manual hose 
stations and portable extinguishers.
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5.7.5 Adequacy of Fire Protection 

The manual fire protection provided for these areas would be adequate 
to control and extinguish a fire in either of these areas. However, 
there is a remote possibility that a fire in either switchgear room 
could affect redundant safe shutdown cables prior to suppression of 
the fire due to the proximity of certain cables.  

5.7.6 Modifications and Recommendations 

The licensee has proposed to provide fire retardant board or blanket 
barriers to prevent fire from involving redundant cables required for safe 
shutdown in each of the switchgear rooms.  

We find that, subject to implementation of this modification, fire protec
tion for the switchgear rooms satisfies the objectives of Section 2.2 of 
this report and is, therefore, acceptable.  

5.8 Cable Spreading Room 
5.8.1 Safety-Related Equipment 

The cable spreading room is located at elevation 374 feet directly below 
the control room. Redundant divisions of safety-related cables are 
routed through the room.  

5.8.2 Combustibles 

The significant combustibles in this area consist of a large amount of 
organic type electrical cable insulation. All safety-related cables are 
in conduit located above the nonsafety cables in open trays.  

5.8.3 Consequences if No Fire Suppression 

An unmitigated fire in this room could become large enough to affect 
cables from both redundant divisions due to direct involvement or due to 
heat buildup in the room. A loss of the cable spreading room would 
cause the loss of control of redundant safe shutdown equipment from the control room.  

5.8.4 Fire Protection Systems 

Automatic smoke detectors mounted at ceiling level are provided.  
Detectors provide alarms in the control room. An automatic closed 
head sprinkler system is provided to suppress fires. Hose stations 
accessible to the area are also available.  

5.8.5 Adequacy of Fire Protection 

The ionization type smoke detector will provide rapid response to in
cipient fires in cable trays. The automatic suppression system provided 
may not be adequate to suppress localized fires rapidly enough to pre
vent the involvement of redundant safe shutdown equipment due to the 
location of the sprinkler heads and the need for heat buildup to actuate
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the system. Some redundant cables may become involved in a fire in a 
localized area. Hose stations are easily accessible to the room and 
adequate access is provided to fight fires manually.  

5.8.6 Modifications and Recommendations 
The licensee has proposed to either: modify the existing sprinkler 
system to a spray system actuated by heat and smoke detectors; or 
to provide flame retardant coatings for each open cable tray in con
junction with the existing sprinkler system.  

We find that, subject to implementation of either of these modifications, 
fire protection for the cable spreading room satisfies the objectives of 
Section 2.2of this report and is, therefore, acceptable.  

5.9 Battery Rooms 
5.9.1 Safety-Related Ecuipment 

There are two engineered safety features battery rooms located at elevation 
372 feet, each is enclosed by three-hour fire rated walls, floor, and 
ceiling. Each room contains the batteries and cables from only one of the 
two redundant divisions of safety equipment.  

5.9.2 Combustibles 

The significant combustibles in the battery rooms are the plastic battery 
cases. Hydrogen buildup is precluded by continuously operating venti
lation exhaust fans. An alarm in the control room is provided to signal 
loss of ventilation flow.  

5.9.3 Consequences if No Fire Sunoression 

An unsuppressed fire in a battery room could cause the loss of one of the 
redundant batteries, but would not affect the redundant battery.  

5.9.4 Fire Protection Systems 

Automatic smoke detection which alarms to the control room is provided.  
Portable extinguishers are available and fire hose stations are access
ible to the rooms.  

5.9.5 Adecuacv of Fire Protection 

In view of the limited quantity of combustibles, the redundant battery 
would not be affected since the fire would be contained by the three
hour rated fire enclosure. The detection and suppression provided is 
adequate to detect and extinguish fires which may occur in these rooms.
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5.9.6 Modifications and Recommendations 

'e find the fire protection for the battery rooms conforms to the provisions 
of Appendix A to BTP 9.5-1 and is, therefore, acceptable.  

5.10 Diesel Generator Rooms 
5.10.1 Safety-Related Equipment 

Each of the two redundant diesel generator rooms contains a diesel generator 
unit along with associated safety-related control panels, cabling, and 
fuel oil day tank. Only one division of this equipment is-necessary for 
safe shutdown upon loss of offsite power.  

5.10.2 Combustible 

Significant combustibles in each room include diesel-generator lubricating 
oil, diesel fuel oil in fuel lines and the day tank, and electrical cable 
insulation. The day tanks are located integral with the base of the 
diesel generator in a heavy welded steel enclosure.  

5.10.3 Consequences if No Fire Suppression 

An unmitigated fire in one diesel generator room could cause loss of 
availability of one redundant division of safety-related equipment if 
normal AC power is also not available. The redundant diesel generator 
would not be affected due to tie separation of the diesels by three-hour 
fire-rated walls and doors.  

5.10.4 Fire Protection Systems 

The primary suppression in each room is a manually actuated deluge system 
which can be operated from the control room. Backup suppression is pro
vided by a hose station located outside of the rooms and portable extin
guishers. Early warning fire detection is provided by flame and smoke 
detectors.  

5.10.5 Adequacy of Fire Protection 

The sprinkler system would be adequate to control large fires and suppress 
small fires, once manual action was taken to activate the sprinkler system.  
However, the lack of automatic actuation could allow fires to become 
unnecessarily large prior to manual actuation.  

Smoke detection is adequate to provide early warning of fires.  

5.10.6 Modifications and Recommendations 

The licensee has proposed to modify the suppression system for the diesel 
generator rooms to be an automatically actuated system to insure prompt 
suppression of fires in these areas.
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Subject to implementation of this modificatidn, we find that fire protection 

for the diesel generator rooms conforms to the provisions of Appendix A to 

'BTP 9.5-1 and-is, therefore, acceptable.  

5.11 Control Room 
5.11.1 Safety-Related Equioment 

The control room contains safety-related cables within control cabinets 

and consoles. Certain of these cables and control cabinets would be 

required for safe shutdown. Redundant safety-related cables, some of 

which are required for safe shutdown, are located in the below/floor 
space.  

5.11.2 Combustibles 

The significant combustibles in this area consist of electrical cable 

insulation, electrical comoonents in panels and consoles, and a small 

amount of class A combustibles such as log books, drawings, operating 

procedures and computer printouts.  

The below/floor space contains a moderate amount of cable insulation.  

5.11.3 Consequences if No Fire Suooression 

A postulated unmitigated fire in the control room below/floor space 

has the potential for damaging redundant safety-related cabling some 

of which may be required for safe shutdown. The safety related 

cabling is in conduit, but may be exposed by fires in nonsafety re

lated cables in open trays.  

A postulated fire in certain control room cabinets or consoles would 

affect safe shutdown systems. The redundant systems are, however, 

located in separate cabinets. Due to the separation provided and the 

low combustible load, it is unlikely that an unmitigated fire would 

affect redundant systems.  

5.11.4 Fire Protection Systems 

Smoke detectors are located above the ceiling and in the exhaust ducts 

which ventilate the control cabinets. Smoke detectors are not provided 

inside of panels or consoles. Automatic Halon systems actuated by heat 

detectors are provided for the above ceiling and below floor spaces.  

Portable fire extinguishers are located in the control room, and a 

manual hose station is located outside the control room. However, no 

Class A rated extinguisher is provided.  

5.11.5 Adequacy of Fire Protection 

The location of the detectors in the ventilation exhaust duct is such that 

the combustion products from a small fire in a panel oiould be diluted by 

air from other sources causing a reduction in the system's capability to 

detect such a fire. Fires may, therefore, cause significant damage to 

safety-related systems. In view of the light combustible loading and the 

separation provided, with prompt detection, manual suppression would be 

adequate to control and suppress fires which may occur.
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The automatic Halon system for the below floor space uses heat sensors 
to actuate the system which act more slowly than smoke detectors and 
hence, may allow damage to redundant safe shutdown systems prior to 
actuation.  

5.11.6 Modifications and Recommendations 

The licensee has proposed to install smoke detectors in each safety-related 
cabinet and console containing safe shutdown equioment and to provide a 

portable water or Halon 1211 class A extinguisher 

The licensee has also proposed to modify the Halon systems for the below 

floor and above ceiling spaces to provide a faster response by using 
smoke detectors for actuation. In addition, to prevent damage to re

dundant systems prior to actuation of the Halon system, the licensee 
has proposed to coat the exposed nonsafety-related cable in open trays 
in the below/floor space with a flame retardant coating.  

Subject to implementation of these modifications, we find fire protection 

for the control room conforms to the provisions of Appendix A to BTP 9.5-1 

and is, therefore, acceptable.  

5.12 Reactor Building 
5.12.1 Safety-Related Ecuioment 

Safety-related equipment in containment includes: reactor vessel primary 

coolant piping, core flood tanks, pressurizer, instrumentation, 
containment air coolers, valves, and associated cabling.  

5.12.2 Combustibles 

Significant combustibles in containment, include a large quantity of elec

trical cable insulation and the lubricating oil associated with each of the four 

reactor coolant pump motors. The cable insulation is most hignly concan

trated at the penetration areas in containment; however, the cables are 

divisionally separated into different widely separated penetrat~ion areas.  

5.12.3 Consequences if No Fire Suppression 

An unmitigated fire involving oil from a reactor coolant pump would most likely 

result in damage to only one pump due to the oil containment system 'or oil 

leaks which limits the amount of oil available to burn to a small amount and 

because the pumps are widely separated in separate cubicles, thus, there is 

sufficient physical separation. The separation of cables is such that a 

fire in the vicinity of one pump would not cause loss of safe shutdown 

capability. However, the adequacy of the oil collection system has not 

been demonstrated by the licensee.  

An unsuppressed fire in electrical cables at the penetration areas inside con

tainment would cause sicnificant damage to safety-related cables, but would 

only involve cables from one safety division and would not affect safe shut

down of the plant.  
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5.12.4 Fire Protection Systems

Manually controlled closed-head :fire suppression systems are provided 
at the electrical penetration areas in containment. These systems have 
fusible element heads, and control valves actuated by control switches in 
the control room or from a pull box near the control valve. In addition, 
ionization detectors are provided to give early warning of fire conditions.  

Portable extinguishers are provided at various elevations in containment; 
however, no manual hose stations are provided.  

Lubricating oil catch basins for the reactor coolant pumps are provided 
which would'drain oil leakage to a container, and thus mitigate the 
effects of a reactor coolant pump motor fire; however, the adequacy of 
these basins to collect oil from all potential leakage points has not 
been demonstrated by the licensee.  

5.12.5 Adequacy of Fire Protection 

The sprinkler systems at the cable penetration areas would be adequate to 
control fires in these areas and reduce the loss of safety-related equip
ment.  

The reactor oil catch basins which drain to diked tanks at the bottom 
floor of the reactor building may not serve for all possible leaks.  

Portable extinguishers would not be adequate to suppress cable insulation 
fires or in residual oil on the reactor coolant purpo.  

5.12.6 Modifications and Recommendations 

The licensee has proposed to (1) evaluate the reactor coolant pump oil 
containment system and to upgrade the containment system where necessary 
to assure that oil leaks are contained in accordance with guidelines given by 
the staff and conmmitted to by the licensee, and (2) provide hose stations 
within containment to fight fires.  

We find that, subject to implementation of these modifications, the fire 
protection for the reactor building conforms to the orovisions of 
Appendix A to BTP 9.5-1 and is, therefore, acceptable.  

5.13 Intake Structure - Service Water Pumos 
5.13.1 Safetv-Related Equizment 

The intake structure contains three service water pumos and the electrical 
cabling associated with these pumps. At least one of these pumos would be 
required for safe shutdown. The two fire pumps are also located in this area, 
in separate three-hour fire-rated enclosures.  

5.13.2 Combustibles 

The significant combustibles in this area include a small amcunt of 
lubricating oil associated with the service water pumps, a small 
amount of electrical cable insulation, and the lube oil and day tank fuel supply 
for the diesel fire pump.
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5.13.3 Consequences if No Fire Suppression 

An unsuppressed service water pump lubricating oil fire would not affect more 
than one service water pump due to the small quantity of oil, the physical 
separation and barriers between pumps, and the open vents to atmosphere to 
relieve any heat buildup. An unsuppressed fire in either fire pump soon would 
only affect that pump due to the fire rated enclosure.  

5.13.4 Fire Protection Systems 

There is no fire detection or automatic fire suppression in this area.  
Yard hydrants and hose houses are located within reach of this area.  

5.13.5 Adequacy of Fire Protection 

Fire protection for this area is inadequate in,that no means-to detect 
fire in this area which contains safety-related equipment has been provided.  
With prompt detection, manual hoses and extinguishers would be adequate to 
extinguish fires in the area.  

5.13.6 Modifications and Recommendations 

The licensee has proposed to install smoke detectors in the intake struc
ture to alarm in the control room in event of a fire.  

Subject to implementation of this modification, we find fire protection 
for the intake structure satisfies the objectives detailed in Section 2.2 
of this report and is, therefore, acceptable.  

5.14 Yard Area 
5.14.1 Safety-Related Equipment 

The safety-related equipment in the yard area includes underground power 
cables to the service water pumps at the intake structure, the two under
ground diesel fuel storage tanks, and the refueling water tank.  

5.14.2 Combustibles 

The significant combustibles which were considered because of their poten
tial for exposure to safety-related systems included oil-filled transformers, 
underground diesel storage tanks, and an oil-fired auxiliary boiler and 
fuel tank. In addition, the potential exists for the introduction of 
significant combustibles to the yard area, such as fuel oil trucks. No 
significant combustibles are located in the area of the refueling water 
storage tank.  

5.14.3 Consequences if No Fire Sucoression 

An unsuppressed fire in the transformers auxiliary boiler, or storage tanks 
in the yard area would not present a significant fire exposure to safety-related 
systems because of intervening distance or barriers. However, the manholes 
contain redundant electrical cables which extend to the service water pumps at 
the intake structure. These cables are located in open trays within the manholes
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separated vertically by about twelve inches with no barriers. An 

electrical fault in one cable may cause loss of the redundant cable.  

5.14.4 Fire Protection Systems 

Yard hvdrants and hose lines stored in hose houses are available for 
manual suppression as discussed in Section 4.3 of this report. Automatic 
water sprays are provided on the main and auxiliary station transformers.  

5.14.5 Adequacy of Fire Protection 

We find that the fire protection provided in the yard area is adequate to 
suppress fires that may occur and protect safety-related equipment. The 
exception to this is the manholes where manual suppression would not be 
adequate to prevent involvement of redundant service water pump power 
cables in an electrical fault.  

5.14.6 Modifications and Recommendations 

The licensee has proposed to install an adequate barrier between cable 
trays to assure that faults in service water pump cables in the manholes 
are prevented from affecting the redundant service water pump cables.  

We find that, subject to implementation of this modification, fire 
protection for the yard area satisfies the objectives detailed in 
Section 2.2 of this report and is, therefore, acceptable.  

5.15 Fuel Oil Storage Vault 
5.15.1 Safety-Related Equipment 

The fuel oil storage vault is located outside, remote from other buildings.  
The vault contains the four main storage tanks for the emergency diesel 
generators. Each of the fuel tanks is located within a separate concrete 
enclosure in the vault building. These tanks supply the diesels for both 
Units 1 and 2.  

5.15.2 Combustibles 

Each of the fuel oil storage tanks contains 22,500 gallons of fuel oil.  

5.15.3 Consequences if No Fire Suppression 

An unmitigated fire in the hallway would not involve any of the fuel tanks 
due to the three-hour rated fire barriers between the hall and the tank 
rooms. In addition, a fire in any of the tank rooms would not involve 
other tanks in as much as three-hour rated fire barriers exist between 
each tank.
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5.15.4 Fire Protection Systems 

"The fire suppression system provided for each of the diesel fuel tank 
rooms is manually actuated dry pipe sprinkler systems. Smoke detectors 
which alarm in the control room are the means of detection for each fuel 
tank room. Each of the fuel tanks is located in a pit to prevent oil 
spills from leaking into other areas and are separated from each other by 
three-hour fire rated walls. Outside fire hydrants are within easy access 
of the building.  

5.15.5 Adequacy of Fire Protection Systems 

The fire protection systems in the fuel oil storage vault are adequate to 
limit involvement to one fuel tank and to extinguish fires in the tank 
rooms.  

5.15.6 Modifications and Recommendations 

No modifications are proposed or recommended for this area.  

We find that the fire protection for the fuel oil storage facility conforms 
to the provisions of 8TP 9.5-1, Appendix A, and is acceptable.  

5.16 Electrical Equipment Room - Elevation 368 Feet 
5.16.1 Safety-Related Equipment 

This area contains primarily electrical cables and equipment (480 volt 
switchgear) related to one division of safety equipment. A few of the 
redundant division cables are located within the area.  

5.16.2 Combustibles 

The significant combustible in this area is a moderate amount of electrical 
cable insulation.  

5.16.3 Consequences if No Fire Suppression 

An unmitigated fire in this area could affect cables from a large number 
of safety-related systems of one division and a few cables of the redundant 
division. However, safe shutdown of the plant would not be affected duE 
to the availability of redundant systems which are not affected by a fire 
in this area.  

5.16.4 Fire Protection Systems 

The primary protection for this area is afforded by portable extinguishers 
and by hose stations. No detection is provided.  
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5.16.5 Adequacy of Fire Protection 

The suppression capability for this area is adequate to extinguish 
fires. However, the lack of fire detection capability would allow a 
fire to continue in this safety-related area and to involve safety 
systems unnecessarily.  

5.16.6 Modifications and Recommendations 

The licensee has proposed to install ionization type smoke detectors to 
detect fires in their incipient stages to allow for prompt fire brigade 
response and thereby reduce potential damage.  

We find that, subject to implementation of this modification, fire protec
tion for this electrical equipment room satisfies the objectives of 
Section 2.2 of this report and is, therefore, acceptable.  

5.17 Turbine Building 
5.17.1 Safety-Related Equipment 

The licensee's fire hazards analysis shows that no safety-related equipment 
is located in the turbine building.  

5.17.2 Combustibles 

The significant combustibles in the turbine building include cable 
insulation, oil associated with turbine lubrication, hydrogen seal 
oil, feedwater pumps, and other equipment, and hydrogen. The turbine 
lubricating oil piping is guarded pipe. The lubricating oil reservoir, 
conditioner, and clean and dirty lubricating oil storage tanks are 
located in three-hour fire-rated enclosures.  

5.17.3 Consequences if No Fire Suppression 

The fire barriers separating safety-related areas from the turbine building 
assure that unmitigated turbine building fires-have no adverse 
consequences on safety-related equipment located in adjacent areas. The 
licensee's fire hazards analysis shows that safe shutdown equipment is 
not located in the turbine building and therefore fires in this area would 
not cause loss of capability to perform safe shutdown.  

5.17.4 Fire Protection Systems 

Automatic sprinkler systems designed in accordance with NFPA No. 13 
requirements are provided for a oortion of the turbine building below the 
operating floor and for the lubricating oil storage tanks.  

Automatic deluge systems actuated by heat detectors, are provided for 
the feedwater pump lubricating oil reservoir, turbine lubricating 
oil reservoir and the hydrogen seal oil unit.
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The turbine bearing and the exciter housing are protected by automatic CO2 
"systems.  

In addition, manual hose stations and portable extinguishers are provided 
throughout the turbine building.  

5.17.5 Adequacy of Fire Protection 

Since the major sources of combustibles are protected with automatic 
suppression systems and because fires in the turbine building would not 
prevent safe shutdown of the plant, we conclude that the fire protection 
for the turbine building is adequate.  

5.17.6 Modifications and Recommendations 

We find that the fire protection for the turbine building conforms to the 
provisions of Appendix A to BTP 9.5-1 and is, therefore, acceptable.
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6.0 ADMINISTRATIVE CONTROLS

The administrative controls for fire protection consist of the fire 
protection organization, the qualifications and training for fire protec
tion personnel, the controls to be exercised over combustibles and 
ignition sources, plans and procedures for fighting fires in the various 
plant areas, and the quality assurance provisions for fire protection.  
The licensee has provided a detailed description of proposed administra
tive controls. Plans and procedures stipulating the management and 
staff organization and its qualifications; the fire brigade training 
program; controls over combustibles and ignition sources; and the pre
fire plans for fighting fires are being developed and implemented. The.  
program and its implementing procedures as provided by letter from the licensee 

dated April 26, 1978, as supplemented by letters dated June 13, June 15, June 29 

and July 7, 1978 are found acceptable by the staff using items referenced in 

Sections 1.0(e) and 1.0(f).  

We have evaluated the areas at ANO-1 to determine the minimum required 

fire brigade size to cope with fires that may occur, and have determined 

that a five man brigade is required. The licensee has proposed a five 

man fire brigade to be available on site during all shifts, and in

dependent of demands placed on operating personnel and the security 

force in a fire situation. This requirement is being incorporated into 

the Technical Specifications with implementation 90 days after issuance 

of this report.  

All five of the brigade members receive the same instruction and 
practice, including familiarization with the contents of the prefire 
plans with the exception that two members will not receive fire fighting 
strategy training because they are under the direction of a trained 
brigade leader. These two members do receive an acceptable level of 
training to perform their assigned tasks. Strategy training is only re
quired for brigade leaders and includes decision factors, direction of 
brigade, problem sessions and coordination of various pieces of equipment.  

We find that, subject to implementation of the above described programmatic 
changes, the fire protection program satisfies the objectives identified 
in Section 2.2 of this report and is, therefore, acceptable.
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7.0 TECHNICAL SPECIFICATIONS 

The Technical Specifications have previously been modified to incorporate 
interim Technical Specifications which include limiting conditions for 
operation and surveillance requirements for existing fire protection 
systems and administrative controls. A proposed Technical Specification 
change is to require that at least five individuals with fire protection 
training be on site at all times. This would be an increase in the 
size Fire Brigade. We find the change acceptable. Following the 
implementation of the modifications of fire protection systems resulting 
from this review, the Technical Specifications will be similarly 
modified to incorporate the limiting conditions for operation and sur
veillance requirements for these modifications.
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8.0 CONCLUSIONS 

The licensee has performed a fire hazards analysis and has proposed 
certain modifications to improve the fire protection program. Additional 
modifications have been proposed by the licensee during the course of 
our review of the fire hazards analysis and our onsite evaluation of the 
fire protection program. These proposed modifications are summarized in 
Section 3.  

In summary, significant steps are being taken to assure that safe shutdown 
can be accomplished and the plant maintained in a safe condition during 
and following potential fire situations. Upon implementation of the 
licensee's proposed modifications summarized in Section 3, we find 
that the provisions of Section 2.0 are satisfied and that: 

(1) Combustibles in safety-related areas are limited to the extent 
practicable; 

(2) Fire detection and suppression systems will minimize, consistent with other 
safety requirements, the effects of fire on safety-related systems and will 
not in themselves significantly impair the capability of safety-related systems.  

(3) Redundant safe shutdown systems are separated from each other and, 
where practicable, from significant combustibles by barriers or 
distances, or are adequately protected by fire suppression systems, 
such that a fire in any fire area will not prevent safe shutdown of 
the plant; 

(4) A fire in any fire zone will not damage safety-related structures 
such that they cannot perform their safety function; 

(.5) The fire protection organization has the professional qualifications 
to implement the fire protection program, and administrative controls 
are adequate to maintain control of combustibles, ignition sources, 
and the fire protection organization; and 

(6) A fire in any fire zone will not cause the release of amounts of 
radioactive material in excess of those considered in previous 
safety evaluations.  

We find that the licensee's proposed modifications described herein are 
acceptable both with respect to the improvements in the fire protection 
program that they provide and with respect to continued safe operation 
of the facility.  

In the report of the Special Review Group on the Browns Ferry Fire 
(NUREG-0050) dated February 1976, consideration of the safety of opera
tion of all operating nuclear power plants pending the completion of our 
detailed fire protection evaluation was presented. The following
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quotations from the report summarize the basis for our conclusion that 
the continued operation of the facility, pending implementation of all 
facility modifications, does not present an undue risk to the health 
and safety of the public.  

"A probability assessment of public safety or risk in 
quantitative terms is given in the Reactor Safety Study 
(WASH-1400). As the result of the calculation based on 
the Browns Ferry fire, the study concludes that the 
potential for a significant release of radioactivity from 
such a fire is about 20% of that calculated from all 
other causes analyzed. This indicates that predicted 
potential accident risks from all causes were not greatly 
affected by consideration of the Browns Ferry fire. This 
is one of the reasons that urgent action in regard to 
reducing risks due to potential fires is not required.  
The study (WASH-1400) also points out that 'rather straight
forward measures, such as may already exist at other 
nuclear plants, can significantly reduce the likelihood 
of a potential core melt accident that might result from 
a large fire.' 

"Fires occur rather frequently; however, fires involving 
equipment unavailability comparable to the Browns Ferry 
fire are quite infrequent (see Section 3.3 of [NUREG-0050]).  
The Review Group believes that steps already taken since 
March 1975 (see Section 3.3.2) have reduced this frequency 
significantly.  

"Based on its review of the events transpiring before, 
during and after the Browns Ferry fire, the Review Group 
concludes that the probability of disruptive fires of the 
magnitude of the Browns Ferry event is small, and that 
there is no need to restrict operation of nuclear power 
plants for public safety. However, it is clear that much 
can and should be done to reduce even further the likeli
hood of disabling fires and to improve assurance of rapid 
extinguishment of fires that occur. Consideration should 
be given also to features that would increase further the 
ability of nuclear facilities to withstand large fires 
without loss of important functions should such fires 
occur. l 

We have determined that the license amendment does not authorize a 
change in effluent types or total amounts nor an increase in power level 
and will not result in any significant environmental impact. Having 
made this determination, we have further concluded that the amendment 
involves an action which is insignificant from the standpoint of environ
mental impact and pursuant to 10 CFR 51.5(d)(4) that an environmental 
impact statement, or negative declaration and environmental impact 
appraisal need not be prepared in connection with the issuance of this 
amendment.
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We have concluded, based on the considerations discussed above, that: 
(1) because the amendment does not involve a significant increase in the 

"probability or consequences of accidents previously considered and does 
not involve a significant decrease in a safety margin, the amendment 
does not involve a significant hazards consideration, (2) there is 
reasonable assurance that the health and safety of the public will not 
be endangered by operation in the proposed manner, and (3) such activities 
will be conducted in compliance with the Commission's regulations and 
the issuance of this amendment will not be inimical to the common defense 
and security or to the health and safety of the public.  

Dated: August 22, 1978
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9.0 CONSULTANTS' REPORT 

Under contract to Nuclear Regulatory Commission, Brookhaven National Laboratory 
has provided the services of fire protection consultants who participated in 
the evaluation of the licensee's fire protection program and in the preparation 
of the Safety Evaluation Report (SER). Their report, "Fire Protection in 
Operating Nuclear Power Stations - Arkansas-Unit I," dated July 1978, discus
ses several matters which have been addressed in the SER. The consultants' 
report contains recommendations which have, for the most part, been imple
mented during our evaluation. The consultants' recommendations which we have 
not adopted, along with our basis therefor, are identified herein.  

1. Consultants' Comment: Minimize Fire Effects 

"SER Item 8.0(2) concludes that fire detection and supgression will 
minimize the effects of fire on safety-related systems. The consultant 
does not concur in this conclusion. There are usually several protective 
approaches that can be utilized for a given fire hazard, with each 
approach offering certain advantages and disadvantages in terms of 
limiting the fire extent, damage due to the fire suppression agents 
employed, reliability, and cost effectiveness. In most cases, it is 
technically possible to reduce the damage potential to a very low level, 
but cost penalties often become severe. The fire protection systems 
that are being provided and recommended are to assure safe shutdown 
capability and will not necessarily minimize fire damage to all safety
related systems." 

Staff Response 

We agree with the consultants' comments that additional steps could 
always be taken to further reduce physical damage to structures, 
systems and components important to safety. However, we are using 
in our conclusion the term "minimize" in the context of its use in 
Appendix A to BTP 9.5-1 and GDC-3 where it means a general level of 
detection and suppression capability to provide reasonably prompt 
detection and suppression. This level of protection is afforded to 
all safety systems, not only where required to prevent loss of safe 
shutdown capability.  

2. Consultants' Comment. Valve Supervision 

"SER Item 4.3.1.3 indicates that the position of fire protection system 
valves will be controlled by locks or seals with periodic inspections.  
Locking or sealing programs depend upon ongoing administrative controls 
that are subject to human failure. Locks can also prevent prompt water 
shutoff if piping ruptures. It is recommended that electrical super
vision be required on all control valves for fire protection systems 
protecting areas containing or exposing safety-related equipment."
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,Staff Response 

The guidelines of Appendix A to BTP 9.5-1 allow electrical supervision, 
locking, or sealing with tamper proof seals with periodic inspection as 
means of assuring that valves in fire protection water system are in the 
correct position. Valves on other systems in the plant are presently 
under similar administrative control. The plant Technical Specifications 
require a monthly check of all valves in the flow path to fire suppres
sion systems. A review by the staff of Licensee Event Reports for all 
plants using such periodic checks indicatethat valves being in the in
correct position have not been a significant contributor to valve related 
failures. Additionally, standing water as a result of failure of sup
pression system piping will not damage safety-related equipment due to 
curbs, drains, mounting of equipment above floor level, grating and 
doorways. To date, the staff has not found any data that indicates 
that electrical valve supervision will significantly improve the avail
ability of fire suppression systems in nuclear power plants.  

3. Consultants' Comment: Seismic Damace 

"The SER does not consider the effect of seismic damage on primary and 
back-up fire protection systems, although Branch Technical Position 
9.5-1 addresses this item for new plants. It is recommended that the 
potential that a seismic event could cause both a fire and damage to the 
protective features provided to cope with the fire be further evaluated.  
This should include fires started in ncn-seismically qualified systems 
or areas that spread to safety-related systems because protective systems 
are damaged." 

Staff Resoonse 

Although BTP 9.5-1 calls for certain fire protection piping to be 
seismically qualified for new plants, the guidelines of Appendix A to 
BTP 9.5-1 do not require seismic qualification for fire protection 
systems at operating plants. The basis for the Appendix A position 
is the acceptably low likelihood of an earthquake caused fire of 
safety significance. This low likelihood is a result of the lack of 
self-iqnitable combustibles in the safety-related areas of the plant, 
the barriers between fire zones, the defense-in-depth approach to 
fire protection (control of combustibles, fire suppression, detectors, 
trained on-site fire brigades) and the seismic qualification of 
safety-related structures.  

4. Consultants' Comment: Smoke Removal 

"SER Item 4.4.1 indicates that portable fans and ducts will be accepted 

as the means for removing smoke from many plant areas. Fires in electrical 
insulation can generate copious amounts of dense smoke which hamper fire 

control efforts by rendering the atmosphere toxic and reducing visibility 

in the area. Properly used, self-contained breathing aoparatus can 

minimize the problem of toxic atmosphere, but little can be done to 

improve visibility exceot to remove the smoke from the building.  

Massive changes will be required in most areas of this plant if effective 

permanent smoke removal systems are required, the design of which would 

also have to include consideration of radioactivity releases. While 

portable fans and ducts may be effective for smoke coqtrol in many
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instances, there is concern that they will not be sufficient for a major 

'fire in some areas of the plant. It is recommended that this item be 

held open until better guidelines are developed for the evaluation of 

smoke generation potential and smoke removal system design." 

Staff Resoonse: 

Additional information and improved equipment would provide some benefit 

in the design and construction of fixed ventilation systems to be used 

for smoke removal in future plants. However, a massive plant redesign 

of current plant ventilation systems is not warranted because portable 
smoke removal eaui pment can be used in those plant areas with inadequate 
fixed smoke removal systems. Portable smoke removal units have been 

used in fire service for a sufficient length of time so that the limits 

on their use is well understood.  

In plants where smoke removal is dependent on such equipment, smoke 

removal is not generally initiated until the room atmosphere is cooled 

sufficiently, by fixed sprinkler operation or manual hose fogging to 

permit entry by fire fighting personnel. Ventilation prior to this time 

serves no purpose but to add oxygen to active fire sites. The current 

fire service portable smoke removal units have a sufficiently high 

temperature capability to remove smoke when the hot gases are cooled 

enough for fire brigade entry. The manual fire fighting consultants 
have made their evaluations of the fire fighting capabilities of a 

numbe-rof olants and have recommended use of the portable smoke exhaust 
systems. WJe require the licensees to develop prefire plans which include 
the proper use of ventilation equipment in each plant area of concern.  
This is addressed in our Administrative Controls review.  

Consequently, there is adequate information available at this time to 
continue to evaluate plant smoke removal capability. The use of fire 
suppression equipment, fire barriers and other fire protection measures 
are evaluated based on the need for immediate access into an area and 
the limitations imposed by the currently available portable smoke removal 
units. These concerns are evaluated on an area basis at each plant with 
due consideration of the advice of the manual fire fighting consultants.  

5. Consultants' Cormment: Unsuppressed Turbine Building Fires 

"SER Item 5.17 concludes that fire protection in the turbine building is 

acceptable. However, the licensee's fire hazard analysis does not 
adequately address the consequences of an unsuopressed lube oil fire in 
the turbine building (see October 24, 1977 letter from L. P. Herman to 
R. E. Hall on this subject)." 

Staff Response 

In the above mentioned letter, Mr. Herman states his belief that manual 

fire fighting would not provide an effective backup to automatic suppres

sion systems in the turbine building, and that automatic suppression 
systems are not highly reliable. He suggests that all plants should be
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designed to sustain an unsuppressed turbine building fire that could 
result in collapse of the turbine building.  

The staff does not deem such a design basis event assumption to be 
consistent with criteria used in evaluating other plant areas. In 
other areas such as in the cable spreading room, our conclusions are 
based on the effects of fire with automatic and manual suppression 
systems. We, therefore, have allowed the licensee to evaluate the 
effects of fires in the turbine building assuming the automatic suppres
sion systems protecting major oil hazards functions as designed.  

We have determined that the oil hazards in the turbine building are pro
tected as follows: automatic sprinklers are provided for a portion of the 
turbine building below the operating floor and for the lubricatinq oil storage 
tanks. Automatic deluge water systems are provided for the feedwater 
pumps, lubricating oil reservoir, turbine lubricating oil reservoir, 
and the hydrogen seal oil unit. In addition, manual hose stations and 
portable extinguishers are provided throughout the turbine building 
to supplement these automatic suppression systems.  

We have found that these systems provide adequate protection to assure 
the integrity of the turbine building. The staff believes that the 
reliability of such systems is at least equivalent to suppression 
systems in other areas of the plant and does not warrant design of 
the turbine building to sustain an unsuppressed fire.
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7590-01 

UNITED STATES NUCLEAR REGULATORY COMMISSION 

DOCKET NO. 50-313 

ARKANSAS POWER & LIGHT COMPANY 

NOTICE OF ISSUANCE OF AMENDMENT TO FACILITY 
OPERATING LICENSE 

The U. S. Nuclear Regulatory Commission (the Commission) has 

issued Amendment No. 35 to Facility Operating License No. DPR-51, 

issued to Arkansas Power & Light Company (the licensee), which revised 

the license and its appended Technical Specifications for operation 

of Arkansas Nuclear One, Unit No. 1 (ANO-I) (the facility) located 

in Pope County, Arkansas. The amendment is effective as of its 

date of issuance.  

The amendment adds a license condition relating to the completion 

of facility modifications for fire protection and modifies the 

Technical Specifications to require at least five individuals with 

fire protection training be on site at all times.  

The Commission has made appropriate findings as required by the 

Atomic Energy Act of 1954, as amended, and-the Commission's rules 

and regulations in 10 CFR Chapter I, which are set forth in the 

license amendment. Prior public notice of this amendment was not 

required since the amendment does not involve a significant hazards 

consideration.
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The Commission has determined that the issuance of this amendment 

will not result in any significant environmental impact and that pursuant 

to 10 CFR %51.5(d)(4) an environmental impact statement or negative 

declaration and environmental impact appraisal need not be prepared in 

connection with issuance of this amendment.  

For further details with respect to this action, see (1) the 

licensee's submittals dated September 17, October 5, 1976; June 16, July 18, 

August 30, September 6 and 21, October 26, December 12 and 20, 1977; 

and January 12 and 17, February 3 and 28, March 31, April 12 and 26, 

June 13, 15, 21, 29 and 30, and July 7, 14, and 25, 1978, (2) Amendment No. 35 

to License No. DPR-51, and (3) the Commission's rejated Safety 

Evaluation. All of these items are available for public inspection 

at the Commission's Public Document Room, 1717 H Street, N.W., 

Washington, D.C. and at the Arkansas Polytechnic College, Russellville, 

Arkansas. A copy of items (2) and (3) may be obtained upon request 

addressed to the U. S. Nuclear Regulatory Commission, Washington, D.C., 

Attention: Director, Division of Operating Reactors.  

Dated at Bethesda, Maryland, this 22nd day of August 1978.  

FOR THE NUCLEAR REGULATORY COMMISSION 

Robert W. Reid, Chief 
Operating Reactors Branch #4 
Division of Operating Reactors


