
Southern California Edison Company 
P.O. BOX 800 

2244 WALNUT GROVE AVENUE 

ROSEMEAD, CALIFORNIA 91770 

September 26, 1980 

Director, Office of Nuclear Reactor Regulation 
Attention: D. M. Crutchfield, Chief 

Operating Reactors Branch #5 
Division of Licensing 

U. S. Nuclear Regulatory Commission 
Washington, D. C. 20555 

Gentlemen: 

Subject: Docket No. 50-206 
Fire Protection Program Review 
San Onofre Nuclear Generating Station 
Unit 1 

By letters dated October 23, 1979 and January 23, 1980, the design 
details for the Fire Protection Modifications, which were installed during 
the present outage, were provided for NRC staff review as required by the 
Fire Protection Safety Evaluation Report (SER). The submitted design details 
were reviewed by Brookhaven National Laboratory resulting in comments and 
recommendations which were documented in the letters from Robert E. Hall to 
Robert L. Ferguson, "Re: San Onofre, Fire Protection Review," dated 
April 16, 1980 and May 13, 1980.  

The purpose of this letter is to provide response to the Brookhaven 
comments and recommendations in order to assist the NRC staff in resolving 
the additional concerns which have developed. Accordingly, the enclosed re
port is submitted. It includes a response to each of the items addressed in 
the Brookhaven transmittals.  

Several new commitments for design changes are provided in the 
enclosed report. In every case, but one, the installation is committed to be 
completed by April 30, 1981. This date represents the best estimate for 
completion which is available at present. The exception is the modification 
to the Reactor Coolant Pump oil collection system. Since this modification 
involves work inside containment, it may be necessary to postpone completion 
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of this item until the next outage of sufficient duration if it can not be 
completed during the current outage. In all cases, every effort will be 
made to expedite completion of the additional design changes so that it is 
possible that the changes will be completed at an earlier date than specified.  

One additional item which is not a part.of the Brookhaven review 
must also be resolved. Sub-item (9) under item 3.1.15 of the Fire Protection 
SER indicated the proposal to provide the following modification: 

"The doorway of the 480-volt switchgear room facing the station 
service transformers will be filled in to provide a fire barrier 
rating equivalent to the west wall of the room." 

The intent of this commitment was to protect the equipment inside 
the 480-volt switchgear room from the two-hour fire hazard created by a possi

ble spillage of the transformer oil in the adjacent transformers. In 
discussions with station personnel it was determined that it would be desirable 

to preserve a door at that location. A three-hour rated fire door was installed 
since it met the requirement for protection of the 480-volt switchgear room 
equipment from the fire hazard in question. Accordingly, it is requested that 

this modification be-accepted in place of the previously committed wall fill-in.  

It is hoped .that the submitted information assists the NRC staff 
to arrive at a prompt resolution of these concerns so that the Fire Protection 

Systems which are discussed in the enclosed report will no longer be considered 
open items.  

If you have any questions or desire additional information, please 

contact me.  

Very truly.yours, 

K. P. Baskin 
Manager of Nuclear Engineering, 
Safety, and Licensing 

Enclosure



ENCLOSURE 

RESPONSE TO BROOKHAVEN COMMENTS 
FIRE PROTECTION PROGRAM REVIEW 

SAN ONOFRE NUCLEAR GENERATING STATION UNIT 1 

. As a part of the NRC Staff review of the Fire Protection Program at San Onofre 
Unit 1, it was requirea that SCE provide the design details for the 
modifications to be installed during the refueling outage prior to startup for 
Cycle 8 operation. These design details were provided by letters dated 
October 23, 1979 and January 23, 1980 (References 2 and 3). The design 
details for Cycle 8 modifications were reviewed by the NRC consultant on Fire 
Protection, Brookhaven National Laboratory and the results of their review 
were provided by letters dated April 16, 1980 and May 13, 1980 (References 4 
and 5).  

The purpose of this report is to provide response to the Brookhaven comments 
and to state the SCE position on items where a difference in interpretation or 
definition of requirements exists. The review items are identified by the 
number specified in References 4 and 5 as applicable.  

Item 3.1.1 (5) - Fire Detection Systems 

Subitem (5) under Item 3.1.1 of Reference 1 indicated the proposal to provide 
additional smoke detectors in the turbine lube oil reservoir area of the 
turbine builaing. Item 3.1.1 states: 

"Early warning automatic fire detection systems will be provideo in the 
following areas: 

(5) Additional smoke detectors will be provided in the turbine lube oil 
reservoir area of the turbine building." 

Summary of Brookhaven Comments 

For the licensee to provide adequate smoke detection capability below the 
mezzanine in the turbine lube oil area, we recommend that a smoke detection 
system which complies with the guidelines of NFPA 72E 1978 be installed. This 
would require that the maximum detector spacing be 30 feet with no more than 
15 feet from any wall to a detector. Because of the congestion in the area 
due to cable trays, the maximum recommended spacing may need to be reduced to 
compensate for the obstructions.  

Additionally, we recommend that the licensee justify the location of the 
detectors through analysis or in situ tests. Until the above is completed, we 
recommend that the NRC not accept the detector installation design.
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Response 

The intent of this commitment was to provide detection of a fire and actuation 
of the automatic fire extinguishing systems in the north end of the turbine 
building to protect the safety related cables in the area and to extinguish a 
fire in the lube oil reservoir and conditioner area.  

The fire extinguishing systems which were installed were an aqueous film 
forming foam system over the dyked area (4 foot high wall) around the lube oil 
reservoir and conditioner, a sectionalized directed water spray system for the 
cables in the area, and a fusible link wet pipe sprinkler system over the 
entire area. It was determined that the indication and actuation function for 
the foam and sectionalized directed water spray systems would best be 
accomplished by using infra-red flame detectors and line-type heat detectors 
respectively, instead of smoke detectors as had been previously committed.  

The design details of the infra-red flame detector system were transmitted by 
Enclosure to Reference 2, Section 5, Item 2.2.1, "Fire Detection System".  
Since that time two additional detectors (for a total of six) have been added 
to preserve the capability for line-of-sight surveillance over the entire area 
enclosed by the dyke following modifications to local support structures which 
had interferred with that capability. The infra-red flame detection system 
arrangement is shown on enclosed drawings and Configuration Change Notices 
(CCN's) Nos. 5154333 and CCN#5 of 5154346. This installation meets all of the 
requirements of NFPA 72E Chapter 5 and the manufacturer's suggestions. The 
maximum line-of-sight distance is less than 50 feet.  

The design details of the line-type heat detection system were also 
transmitted by Enclosure to Reference 2, Section 5, Item 3.2.1, "The Line-Type 
Heat Detection System." The system protects the cable trays in the area from 
a fire within the cable trays or from a large external fire whose source would 
most likely be the lube oil reservoir and conditioner dyked area. The system 
was designed to meet all Fire Code requirements and installed per 
manufacturer's recommendations.  

The above described systems adequately provide all of the required fire 
detection in the area and thereby accomplish the intended function of the 
smoke detectors of Item 3.1.1 (5) of Reference 1. The existing system of 
ionization smoke detectors located in the area was left intact in order to 
provide additional limited alarm backup to the newly installed systems. Since 
the existing smoke detection system provides only limited backup, in situ 
smoke tests will not be performed in this area.  

Item 3.1.2(a) - Fire Pump Test Features 

The first paragraph under Item 3.1.2 of Reference 1, identifieo here as 
3.1.2(a), indicated the proposal to provide test features for the fire pumps 
which meet the requirements of NFPA 20. Item 3.1.2(a) of the SER states: 

"Test features will be provided for the fire pumps which meet the 
requirements of NFPA 20."
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Summary of Brookhaven Comments 

The use of a 2 inch valve on an 8 inch pump header to relieve the pressure to 
the pressure-actuated control switch as a means of testing the control 
setpoints of the fire pumps does not allow for sufficient accuracy in 
determining the pressure setpoints and is not in compliance with the intent of 
NFPA 20. The present arrangement would also require that both Unit 1 fire 
pumps and the jockey pump be taken out of service to conduct a test. In 
addition, the use of the 480 volt switchgear as a pump controller is not in 
compliance with NFPA 20.  

Additionally, in order for San Onofre to comply with the requirements of 
Appendix A and NFPA 20, we recommend that each fire pump be provided with a UL 
listed fire pump controller which meets all of the requirements of NFPA 20, 
specifically Chapter 7 of NFPA 20-1978.  

Response 

In order to improve the capabilities of the station personnel to perform the 
required tests, new equipment will be installed which is consistant with the 
recommendations of Appendix A to NFPA 20 (i.e. 1/2 inch line with check 
valves, 1/2 inch globe valves, etc). The engineering activities for this 
modification will commence as soon as possible to support installation by 
April 30, 1981.  

The pertinent aspects of the recommendation by Brookhaven regarding the 
installation of a UL listed fire pump controller have previously been 
discussed with the NRC staff and their consultants with the result that the 
existing fire pump control system at San Onofre Unit 1 was deemed acceptable.  
The basis for this determination is that the switchgear breaker used as a 
controller meets or exceeds the requirements for UL or FM listed controllers.  
Documentation of this NRC determination is included in the "Summary of 
August 29, 1978 Meeting Concerning Fire Protection Program for SO-1", dated 
September 30, 1978 by A. Burger of the NRC.  

Item 3.1.2(b) - Isolation Valve in-Yard Loop Cross Connection 

The second paragraph under Item 3.1.2 of Reference 1, identified here as 
3.1.2(b), indicated the proposal to provide isolation valves in the 
aboveground cross connection of the yard loop which is routed through the 
turbine building to isolate the manual and automatic water suppression systems 
from each other. Item 3.1.2(b) of Reference 1 states: 

"An isolation valve(s) will be provided in the aboveground cross 
connection of the yard loop which is routed through the turbine building 
to prevent the loss of both manual and automatic water suppression due to 
a single impairment".
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Summary of Brookhaven Comments 

The present design of the cross connection contains no valves to isolate 
sections of the piping containing feed connections to the various automatic 
and/or manual suppression systems and the standpipe hose stations. A single 
break in this cross connection would cause the loss of all fire protection 
water in the turbine building.  

With their letter dated January 23, 1980, the licensee provided drawings 
indicating the addition of a valve in the cross connection through the turbine 
building. Based on a review of the drawings submitted by the licensee, we 
find San Onofre's proposal to add a single valve to the turbine building cross 
connection unacceptable. The indicated valve does not adequately isolate the 
automatic suppression systems and standpipe hose stations in the turbine 
building.  

We recommend that the staff request that the licensee revise their design to 
provide a sufficient number of valves in the yard loop cross connection 
through the turbine building so that a single break will not simultaneously 
impair any standpipe hose stations and an automatic suppression system.  

Response 

The intent of the design is to maintain either manual or automatic capability 
for fire suppression within the lube oil area. From Drawing 5154097, it can 
be seen that all automatic fire suppression systems in the lube oil area are 
fed through line 814-8"-KN west of isolation valve BV-1. Manual suppression 
capability in the area is provided by hose reels HR-3, HR-9 and HR-22 as well 
as by introducing water into the foam system spray heads through a manual 
valve in line 843-4"-KN (shown as normally closed on drawing 5154157).  
Closing BV-1 effectively serves to isolate the manual from the automatic 
systems, since closing PIV H would isolate the above-described manual 
suppression, while closing valves BV 2, BV 3, BV 5 and BV 6 would similarly 
isolate the automatic systems.  

It should be noted that hose reels HR 14 and HR 15 are on the turbine deck.  
HR 7 is adjacent to, but not within the lube oil area, and HR 6 is at the 
south end of the turbine building.  

The valves which have been installed provide sufficient isolation capability 
to comply with the Brookhaven recommendation and no additional valves are 
required.  

Item 3.1.5(b) - North Turbine Building Area, Cable Water Spray System 

The second paragraph under Item 3.1.5 of Reference 1, identified here as 
3.1.5(b),-indicated the proposal to provide a sectionalized directed water 
spray system to protect the cable trays in the north turbine building area.  
Item 3.1.5(b) states:



"A sectionalized directed water spray system will be provided to protect 
the large concentration of cable trays in the north turbine building 
area. Actuation of the system will be provided by the.use of line-type 
temperature detectors placed in the cable trays (Area 9A)." 

Summary of Brookhaven Comments 

We recommend that the licensee provide three water spray deluge systems, 
supplied from a connection to the turbine building fire system header which is 
independent of the wall and column spray system and the area sprinkler 
system. The licensee should also provide sectionalizing valves so that each 
of the three cable tray deluge systems operate independently upon acutation of 
the line type heat detectors placed in the cable trays.  

In addition, the licensee did not indicate the design density of the proposed 
cable tray water spray deluge systems nor did they indicate the operation 
sequence of the systems. In accordance with the requirements of NFPA 15, we 
recommend that the systems be designed to provide a water spray design density 
of 0.15 gpm/sq. ft. over the upper surface or front of the cable or tubing 
tray or run. To provide for sectionalized operation, we recommend that each 
of the three cable tray deluge systems operate independently upon actuation of 
the line-type heat detectors placed in the trays protected by that system. We 
further recommend that suitable manual operating means should be provided for 
each system.  

Response 

The design details for the cable tray water spray system were transmitted by 
Enclosure to Reference 2, Section 5, Item 3.1, "Cable Tray Fire Detection and 
Water Spray System". Included in these design details were the design density 
of the water spray and the operation sequence of the system. The indicated 
water spray design density of 0.15 gpm/sq.ft. is in accordance with Section 
4-4.3.3(d) of NFPA 15-1977 since "other water spray nozzles are arranged to 
extinguish, control or cool exposing liquid surfaces" in the area. Item 
3.2.1-A of Section 5 of the Enclosure to Reference 2 indicates that the cable 
trays in the area are divided into three sections with a separate water spray 
and deluge valve (with manual actuation capability) for each section as 
indicated in Drawing No. 5154157 (enclosed) thereby meeting the Brookhaven 
recommendation in this regard.  

In order to comply with the Brookhaven recommendation for separation between 
the cable tray water spray deluge system and the fusible link water sprinkler 
systems, a separate feed from the yard loop will be added to the fusible link 
water sprinkler systems with adequate valving to prevent the simultaneous loss 
of both systems due to a single pipe break. The engineering activities for 
this modification will commence as soon as possible to support installation by 
April 30, 1981.
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Item-3.1.5(d) - North Turbine Area, Wet Pipe Sprinkler System 

The fourth paragraph under Item 3.1.5 of Reference 1, identified here as 
3.1.5(d), indicated the proposal to provide an automatic area sprinkler system 
in fire zone 9A. Item 3.1.5(d) states: 

"A fuse link wet-pipe area sprinkler system will be provided for the large 
concentration of combustibles in the north turbine area (Area 9A)." 

Summary of Brookhaven Comments 

Based upon a review of the data submitted by the licensee, we find the 
proposed area sprinkler system for fire area 9A unacceptable. In order for 
the licensee to meet their commitment to provide adequate automatic fire 
suppression in fire area 9A, we recommend that the licensee revise the design 
of the wet pipe sprinkler system to indicate a separate supply connection to 
the fire system header. We recommend that sufficient valves be installed in 
the fire system looped header to assure that a single break will not impair 
operation of the wet pipe area sprinkler system and any other automatic 
suppression systems for area 9A simultaneously.  

Response 

As indicated in the response to Item 3.1.5(b) above, in order to comply with 
the Brookhaven recommendation for separation between the cable tray water 
spray deluge system and the fusible link water sprinkler system, a separate 
feed from the yard loop will be added with adequate valving to prevent the 
simultaneous loss of both systems due to a single pipe break. The engineering 
activities for this modification will commence as soon as possible to support 
installation by April 30, 1981.  

Item 3.1.6 - Foam Suppression System 

Item 3.1.6 of Reference 1 indicated the proposal to provide an automatic foam 
suppression system in place of the present manual deluge system for the ,lube 
oil reservoir and conditioner. Item 3.1.6 states: 

"The deluge system for the lube oil reservoir and conditioner will be 
modified to provide an automatic foam suppression system." 

Summary of Brookhaven Comments 

In order for the licensee to adequately meet the concerns of the staff, we 
recommend that the foam system supply connection to the turbine building fire 
protection header be isolated from the other lube oil reservoir area 
protection systems by providing approved OS&Y valves in the header. We 
further recommend that sufficient valves be installed so that a single break 
in the header will not impair the foam system and any other protection system 
for the lube oil area simultaneously.
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In addition, we recommend that the system comply with the provisions of NFPA 
16; and the licensee verify such compliance, including foam discharge 
duration, a backup foam supply, and adequate valving in the foam supply and 
tank connections. We also recommend that an explanation of the operation and 
purpose of the second supply connection to the fire protection header [be 
provided].  

Response 

In order to comply with the Brookhaven recommendation, the foam system 
connection to the yard loop will be isolated from the other systems in the 
area by the use of OS&Y valves. As indicated in 3.1.5(b) and (d) above, a 
separate feed from the yard loop to the fusible link water sprinkler systems 
will be provided with adequate valving to prevent the simultaneous loss of 
both the fusible link and the cable spray system. The separate feed and 
valving in combination with the OS&Y valves, will prevent the simultaneous 
loss of all the water systems in the lube oil reservoir and conditioner area.  
The engineering activities for this modification will commence as soon as 
possible to support installation by April 30, 1981.  

The design details for the foam suppression system were transmitted by 
Enclosure to Reference 2, Section 5, Item 2.0, "Foam System". The system 
complies with NFPA 16 in all respects. The system hydraulic calculation 
performed by the equipment supplier is enclosed. The discharge rate has been 
modified to be 0.16 gpm/sq.ft. as indicated in Reference 3 to conform with 
Section 4022 of NFPA 16. Additionally, the following specific information is 
provided for convenience: 

a. Discharge duration is 10 minutes 

b. Foam concentration is 3% by volume 

c. AFFF (3-M "Lightwater") foam is stored on-site as back-up (100 
gallons minimum) 

d. Valving conforms to NFPA 16 criteria with the addition of fill, 
bypass and additional drain and flush connections (see Drawing 
No. 5154147). It should be noted that the ratio controller orifice 
size is greater than 3/8 inches; therefore, an in-line strainer is 
not provided per NFPA 16, paragraph 3032.  

The second supply conhection to the fire protection header of the foam system 
is a part of the original manual water deluge system which was operable from 
two locations. The second manual valve station has been retained to provide 
manual water suppression as a backup to the foam system.  

Item 3.1.7(a) - Total Flooding Halon 1301 for 4160 Volt Switchgear Room 

The first paragraph under item 3.1.7 of Reference 1, identified here as 
3.1.7(a), indicated the proposal to provide an automatic total flooding Halon 
1301 suppression system for the 4160 volt switchgear room. Item 3.1.7(a) 
states:
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"An automatic total flooding Halon 1301 gas suppression system will be 
provided for the 4160 volt switchgear room. The system will be designed 
to permit a second application of the suppression agent." 

Summary of Brookhaven Comments 

For the licensee to meet their commitment to provide an effective total 
flooding Halon 1301 system for the 4160 volt switchgear room, we recommend 
that the licensee revise the design criteria of the proposed system to provide 
for a 7 percent concentration for a 20 minute soak time. We recommend that 
the discharge time of ten seconds and capabilty for a second application 
remain unchanged, except that additional quantities of Halon 1301 will be 
required for both the primary and reserve systems to provide for the increased 
density and soak time.  

Response, 

The design of the Halon system for the 4160 volt switchgear room required a 10 
second discharge time with a 6 percent concentration for a 10 minute soak 
time. However, tests which were performed to determine the actual performance 
of the system resulted in a higher concentration and soak time than was 
expected. Since the criteria required a 10 minute soak time, the test was 
terminated at 15 minutes. During the 15 minute time period the concentration 
as measured by several meters distributed within the room ranged from a high 
of 10% initially to a low of 7.2% at 15 minutes. The rate of decrease in the 
concentration at 15 minutes is very slow so that by extrapotating the results 
of the test to 20 minutes, it is expected that the concentration will remain 
above 7% during this period of time. It is therefore concluded that the 
existing system has sufficient capacity to comply with the Brookhaven 
recommendations.  

Item 3.1.7(b) - Total Flooding Halon 1301 for 480 Volt Switchgear Room 

The second paragraph under Item 3.1.7 of Reference 1, identified here as 
3.1.7(b), indicated the proposal to provide an automatic total flooding Halon 
1301 suppression system for the 480 volt switchgear room. Item 3.1.7(b) 
states: 

"An automatic total flooding Halon 1301 gas suppression system will be 
provided for the 480 volt switchgear room." 

Summary of Brookhaven Comments 

For the licensee to'meet their commitment to provide an effective total 
flooding Halon 1301 system for the 480 volt switchgear room, we recommend that 
the licensee revise the design criteria of the proposed system to provide for 
a 7 percent concentration for a 20 minute soak time. We recommend that the 
discharge time of 10 seconds remain unchanged, except that additional 
quantities of Halon 1301 will be required for both the primary and reserve 
systems to provide for the increased density and soak time.
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Response 

As indicated in item 3.1.7(a), the performance of the Halon system in the 4160 
volt switchgear room complies with,the Brookhaven recommendation. The Halon 

system for the 480 volt switchgear room will similarly comply and in addition, 
performance testing will be conducted for a full 20 minutes.  

Item 3.1.15(h) - Deluge System for Station Service Transformers 2 and 3 

The eighth paragraph under Item 3.1.15 of Reference 1, identified here as 
3.1.15(h), indicated the proposal to either replace the oil in the station 
service transformers with a silicone base oil or to provide an automatic 
deluge system to protect transformers 2 and 3. Item 3.1.15(h) states: 

"The oil in the station service transformers will be replaced with a 
silicone base oil or an automatic deluge system will be provided to 
protect transformers 2 and 3." 

Summary of Brookhaven Comments 

Based on a review of the data provided by the licensee, we find the licensee's 
proposed water spray deluge system for the station service transformers 2 and 
3 unacceptable. In order for the licensee to meet their commitment to provide 
a water spray deluge system for the station service transformers 2 and 3, we 
recommend that sufficient nozzles be provided to deliver the 0.3 gpm/sq.ft.  
water spray density over all surfaces of the transformers as required in 
Section 4-4.3.4(a) of NFPA 15, including 0.15 gpm/sq.ft. on all nonabsorbing 
ground surface area of exposure.  

Response 

The design details for this system were transmitted by Enclosure to Reference 
2, Section 3, "Station Service Transformers 2 and 3 Fire Suppression System".  
Since that time, the design of the system has been modified to comply with the 
Brookhaven recommendations. Additional discharge nozzles have been added to 
assure compliance with the requirements of NFPA 15. The piping and nozzle 
configuration of the system are shown on Drawing No. 4220 (enclosed). The new 
specific design parameters are: 

a. The water density is 0.25 gpm/sq.ft. of projected area of rectangular 
prism envelope for the transformer and its appurtenances.  

b. The water density of 0.15 gpm/sq.ft. on expected non-absorbing gound 
surface.  

Note: It is assumed that the requirement of 0.3 gpm/sq.ft. in the 
Brookhaven comments is a typographical error since Section 4-4.3.4(a) 
of NFPA 15-1977 requires 0.25 gpm/sq.ft.
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Item 3.2.3 - Turbine Building Structure 

Item 3.2.3 of Reference 1 requires an analysis to evaluate the effect of a 
fire involving the hydrogen seal oil system on the structural integrity of the 
turbine building if there was no fire suppression system. Item 3.2.3 states: 

"The licensee is evaluating the effect of a fire involving the hydrogen 
seal oil system on the structural steel of the turbine building without 
the benefit of a fire suppression system." 

Summary of Brookhaven Comments 

We feel that the licensee's conclusions that such a fire would not affect the 
structural steel are not acceptable. Several of the assumptions used are 
incorrect or are arbitrary in nature, and changing those assumptions could 
drastically affect the results of the analysis. A few examples are listed 
below.  

In assumption #4, the licensee indicated that they considered only radiative 
heat transfer and neglected convective heat transfer. Convective heat 
transfer would have a significant effect on the room temperature and thus on 
the steel columns.  

In assumption #9, air flow is assumed to be 2 ft/sec from the column toward 
the fire. There is no basis for such an assumption. While the air flow near 
the floor may well be in the direction assumed, the same reverse flow of air 
must necessarily be assumed at some other point to compensate, since the total 
volume in the fire area is not changing. This, in conjunction with convective 
heat transfer, will tend to heat the upper portions of the steel columns at a 
much faster rate than the lower sections.  

In assumption #10, a constant air temperature at each column is assumed. Such 
an assumption neglects the general heating of the surrounding air from the 
fire.  

In assumption #14, the licensee states that conduction of heat away from the 
column is to the slab only. No attempt is made to limit that conduction due 
to the direct heating of the slab by the fire.  

In general, it appears as though the analysis performed by the licensee 
considers a point source of heat and its effect on a single point along a 
steel beam. The only heat input to the beam is from radiation from the point 
source of heat, and credit for heat loss is considered to the air and other 
surrounding surfaces. The basic facts that the fire will be three 
dimensional, and that all other surfaces (the slab) and mediums (air) will be 
heated simultaneously have been disregarded. This heating of all elements in 
the area will affect all surfaces at varying rates, and to consider a simple 
heat transfer solution similar to that presented as a definitive answer to the 
concerns expressed by the staff is not acceptable.



In order for the licensee to adequately address the concerns of the staff 
regarding the large fire hazard presenteo by the hydrogen seal oil system, we 
recommend that an automatic sprinkler system be installed throughout fire zone 
9D to provide total area coverage. We recommena that the system be designed 
to provide a minimum density of 0.3 gpm/sq.ft. for the area, and the water 
supply connection be capable of being isolated from the supply for the 
automatic suppression system which protects the hydrogen seal oil unit.  

Response 

The comments provided by Brookhaven were based on insufficient information.  
In order to correct this problem, the complete analysis report entitled, "Area 
9E Fire Study, DC-584", is enclosed. In order to assist the NRC staff in 
their review, the following responses to the Brookhaven comments are provided.  

The assumption referred to as number 4 states that radiation is the primary 
source of heat load to the column. The radiation heat load at equilibrium 
conditions is approximately 100 times the rate of heat transfer possible 
through convection; consequently convection was neglected.  

The comment concerning assumption 9 is incorrect. The area in question is not 
a closed room. The ceiling directly above the fire area is ten feet higher 
than that above the columns and the fire area opens directly to the outdoors 
to the east (the columns are south of the fire area). This configuration 
indicates a strong chimney effect to the north and east of the fire. The 
walls in the building area south of the fire area are penetrated by large 
louvered openings at various elevations, allowing outside air to circulate 
into the fire area from the south, past the structural columns and toward the 
fire. Additionally, the 2 ft/sec velocity selected is conservative because it 
accounts only for a portion of the air used in combustion and does not take 
account of the additional driving force provided by the rise of heated airrout 
of the area to atmosphere.  

As discussed above, given the geometry of the area, the induction of air from 
the south is a reasonable assumption. Since air flow is from the south, a 
significant time for heating the air is not available. Nevertheless, 
temperatures considerably above ambient are assumed for the columns closest to 
the fire. Therefore, assumption 10 is reasonable.  

.The calculation developed was performed with and without the addition of 
conduction to the slab. The change in temperature was less than 5 OF; 
therefore, the inclusion or exclusion of this assumption does not materially 
affect the calculation.  

The assumptions made by the reviewer concerning the nature of the calculation 
are erroneous. The radiation zone is considered to be a set of vertical 
planes at 2300 OF, with a total area of approximately 520 sq. ft. The heat 
load to each column is calculated by determining the shape factors from the 
fire to the column surfaces. The location of the columns makes it evident 
that they are shadowed from the radiation plane by intervening equipment and
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concrete. Air flow was discussed above and the reasons for not using 
convection to the column were substantiated. Additionally, the walls near the 
column are not expected to be significantly higher in temperature than the 
column and several surfaces (those farthest from the fire) are expected to be 
significantly cooler. No credit was taken for radiation to these cooler 
surfaces, adding to the conservation of the approach in this calculation.  

Based on the fact that the conservative calculation which was performed 
resulted in temperatures which would not affect the structural integrity of 
the steel columns, the area sprinklers are not warranted in this area. The 
proposed foam system and curbing for the hydrogen seal oil unit with manual 
fire suppression backup provides sufficient fire protection for the area.  

Item 3, Reference 5 - Fire Suppression System Power Supplies 

The fire supression system power supplies should be automatically transferred 
to the on-site diesel generators upon loss of offsite power.  

Summary of Brookhaven Comments 

The manual switchover to emergency power for the fire alarm system is 
unacceptable. Since the plant safety systems have to be manually switched to 
emergency power it is assumed that the diesel generators are not of sufficient 
size to pick up the entire electrical load of the plant.  

If the diesels had this capability automatic transfer switches would be 
provided for the safety systems. Since the fire alarm systems are not 
necessary for plant operations, the system may not be manually transferred to 
emergency powerin a situation of critical power requirements.  

The fire alarm system protects highly critical areas of the plant requirea for 
safe shutdown. A time delay of from 2 to 7 minutes does not comply with our 
interpretation of the rule 10 CFR Part 50 - II F "Automatic Fire Detection 
where "prompt notification and alarm" is required. We recommend that 
automatic power back-up be supplied for the fire alarm system; this can be a 
battery or diesel generator system where no manual transfer is required.  

The recommendation is applicable to the items in 3.1.1 of the SER, but it is 
not by itself an asterisked item of the SER.  

Response 

The assumption that the plant safety systems have to be manually switched to 
emergency power because the diesel generators are not of sufficient size to 
pick up the entire electrical load of the plant is an erroneous assumption.  
The two onsite diesels have a power capacity of 6 MW each which is more than 
enough to pick up the station load. The plant safety systems are not 
transferred automatically to the diesel because this is not the present design 
basis for the generators. The required safety systems are automatically 
transferred to the onsite diesel only under LOCA conditions with loss of
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offsite power. The station loads are not automatically transferred onto the 
onsite diesels for loss of offsite power conditions because an attempt is made 
to manually transfer the loads to the backup offsite power sources. If the 
backup offsite power sources are not available, then the loads are manually 
transferred onto the onsite diesel. This is the source of the 2-7 minute 
delay.  

The first step required for manually restoring power to the station is to 
re-energize the 4160 volt buses from either the backup offsite sources or from 
the onsite diesels. Once this action is accomplished, no additional manual 
actions are required to re-supply power to the local power panels which supply 
the fire detection system. There is, therefore, no possibility that the 
station operators will overlook the re-energization of the fire detection 
systems since no additional manual actions. are required.  

We do not concur with Brookhaven's determination that a time delay of between 
2-7 minutes'is not in compliance with the basis for proposed rule III F to 
10CFR 50, Appendix R, regarding "prompt notification and alarm". The 
definition of "prompt" is not specifically identified; however, the basis goes 
on to state that prompt notification and alarm "will permit prompt response by 
the fire brigade to enable speedy extinguishment in those areas not protected 
by automatic fire suppression systems and may enable the brigade to control 
fires in areas that are so protected before the automatic systems operate." 
The goal of prompt alarm and action is obviously to prevent the fire from 
causing unacceptable consequences with regard to plant safety.- The fire zones 
affected by a temporary loss of power have been previously evaluated for their 
capability to avoid unacceptable consequences as a result of the loss of fire 
detection for the short 2-7 minute period of time. The results of that 
evaluation indicated that no unacceptable consequences would arise from the 
temporary loss of fire detection, and therefore, the restoration of power to 
these systems can by definition be determined to be prompt. The basis for the 
aforementioned determination is restated for convenience: 

a. The fire water system at San Onofre Unit 1 will be interconnected to 
the Units 2 & 3 fire water system. Since the Units 2 & 3 diesel 
driven fire pump will automatically start on a low pressure demand 
signal regardless of the availability of offiste power, fire water 
pumping capability for Unit I will be available without performing 
any manual actions.  

b. In the lube oil reservoir and conditioner area, the 480 volt room 
walls, the north wall of the turbine building, and the general area 
coverage are protected by a fusible link wet-pipe sprinkler system, 
in addition to the other systems in the area. As specified in a.  
above, fire pumping capability is available so that given a complete 
loss of offsite power and a fire in this area, the sprinkler system 
would be available for fire protection during the 2-7 minutes it 
would take to restore power to Unit 1.
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c. For the areas where the combustible material is cable insulation 
(switchgear rooms and vital bus cabinet) the 2-7 minute outage of the 
fire protection systems is considered acceptable based on the fact 
that these areas involve slow burning, smoldering fires which would 
not cause a significant amount of damage during the short time 
period. It has also been shown that the loss of these areas will not 
prevent a safe shutdown of the station.  

d. The area of the Station Service Transformers 2 & 3 involves a fire 
hazard associated with 2308 lb. of cable insulation and 534 gal. of 
oil. The postulated fire involves ignition and spillage of 
transformer oil from one of the two transformers (267.gal.) The fire 
suppression system is intended to protect surrounding cables and 
other equipment in the vicinity of the transformers. Since this is 
an open area, it has been determined that the unmitigated fire 
occurring for a short duration (7 minutes) is not expected to damage 
these cables and equipment. It has also been shown that the loss of 
the area will not prevent a safe shutdown of the station.  

It is therefore concluded that automatic backup power for the fire detection 
systems is not required since the fire system power supplies are 
re-established consistent with the existing emergency onsite power system 
design basis without resulting in unacceptable consequences.  

Item 7, Reference 5 - Reactor Coolant Pump Lube Oil Collection System 

Provide design drawings and detailed description of the Reactor Coolant Pump 
Lube Oil Drain Pans and Spray Shields.  

Summary of Brookhaven Comments 

The drawings provided by the licensee were reviewed and found acceptable 
except for the collection point. The licensee wants to use a containment sump 
instead of a vented container. We recommend that the licensee modify their 
design to include the vented closed container. Based upon the above review 
and recommendation, the first part of 3.1.15h of Reference 1, Oil Collection 
System is acceptable.  

Response 

The Brookhaven recommendation regarding the use of a vented closed container 
will be implemented. The engineering activities for this modification will 
commence as soon as possible to support installation during the present outage 
since the modification involves work inside containment. If the installation 
is not completed during the present outage, work will resume and the 
modification installed during the next outage of sufficient duration.
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