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ATTACHMENT 1 

SUPPLEMENTAL INFORMATION TO 
NRC REQUEST OF SEPTEMBER 29, 1978 

AND NOVEMVER 28, 1978 FOR 
ADDITIONAL INFORMATION ON 
FIRE PROTECTION PROGRAM 

POWER AUTHORITY OF THE STATE OF NEW YORK 
INDIAN POINT 3 NUCLEAR POWER PLANT 

DOCKET NO. 50-286 
APRIL 13, 1979



1. (ll.d, & 12) Identify the assumed area of sprinkler operation 
for the penetration area and electrical tunnel 
systems (el. 33 and 43 feet) 

Response 

The preaction dry pipe system is being designed to ANI criteria.  
This criteria requires a flow rate of 30 gpm per sprinkler head 
when 10 heads are activated for a total system flow of 300 gpm.  
The sprinkler heads of this system are spaced 10 feet apart.  
The projected area of each tray covered by a single sprinkler is 
22.5 square feet (i.e. 2'-3" wide by 10 feet long). This results 
in a spray density of 1.34 GPM/square foot of projected tray area 
which exceeds the NFPA Std.15-1977 requirements of 0.3 GPM/square 
foot.  

During a phone conversation on December 11, 1978, the NRC staff 
requested an additional calculation be performed to verify the 
sprinkler system design adequacy. This requirement was further 
qualified by the NRC staff in a phone conversation on January 5, 
1979. The Fire Protection Review Team postulated a fire in the 
electrical tunnel at a cable tray location covered by the sprinkler 
system spray heads. The staff assumed that all heads at that 
location were actuated and further postulated that because of the 
resultant smoke produced by this fire, that the heads located within 
10 feet on either side of the fire location and including the 
corresponding heads on the opposite wall of the electrical tunnel 
were also actuated. For the Indian Point 3 facility, there are 
5 spray heads vertically at each location, and the spray heads are 
located at 10 foot intervals, on either side of the electrical tunnel; 
this makes a total of 30 spray heads.  

The hydraulics calculations have been performed to determine the 
spray density of the most remote 30 sprinkler heads in the electrical 
tunnels, elevations 33' and 43'. The spray density at elevation 
33' is 1.15 GPM/square foot and that at elevation 43' is 1.03 
GPM/square foot.  

(Attached are revised responses to Questions No. 11 and 12 contained 
in Attachment 1 of our letter to you of October 23, 1978).



Question NO. 11 

Provide the following design criteria details for proposed 
additons to fire protection systems: 

a. Fire Pumps - number, rated capacity, rated pressure, 
type drive, electrical power arrangement, starting 
arrangement.  

b. Fire Water Tanks - number, capacity 

C. Fire Underground - drawings on location of piping, valves 
and hydrants.  

d. Sprinklers (in safety-related areas) -type system, 
actuation method, design densities, water flow alarms.  

e. Hose Stations - minimum nozzle pressure at design 
flow rates.  

f. Fire Detection Systems - emergency power supply, electrical 
circuit supervision, use of approved components.  

g. Fire Doors, and Dampers -'locations, fire ratings.  

h. C02 Systems- concentrations, soak times, actuation 
method.  

Response 

a. Fire Pumps

Number 
Rated capacity 
Rated pressure 
Type of drive

Electrical power arrangement

2 
2500 GPM 
110 psig 
one electric motor driven 
one diesel engine driven 

The Motor Driven Fire Pump 
will have its normal power 
supply from a new 480 volt 
switchgear to be located in 
the turbine bldg. at elevation 
15 feet. A stand-by power 
feed will be provided from 
an existing 480 volt Class 1E 
Switchgear. If the normal 
power supply fails, the PUMP 
can be run from the standby 
Class 1E power source.



0
Starting arrangement Automatic, on pressure drop 

in the main fire loop below a 
pre-set point.

b. Fire Water Tanks

Number 
Capacity

c. Fire Underground

d. Sprinklers

350,000 gallons each, 300,000 
gallons in each tank are 
reserved for Fire Protection 

Attached is a drawing M095 
showing the piping arrangement, 
valves and hydrants.

(in safety-related 
areas)

Area

Diesel Gen.  
Bldg. Gen.# 
31,32, & 33 

Penetration 
Area & Tunnel 
EL.33'-0" 

Penetration 
Area & Tunnel 
EL.43'-0"

Type of 
System 

Wet-pipe 
Hydraulic 
design 

Dry-pipe 
preaction 

Dry-pipe 
preaction

Primary Aux. Dry-pipe 
Bldg. EL.55'-0" Preaction

Actuation 
Method 

Automatic

Automatic 

Automatic

Automatic

Design 
Densities 

0.3 GPM/Ft
2 

for entire 
area.

30 GPM/Sprinkler 
(1.34 GPM/Ft.

2 

of cable tray 
area).  

30 GPM/Sprinkler 
(1.34 GPM/Ft.2 

of cable tray 
area).  

Minimun of 0.3 
GPM/Ft.2 of 
cable tray area.

Water Floo 
Alarms 

Yes

Yes 

Yes

Yes

e. Hose Stations

f. Fire Detection Systems

Minimum nozzle pressure at 
design flow rates shall be 
in conformance with NFPA 
standard 14, not less than 
65 psi at the outlet with 
500 GPM flowing from the 
outlet.  

Shall have emergency power 
supply. All circuits shall 
be electrically supervised.  
All components shall be UL 
approved and FM listed.



g. Fire Doors and Dampers 

Location (see drawings A019 and A021) Fire Rating

Control Bldg. to Turbing 
Bldg. EL. 15'-0" 

Control Bldg. to Stair 
EL. 15'-0" 

South Wall of Control 
Bldg. to Sump Pump Rm.  
EL. 15'-0" 

West Wall to Diesel 
Gen. Bldg. EL.15'-0" 

Diesel Gen. Bldg.  
EL. 15--0" Between 
the three Gen. Rms.  
(4 Doors) 

East Wall of Diesel 
Gen. Bldg. EL.15'-0" 

Control Bldg. to Turbine 
Bldg. EL. 36'-9" 

Control Bldg. to Stair_ 
EL. 331-0" 

South Wall of Control 
Bldg. to Air EL. 33'-0" 

West Wall of Control 
Room to Turbine 
Bldg. EL. 531-0" 

East Wall of Control 
Room to Stair EL. 53'-0" 

Northeast Wall of Diesel 
Gen. Bldg. EL.43'-6" 

North End of Diesel Gen.  
Bldg. EL. 43'-6" (Between 
the Gen. Rooms, Two doors)

U.L. 3 Hour Rating 

U.L. 3 Hour Rating 

U.L. 1 Hour Rating 

U.L. 3 Hour Rating 

U.L. 3 Hour Rating 

U.L. 3 Hour Rating 

U.L. 3 Hour Rating 

U.L. 1 Hour Rating 

U.L. 1 Hour Rating 

Bullet resistant (class 4 
as required by 10 CFR 73.55 
(c) (6). Approved by 
American Nuclear Insurers 
(ANI).  

Bullet resistant (class 4) 
as requested by 10 CFR 73.55 
(c) (6). Approved by 
American Nuclear Insurers 
(ANI).  

U.L. 3 Hour Rating 

U.L. 3 Hour Rating
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Cable Tunnel Entry 
EL. 33'-0" 

Fire Damper Between 
Turbine Bldg. & Control 
Bldg. EL. 331-011 

Fire Damper Between 
Turbine Bldg. & Control 
Bldg. EL. 15"-0"

0 
U.L. 3 Hour Rating 

U.L. 3 Hour Rating 

U.L. 3 Hour Rating

h. CO2 System

System

Cable spreading 
rm. Control Bldg.  
EL. 331-0" 

Relay Room 
Control Bldg.  
EL. 15'-0"

Concen
tration

50% 

50%

Application Time 
(Soak Time) 

Total Flooding 
(10 min.) 

Total Flooding 
(10 min.)

Actuation 
Method* 

Automatic 
additional applica
tion manual 

Automatic 
additional applica
tion manual



Question No. 12 

Verify that the design of the sprinkler system protecting the 
electrical tunnel will comply with NFPA Std. 15-1977.  

Response 

The preaction dry pipe system is being designed to ANI criteria.  
This criteria requires a flow rate of 30 gpm per sprinkler head 
when 10 heads are activated for a total system flow of 300 gpm.  
The sprinkler heads of this system are spaced 10 feet apart.  
The projected area of each tray covered by a single sprinkler is 
22.5 square feet (i.e. 2'-3" wide by 10 feet long). This results 
in a spray density of 1.34 GPM/square foot of projected tray area 
which exceeds the NFPA Std. 15-1977 requirements of 0.3 GPM/square 
foot.



,Il. (P14) The response to staff position P14 indicates that 
further evaluation of the routing of control cables 
in the switchgear room is being performed. Identify 
when the results of this evaluation will be provided.  

Response 

Attached is a revised response to Staff Position 14 contained 
in Attachment 2 to our letter to you of October 23, 1978. This 
revised response also supercedes our previous response to this 
question contained in Attachment 1 to our letter to you of 
February 6, 1979.



STAFF POSITION 14 Switchgear Room Separation 

Provide the results of a study which describe the separation between 
redundatt auxiliary feedwater pump, charging pump, safety injection 
pump and service water pump cables within the switchgears room.  
Plan view drawings should be included which show the horizontal cable 
separation. Barriers should be provided between redundant cables 
of these systems to protect one set of cables from a fire in the 
redundant set where they are located vertically over one another 
or where there is less than three feet horizontal separation. The 
charging pumps and the safety injection pumps may be considered 
redundant to each other in the consideration of preserving at 
least one set of the equipment necessary for the functions of decay 
heat removal, reactor water makeup and boration for fires in this 
area. If the safety injection pumps are to be used and the pump 
head is insufficient to inject water at normal operating pressure, 
the capability to depressurize to allow injection should also be 
protected as described above.  

Response 

Review of cable routing in the switchgear room applying the 
separation criteria stated in the Staff Position indicates that 
adequate separation exists between redundant power cables between 
any combination of power cables of one load group and control 
cables of redundant load group, and between redundant control 
cables, except in two locations where control cables of redundant 
circuits are routed in cable tray, one above the other for a 
short distance and one location where redundant control cables 
converge at a control panel.  

A detailed analysis follows: 

Auxiliary Feedwater Pumps (2 motor-driven pumps, 1 turbine 
driven pump) 

Reference Drawings: 9321-F-30563, 30593, 30893, 31583, 32783 

Power cables for motor driven pumps Nos. 31 and 33 are routed 
through independent paths from the 480 volt switchgear to the 
pump motors.  

Pump No. 31 power cables are routed via conduit in the 
switchgear room and underground duct to the pump; power 
cables for Pump No. 33 are routed via conduit and cable 
tray in the switchgear room and via cable tray in the 
cable spreading room and cable tunnels. Control cables 
are routed through the switchgear room in cable trays with 
adequate separation according to the Staff Position cir
teria except for one portion of the routing near the north 
wall of the room between cable tray risers 80N and 88N where 
pump #33 control cables are routed in cable tray 14N, one foot 
above pump #31 control cables in cable tray 61N. It is 
proposed to install a barrier fabricated of 1" thick Marinite
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beneath the upper tray extending for the length of tray 
run where this condition occurs, plus a 2'-0" extension on 
each end. The barrier will be 11-0O" wider than the tray 
width and will extend 6" beyond the side rails of the tray 
on each side. With this barrier in place a cable fire will 
not affect more than one of the two redundant pumps. The 
third pump, turbine driven Pump No. 32, has no power or control 
cables in the switchgear room and is unaffected by a cable fire.  

Charging Pumps (3 motor-driven pumps) 

Safety Injection Pumps (3 motor-driven pumps) 

Reference Drawings: 9321-F-30563, 30593, 31493, 31583, 32783 

The charging pumps and safety injection pumps will be analyzed 
simultaneously, however, emphasis is placed on the operating 
capability of the charging pumps, since the capability to 
depressurize (if necessary) to operate the safety injection 
pumps is not addressed..  

Power cables for redundant pumps are routed through the switch
gear room in conduit and cable trays in adequately separated 
paths. Control cables are routed in cable trays in adequately 
separated paths except for two locations where cables of re
dundant circuits are routed one above the other with a vertical 
separation of 11-0". one of these locations is the same as 
discussed under auxiliary feedwater pumps and will be remedied 
by the barriers installed to correct that condition. A cable 
fire in either of these locations could disable a maximum of 
two of the three charging pumps (or safety injection pumps).  
The cable tray barrier proposed for auxiliary feedwater pump 
circuit separation will also provide separation of charging 
pump circuits. With this barrier in place, a cable fire will 
not affect more than one of the three charging pumps.  

It is proposed, in order to provide an additional margin of 
safety and degree of operating flexibility, to install a 
second barrier similar to the above between trays 75N and 
78N near the south wall of the room between cable trays risers 
91N and 42K. These trays also carry redundant control cables, 
one above the other.  

Service Water Pumps (9 Motor-Driven Pumps) 

Reference Drawings: 9321-F-30563, 30893, 31583, 32783 

There are six main service water pumps located at the water 
intake and three back-up services water pumps located at the 
discharge canal. Power cables to all pumps are routed in under
ground duct runs from the switchgear to the pump motors and 
are not affected by a cablefire in the switchgear room. Control 
cables are routed through cable trays in the switchgear room.  
There are several locations in the switchgear room where con
centrations of control cables occur and adequate separation between 
cables of redundant pumps does not exist. By analysis, the two



worst case locations were found to be the southeast corner 
of the room in the trays carrying cables to the Service 
Water Pump Remote Control Panel and the middle of the north 
side of the room in trays in the vicinity of a cable tray 
riser. A fire in the first location could result in the 
loss of control power of the six main service water pumps, 
leaving the three back-up pumps available. A fire at the 
second worst case location could disable three of the main 
service water pumps and the three back-up pumps, leaving 
three of the main pumps available. The barriers proposed for 
installation under the auxiliary feedwater pump and charging 
pump descriptions would reduce the maximum effects of a fire 
in the second worst case location to disabling of two of the 
main service water pumps and the three back-up pumps, leaving 
four of the main pumps available. Fires in other locations 
would not have a more severe effect than those discussed above.  

The amount of pumping capacity available in case of a worst case 
fire, after modifications have been completed, exceeds the 
Staff Position requirement to preserve at least one set of 
equipment necessary for the functions of decay heat removal, 
reactor water makeup and boration for fires in this area.  

Fire stops on two cable trays 55N and 60N to prevent 
propogation of fire that could affect redundant service 
water pumps shall be provided at the east end of the 
switchgear room.



12. (P15) The response to position P15 indicates that further 
evaluation is being performed of required cable 
spreading room fire protection. Verify that staff 
position P15 will be met. Describe modifications 
to be performed to meet staff position P15.  

Response 

Attached is a revised response to Staff Position 15 contained in 
Attachment 2 to our letter to you of October 23, 1978.  
This revised response also supercedes our previous response 
to this question contained in Attachment 1 to our letter to you 
of February 6, 1979.



-STAFF POSITION 15 Cable Spreading Room

Modifications should be made in the cable spreading room to protect 
against loss of redundant safe shutdown instrumentation and against 
the loss of control of redundant diesel generators and the control of 
the diesel bus breakers from both the control room and local control 
stations. This could be accomplished by the installation of a 
sprinkler system in the cable spreading room.  

If a CO2 system is chosen to protect the cable spreading room in 
lieu of the above described sprinkler system, the following should 
also be provided:, 

1. The sprinkler system in the cable tunnels should be extended 
toward the cable spreading area to cover the cable to the 
point where cables enter the cable spreading room from the 
switchgear room below, and 

2. Modifications to the safe shutdown instrumentation (pressurizer 
pressure and level and steam generator level) and to the 31 
diesel generator control system should be made to assure that 
at least one channel of the instrumentation and emergency power 
to safe shutdown loads is independent of a damaging cable 
spreading room fire.  

Response 

The Power Authority of the State of New York (PASNY) has considered" 
the alternatives presented in Staff Position P-15 and has decided 
to install a CO2 fire extinguishing system to protect the cables 
in the cable spreading room. This will be backed by the hose station 
located Southeast of the cable spreading room outside the door.  
In order to comply with condition 1 of the Staff Position P-15, the 
Authority has decided to provide a three hour rated fire wall, 
(concrete and steel panels filled with silicone foam insulation) 
which will be constructed across the~east end of the cable spreading 
room so that approximately 20 feet of the power cables will be on 
the west side of the wall in the cable spreading room area and turn 
down through the floor to the switchgear room below. The cables 
in the electrical tunnel area will be protected by the automatic 
sprinklers. For the extended cables (approx. 20 feet), the Authority 
has decided to cover trays 18N and 19N with one fire barrier of three 
hour rated enclosure (proposed material is pyrocrete) from the point of 
entry of cables from the switchgear room in the floor where it will be totally 
closed to the point of the entry in the wall where the enclosure will 
be opened to the tunnel side. This will allow the dissipation of 
the heat generated in the cables into the tunnel. Similar arrangements 
will be provided for the 22N tray. In order to comply with 
condition 2 of the Staff Position P-15 the following modifications 
will be made to assure that at least one channel of safe shutdown 
*instrumentation and emergency power to safe shutdown loads in 
independent of the damage in the cable spreading room due to fire.
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A mneans will be provided to completely isolate the control 
circuits of Diesel Generator #31 and Diesel Generator #31 
480 volt circuit breaker from the effects of a cable spreading 
room fire. This will consist of manually operated switches 
mounted in cabinets at the diesel generator control panel and 
the 480 volt switchgear which will disconnect all control wires 
passing through the cable spreading room area. Local control 
of the diesel generator will be possible in this mode of operation 
and will not be affected by a cable spreading room fire.  

An 'instrument panel which will be powered from Diesel Generator 
#31 via lighting bus 32, will be installed at the end of the tunnel 
in the penetration area to mount instruments for pressurizer 
pressure and level and steam generator level. A selector switch 
will be provided which will select either the control room panel 
or the new panel. Normally it will be positioned to the control 
room panel, however, under emergency conditions when normal instru
mentation is lost, the operator will go to the selector switch 
and position it to the new instrument panel. This way one channel 
of the instrumentation and emergency power to safe shutdown loads 
will be available independent of any damaging fire in the cable 
spreading room.  

An annunicator circuit will be provided to sound an alarm in 
the control room if the switches (Diesel isolating switches and 
instrument panel selector switch) are not in the normal position.  

A marked up drawing is attached showing the instrument and 
power cables routing for Diesel Generator #31.
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