
ENCLOSURE 1



Requested Additional Information Pertaining to SCE's Submittal 
on Dedicated Shutdown System for Fire Protection 

at SONGS 1 (Docket No. 50-206) 

Q.1 Clarify how the following components and equipment needed for Dedicated 
Shutdown (DS) System are cooled in the absence of Component Cooling 
Water (CCW) and Salt Water Systems: 

Ql.a North Centrifugal Charging Pump G-8A 

Is the local bearing oil cooling fan powered by DS power supply 
(Enclosure 1, p.13) a totally self-contained cooling unit? 

Rl.a The bearing oil cooling fan associated with the North 
Centrifugal Charging Pump G-8A is a totally self-contained unit 
located immediately adjacent to the pump. The fan forces air 
through a cooling coil to remove heat from the charging pump 
bearing oil. The bearing oil is circulated through the coil 
from the charging pump's lube oil reservoir by an integral 
shaft-driven gear pump.  

Power to the fan motor is normally supplied from 480 V MCC-2A.  
During operation of the Dedicated Shutdown System, power will be 
supplied from the OS diesel generator through a manual "no load" 
transfer switch. The transfer switch will disconnect the fan 
motor from its normal supply and connect it to the DS diesel 
generator supply.  

Q.1b. RCP Thermal Barriers 

You state that in the event both the CVCS and the CCW are 
unavailable due to a fire event (either the CVCS or the CCW can 
provide cooling water to the RCP thermal barriers), the thermal 
barrier pump can supply the needed cooling water to the RCP 
thermal barriers for 2 hours by which time the charging pump 
will be restored to operable status (Enclosure 1, p.13).  
Clarify whether in addition to the manual operation such as 
aligning the charging pump suction to the RWST and supplying 
dedicated power to the charging pump G-8A motor through a 
"dedicated manual transfer switch" (you have described these 
operations on p.16 of the enclosure), any repair is required to 
restore the charging pump G-8A to operable status (note that 
repair work is not acceptable to achieve hot shutdown).  

Rl.b In the event both CVCS and CCW are unavailable due to a fire, 
there are no repair actions required to restore the charging 
pump G-8A to operable status. The only fires which would cause 
the unavailability of both CVCS and CCW would, by design, not 
affect the availability of the DS system.  

In the event of a fire in the charging pump room in which pumps 
G-8A and G-8B are both disabled, the DS System will not be used.  
Instead, the Safety Injection (SI) System will be used as an 
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alternate shutdown system. Use of the SI system as an alternate 
shutdown system would involve depressurizing the reactor coolant 
system via the pressurizer power operated relief valves and 
injecting borated water from the Refueling Water Storage Tank 
(RWST) using the safety injection pumps in series with the main 
feedwater pumps. Reactor heat removal would be accomplished by 
the steam generators via natural circulation on the primary side 
and operation of the auxiliary feedwater system and atmospheric 
dump valves on the secondary side. With the reactor coolant 
system depressurized to 350 psig, cold shutdown would then be 
established and maintained using the Residual Heat Removal (RHR) 
system in its normal-manner. Cold shutdown can be achieved in 
less than 72 hours by this method.  

The use of the SI system as an alternate shutdown system 
represents a departure from the original DS system design 
concept presented to the staff in our April 24, 1984 submittal.  
The new approach is based on work performed subsequently in 
support of our Updated Fire Hazards Analysis Report which was 
submitted to the Staff with our letter dated February 11, 1985.  

The availability of the SI system following a fire in the CVCS 
pump room, as well as the availability of the other normal 
systems required to operate in conjunction with the SI system to 
achieve cold shutdown, will be confirmed during the detailed 
design of the DS system by associated circuits analysis.  

Q1.c Motor Driven Auxiliary Feedwater Pump, Thermal Barrier Pump 

How are these pumps cooled? 

Rl.c 1. The Motor-Driven Auxiliary Feedwater Pump (G-10S) seals and 
bearing oil are cooled by feedwater tapped from an 
intermediate stage of the pump. The motor bearing oil is 
air-cooled by convection. The motor windings are 
air-cooled by an integral shaft-driven fan.  

1i. The Emergency Thermal Barrier Cooling Pump (G-964). seals 
are cooled by controlled leakage. The bearing oil on the 
motor and the greased bearings on the pump are air-cooled 
by convection., The motor windings are air-cooled by an 
integral shaft-driven fan.  

Ql.d Dedicated Diesel Generator 

Clarify whether the cooling for the DS diesel generator 
(referred to on page 22 of Enclosure 1) is provided by a 
self-contained cooling unit? If so, describe it briefly.  

Rl.d The DS diesel generator will be cooled by a self-contained 
cooling unit. This will be a requirement specified in the 
diesel generator procurement specifications. It is expected 
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that the cooling will be provided by a closed loop jacket water 
system, an engine driven circulating pump, and a radiator with 
an electric motor or engine driven fan for forced air flow 
through the radiator cooling coils. The actual cooling system 
configuration will be determined as part of the detailed design 
of the OS system.  

Ql.e November 1982 SER identified that RC pump oil coolers, seal water 
heat exchanger, and letdown heat exchangers are also provided 
cooling water by CCW. Confirm whether this equipment is needed 
when the DS system is utilized to accomplish shutdown (Presu
mably, these are not needed and consequently unavailability of 
CCW will not compromise the DS capability to achieve shutdown?).  

Rl.e The RCP oil coolers, seal water heat exchangers, and letdown 
heat exchangers are not needed when the DS system is utilized to 
accomplish shutdown. During DS system operation, the reactor 
coolant pump motors are tripped, and the seal water return and 
letdown flow paths are isolated.  

During normal operation, the prime function of the seal water 
heat exchanger is to cool seal water return flow. However, it 
is also used to cool charging pump recirculation miniflow.  
Because the recirculation flow is returned directly to the 
charging pump suction header, cooling is necessary to prevent the 
pump from overheating when demand for RCS make-up flow is low.  

Because during DS system operation, the seal water heat 
exchanger is unavailable to provide this function, the DS system 
design will incorporate a modification that will permit the 
recirculation flow to be returned to the RWST. The RWST will 
serve as the heat sink for the recirculation flow during DS 
system operation. (This modification was not identified in our 
April 24, 1984 submittal.) 

Q2. On pages 12 and 13 of Enclosure 1, you state that charging pump 
operation must be ensured within 2 hours. Clarify whether primary 
coolant inventory will be sufficient and therefore acceptable for 
approximately 5 hours after the reactor trip even without any charging 
flow for 5 hours? 

R2. If the reactor coolant pump (RCP).seals remain intact, the primary 
coolant inventory is sufficient for five hours even without any charging 
flow. This 5-hour figure is the time it would take for the pressurizer 
to empty assuming 7 GPM leakage from the RCS. This assumed leakage rate 
corresponds to 2 GPM leakage from each RCP seal assembly plus 1 GPM 
leakage from "unknown sources." The 2 GPM RCP seal leakage.figure is 
based on the pump manufacturer's seal assembly performance data. The 1 
GPM leakage corresponds to the SONGS 1 Technical Specification limit for 
RCS leakage from unknown sources.  
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If the Technical Specification limit for the leakage from both known and 
unknown sources (6 GPM) is assumed, raising the total RCS leakage to 12 
GPM, the time it would take for the pressurizer to empty is approxi
mately 3 hours. However, in order to prevent.the loss of seal integ
rity, the seals must be maintained at a temperature below 350 0F. With 
the Chemical and Volume Control System (CVCS) unavailable to supply seal 
water to the RCPs, the seals are protected by the flow of component 
cooling water (CCW) to the RCP thermal barriers. If the CCW pumps are 
unavailable, the supply of cooling water to the thermal barriers can be 
maintained by the DC-powered Emergency Thermal Barrier Cooling Pump 
(G-964). However, when the Saltwater Cooling System is also unavailable, 
the operation of the thermal barrier pump is limited by the heat capa
city of the CCW system. A calculation has shown that the system's heat 
capacity limit is reached in approximately 3 hours, when the system 
reaches-a temperature of 2000F. For conservatism, operation of the 
thermal barrier pump is limited to two hours. Thus, for fire scenarios 
resulting in the loss of both normal seal injection (from CVCS) and 
saltwater cooling, charging flow to the seals must be restored by the DS 
system within two hours.  

This two-hour time limit is considered to provide an adequate safety 
margin for restoring charging flow to .the seals since the DS system 
design will permit the necessary operations to be accomplished in 
approximately 30 minutes. Also, the two-hour limit itself is considered 
conservative. If it were found necessary to operate the thermal barrier 
pump for an additional period of time, this would be possible by cooling 
the CCW system with water from the engine-driven screen wash pump.  

The issue of RCP seal integrity during operation at high temperatures is 
also under study by Westinghouse. The results are still under 
evaluation, but they may show that the seals are capable of remaining 
intact at normal reactor coolant system operating temperatures for a 
period of up to 8 hours.  

Q3. Emergency Diesel Generators 

Q3.a Clarify whether station emergency diesel generator will be 
required to power any needed equipment for accomplishing safe 
shutdown when the DS system with its DS diesel generator is used.  

R3.a The station emergency diesel generator will not be needed to 
accomplish shutdown when the DS system with its diesel generator 
is used. This is a part of the DS system design basis.  

Q3.b On Page 9 of Enclosure 1, you state that in the event of a fire 
in the area of AFW pumps, the East Main Feedwater (MFW) pump 
provided by station emergency diesel generator can provide the 
feedwater to the SGs. State how this station emergency diesel 
generator is cooled.  
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R3.b Emergency Diesel Generator (EDG) #2 supplies power to the East 
MFWP via 4160 V bus 2C.  

The diesel engine is cooled by a self-contained cooling unit, 
consisting of a closed-loop jacket water system, a lube oil heat 
exchanger, an engine-driven jacket water pump, and motor-driven 
fan coolers which are supplied by EDG via 480V Bus #2.  

Q4. East Main Feedwater Pump G-3A 

In case the East MFW pump G-3A has to be used to provide the needed 
feedwater to the SGs for achieving normal hot shutdown, where does the 
pump take its suction from? Does utilization of this pump require any 
manual operation? How is the cooling provided for this pump? 

R4. The East MFW pump G-3A (operated in conjunction with the SG feedwater 
and atmospheric dump valves) is an alternate shutdown system which would 
be used in the event of an AFW pump area fire.  

The availability of the East MFW pump following a fire in the area of 
the AFW pumps, as well as the availability of the other normal systems 
required to operate in conjunction with the East MFW pump to achieve 
cold shutdown, will be confirmed by associated circuits analysis.  

When used as an alternate shutdown system, the East MFW pump G-3A will 
take its suction from the condenser hotwell by way of Condensate Pumps 
G-lA and B. Makeup to the hotwell is supplied from the Condensate 
Storage Tank (CST). Back-up sources of supply include the AFWST and the 
service water reservoir. The supply of water is controlled by hotwell 
level controller LC-16 which, upon sensing low hotwell level, opens 6" 
CV-20, the normal make-up valve, and upon sensing low-low level opens 8" 
CV-19, the emergency make-up valve. Should either valve fail to open on 
demand, manual bypass valves are available. Normally, however, no local 
manual actions are required to align and operate the East MFW pump.  
Operation of the pump and the feedwater and atmospheric dump valves can 
be accomplished from the Control Room.  

The East MFW pump seals are cooled by flow supplied from the condensate 
pumps. The pump and motor bearing oil is cooled by a motor-driven fan 
cooler. A lube oil cooler, serviced by the Turbine Cooling Water 
System, is available as a back-up to the fan cooler. The bearing oil is 
circulated by a shaft-driven pump. A motor-driven auxiliary lube oil 
pump Is available as a back-up.  

Q5. Charging Pumps G-8A and G-8B 

Q5.a. Clarify whether the spray shield/radiant heat shield proposed to 
be installed between the charging pumps G-8A and G-8B (refer to 
page 30 of Enclosure 1) constitutes the fire barrier between the 
pumps you mention about on page 13 of Enclosure 1.  
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R5.a The proposal to install a spray shield/radiant heat shield 
between the charging pumps G-8A and G.-8B has been abandoned in 
favor of using the SI system as an alternate shutdown system for 
fires in the CVCS pump room. See our response to Question l.b.  

Q5.b With regard to the charging pump G-8B, provide information on 
the following: 

1 What provides cooling for this pump (Is it CCW?) 
ii How is this pump motor powered? 

iii Should charging pump G-8A be disabled by a fire in the G-8A 
area, will the pump G-8B be used and reactor safe shutdown 
accomplished by the normal shutdown system (i.e., the RHR 
is available and will be utilized to achieve the cold 
shutdown) 

R5.b i Charging pump G-8B seals are cooled by primary water tapped 
from the pump discharge. The pump bearing oil is cooled by 
a lube oil cooler serviced by the Component Cooling Water 
System. A self-contained fan cooler, described in the 
response to Question l.a, is available as a back-up if CCW 
is not available. Power to the fan motor is normally 
supplied from 480 V MCC 2A..  

The motor bearing oil is cooled by natural convection. The 
motor windings are cooled by an integral shaft-driven fan.  

ii The motor for pump G-8B is powered from 4160 V bus 1C.  

iii Should charging pump G-8A be disabled by a fire in the G-8A 
area, pump G-8B will be used and reactor safe shutdown 
accomplished by the normal shutdown systems. As noted in 
the response to Question l.b, the Safety Injection (SI) 
system may be used as an alternative to the charging pumps 
in the event they are both disabled by fire.  

Q6. November 1982 SER identified the addition of fire barriers between pumps 
for the CVCS, CCW, and RHR systems. In addition, the SER identified 
additions of enclosures and fire suppression for components of the CVCS 
and the AFW systems. Examine the plant modifications identified in the 
SER item by item to verify their applicability in the light of the 
proposed DS system.  

R6. The plant modifications identified in the November 1982 SER are listed 
below with a statement of their applicability in light of the proposed 
DS system. The following statements are based on the conceptual design 
of the DS system only. The final scope of modifications necessary to 
meet Appendix R requirements will be determined during the detailed 
design of the DS system.  
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(1) Relocation of some components for the CVCS, CCW, and RHR systems.  

Applicability. The DS system design is expected to make relocation 
of CCW and RHR components unnecessary. Certain components of CVCS 
may be relocated to provide post-fire access to certain control 
valves.  

(2) Addition of fire barriers between pumps for CVCS, CCW, and RHR.  

Applicability. The DS system design is expected to make the 
addition of fire barriers between the CVCS pumps, between the CCW 
pumps, and between RHR pumps unnecessary. In our April 24, 1984 
submittal, it was proposed that a spray shield/radiant heat shield 
be installed between the CVCS pumps. However, this has since been 
determined to be unnecessary for Appendix R compliance. (See our 
response to Questions 1.b and 5.a for an explanation.) 

(3) Addition of enclosures and fire suppression for components of the 
CVCS and AFW systems.  

Applicability. The need to add enclosures and fire suppression for 
components of the CVCS and AFW systems will be established during 
the detailed design of the DS system.  

(4) Relocation of electrical circuits for the reactor coolant system 
(RCS), CVCS, AFW, main steam system (MSS), saltwater cooling 
system, CCW, RHR, and the electrical power system.  

Applicability. The DS system design is expected to make relocation 
of circuits for saltwater cooling, CCW, RHR, and the electrical 
system unnecessary. Circuits which are a part of the RCS (including 
PORV, block valve, group D pressurizer heaters, and certain RCS 
instrumentation), CVCS (including valve control circuits), and MSS 
(including SG level and atmospheric dump valve circuits) may 
require relocation.  

(5) Addition of new electrical equipment to provide separation of the 
redundant switchgear.  

Applicability. The DS system design makes the addition of new 
electrical equipment for separation of redundant switchgear 
unnecessary.  

(6) Addition of circuit breakers, fuses, and/or isolation switches to 
isolate associated circuits.  

Applicability. The DS system design minimizes the need for the 
addition of circuit breakers, fuses, and/or isolation switches to 
isolate associated circuits. However, some modifications of this 
type are expected.  
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(7) Addition of mechanical equipment in the CVCS, the AFW (the addition 
of a motor-driven pump), and the RHR systems.  

Applicability. The design of the DS system makes the addition of 
mechanical equipment to AFW and RHR systems unnecessary. The 
installation of a third AFW pump is planned but for reasons other 
than dedicated shutdown capability.  

The CVCS system will be modified to permit pump miniflow to be 
recirculated to the RWST. (See our response to Question I.e for 
additional details.) 

(8) Addition of a nitrogen backup system.  

Applicability. The nitrogen backup system discussed in the SER is 
not necessary for implementation of the DS system. The need for 
nitrogen as a backup for valve control for the DS system is 
discussed in Section 4.0 of Enclosure 1 to our April 24, 1984 
submittal.  

Q7. November 1982 SER identified the addition of a new motor-driven AFW 
pump. Clarify how the proposed DS system eliminates the need for the 
additional motor-driven AFW pump for Appendix R analysis. (Please note 
that this is strictly in relation to Appendix R considerations. For 
example, the need for the new motor-driven AFW pump may arise due to 
other considerations such as a line break in the steam supply line to 
the turbine of the turbine- driven AFW pump coincident with a single 
failure I.e., failure of the motor- driven AFW pump.) 

R7. The DS system design eliminates the need to add a new MDAFW pump because 
it provides a means of operating the existing MDAFW pump in the event of 
a fire which could cause the normal power to both the MDAFW pump and the 
main feedwater pumps to become unavailable. For a fire in the area of 
the AFW pumps, the East MFW pump G-3A can be used as an alternate 
shutdown system (see our response to Question 4).  

Q8. On pages 7 and 19 of Enclosure 1 you state that AFW will be supplied by 
the Auxiliary Feedwater Storage Tank (AFWST). On page 17, you further 
state that water stored in the AFW and condensate storage tanks will 
supply AFW to the SGs. Clarify whether the suction of the Auxiliary 
Feedwater Pump includes CST also.  

R8. The AFWST will provide the initial source of water to the MDAFW pump.  
When the AFWST is depleted, the MDAFW pump will be supplied by the CST 
via an existing line between the CST supply header and the MDAFW pump 
suction header.  

Q9. How do you propose to support the static water loads in a small segment 
of the main steam line and the steam supply line to the turbine of the 
turbine-driven AFW pump, when these lines carry water to be letdown to 
the outfall point? 
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R9. Detailed evaluation of the affected piping and supports will be 
performed during detailed design of the DS system. Any modifications 
required as the result of this detailed evaluation to ensure that the 
lines are adequately supported will be implemented.  

QlO. With regard to Figure 3-1 of Enclosure 1, provide the following: 

QO.a Mark CV-113 and the existing manual isolation valve referred to.  
on page 7 of Enclosure 1. Clarify whether the manual isolation 
valve referred above is the 3"-600-129 manual turbine isolation 
valve referred on page 17 of Enclosure 1? 

RlO.a The manual isolation valve referred to on Page 7 of Enclosure 1 
Is the 3"-600-129 manual turbine isolation valve referred to on 
page 17 of Enclosure 1. However, on P&ID 5159570-0, which was 
current at the time, there were two valves designated 3"-600-129, 
one upstream of CV-113 and one downstream of CV-113. P&ID 
5159570-0 has since been superseded by P&I0s 5178221-0 and 
5178225-0. On the new P&IDs, these valves have been assigned 
unique tag numbers. The valve upstream of CV-113.appears in 
5178225-0 and is designated MSS-333. The valve downstream of 
CV-113 appears in 5178221-0 and is designated AFW-356. It is 
the valve downstream of CV-113, AFW-356, which was intended to 
be utilized as part of the DS system by providing a positive 
means of isolating the TDAFW pump turbine when the steam supply 
line is utilized for feedwater letdown.  

Q10.b From the outfall point, where does the water go and get 
collected? 

RlO.b The outfall point will be determined as part of the detailed 
design of the DS system. The following alternatives are 
currently being considered: 

(1) The circulation pit at the seawall either directly or via a 
pipe connection to the outlet of the turbine plant cooling 
water heat exchanger.  

(2) The Circulating Water System forebay 

From either of these outfall points, the water is discharged to 
the ocean.  

Q1O.c On page 9 of Enclosure 1, the motor-operated supply valves to 
the charging pump suction header are identified as LCV-1100 C 
and D. However, in Figure 3-1, these are identified as LCV-1100 
B and D. Which is correct? 

RlO.c The RWST supply to the charging pump header isolation valves are 
LCV-1100B and LCV-11000. Figure 3-1 is correct.  
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QlO.d On page 16, the AFW system flow control valves are identified as 
FCV-2300, 2301, 3300, and 3301. However in Figure 3-1, these 
are identified as FCV-3200, 3201, 3300, and 3301. Which is 
correct? 

R10.d The AFW system flow control valves are FCV-2300, -2301, -3300, 
and -3301. Page 16 of Enclosure 1 (of our April 24, 1984 
submittal) is correct.  

Ql. Instrumentation and Controls 

Qll.a CST, RWST, AFWST level indications 

Page 25 of Enclosure 1 states that level indication is not 
required for CST, RWST, or AFWST. However, Reference 6 that you 
have referred to explicitly states that level indication should 
be provided for all the tanks that are needed for achieving safe 
shutdown. For example, Reference 6 mentions specifically CST and 
RWST. The Table 3-1 of Enclosure 1 also does not list these 
tanks. Since these tanks will be utilized when OS system is 
used, explain how you propose to provide level indications for 
these tanks? 

Rll.a Level indication will be provided for the CST, RWST, and AFWST 
as follows: 

(1) Level indications for the CST will be provided by a local 
pressure indicator. This indicator will be added as part 
of the DS System design.  

(2) Level indication for the RWST will be provided by an 
existing float-type indicator.  

(3) Level indication for the AFWST will be provided by an 
existing float-type indicator.  

Qll.b AFW Supply and letdown flow indications 

On page 21 of Enclosure 2 you state that the desired AFW flow 
rate is established through the coordinated action of the opera
tors of the supply and letdown valve station and subsequently 
the flow is controlled at the letdown line alone. Also Reference 
6 you have referred requires that diagnostic monitoring should 
be provided. On page 25 of Enclosure 1 you state that AFW flow 
indication is desirable but not absolutely necessary for the 
operation of the DS system. Table 3-1, however, includes AFW 
pumps flow at the location of the AFW "throttle valves" (are 
these FCV 2300, 2301, 3300, and 3301 shown on Figure 3-1?) as a 
new modification. Clarify whether the indication of the AFW flow 
rate for the SGs will therefore be provided as a modification? 
The Table 3-1 also shows radioactive effluent monitor will be 
provided at some location in the AFW letdown line. Clarify 
whether the indication of the letdown flow rate, i.e., the flow 
rate of feedwater from the SG (via the steam supply line to the 
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turbine of the steam driven AFW pump) to the outfall point, will 
also be provided as a new modification. It looks as though 
"Radioactive Effluent Monitor" listed! in Table 3-1 should have 
been Auxiliary Feedwater letdown flow. Check this entry.  

Rll.b i AFW Flow Indication 

The DS System will include the addition of local indicators 
for AFW flow to each steam generator. The indicators will 
utilize existing flow elements FE-3453, FE-3454, and FE-3455 
and share taps with existing AFW flow transmitters. During 
DS system operation, the flow indicators will aid the 
operator assigned the valve station to balance AFW flow to 
the steam generators while keeping total flow within 
operating limitations of the pump.  

ii AFW Throttle Valves 

The "AFW Throttle Valves" noted in Table 3-1 refer to 
FCV-2300, -2301, -3300, and -3301. See the response to 
question 10d for clarification of a valve numbering error 
made in Enclosure 1.  

iii Letdown Flow Indication 

The DS System will not include an indicating device for 
"letdown" flow from the steam generators. This is unneces
sary since indication of AFW flow to the steam generators 
is already being provided as part of the DS system.  

iv Radioactive Effluent Monitor 

The DS system will include provisions for monitoring the 
radiation level in the effluent discharged from the steam 
generator letdown line. The equipment will be mobile and 
installed post-fire, but prior to initiating the single
phase portion of the cooldown.  

Qll.c On Page 3 of Enclosure 1, you state that the OS system approach 
offers the advantage of using a single system and a single pro
cedure for any fire which would cause the normal systems to be 
unavailable. Obviously one category of fire events will involve 
utilizing the DS system when the RHR is available for achieving 
cold shutdown. This means that RHR pressure and flow indication 
should be available in the remote shutdown panel which according 
to you is an integral part of your DS system. In this context, 
note that the November 1982 SER identified that instrumentation 
will be available at the remote shutdown panel for RHR flow.  
Explain how you propose to provide RHR pressure and flow 
indications which may be needed during DS system utilization.  

Rll.c In the event of a fire which disables all normal systems 
including RHR, the DS System would be used for 72 hours and 
beyond until completing any repair procedures necessary to 
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restore RHR to an operable status and placing the system into 
operation. In the event of a fire which disables all normal 
shutdown systems except RHR (in which case RHR pressure and flow 
indications would be available from the control room), the DS 
system would again be used, and again only until normal RHR 
operation could be initiated (from the control room).  

With no repair actions necessary to restore RHR to an operable 
status, it would be possible to use the RHR system to achieve 
cold shutdown. Procedurally, operation of the RHR system for 
fire events which do not disable it can be handled as a branch 
path within the OS System operation procedure. However, 
regardless of the initial availability or unavailability of the 
RHR system, since cold shutdown can be achieved within 72 hours 
without RHR, it is not necessary to have RHR pressure and flow 
indication available on the remote shutdown panel. Therefore, 
these indications will not be provided as part of the DS design.  

In response to Questions l.b, 4, and 5.a, we identified systems 
(SI, MFW) that would be used as alternate shutdown systems in 
the event of fires affecting the availability of the CVCS or AFW 
systems. This is a necessary departure from our original DS 
system design philosophy since fires affecting CVCS and AFW 
affect not only normal shutdown capability, but dedicated 
shutdown capability as well.  

Therefore our original objective of providing "...a single 
system and a single procedure for any fire..." has been modified 
to recognize that certain fires will require.the use of 
alternate shutdown systems and alternate procedures.  

Qll.d On Page 21 of Enclosure 1, you state that at the remote shutdown 
panel Thot signal is available, but its indication is 
unavailable. Since Reference 6 requires the indication of 
Thot, explain how you propose to make this available.  

-Rll.d We indicated in our April 24, 1984 submittal that Thot and 
Tava signals were available at the Remote Shutdown Panel 
(RSP). A subsequent physical inspection of the RSP revealed that 
these signals were not present. However, a Thot indicator 
will be added to the RSP as part of the DS system design.  

Q12. Primary Coolant Pressure Control 

Q12.a On Page 14 of Enclosure 1, you state that a "bubble" can be 
maintained in the pressurizer without heaters for the postulated 
cooldown period. Explain what "bubble" referred to above means 
and also what is the postulated cooldown period? Clarify whether 
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the natural pressure control (i.e., not injecting the "hard 
bubble" (nitrogen bubble) or not activating the pressurizer 
heater Group D) is maintaining the "bubble" referred to above.  

R12.a i Bubble. The "bubble" mentioned on Page 14 of Enclosure 1 
refers to the steam space in the pressurizer. During normal 
operations, the steam space in the pressurizer regulates 
primary system pressure by providing a compressible medium 
for absorbing changes in liquid volume. The steam space is 
controlled by a combination of spray and electric heaters.  
Overpressure protection is provided by the power operated 
relief valves and code safety valves.  

ii Postulated Cooldown Period. The postulated cooldown period 
referred to on Page 14 of Enclosure 1 refers to the 72-hour 
period of time within which 10CFR50 Appendix R requires a 
nuclear plant to be in cold shutdown following any 
postulated fire.  

iii Pressure Control During Cooldown. In our April 24, 1984 
submittal we indicated that during cooldown, RCS pressure 
would be controlled by maintaining a bubble in the 
pressurizer. The bubble, in turn, would be maintained 
without the use of heaters or sprays since the pressurizer 
cooldown rate is slow in comparison with the RCS cooldown 
rate. We also indicated that a PORV and the code safeties 
would be available for overpressure protection, and that a 
PORV would be manually operated to avoid NDTT limits during 
the cooldown period.  

Subsequent to our April 24, 1984 submittal, the need for 
additional pressure control capability during cooldown was 
re-evaluated. It was determined that pressurizer heaters 
should be available during the cooldown period. Heaters 
could be required to recover from the following conditions: 

accelerated cooldown of the pressurizer resulting from 
excessive pressurizer level fluctuation during the 
cooldown period.  

accelerated cooldown of the pressurizer resulting from 
abnormally high or low initial pressurizer level.  

accelerated cooldown of the pressurizer resulting from 
failed or moisture-impregnated insulation.  

excessive energy/mass losses from the pressurizer 
resulting from PORV operation during the cooldown 
period.  

The OS system design originally incorporated provisions to 
recover pressurizer heater group D by taking repair actions 
after reaching cold shutdown. The DS system design will now 
additionally incorporate cable replacement/rerouting between 
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pressurizer heater cabinet #2 and the group D heaters which 
will permit the group D heaters to be recovered without 
repair action within one hour of: reactor shutdown.  

With this upgrade of the pressurizer heater circuit incor
porated into the DS system design, the modifications 
proposed for injecting nitrogen into the pressurizer during 
cold shutdown will be abandoned. The heaters can be used 
during cold shutdown to maintain system overpressure in 
place of the "hard bubble" described in our April 24, 1984 
submittal.  

Q12.b Clarify whether injecting a nitrogen bubble or activating pres
surizer heater group D may be needed only after the RCS tempera
ture (Thot) reaches 200OF (please see the bottom paragraph of 
page 14 and the top lines of page 15).  

R12.b The proposal to incorporate into the design of the DS System the 
capability to inject a nitrogen bubble into the pressurizer has 
been abandoned. Pressurizer heater group D will be upgraded to 
permit operation in conjuction with the DS system within one 
hour of reactor shutdown. Thus, heaters will be available 
during RCS cooldown as well as during cold shutdown. (See also 
our response to Question 12.a.) 

Q12.c On page 15 of Enclosure 1, you state that only if normal 
pressure control can not be recovered, the options mentioned 
above may be needed. Also, explain how you will maintain the 
bubble when no heaters are used especially when the pressurizer 
PORVs may be utilized for steam venting.  

R12.c 1 Recovery of Normal Pressure Control. Depending upon the 
location of the fire and the extent of fire damage to the 
normal pressurizer control systems, normal pressure control 
may be recoverable through repair actions taken after the 
fire has been extinguished and the affected areas are 
accessible.  

As discussed in our response to Questions 12.a and 12.b, 
pressurizer heater group 0 will be upgraded to permit 
operation in conjunction with the OS system within one hour 
of reactor shutdown. The design will be such that a fire 
affecting the availability of heater group 0 will not 
affect the availability of the balance of the normal 
pressurizer heater circuits and vice-versa. The need for 
these modifications were identified subsequent to our April 
24, 1984 submittal.  

ii Pressure Control During Cooldown. See the response for 
Question 12.a.  

111 Pressure Control During PORV Operation. If a pressurizer 
PORV is opened to vent steam from the pressurizer during 
cooldown, both pressurizer level and pressure will be 
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monitored to determine when to reclose the valve. In the 
event the PORV fails to re-close, the associated block 
valve will be used to isolate the flow path. In the event 
excess mass and energy are released from the normal 
pressurizer during PORV/block valve operation, charging 
pump flow will be increased to restore level and 
pressurizer heaters to restore pressure.  

Q13. Calculation Section - Pages 1 through 84 

Q13.a On Page 3 (calculation section), you state that one of the 
options for removal of the heat from the RCS to achieve cold 
shutdown is utilization of the main feedwater system as a source 
of cooling water. Does this mean that RHR can be disabled 
concurrent with motor-driven AFW pump being disabled? 

R13.a RHR can be disabled concurrent with the normal systems required 
to operate the MDAFW pump but not concurrent with the dedicated 
system required to operate the MDAFW pump.  

The East main feedwater (MFW) pump is mentioned as an alternate 
to the MDAFW pump in the event of fire in the area of the MDAFW 
pump itself. This is discussed in the response to Question 4.  

Q13.b On page 6 (calculation section), you state that the feedwater 
supply line and the blowdown line are both available for 
admitting cooling water into the active steam generator(s).  
What is the blowdown line referred to above? Is this the steam 
generator blowdown line? 

R13.b The blowdown line referred to on page 5 of the calculation 
section is the steam generator blowdown line.  

Q13.c On page 5 of 84, you state that pressurizer heaters are tripped 
and are no longer available. When will the pressurizer heater 
group 0 be restored? How will it be restored? (Will it be by 
manually operating the to-be-installed transfer switch to supply 
power from the DS system?) 

R13.c In the event of any fire which would disable normal pressurizer 
heater control, the DS system will make it possible to restore 
power to and operate pressurizer heater group 0 within one hour 
of reactor shutdown. This will be accomplished without taking 
repair action.  

Power will be restored to pressurizer heater group D from the DS 
system by manually operating the to-be-installed transfer 
switch. The heaters will then be manually controlled from 
pressurizer heater cabinet #2.  

Q13.d On page 74 (calculation section), you state that if there is a 
need to accelerate the depressurization after the 35th hour it 
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can be done by the use of the relief valves and/or the pressuri
zer spray. However, on page 5, you state that pressurizer spray 
is tripped at time zero of the fire event and is no longer 
available. Also, on page 8 of Enclosure 1, you refer only to 
pressure relief by PORV/block valve combination. Clarify 
whether the pressurizer spray will ever be used for pressurizer 
relief following a fire event.  

R13.d Pressurizer spray system is not part of the DS system and need 
not be operable to accomplish shutdown using the OS system. In 
the event of a fire which disables the pressurizer spray system, 
depressurization of the primary system will be achieved using 
the pressurizer power-operated relief valve (PORV) CV-530.  

In the event of a fire which does not disable the pressurizer 
spray system, the auxiliary spray, supplied from the charging 
system, may be used. Procedurally, this will be handled as a 
branch path within the DS system operating procedure or by an 
alternate shutdown procedure.  

Q13.e On page 8 of Enclosure 1 you state that during the initial hours 
of the RCS cooldown, pressurizer heaters are not necessary and 
pressure may have to be relieved from the system by utilizing 
PORV/block valve combination. On page 74 (calculation section) 
you, however, state that under certain circumstances (for 
example, mixing at the surge line or if the initial water level 
is less than the normal water level) there may be a need for 
external pressurization. Explain this apparent discrepancy.  
Also state how you will pressurize if it is needed during the 
initial hours of RCS cooldown.  

R13.e See our response to Question 12.a.  

Q13.f On page 73 (calculation section), you state that the required 
degree of subcooling to prevent the void formation in the upper 
head is marginally maintained during the early part of the cool
down (up to the 8th hour). Examine whether the safety margin 
available up to 8 hours after a fire occurs provides reasonable 
assurance against void formation in the upper head up to 8 hours.  

R13.f According to Westinghouse's St. Lucie study (Reference 1 in the 
Calculation section) the reactor head cools down at a rate of 
between 10 to 250 F/hr depending on the availability of CRDM 
fans. Even the minimum rate of 100 F/hr is faster than the pres
surizer cooldown rate of approximately 20 F/hr. Consequently the 
safety margin to prevent void formation in the upper head is at 
least equal to the safety margin available at the shutdown 
initiation. This corresponds to nearly 50 F subcooling and is 
considered adequate.  

Q13.g On page 73 (calculation section), you state that beyond the 35th 
hour the primary system pressure exceeds the null ductility 
pressure limit and stays above that limit for the rest of the 
cooldown. On page 74, you state that there is an obvious need 
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to accelerate the depressurization after the 35th hour in view of 
the above consideration. You further state that this can be done 
by use of relief valves and/or the pressurizer spray. On page 8 
of Enclosure 1 it is stated that a nitrogen bubble will be 
established to preserve the system overpressure or one group of 
pressurizer heaters (Group D) will be restored to maintain the 
system overpressure. Explain this apparent discrepancy.  

R13.g The statements made on pages 73 and 74 of the calculation 
section, concerning the need to accelerate the depressurization 
after the 35th hour, pertain only to the cooldown phase of the 
operation, whereas the statements made on page 8 of Enclosure 1 
concerning the need for nitrogen or heaters to maintain 
overpressure pertain to the operation only after the unit has 
reached cold shutdown.  

Q14. Miscellaneous 

Q14.a With regard to your commitment to provide additional information 
(see page 2 of your letter dated April 24, 1984), please 
provide, in addition to what you have committed, the following: 

1 Detailed description of how safe shutdown will be 
accomplished for a fire in each one of the fire areas.  
Provide this information area by area.  

ii Detailed associated circuits analysis to reflect the utili
zation of the DS system. This analysis should encompass all 
the problems that may arise due to a fire in any fire area.  
Your analyses should address the problems that may arise 
due to 1) common bus including high impedence faults, 2) 
common enclosure, 3) spurious signals particularly those 
that involve high/ low pressure interface, and 4) 
electrical isolation deficiency.  

High Impedence Faults 

Provide assurance that the total of hot shorts associated with 
the non-safe shutdown loads supplied by a common bus power 
supply (also supplying safe shutdown loads) does not result in 
the opening of a circuit breaker associated with the common 
power supply, thus causing loss of power supply to the safe 
shutdown equipment and/or components prior to the individual 
breakers of the associated non-safe shutdown loads opening due 
to the fire damage.  

Electrical Isolation Deficiency 

Fire in certain areas (for example, the control room) may neces
sitate operating transfer switches (to transfer power and control 
from the control room to alternate shutdown systems) prior to 
the fire in the area damaging the control circuits and resulting 
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in blown fuses. The staff does not give credit for operating the 
transfer switches prior to fire damage resulting in blown fuses.  
Also, the staff does not give credit for replacement of the 
blown fuses to achieve and maintain alternate hot shutdown (this 
is regarded as a repair and the staff's guidelines do not permit 
repair to achieve and maintain hot shutdown). To handle the 
potential for the electrical isolation deficiency in the design 
described above, review your electrical design and provide a 
drawing of all transfer switch designs in your plant. You 
should provide assurance that a blown fuse as a result of fire 
damage will not require replacement to achieve and maintain 
alternate hot shutdown (this can be done by modifying existing 
transfer switches if there be need for it and/or installing new 
isolation switches where necessary to provide redundant fusing).  

R14.a 1 An area-by-area safe shutdown analysis will be generated as 
part of the detailed design of the DS system and provided 
to the NRC at that time.  

ii A detailed area-by-area associated circuits analysis 
reflecting the utilization of the DS system will be 
generated as part of the detailed design of the DS system 
and provided to the NRC at that time. This analysis will 
address four problem areas noted in the question.  

Q14.b Will the positive displacement charging test pump referred to by 
your FSAR be ever used for achieving safe shutdown following a 
fire event? 

R14.b The positive displacement charging test pump will not be used 
for achieving safe shutdown following a fire event.  

Q14.c Figure 3-1 shows the valve CV-530 in series with the pressurizer 
PORV CV-546; also the valve CV-545 is in series with the block 
valve CV-531. What are the functions of these valves CV-531 and 
CV-545? Will they also be used in the shutdown procedures? 

R14.c CV-545 and CV-546 are the pressurizer power-operated relief 
valves (PORV). They operate to provide overpressure protection 
to the RCS. As part of the DS system, CV-546 is used to acceler
ate the rate of RCS depressurization when needed to maintain the 
system within the desired depressurization envelope. CV-545 is 
not used.  

CV-530 and CV-531 are pressurizer PORV block valves. CV-530 is 
in series upstream of CV-546; CV-531 is in series upstream of 
CV-545. (Figure 3-1 of Enclosure 1 shows the valves incorrectly.) 
The block valves are provided as a means of isolating flow from 
the pressurizer in the event the respective PORV failed to close.  
As part of the DS system, CV-530 is used as a means of blocking 
CV-546. CV-545 is not used.  
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