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feferences: (a) Licenze No. DPR-26 (Docket No. 50-309)

(b) USNRC letter from R.W, Reid to R.H. Groce dated Febru
1978; Subject: Amzndment No. 35 to Facility Operating
License

(c) MYAPC letter (WMY 78-52) from R.H. Groce to R.W. Reid dated
May 31, 1978; Subject: Maine Yankee Fire Protection Program
Information

(d) USNRC letter from R.W. Reid to R.H. Groce dated July 19,
1979; Subject: Request for Additional Information on Fire
Protection SER Items,

Subject: Submittal of Additioua: Information on Fire Protection Items

Reference (d) above requested that Maine Yankee re-address the svubject of
Safe Shutdown Capability, SER Item 3.2.1. It indicated that more information
was required by your staff, and enclosed a generic staff prsition on the
ubject. We have reviewed the staff position and our previous submittal on
this subject [Reference (c¢)], and find that very little new information is
required.,
The problem appears Lo be that the original staff concern and our
original response do not follow the format requested by ths subsequent goneric
position. Thoerefore, we have taken the original staff concern and responded
to it using the criteria listed in the generic staff position. This respoanse

1s attached as Enclosure

that this approach is acceptable to you. 1If you have further

mts,

Very truly yours,
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Enclosure A

SER Section 3.2.1, Safe Shutdown Capability

The Maine Yankee Atomic Power Plant was designed and constructed to meet the
requirement of Criterion Number 3 concerning Fire Protection of Nuclear Power
Pilants. With the later release of BTP ©.5-1 2~4 Regulatory Guide 1.120, the
KRC requested a survey of the plant to ascertain to what degree it meets the
specific, and more detailed, requirements of these document.

After an inspection and review of the plant fire protection systems, Maine
Yankee was requested to further evaluate the separation of redundant
conponents requived for safe shutdown, including power supplies and cables;
and to analyze tne results of fires in areas where this separation was not in
conformance with the requirements of BTP 9.5-1.

The areas chosen for further analysis by the NRC were:

1. Control! Room Cable Chase

2. Protected Cable Vault

3. Protected Cable Tray Room

4. Turbine Building POBR BR,
5. Circulating Water Pumphouse

6. Primary Auxiliary Building

7. Containment

8. Containment Spray Pump Building

9. Ventilation Equipment and Personmnel Air lock Area
10. Ste=m and Feedwater Valve House '

11. The Containment Penetration Area

Criteria for safe shutdown had been detailed in the Maine Yankee Fire Hazards
Analysis previously submitted to the NRC. The NRC request indicated that more
specific ruquirements for safe shutdown were preferred by the NRC reviewing
teams, namely:

1. the ability to reach hot shutdown immediately, and
2. the ability to reach cold shutdown in 72 hours.

All areas above were analyzed in accordance with these specific requirements.
In addition, Maine Yankee considered it prudent to naintain the ability to
borate the 'reactor coolant system so the area analyses considered this.

The recent staff request for additional information, complete with generic
staff position, has caused Maine Yankee to re-analyze the eleven areas and
submit the information required for staff review using the criteria listed in
the staff position.
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Describe the systems or portions thereof used to provide shutdown
capability and modifications required to achieve any alternate shutdown
capability, if requircd.

Safe shutdown of the reactor plant requires the following functions be
accomplished:

A.

C.

D.

Insert negative reactivity into the reactor core
Control primary system overpressure
Control primary plant water inventory

Remove decay heat and cooldown the reactor core

To ensure shutdown capability, the cable associated with the equipment or
systems which accomplish the four functions described above have been examined
for their vulnerability to a fire in ¢leven locations of concern to the
Commission. The equipment required to reach hot standby and cold shutdown are
described in Figure 1 or 2, respectively.

A.

Reactivity Control

Reactivity control at Maine Yankee is accomplished by insertion of control
rods and by boration.

Negative reactivity is initially inserted into the reactor core by control
rods. These control rods fail safe. They are inserted by removing power
to their holding coile. This r v be accomplished by pushing the trip
buttons on the main control buard, or by opening the scram breakers in the
protected switchgear room.

Control and power cables for the control rods pass through the fellowiag

areas of concern: | POUR U?‘IG!NAL

Protected Cable Tray Room
Control Room Cable Chase
Protected Cable Vault
Containment Penetration Area
Containment

Should a fire occur in any of the areas of concern causing either an open
or short circuit in the power supply cables, the holding coils would be
de-energized and the centrol rods would fall into the rcactor core.
Immediate boration after shutdown is not essential for keeping the reactor
suberitical. With the control rods inserted and xenon building up, the
reactor core will remain conservatively subcritical fo. some time.

Boration is normally accomplished with the use of any one of three
charging pumps located in the Primary Auxiliary Buildinz. These pumps are
not required to achieve a hot shutdown condition. Howzver, to achieve a
cold shutdown condition, boratior would be required. Control and power
cables for these pumps pass through the following areas:
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Protected Cable Tray Room P”””
Control Room Cable Chase aﬁ/g
Protected Cable Vault Al

Primary Auxiliary Building
In the event that a fire in any of the above areas of concern
incapacitates all three wain charging pumps, one alternative means of
boration is to use the auxiliary charging pump located in the lower level
of the Primar;y Auxiliary Building. This pump's power supply cables have
been rerouted to avoid the Control Room Cable Chase and Protected Cable
Vault. They do, however, pass through the Protected Cable Tray Room and
Primary Auxiliary Building.

In the Protected Cable Tray Room, the auxiliary charging pump power cable
was rerouted to avoid the south end of the room, previding spatial
separation from the main charging pump power cables. While the power
cables to the main charging pumps as well as the 4160 volt power feeder
to the 480 volt switchgear supplying the motor control center for the
auxiliary charging pump are all in the Protected Cable Tray Room, the
cables for the main charging pumps are routed immediately to the south
wall, and then down into the Protected Cable Vault. Those for the
auxiliary charging pump are routed to the north wall, and then into the
unprotected cable tray room through a 3-hour Tire barrier. This routing
and the spatial separation that exists is shown on drawing FM-3A.

As noted in Section 5.6 of the Fire Protection SER, the combustibles in
the area consist of moderate amounts of plastic and rubber cable
insulation. The trays connecting the north and south ends of the room
contain very little cable, and much of that cable is armored, 4160 volt
cable., The SER section lists many modifications to and improvements in
the fire protection systems available in the room. These modifications,
the ease of access to the room, and the spatial separation which exists
makes it unlikely that a fire would incapacitate the three main charging
punps as well as the auxiliary charging pump. Therefore, Maine Yankee
feels that a charging pump will always be available for boration in spite
of a fire in this room.

However, as explained earlier, conservative estimates show that power
cables to either the auxiliary charging pump or to a main charging pump
could be rerun in eight hours, after which cooldown to cold shutdown
could begin. The plant can be maintained in a safe hot shutdown
condition until such repairs are made.

In the Primary Auxiliary Building, the power cables for the main charging
pumps are in conduit, embedded in coancrete. The power cables for the
auxiliary charging pump are routed in conduit such that a minimum 15 foot
separation exists betwzen them and the concrete-embedded main charging
pump cables. As stated in Section 5.14.3 of the Fire Protection SER, the
main charging pumps are scparated from the auxiliary charging pump by
distance 2nd by the concrete floor at the 21 foot elevation. A fire at
the auxiliary charging pump would not affect any of the main charging
pumps or their power cables. In addition, separation, curbing and drains
prevent a fire in one main charging pump cubicle from damaging any other
main charging puap. :
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It is vossible that a cable fire on the ll-foot or 21-foot elevation
could incapacitate the lube oil pumps for all three main charging pumps.
However, 2s stated in Reference (c¢), the pump manufacturer has verified
that the wain charging pumps can be operated without their lube oil
pumps. Ring oiling of the bearings is provided, which will adequately
lubricate the bearings without the lube oil pumps. Therefore, the
possibility of a fire in the Primary Auxiliary Building destroying the
ability to borate is not considered credible.

In the extremely unlikely event that a fire in the Primary Auxiliary
Building did somehow destroy the power cables to the auxiliary charging
pumps and the three main charging pumps, conservative estimates show that
power cables to the auxiliary charging pump (480V) or to a main charging
pump (4160V) could be re-run in 8 hours, after which cooldown could
begin. It is important to note that the plant can be maintained in a

saf hot shutdown condition until such rerouting is accomplished.

Primary System Overpressure Control

The plant can be safely shutdown and cooled down without the loss of
system overpressure should all pressurizer heaters be unavailable or out
of service. The pressurizer, because of its static nature, must be
force-cocled using steam phase spray. During a cooldown the reactor
coolant systems cools down more rapidly than does the pressurizer, and
therefore, the pressurizer heaters normally would be secured during a
cooldown.

The pressurizer heater cables have been specially insuvlated with silicone
rubber with an overall jacket of silicone impregnated glass braid. This
insulation is 2 high temperature insulation which is flame resistant,
non-propagating and superior to the types of insulation normally used.

However, if a fire were to destroy the heater cables there are other
alternatives that could be used for maintaining system overpressure.
These include establishing a nitrogen bubble in the pressurizer,
compress ion of the steam bubble, and solid operation with the centrifugal
charging pumps. Based on the above plant characteristics and
alterpat.ves available to maintain system overpressure, the loss of
pressurizer heater cables as a consequance of a fire in any of the areas
of concern will not prevent a safe reactor plant shutdown.

Primary Plant Water Make-Up or Inventorv

The charging pumps are normally used to provide primary system make-up.
Their control and power cables pass through the following areas:

Protected Cable Tray Room
Cor’ >0l Room Cable Chase
Protected Cable Vault
Primary Auxiliary Building

In the event that a fire in any of the above areas of copcern
incapacitates all three main charging pumps, one alternative available to
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provide make-up to the reactor coclant system is the auxiliary charging
pump located in the lower level of the Primary Auxiliary Building. This
pump's power supply cables have been re-routed to avoid the Control Room
Cable Chase and Protected Cable Vault. As previously noted, they do pass
through the Protected Cable Tray Room and Primary Auxiliary Building.

The routing of the cables and the consequences of a fire in these areas
together with its affect on.the four pumps hove been discussed in Section
I A of this response, and will not ke reitcrared here.

Decay Heat Removal

Decay heat removal is accomplished by venting steam to the atmosphere
through the steam generator safety valves and the atmospheric steam dump
valve. Feedwater inventory is normally maiantained in the steam
generators with the use of either one (1) of two (2) electric driven
auxiliary feed pumps, P-25A or P-25C. Both of these pumps are located in
a tornado protected room adjacent to the containment. Cable for these
pumps pass through the following common areas:

Protected Cable Tray Room

Control Room Cablie Chase
Protected Cable Vault ')(]

Thereafter, the cables for the two pumps are routed through separate
areas, Those for P-25A pass through the Containment Penetration Area,
and those for P-25C pass through the Primary Auxiliary Building.

In the event the cables for P=25C were destroyad by a fire in the Primary
Auxiliary Building but all other areas of concern listed above remained
undamaged, P-25A would be available for maintaining feedwater inventory
because its power supply cables are routed through the Containment
Penetration Area, Similarly, if the cadles for P-25A were destroyed by a
fire in the Containment Penetration Arsa but all other areas of concern
listed above remained undamaged, P-25C would still be available for
maintaining feedwater inventory because its power supply cables are
routed through the Primary Auxiliary Building.

In the event both electric driven auxiliary feedwater pumps are
incapacitated as a result of a fire in any or all of the remaining areas
of concern, decay heat removal can still be achieved. As before, steam
would be vented to the atmosphere through the steam generator safety
valves' and the atmospheric steam dump valve. The atmospheric steam dump
valve may be controlled from the emergency panel in the emergency feed
pump room or locally at the valve. Feedwater inventory would be
maintained in the steam generators with the use of the steam driven
auxiliary feed pump which is located in the Steam and Feedwater Valve
House.

The plant can be cooled to approximately 212 to 250°F by the abo

method and is considered safely shutdown 'y Mazine Yankee. However, to
reduce the reactor coolant temperature to cold shutdown as defineu in the
plant Technical Specifications, an additional heat removal

e
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method is required. This is provided by the Residual Heat Removal
System, Primary or Secondary Component Cooling Water Systems, and Service
Water System.

Power supply cables to the residual heat removal system pump motors are
routed through the following areas:

Protected Cable Tray Room

Control Room Cable Chase Pao
Protected Cable Vault 0”,8
Steam and Feedwater Valve House Al
Containment Spray Pump Building

In the event that a fire in the Protected Cable Tray Room, Control Room
Cable Chase, or Protected Cable Vault disabled the powe: supply cables to
the residual heat removal system pump motors; the time required to run
temporary cables is conservatively estimated to be less than 48 hours and
considers obtaininz the cables, installing them, and making the required
cable terminations. Experience shows five (5) hours would be a
conservative estimate to place thea residual heat removal system in
service. Once in service, the rvesidual heat removal system is capable of
cooling the reactor coolant system at a rate of 65°F per hour at the
start. Cold shutdown can be reached in the time available proposed by
the NRC.

Power supply cables for the resideal heat removal system pump motors are
routed through the Steam and Feedwater Valve House. Since the power
supply cables are run through conduit embedded in concrete, it is not
credible that a fire of any magnitude in this area would eliminate the
residual heat removal system pumps from service. If this were to happen,
the casualty procedure described above weuld -be used.

A fire in the Containment Spray Pump Bauilding could render all residual
heat removal system pump motors unavailable for service. Maine Yankee
thinks this is extremely unlikely given the lack of combustibles, and the
commitment to install additional detection and suppression equipment in
this area. Nonetheless, if a fire were to occur, it would not affect
cooldown to 250°F. The plant could remain safely in this condition,

but if a continuvation of cooldown te cold shutdown were mandatory, it
could be achieved as follows:

1. Using house boiler steam for main turbine shaft sealing and for
operation of the air ejectors, a vacuum would be drawn in the
condenser.

2. Steam from one steam generator would be directed to the condenser
through one of several available paths.

1 The primary system would remz2in pressurized above the NPSH

requirements for the recactor coolant pumps so that one could be

operated,

4. Makeup water to the steam jenerator would be supplied by one main
condensate pump taking suction from the condenser hotwell and
pumping through the normal feedwater system to the steam generator.




By throttling the flow from the steam generator to the condenser,
cooldown could proceed below the cold shutdown temperature
requirement.

Holding the reactor coolant system temperature at 2509F until repairs
could be effected is a more desirable situation because considerably less
equipment is required; hovever, the second method is available.

The cooling water that is normally supplied to the residual heat removal
system heat exchangers (E-3A and B) is circulated by the component
conling water system. The component cooling water system transfers its
heat to the service water system via the component cooling water heat
exchangers located in the Turbine Hall. The power and control cabling
for the component cooling water system passes through the following
areas:

Protected Cable Trav Room Pa
Control Room Cable Chase 0”,
Protected Cable Vault A[
Turbine Building

In the eveant that a fire in either the Control Room Cable Chase or
Protected Cable Vault damaged control cable for the component cooling
water system, they can be repaired within the time proposed by the NEC.
Control of the pump motors is available at the breaker cubicle.

In the Protected Cable Tray Room, the component cooling water pump power
cables are 4160 volt armored cables that are located in cable trays in
the northeast corner of the room. Each set of component cooling water
pumps (primary or secondary) is in a separate tray, separated from each
other by approximately 15 feet of horizontal distance. To rveach cold
shutdown, oaly one component cooling pump is required.

The potential for a fire in thic room was discussed in Section I (A) of
this submittal., If a fire occurs in the south end of the room, the sixty
foot separation, light cable loading and good access to the room should
prevent damage to the component cooling pump power supply cables in the
northeast corner.

1f either the north end or the entire Protected Cable Tray Room were lost
due to fire, there remain two available options for achieving plant
cooldown:

1. Cabling could be rerouted around the Protected Cable Tray Room to
repower one of the component cooling water pumps. Thi- could be
accomplished in time to achieve plant cooldown within 72 hours.

r Uitimate cooling water for the residual heat removal system heat
exchangers could be provided from the fire main by connecting hoses
to fittings provided on the component conling water lines to the
residual heat removal system heat exchangers and removing the heated
water by similar hose commections. Analyses have proven sufficient
water would be available by this method for several ‘months of
operation,

=
-
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The primary and secondary component cooling water pumps and heat
exchangers are located in the northwest corner of the Turbine Building.
In the event of a fire in this area that resulted in the loss of all
equipment including the cables, cooldown to cold shutdown could continue
using water from the fire pond for cocling.

The residual heat removal system heat exchangers, one residual heat
removal system pump, and the diesel driven fire pump could be used since
they would remain undamaged by a Turbine Muilding fire. Hose connections
are available on the shell side of both heat exchangers which permit fire
pond water to be used to remove heat. Less than 400 gpm per heat
exchanger would be requlrod. This flow rate can be continued for at
least 2 months using the minimum amount of available water from the fire
pond and the Montsweag Brook Reservoir. This cooldewn path assures the
ability to cool to a cold shutdown condition with reactor coolant system
temperature well below the Techaical Specifications requirement of
210°F. Damage control measures as extensive as replacing/rewinding a
damaged primary component cooling water/secondary component cooling vater
pump motor could be completed in this time frame. Following the
necessary damage control measures, the service water/primary component
cooling water/residual heat removal system's heat removal puth already
described would be restored.

As discussed earlier, the service water system serves as the ultiwmate
heat sink for plant cooldown by reﬁﬂvinq heat from the component cooling
water system via the component cooling water system heat exchangers
located in the Turbine Hall., The cabling for the service water system
passes through the following areas:

Protected Cable Tray Room
Control Room Cable Chase

Turbine Building k\
Circulating Water Pump House P “R

In the event there is a fire in the Control Room Cable Chase that
resulted in damage to the control cables for the service water system,
they can be repaired in the time available pcoposed by the HRC. Control
of the service water pump motors is available at the breaker cubicle.

In the Protected Cable Tray Room, the service water pump power supply
cables are 480 volt cables that are routed in cable trays along the
northeast corner. To reach cold shutdown only one (1) of four (4)
service water pumps is required, and the power supply cables teo each of
the pumps are routed in separate cable trays. As previously discussed,
if a fire occurs in the south end of the Protected Cable Tray Room, there
is satisfactory separation to prevent damage to the service water pump
motor cables.

If either the north end or the eatire Protected Cable Tray Room were lost

due to fire, there remain two available options for achieving plant
cooldown:
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(1) Cabling could be rerouted around the Protected Cable Tray Room to
repower one of the service water pumps. This could be accomplished
in time to achieve plant cooldown within 72 hours.

(2) Ultimate cooling for the residual heat removal system heat
exchangers would be provided from the fire main by connecting hoses
to fittings provided on the component cooling water lines to the
residual heat removal systcm heat exchangers and removing the heated
water by similar hose connections. Analyses have proven sufficient
water would be available by this metnod for several months of
operation.

The control and power cables for the service water pumps are located
along the north wall of the Turbine Building. In the event of a fire in
this area that resulted in the loss of the service water pumps cooldown
to cold shutdown could continue using vater from the fire pond for
cooling.

As previously discussed, the residual heat removal system heat
exchangers, one residual heat removal system pump, and the diesel driven
fire pump, could be used since they would remain undamaged by a Turbine
Building fire. Hose connections are available on the shell side of both
heat exchangers which permit fire pond water to be used to remove heat.
Less than 400 gpm per heat exchanger would be required. This flow rate
can be continued for at least 2 months using the minimum amount of
available water from the fire pond and the Montsweag Brook Reservoir.
This cooldown path assures the ability to cool to a cold shutdown
condition with reactor coolant system temperature well below the
Technical Spacifications requirement of 210°F. Damage control measures
as extensive as replacing/rewinding a damaged primary component cooling
wator/s«eradary component cooling water pump motor could be completed in
th's lengthy time frame. Following the necessary damage control
measures, the service watec/primary component cooling water/residual heat
removal system's heat rewoval path already described would be restored.

The four service water pumps which provide the cooling water for the
ultimaie heat sink required to bring the plant to a cold shutdown
condition are located in the Circulating Water Purm; House. With the
minimal amount of combustibles in the building, early fire detection
capability, and additional fire fighting apparatus, the possibility of a
fire eliminating all four (4) service water pumps is remote. However,
cooldown to cold shutdown could continue using water from the fire pond.

As previously discussed, the residual heat removal system heat
exchangers, one residual heat removal system pump, and the diesel driven
fire pump could be used since they would remain undamaged by a pumphouse
fire. Hose conmnections are available on the shell side of both heat
exchangers which permit fire pond water to be used to remove heat. Less
than 400 gpm per heat exchanger would be required. This flow rate can be
continued for at least 2 months uvusing the minimum amount of water
avzilable from the fire pond and the Montsweag Brool Reservoir. This
cooldown patn assures the ability to cool te a cold shutdown condition
with reactor coolant system temperature well below the Techni:al

Specifications requirement of 210°F,



It should be noted that if all & service water pumps were lost as a
result of a fire which damaged their power cables, new ca“les could be
cun within hours and the normal service water/primary component cooling
water/residusl heat removal systems restored. Cold shutdown could be
achieved within the time proposed h»» the NRC fire team. With the
physical separation between the puwps, damage to ail the motors-is
difficult to postulate. However, the alternate cooling mode noted above

ig available.
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FIGURE 1

HOT STANDBY

Function Equipment Required
A. Negative Reactivity 1. Control Rods
Insertion
B. Primary System 1. None Required

Overpressure Control

C. Primarv Plant L me Charging Pump
Water Ianventory (3 pumps available) {See Note)
D. Decay Heat Remuval L R Steam Cenerator

(a) Steam to Atomsphere
Cafety and Steam Dump valves

(b) One Auxiliary Feed Pump for
makeup (3 pumps available)

NOTE: Charging Pump includes 2 lube oil pumps
Aux. Charging Pump includes 1 packing pump

Alternatives

None. Rods fail safe
under all circumstances

Auxiliary Charging Pump
(See Note)

Steam Generator

(a) Steam to Condenser-Circ.
Water Pump (1 of 4 pumps
reqg'd) plus cond. pump (1
of 3 pumps req'd)

(b) Makeup from main feed,
cond., pump (1 of 3 pumps
req'd) plus main feed pump
(1 of 2 pumps req'd)



Function
e

Negative Reoactivity
Insertion

Primary System
Pressure Control

Primary Plant

"».« 5w Teys vn » .
saler invealory

Decay Heat Removal

FIGURE 2

COLD SRUTDOWN

Equinment Required

e Charging Pamp (3 pumps .
available)

Decrease
(a) Spray - One Charging Pump

(3 available) v
One Charging Pump (3 pumps ; £

available)

Steam Generator 1.
(a) Steam to Atmosphere
Safety and Steam Dump Valves

(b) One Auxiliary Feed
Pump for makeup
(3 pumps available)

RHR (Below 400 psig) (1 of 3 25

pumps req'd) plus PCCW (1 of,

2 pumps req'd) or SCCW
(1 of 2 pumps req'd plus f

sarvice water (1 of &4 pumps

req'd)

=Y

Alternatives

Auxiliary Charging Pump

Increase

(a) N Blanket

Decrease

{a) Spray-Auxiliary Charging
pap

{(b) Vent thrv solenoid reliefs

Auxiliary Charging Pump

Steam Generator

{a) Stcam to Condonser
circ. water pump (1 of 4
pumps req'd)
plus cond. puap (1 of 3
pumps req'd)

(b) Makeup from main feed -
cond. pump (1 of 3 pumps
req'd) plus main feed
pump (1 of 2 pumps req'd)

RHR (below 400 psig) (1 of 3

pumps req'd) plus fire pump (1

of 2 pumps req'd)
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System design by drawings which show normal and alternate shutdown
control and power circuits, location of components, and that wiring
which is in the arca and the wiring which is out of the area that
required the alternate system.

Contral Cable

The loss, due to fire, of control cables and/or circuits is of no
consequence. All breakers for any of the equipment required for safe
shutdown can always be manually cvperated at the switchgear without the
need for control circuits.

S POOR ORIGINAL

Boration and prisary system make-up is normally achieved with the use
of one (1) of three (3) main charging pumps or as an alternative with
the auxiliary charging pump. The power supply cables to the motors for
all four of these pumps originally passed through the same fire areas.
Therefore, the power supply cables to the motor for the auxiliary
charging pump were rerouted to avoid, to the extent possible, the areas
through which the power supply cables to the motors for the main
charging punps were routed. The ronting for the power supply cables
for both the main and auxiliary charging pump motors, as it now exists,
is shown on the attached drawings FM-2A and 3K.

The electrical distribution system at Maine Yankee is such that the 450
volt power cones from 4160/480 volt transformers. As indicated on
FM-3K the 4160 volt power feeder to the 480 volt switchgear for the
auxiliary charging pmmp is routed through the Prbtected Cable Tray
Room, as are the 4160 volt pover cables to the main charging pumps. At
the points of entry into the room, they are separated by 15 feet and
run in opposite directions. The pover feeder for the auxiliary
charging pump is then routed in a cable tray which ultimately travels
along the north wall of the Protected Cable Tray Room into the
unprotected cable tray room through a 3-hour fire wall. The power
cables to the main charging pumps are routed through trays adjacent to
the south wall of the Protected Cable Tray Room. The north and south
walls of the Protected Cable Tray Room are separated by a distance ot
60 feet. As is noted in Section 5.6 of the Fire Protection SER, the
combustibles in the area consist of moderate amounts of plastic and
rubber cable insulation. The trays connecting the north end and south
ends of the room contain very little cable; and much of it is armorad
4160 volt cabie. he SER section lists many modifications to, and
improvements in the fire protection systems available in the room.
These modifications, the ease of access to the room and the 60 feet of
spatial separation which exist makes it unlikely that a fire would
incapacitate the three main charging pumps as well as the auxiliary
charging pump. Therefore, Maine Vankee feels that a charging pump will
al' ays be available for bo-ation and makeup.

In addition, s explained earlier, conservative estimates show that
power cables to either the auxiliary charging pump or to a main
charging pump can be re-run in eight hours, after which cooldowa to
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cold shutdown can begin. The plant can be maintained in a safe hot
shutdown condition until such repairs can be nade.

From the unprotected cable tray room the 4160 volt nower feeder for the
auxiliary charging pump is run up to the 41607480 volt transformers in
the unprotected switchgear ioom. From the 480 volt switchgear in this
room, a 480 volt power fecder cable is rvn back down into the
unprotected cable tray room and finally lato the Primary Auxiliary
Building through the wall between these two areas. In contrast the
power supply cables to the wain charging pump motors originate from the
4160 volt switchgear in the protected switchrear room. The routing for
these cables is through the Protected Cable Tray Room, Control Room
Cable Chase .nd Protected Cable Vault before entering the Primary
Auxilisry Building. The power cables for the auxiliary and main
charging pump motors originate from and are routed to the Primary
Auxiliary Building through different areas amdi are completely separated
by one or more three (3) hour fire rated barr.ers.

The power feeder cable for the auxiliary charginz pump after entering
the Prismary Auxiliary Building is routed in a generally downward
direction to MCC-9B. Spacifically, the feeder penetrates the Primary
Auxiliary Building in sleeves through thz east wall above the 36 foot
floor elevation. From here it enters a vertical riser adjacent to the
wall and is routed down to just below the ceiling of the 21 foot floor
elevation. From this point, the feeder is run in conduit to MCC-9B and
enters from the top. The motor leads for the auxiliary charging pump
exit MOC-95 from the bottom aznd are run in conduit directly to the pump
located on the 11 foot floor elevation.

In contrast after entering the Primary Auxiliary Building directly from
the Protecced Cable Vault, the power supply cables to the main charging
pump molors are routed through separate, four (4) inch conduit embedded
in the concrete floor of the 21 foot floor elevation in the Primary
Auxiliary Building. Because these power supply cables are routed in
conduit embedded in concrete, it is not credible that they would be
damaged by a fire which disabled either NCC-93 or the power feeder to

this MCC for the auxiliary charging puwip.

13- 1020
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I11.

Verification that changes to safety systems will not degrade safety
eystems. (e.g., new isolation switches and control switches should
meet design criteria und stanlards in FSAR for electrical equipment in
the system that the switch is to be installed; cabinets that the
switches are to be mounted in should also meet the same criteria (FSAR)
as other safety related cabinets and panels; to avoid inadvertent
isolation from the control room, the isolation switches should be
keylocked or alarmed in the contral room if ia the “local" or
“isolated" position; periodic checks should be made to verify switch is
in the proper position for normal operation; and 2 gingle transfer
switch or other new device should not be a source for a single failure
to cause loss of redundant safety systems).

Maine Yankee has not made any changes which degrade safety systems. In
particular there have been no isolation switches, control switches,

panels, or cabinets added.
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IV. Verification that wiring, including power gources for the control

§

o

cirenit and equipment operation for the alternate shutdown method,

independent of equipment wiring in the area to be avoided,

The only permanent rerouting of cables for equipment that could be used
as an alternative means to complete a safe shutdown involved those for
the auxiliary charging pump motor and is fully described in I and II.
Alternative methods which can be used but would be of a temporary
nature (for example, repairing or routing new temporary cable around

areas damaged by fire) have, to the extent possible, been de
I. As the exact details of any temporary recabling is solel)
on the circumstances existing at the time, additional descriptive

material 1s not considered necescsary.

B 1020 ;g



Verification that alteranate
breakers, have isolation devices
throagh the area to be avoided,
manually.

Maine Yankee has verified that
including all breakers, hav
are routed through the fire area
earlier comment in

breakers can be

chutdown
on control

even

isolation
5 to

power

1f th

alternative

including all

sources,
that are routed

¢ breaker is to be operated

circuits

shutdown power sources,

devices on control circuits that
be avoided., To amplify our

11 concerning control
manually operated without the eed

yle and ecircuits, all
for control circuits.

p
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Verification that licensee pro-edure(s) have been developed which
describe the tasks to be performed to effeet the shutdown method. A
sumnary of these procedures should be reviewed by the staff.

The safe shutdown method has been developed for the 11 specific areas
of concern to the staff and in accomplishing that shutdown for these
areas, several different emerxency pvntiﬁnreq are used. The following
information consists of a summary of Lhose procedures and then a list
of the areas showing the spplicable procedures to be used.,

A. Emergency Shutdown Procedur: EP 2-1

An emergency shutdowa may be the result of automatic action
initiated by the reactor protective system or by manual initiation
by the operator in response to conditions which require the plant
to be shutdown immediatelw. Accompanying a plant trip, automatic
functions are initiated to safely bring the plant to a hot shutdown
condition. Verification that these automatic functions occur
properly are an important part of this procedure.

Once the automatic actions have been verified, there are specific
subsequent actions that are to be conducted, One such action
states: maintain reactor coolant system temperature by dumping
steam to the condenser or by using the atmospheric dump valve if
the condenser is not available,

Plant condi. ons are evaluated to determine cause of the plant trip
and if cause cannot be corrected without a plant cooldown then the

plant cooldown procedure must be initiated.

The final conditions of the procedure are: the plant is in a hot
shutdown condition. Cooldown has commenced if necessary.

B. Loss of Conienser Vacuum EP 2-2

A ss of condenser vacuum may result from a failure in the
condense: air removal systen, or from a failure in the circulating
water system. For a plant trip, with the steam dump and bypass
valves prevented from opering, syvstem temperatures ¢ and pressures
are limited by the action of the steam generator code safety valves
.and the pressurizer relief valves and code safety valves. The
atmospheric decay heat release valve and the steam driven auxiliary
feed pump may also be used for decay heat removal uy~der these
conditions,

The procedure goes on to detail the opening of the atmospheric
steam dump valve and the star’ing of an auxiliary feed pump.

The final conditions of the procedure have the plant in a hot
shatdown condition. Investigation into the cause for loosing
condenser vacuum and necessary correction action is underway.

POOR ORig,

o
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C.

F.

Evacuation of Control Room EP 24

A condition may exist whereby the control room would become
uninhabitable. Under these conditions, a means of shutting dowa
the reactor and secondary plant from vemote locations is
necessary. Emergency remote stations are manual and detailed

actions for each station are given to accomplish the plant shutdown.

The final conditions of the procedure will have the plant in a hot
shutdown condition or a plant cooldown will be in progress from
outside the control room.

Emergency Boration EP 2-5

Emergency boration of the reactor coolant system may become
necessary to provide additional assurance of adequate chutdown
margin in the unlikely event of an uncortrollable cooldown coupled
with failures of multiple system components. The method of
boration shall be selected based on the severity of the condition.
The procedure goes on to detail the differeat methods, pumps, and
valve lineups, available to accomplish emergency boration. The
final condition of the procedure requires that the reactor is
borated to a shutdown boron concentration.

Service Water Header Rupture FEP 2=31

A service water header rupture is capable of causing a complete
loss of service water. The objective of the procedure is to
prevent 2 complete loss of service water. The procedure details
steps to take to accomplish that. 1f the service water system
reliability is in jeopardy, a plant shutdown and cooldown is
started.

i
d

loss of Secondary or Primarv Component Cooling EP 2-32 or 33,
respectively

The various plant components that require cooling water are cooled
by either secondary component cooling or primary compoaent cooling
system, Each procedure sets forth the actions required to place
the plant in a safe condition following a total loss of component
cooling water. .

If component cooling water cannot be restored, the plant is cooled
down. The procedure indicates the use of temporary hoses. The
final conditions are that the plant is either in a hot shutdown
condition or (depending on the severity of the incident) in a
cooled down condition.

Loss of Residual Heat Removal EP 2-34

The residual heat removal svsetem utilizes either of the low
pressure safety injection pumps and one or both of the residual
heat removal system heat exchangers. The redundan” - of systen
components and power supplies make the possibility ol losing the

1020 :23
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entire system extremely remote. However, should complete loss of

the residual heat removal system occurs during a plant cooldown or
during refueling operations, alternate cooling paths can and will

be provided.

The procedure details the steps to be taken when a loss of the
residual heat removal system occurs during cooldown and during
refueling. 7To cooldown without the residual heat removal system
procedure OP 1-7-1 is used.

Plant Cooldown by Abnormal Methods oPl-7-1

This procedu = will supply alternate means of continuing plant
cooldown without the residual heat removal system. Specific plant
conditions will dictate the step-by-step aligomeats which will have
to be performed. The procedure specifies two alternate methods of
¢ooldown. One method is used if electrical supply is lost but
piping is intact. The other method is used if piping or heat
exchangers are not available.

The final conditions of the procedure are that alternate plant
cooldown is in progress removing c¢:cay heat.

Plant Procedures Which Apnly to the Eleven Areas of Concern

Area #1 Control Room Cable Chasec
Evacuation of Control Room EP 24

Area #2 Protectel Cable Vault
Evacuation of Control Room EP 2-4

Area #3 Protrcted Cable Tray Room
Eva .uation of Control Room EP 2-4
Loss of ' -cindary Component Cooling EP 2-32

Loss of ¥ imary Component Cooling EP 2-33
Loss of Residual Heat Removal EP 2-34

Area #4 Turbine Building
Loss of Condenser Vacuum EP 2-2
Loss of Service Water EP 2-31
Loss of Secondary Component Cool ng EP 2-32
Loss of Primary Compon>nt Cooling EP 2-33

Area #5 Circulating Water Pump House
Loss of Condenser Vacuum EP 2-2
Loss of Service Water EP 2-31
lLoss of Secondary Component Cooling EP 2-32

Loss of Primary Component Cooling EP 2-33

Area #6 Primary Auxiliary Building
Emergency Shatdown Procedure EP 2-1

y ooy ¢
3

Emergency Boration EP 2

- 1020 24




AL 4 { ¢
A
. 1 "
s ¢’
{ . . [
cti
D
o ‘
A Ce ) t ray |
3 v -y !

Loss ' t
Plant ! y Abn
Area / V 1it1d ) 11 pment
1..
I I t SR
, . P o r Y
s 11 J : i
i o Q |
{ }
’ . 1
| i
¢ ( |
. L iall

1020

9



11.

Verificq
the !
1O} the
‘;v,n-l"l
the ex

Lo checx

11
ival lat
iV

ilrea
i 14 )
1s Mais

e for control ircui
¢ vt vyl e1r¢
y t 2 (| oY a c
] nven
¢ 3 " ' | + 1 l -
| ! §
" a\ i ¢ i " L
. ring pow to

‘ s
Y1y
1 .
Yy 4
4 ) .

|
' 1

POOR ORIGINAL

1020

<0



p———————

VIIIL.

Verification that the manpower required to perform the shutdown
functions using the procedures of (£) as well as to provide fire
brigade members to fzght the fire is available as required by the fire

brigade technical specifications.

Emergency Shutdown Procedure EP Z-1 is required immediately and csn be
accomplished by two control room operators, thus allowing the fire
brigade time to fight the fire,

Loss of Condenser Vacuum EP 2-2 is required immediately and can be
accomplished by two control rocm operators, thus allowing the fire
brigade time to fight the fire. Evac ation of Control Reom EP 2-<
required at some point before cooldown of the plant. Some activiti
are done prior to leaving the control room but most are required in the
interval of time from leaving the control room and start of cooldcwn.
In this particular case, the fire brigade members have conflictir'
duties, i.e. to fight the fire end to shutdown the plant. It is in
situation such as this that the local fire department would be calle
to render assistance, 1t is important to note that the three areas
requiring the use of this procelure, Protected Cable Tray Room, Control
Room Cable Chase, Protected Cable Vault are areas that will have smoke
detection and autcmatic suppression systems. Based on the above, it is
our contention that there will bz sufficient manpower available for
this contingency.

Pt
w

i

8

a
:d

Emergency Boration EP 2-5 is neot immediately required but is conducted
by the control room operator on the reactivily section of the control
board.

Service Water Header Rupture FP 2-31 is not required until the plant 18
ready to begin removing decay hest with the residual heat removal
system so the manpower requiremeznt can be met.

Loss of Secondary Component Cooling EP 2-32 and Loss of Primary
Component Cooling EP 2-33 are not required until the plant is ready
begin removing decay heat with the residual heat removal system so the
manpower requirement can be met.

to

Loss of Residual Heat Removal £P 2-34 and Plant Cooldown by Abnornal
Methods 0P 1-7-1 are not required until after plant shutdown and
initial cooldown has been accc-plished so there is no problem meating
the manpover requirement.

POOR ORIGINAL




1X.

Yoy fication that adequate acceptance tests are performed. These

sho. 1 verify that: equipment operates f[rom the local control station
when . transfer or isolation switch is placed in the “local"™ position
and that the equipment cannot be operated from the control room; and
that equipment operates from the control reoom but cammot be operated at
the local contro! station when the transfer or isolation switch is in

the “remote" po.ition.

The equipment required for safe shutdown can be controlled from
emsrgency (local) panels. The control switches used at these emergency
(1o+al) panels are key lock switches with Normal and Lnmergency
positions indicated. These switches are used to isolate the equipnent
control circuits originating from the control room so that iocal
(emergency) operation is indeperndent of the position or state of the
control room circuits. All the locks in the key-lock switches are
operable with a common key, the key 1s freed in both the Normal and the
Emergency positions.

When a control switch located on an emergency panel is positioned to
the Emergency (local) position, the associated control circuits
originating from the main contrel room are not functional., Converzely,
when the control switch is in the Normal (remote) position, all
applicable control circuits from the emergency (local) location are not
functional except a few that have been specifically designated to be
functional from both locations.
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