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INTRODUCTION
On February 19, 1981, the fire protection rule for nuclear power
olants, 10 CFR 50.48 and Appendix R to 10 CFR 50 became effective.
The rule reguired all licensees of plants Llicensed prior to
January 1, 1979, to submit by March 19, 1981: (1) ptaﬂs apd
scnedules for meeting the applicable requirements of AppenQix R,
(2) a2 design description of any mocdification proposed to provide
alternative safe shutdown capability pursuant to Section 111.6.3
of Appendix R, and (3) exemption reguests for which the-toll}pg
provisions of Section 50.48(c)(6) was to be invoked. Section
111.5 of Appencdix R, “Fire Protection of Safe Shutdown Capability”
was retrofitted to all pre=1979 plants regardless of previous SER
positions and resolutions.
By submittal dated November 24, 1982, the Llicensee proVided*C
description of the proposed modifications to the Maine Yankee
Plant to meet the reguirements of Agcendix R teo 10 CFS SC, Section
111.6. The propcsed modifications will also resolve the alternativ;
shutdown cnon itens for our previous fire protection Safety Evaluation

dated June 22, 1979 concerning Branch Technical Position APCB 9.5-1.
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Additional information and clarification was provided thrqugh tele-
phone conferences of December 10, 1982 and December 13, i982,
through a meeting held on December 16, 1982, and by a submittal
dated Docomborlzz, 1982. Our evaluation of the lLicensee's sub-

mittals follows:

SYSTEMS_USED FOR POST-FIRE SAFE SHUTDOWN .

A. Systems Required for Safe Shutdows
Safe shutdown is initiated from the control room "y a manual
scram of the control rods. Additionally, a scram can be
initiated by opening the scram breakers in the switchgear -
roo;. Reactor coolant inventory is maintained by one of three
charging pumps taking suction from the refueling water
storage tank. An auxiliary charging pump is also available
for inventory makeup. Reactivity control is provided by one
of three boric acid transfer pumps taking suction from the
concentratec boric acid tank, in conjunction with the charging
system. If the boric acid transfer pumps are not available,
boration is available by a gravity feed from the concentrated
boric acid tank to the auxiliary charging pump suction.
Primary system pressure is maintained by the charging systenm

comr>ined with letdown.



for hot shutdown, decay heat removal is accomplished by the
auxiliary feedwater pumps, supplying water to the steam genera-
tors from the demineralized water storage tank. The decay
heat release valve (atmospheric dump valve) is Jsod to remove
heat from the steam generators. For cold shutdown decay heat
removal is accomplished by the residual heat removal system.
Support for the above systems is provided by the ;ervi;e water
system and the component cooling water system, In the.cvent
of a loss of offsite power, the diesel generators will be
utilizod to power the grafe shutdown systems. The shutdoun
systemswill be mponitored and controlled from the controt ‘room

or the alternate shutdown panel.

Areas Where Alternative Safe Shutdown is Proposed

The Licensee's proposed modification provides alternative shut=-
down capability for the control room and cable chase, the
protected cable vault, the cable tray rooms, the tu~bine -
building, the circulating water pumphouse, and the switchgear

room (protected).



C.

_Remaining Plant Areas

By letter cated December 22, 1982, the licensee indiﬁaiod that
+he Maine Yankee Plant would meet the requirements of Sect{on
111.6.2 of Appendix R except as noted above. The licensee
orovided a List of the plant areas which would comply :with

Section 111.6.2 of Appendix R.
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The alternative shutdown capability utilizes the auxiliary
charging pump, the turbine-driven auxiliary feecwater pump and
the diesel driven fire pump for safe shutdown. The alternative
Shu{é0un capability consists of an alternate shutdown panel
(ASP), a new diesel generator, 3 new 125v oC battery ;nd battery
charger, @ new 120V inverter and a cooling unit for the auxi-
Liary charging pump. The alternate shutdown panel will be
located in the auxiliary feedwater pump rool. The new electri=
cal components will be provided with a new enclosure adjacent
to the auxiliary feedwater pump FoOm. The diesel éenerator

Wwill be lccated in the plant yard separste from the plant's

present ciesel generators.



The new diesel generator will supply power to the new electri=
sal bus to power the auxiliary charging pump, tWO air compres-
sorss, a number of motor-operated valves, the new battery charger
and the auxiliary char{ing pump cooler motcr. fh¢ neu eleceri=
cal bus will be normally powerec from the plant's essential
electrical distribution system. The new electrical bus will

be isolated from the plant's electrical distributipn systenm

by mechanical and electrical interlocked breakers. A

The alternate shutdown panel C(ASP) provides control and isola-
tion for the auxiliary charging pump and its cooler, the
turgine driven guxiliary feedwater pump steam supply and'ftou con=
trol valves, the excess fLow check valves (main steam line
jselation valves), the decay heat release valve, two air
compressors, the letdown isolation valve, and the seal water
return valves. The jsolation/transfer switches for these
components are located on the ASP. In the event of & ;dre

at the AS?P (auxiliary feedwater pumprooi), control of these
components and the motor-driven auxiliary feedwater puéps could
potentially be damaged. However, safe shutdown could be

achieved utilizing the normdl charging pumps which would be

centrollable from the control room and the turbine-driven



suxiliary feedwater pump which would be manually controlled.
The turbine-driven auxiliary feedwater pump is located in the
steam and feedwater valve area which is separate from the

auxiliary feedwater pump room.

EVALUATION

A.

Perfornance Goals

For post-fire shutdown, the performance goals of the alterna~
tive safe shutdown capability will be met using the auxiliary
charging pump, the turbine-driven auxiliary feecwater pump and
the diesel-driven fire pump. Reactivity rontrol will initially
be provided by a manual scram of the control rods from the
control room or by opening the scram btreakers in the switch-
gear rocm. Continued 5 itdown reactivity control will be pro-
vided by the auxiliary charging pump utilizing a manually
controlled gravity feed from the concentrated boric a?id tank
to the pump suetion. Reactor coolant inventory and primary

system pressure will be maintained by the auxiliary charging -

pump in conjunction with lLetdown (manually aligned).



Decay heat removal will initially be provided by the turbine-
driven auxiliary feedwater pump (AFP) and decay heat release
valve. The turbine-driven AFP would be used until reactor
coolant temperature is reduced to approximately 300°F. The
diesel-driven fire pump would then be manually aligned to
feed the steam generators. As reactor coolant temperature is
reduced, the fire pump would be used to fill the steam
generator(s). The steam generator(s) would be used in"a water
solid mode for residual heat removal. For this event (water
solid mode) the residual heat rermoval system is assumed to

have been damaged by the fire.

An analysis demcnstrating the acceptability of using a water
s:h{d mode of steam generator oreration has not been coﬁbleted
by the licensee. The licensee's analysis will address the
adeguacy of the steam piping to sugport the added water, the
radiological effects considering steam generator tube Xeikage,
and the time required to achieve cold shutdown.

Process monitoring for safe shutdown will be proviced by the
instrumentation at the alternate shutdown panel (ASP)., The
follewing variables are monitored at the ASP: pressurizer
Level, pressurizer pressure, reactor coolant hot leg tempera-
ture, reactor coolant cold leg temperature, steam generator
level, main steam pressure and neutron flux (source range).
The ASP also includes menitoring of the auxiliary charging

pump and the diesel generator.



Suoﬁort systems recuired for sa‘e shutdown include the diesel
generztor, & cooling unit for the auxiliary charging pu=2 anc

tenpcrary fans for ventilation ¢ shutcowsn equipment.

B. T[2=Hour Recuiremens
By lLetter dated December 22, 1982, the licensee requested an
exemption from the requirement of achieving cold shutdown with=
i 72 hours. The Licensee proposes a metho” of achieving cold
shutdown utilizing a water solid mode of steam generator
operation for the situation wherein the residual heat removal
system is lost due to the fire. This method will require
about 130 hours to reach a cold shutdown condition. Adeguate
water supply is available f.r the extended shutdown. Addi~-
tionally, the alternative shutdown systems can accomplish cold
shutdown using oni.y onsite power sources. Since the alterna-
tive shutdown system uses only onsite power, we conclude that
the Licensee's exemption request is acceptable. 4ith the
residual heat removal system operable the 72 hour requirement
can be met. .

C. Repairs
The alternative shutdown capability utilizes repa%rs to align
the diesel driven fire pump to the steam generators. A trans-
fer hose will be connected to an existing yard fire hydrant and
a flanged connection in the discharge Line of the feedwater

pump. The transfer hose will permit the diesei-driven fire

pump to feecd the steam generators. Additionally, the mair



steam Linesmay need to be cradie” or pinned to support the
weight of the wa‘2r. The extent of supports will be identified
in the licensee's anaitysis as discussed above. A transfer hose
will also be used to provide makeup to the dc-i&.rolizod water
storage tank (water source for auxiliary feedwater system).

The Licensee wili develop procedures for these repairs and

all material needed for the repairs will be stored-onsite.

Associated Circuits

The Licensee provided the results of their associated circuits
review. The results identified the associated circuits of
concern and the proposed methods for protecting the safe ;hut-
down capability from fire-induced failures of these circuits.

The proposed methods for protecting the safe shutdown capa-

bility are consistent with the guidelines provided by us.

1. Baouwer Source Lzse - The alternative shutdown capabi[ity
utilizes a dedicated diesel generatior and electrical bus.
The power circuits which share a common power bus with the
power circuits of the alternative shutdown equ%pment are
protected by coordinated fuses and breakers. The dedicated
electrical bus is protected from the normal electr%cal

buses by fuses, breakers and transfer switches.



Y.

Spucious.Signal Case - The licensee's analysis identified
8 nurber cf circuits whose “ire-induced failures may
adversely affect the safe s-utcdown casatility. The
Licensee has proposes metrozs for protecting the safe

shutdown capacility For preventicrn of a possible fire=

induced LOCA, the power for one of the redundant electri=
cally controlled valves at a high/low pressure. interface
will be removed during normal plant operation; Th;se
intertaces include the RHR isclation Line, rcactor‘vent
line, pressurizer vent Line and the lLoop drain line. For
the PORVs and block valves, the licensee will provide
trocedures for areas that centain control circuits far the
PORV. The procedures will reguire that the operator remove
cower to the PCRV (fail close on Loss of power) upon noti=
fication of a fire in these areas. Additicnally, the
alternate shutdown panel (ASP) contains controls to isolate
a number of valves whose fire-induced failures may adversely
affect safe shutdown. These include: the letdown iselation
valve, tnhe reactor coolant pump seal return valves and the
main steam excess flow check vaives. The licensee will also
provide procedures to verify valve posiéion and manually
isolate if necessary, valves which may fail as a result of

the fire, but do not directly affect safe shutdown.



o
.

-12~

LA

CNCLUSION
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08680 on Gur review, we conclude that the perforsance goals fer

sccomplishing sefe shutdosn in the event of 8 fire, t.0.,

reactivity constrol, inventory ctontrol, decdy heas resoval, pressure

sontrol,process monitoring and support function are set By the

proposed slternative shutdown capabiiity pending the Licensee’s
saalysis concerning acceptable solid stesm generator operation.
We conclude that the Licensee's exemption reguest concerning

the time "0 achieve cold shutdoun is scceptable. Therefore, we

conclude thet the Licensee's slternetive shutdown cagability for

the control room, the cable chuse, the protected cable vault,

the cable tray rooms, the switchgear roem, the turbine huiné\na

8nd the circuiating water 2urphcuse corplies with the reguire~

pents ©f fections 113.6.3 arz IIl.L of hopensix R pending receipt

of the Licensee's analysis for the secondary side solid stess genarator

operation. As previously stated, this SE also resolves the alterna-

tive shutdown open items in our SE dated June 22, 1979.

Principal Contributor: <
N Floravante
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3. Comson Enclosure Case = The .icensee’s analysts foen, fled

ne instances where associated Lt cuits share » coseon
enclosure with the alternative shutdown cirguits and are
tuses or

not electrically protected by circult Breakers,

sieilar devices,

Sate Shutdown Procedures and Manpower .

The Licensee will develop and fsplement written irocoluros for
obtaining sate shutdown conditions given a fire o-ont; The
manpower necessary for safe shutdown using the alternate
lhu}do-n panel will be available. No fire Brigade mesbers

are included in the shutdoun manpower requiresents.

The Licensee will submit Technical Specifications for the
slternative shutdown capability upon cospletion of the ~'ant
sodificatiens. The Technical Specification will require
surveillance testing of the new diesel generator end electri-
cal system siatlar te the requirements for the plant's -
present diesel generators and electricel systess. The Techni-
cal Specificationswill also (imit the out of service time

of the nev power system to 24 hours. After 28 hours, the
Licensee will previde a fire patrol for the fire zones for
which ths alternstive shutdown capability was provided. Within
seven days, the Licensee will restore the equipment to #n

operable status or install temporary equipment.



