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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

MAINE YANKEE ATOMIC POWER COMPANY

MAINE YANKEE ATOMIC POWER STATION

DOCKET NO. 50-309

APPENDIX R TO 10 CFR 50

INTRODUCTION .

,

On February 19, 1981, the fire protection rule for nu_ clear power

plants, 10 CFR 50.48 and Appendix R to 10 CFR 50 became effective.

The rule required all Licensees of plants Licensed prior to

January 1, 1979, to submit by March 19, 1981: (1) p t'aris and

senedules for meeting the applicable requirements of Appendix R,
.-

design description of any modification proposed to provide(2) a

alternative safe shutdown capability pursuant to Section III.G.3

of Appendix R, and (3) exemption requests for which the ' tolling
. , ..

provisions of Section 50.48(c)(6) was to be invoked. Section
^

III.3 of Appendix R, " Fire Protection of Safe Shutdown Capability?

was ret rofitted to a t L pre-1979 plants regardless of previous SER

positions and resolutions.
.

..

By submittal dated November 24,1982, t he Licensee proilided * -

des c ription o f the proposed modifi cations to the Maine Yankee"*.,

Plant to meet the requirements of Appendix R to 10 CFR 50, Section
- ..

,

III.G. The proposed modifications wiLL also resolve the alternative'

shutdown onen 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 through tale-

phone conferences of December 10, 1982 and December 13, 1982,
,

through a meet.ing held on December 16, 1982, and by a submittal
1

*

dated December 22, 1982. Our evaluation of the licensee's sub-

mi t ta ls f o t Lows :

.

*

JX.S_T EM S_LtS_EA_f.O R POST-FIRE SAFE SHUTDOWN
.

'A. _Sm_t_e.!!!Jle quit.e_d foe S_afe 53otdnun
,

.

Safe shutdown is initiated from the control room by a manual

scram of the control rods. Additionally, a scram can be

initiated by opening the scram breakers in the switchgear -
.

room. 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 fcom the

concentrated boric acid tank, in conjunction with the charging

system. If the borie acid transfer pumps are not available,

boration is available by a gravity feed from the con ~centrated

boric acid tank to the auxiliary charging. pump suction.

Prinary system pressure is maintained by the charging system

combined with Letdown.

.
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For hot shutdown, decay heat removal is accomplished by the

auxiliary feedwater pumps, supplying water to the steam genera-

tors from the domineralized water storage tank. The decay
.

heat release valve (atmospheric dump valve) is used to remove
f

heat from the steam generators. For cold shutdown, decay heat

removal is accomplished by the residual heat removat system.
...

,S -
.

Support for the above systems i s provided by the service water.

system and the component cooling water system. In the event
'

of a loss of offsite power, the diesel generators wiLL be

utilized to power the rife shutdown systems. The shutdown

systems wilL be monitored and controlled from the controt room

or the alternate shutdown panel.'

AreasWhereAlternativeSafeShutdowni.sPhoposed,B. ,

The Licensee's proposed modification provides alternati,ve shut-
,

down capability for the control room and cable chase, the

protected cable vault, the cable tray rooms, the turbine -

building, the circulating water pumphouse, and the switchgear
- .

room (protected).
,
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C. R e m a,1,n i,n g, Plan,t_Ay y
'

,

By letter cated December 22, 1982, the Li c ens e e i ndi c'at ed t hat:

the Maine Yankee Plant would meet the requirements of Section

III.G.2 of Appendix R except as noted above. The Licensee~

.

provided a list of the plant areas which would comply :with

Section III.G.2 of Appendix R.
I

C

.

D. Alternative Safe S h u_t d o wn_SJ_s tam

The alternative shutdown capability utilizes the auxiliary

charging pump, the turbine-driven auxiliary feedwater pump and

the diesel driven fire pump for safe shutdow'n. The alternative.

.

,

shut own capability consists o'f an alternate shutdown panel

(ASP), a new diesel generator, a new 125V DC battery and battery

charger, a new 120V inverter and a cooling unit for the auxi-

Liary charging pump. The alternate shutdown panel witL be

located in the auxiliary f eedwater pump roca. The n.ew electri-

cal components wilL be provided with a new enclosure adjacent
t

to the auxiliary f eedwater pump room. The diesel generator

wilL be located in the plant yard separste from the plant's

present diesel generators.
*

/ .
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The new diesel generator wilL supply power to the new electri-
*

cat bus to power the auxiliary charging pumo, two air compres-
battery chargerof motor-operated valves, the newsors, a number

and the auxiliary charging pump cooler motor. The,new electri-
'

cat bus wilL be normalLy powered from the plant's essential
The new electrical bus wilLelectrical distribution system.

be isolated from the plant's electrical distribution system
andelectricalinterlockedbreaker[. ,' -

by mechanical
. .

*
.

The alternate shutdown panet (ASP) provides control and isola-

tion for the auxiliary charging pump and its cooler, the
steam supply and* flow con-

tur$ine driven auxiliary f eedwater pump ,

*

trol valves, the excess flow chick valves (main steam Line

isolation valves), the decay heat release valve, two air
letdown isolation valve, and the seat watercompressors, the

isolation / transfer switches'for thesereturn valves. The
ofabirelocated.on the ASP. In the event

components are

(auxiliary f eedwater pump roof), control of theseat the ASP "

feedwate. pumps could
components and the motor-driven auxiliary

potentialLy be damaged. However, safe shutdown could be
.

achieved utilizing the normal charging pumps which-would bei

controltable from the control room and the turbine-driven
.

|
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l

auxiliary feedwater pump which would be manually contr,olLed.

The turbine-driven auxiliary feedwater pump is located in the

steam and .feedwater valve area which is separate from the

auxiliary feedwater pump.r.o'om.
,

EVALUATION .

*

A. M f_o.E n a n A.f-_G e a t s

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 feedwater pump and

the diesel-driven fire pump. Reactivity control wilL i ni t'i a l L y
- .

be provided by a manual scram of the control rods from the

control room or by opening the scram breakers in the switch-

gear room. Continued shutdown reactivity control wilL be pro-

vided by the auxiliary charging pump utilizing a manually

controlled gravity feed from the concentrated boric acid tank

to the pump suetion. Reactor coolant inventory'and primary

system pressure wilL be maintained by the auxiliary charging -

pump in conjunction with L etdown (manually aligned).

.

p
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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 100 F. The

diesel-driven fire pump w'ould 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's water

solid mode for r e s i du a l h e a t removal. For this event (water .

solid mode) the residual heat removat system is assumed to'

.
.

have been damaged by the fire.
.

.-
.

An analysis demonstrating the acceptability of using a water

solid mode of steam. generator operation has not been comhleted

by the Licensee. The Licensee's analysis wilL address the

adequacy of the steam piping to support the added water, the

radiological effects considering steam generator tube 1eskage,
,

and the time requir,ed to achieve cold shutdown.
,

.

.

Process monitoring for safe shutdown wilL be provided by .the

instrumentation at the alternate shutdown' panet (ASP). The

fotLowing variables are monitored at :the ASP: p r e's s u ri z e r
"

Level, pressurizer pressure, reactor coolant hot leg tempera-
n

ture, reactor coolant cold leg temperature, steam generator

Level, main steam pressure and neutron flux (source range).
,

The ASP also includes monitoring of the auxilia,ry charging

pump and the diesel generator.

.
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Support systems recuired for safe shutdown include the diesel-

generator, a cooling unit f or the auxiliary charging pu.p and-

!

temperary fans for ventilation o' shutdown equipment.
.

-

B. L Z - S p u r, R e c u 4 e e - e n?

By Letter dated December 22, 1982, the Licensee requested an
.

exemption from the requirement of achieving cold shutdown with-

ir, 72 hours. The Licensee proposes a method of achieving cold
,

r

shutdown utilizing a water solid mode of steam generator

operation for the situation wherein the residual heat removat

system is lost -due to the fi re. This method wilL require

~

. about 130 hours to reach a cold shutdown condition. Adequate

water supply is available far the extended shutdown. Addi-

tionalLy, the alternative shutdown systems can accomplish cold

shutdown using only onsite power sources. Since the alterna-'

tive shutdown system uses only onsite power, we conclude that
_

'

the Licensee's exemption request is acceptable. With the

residual heat removat system operable the 72 hour requirement

-

can be met.
.

C. Repairr
.

The alternative shutdown capability utilizes repairs to align

the diesel driven fire pump to the steam generators. A trans-

fer hose wilL be connected to an existing yard f' ire hydrant and~-

a flanged connection in the discharge Line of the feedwater -

pump. The transfer hose wilL permit the diesel-driven fire

pump to f eed the steam generators. Additionally, the mair

._

.
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'

steam Linesmay need to be cradled or pinned to support the

weight of the water. The extent of supports wilL be identified*

in the. Licensee's anatysis as discussed above. A transfer hose

wilL also be used to provide makeup to the domineralized water

storage tank (water source for auxiliary feedwater system).

The Licensee will develop procedures for these repairs and
,

atL material needed for the repairs witL be st'ored onsite.

-

.

D. A_ss_ociated 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 shut-
,

*

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.*

The alternative shutdown capability1. pnuer snurca caea -

utilizes a dedi'cated diesel generator and electrical bus.
.

The power circuits which share a common power bus with the
'

power circuits of the alternative shutdown equipment are
;

protected by coordinated fuses and breakers. The dedicated I

electrical bus is protected from the normal electrical

'

buses by fuses, breakers and transfer switches.

*
.

-
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2. Sp d o:.;r S11rta.L,C,a,Le - T h e Licensee's analysis ident.ified.

a nueber cf circuits whose ' ire-induced failures may
1

: adversely affect the safe s r.s t d o w n capabili y. The

I Licensee has proposed methods for protecting the safe

'

chutdown capability. For prevention of a possible fire-.

,

induced LOCA, the power for one of the redundant electri-

calLy controlled valves at a high/ Low pressure. interface
Pi

wilL be removed during normal plant operation. These,

interfaces include the RHR isolation Line, reactor vent

Line, pressurizer vent Line and the loop drain Line. For

the PORVs and block valves, the Licensee wilL pr. ovide
.

.
.

procedures for areas that contain control circuits for the
,

PORV. The procedures wilL recuire that the operator remove

power to the PORV (fait close on loss of power) upon noti-,

.

fication of a fire in these areas. Additionally, the
.

alternate shutdown panel CASP) contains controls to isolatei

a number of valves whose fire-induced failures may a'dversely
affect safe shutdown. These include: the Letdown isolation

*

valve, the reactor coolant pump seal return valves and the

main steam excess flow check vatves. The Licensee wilL afsot

provide procedures to verify valve position and manually
4

isolate .if necessary, valves which may fa.it as a result of

the fire, but do not directly affect safe shutdown.

4

e
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r CONCLUSI0%

gesed on our review, we cons tude that the performance Seals f or
- no instances where associated (t/cuits share e commen

accomplishing safe shutdown in the event of a fire, i.e.,
,

enclosure with the alternative shutdown circuits and are
reactivity controt, inventory control, decay heat removal, pressure

*

not electrically protected by circuit breakers, fuses or

cont rot, process sonitoring and support function are met by the
sietter devices.

prcposed etternative shutdown capabtLity pending the Licensee's j

'o9atysis concerning acceptable solid steam generator o.peration. shutdown Procedures 'and paapewerE. Safe -
1

, _

We conclude that the Licensee's esesstion request con' corning The Licensee w1LL develop and implement written p'rocedures for*

the time to achieve cold shutdown is acceptable. Therefor'e, we obtaining safe shutdown conditions given a fire event.''
The

,

conclude that the licensee's alternettve shutdown capability for
.

_ ,, p ,, ,

the control room, the cable chose, the protected cable vault, - shu,tdown panet witL be available. No fire brigade soebers
*.

t,no cable tray rooms, the switchgear roca, the turbine building are included in the shutdown maneewer requirements. .

and the circutating water suecheuse coepiles with the reautre-

msnts cf tections III.G.3 ar: I*I.L of Appensta a pending receipt The Licensee wiLL submit Technicat specifications for the

of the Licensee's analysis for the secondary side solid steam generator alternative shutdown capahttity upon comp [etion of the riant

speration. As previously statede this SE ateo resolves the,alterna"' modifications. The Technical Spectftcetion utLL reeut,re

tive shutdown open items in our SE dated June 22, 1979.
' surveittance testing of the new dieset generator and electrl-

Principal Contributor: I cat system sletter to the reQuiremente for the plant's. .

N fforsvante present dieset generators and electricot systees. The Techni-
cat'SpecificationsutLL also Limit the out of serv' ice time

,
*, of the new power system to 24 hours. After 24 hours, the,

Licensee utLL previde a fire patrolfor the fire sones for
>

~ which tht alternative shutdown capabtLity was pr'ovided. WitWn

seven days, the Licensee w1LL restore the equipment to en

operable status or insteLL temporary equipment.

~
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