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1.0 INTRODUCTION.

On February 17, 1981, the fire protection rule for

nuclear power plants,10 CFR 50 48 and Appe.ndix R to 10

CFR Part 50, became effective. This rule required aLL

Licensees of plants Licensed prior to January 1, 1979,

to submit by March 19, ,1981:. (1) plans and schedules

for meeting the applicable requirements of Appendix R,

(2) a design description of any modifications proposed

to provide alt,ernative safe shutdown capability pur-

suant to Paragraph III.G.3 of Appendix R, and (3) exemp-

tion requests for which the tolling provision of Section

50.48(c)(6) was to be invoked. Section III.G of

Appendix R is a retrofit item to alL pre-1979 plants

regardless of previous SER positions and resolutions.

The criteria contained in Section III.L of Appendix R

is used for those cases where Licensees are incorporating

alternate or dedicated shutdown capability.
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The flRC stsff's ' previous fire protection Saf e,ty ' Evaluation ,

Report (SER) dated September 1978, noted that increased

capability for safe shutdown f rom outside the control
,

room for fires in the control room and relay room was*

required. The SER further noted that the Licensee

2 had committed to provide nece'ssary modifications to

attain this capabi Lity. ,This SE addresse's these

modifications.
! .

By submitta ts dated July 1,1982, October 1,1982,
i

November 15, 1982, and December 2,1982, the Licensee
;

described proposed modifisations to Three, Mile Island,
! Unit 1 to meet tho' requirements of Appendix,R to 10.

CFR Part 50, Items III.G.3 and III.L. The Licensee

also responded to an earlier staff request for additional
.

information transmitted to the Licensee.by Lettec.
,

dated May 10, 1982. Additional information'and clari-
fication was obtained during a meeting held on

i November 5, 1982. The Licensee's report entitled

"Three Mile Island, Unit 1 Fire Hazards' Analysis
i

Report and Appendix R Section III.G Safe Shutdown

Evaluation" enclosed with the July 1, 1982 Letter

! contained the majority of the information on the safe

shutdown capability.
1

l.
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The Licensee has provided a safe shutdown analysis,

i for a fire event and has demonstrated that adequate

redundancy exists and/or alternative safe shutdown
1

capability is available. Our evaluation of this
,

i

toLLows.
t

0 *

2.0 adST-FIRE SAFE SHUTDOWN CAPABILITY ,

i .

' 2.1 Systens Recuired for Safe Shutdown
i

! Sh,utdown of the reactor and re' activity control is

initially' performed by rod insertion from the con, trol

| room. Reactor coolant inventory and Long term reactivity
,

control is maintained b,y one of the makeup pumps.

! Primary system pressure control is maintained by 'the

pressurizer heaters, Letdown flow, makeup pump, and
j

pressurizer spray (cold shutdown only). Decay heat;

I removal during hot shutdown is accomplished by the

'

emergency feedwater system and atmospheric dump valves

! or main steam saf ety valves. Decay heat removal during

| cold shutdown is accomplished by the decay heat removal
,

1 -

! system, decay heat closed cooling water system, and

decay heat river water system.

4

I

i
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2.2 AreasNhere Alternate safe shutdown is Reauired
;

The NRC staf f, in its fire protection SER, requested'

: that the Licensee install alternative shutdown cap-

i ability independent of the cabling and equipment in
the control room.and relay room (cable spreading room)

| where redundant cabling /eouipment required for safe
;

shutdown cannot meet the requirements of Appendix R,
,

;

! Section III.G.2. The Lice'nsee has provided alternative

safe shutdown capability for the above areas.

i 2.3 Section III.G.2 of Amoendix R

i The Licensee also stated that alL other ar,eas of the

i plant not required to have an alternate safe shutdown
! "

system wiLL comply with the requirements of~Section
,

1 III.GJ of Appendix R, unless an exemption request has

been approved by the staff.

i

! 2.4 Alternate Safe Shutdown' System

The alternate safe shutdown system required for the

control room and relay room utilizes existing plant
!

,

l

! systems and equipment as identified in Section 2.1,
,

,

and a remote shutdown station. The remote shutdown !

| station consists of the two existing electrically

i

i
!

I

i

|
-
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independent remote shutdown panels plus new electri-

calLy isolated paneis in the same area which.witL pro-

" vide additional equipment control capability indepen-
'

dont of the control and relay room. Transfer switches

provide the electrical isolaticn capability.for these
1 ,

i controls. Existing controls are provided at the remote
i

shutdown panels for the atmospheric dump valves and,

emergency feedwater flow control valyes. Safe shut-
i .
'

down instrumentation is also provided at the existing

remote shutdown panels, and at' Local Locations. The

instrumentation is provided with separate power

cables independent of those for control room indica-
,

,

tion. Modifications are required, however, to pro-

vide electrical isolation for the source range neutrog

flux monitor at the remote shutdown panels. Additional

controts wilL be provided at the new panels for one

train of various safe shutdown and support system
;

equipment including makeup system pump and valves,

decay heat closed cooling water. pump, decay heat river

water pump, intermediate closed cycle cooling water

pump, nuclear services closed cycle cooling water
;

pump, and Letdown Line valves. Electrically isolated

local control stations at the associated switchgears,

are or wiLL be provided for a diesel generator,

emergency feedwater pump, pressurizer heaters, decay

heat removal pump, instrument ai r compressor, nuclear

! river water pump, reactor river water pump, and reactor
1
'

building fan.

_ __ _ _ . . . _ _ . . _ - - __- _ __ _ . _ _ _ _ - _ .-- _ _ _ - - _ . _ _ _ _ _ _ _ _ - - -
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Some -valves in the above systems wilL Ae -atnually

operated at the valve as necessary. The isolation

design for the remote shutdown station is such that

Lo's ofa fire at the panels wilL not result in s

:

| necessary control and indication within the control

room. " Cut and jumper" repairs are also required for
| ,

certain automatic signal bypassing and to provide

control of other equipment not immediately required'

i

i for hot shutdown and f.equired for cold shutdown.

This is discussed further in Section 3.1. The existing

plant design and modifications assure availability. of

! equipment essential for achieving safe shutdown
,

assuming Loss of offsite powe'r in the* event of a control
room or relay room fire.

! '

.

3.0 EVALUATION.;

3.1 Performance Goals

The alternate shutdown system described in Section 2.4

wilL enable the achievement oh the performance goals

outlined in Section III.L of Appendix R as follows:
|

|i
;

) 3.1.1 Reactivity contral

i
Safe shutdown of the reactor is performed by manual

i

|

t

i

l
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scram of the control rods from the control room. Power

can also be removed at the breaker location to achieve
scram. The makeup pumps provide baron injection for

i

subsequent reactivity control during cooldown and

cold shutdown by taking suction from the makeup tank

or borated water storage tank.

'
>

1
3.1.2 Reactor Coolant Inventerv

,

Reactor coolant makeup is'also provided by the makeup

| pumps which inject borated water from the makeup tank

| or borated water storage tank. Control of the makeup

pumps and valves is available at the new remote shut-,

down station panels. Cooling water to the makeup

pumps is provided from the decay heat closed cycle

cooling water system and decay heat river water
system.

S

3.1.3 Reactor Coolant Pressure Control

Reactor coolant pressure control is provided by the
! makeup pumps, pressurizer heaters, letdown line, |

and pressurizer spray (cold shutdown only). Normalt

primary depressurization utilizing the pressurizer
i

spray is not available ac it requires operation of a

reactor coolant pump which is not possible with Loss

of offsite power. Pressurizer spray is available

,

b
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I

after decay heat removal cut-in through the decay heat

removal pump connection to the spray valve.
1

3.1.4 Reactor Oecay Heat Removal

Decay heat removal in hot shutdown is accomplished by

natural circulation through the use of the emergency
|

feedwster pumps supplying water to the steam generators

from the condensate storage' tanks and rejecting. heat ;
'

from the steam generators to the atmosphere through

tae atmospheric dump valves or main steam safety,

valves as a backup. Long term emergency feedwater.

The
I supply is provided by the river water system.

emergency feedwater f. Low control valves and atmos-
! pheric dump valves are controllable f rom the remote-

shutdown panels. The emergency feedwater pump is

! controlled at a local panel.

! removal in cold shutdown is provided byDecay heat

the decay heat :removat system through the decay heat cooler.
i

The decay heat closed cycle cooling water system
cooler, and .is in

|
provides cooling to the decay heat

,

turn cooled by the decay heat river water system.
the newPumps in these systems are controlled at

remote shutdown station.

.

._ _- _. _ , _ _ _ _ . . , _ _ _ , - _ _ _ __- - - _ _ - . - _ . - . _ . - . , , - . . _ _ - - . . . , _ -_ _ .
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3.1.5 Process Monitorina
1

Direct indication of process variables including

i reactor coolant temperature (T and Tc), reactor coolant
H

pressure, pressurizer level, steam generator Level,

; steam generator pressure, makeup tank Level, borated

water storage tank Level, soure,e range neutron flux,
and decay heat removat system flow and temperature are

. provided at the remote shu'tdown panels. Condensate

storage tank Level indication is available at the

i Local tank indicators. Diagnostic indications avail-

able at Local Locations include makeup system pressure,
1

emergency feedwater system pressure, decay heat,

nuclear services and intermediate closed cycle cooling

j systems' pressure, and decay heat and nuclear services

! river water system pressure.
1

4
1

3.'1.6 Suenort F u n e t*4 e n n

i The diesel generators, decay heat closed cycle coofing
i

water system, nuclear services closed cycle cooling,

1

water system, intermediate closed cycle cooling water; .

system, decay heat river water system, nuclear services4

| river water system, reactor river water system,

essential ventilation systems, instrument air system

|
'

(
l
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and plant communication system are available to pro-

vide necessary support functions for the alternate

shutdown system. Control and monitoring capability
. .

for these support systems is provided at the new

remote shutdown station or Local Locations.
.

i

3.2 72-Hour Reau4remene -

,

j The L i c en s e e h a s s t a t'e d 'tt a t. t h e capabtLity exists

; to achieve cold shutdown uithin 72 hours after a fire

event assuming no offsite power is available.
!

!
4

3.3 Rema4*e

i The Li'censee has identified the need for ce'rtain ,

repairs in order to achieve cold shutdown within

! 72 hours. A " Cut and jumper" of various ctreuits is
;

required in order to prevent inadvertent signals.and

i equipment operation and provide other equipment. control.

These actions.are not required for a number of hours

; after shutdown begins and are not required for

achieving hot shutdown. These speci fi c " cut and j umper"

actions are required to start-the control building

emergency recirculation ventilation fans, and inter-

i mediate building. fan and.to bypass the automat i c hi gh |

1

._ .. - - - - ._. . -.--_.
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|

pressure injection signal on Low reactor coolant pres-

sure and the automati c Low pressure injection signal,

and to isolate the core flood tanks. In addition, " cut

and jumper" repairs are necessary for achieving cold
shutdown. This action is required specificalLy in order

to open the decay heat removat pressurizer spray valve.

The Licensee stated that tNe necessary repair procedures

for the above actions wilL be developed and that the
'

required materials wilL be stored on site.

1 3.4 Associated Circuits'and Isolation
The Licensee conducted a review of the present elec-

trical systems to determine the plant's capability to

the associated circuit criteria as stated inmeet

Appendix A relating to safe shutdown and concluded
that the existing electrical installation with some

additional equipment modifications would satisfy
these criteria. Modifications including isolationJ

devices are n.ecessary to the circuitry for a diesel;

generator, pumps and valves as previously discussed

in order to assure their operability in case of fire
in the control room or relay room. The Licensee has

addressed associated circuits of concern as discussed
below.



. _ _ . _ _ _

- 12 - i

3.4.1 common Power source

The Licensee stated that aLL instrumentation and

power circuits are protected or wilL be provided
,

with coordinated protection by either circuit

breakers or fuses.

.

3.4.2 Common Enclosure
,

'

As in the common power source case, the Licensee

stated that associated circuits that share a common
,

| enclosure with those required for safe shutdown are

{
provided with isolation devices.

3.4.3 12urious sienntn .

The Licensee stated that fires in the control room or

relay room can cause spurious signals which could

impair safe shutdown. Therefore, the isolated

remote shutdown station and Local control st'ations
for safe shutdown equipment wiLL be provided as

previously discussed to assure proper equipment

j operation. Ciruuits to equipment whose spurious

operation aan sause an unasseptable sendition wiLL be

de-energized at the new remote shutdown station panels,

local switchgear or motor control centers. Further, in

. __ . _ . - _ . - _ _ - - .. .-.
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order to prevent spurious opening of the high/ Low

pressure interface valves between the reactor coolant

system and decay heat removal system, one of the motor

operated valves wiLL have its power supply breaker

nors' ally open at alL times when the system is not in

operation.
.

3.5 Safe shutdown Procedures and Manoower
.

The Licensee wilL revise existing safe shutdown pro-

cedures to incorporate the above described alternate

shutdown method. The Licensee further states that the
1

revisions wilL be made to assure that the necessary '

shutdown functions can be performed at atL times by
manpower available'.

.

4.0 CONCLUSION

We have reviewed the Licensee's proposed alternate

shutdown capability for Three Mile Island Unit 1 in

accordance with Appendix A c*riteria. Based on that

review, we conclude that the performance goals for

accomplishing safe shutdown in the event of a fire,
i.e., reactivity control, inventory contro', decayL

heat removal, pressure control, process monitoring .

. -. . _ _ . - _ - --
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and support functions are met by the proposed

alternate. Therefore, we conclude that the require-

ments of Appendix R, Sections III.G.3.and III.L are

aatisfied for fires in the control room and relay room (2.2).

.

O

9

9
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