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1. INTRODUCTION .
) This review of the design and operation of ventilation systems at the
R. E. Ginna Nuclear Power Plant is under Topic IX-5 of the Systematic
Evaluation Program (SEP) and consists of the review and assessment of safety *

. -

, hma:gins in light of changes in design conditions and criteria. The purpose of
this review is to assure that ventilation systems at the Ginma plant have the ’
capability to provide a safe environment for plant personnel under all modes

of operation and to determine whether all safety~-related equipment can function
properly to assure safe shutdown of the ;eactor under normal and emexgency
conditions.’ - .

- “ ’

. As background for this review, the SEP has been established to evaluate
the safety of 11 of the older nuclear plants. Comparison of each plant
against current licensing criteria is an important part of the SEP, with 137
selected topics being studied. Information fo: these studies is derived from
a wide range of sources, including final safety analysis reports, more recent .

Pdrawings and system descriptions, licensee submittals, and onsite review and

—. .~ inspection.

- Information for this review included the above sources, elements of
related SEP topics already reviewed for the Ginna plant, and a’'plant visit
that was held on July 21-22, 1981.

L
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2. REVIEW CRITERIA

In determining the ventilation systems to be evaluated,  Franklin Research
Center (FRC) was guided by the purposes of the SEP with its emphasis.on the v
.review and assessment of safety margins. - In accordance with Assignment 15, S ..
ventilation system or portion thereof is considered essent;al to safety i€ it -

services systems, or parts of systems that are necessary to ensure. . o,
R o the 1ntegrity of the reactor coolant pressure boundaxy

o the capability to shut down the reactor and maintain it in a safe .
condition. . Lt o |

o the capability to prevent or mitigate the consequences ‘of accidents
that could result in potential offsite exposures comparable to the .
guidelines of lOCFRlOO, "Reactor Site Criteria.

. The criteria and guidelines used to determine if the.ventilation systems
meet the topic safety objectives are those provided in the following sections

of the Standard Review ‘Plan: . : A . ) ' .
Section ’SUbject . - -
9.4.1 E Control Room Area Ventilation System .
v 9.4.2 ; Spent Fuel Pool Area Ventilation System - T,
. 9.4.3 auxiliary and Radwaste erea Ventilation System
"9.4.4 ‘ Turbine Afez Ventilation System
9.4.5 Engineered Safety Featnre ventilation System

In addition, applicable’portions of related safety topic reviews were

used where possible.

In accordance with Task 1, Paragraph E, of Assignment 15, thé following
criteria will also be used to evaluate those heating; ventilation, and air

’ conditioning (BEVAC) systems or portions thereof that are relied upon to assure

- .the operation of safety-related equipment:_“~ . . e
‘o . 1. Wwhether a szngle active failure cannot_ rpcult in loss of the system
functional performance capability. . ..

. Y
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Whether the failure of a non-safety-related portion of a system will
affect the performance of the essential portion of the system or will
result in an unacceptable release, as was defined during lxcensing
review, of radioactive contaminants.

Whether the capability exists to detect the need for isolation and to

isolate safety-related portions of the system in the event of -
failures or malfunctions, and the capability of the isolated system

to function under such conditions.

Whethe:'the ventilation systeﬁs {except for the control room) have
the capability to direct ventilation air from areas of low radio-
activity to areas of progressively higher radioactivity.

Whether both control room and engineered safety featnré area
ventilation systems have the capability to maintain temperature
within the design parameters range for safety-related equipment.

‘Whether the engineered safety feature area ventilation system‘has the

capability to circulate air to prevent. accumulation of flammable or
explosive fuel vapor mixtures f£rom stored fuel.

~

>
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3. RELATED SAFETY TOPICS

The .scope of review for this topic was limited to avoid duplication of
effort, since some aspects of the review are covered under related topics.

‘These related topics are identified below. "Bach related topic report contains - . -.

* acceptance criteria and review guidance for its subject'dhtte:.

.. . SEP_Topic
' II-2.A
II-3.3
II-4
ITI-1

III-2
III-3
III-4
III-5.A°
‘ II1I-5.B
III-6 .
III-12
vI-4
vI-7.C.1
VI-8
VII-3
I%-3
IX-6
xV-20

b

TMI IXI.D.3.4

-

* Subject - .
Severe Weather Phenomena - -
Flooding Potential )

Classification of Structures, Compéments and Systemsu
(Seismic and Quality) .

Wind and Tornado Loadings .
Hydrodynamic Loads

Missile Generation and Penetraéibn

Pipe Breaks Inside Containment oo
Pipe Breaks Outside Containment .
Seismic Design Considerations
Environmental Qualification of Safety—Related ﬁquipment

_Containment Isolation System

Independence of Onsite Power
Control Room Habitability

Systems Required for Safe Shutdown
Station Service and Cooliné Water
Fire Protection A

»

Radiological Consequence of Fuel Damaging Accidents
(Inside and Outside Containment)

Control Room Habitability

»
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4. TECHNICAL EVALUATION ' ,

4 h CONTROL ROOM AREA VENTILATION

The function of the control room area ventilation system is to provide a
controlled environment for the safety and comfort of control room personnel and,

to assure the operability_o£~control room components during normal operating,
anticipated operational transient, and ‘design basis accident conditions.

However, the control room system is teing :eviewed.gene:ically'under ™I
Item III.D.3.4, "Control Room Habitability," to assure compliance with,
10CFRSQ, Appendix A, "General Design Criteria for Nuclear Power Plants,"
Criterion 19, "Control Room." For this reason, the control room area
. ventilation system was not evaluated as a part of this review. ._ .

4.2 SPENT FUEL POOL AREA. VENTILATION SYSTE&

As a part of the auxiliary building ventilation system, the spent fuel
pool area ventilation system serves to control airborne iadioectibity in_the
spent fuel pool area during normal operating, anticipated operational tran-
sient, and design basis accident conditions. This is accomplished by ducting
a portion of the air from the auxiliary building's outside.air supply and'
conditioning system to the spent fuel pool area where it is directed across
both the spent fuel pool and the decontamination pit to separate exhaust air
collectors. Air collected from both the decontamination pit and spent fuel
pool collectors is drawn by and ducted to auxiliary building exhaust fan No.
C. While the exhaust air from the decontamination pit is docted directly to
fan No. é;.exhaust air from the spent fuel pool water surface is drawn through
a filter assembly constructed to provide a choice of charcoal and/or roughing
filters. This combination £ilter assembly is a recent addition to the Ginna

.

plant. . .
. A review of Ginna's fuel handling accident analysis in Section l4.2.1 of . Y
- the FSAR .indicates that the ventilation system is not essential for preventing
Cee or mitigating the consequences of accidents that_could result in potential
exposures comparable “to the exposu:e guidelines of lOCFRlOD, "Reactor Site
.Criteria."” ©No further review or assessment is included... - T~
-n’% =5= ] :
00l Frankiin Research Center ‘ )
A Division of The Frankdin insstute .

»
J‘!ll

L meh i 4 Ews vEowe Eriea sikas 2 br - < A ded . e i e ew e —— - " . [P e




TER-C5257-409

4.3 AUXILIARY BUILDING AND RADWASTE AREA VBNTILATION SYSTEM

This system provides clean, filtered, tempe:ed air to all :egions of the
operating floor of the auxilidry building, including the spent fuel pool and .-
decontamination pit areas. The system exhausts-.air from all xegions-of the
'auxilia:y building and its specific equipment rooms and work areas by means of .
four separate exhaust subsystems, in addition to providing ‘exhaust for the-
service building and intermediate building. Other than “the spent fuel pool
and decontamination pit area, which has a-dedicated air supply and exhaust
path within this system, the auxiliary building supply air is directed to ther‘
open work areas of the main operating floor from which a major portion of the
ventilating air makes its way .down to the. intermediate and 'basement levels of
the auxiliary building by means of stairwells and other f£loor openings.
Separate exhaust ducts collect the air in specific regions of "all floors. In
this manner, the air is' directed fxomiregions of low radioactivitylpotential
on the general operating £loor to areas of progressively greater radiocactivity
potential on’ the intermediate and basement levels in satisfaction of one

-

acceptance criterion of Section 2.

D&ring normal plant operation, outside air is introduced and tempered by
one air handling unit, then collected from all regions of the auxiliary build-
iné as well as from the-service building and the intermediate building by a
closed duoting system, and then filtered through a large dEEA £ilter and
exhausted througn the plant vent stack. The large, redundant exhaust fans
assure an adequate flow of exhaust air to create sufficiently low pressure to
promote air leakage into, rather than out of, the auxiliary building. Air-
actuated dampers'on all syétem branches, as well as on the'ouatside air inlet
and exhaust, provide for iSolation of a region when necessary. Although the
environmental qualification of the isolation dampers is not documented,
conditions within the auxiliary building during normal operation or following )
a design basis accident are expected to’ remain at atmospheric pressure with
temperatu:es ranging betwéen 50 and 104°F (see‘Appendix A, Referemnce 19)..

- prdd

During shutdown with a loss of.offsite power, the air handling unit
supplying outside air shuts down and is isolated by its dampers, and the large

main exhaust fans shut down with closed redundant dampers; however, a reduced

T . e
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quantity of air is circulated and exhausted by redundant fans in each of the
separate exhaust collector subsystems. These fans are automatically connected
to the emergency diesel-powered buses. ’ Co

“n

A more detailed review of each exhaust collector subsystem follows. Note
that these discussions consider mainly the supply and exhaust of ventilation
air: . Specific cooling of safety-related equipment is reviewed later in this"
report. . - ' ] )

The first of the four subsystems, the ventilation system for the spent
fuel pool and decontamination pit areas, although a subsystem of the auxiliary
building ventilation system, is discussed in Section 4.2 of this report.

Two exhaust subsystems deliver air to a combined HEPA and charcoal
filter, installed in recent yéars on the intermediate level. One of these
lines collects exhaust air from the general operating floor axea, the boric
acid tank area, and the drumming station, while the other collects exhaust air
from selected areas of the intermediate amd basement floors. Both exhaust
lines are equipped with air-actuated isolation dampers mounted in each line
just before the.filter. Both isolation dampers are actuated f£rom the motor
controller of auxiliary building exhaust fan No. 1G. With.a loss of the .
’isolation signal, each damper fails to the open position to allow continued
ventilation.

.

The remaining exhaust subsystem also collects air from the basement and
intermediate levels, including the waste evaporatorﬂarea, the waste holdup
tank area, the concentrate-holdup tank, and the gas decay tank areas. Within
this subsystem. the volume control tank and reactor coolant filter areas are
served with an additional booster exhaust fan, No. 1F. This exhaust air sub-
system servicing radwaste areas employs a charcoal filter, redundant fans, and
air-actuated isolators at its discharge. The line into which it discharges is
serviced by exhaust fan No. 1G before reaching the main BEPA f£ilters and the
main exhaust fans that deliver the exhaust to the plant vent:ng stack. RS

The more complex ventilating system shown on Ginna Drawing No. 33013-533
(dated Sept.’ 30, "1975) is a rev1sion of the original ventilatang system. The
major changes include the addition of the intermediate level charcoal and HEPA

rF -
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filters and exhaust fan No. 1G. As previously mentioned, ﬁischa:ée ducts from
two separate areas discharge to the intermediate HEPA filter and each area may _

be isolated by air-actuated dampers. The exhaust from the radwaste area .
charcoal filter, powered by redundant exhaust fans, dischazges to the: inte:me-

.diate HEPA filter output side. Auxiliary building exhaust fan No. 1G acts as ' -

a booster fan in this line. This review indicates that, during an emergency -
shutdown when the plant is operating under onsite diesel power, these fan loads

are arranged on either the A or B diesel—powered buses. While a single failure

{one diesel failure) will not cause the system to fail (with backflow into=.,
areas of lesser radiation), it is noted that, with a failure to diesel unit A,
exhaust fan No. 1G will shut down, thus reducing the exhaust removal f£rom areas

of the operating floor and areas at the intermediate and basement levels.

While this will not prevent a safe shutdown, it could inhibit personnel access -

to these areas.

Final exhaust air handling from the auxiliary building is provided by a |
large HEPA filter, redundant fans® (auxiliary building exhaust fans Nos. 1A and

lé); and associated isolation dampers. It is noted that these final larde fans

. operate on 4160 V power and are not connected to the emergency diesel buses. A

loss of offsite power would leave the ventilation exhaust function to the
smaller fans in each su?system, augmented only by any natural draft geined frem
the plant vent stack. Any positive pressure developed in-the final ducting
located in the intermediate building could cause contaminated exhaust air to
leak from the ducting to the intermediate building controlled access area.
This- would be in violation of the acceptability criterion (Section 2) for
ducting air from. regions of low radioactivity potential to regions of higher
radioactivity éotential.

Under these same emergency shutdown conditions using onsite diesel power,
it is noted that a number of exhaust subsystem ducts discparge at the: inlet to
the main HEPA filter, each of which is powered by at least one exhaust fan or '

a redundant parallel set of two exhaust fans. Without draft augmentation ftomz'

the plant vent stack, it is possible'that the pressure—flow characteristics of
these pa:allel.subsystems are. not-metched'suffidiently and that the subsystem
providing the highest Ppressure potential at th:s poznt could cause exhaust air

to flow backward through one or more exhaust subsystems. Note that the duct

‘D’P ’ -8-
U[] Franllin Research Center .
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-

from the intermediate level HEPA filter has exhaust fan No. 1G in series with
the other parallel fan set in this subsystem. Although fan No. 1G has been ’
}dentified as an axial flow fan (with automatically controlled variable~-pitch
blades) that maintains only a differential pressure of 4.5 inches of .water .

.across the fan; the pressure-flow characteristics of the other fans are not

known. With an outage on diesel unit B, one fan on each redundant fan set
will shut down, thus lessening the flow in each subsystem and increasing the
influence of added series fan No. 1G on the one line from the radwaste ‘area.
Therefore, it is recommended that the situation be investigated to assure that
exhaust air from ‘the radwaste area cannot f£low backward into the intermediate
building and/or into the controlled access area interface with the se:vxce
building. Note that the air handling units supplying outside air to each of
theée areas are not powered by the primary emergency diesel gene:ator bat only

by buses connectable to the diesel power source.

4.4 TURBINE BUILDING VENTILATION SYSTEM

- The turbine building, while not requiring an HVAC system, uses rocf-vent
fans, wall vent fans, windows, and unit heaters for ventilation and temperature
control. The fans are not supplied by emergency diesel-generated power, and

loss of these fans would not be critical to a safe shutdown.

The turbine building does not house systems required for safe shutdown.
Although it is the source §or ventilation air to other rooms that do comtain
safety-related systems, revisions are currently being made to the plant to
provide outside air ducts to these systems. The torbine building ventilation
system appeers_to be in accordance with the acceptance criteria of Section 2.0.

#

4.5 ENGINEERED SAFETY FEATURES VENTILATION SYSTEMS

The engineered safety features ventilation systems include those ventilqt-

ing and cooling systems that service equipment required following an accident

or needed to assure a safe shutdown of the _plant. BEquipment and/or areas

serviced by these ventilating and cooling systens include the follow;ng-'

- . w- o
.

o quineered safeguard equlpment .
© relay room . < I

. - -
ﬂﬂﬂﬁ Franklin Research Center .
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0 battery rooms
o auxiliary and emergency systems
o diesel generator rooms.

f—

4.5.1 Engineered Safequard Equipment Ventilation and Cooling

Definition and iéentification of the following safeguard systems are
taken from the Ginna FSaAR: - .

W

o safety injection system
o containment spray system
o hydrogen recombiner.

4.5.1.1 Safety Injection System

The safety injection system acts to limit the release of fissism products
from the reactor fuel by maintaining core cooling. This keeps the fuel in
place, limiti;g gbe metal-water reaction to an lnsignificant‘amount. The
sgfety injection system is comprised of b;th high and low pressure electric
motor-driven centrifugal pumps located on the basement'level of ?he auxiliary

building.

Cocoling of the pump-drive motors is by two redundant, stand-alone air
cooling units that are shared with the containment spray pamps and f£rom which
the cooled air is ducted to a point adjacent to the cooling intake wents of
each drive motor. The cooling units comprise a water-cooled heat exchanger
and a blower.< Service wate:his the cooling medium. The redundant. cooling
units are connected to the 1C and 1D electrical motor control centerxs that, in
turn, are connected separately to diesgl—powe:ed'buses 14 and 13, respec-
tively, ﬁhgn offsite power is not available. A single active failure will not
cause a total loss of cooling. Should thé-service water supply fail, the main
auxiliary building ventilation system wil} circulate air to prevent a rapid
rise in temperature. With a loss of this pdrtion of'the auxiliary building's
ventilation s§stem, the coolers will pzovidé motor ccoling. The FSAR states

that the coolers were de§igned to Seismic Class I.
- i >

ol The Frankin '
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and radiocactivity levels within the reactor_containment. - =
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4.5.1.2 Containment Spray System

The containment spray system is an engineered safety feature initiated by
a set of high containment pressure signals and designed to reduce the pressure -

) éooling of the pump-drive motors on the basement level of the auxiliary
building is by the redundant, service water-cooled air cooling units shared
with the safety injection pump motors and described in Section 4 5.1.1 of this
report. In a similar manner as for the safety injection pump motors, the
cooling air is ducted to a point adjacent to the cooling vents of the two )
drive motors. By the same reasoning employed for the safety injection pump

motors, the ventilation and cooling system for the containment spray pump

“motoks is considered to be satisfactory with respect to the acceptability

criteria discussed in Section 2.

4.5.1.3 Hydgogen Recombiner

-
»

~ As described ln the FSAR, the h§dtogen recombiner consists of two full-
rated subsystems, each capable of maintaining the ambient 82 concentration
at 2 v/0. While the associated gaseous fuel and combustor systems are not
serviced by the ventilation systems under review in the studg. the control
panel is located in the intermediate building and is cooled by that buxldxng s
ventilation system. In response to a question to the Ginna plant engineering
staff regarding the ventilation and cooling needs of the control panel, the
Licensee has replied that the intermediate buildzng ventilation sbould

maintain the environment in the area of the recombiner panel below 104°F.

-

4.5.2 Relay Room

The relay room contains two self-contained, water-cooled heat pump air
cooling units that maintain a low-normal room temperature. Power to these
cooling units is supplied by the 1B motor control center that, whzle not auto—
loss of offsite poweq_can‘pe cqnnectea by-the-operator to the diesel power via
buS ls. = - ' ) A

.
+ e .

.
. -

In addition, a filtered wall vent to an outside air source was noted.

r% -11~-
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4,5.3 Battery Rooms

The .ventilation and cooling system for the battery rooms has been mod%fiea
¢o include a refrigerated air handling system. This’equipaent is located in
the main .equipment (air conditioning) room for the contrgl.;oom. Cool air from
this system is ducted to both battery rooms. While the system recirculates the

air, enough new air is introduced to prevent’ any appreciabie hydrogen accumula-.

tion in the rooms. o -,

« ¢

For backup, a dc fan, powered by, the batteries, supplies air from the
control room's main air handling room to one battery room and through a

pormaily open vent into the second battery room. The vent between the two
battery rooms is equipped with a fire damper. Isolation dampers are included

on the blower system.'

It should be noted that, at the time of tlie plant visit, modifications
wére being ‘made fb install an exhaust duct thaé will direct the exhaust air
from the maxn air handling room and battery rooms‘to an outs;de vent instead
of venting zt into the lower level of the turbine buxlding. ) -

Reference 18 indicates that additional battery-powered fans are to be
installed in the future to assure that sufficient air handling capacity is
provided to maintain the battery rooms at acceptable ambient conditions.

4.5.4 Auxiliary and Emergency Systems
FRC defined and identified the auxiliary and emergency systems in

accordance with thé FSAR. The following essential systems were seen to

require ventilation and/or cooling.

4.5.4.1 Chemical and Volume Control System

»

The chemical and volume control system is located in the auxiliary
building where its ventilation and cooling needs are supplied by the auxiliary

.-

buxldzng ventilation system. ar " me

- ~ 0

In addition to. general eooling by ambient -air, the chaxging pumps are

cooled by redundant £an-dr1ven air coole:s using service water as the cooling

™
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medium. To assure that the pumps

. is ducted directly to them from the coo!er By R
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Emergency onsite diesel-generated L Powets ied:antomatically to the -

IO e R S L ey ey i
SR cooling fans by means of motor: control"‘ééﬁ%"_‘_gca MEglams one '

T,

. cooler on diesel A and the’ other on, dies

. ‘.—s -

\!\. “<

- The' capacity of " P
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is a system essential to safety. . T
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component cooling water system which, in turn, transfers‘ it to service water

* for return to the heat sink, Lake Ontario. The heat exchangers are located on

- the basement and intermediate 1evels of the. aux:.liary- build:mg and add to the
overall heat removal load of the auxiliary building ventilat:ion system. The
res:.dual heat removal pumps are located ir a pit beneath the basement floor

. and are cooled by coolers compnsed oﬁ. .Ein-typep servu:e—water-cooled, heat

M R -sb . ... i 25" -_‘ —

exchangers and electric motor-driven £ans- that direct..the cooI.ing air directly

L .y pmm e o -

to the pumps and drive motor vent: open.mgs.. The "coolers « were desxgned and

g....n 2 el 3T 4.-.—-.

. ingtalled in accordance with Seismic'd.ass a: critex:ia.. at:the tfme of plant

n-v

construction. - During post-accident conditions-:a'ria"during' shntdowns where
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The primary ventilation and cooling requirements of the component cooling
water ‘system are associated with its’circulation pump motors. These motors
are locaéﬁa oﬁ the main operating floor of the auxiliary building where
c;oling is ‘provided by the ambient air of the operating floor prowided by the
auxiliary building supply air handling unit from an outside air scurce. Since
the operating floor is not subjected to the heat dissipation.of.tbe~lower
floors and since it is close to the source of cooled supply air, the pump
motors of the co&ponent cooling water system do not require additiomal cooling
directed to the motor vents.

While the ventilation and cooling sysﬁemskfo: the residual heat removal
and componént cooling water loops appear to satisfy the acceptance criteria
for normal operation and the usual scenarios of post-accident conditions,
there is a concern that the residual heat removal system’'could be énscéptible
to a single failure. Consider the posszbzlity ‘of a major pump seak leak or a
coolant pipe rupture in the residual heat removal system in the pumm pit.
High pressure reactor coolant could be released into the pump pit and would
flash to steam, producing a hot, highly humid atmosphere. FRC's concern”is
that this environment may produce failures in one or both residual heat
removal pump motors in the ?it to render the residual heat'removal system
;noperative. A severe leak could possibly affect the residual heat removal
pump cooling unit mounted immediately above the pump pit on the basement
floor. At that location, the highly humid atmosphere may be drawn into the
coolers and, if not entirely condensed by the cooling coils, returm a
condenéing atmosphere to the residual heat removal pump motor vents.

4.5.4.3 Circulating Water Screen House

The circulating water system provides, by means of four safety-related
service water pumps, the water used for heat removal from the reactor during
shutdown operations. Ventilation of the screen house, in which the service -

water pumps are located, 4s ptovzded by exhaust fans in the buildzng roof and’

2 -

manually ‘controlled lowered vents in’the walls. Power to the roof exhaust
fans is supplied via.bus 17 that is connectable “by operator action to the

Y

diesel-generated powver §uring emergencies.. ) ,
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An onsite inspection showed that windows and doors (both personnel and
vehicle access doors) may be opened to increase the flow of ambient air

‘through the screen house when necessary. The inspection a2lso revealed the use

of portable fans to increase the circulation of air around each of three

. operating service water pumps. Although speciai‘motor cooling systems were

stated to be not necessary for the service watéqvpumpst it_apparently has been
advantageous on .hot summer days to reduce the motor operating temperatures
with the portable fans.

.

4.5.5 Diesel Generator Rooms .

Sifce the two diesel-powered generators supply redundant onsite
elegéfical power, the diesel generator systems are obviously safety related
and: must be serviced adequately by their respective ventilation systems. The
diesel generators (with associated electrical switchgear) are housed in ‘
adjacent, but separate, rooms, each serviced by a ventilation systenm. E;ch
room 'is ventilated by two inlet fans supplying outside air, vith-one fan in
éagh room discharging a copious supply of air directly on the electrical”
switchgear chinets. Excess air is discharged through automatic, pressure-

actuated roof vents. No refrigeration or service water air cooling is used.

Each ventilation system is automatically connected to its respective
diesel-generated power source when the diesels are started. This assures a
continuation of bentilatioq for. equipment cooling and for the removal of any
hydrocarbon gasses. Combustion intake air to eac@ diesel is via separate

outside air sources.

. Heating df.eaéh room is by unit steam heaters (two per room). Should one
of these steaﬁ lines break, 6n1y its respective diesel generator would be
affected. Thé other diesel would continue independently, to supply emergency
power while the steam line is being isolated. ‘

~15-




5. CONCLUSIONS

5.1 CONTROL ROCM AREA VENTILATION B L

ventilation of the control room is not reviewed here since it is a part
of the gene:ic study, "Control Room Habitability,® being reviewed undexr TMI
Item III.D.3.4. That study is to assure. compliance with 10CFRSO, Appendix A,
*"Ground Design c:iteria for Nuclea: Power Plants," Criterion 19, "Contxrol
Room. ™ ) )

TER-C5257-409

-

5.2 SPENT FUEL POOL AREA VENTILATION - - mtriato o

The soent fuel pool area ventilation system inelﬁding the decontamination
pit area was not considered to be a safety-related system within the
definition of this review. Consequently, it was not reviewed’ in depth.
However, during the plant visit it was noted that the exhaust air collected
along the side of the spent fuel pool area was more recently fitted with a
fiiter that may operate as a charcoal and/or roughing filter. Discharge from
this filter is directed to the main HEPA filter in the auxiliary building

ventilation system.

5.3 AUXILIARY BUILDING AND RADWASTE AREA VENTILATION SYSTEM

Although the ventilation system ductwork and special component air
cooling units were designed and installed to Seismic Class I criteria at the
time of plant construction, the system generally includes non-safety grade
equipment. Although the anticipated environments during normal plant
ope:atioﬁ-and following design basis accidents include atmospheric pressure
and a,temperature range of 50° to 104°F, safety grade equipment must be
addressed (see Section 5.6).

In general, the ventilation of'the auxilia:y building appears to be.

adequate and does promote the flow of air from areas of low radiocactivity _ ‘;e‘

.
B R4

potential to areas of highe: radioactiv;ty-potential. However, two condit;ons
exist that could possibly violate that :equirement, both of uhich occur with
the main exhaust fans shut down when offsite power is not available and the

¥

plant is operating on emergency. diesel power. ‘ P T~
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* leakage into the intermediate building if the:e is insufficient partial
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The first condition is one in which exhaust air, with a highei radio-
activity potential, could leak into the intermediate building_ housing the

-controlled access area. With the main exhaust fans shut down, the positive

pressure created on the input side of the HEPA filter eould.cause exhaust

vacuum created by the plant vent stack.

-

The second'possibility could occcur under the same main exhaust fan shut-
down conditions with the plant vent stack providing insufficientlpaxtial
vacuum on the sietem. With four separate exhauet subsysters discharging to a
common point at the HEPA filter input, it is possible that the flow-pressure -~
characéeristics of the fans could be sufficiently mismatched to produce
backflow through an operating fan (isolation dampers open) and thuns introdqce
higher radiocactive exhaust to an area of generally lower radioactivlty
potential.

It is recommended that both possibilities be investigated to assure that

-exhaust air always flows from areas of low radioactivity potential to areas of

high radiocactivity potential.

5.4 TURBINE BUILDING

%hile it does not house systems required for safe éhutdown, the turbine
building does serve as the, source of air for ventilation to the control room's
HVhb system equipment room and the battery rooms. However, during the plant
visit, modifications were observed that will provide outside air to these

areas as well as return their exhaust to an outside vent. -

The turbine building ventilation system appears to satisfy the accepténce
criteria cited herein.

1

5.5 ENGINEERED SAFETY FEATURES VENTILATION

The engineered saféty features covered in this revzev are-

merimm ar et sTeem s mee e ;.‘—---- o — T

o engineered safeguard equ1pment .

safety injéction system T
containment spray system B

e e 2 St . e Rt o s 0
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hydrogen recombiner
6 relay room
o "battery rooms
o _auxilia:y and emergency systems

- chenmical and volume control system .. . - -

auxiliary coolant system .
circulating water screen house .

"0+ diesel generator rooms

Equipment cooling using eitger refrigerated or ser;icg watex ai; cooling
) systems, ;8 required, is the main subject of this review under the engineered
. gafegﬁard equipment and the auxiliary and emergency systems categories.
- Redundant emergency bus-powered coolers used for these equipment items were
°  designed and installed to Seismic.class I criteria at the time of plant

construction. No other qualification documentation was noted.

The relay ahd battery rooms employ réf:igerated air cooling of the rooms
_rather than cooliﬂg of specific equipment. "The history of performance is said

to be good. OQualification includes Seismic Class I criteria.

- - The diesel generator rooms are ventilgted by two Sutside air supply fans
' with one fan ducted to discharge outside air directly on the electrical -
switchgear cabinet in each room. Power for the fans is automatically switched
to that room's respective diesel-generated power when the diesels are ‘
started. Excess air from each rqom.is exhausted t@rough pressure-actuated

roof vents.

’

The ventilation systems for the relay room, diesel generator rooms,
chemical and volume control system, and the circulating water screen house

appear to satisfy the acceptance criteria cited here.

As discussed in Section 4.5.4.2, the ventilation and cooling systems for
the residual heat removal system appear to satisfy these acceptance criteria
except for consideration of a major seal l;?k or pipe rupture in the residual

e heat’ removal pump pit. TFor this conditiom;"concezn was expfeséed"in‘Section

cml: 4.5.4.2 that the hot humid env1ronment in zoduced to the pump pit could cause

both of the :edundant (pa:allel) pump motors to fail, that is, the :esxdual

. . ©
-~ - . -
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heat removal pumping system could be susceptible to a single failure. It is
recommended that the Licensee investigate this possibility in greater depth.

5.6 SAFETY GRADE EQUIDMENT

a *safety grade' system, as defined by NUREG-0138, is one that is fen
qualified to Seismic Category I (Regulatory Guide 1.29) and quality g:oup C or
better (Regulatory Guide 1.26) and is operated by electrical instruments and
controls that meet IEEE criteria for nuclear power plant protection systems
(IEEE Std 279). hhe Ginna plant was constructed, for the most part, prior to
the issuance of these éocuments; as a consequence, much of the equipment used
in the ventilation systems is.not documented to be of safety grade: Therefore,
the .Licensee is'encouraged to determine which of these ventilation systems, if
any, are required to enable the safety equipment, located in the areas
serviced, to perform their respéctive funétions. If it is determined that
ventilation is required for ény of the safety systems thus serviced, then the

-

§ppropriate upgrading of its associated ventilation equipment should be

considered.
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