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H,A\DjPOWER COMPANY

RIcEMOND, VIRGINIA 232561

March 7, 1978

Mr. Edson G, Case, Director Serial No. 039/012478

Nuclear Reactor Regulatiom PO&M/TAP :dgt

U. S. Nuclear Regulatory Commission Docket Nos. 50-230

Washington, D. C. 20555 50-281

Attention: Mr. Albert Schwencer, Chief License Nos. DPR-
Operating Reactcors Branch No. 1 DPR-37

Dear Mr. (Case:

This letter is in response to your letter of January 24, 197
your continuing review of the consequences of a fuel handling acci
the containment. (FHAIC)

We desire to be in compliance with your guidelines in that any systems
required to keep the rvesults of an accident within the guidelines of 10CFRiOO
should be Engineered Safeguards Features (ESF). We discussed with your staff
that the electrical portion of the purge isolation circult meets most of the
current ESF design criteria, and that efforts have been made to upgrade it to
full compliance, However, we find this is not a beneficial wventure in that
any further modification to the slectrical system will not significantly en-
hance its reliagbility, but further modification would be requiraed to fully
comply. We have decided not to pursue this modification any further.

Our efforts will be directed toward upgrading the auxiliary building vent-
ilation system and its associated filters, dampers and ducting. This will be
of benefit to the statiom.

Qur letter of JuWy 5, 1577, shows t
isolation circuit, the consequences of tne po
Containment is much less than 10CFRLGO.
analysis of the modified V°1Ll’aElOﬁ syst
will be made available as it is velope

Attachment




PRELIMIN:
CONTAINMENT PURGCE aND TILTER STSTEM
SURRY POWER STATION — UNITS 1 & 2

VIRGINIA ELECTRIC \D POWER COMPANY

DESCRIPTION

The System

The contaimment purge and filter subsystem, which is a part of the total auxiliary
ventilation system, consists of a supply circuit and an exhaust circuit.

The supply circuit consists of two 50 percent capacity supply fams (F-4A and B),
powerad off the normal station bus, which draw cutdoor air through low efficiency
roughing filters and a heating coil, if required, and deliver the air tc the coun-
taimment through ductwork and two isolation butterfly valves. The valves are
seismic and powered off the normal station bus. The valves are norm ;al’v kept
closed except during unit shutdown when they are opened for ventilation, heating,
and purging.
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The exhaust circuit consists of ductwork and two containment isolation butterfly
valves connecting to the ESF filter trains. through two isolation trip dampers in
series, The butterfly valves are seismic and powered cff the normal station bus.
The manipulator crane mounitor and the containment gas and particulate.mouitor are
wired to close the butterfly valves on a high radiation signal.

The ESF filter train system to which the purge exhaust circuit connects, cousist

of two 36,000 cfm trains, each train comnsisting of roughing filters, HEPA rthe ",
charcoal adsorbors, and a fan (F-58) which discharges through a stack in the wake
of Unit 2 containment. The design flow condition for the filter traims is a LOCA
when the exhaust from the safeguards building of the unit with the LOCA and the
exhaust from the cubicles of three charging pumps are drawn through the filter for
treatment of ECCS leakage. The fans, filters, ducts, and isolation dampers are
seismic. The fans are powered off the emergeqc; busas; one fan off Unit 1 orange
bus, the other fan off Unit 2 orange bus. (orange = H Bus/purple - J Bus)

The two isolation t
the ESF filter in 1
position on loss o

2cting the purge exhaust circuitf to
d (ADOD), designed to fail 4n the closad

Compressed air is supplied to the A0D's either from the station compressed air
system (QA Category II) or through redundant QA Category I compressed air accumu-
lators sized to store sufficient air to keep the dampers open for two hours.,

tt AOD through two 3-way solenoid-cperated valves

Compressed air is supplisd to =ac
h er suleles to the two SOV's of the orange AOD are

(S0V) piped in series. The pow

from Unit 1 orange and Unit 2 orange buses. The power supplies to the two SOV's
of the purple AOD are from Unit 1 purple and Unit 2 purple buses. De-enavgized
SOV's direct compressad air to the AOD to open. Energized SOV's vent compressed

‘air from the AQD to close,
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The fuel building exhaust circuilt is comnectad to the ESF filter inlet header through
two isolation trip dampers in a manner identi al to the purge,
Operaticn
1, Yormal Power Generation and Clean FTuel Building
During Normal Statiocn QOperation

The containment purge svstem (RC) is not in oparation, and e fuel building
(F) .is exhausted at 35,000 cfm by the normal exhaust fans (F-7A and B) bypass-
ad T

ing the filters. The isolation trip dampers of both the RC and ¥ streams are

h
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Normal Power Generation and Contaminated Fuzl Building

If radiocactivity levels within the fuel building require the filtration of
the ¥ stream, the SOVs of the isolation trip dampers of the F stream are
de-energized by a hand selector switch (HSS), This supplies cempress
to the AODs which open, The F stresam is drawn through filrters by
filtered exhaust faas., '

A LOCA signal in Unit 1 {(or Unit 2) will override the HSS and enargzize

the SOVs which vent the cocmpressed air  from the AODs, The AODs fzil

closed and allow the filters to treat the air exhausted from ECCS equipment
areas, 1f one ACD does not close, the other one in series will., If a

Unit 1 (or Unit 2) orange SOV does not vent the orange AOD, the Unit 1

(or Unit 2) purple SOV will vent and closes the purple AQOD,

Unit 1 Purging Prior to Refueling — Unit 2 On-Line

During the shutdown of Unit 1 and prior to refueling, the purge air exhaust
strean (RC) is routed through the filters, The SOVs of the isclation trip
dampers of the RC stream are de-energized by an HSS, This .supplies compressad
air to the AODs which open. The RC stream is drawn at 30,000 cim through the

filters by the filtered exhaust £fans,
nd energize the 30Vs which

A LOCA signal in Unit 2 will overrid
A :ail c10594 and allow

e
vent the compressed air from the AODs The
the £ilters to treat the a e

I1f one AOD does not close, the other cne in series will, If the Unit 2
orange S0V does not vent the orange ACD, then tnit 2 purple SOV will vent

and close the purple AQD,
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Unit 1 Refueling - Unit 2 On-Line

Before starting Unit 1 refueling, both the RC and F s
through the two filters, The S0Vs of the iso
both the ZC and ¥ streams are de-energized by H
SOVs is removed from the control room. The d
compressad air to the AODs which open, Both th
are drawn through both f£ilters by the two filtered
The -capacity of the filtered exhaust fans 1-VS-F-5
controlled by pnesumat 1y operated inlet vanes t
rates, The fan inlet vanes are arranged to fail in
on loss of COMJLes ad

Pl
[

0

—

™
[}
[
Fh
o
9]
’__\
l,J
3
G
[+
@]
(9]
.J
Q
1]
J
T
3
]
w
-
[a W
]
oy
D
N
O
o)
rr
)
’.
o)
£
(D
v D
r
O
~{
cr
e
1]
tn
[
w0
ot
o
o
14
)_—l
[N
’.J
o]
(0]
<
}_l
',—l
ot
—

the systeﬂ ~llcigen_ anhancoﬂ, allowing filtration of the exha

uildings through the two filter traims. Loss of station compr
Wlll not terminate filtration oi the refueling accident puff re
the compressad air accumulators ars sized to keep the isolation
open for two hours, Loss of station compressed air w1ll result in
fan capacity control. With inlet vanes wide open, th
F and RC streams at a highar rate than their respective design
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higher than f£ilter design capacity,

P

Yo single active failure o
al

c e the isgla
no required mechanical movemen £ e
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No passive failure in the short term {two hours) is postulatad to close the
isolation trip dampers. : ’

No. spurious 51gnal can close the isolation trip dampers since the SOVs are
de-energized and electrically disconnected from the control room,

Failure of an emergency bus cannot close the isolation trip dampars since
the SOVs are already de-energized,

Loss of a fi
fan back-dra
]

n (whether due to loss of an emergency bus, fan,
) will trip the fans (F-4, F-6, and F-39) of the venti-
lation supp tems of both the containment and the fuel building.

This will leave con ilter train to exhaust and treat the air £
OUle*ngs at a lower rate than design, It will also prevent ov

1

surization of the two buildings,
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Compliance with FSAR Criteria for Engineered Safety Features

The engineerad safety features of the ventilation system, modified as dasc

ribed
above, for mitigating the consequences of a rafusling accident meet and excead

all the safety criteria established in the FSAR.

Compliance with NUREG-75/087 Criteria for Engineered Safety Features

The engineered safety features of the ventilation system, modified as described
abova, for mitigating the consequences of a refueling accident mset

criteria of the NRC Standard Review Plan NUREG-75/087, except Regulatory Guide
1.52, refersncad in Standard Review Plan §.5.1 as listed below.

LIST OF NONCONFORMANCES T
REGULATORZ GUIDE 1.5

0 THE PCOSITIONS OF
2, REVISION 1

1.  C.2.a - The filt trains do not include (a) demisters, (b) HEPA filters
an

after-absorber ba;ks, d {(¢) heaters,

-

2. C.2.b — The filter trains are not protected f Tom missiles generated by
natural phenomenon (tornado).

3. C.2.f - Each filter train is 36,000 cfm. However, the filter banks are
3 HEPA filters high.

4, C.2.1 - The filter trains are not designed for replacement &s an intact
unit or in a minimum number of .segmented sections without removal of

individual components.
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2.k - Filter ductwork was designed to exhibit on test
of approximately one percent of system flow.

6. C.3.c - Prefilters neither meet the UL Class 1 requirements nor have a
minimum efficiency of 40 percent dust spot.

7. C.4.c - No
f

provided betwesn upstream HEPA filter and adsorber
mounting rso e

et all the safety
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Ttem

Item

Ttem

Item

C.5.¢ ~ The s
bl e

1 . .~

tion techaical specification
ar‘s to have 99,0 percent e
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on HEPA filte

C.5.d ~ The station technical specifications req
tests on adsorbar banks to have a 99,0 perce

C.6.,a,3 - The sta

tion tec%p cal specifications requlre laboratovy testing
of samples of used activated carbon to have methyl iodide removal afficiency
of 95,0 percent at 25 C aﬂd 85 pervrcent relative humidity,.

REASONS WY IT IS NOT NECESSARY TO RECTIFY NONCONFORMANCES LISTED ABOVE

1(a) - There is no potential
2 £

s .
ams during a ref
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1(b) contaminatad carbon fines fram the
is not a station design assumption,
et

A filters is, therefore, not an unr

The releasz of radicactiv
adscrbers to the envi
Omission of downstream HE!
safety. question,

1(c) ~ Coautrol of relative humidity is not
70 percent) wethly iodide removal e
accident analysis,

2 — The filters and ventilation system mitigate the conssquencas of
refueling accidents in two hours before long—term natural phenomenon,

such as tornadoes, could take place,

3 — This nonconformance does not

affect system safety function,
4 ~ Cutting the ESF filter system into segments without removal of indi-
~~vidual components exposes the local enviroument and the personnel

working in it to unnecessary contamination, When components are
individually :emoved for nackaging, shislding, and shipmant, cperator
exposure is minimized. After all components are removed and the hous-
ing has been washed down, it is then determined whather the housing
has been satisfactorily decontaminated for reuse or vhether cuttivg
for shipment and burial off site is requirad,




Ttem 5

Ttem 7

Items 9
and 10

Since leakaga 4is into ductwork, contamination of personnel is not a
problemn. ;

The combustible material contained in the prefilters is insignifica
{less than 10 percent) in comparison with the charcoal in the adsor
The low efficiency efilters merelv shorfen the life of the HEPA £
they do not affect system safety function,

The lack of access space betwsen the HEPA filter and adsorber-moun
frames makes in-place testing less conveniznt., It does not affect
the system safety functiom.

¥ -

Sincez dose caleculations t redit for 70 perceat in particulats
removal efficiency, in-place DOP testing to 99,0 perceant reprasents
a factor of safety of 30,

The in-place halogen test of 99 vercent afficiency combined with th
laboratory analysis of charcoal samples at §5 percent methyl iodide
removal efficiency, at 85 percent relative humidity, provides suffi
conservatisa in fusl-handling accident dose calculation which takes
credit for 70 percent wmethyl jodide removal efficiancy with no
restrictions on relative humidity,
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