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Docket No. 50-412

MEMORANDUM FOR: Thomas M. Novak, Assistant Director
for Licensing, OL

FROM: Daniel R. Muller, Assistant Director
for Radiation Protection, DSI
SUBJECT: METEOROLOGY AND EFFLUENT TREAT!, . "=~ANCH INPUT FOR THE

SAFETY EVALUATION REPORT PERTA.~'m: 1J THE BEAVER VALLEY
STATION, UNIT NO. 2, FINAL SAFL™Y AN/LYSIS REPORT

PLANT NAME: Beaver Valley, Unit No. 2

LICENSING STAGE: OL DOCKET NUMBER: 50-412

RESPONSIBLE BRANCH: LB#3; B. K. Singh, PM

PEVIEW STATUS: SER input complete with some open items

Enclosed is the marked-up input to the Safety Evaluation Report (SER)
regarding the meteorological and radiological effiuc " treatment sections
of the Beaver Valley, Unit No. 2, Final Safety An:iv:c «.o rt., At this
time, some adaitional information and analysis is » .+ 2 to close out
several open items. These items are listed below

1. Section 11.3, Gaseous Waste Processing Systems, unresoived issues
pertaining to the ccntainment vacuum system exhaust filtration
(1.e., unsatisfactory iodine removal filtration system;.

Section 11.5, the applicant must specify the ranges for the effluent
release monitors.

~y

L)
.

The applicant, in FSAR Sections 1.10 anc 13.5.2.1 has not adecuately
described their program tc minimize reactor coolant leakage outside
the containment (NUREG-0737, Item III.D.1.1). A cescription of this
program ccvering the systems and the surveiilance methcds enc
maintenance procedures snculd be submitted for NRC approva’.

[ N

The applicant must submit anc obtain NRC agproval of their Solic
Waste Process Control Program prior to processing €or disposal of any
solid waste.

&9




T. M. Novak -2- NOV 23 984

This review was performed by Earl Markee (x27635), Meteorology Section,
and Robert Fell (x27642), Effluent Treatment Systems Section, METB.
Please contact the respective reviewers for any questions.

Original oigoed >¥d.

Daniel R. Muller, Assistant Director
for Radiation Protection
Division of Systems Integration
Enclosure:
As stated

cc: R. Bernero (w/o encl)
W. Gammill (w/0 enci)

C. Willis w/o encl)
I. Spickler (w/o encl)
R. Fell

E. Markee
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BEAVER VALLEY POWER STATION, UNIT NO. 2
INPUT TO lmid= SER

3.3 Meteorology -

Evaluation of regional and local climatological
information, including extremes of climate and severe
weather occurrences which may affect the design and
siting of a nuclear plant, is required to assure that
the plant can bc‘aesigned and operated within the
requirements of Commission regulztions. Information
concerning atmospheric diffusion characteristics of a
nuclear power plant site is required for a determina~
tion that radiocoactive effluents from postulated
accidental releases, as well as routine operaticnal
releases, are within Commissicn guicdelines.

Sections 2.3.1 through 2.3.5 have been preparecd in
accordance with the review procedures described in
the Standard Review Plan (NUREG-0800), utilizing in=
formation presented in Section 2.3 of the FSAR,

responses to reguests for additional infsrmaticn,

and generally available reference materials as

described in the approcriate sections of the Stancard

Review Plan,

~
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Regional Climatology

The plant is located in southwest Pennsylvania in a

mountain valley near the western edge ¢f the
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Appalachian Mountains and in a huni

cf climate,



Continental air masses, predominartly of polar origin,
dominate the r2gion in winter, and alternate with mari-
time tropical air masses in summer, The mean annual
temperature in the area is about 10% (50°f) ranging
from about -2.2°C 28°F) in January to about 22.2°C
(72°F) in July. Annual precipitation in the area

is about 915 mm (36 inches).

The site Lies near a princigal track of storms moving
northeast along the Atlantic ccast and of Low pressure
systems moving across the U.S,., resulting in a variety
0of severe weather phenomena which affect the site
area. About S3 thunderstorms can be expected or about
36 days each year, About 70% of these thuncderstcrms
occur from May through August. Considering the
¢recuency of thunderstorme, the applicant has estimated
the number of lightning strikes to the containment
structure per year %o be 0.8, Hail cften acccmcanies
severe thunderstarms, Ouring the period 1955-1367,
eight ocecurrences of hail with cdiameters 19 mnm

(2/4 inch) or greater were rescrted in one-cdegree

,-
a

titude=~longitude sqguare containing the site,

sransczes are ndt uncom=on in the region, £or a ¢cne

segree latitude=-Llongituce "sguare™ (3,597 scus-e




miles) containing the site, an average of about

1.064 tornadoes per year were reported for the period
1954=1981., Using a calculated expected mean tornado
path rrea of 0.55 square miles, the computed proba-
bility of occurrence for a tornado at the plant site
is about 1.6 «x 10-‘ per year, The applicant has
computed a lower probability of occurrence (about
T.4 2 10-‘ per year) based on a smaller torraco path
area (0.4 sguare miles) anog a higher annual freguency
(1.22 tornadoes per year) using the period of ~ecord
¢rom 1950 through 1981, The pressure crop r~ate
characteristics of the design basis tornacc con-
sidered by the applicant for the Seaver Valley plant
are different than the recommencdations of Regulatory
Guide 1.76&, "Design Basis Tornado for Nuclear Power
Plants," for this region of the country. The
apolicant's design basis tornado has a 290 =ph
rotational velocity with a translational velzacity of
70 moh, a total pressure drop of T psi and an averace
rate of sressure drop of 3 psi in 3 seconds, The
tornado winds and tu*al pressure drep are ccnsistent

with Regulatory Guicde 1,76, Mowever, the rate of

sressure crop is not consistent oith Tegulatcsry




Guide 1,76, in which a rate of pressure drop of

2 psi/sec is specified, <Fhteyiit—pe—gr—epen
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acscﬁtab;l,:ty of The

o e s Thendesign of Category 1 structures

with respect to NRC cesign basis tornade

characteristics and locad comdinations is c¢iscussed

in Section 3,3.2.

High wind speed occurrences in the area are ysually
associated with severe thunderstorms and
extratropical cyclones, The highest "fastest mile”
wind speed reportes at Greater Pittsburgh Airport
was S8 mph in Fepurary 1967. The applicant has
selected an operating dasis wind speed (defined

as the "fastest aile"” wind speeg at a height of

30 feet with a return period of 100 years) to be

80 mph for consideration in plant design,

Since the ultimate heat sink for the plant is the

e
Q

Onio River, metecrolagical concitions related
evaporation and heating are not relevant to
determination of the acdegcacy 0% the river to

perform its functicn %or 8 20 day pec-ica,




Heavy snowfall is not uncommon in the region, and

roof Loads may accumulate due to a wintertime
precipitation mixture of snow, ice, and rain., Maximum
monthly snowfall observed at Greater Pittsburgh

Airport was 1021 mm (40.2 inches) in January 1978,

and the maximum snowfall in a 24-hour period at
Pittsourgh was 373 mm (14,7 inches) in March 1962.

Ice storms, which can plug @rains and scuppers as

well as disrupt offsite power, are relatively freguent,
The applicant estimates that ice pellets or freezing
rain may occur about 8 times per year in the Beaver
Valley region, with a glaze accumulation of 0.5 inches
or greater expected about once per year, The applicant
has estimated the weight on the ground of the 100-year
return period snowsack to be 19.5 psf Io—gessrniae
D B R e e e
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Joo=year raturn ,croo.J
The staff's estimate of the‘snoupack based on
ANSI 58,1-1982, extrapolated from the 50-year
return period in the standard to a 100-year return
period, produces a weight of near 30 psf., This
snowpack weight, when acded to the weight produced
by the 48-hour probable maximum winter

Ldaril

preciaitation (about 70 ps*) procuces a,sessen :
wihich should bave boar ui2d /1 Zhe Jogdin Forl s = ,/M,b:,,,,.

snowlocad of 100 psf,‘ b WSS ‘&&—io—aa—dzoa—dﬁooo
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acceptability of the applicant's design cf safety
related structures, with respect tc the staff's
estimate of design snowlsad and lLoacd combinaticns,

is discussed in Section 3.8.1,

Large=-scale episodes of atmoscheric stagnation
occur in the region. About <1 atmospheric
stagnation cases totaling at least 164 cCays were

resorted in the area in the period 193£-1675.

As cdistussed above, the staff has ~eviewed
available 4nformaticn relative %0 the regicnal
meteorological c¢cnditions of importance 0 the

sa‘fe cesign and siting of tnis plant in accordance



with the criteria contained in Section 2.3.1 of
the Standard Review Plan, Based on this review,
the staff concludes that, with the exception of
the design basis tornado rate of pressure drop and
snowpack, the applicant ﬁas identified appropriate
regional meteorological conditions for
consideration in the design and siting of this

plant, With the excection 0f Sheiift—ettdttigubnnn

S e i e et e e e e e i
an dcieptabie
—— y, SNowpack Je::;n

(Section 3.8.1), the applicant has met the

requirements of 10 CFR Part 100.10 and 10 CFR

Part 50, Appendix A, General Design Cri:erii- 2 iend ¥,

/Agthough the design basis tornagdo characteristics \
/ ’ '

sel e.tld by the applicant are different than the

|
Dcs1ﬁwoﬂ set forth in Regulatory Guide 1.76, the
l differemces are not considered significant for the
determination of an accectacle cesign basis tornace
\ or miscile generation, Therefore, the apolicant

| "as met the reguirements of 10 CFR Part 50,
l./

Apcendix A, General Design Criterion & for the

' cans ideration of torrnadp nissiles,



¢.3.2

Local Meteorology

Climatological data from Pittsburgh, PA, and available
onsite data have been used to sssess Local meteoro-

logical characteristics of the plant site,

Extreme temperatures of -27.8% (-18%) ane 37.2%
(99°F) have been reported at Pittsburgh, The
applicant has considered a maximum outdoor temperature
of 32.2% (90°F) and a minimum temperature of -20.6°%
(=5%F) in the design of all heating, ventilating and
air conditioning (4VAC) systems, Regional analyses in
NUREG/CR-1390, "Probability Estimates of Temcerature
Extremes for the Contiguous United States™ show that
an ambient temperature cf 35% (95°%F) will te exceeded
for at Least one hour every %wo years, on the average,
and that an ambient temgerature ¢ a=sut 61.135
(106°%F) will be exceeded at lLeast cne hour every

100 years, on the aversge, Also, an ambient tempera~

o]

sure of less *han =22.2°C (-SOF) is expgected to

cccur for at Least one hour every tw0 years, on

"

the average, and an anbient temgerature of less
- g o o g - . & .
shan =36,7C (=34 F) is expected t2 occur fcr at
least cne hour every 100 years, on the average,

AL F 838 Lemperatures conside reg bv—tae A 0L EEATSae.

the sesign of AVAC -systems protecting safel, -revetes
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Precipitation is well=distributed throughout the year,

ranging from about 61 mm (2.4 inches) in February

to about 97 mm (3.8 inches) in July. Maximum

and minimum monthly amounts of precipitaticn observed

at Pittsburgh have been 208 mm (8,2 iaches) in October

1954 and &6 mm (0.16 inches) in October 1963, re-

spectively., The maximum amount of precipitation in a l

24 hour period at Pittsburgh was 90 am (3,56 inches)

in October 1954,

. Annual precipitation at Pittsburgh is acout 919 mm
(36.2 inches) and onsite precipitation measurements
for the S-year period 19746-1980 presented by the
applicant indicate annual precipitation ¢f about
§$72 mm (22.5 inches), These cifferences can be
attributed to the different periods of reccrd anc

terrain differences,

Wind cdata taken from the 10.7 a Level of the orsite
meteorclogical tower for a3 S~year pericd (January 1978-

Dece=ber 1920), as sumnarized by the sl cant,
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indicate prevailing winds from the southwest (10.5%)
and west-southwest (10,.2%) with a secondary peak
frequency from the southeast (9,2%)., Winds from the
north=northeast and north-northwest for this period
occurred least freguently, each occurred less than

4% of the time. The mean annual wind sceed observed
at the 10.7 m level of the onsite meteorclogical tcwer
for the period 1976-1980 was acout 1.9 m/sec (& mph),
with calm conditions (defined as winc speeds less

than the starting threshold of the anemometer) Occturr=

ing almost 0.8% of the time,

Wind cdata taken from the 152 m Level of the onsite
tower for the S=-year period (1574-1980) incicate
prevailing winds from the southwest, west=scuthwest
and west (totaling 37.7%). Winds from the ncrth=
northeast direction occurred least freauently at 2.7%
of the time, The mean annual wind speed ctservesd at
the 152 m level of the tcwer for the 1976-1%380 period
cf record was about L,% m/sec (10 mph), <47th calne

conditions occurring about 0.2% of the tinme,

Atmospheric stability assessments, baced on vertical
temnerature difference measuresents ‘or the T-year

- . < - a5 - - - - ¢ - .
seri1s8 (';'7.‘.'79:..), rave :éef‘- Svumm e tde wY the

e — — - ——— —
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applicant for a shallow (45.7 = to 10.7 m) Llayer and
a deep (152 m to 10.7 m) lLayer, Unstable conditions
(indicating rapid diffusion rates) occur 21.6% and
$.0% of the time in the shallow and deep layers,
respectively, Neutral and sligntly stable conditions
predominate and occur 53.2% and 80.1% cf the time,
respectively, in the shallow and deep layers,
Moderately stable and extremely stable conditions
(indicating slow diffusion rates) occur 25.3% of the
time in the shallow layer and 14.9% of the time in

the deep layer.,

As discussed abouve, the staff has reviewed available
information relative to local meteorological condi-
tions of importance %o the safe design and siting of
this plant in accordance with the criteria contained
in Section 2.3.2 of the Standard Review Plan., The
staft concludes that/ et m ettty apa o ——ie
G085 LM DB T T Pt b bl o b P A sy e, TR

21ant will sdequittly wi 8. Cend 2227002
“aﬂ—;ﬁﬂﬂs;.‘7*!-vw..l'v:_aﬁb e el 5 i (ol e B

local meteorological congitions stetitedtbmtim i
it i00 Ol tiigepidiy aNC, therefore, meets the
requirements of 10 CFR Part 100,70 and 10 CFR Par: $0,

Appendix A, General tesign Criterion 2,

wi
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Onsite Meteorological Measurements Program

The present onsite meteorological measurements program
was initiated at the Beaver Valley site in January
1976, Measurements are made on a tower extending

152 m (S500-feet) above a grade of 223 m (730 feet) msl,
Llocated about 1100 m northeast of the Seaver Valley
Power Station, Unit No. 1, reactor structure location
and about 800 m northeast of the natural draft cocling
tower locations for both units., The following
meteorological measurements are made on the tcwer:
wind speed and direction at the 10,7 m, 45.7 m, and
152 m levels; vertical temperature gracient bDetween
the 45.7 m and 10,7 m levels and between the 152 n

and 10.7 m lLevels; and temperature and dewpoint at

the 10.7 = level, Precipitation is measured at an

elevation of about 1 m above grade near the tower,

A digital data acguisition system, tacked up by analog
strip charts, has been and is currently being used

to record metecrological Zata, The measyrerents
system was inspected daily, and the entire system was
calicrated cuarterly. The jcint data recovery for
wind sceed, 3nd wind direction at the 10,7 m level,

and s*zosczheric stability (defined by the verticzal
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temperature difference between the 45.7 and 10.7 m
Levels) for the S-year period January 1976-December
1980 presented in the FSAR was 90% with yearly cata
recovery ranging from 85 to 93X, The joint data
recovery for wind speed and wind direction at the
152 m level and atmespheric stability (defined by
vertical temperature difference between the 152 and
10.7 m lLevels) for the S-year periocd was 88% with
yearly data recovery ranging from 79 to 3%,
Thc'ne:eorologicat measurements systems complies with
Siting and
the,accuracy specifications in Regulatory Guide 1.23,
"Onsite Meteorological Proqrams."jrgéuevyr, in/ahe

, - -
ER-OL/ the avélictyl makes/the gtatement that change(
/ ,,' ’

in £fhe met orologécal tower locaticr in January 1976 |

<) oducf}/a shift in the prevailing wind directions
’ >
and th@t this shift was due to the channeling effect '

’

of e valkey. Therefore, the apclicant was asked

.
T~

o ¥
by the staff (RAl £451.4) to grovige additional in-

Fisrmation on the representativeness cf the new tcwer

Location for the determination of atmospheric discer-

!sion. Until this question is resolved, the assessments
i
|
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The representativeness of the S-year period of onsite
data of lLong term conditions was determined by compari-
sons of data from the concurrent S-year period for
Pittsburgh with data from a 28~-year period for
Pittsburgh., These comparisons indicate that

reasonable estimates of atmospheric dispersion for
accidental and routine releases of radicactive

effluents can pbe made from the onsite data record.

The meteorolegizal program described above apcears
to meet the criteria for upgradec meteorolzgical
measurements during plant operation as part of the
emergency response capability, These upgraces mus®
be completed in accordance with the schedule of

NUREG~-0737, I1I1.A.2, "Clarification of TMI Action

Plan Reguirements,”" and its supplement, anc a post
implementation staff review will be conducted, The
incorpocration cf current metecrological infarration
into 8 real=-time atmospheric oispersion mocdel “or 2cse

assessments will also be consicdered as sart ¢cf the

upgraded capaoility.,

The statf has reviewed the onsite meteorolcgical

measurenents svystem in accordance with the ¢criteris



contained in Section 2.3.3 of the Standard Review Plan.
P ¥ VTSRS VT VIR TS VTN FEE SRS ihc current
instrumentation and data reduction procedures conform
to the recommendations of Regulatory Guide 1.23,

"Onsite Meteorological Prograngs" e

~ 3

y | The current

meteorological measurements program has provided Jdegudfa

data to represent onsite meteorological conditons as

required in 10 CFR Part 100.1023£o-ever,u;;[ staft |\

. G‘ / . / / \
is copftinul its gvaluation of the adeayacy 5{ the '
/ 4 4 / 3
. / - - / ¢
profosed upgrades to the program. Nevertheless, the]
/7 . ’ / :
!

.

.

4 1 ’ / > a ’ s
aff géncludcs that the historical 'site cata provide

4 i

a reysonable basis for making preliminary estimates
/ ’ .

/ . ” ; s i ; 4
of/ltaospher1c_dwsaerswon conditions for estimating !

/ :
consequences of design basis accident and routine |

, ;
LL:i:fses from the plant, - ,

- C—

Short=Term (Accident) Diffusion Estimates

To audit the applicant's estimates, the sta®f has
performed an TNCEDENCENT pumibiebumbtbagies 3 s5essment Of

short=-term (less than 30 days) accicental releases

O

from buildings and vents using the directi

w

atmospheric dispersion maodel Zescritec in



Guide 1.145, "Atmospheric Dispersicon Mode

Potential Accident Conseg e Assessment
Power Plants,"
dispersion duri
Low ind speed

'ns i
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The applicant has calculated a lower (about #€%) X/Q

value for the 0=2 hour time period at the exclusion

area boundary than that calculated by the staff, The

X/Q values calculated by the applicant for the various
are z0

time periods at the LPZ dis:ancﬁauithin X% of those

calculated by the staff, FRess—sPitt—ottiosgtiibTdu

. . s a = a8 o o s
wmf‘_ S 2" Zmms - i aat S B 40 B -2 % 9 yvv'vw
' .
® - TSy a— e T

G2

Sased 0N the above eeedmesmamse eyvaluation cerformed in
accordance with the criteria contained in
e —— iy, T he staff concludes that
v

shgaZly r .
the applicant hasﬁunuerest:na:ed atmospheric cispersion
conditicons at the exclusion area boundary for assess=
ments cf the consegquences of radicactive releases for
cdesign basis accidents in accordance with the

requirements of 10 CFR Part 100.11. The z:m0scheric

dispersicn estimates provicded a:cve,.wv:~ wore

indepsendently calculated Sy the staff,have teen usec
TS -

By the $taff 1N, snti ettt 5 S S5ESSTENT

A

of the consequences of racdicactive releases “or design

tasis accidents,
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Long-Term (Routine) Diffusion Estimates

To audit the applicant's estimates, the staff -widbk per-
fon‘ an independent calculation of annual average
relative concentration (X/Q) and relative deposition

(p/Q) values,

rlnnual average reLat}(é concentraticn (x/d) and /

: ez’ ¢ & /
relative deposition (D/Q) values at specific regeptor
points and in arrays to 80 K» (S0 =i) €or use in

7z
popultation dogs’e assessment will De tased on the /
p .

/
straight=lime gaussian atmospheric dispersion model,
/

describgd/in Regulatory Guide 1,117, modified to
refle}t spatial and temporal variations in airflow
ustpé the applicant's correction factors calculated
‘¢pom a variable trajectory plume mcdel, Releases
through the turbine enclosure and the reactor
enclosure vents will te consicered to be pgartially

elevated, based on the criteria contained in

Regulatory Guide 1,111,

However, the staff giffusion estimates canrot ce
performed until the issues in FSAR Section 11,3 are
resolved and the response to a recuest for adcditional
infarmation on the ER=-0L (2AI =4

anc evaluated.,




Annual average4;e1at\ve concentration (X/Q) and relative deposition (D/Q)
values were cal c.:l :';e‘d‘ ;:; 1‘ n;‘:::f;t':. r::;:\?-lﬂ:: lga:: s’::; ;tt.moz::::-sf‘”‘)
dispersion model described in Regulatory Guide 1.111, modified to reflect
potential spatial and temporal variations in airflow using site-specific
correction factors developed by the applicant. Releases through the process
vent (at the top bf the cooling tower) were assumed to be elevatec, and
releases from the turbine building were assumed to be at ground level with
mixing in the turbulent wake of plant structures. Releases through the
containment vent were assumed to be partially elevated, except for the
transport directions (affected sectors) of north-northeast, northeast,
east-soutneast, and southeast. Dispersion in these transport directions
is affected by the large natural draft cooling towers, and, for these
transport directions, releases from the containment vent were assumed toO
be at ground level with mixing in the turbulent wake of plant structures.

Intermittent releases through the containment vent were evaluzted using the

methodology contained in NUREG/CR-2919,

A S-year period of record (January 1977-Decemder 1281) of onsite

metesrological cata was used for this evaluation. For releases from the

contzinment and turbine building vents, wind speed and direction data w»ere
based on measurements pade'%: the 10.7m (25-ft) level, and atmospheric
stzbility was cefined by the vertical temperature ¢ifference betwzen L0e

Tm (150-%t) end 10.7m levels, For releases through the process vent &

U Vo

o

.
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the top of the cooling tower, wind speed and direction data were based on
measurements made at the 152m (499-ft) level, and atmospheric stability was
defined by the vertical temperature difference between the 152m and 10.7m

levels.

The applicant has calculated similar X/Q and D/Q values to those

calculated by the NRC staff,

Rased on the above evaluation performed in accordance with SRP Section 2.3.3,
the NRC staff concludes that the applicant has considered representative
atmospheric dispersion estimates for demonstrating compiiance with the
numerical guides for doses in 10 CFR 50, Appendix I. The atmospheric
dispersion estimates ceveloped by the NRC staff have been used in its
assessment of compliance with Apperdix I, which appears in Section 11.3 of
this report. They have also been used in the preparation ¢f the NRC

staff's Draft Environmental Statement and are included in the assessment of
the radiological impact to humans from routine releases tc the atmosphere

that appears in the Beaver Vailey, Unit Nc. &, Envirenmenrtal Statenment.



6.5
6.5.1

6.5.2

Engineered Safety Feature (ESF) Filter Systems

Introduction

Section 6.5 of the Final Safety Analysis Report (FSAR)
contains information pertaining to engineered safety
feature (ESF) filter systems, their design bases, and

applicable acceptance criteria.

Acceptance Criteria

The staff has reviewed the applicant's design, design
criteria, and design bases for the ESF filter systems
for the Beaver Valley Nuclear Generating Station,

Unit 2. The acceptance criteria used as the basis for
our evaluation are set forth in the Standard Review
Plan (SRP) NUREG~-0800, in Section 11 of SRP 6.5.1.
These acceptance criteria include the applicable General
Design Criteria (Appendix A to 10 CFR Part SO), ANSI
Standard N509-1980, "Nuclear Powtr Plant Air Cleaning
Units and Ccmponents”, anc ANSI Standard NS10-1980,
"Testing of Nuclear Air Cleaning Systems”. Guidelines
for implementation of the requirenents of the
acceptance criteris are provided in the ANSI Standards,
Regulatory Guide 1,52, and other documents identified

in Section 11 of the SRP, Conformance to the



6.5.3
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acceptance criteria provides the bases for concluding
that the ESF filter systems meet the requirements of

10 CFR Part S0.

Method of Review

The Beaver Valley Station, Unit 2, has two ESF filter
systems, the Control Rcom Pressurization Fresh Air
Filter System, and the Supplementary Leak Collection
and Release System (SLCRS)., Each of these these systems
was reviewed in accordance with the SRP, The results

of these reviews are discussed below.

Review Discussion

The ESF filter systems for the Beaver Valley Station,
Unit 2, include the main control room area pressuriza=
tion filtration system and the supplementary Leak
collection and release system (SLCRS), These systems
operate after an accident to control the release of
radicactive materials in gaseCu§ effluents (radiciodine

and particulates,

Main Control Room Pressurization Filtration System

Part of the function of the control building ventila~-

tion system is to isolate the control room and provide

8 fresh supply of air in the event of an accicent,




021-

For this purpose, the main control room pressurization
filter system is activated during an accident when the
control room bottled air pressurizing system is
depleted. This 100% redundant filter system takes
suction from the control room cutside air intake at
1,000 cfm. The air is dehumidified by a demister and
electric heater, passed through a HEPA filter, a
charcoal filter and ancther HEPA filter and then
through a 1,000 cfm fan before the air enters and
pressurizes the control room, The system and
components are designed to seismic Cat-gory 1, are
powered by Class 1E buses, and lLocated in a seismic
Category 1 structure., A complete description of the
system is provided in Section 9,4.1 of the Seaver

Val ley Station FSAR.

For the evaiuation of the ESF filter systems in
Section &, the staff has assigned removal efficiencies
of 95% for all racdiciodines anc 99% for particulates,
as specified for 2~inch deep charcoal Seds and 4EPA
filters, respectively, From the system description

in the FSAR, we determines that the control room
pressurization filter system is designed consistent

with GDCs 19 and 41 and as referenced in the SRP,
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Except for some minor deviations from Regulatory
Guide 1,52 Revision 2 requirements noted in
Section 6.5.5, we find the design of the ESF
control ro;l pressurization filter systenm
adequate to maintain a positive control room
pressure and significantly remove concentrations
of radioactive wate~ials from the control room

makeup supply arr,

Supplementary Leak Collection and Release System

The function of the supplementary leak collection
and release system (SLCRS) is to operate during
an accident to collect, process and filter

, S 4
containment air leakage prior to atmospheric
reLease. 1In addition, the SLCRS will also
process exhaust air from the fuel building, some
exhaust air from potentially contaminated areas
of the Auxiliary building, and exhaust air from
the Waste Handling building., This system is a
seismic Category 1 design with redundant ESF
filter trains each powered by normal and
emergancy Class 1E buses, During a Loss of
coolant accident, the SLCRS collects, filters

and releases at the top of the containment any

Lleakage into the contiguous areas which house
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containment penetration and ESF equipment
cubfcles that circulate radicactive water,
Also, for a fuel handling accident, the SLCRS

processes lLeakage from the fuel building.

There are two redundant filter trains, Each train
consists of a dehumidifier and electric heater for
humidity control, followed by two parallel HEPA,
charcoal and MEPA filters., Ffollowing are two 1002
redundant filter exhaust fans that discharge to the
elevated release point, A manual water spray system
is provided to prevent ignition of the charcoal in

the event of decay heat buildup.

From the system description in the FSAR, we determined
that the SLCRS is designed consistent with GDC's 41,
42, 43, 61, and 64, as referenced in the SRP, In our
evaluation of the system design efficiencies for
removal of elemental “odine and organic iodines, we
assigned the system radioiodine decontamination
etficiencies of 90% for normal and 95% for accicent
conditions for the SLCRS carbon adsorbers (one 2=inch
deep bed with humidity control), in accordance with
Regulatory Guides 1.140 and 1,52 and 99% for particu=~
Lates for the SLCRS HEPA filters, Except for some

minor deviations from Regulatory Guide 1,52,
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“REVHSToOnI y-reauisensnte- notES T SETY YOS, 5.5, e
find that the design of the ESF supplementary leakage
control system adequate to collect and filter radic=
active particulate and iodine from containment and

fuel building Leakage.

ngi}zion;79ron the Standard Review Plan

Qur review 0f the above systems has found agreement
with the guidelines of the Standard Review Plan (SRP),
NUREG=-0800, except for the items noted below, Trese
ftems are deviations from Regulatory Gu&jo 1.352,
Revision 2, sne—are ronyidered as "cpen itdms”
requiring—further-evaluation by t;;'daslfcanz:
= Several paragraphs of IEEE=-STD 2791971 relating
to ;ost*nq of manual inftiation and system status
of protective systems have been deleted, The stat®
does not agree with the applicant that these design
requirements can be deleted for ESF filter systems,
= The applicant has taken exceotion to the reguirement
that dampers used in centaminated air streams e
designed to ANSI 931,%1 (construction Class A
dampers), instead, these cdampers will QQ_dos‘;nod
only to meet the strength and leak tightness
necessary far use in contaminated air streans, The

staft considers this position acceptac.e excect that



doll:::_g:g!_ig;_i;qk;&ionuonc shutoff of contami=
n;;;d atr streams (efther toxic chemical or airborne
radicasctive materials) should be constryction

Class A, The -appticant should verify to the staft
that all fsolation and shutoff dampers in potentially
contaminated airstreams are in fact construction
ClLasen,~

The applicant has taken exception to the 19 hour

per month filter purge, with heaters cperational,

to maintain the charcoal in an "accident ready" con=
dition., Instead, the applicant considers 15 minutes
all that is necessary to demonstrate operability

and l’op !n{>chorcoal tree of noio!ur..,11hc—600ff
disagrees with the loolicont., With regard to the
control room pressurization system, the charcoal
filters will normally be idle, thys, during periods
of high humidity and with dampers that do not seal
100%, water vapor by diftfysion will enter the
charcoal and possibly degrade its performance,
Therefore, it s essential to perigatcally purge

the charcoal filters with Low humidity atlr for »
duration (considered to be 10 nours) to maintain

the charcoal ary and 1n an "accident ready”

conditian,
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The staff? concludes that the design of the ESF

atmosphere cleanup systems, including the equipment
end instrumentation to control the release of radieo~
active materfals in gaseous effluents following a
postulated DBA, are acceptable, This conclusion is
based on the applicant having met the requirements

of GOCs 19, 41 and 61 by providing ESF atmosphere
cleanup systems on the control roem haditability,
containment and associated systems, The applicant

has met the reauirements of A0Cs 42, 43, and 64 by
providing for inspeciing and testing the ESF atmo~
sphere cleanup systems and monitoring for radicactive
materials in effluents from these systems, In meeting
these regulations, the apolicant has demonstrated that
the design of the ESF atmosphere cleanup systems wish
enceptiOns noteddn 6,5.% meet the ,uidelines of
Regulatory Guide 1,52 and the ANSI NS509 and M810
industry standards, as referenced in the SRP, Ve

have revieved the applicant's system descriptions and
design c*iteria for the ESF atmosphere cleanup systems,
Based on our evaluation with respect to the SRP

criteria, we *ina the proposed ESF atmosphere clearup
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Systems are acceptadle pend My TEIGTut o u T the lapen
iteas” noted—+mrUTNECS, The filter efficiencies given

in Table 2 of Regulatory Guide 1,52 are appropriate

for use in accident analyses,

n.in §gn’!ﬂ’gr !vggg.tign Systenm

ntr ion
Section 10,4,2 of the Final Safety Analysis Reoort
(FSAR) contains information pertaining to the main
condenser evacuation (air removal) system, the system

design bases, and the applicable acceptance criteria,

Atceptance Criteris

The staff has revieved the applicant's design, design

criteria, and design bases for the main condenser
evacuation system (MCES) for Beaver Velley, Unit 2,
The acceptance criteria used in our evaluation are
those in the Standard Review ®lan (S2P), NUREG-TRTD,
fn Section 11 of SRP 10.4,2, The SRP pcceptance
criteria imclude the apolicable GOC (Appendin A to

10 CFR Part SO) and Meat Exchanger ingtitute Standarsy

"Standards for Steam Surface Condensers,” fGuide=

Lines for implementation 0f the reauirements o' the
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acceptance criteria are provided in the Regulatory
Guides referenced in Section Il of the SRP, Con-
formance to the scceptince criteria of the SRP
provides the bases for concluding that the NCES meets

the requirements of 10 CFR Part SO,

Meth f R i
The MCES was reviewed in accordance with the SRP,

The results of the review are disccussed below.

ﬂ0v1!! !'!S!!I‘ﬂ"

The MCES 13 designed to (1) establish & vacuum in the
condenser and (2) remove non-condensable gases from
the main condenser and discharge them to the atmo-
sphere, For condenser evacuation, a priming steam
driven air ejector 15 utilized to bring the condenser
from atmospheric pressure to 15 inches sercury
absolute pressure. Then, the primary e ector is
fsolated and one (or two) main air ejector (s brought
into service to complete the evacuation down to 1 {nch

of mercury absolute.

The effluent alfr from the air ejectors s normally
discharged directly to the atmosphere at0p the Seaver

Valley Unit 1 cooling tower, 1If radicac.ivity i
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detected in this effluent by the air ejector digs-
charge activity monitor, this effluent air will be
redirected to the Beaver Valley Unit 2 afr ejector
charcoal delay system (discussed further in

Section 11.3),

There are three activity monitors sssociated with thig
effluent stream; one at the air ejector discharge, one
8t the discharge point atop the Beaver Valley Unit 1
tooling tower, and one downstream of the air ejector

charcoal delay System,

l!l&!l!’i“ !1n’1n|'

The main condenser evacuation system includes equip=
ment and instruments to establish and maintain
tondenser vacuum and to prevent an uncontrolled
release of gaseous radicactive material to the
environment, The scope of our review fncluded the
System copadility 1o transfer radicactive gases to the
GASeOuUSs vaste processing system or ventilation exhaust
Systems, anu the design provisions incorporated to
monftor and control relesses of radioactive materialy
In effluents, The staf? has reviewed the spplicant'y

Systenm descriptions, piping and instryumentation
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disgrams, and design criteria for the components of
the main condenser evacuation system in accordance

with the SRP,

The statt concludes that the Beaver Valley Unit 2
design i3 scceptable in that the applicant has net
the requirements of GOCs 40 and 64 with respect to
the control and monitoring of releases of radioactive
materfals to the environment, The aspplicant has met
the criteria for aspplying appropriate industrial
standard on the design of heat exchangers and a'lr

ejectars,

Tyrbin n in -

nee fon
Section 10,4,.% of the Final Safety Analys'is Report
containg information pertaining to the turdine gland
sealing system, the design Dases, and applizable

acceptance critertia,

A n ri pi
T™he statt has reviewed the aspplicant's design, design
eriteria, and design bases for the turbine jlang

sealing system for Beaver valley, Unit No, 1, The
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scceptance criteria used as the basis for our evalua~
tion are set forth in section 10.4.3 of the Standard
Review Plan (SRP) NUREG-0BON, The acceptance criteria
are the applicable GOC (Appendix A to 10 CFR Part SO)
a8 referenced in the SRP, Guidelines for fmplementas~
tion of the requirements of the acceptance criteria
are provided in the Regulatory Guides identified in
Section 11, of the SAP, Conformance to the acceptance
criteria provides the Sases for concluding that the
turbine gland sealing system meetsy the reauirementy

of 10 CPR Part S0,

Method '9 I.!Q“

The turbine gland sealing systenm for Beaver vValley,
Unit 2, was reviewed 'n sccordance with SRP 10,4,%,

The results of the review are discusted below,

!1:1:. " T‘rl'nl Glang Sealing Srates

The turbine gland sealing system (TGSS) (s designed
teo provide & continuous supply of “clean™ steam to
Rain turbine shatt seals, THhis sealing steanm 1y uted
to prevent a'r Leaving 1nte the steam cycle ang
redioactive steam Leaking out o' the steam cycle iInte

the Turbine bullding, Non=condens'ble gases are



evacuated from the gland seal steam condenser by one
of two 100% capacity charcoal filtration units, Each
unit draws afir through a moisture separator/electric
heater for humidity control, then through charcoal
and MEPA filters followed by an exhaust fan which
discharges out the Auxiliary building ventilation

stack,

The TGSS includes the equipment and instruments to
provide a source of clean sealing steanm to the annulus
space where the turbine shafty penetrate thelir casings,
The scope of our review included the source of sealing
steam and the provisions incorporated to monitor and
control releases of radiosctive material in gaseous
effiuents in accordance with GDC 60 and 64, We have
Feviewed the soplicant's system descriptions and

gesign criteria for the components of the TGSS and

found them consistent with Regulatory Guide 1,28,

The Dasts for acceptance 1n our review has Deen con=
formance of the spplicant'sy designe, design criterta,
and design bases for the turdine gland sealing sveten

to the ascceptance critaria of S0P 10,.4.9%,
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!!glgotion '1nding;

The staff concludes that the turbine gland sealing

system design is acceptable in tnat the applicant has
met the requirements of GDCs 60 and 64 with respect
to the control and monitoring of releases of radio=-

active materials to the environment,

RADIOACTIVE WASTE MANAGEMENT

Introduction

The radiocactive waste management systems for Beaver
Valley, Unit 2, is designed to provide for the con-
trolled handling and treatment of Liquid, gaseous

and solid wastes, The liguid radicactive waste systenm
processes wastes from equipment and floor drains,
sample wastes, decontamination and laboratory wastes,
and chemical wastes, The gaseous radicactive waste
system provides holdup capacity to allow decay of
short Lived noble gases released from the primary
coolant gas stripper and vents from tanks and other
equipment containing primary coolant, The Liquia ana
gaseous waste systems ytilize decay tanks and charcoal
adsorbers to obtain "as Low as is reasonably
achievable" Levels in accordance with 10 CFR Part 20

and 10 CFR Part SO0.%4a, The solid radiocactive waste



system has been designed to solidify all wet waste,
provide short term interim storage and ship off-site
for final burfal. At this time, the radicactive waste
management review area includes the process and
effluent radiological monitoring and sampling systems
previded for the detection and measurement of radio=-

active materials in plant process and effluent streams,

Acceptance Criteria

The staff has reviewed the applicant's design, design
criteria, and design bases for the radicactive waste
management systems for the Seaver Valley Station,

Unit 2. The acceptance criteria used as the basis

for our evaluation are set forth in the SRP,
NUREG~-0800, in Section 11 of SRPs 11,1, 11,2, 11.3,
11.4, and 11,5, These acceptance criteria include

the appiicable GDC (Appendix A to 10 CFR Part S50),
Section 27,106 of 10 CFR Part 20, Appendix I to 10 CFR
Part SO, and ANSI Standard N13,1, "Guide to Sampling
Airborne Radicactive Materials in Nuclear Facilities",
Guidelines for implementation of the requirements of
the acceptance criteria are provided in the ANS!

Standards, Regulatory Guides, and cther documents

identified in Section IIl of the SRP?, (onformance to
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the acceptance criteria provides the bases for con=
cluding that the radicactive waste management systems
meet the requirements of 10 CFR Part 20 and 10 CFR

Part SO,

Liquid and Gaseous Effluent Source Terms

The estimated expected releases of radicactive
materials in Liquid and gaseous effluents were
calculated by the applicant using the PWYR GALE Code
described in NUREG-0017., The staff has revicwed these
source terms and found them consistent with the
guidelines of SRP 11,1, The applicant's source terms
were used in our evaluation, These source terms are
given in Table 11,1-2 of the FSAR, The principal
parameters used in our calculations are given in

Table 11.1 of this SER.

Method of Review

The Beaver Valley Nuclear Generating Station, Unit 2,
has three radicactive waste management systems; 3
Liquid Waste Management System tha® serves Unit 2, but
can be cross connected to receive waste from Unit 1; 2
Gaseous Waste Management System; and a Solid wWaste

Management System, Acdditionally, the Seaver Valley



Unit 2 Station has several radiation monitoring sub=-
systems used for radiological monitoring of processes
and plant effluents, These systems are reviewed in
accordance with the applicable portions of the
Standard Review Plan Sections 11,1, 11.2, 11.3, 11,4,
and 11,5. The results of these reviews are discussed

below.

Liquid Waste Management System

System Description and Review

The liquid radicactive waste management system
consists of process equipment and instrumentation
necessary to collect, delay, process, monitor and
dispose of radiocactive liquid wastes., The liguid
wastes from operation of 3eaver Valley, Unit No, 2,
originates from the containment sump, Auxiliary
building sump, laboratory drains, reactor :oolant
samples, condensate demineralizer rinse water, and
other miscel laneocus sources, Turbine building liquid
drains are monitored and if no activity is detected,
releasea without processing to the environment,
Othervise, the turbine building drains are sent to
the liquid waste processing system for delay and

processing srior to reiLease,
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The Liquid waste procesing system consists of two
7,500 gallon waste drain tanks for collection and
initial holdup; two 20 gpm evaporators for initial
radicactivity removed; followed by two mixed bed ion
demineralizers and then two 18,000 gallon test tanks
for sampling processed Liquid prior to release, 1f¢
additional storage is required, due to unusual
leakage or out of service processing equipment, two
50,000 galloan steam generator blowdown hold tanks
are made available to accommodate the additional

storage.

The applicant states the expected daily waste flows

to be processed is approximately 4,060 gallons per
day. This input is consistent with S guidelines,

At this rate, assuming only one waste drain tank and
cne steam generator blowcdown holdup tank

are available (57,500 gallons storage capacity),
sufficient storage tank capacity (over 14 days) is
provided to accommodate transient flows and unexpected
maintenance activities recuiring shutdown o0f the
processing equipment, With a process flow aof 20 gpm
through the evaporator and demineralizer, the expectec
dafly flows can be processed in syufficient time, less

than & hours,



- 38 -

After the water has been processed by the evaporator,
it can be sent directly to the test canks or through
mixed bed demineralizer prior to entering the test
tanks, The water in the test tanks is sampled at the
primary sample panel to determine its activity Level,
I1f additional cleanup is required, the test tank pumps
can direct water through the nixed bed cleanup
demineralizer at a rate of 100 gom and return the
filtered water to the test tanks, With the water in
the test tanks determined to be acceptable for dis-
charge, the test tank pumps discharge the tank
contents through a flow control valve to either the
Unft 1 or Unit 2 cooling tower blowdown, An activity
monitor continuously surveys the discharge prior to
release to the blowdown flow, The discharge flow will

be terminated if high activity i3 detected,

The evaporator bottoms gradually bduildup high con=
centrations of radiocactive elevents, suspended solids,
and chemicals, The evaporataor bottoms are periodiczal=~
ly discharged via redundant evaporator bottoms pumps
at 20 gom through & cooler and ints & heat traced

evaporator bottom holdup tank (2,200 gallons), The



holdup tank pump then transports the contents to the

solid waste processing system for solidification and

offsite disposal,

In our evaluation of the ligquid radicactive waste
Management system, we considered: (1) the capability
of the system for keeping the Levels of radicactivity
in effluents "as Low as is reasonably achievable"
based on expected radwaste inputs over the Life of
the plant, (2) the capability of the system to maine
tain releases below the Limits in 10 CFR Part 20 and
also to Limit radiological doses *2 Less than al lowed
by Apoendix 1 to 10 CFR 50, during periods of fission
product lLeakage at design Levels from the fuel,

(3) the capability of the system to meet the processs
fng demands of the station during anticipated
operational occurrences, (4) the quality group and
seismic design classification applied to the eauisment
and components and structures housing the system, anc
(5) the design features that are incorporassed ts con=
trol the releases of radiocactive materials in

accordance with General Design Critericn 60,
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The estimated releases of radicactive materials
in liquid effluents were calculated by the
applicant using the PWR~-GALE Code described in

NUREG-0017,

The PWR=GALE Code is a computerized mathematical
model for calculating the routine releases of
radicactive material in effluents from pressurized
water reactors (PWR)., The cocde has been in uyse
since 1976 for all PWR Licensing reviews, The
calculations in the code are based on (1) data
generated from ocperating reactors, (2) field and
Laboratory tests, (3) standardized coclant
activities derived from American Nuclear Society
(ANS) 18.1 Working Group recommendations,

(4) release and transport mechanisms that result
in the appearance of radicactive material in
liquid streams, ana (5) the Seaver Valley uUnit 2
radeaste system design features used to reduce
the quantities of radicactive materials
ultimately released to the environs, The
principal parameters used by the staf? in their
calculations are given in Table 11,1 of this SER,
The Liguid source term is given in TablLe 11,1-2

of the spolicant's Final Sa‘ety Analysis Report,



Evaluation Findings

The Liquid radwaste systems include the egquipment

necessary to control the releases of radicactive
materials in Liquid effluents in accordance wi
GOCs 60 an Appendix R Pa

10 CFR Part S 3 Capaci

ponents con

System eval




pathways of exposure are less than S millirems/yr
to the total body and less than 15 millirems/yr
to any organ.

The staff has concluded that the applicant has
met the requirements of the Commission's
September 4, 1975 Annex to Appendix I of 10 CFR
Part SO with respect to meeting the "as low as
reasonably achievable" criterion, and is, there-
fore exempt from the cost-benefit analysis
required by Section II.D of Appendix I to 10 CF#R
Part SO.

The applicant has met the requirements of 10 CFR
Part 20, Section 20.106 since we have considered
the potential consequences resulting from reactor
operation and have determined that the concentra=-
tions of radicactive materials in liquid
effluents in unrestricted areas will be a small
fraction of the Limits in 10 CFR Part 20,
Apcendix B, Table II, Column 2,

The applicant has met the regquirements of GOCs 40
and 51 with respect to controlling releases of
radiocoactive material to the environment since

we have ccnsidered the capabilities of the

proposed Liquid radwaste treatment system to meet
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the demands of the plant due to anticipated
operational occurrences and have concluded that
the system capacity and design flexibility are
adequate to meet the anticipated needs of the
plant, We have reviewed the applicant's quality
assurance provisions for the Lliquid radwaste
systems, the quality group classifications used
for system components, and the seismic design
applied to structures housing these systems,

The design of the svstems and structures housing
these systems meet the criteria as set forth in
Regulatory Guide 1,143, We have reviewed the
provisions incorporated in the applicant's design
to control the release of radicactive materials
in Liquids due to inadvertent tank cverflows and
conclude that the measures proposed by the
applicant are consistent with the criteria as

set forth in Regulatory Guide 1,143,

Gaseous Waste Management

Svstem Descriotion

The Jasecus radicactive waste cdisposed and plant
ventilation systems are designed to collect, store,

porocess, monitor, and discharge potentially
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radicactive gases which are generated during normat
operation of the plant. The systems consist of
equipment and instrumentation necessary to reduce
releases of radiocactive gases and particulates to
the environment, The principal sources of gaseous
waste are the effluents from primary coolant gas
strippei s, vents from tanks and other equipment
processing reactor coolant, tondenser evacuation
system, and ventilation exhausts from the radwaste
building, containment, auxiliary building, fuel

building, and turbine building.

Degassifier Portion of Gaseous Waste Disposal System

A portion of the reactor coolant Letdown
containing dissolved hydrogen and fission gases
is normally directed to a degasifier in the boron
recovery system from the lLetdown line upstrean

of the VCT of the CVCS, Liquid collected by the
nuclear equipment vent and cdrain system is
directed to the other degasifier, Dissolved
gases are separated from the ligquid in the

degasifier at a pressure of approximately 2 psig.

Effluent gases from the degasifier contain primarily
hydrogen, water vapor, a small amount of nitrogen, and

traces of xenon, krypton, and jodine, These gjases are



dehunidified (dew point approximately 52°F) in one

of the two sets of coolers (degasifier vent chiller

in the BRS and gaseous waste chiller)., Condensation
effluent from the water trap is returned to the
primary drain transfer tank (PDTT) located outside
containment, via a Liquid seal. The cooled gas streanm
is passed through and filtered by ambient temperature
charcoal bed adsorbers (cubicle temperature maintained
at approximately SSOF) and one of twec redundant pre-
filters. The heat due to radicactive decay is small
and does not affect the adsorption of noble gases on
the charcecal, The charcoal bed adsorbers are designed
to delay xenon isotopes for a minimum of 30 days, and
provide a 2 day delay for krypton isotopes for the
normal letdown flow rates (40 gpm) when operated in
series. In addition, deccntaminaticn of iodine to
negligible levels is obtained during passage thrzugh
the charcoal beds, The only radioisotopes present
upon leaving the charcoal in the predcocminantly

hydrogen stream is krypton=85,

After Leaving the charccal, cne of the two overhead
gas compressors compresses the radicactive gas streanm

in a2 gas surge tank to a pressure of about 65 psig.
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Most of the gas flqu is reduced in pressure and
returned to the VCT in the CVCS., Periodically, for
removal of krypton=-85, the surge tank gas is bled to
either the Beaver Valley Unit 1 charcoal delay tanks
or the Beaver Valley Unit 2 gas waste storage tanks

(GWST).,

The compressors operate automatically in response to
the suction pressure, thus maintaining the degasifier's
overhead components at a pressure betueen established

Limits,

The degasifier effluent portion of the GWD system is
designed to include hermetically~-sealed valves and
welded pipe., 1In addition, the gas flow is monitored
for oxygen content, At an indication of a high oxygen
content, the compressors are shut off, These
precautions are used to preclude potentially explosive

mixtures of oxygen/hydrogen,

In the event of unusually prolonged meteorological
conditions c¢cf poor dispersion, or modes of fuel
failure which might result in abnormal concentrations
of fission products in the reactor coolant, storage

space is also provided in Beaver Valley Unit 1 decay
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tanks or Beaver Valley Unit 2 GWSTs. The tanks will
be allowed to go to a higher holding pressure and will
thus be able to accommodate a larger volume of gas.
The higher pressure will not exceed the design

pressure of the system,

Air Ejector Effluent Portion of Gaseous Waste Disposal
System

The gaseous effluent stream from the main condenser

air ejectors of Beaver Valley Unit Nos, 1 and 2 is
directed, as necessary, to the air ejector vent
charcoal delay beds which provide sufficient holdup
for decay of short-lived radicactive components,

Prior to entering these charcoal beds, the ¢gas stream
has a dew point of $5°F and the humidity is decreased
by allowing the gas stream to heat up before entering
the charcoal beds (cubicle maintained at approximately
77°F). Normally, the effluent from the air ejectors
is not contaminated and the charcoal adscrber beds

are by=-passec,

Gaseous Waste Storage Tanks

The Unit 2 gaseous waste storage tankage is designed

to handle all the gas generated by either Beaver
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Valley Unit 1 or Unit 2 when going to a cold shutdown

condition from the following sources:

Te Noncondensible gases in the pressurizer steam
space, via the degasifier,

e Hydrogen in the reactor coolant, and

3. Nitrogen used as an inert cover gas in the VCT

via the degasifier,

During shutdwn activities, additional provisions are
included to allow the unit which is operating to
discharge to the Beaver Valley Unit 1 gaseous waste
decay tanks while the Unit 2 GWSTs receive input from

the above sources,

The system ytilizes seven tanks with the ability for
individual isolaticn, Pressure-relieving devices are
provided on each tank, The total rated relieving
capacity of each pressure-relief device is sufficient
to prevent pressurization greater than 100 psi, These
pressure=-relieving devices discharge to the process

vent reiLease point on Beaver Valley uUnit 1,

An off=lLine radiation monitor is provided to detect

the contained activity in the tanks.,
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The discharge path from the Unit 2 GWSTs is routed
to the Unit 1 gaseous waste decay tanks discharge
path, This path is maintained by a flow control
valve and is provided with automatic isolatien upon
receiving a high radiation signal from the process

vent final release radiation monitor,

119.5.1.4 Ventilation Filter Systems

Beaver Valley Unit 2 utilizes a portion of the SLCRS

to normally process potentially contaminated exhaust

flows from the following items:

- Containment purge exhaust (30,000 and 7,500 cfm)

= Fuel building exhaust (3,000 cfm) normally filtered

- Portions of the auxiliary building where radioiodine
gases may be present; these are the charging pump
and component cooling pump rooms (13,000 cfm); and
radwaste area of the auxiliary building and waste
handling bBuilding (39,000 c#¥m) normally €iltered

- Main steam value area (4,000 cfm) normaily filterec

~ Contiguous enclosed areas around the reactor con-=
tainment (23,000 cfm) normally nct filtered but
will be filtered if high activity is detected in

this flow stream,
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The filtration system consists of two parallel trains,
€ach train consists of a moisture separator and an
electric heater to remove water and contrel humidity
followed by two parallel filter assemblies consisting

of a HEPA/Charcoal/HEPA filter arrangement,

The SLCRS filtration system is employed during
accident conditions, as well as during normal
operation. This system for normal operation meets

the requirements of Regulatory Guide 1,140, The
filtration efficiencies for iodine and particulate
removal assigned by the staff during normal operations

are 90X and 99%, respectively,

Containment Vacuum System Exhaust

The containment vacuum system exhaust has not been
adequately addressed in the FSAR as a source of radio-
active gaseous release. As presently designed,
redundant 45 cfm water seal vacuum pumps take suction
on the containment and exhaust (at 100% RN) through
the Unit 1 gaseous waste disposal charcoal filter,
HYowever, no provisions have been made on this Unit 1
filter to remove water, control relative humidity,

provide particulate filter protection of the charcoal,
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provide adequate surveil lance DOP lLeakage testing,
and methyl iodine Laboratory charcocal performance
testing. These conditions do not meet the
requirements for non=ESF filter systems in
Regulatory Guide 1,140, Consequently, no iodine
removal credit can be allowed for this system,

The applicant should provide an alternate

discharge path fcr this flow sytream (such as

. R
upstream of the SLCRS filter units), and peovide
an analysis to include the dose contributions

for this source with all the other sources.

— ’ - . /

$3.3.2 Review Discussion

In our evaluation of the gasecus radwaste
management system, we considered the following
SRP criteria: (1) the capability 0f the system
for keeping the levels of radiocactivity in
effluents "as Low as is reasonably achievable"”
based on expected radwaste inputs over the Life
of the plant, (2) the capability ¢of the systenm
to maintain releases below the Limits in 10 CFR
Part 20 during periods of fission preduct Leakage
at design Levels from the fuel, (3) the
capability of the system to meet the processing

demands of the station during anticipated operational
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occurrences, (&) the seismic design classification
spplied to the eaquipment and components and structures
housing the system, (5) the design features that are
incorporated to control the releases of radicactive
materials in accordance with GDC 40, and (4) the
potential for gaseous releases due to hydrogen

explosion in the gaseous radvaste system,

The estimated releases of radiocoactive materials in
geseous effluents were calculated by the IDDL%;lnt
using the PWUR=GALE Code described in NUREG-Q017,
“"Calculation of Releases of Radiocactive Materials

in Gaseous and Liquid Effluents from ®ressurized Water
Reactors.,” The PWR~GALE Code is a computerized
mathematical model for calculating the routine
releases of radiocactive material in effluents from
PWRs, The code has been in use since 19746 for all
PUR Llicensing reviews, The calculations in the code
are based on (1) data generated from ocoerating
reactors, (2) field and Laboratory tests,

(3) standardized coolant activities derived fron
American Nuclear Society (ANS) 13,1 Werking Group
recommendations, (4) release and transoort mecha~
nisms that result in the appearance of radiocactive

material in gasecus streams, and (5) the Seaver
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Valley Unit 2 radwaste system design features
used to reduce the gquantities of radiocactive

materfals ultimately released to the environs.
The principal parameters used by the staff in
their calculations are given in Table 11.2 of

this SER.

We have reviewed the applicant's quality assurance
provisions for the gaseous radwaste systems, the
Quality group classifications used for system
components, the seismic design criteria applied

to the design of the system, and of structures
housing the radwaste systems, The design of the
system and structures housing these systems meet
the criteria as set forth in Regulatory

Guide 1,143 for radwaste processing systems and

referenced in the SRP,

We have reviewed the provisions incorporated in
the apolicant's design to control releases due
tc hydrcgen explosions in the gaseous radwaste
system and conclude that the measures propcsed
By the applicant are adequate to prevent the
occurrence of an explosion or to withstand the

effects of 2 hydrogen detonation,
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We have reviewed the provisions incorporated in the
applicant's design to collect airborne radicactive
materfals in the normal ventilation exhaust systems
during normal plant operation, including anticipated
operational occurrences, We find, with the exception
noted in 11.3.1.5 pertaining to the containment
evacuation system, the design ¢+ air filtration and
adsorption units consistent with Regulatory

Guide 1,140, as referenced in the SRP,

Evaluation Findings

The staff concludes that the design of the gaseous
waste managenent systems, except as noted in 11.3.1;5
(Containment Evacuation Exhaust System) of the-deaft
SER, are acceptable and meet the requirements of

10 CFR Part 20, Section 20.106; 10 CFR Part SO,
Section 50,34a; 50C 3, 60 ancd 61; and 10 CFR Part SO,
Appendix 1, Annex (RH-SO-?), as referenced in the SRP,
These conclusions are based on the ‘ollowing findings
regarding all gaseous waste processing and filtratior
Systems except for the containcent evacuaticn exhaust
system:

1. The applicant has met the recuirements of GDC 60

and 64 with respect to controlling releases of



radicactive material to the environment by

assuring that the desi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>