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6.5.1 t.igineered Safety ?eature (ESF) Atmospheric Cleanup System
- §es.11 Summary Description
The engineered safety fe;ture (ESF) atmospheric cleanup systems
at the Shearon Harris Nuclear Power Plant (SHiPP) consist of process equipment
and instrumentation necessary to control the release of radioactive iodine
and particulate material following a design basis accident (DBA).
At the SHNPP, there are three filtration systems designed for
this purpose. These svstems are:
(1) Reactor Auxiliary Building (RAB) Emergency Exhaust System;
(2) Fuel Handling Building (FHB) Emergency Exhaust System; and

(3)  Control Room Emergency Filtration Systenm.

The RA3 emergency air exhaust system consists of, in order, 2 deﬁister.
e electrical heating coil,pre-filter, HEPA, charcoal adsorber, HEPA,
T and decay heat cooling air connection. The purpose of this

system is tn limit the potential for post-accieant raqz Lygica\ relgases to
w
contami n&m.pminns_nf_mLRA&._I!.\sze areas ,include the charging —_

Ho votms Lnbpming
punp, the F}HR heat exchanger, containment spray and RHR pumpsmoomss
' and the mechanical, electrical and heating and ventilation
penetration areas and rooms. Upon receipt of a Safety Injection
#-tuation Signal (SIAS), air operated valves on the normal
ventilation penetration into areas containing equipment essential for
safe shutdown close and both RAE emergency éxhausts are automatically
energized. Either Lnit may then be manually de-energized from the

A
centrol room and placed on standdy.
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By continually eihaustfng air a negative pressure of 1/8 inch
water gauge (WG)is established.” Pressure is then controlled
by the airflow control system which adjusts the variable inlet

vanes of the exhaust fans.

The FHE emergency air exhaust system consists of components which
are identical to the RAR eﬁgrgency exhaust with the exception
that the charcoal adsorber section is two inches deep while
thag.of the RAB system is 4 inches deep. The purpose of the FHB
system is to maintain the fuel storage building at a negative

pressure so that any radioactive iodine or particulates released to the

building will be contained within the building and then filtered prior 7% -

4 release. The actuation of the FH8 is from a signal initiated

by one of the four radiation monitors located around the walls of each
of the fuel pools. Both trains will be actuated initially. Either
train may be manually de-energized from the Control Room and placed on
standby. Pressure in the FHB is maintained at 1/8 inch 4G and

and controlled by the airflow control system.

The control room emergency filtration system consists of two-100%
capacity filtration systems. Each filtration system includes, in order,
a demister, two electric heating coils arranged in series (one
ooeratiﬁg and one on standby), a HEPA filter, a charcoal adsorber,

and another HEPA. The purpose of the control room emergency

filtration syctem is to 1imit the amount of radicactivity introduced

into the control room following an accident and filter radicactivity

/



6.5.1.1 already in the control room such that doses to control room operators

will be within the design criterion of GODC 19 of 10 CFR Part 50,

Appendi; A. Upon receipt of a Safely Injection signal (SIS) or a high
chlorine concentration signal at the outside air intakes, the outside

intake isolation valves will be closed, the control room purge system

jsolation valves will be closad, one fan in each emergency filtra-
tion train will start and the respective fan valves opened. All
isolation valves in the normal exhaust system will close and the
exhiust fans de-energized. Al1l of these actions will occur auto-
matically. Upon receipt of a high radigtion signal from the
radiation monitor located within each 2ir intake, the air intake on
o the affected side of the control building will automatically

isolate and the emergency filtration system will start.

completion of the above automatic functions , the operato-

place one of the emergency filtration trains on standby, sei:zct

and open one emergency outside air intake based upon radiation and

chlorine readings, and open exhaust bypass dampers for laboratory and

kitchen bypass exhaust.

The control room emergency filtration system will process a mixture of

control room 2ir and a small quantity of outside air through HEPAs and C/un:a1L
adsorbers and maintain the control envelope under a positive

pressure of +1/8 inch water gauge. Air is continuously drawn for the

supzly air subsystem, blended with outside air, processed through th

pilt

adsorhers system and supplied %o the centrol room.

L :




6.5.1.2

sections 6.5.1 and 9.4.1 of the Harris FSAR conta‘n a detailed

description the ESF filtration systems.

Evaluation and F1ndinggi

The steff's review included the capability of ESF filter systems

to operate after a design basis accident; an evaluation of the :
systems design, design criteria, design objectives, components design
and qualification testing; and design provisions incorporated to
“facilitate operation and maintenance and tésting of components

to ensure continued acceptadble performance. The staff's review
was based upon the relevant requirements of (1) GDC 12 of

of Appendix A to 10 CFR part 50 for systems designed for the
habitability of the control rocm under accident conditions;

(2) GDC 61 for the design of systems for radioactivity control under
postulated accident conditions; and (3) GDC_64 for the monitoring

of radioactive releases under postulated accident conditions.

The ESF filter systems were not reviewed 2ccording to SRP 6.5.1

of NUREG-0800 because the acceptance criteria of this document
calls for the.design, testing, and construction of components of
the ESF filter system to ANSI N509-1980. These standards were not
in existence at the time the SHNPP ESF filter systems were designed
nor when the equipment was purchaséﬁ. Therefore, the review of the
ESF filter systems was conducted ytilizing SR”P 6.5.1, pev.1l, of
NUREG-75/087, which more sdequately reflects the criteria which

were in effect at the time the SHX®P £sF filter system was designed.
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In those instances where the equipment was purchased prior to Rev. 1,
conforrance with prior documept‘criteria, whether Requlatory Guide
1.52, Rev. 1, or SRP 6.5.1, Rev. 0, was considered acceptable. As
a result of this review, the following evaluations and findings have

been made.

The applicant has provided.a comparison of the design of the SHNPP

ESF filter systems with the regulatory positions of Regulatory Cuide
1.52, Rev. 2 March 1978 in a Tadle of the FSAR. The staff has determined
fhaf'the-app11cant has proposed few exceptions to Regulatory Guide

1.52 and that these exceptions are trivial in nature and judged to

be acceptable.

The staff,credited the appticant with 95% removal efficiency for
methyl radiciodine for the FHB emergency exhaust system and 99% for

all other ESF filter systems.

As a result of the staff's review of the applicant's designs, design
criteria, and design bases for ESF atmospheric cleanup systems and

the systems' conformance to applicable regulations, guides and industry
standards, the staff has concluded that the ESF atmospheric cleanup
systems include the equipment and instrumentation to control the
release of radioactive materials in airborne effluents fellowing a
design Basis accident. The staff finds the proposed ESF atmosphere
cleanup systems acceptable and the filter efficiencies given in

Tedle 2 of Regulatory Guide 1.52 appropriate for use in the

accident analyses.



10.4.2
10.4.2.1

Main Condenser Evacuation System

Summary Description

The main condenser evacuation system (MCES) of each unit consists -

of two 100% capacity mechanical vacuum pumps which serve the main

condenser. At startup,Aone or both pumps may be operated to

evacuate the condenser. Once operating pressure is obtained, one

pump is placed on standby. On startugJand prior to turbine opera-

-

vion, the non-condensible gases will be discharged directly to the

atiosphere in the turbine building area without filtration. 4unn+-“4A"
sHae3~o5 turdine operation the discharge from the mechanical vacuum
pumps is directed througn the condenser vacuum pump effluent treat-

ment systenm (CVPETS)_.quhe non-cendensible gases flow to a moisture e

A CVPETS /er g

A L;./EPI

separator where most of the water vapor is condensed. The condensed

directed to the liquid waste processing system on a high radiation

signal from the turbine building drain monitor. The airborne discharge

from the mechanical vacuum pumps is monitor~d for radioactivity

downstream of the CVPETS. Any radioactivity exceeding the monitor

set point will initiate an alarm by the radiation monitors. A more

detailed discussion of the MCES is presented in Section 10.4.2 of

water normally drains to the industrial waste sumps but will bde ‘
the FSAR. |

Evéluaticn Findings

Tre staff's review included the svstem's capability to process

radiozctive geses and the design provisions incorporated to monitor

Cak,

Forr ~ 10678 Cﬁy"ﬂff




10.4.2.2
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and :.otrol releases of radioactive materials in gaseous effluents
in accordance with GOC 60 and 64 of APpendix A to 10 CFR Part 50.
The quality group classification of equipment and components

used to collect gaseous radicactive effluents was reviewed
relative to the guidelines of Regulatory Guide 1.26. The staff
reviewed the applicant's system descriptions, piping and
fnstrumentation diagrams, and design criteria for components of
the MCES with respect to the Acceptance Criteria of SRP 10.4.2 of
-RUREG-0800.

The MCES contains no provisions for sampling discharges from the
turbine building vent during startup operations as specified in
Table 1 of SRP 11.5.

The applicant has indicated that there is no potentially explosive
gaseous mixture present in the MCES during normal operation but has
not addressed the poter*ial for such a mixture during shutdown and
i&azznnwo-onb-stertup condit1ows,requ1red Dy the Acceptance Criteria
of SRP 10.4.2. 1If there is a potential for an explosive mixture to
exist, the MCES should be designed to withstand the effests of an
explosion or redundant instrumentation to detect and annunciate the
build-up of potentially explosive mixtures should be provided as

outlined in the Acceptance Criteria of SRP 11.3.

The aoplicant has indicated that the main condenser is constructed
to the Heat txchanger Institute's "Standards for Steam Surface
Condensers” but has not addressed whether the MCES capacity 1s

consistent with the guidelines given by the above industrial

T ———— e e



10.4.2.2 standard as required by the Accgptance Criteria of SRP 10.4.2. The
applicant has not addressed the qua1iﬁy group to which components of
the MCES has been designed. With the addressing of the above items
the staff will be able to judge the MCES's conformance with the
acceptance criteria of SRP 10.4.2 and whether the MCES has met the
requirements of GDC 60 and‘sa with respect to the.contfo1 and
monitoring of releases of radioactive materials to the environment and
-whether. the MCES has met the requirements of the industrial standard

"Standards for Steam Surface Condensers".
10.4.3 Turbine Gland Sealing System

10.4.3.1 Summary Description
The turbine gland sealing system provides sealing steam to the main
turbine generator shaft to prevent the leakage of air into the
turbine casings and the potential escape of.radioactive steam into
the turbine building. A portion of the main steam supply is passed
through the turbine gland seals and condensed in the gland steam
condenser. The condensate is returned to the main condenser hotwell
while non-condensible gases are iischarged by two 100% capacity
blowers to the environment. A more detailed discussion of the
turbine.gland sealing system is presented in Section 10.4.3 of the
FSAR.

1C.4.3.2 Evaluation and Findings

—

The staff has reviewed the turbine gland sealing system with respect

to the Acceptance Criteria nf SRP 10.4.3 of NUREG-0870. The scope
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of this review included the source of sealing steam

and the provisions incorporated to monitor and control releases
of gaseous radicactive effluents in accordance with GDC 60 and 64
of Appendix A to 10 CFR Part 50. The staff has revieweq the
applicant's system description and design criteria for the com-

ponents of the turbine gland sealing system.

The applicant has not 1nd1c§ted the quality group classification
to which the turbine gland sealing system has been designed. The
design should conform to the Acceptance Criteria of SRP 10.4.3.

The venting of the turbine gland seal condenser's noncondensable

gases is not monitored as required by Table 1 of SRP 11.5.

The commitment by the applicant to meet the Acceptance Criteria of
the above SRP will allow the staff to conclude that the tyrbine
gland sealing system meets the requirements- of GOC 60 and 64 with
respect to the control and monitoring of releases of radicactive
materials to the environment by providing a controlled and monitored

turbine gland sealing system.
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Radioactive Waste Management

Source Terms

The applicant calculated the liqhid and gaseous effluents from the
Shearon Harris Nuclear Power Plant (SHNPP) utilizing the PWR GALE
computer program. The applicant utilized the source assumptions of
Regulatory Guide 1.112, “Calculation of Releases of Radioactive
Materials in Gaseous and Liquid Effluents from Light-Water-Cooled

Power Reactors", and NUREG-0017, “Calculation of Releases of Radio-

active Materials in Gaseous and Liguid Effluents from Pressurized

water Reactors (PWRs)". Gaseous effluents were calculeted from such
sources as offgases from the main condenser evacuation system; leak-
age to conta‘nment the reactor auxiliary building, and the turbine
bu11d1nc noble gases stripped from the primary coolant during normal
operation and at shutdown; and cover and ver® gases from tanks and
equipment containing radioactive material. Liquid effluents were
calculated from such sources as shim bleed, 1eakage collected in equipment
and floor drains such as found in the reactor auxiliary building,
fuel handling, waste processing, and turbine buildings, contaminafed
liquids from anticipated plant operations such as resin cluices,
filter backwash, decontamination solutions, sample statien drains,

and detergent wastes,

The staff has performed an independent calculation of the primary
and seccndary coolant conceﬁtrabvcws and of the relezse rates of
radicactive materials using the irformation su ipplied in ¢the
appiicent's FSAR, the GALE computer program, and the methodology

presented .n NUREG-0017. Table 11.1-1 presents the principal
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parameters which wer=? gsed in this 1ndependent calculation of the
gource terms. These Source verms uere utilized 9 Sections 11.2 and
11.3 to calculate in rdividual doses 1n accordance with the
matnematical models znd quidance contained in Regulatory guide 1.10°,
"calculation of Annual average Doses to Man From Routine Releases of
Reactor gffluents for +he Purpese of tvaluating Compliance with

10 CFR Part 50, Appendix 1"

Liquid effluents cccur from the waste monitoring tanks, the treated
‘1aundry and the hot shower gtorage tarks and the gecondary waste
sanple tanks. The sources of wastes %0 these tanks are discussed in
gection-11.2 of this SER. One source of waste to the waste

monito} tanks can be the boren recycle system (8RS). pistillate fror
gRS evaporaters can be pumped toO the waste monitor tank for discharg

offsite.

The staff's est mate of the 1iquid effluents was pased upon the
information presented in Tables 11.1-1 and 11.1-2. The applicant
assumed that £100r drain wastes would be treated DY the reverse
osmosis (RO) unit of the floor drain treatment system. The staff
calculated 1iquic effluents assuming that the floor drains would
treated DYy the RO system. However, the results indicated that ov
g curies per vear per unit would be re\eased pased upon the staff
projected incuts to the £100r Arain +reatment system. gince this
would not ccoply with one of the requirements of the Annex to
appendix 1 of 10 CFR- Part 59 which the applicant chose to use 10

compliance v° n Section 11.0 of Appendix 1, the staff assumed th
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wastes collected by the floor drain tanks would be treated by the waste
gvaporator in the equipment drain treatment system. The applicant had
indicated in the FSAR that these evaporators would be available to
treat the floor drain wastes when they contained high activity. The
ctaff then calculated the effluents from floor drains based upon the
the use of this evaporator. With it's use the effluents from the SHNPP

could satisfy the criterion of Section A.2 of the Annex to Appendix I.

In its evaluation the staff petermined that adequate holdup and

processing time were available for the treatment of the floor drain

wastes and the equipment drain wastes.

The applicant also assumed in his calculation analysis that the wastes

collected by the secondary waste 1ow conductivity holding tank

demineralizer. The staff's review of the applicant's description
of this system indicated that these wastes wou'd usually be

treated only by a demineralizer. The stasf assumed the latter mode of

would be processed by an evaporator in addition to a mixed bed .
treatment in their analysis.

The holdup time calculated by the staff for the treatment of the
regenerative soiutions from the condensate polishing system

(input to secnndary waste high conductivity holding tank) was
calculated to be less than 2 days andjsince no alternative evaporator

is available for processing the contents of the higf/;onductivity

tre contents of this tank were pumped to the szcondary waste sampling

tank for discharge.

|
1
holding tank if the evaporator becémes inoparadble; it was assuned that
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A11 detergents wastes were considered by the staff to be collectead,

£ilterec, and discharged without further treatment.

Airborne effluents occur from the building ventilation systems,

from the continuous and pre-entry containment purges, from the gaseous &
processing system (GWPS), the main condenser evacuation system. and

the turbine gland steam condenser. Al1 airborne effluents except

those released from the turbine gland steam condenser and

the GWPS are passed through a HEPA filter and charcoal adsorber prior
to.discharge. The continuous containment purge is filtered oaly—

by the HEPA fllter and chﬁrcoal adsorber in the airborne radicactivity

removal system (ARRS) inside the containment.

\ Additional information utilized by the staff in its estimate of
airborne releases is provided in Table 1l.1-1. Additional details on
the liquid and gaseous radwaste systems are contained in Sections

11.2 and 11.3 of this SER.

The applicant is installing 2 fluidized bed dryer t0 process evap-

’ orator concentrates (bottoms), chemical drain solutions, and filter
backwash sludges for the purpose of reducing the volume of solid
radwaste shipped offsite. The operation of this volume reduction
(VR) equipment will result in additional liquid and airborne effluents.
Airborne effluents will result from the VR system's offjas and will

,- be discharged on a continuous basis while the system is operating.

| There are no licuid eff\ueqt§ which will be discharged directly off-
b, ; _% site from the VR eouipment operation. However, based upon FSAR Figure

11:4.2-2, decontamination solutions, condensate from the scrubbers




- 14 -

and leakage from pumps, pipes, etc. will result in additional quantities of
wastes being treated by the floor drain treatment system. Uitimately,
some of these wastes will be discharged of fsite from the waste monitor

tanks and some will again be treated in the VR system.

11- 10 2 E L& ,L../x-:'"v ém\_ zm“v‘-‘}v

The applicant has not presented much detail on the VR system. In
particular, the applicant has not addressed (1) the volume of waste to be
handled by the VR system, (2) the quantity of airborne radioactive
EffTuents released from the VR system; (2) the additional volume of
wastes to be treated by the 1iquid waste processing system as 2 result

of operation of the VR system; and (4) the additional radioactive

Viquid effluents resul ;ing from operation of the VR system.

The staff has estimated the quantity of wastes to be treated by the

VR system and the radioactivity associated with thes2 wastes. The

staff has estimated the additional amount of radicactivity released
as airborne effluents from the VR system and as liquid effiuents from
the 1iquid radwaste system. These releases were included with the
releases calculated using NUREG-0017 and the total quantity of
effluents was presented in section 5 of the SHNPP Draft Environmental
' Statement (DES). Table 11.1-1 and 11.1-2 present assumptions which were

utilized in the calculation of effluents resulting from VR equipment.

Tre applicant has not filed with the Commission details on the VR
system design and its interface with various plant systems such as
= g process and effluent monitoring. _ Sucn information will be reguired

.i required prior to approval of the plant's rad waste VR system in

addition to the information outlined above,.
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Table 11.1-1 Principal parameters and conditions used in
releases of radicactive material in liquid and
gaseous effluents from Shearon Harris Nuclear

Power Plant
keactor power Tevel (MWt) <800
PTant capacity factor 0.80 <
Failed fuel 0.12%%
“Priary system
Mass or coorant (1b) g 3.42 x I
Letdown rate (gal/min) 60
Shiim bleed rate (gal/day) - 1.44 x 1C
Leakage to secondary system (1b/cay) 100
Leakage to containment building (1b/day) b
Bt /it - .- - Leakage to auxiliary building (1b/day) 160
. Frequency of degassing for cold shutdowns (times/yr) 2
Let™Uown cation dem‘neralizer flow (gal/min) 6.0

Secondary s stem 2
Steam T‘ow rate (1b/hr) R

1

Mass of liquid/steam generator (1b) |

Mass of steam/steam generator (1b) 9

Secondary coolant mass (1b) 1

Rate of steam leakage to turbine area (1b/hr)

Containment building volume (ft3) 2
Frecuency of containment purges (times/yr) 4
Con%ainmenf TOw VOlume purge rate I?E§7 in) 1

min
Containment atmosphere cleanup rate (7t-/min) Foro—x—3o
Pre-purce cleanup time duration (hr] - 16
Todine partition factors (gas/Tiauid)
Teakae to 2uxili b i1%'

ary building 0.0075
Leakage *o turbine area 1.0
Main condensc:, .. ejector (volatile species) 0.15
Liguid radwaste system decontamination factors
Boron Recycie toutpment Drain secondary waste
s System Treatment High Conductiv-
biog < - Material System Sub-system
A indine T x 1P T x 105 7.1 x 10
e Cesium, 2 x 103 1x 10° 7.1 x 10

s S rubidium. a 4
; Other 1 x 10 1 x10 7.1 x 10
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"l Table 11.1-1 .
(continued)
Secondary Waste Low “Laundry and Hot Shower
5 Conductivity R.0. Concentrate
Subsystem ) Subsystem
Faterial ‘o %
Todine 1 x 1V 10X 10+
Cesium, rubidium 2 _ 1x 10_'
Other 1 x 10 1 x10
Liquid Waste Inputs
Deca:
;o gpettn Al A FTow Rate rraction Fraction Collection mm
' Steam (gal/day) of PCA Discharged time (days) (day
Thimbleed Rate (SRs) 1440 1.0 "Vl 23. 3 3.11
Equipment Drains (EDTS) 250 1.0 0.1 24.4 0.46
R.0. Concentrates Wastes 539 0.01 1.0 2.23 0.17
81 owdown 119000 - 0.0 0 0
o Floor Drains (FDTS) 935 0.11 1.0 10.7 0.93
/ Regenerant Solution (SWTS) 3400 - 1.0 0.88 0.21
I35 Y Detergent Wastes 450 - 1.0 - -
otal
source of Volume Reductic :em Wastes Volume/Year/Unit Actiwity1
3
1. Evaporator Bottoms . 7,800 ft‘
2. Chemical Drain 125 ft ‘ -X
Gaseous Waste Inputs
There is continuous low volume purge of volume control tank
Holdup time for xenon (days) 69.
Holdup time for Krypton (days) 69.
Fi11 time of decay tanks (days) 34,

qThis value is constant and corresponds to 0.12% of the operating power
product source term as given in NUREG-0017 (April 1976).

b1‘..‘/‘day of the primary coolant noble gas inventcry and 0.0014%/day of
the primary coolant iodine inventory.

————————T T P - e s v
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Table 11.1-2

Individual equipment decontamination factors

KTT nucliides
1. Evaporators except iodine lodine
L

—Zecondary waste and waste 107 10
Recycle 10 10
Cesium, Other
2. Demineralizers N Anions rubidium nuclides
—%econdary Waste (wnen used
by low conductivity ' 2 )
- .= -  subsystem) 10 2 10
CVCS Cation Bed 1 10 [
Recycle Evaporator Feea, Recycle 10 2 10

Evaporator Condensate, CVCS
mixed bed, Secondary Waste
(when used in conjunction with

secondary waste evaporator)

Decontaminaticn Factors

volume Reduction Eguigggnt 1odine Others
8 Uidized bed dryer oF dry waste . Z .7 100

processor/gas/solids separator

2. Scrubber/Preconcentrator 3 100
3, Recycle Air stream 3 1
4. HCPA filter 1 100
5, Charcoal adsorber 100 1

—

M e e ey v
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Liquid Radwaste System

Summary Decription .

The 1iquid waste processing system (LWPS) at the SHNPP consists of
process equipment and instruméntation necessary to collect, process,

monitor, and recycle and/or dispose of radicactive 1iquid wastes.

The LWPS is designed to ccllect and process wastes ba<ed on the origin

of the waste in the plant and the expected levels of radioactivity.

AN ltquiq waste is processed on a batch basis to permit optimum

control 6f releases. Before liquid waste is released, samples are
analyzed to determine the types and amounts of radioactivity present.
Based on the resu}ts of the analysis and the waste treatment system
utilized, the waste may be recycled for eventual reuse in the plant,
retained for further processing, or released to the environment under
controlled conditions. A radiation monitor in the discharge 1ine
from the various discharge tanks will automatically terminate liquid
waste discharges if radiation measurements exceed a predetermined
level. An alarm will be simultaneously actuated in Units 1 .nd 2's
control room, in the WPB control room and the Health Physics control

room.

The LWPS at the SHNPP is composed of the following subsystems:
(1) the equipment drain treatment;

(2) the floor drain treatment;

(3) the laundry and hot shower treatment; and

(«) the secondary waste treatment.




The SHNPP's has been designel so that liquid wastes from the reactor
coolant and its associated subsystems are ;eparated into three main
streams - recyclable reactor grade, nonrecyclable, and secordary
waste. The recyclable reactor grade stream consists of tritiated
wastes collected in the equipmept drains. This stream is treated by
the equipment drain treatment system. The nonrecyclable equipment

stream consists of nonreactor grade water sources and is collected

" and processed through either the floor drain treatment system or the

laundry and hot shower treafmént system. The secondary waste stream

consists of regenerant solutions from the condensate polishing system
and backflush from the electromagnetic filters of the steam generator
blowdown system and is collected and processed in the secondary waste

treatment system.

The above systems are shared between the two units at the SHNPP.
There are two floor drain treatment systems and two secondary waste
treatment systems shared between the two units. All other shared

systems are single systems.

A1l releases are monitored before discharge to the cooling tower
blowdown. The discharge valve is interlocked with a process radiation
monitor and will close automatically if the radiocactivity in the
1iquid should exceed a predetermined 1imit or if the dilution flow
afforded by the coc’ing tower b{cﬁdown falls below a preset value.

rdditional details on the liquid radwaste treatment system follow.
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K- helal
The equipment drain treatment system collects reactor grade water
from eq. ipment leaks and drains, valve 1ea£offs, pump seal leakoffs,
- tritiated water sources and tank overflows. These wastes are
& collected in the waste holdup tank and then processed via filtration
and evaporation. After processing, these wastes are either sunt
to the reactor makeup water stofage tanks or to the waste monitor tank

for discharge or to the waste holdup tank for additional treatment.

fhe floor drain treatment system collects and processes water from the
floor drains of the reactor auxiliary building (RAB), fuel handling
building (FH3), waste processing building (WPB), tank areas (reactor
makeup water sto;age and condensate storage tanks) and portions of

the hot shop. The waste is collected in the floor drain tank and

()

processed by filtration and treatment in the floor drain

treatment system reverse osmosis (RO) unit and then collected in the

waste monitor tanks. From the waste monitor tanks, the wastes may be

discharged to the cooling tower blowdown 1ine, discharged to the

condensate storage tank, recycled to the waste holdup tank for

treatment in the equipment drain treatment system, or pumped directly to

the waste processing system (WPS) waste evaporator for treatment.

rad The latter route will be utilized when radicactivity levels are such
that filtrat}on and reverse osmosis are insufficient to reduce the

- radioactivity to acceptable levels.
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: The laundry and hot shower treatment system collects, «n the laundry

hot.shower tank, detergent waste'from the WPB, the FH3 and the

hot shop. The applicant expects tnis waste to be of a quality such
that treatment for removal of radicactivity will not normally be
required. However, if analysis indicates that treatment is required
it will be routed to the laundry anu hot shower RO unit. The
permeate from the RO unit will be passed through a demineralizer .
and then routed to the treated laundry and hot shower tank. The
contents of this tank can be recycled for further treatment or discharged

via cooling tower Llowdown or sent to the condensate storage tank.

The secondary waste treatment system is designed tn treat wastes
generated from secondary systems. This water will contain radio-
activity only if primary to secondary leakage occurs in the steam
generators. The secondary waste treatment_systemAconsists of two
subsystems - one to treat high conductivity wastes and the other to

treat low conductivity wastes.

Low conductivity wastes such as the backflush from the electromagnetic
ff1ters of the steam generator blowdown system and the Yow conductivity
wastes from the condensate polishing system are collected in the low
conductivity holding tanks. These wastes are filtered and passed
through a demineralizer and then collected in the secondary waste
sample tanks. From the secondary waste sample tanks the water is
either recycled to the condensate siorage tank, discharged to the
cooling tower blowdown or to the neutralization basin or recycled

back to the low conductivity holding tanks.
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The main source of high conductivity wastes is the regenerant
solutions from the condensate pnlishing system. This waste is
collected in the high conductivity holding tank, processed by an
evaporator and the evaporator distillate discharged to the Jow
conductivity system upstream of the demineralizer. From the

demineralizer, treatment is the same as fo~ the low conductivity

subsystem.

Turbine building equipment drains and curbed area 0i) equipment

and flgor drains below the operating deck are collected in the
industrial waste sumps of the turbine building. Drains oelow

ground elevation are collected in a condensate pump area sump. This
sump and the industrial waste sumps discharge through a radiation
monitor. The conten*s of these sumps will nprmalIy go to a yard

oi1 separator and then to the cooling tower blowdowr. If the monitor
detects high radiation in the discharge from one of these pumps, the

discharge will be directed to the low conductivity rolding tank for

treatment.

The secondary waste system alsc contains a subsystem which collects 1)
the wastes from the chemical drain tank which are not s2nt to the

solid waste processing system for solidification and, 2 the concentrat
wastes from the waste evaporator, the reverse Osmos:'s units, and the

secon'ary waste evaporator, These wastes are coll=cted in the RO
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concentrate evaporator. The distillate from this evaporator gres

to the treated laundry and hot shower storage tank for discharge.

The evaporator concentrate goes to the waste evaporator concentrate
tank for solidification or for treatment in the volume reduction
system. The 1iquid waste system consists‘of a number of cross-ties
which allows alternative treatmant schemes to those discussed above.
Further detail on the liquid waste system and these treatment schemes

-is provided in Section 11.2 of the SHNPP FSAR.
¢
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———
Ll e S 2 T

TR g T —— - . e



i~

.24 -

.Eva1uation and Findings

The LWPS system was reviewed with respect “o the Acceptance
Criteria of Standard Review Plan 11.2, NUREG-0800. The stai: s
review considered the capability of the proposed LWPS to meet the
anticipated demands of the plant 4u¢ to anticipated operational

occurrences.

The potential consequences rgsuTting from reactor operation have

altso been considered and the staff has determined the concentratiins

of radiocactive materials i~ l1iquid effiuents in unrestricted areas to
be a small fraction of the 1imits in Table II, Column 2 of Appendix B
to 10 CFR Part 20.

The sta?f has also considered the potential consequences resulting

from reactor operation with 1% of the opcriting fission product

— /‘
{
b 11,
/‘
4 /
Ny
B
N
sob A
ot
g % o4

inventory in the core being released to the primary coolant ard has
determined that the concentrations of radiocactive materials in liquid
effluents in unrestricted areas will be a small fraction of the
1imits of Table 2, Column 2 of Appendix B to 10 CFR Part 20.

As discussed in Section 11.1 of tnis SER, the staff calculated liquid
effluents using the GALE computer program based upon the treatment
systems for Tiquid effluents described above. These source terms

were presented in Appendix D of the -HNPP DES.
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The staff calculated the doses to.offsi§e fndividuals utilizing the
methodology of Regulatory Guide 1.109 and the 1iquid dispersion
parameters ca1cﬁ1ated in accordance with Regulatory Guide 1.113,
"Estimating Aquatic Dispersion of Effluents from Accidental and
Routine Reactor Releases for.the Purpose of Implementing Appendix 1.
The staff has determined that the proposed 1iquid radwaste treatment

systems are capable of maintaining releases of radioactive materials

“in Yiquid effluents such that the calculated individual doses in an

unrestricted area from all pathways of exposure are less than 3 mrem

tc the total body and 10 mrem to any organ.

The staff has calculated, as noted in Section 11.1, the release of
radicactive materials in liquid effluents exclusive of tritium and
noble gases and have found it to be less than 5 Ci/yr per reactor
and the annual dese to anv organ of an individual in an unrestricted
area to be less than 5 millirem per year total from both reactors.
Therefore, in accor’ance with the option to Section II1.D of Appendix
as provided in the Annex to Appendix I of 10 CFR Part 50, the staff
finds that the liquid radwast: system is capable of reducing liquid
radioactive effluents to "as low as is reasonably achievable" levels
in accordance with :0 CFR Part 50.34a, Appendix 1 to 10 CFR Part 50,

and the Annex to0 Appendix I.

Tre SHNPD DES presents a comparison of the RM 50-2 and Appendix I
design cbjective drses with the doses calculated for the liguid

source terms and a compariscn of the RM 50-2 curie limitation with

the projected releases for the SHNPP,
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Design Parameters of principal components considered in

the calculation of liquid effiuents f-om SHNPP,

Units 1 & 2

, 2 Capacity Safety
Com2onent Number (each) Ciass
Loron Recycle System

Recycle tvaporator Feed Demineralizer 2 120 gpm 3

Recycle Evaporator Feed Filter 2 .35 gpm 3

Recycle Holdup Tank 2 84,000 gal 3

Recycle Evaporator Feed Pump 2 30-100 gpm 3

Pecycle Package 2 15 gpm 3 & KNS

Recycle Evaporator Concentrate Filter 2 35 gpm NNS

Recycle Evaporator Condensate Jemineralizer 2 35 gpm -

Recycle Evaporator Condensate Fi.ter 2 - - ‘

Recycle Monitor Tank 2 10,800 gal .
~——Recytle Momita~ Tank Pump 2 - -

Equioment Drain Treatment System

Reactor Loolant Drain Tank 2 350 gal .

- Reactor Coolant Drain Tank Pump 4 100 gpm "

Rezctor Coolant Drairm Tink Pump Heat Exchanger 2 - v

Waste Holdup Taik 1 25,000 gal .

waste Evaporator Feed Pump 1 35 gpm "

Waste Evaporator Feed Filter 1 35 gpm .

-~ Weste Evaporator Package 2 15 gpm .

Waste Evaporator Condensate Demineralizer 1 - "

. waste Evaporator Condensate Tank Filter 1 35 gpm .

Waste Evaporator Condensate Tank 2 10,000 gal .

vWaste Evaporator Condensate Tank Pump 2 - .

Floor Drain Tr-atment System

Ficor Drain lank 2 25,000 gal "

Floor Crain Tank Pump 2 35 gpm .

Floor Drain Tank Filter 2 35 gpm .

Floor Drain Reverse Osmosis Unit 1 30 gpm "

Floor Drain Reverse Osmosis Feed Pump 2 - !

kWaste Monitor Tanks 2 25,000 gal "

weste Monitor Tanks Demineraltzer 1 - »

Waste Monitor Tanks Pump 2 35 gpm =

Chemical Drain Tank 1 600 gal 4

Chemical Drain Tank Pump 1 35 gpr ’

Laundry and Hot Shower Treatment System

Lzundry and Hot Shower 1ank 2 25,000 gal "

Léundry and Hot Shower Tank Pump Z 35 gpm -

Laundry and Hot Shower Tank Filter 2 35 gpm .

Léundry and Hot Shower Reverse 0Osmosis Unit 1 30 gpm i

Leuncry &nd Hot Shower Reverse Osmosis Feed Pump | - "

Lz.ndry &na Hot Shower Demineralizer 1 - :

Treated Laundry and Hot Shower Tank 2 25,000 gal :

. Treated Laundry and Hot Shower Tank Pump 2 100/ gpm "

(\- Re erse Osmosis Concentrate Tank 2 3,000 gal »

- Peverse Osmosis Concentrate Zvajorator Feed Pump 2 - =

Reverse Osmosis Concentrate Paclige 1 10 gpm i
Reverse Osmosis Concentrate Evaporator Distillate f l l o —

Py
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/’*‘3 Taple 11.2-)1 (continued)

-~

: Capacity Safety
Component Number (each) Class
Secondary haste lreatment System
Low Conductivity Holding ¥anE 3 15,000 gal NKS
Low Conductivitv Holding Tank Pump 2 100 gpm o
Secondary Waste Filter ] 100 gpm "
Secondary Waste Demineralizer ] - .
Secondary Waste Sample Tank 1 25,000 gal .
Secondary Waste Sample Tank Pump 2 100 gpm .
High Conductivity Holdirg Tank 1 15,000 gal .
High Conductivity Holding Tank Pump 2 35 gpm .
Secondary Waste Evaporator Package 1 15 gpm .
Secondary Waste Evaporator Concentrate Tank 1 4,000 gal .
Secondary Waste Evaporator Concentrate Tank Pump 1 35 gpm "
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Gaseous Waste Management System

Summary Description

The gasecus waste management syst?ms at"the SHNPP include systems
which treat the normal ventilation exhausts; the exhaust from the
main condenser mechanical vacuum pumps, and the gaseous wastes -
associated with degassing primary coolant, purging the volume control
tank, displacing cover gases, purging of equipment, gas sampling and

analysis operatinns, and boron recycle process cperations.

Ta51e°£1.2;1 provides a 1isting of the various normal ventilation
systems at the SHNPP and the type of treatment associated with each
system. Additional details are provided in Section 2.4 of the FSAR.
If a generalization can be mace of the normal ventilation exhaust

treatment systems at the SENPP, it is that the exhausts usually flow

through a medium efficiency filter, a HEPA filter, and a charcoal adsorber.

The RAB normal ventilation system (RABNVS) filters air

frem the centinuous containment purce exhaust and areas from the RA3
which contain equipment essential for the safe shutdown of the
reactors includir; CVCS chiller area, 480 V auxiliary bus area, areas
containing non-essential equipment etc. This system exhausts to the

vent stack on the roof of the RAB.

The waste processing areas filtered exhaust system exhausts air from
thr contzmirated areas of the WPR and discharges to a vent stack

on the roof of the WPS., The UP3 laboratory areas fume hocd exhausts
gre filtered except for the perchlarit acid exhaust. This exhaust is

discharg:d unfiltered to the vent stack on the roof of the WF3.
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The air from the contaminated spaces of the condensate polishing
demineralizer area is exhausted through'the condensate polishing
demineralizer area filtered exhaust system. The exhaust is dis-

charged from the vent stack located on each unit's turbine building.

The condenser vacuu= pump effluent treatment svstem was previously

discussed in Section 10.4.2 »% the SER.

“The containment pre-entry purge is filtered by the containment

pre-entry purge system. The purge {s discharged to the RAR vent
stack. Additional details of the normal ventilation system‘are

provided in Section 9.4 of the FSAR.

The gaseous waste processing system (GWPS) processes gases collected
from the volume contro! tank and vant connec“ions from the recycle
evaporator gas stripper, the reacter coolant drain tank, the
pressurizer relief tank and the recycle holdup tanks. The GWPS is
shared between the two units and consists of two waste gas cOmpressors,
two catalytic hydrngen recomdiners and ten waste gas decay tanks to
accumulate the fission product gases. Eight gas decay tanks are used

durii.3 normal operation and two are used for shutdown and startup.

Nitrogen with entrained fission gases will be continuously circulated
around the GuPS by one of the two waste gas compressors. Fresh

hydrogen gas is charged to volume control tank where it is mired

with fission cases which have been stripped from the reactor coolant
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( section 11.3.1
o into the volume control tank gas space. The contaminated

hydrogen gas is continucuslv :nted from the volume control tank into
the circulating nitrogen stream to transport the fission gases into
the GWPS. The hydrogen-nitrogen mixture of fission gases is pumped
by the waste gas compressor to the hydrogen recomdiner where the re-
combiner converts the hydrogen to 2 water vapor by oxidation. After
removal of the vapor the resulting gas stream is circulated to 2

= _. wasté gas decay tank and then back to the compressor. tach gas

decay tank is valved into the GWPS recirculation loop for one or two

days.

Continued plant operation results in the Suildup of pressure in the

waste gas decay tank due to the accumiation of non-removable fission

()

gases. When the pressure in the gas decay tanks reaches 25 psig the

alignment of the GWPS must be changed due to the design of the
recombiner. The new alignment has flow from the compressor 1o the
gas decay tanks to the recombiner and then back to the compressor.

This alignment is suitable for operation up to 100 psig.

The GWPS has analyzers to monitor oxygen concentrations between the
oxygen supply and the hydrogen recombiner package and downstream
of the recomdiner. Hydrogen analyzers are located in the process

strean erntering the recombiner and in the discharge stream frow the

recor>iner.
, The applicant has indicated that the ncrmal ventilation system
i . ¥
{
N comnlies with the criteria of Regulatory Guide 1.140 and that che

5.PS conforms to the criteria of Regulatory Guide 1.14:5.

e e —
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Evaluation Findings
The gaseous waste management system was re iewed with respect to the

Acceptance Criteria of SRP 11.3, NUREG-0800.

At the construction permit stage the off-gas from the condenser air
ejectors was untreated and the ventilations systems were only
filtered by HEPA filters except for the exhaust from the WPB which
was also filtered by 3 charcda] adsordber. The staff stated in the
December 22, 1872 SER for the CP that treatment of the main condenser
of f-gas would be required to reduce this potential source of fodinu-
131 to the atmosphere to bring the offsite doses into compliance with
Appendix I. The applicant had added the condenser effluent

treatment system and has added charcoal adsorbers to the various
ventilation systems which exhaust 2ir from contaiminated arias. These
additions decrease the quantity of iodine released from the SHNPP

and are therefore acceptadble when judged agafhst dose design objectives

of Appendix I to 10 CFR Part 50.
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: <’~‘- 11.3.2  The staff has calculated the doses to offsite individuals utilizing
the methodology of Regulatory Guide 1.109 and the 2tmospheric dis-
persion parameters caiculated in accordince with Regulatory

Guide 1.111, "Methods for Estimating Atmospheric Transport aﬁd
Dispersion of Gaseous Effluerts in Routine Releases from Light-iater-
Cooled Reactors”. The staff has determined that the proposed gaseous
radwaste treatment systems a}e capable of maintaining releases of
radioactive materials in gaseous effluents such that the calculated
4ndividuz) doses in an unrestricted area from all pathways of expo-
sure are less than 5 mrem to the total body and 18 mren to ar, organ

¢rom noble gases and that releases of radiofodine and radicactive

material in particulate form result in doses which are less than

(:T 15 mrem to any organ.

The staf® has also considered the potential effectiveness of aug-
menting the proposed gaseous radwaste treatment systems using items
of reascnably demonstrated technology. The applicant has chosen
to show compliance with Section 11.D of Appendix 1 to 10 CFR Part 50
. by complying with the Annex to Appendix I (RM 50-2). The SHNPP
DES presents a comparison of the doses and releases celculated for the
SHNPP with the design objectives of Appendix I and RM 5C-2. The
applicant's proposed design complies with the design objectives
ot RM so-é. Therefore, we have determined that no further effluent

treats

[

2t equipment will reduce the cumulative population doses

within a 50 mile radius in 2 cost effective marner,
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The staff has also considered the potential consequenées resulting
from reactor operation with 1% of the operating fission product
inventery in the core being released to the primary coolant and
has determined that the cohcentratioﬁs of radicactive materials
in giseous offluents 1n.unrestr1cted areas will be 2 small fraction

cf the Yimits of Table 2, Column 1 of 10 CFR Part 20.

The capability of the proposed gaseous radwaste treatment systems

to meet the anticipated demands of the plant due to operational ' :
océur}énces was also considered and it was concluded that the sy;tem ‘
capacity and design flexibility is adequate to meet the anticipated

needs of the station.

The applicant’s quality assurance provisions for the gaseous radwaste
systems, the quality group classifications used for system c>mponents,
the seismic design applied to the system and the structures housing
the radwsaste systems were also reviewed. Thé.design of the systems
and the structures hous}ng these systems meet the criteria set forth

in Reculatory cuide 1.143 as indicated by the applicant in the FSAR.

The staff has reviewed the normal ventilation system's design, testing
and maintenance of the HEPA filters and charcoal adsorbers, with
respect to Regulatory Guide 1.140. The applicant has indicated in

Chapter 1 of the FSAR, that the normal ventilation system meets the

criteriz of this quide.
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'( : Table 11.3-]
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RA3 Normal Ventilation System
WP Areas Filtered Exhaust System

WPB Laboratory Fume Hood Exhaust
(except perchlorite)

Condensate Polishing Demineralizer
Area Filtered Exhaust System
.~———___Coné;nser ﬁacdum Effluent Treatment
System

" Continuous Containment Purge
(Passes through RAS lNormal Ventilation
System and Airborne Radioactivity Removal
System)

(j. ‘inment Pre-entry Purge System

Medium
Demister Heater Filter HEPA Charco:
|

X X X
X X X
X X
X X X

X X X X X
X X X
X X X
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The proposed hydrogen and oxygen analyzers for the GWPS meet the

dual analyzer requircments of SRP 11.3 for PWR systems with re-

-combiners. However, the applicant has hot indicated whether these

monitors are non-ﬁpe'king or whe*her there are rupture discs in
GIPS itself and if there are 1iquid seals downstream of the rupture
discs, and whether they are designed such that an explosion will not ca

the permznent 1oss of the se§1s.

The above informaticn is required before the GWPS can be judged to

be acceptadble.

Solid Waste Management Systems

System Description

The solid waste processing system (SWPS) is designed to process two gen:
types of solid wastes: "wet" solid wastes and "dry" solid wastes.

Wet solid wastes consist mainly of spent f11;er cartridges, demin-
eralizer resins, chenical drain solutions an& evaporator bottoms which
contain radicactive materials removed from liquid streams during
processing. DOry solid wastes consist mainly of ventilation air

filtering media (HEPA, charcoal), contaminated clothing, paper, rags,

laboratory glassware, and %2ols.

The fines from the fluic bed dryer will be carried by the fluidizing
a‘r to tﬁé gas/sclids separztor where most of the fines will be
renoved from the gas stream. . The fines will be collected with the

salt from the fluii ted cdryer and solidified using cement.
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Two-methods of treatment will be available for evaporatar bottoms
and chemical drain solutions. These wastes can be solidified

in 55-gallon drums using cement Sr themeay be treated in the
volume reduction (VR) system. In the latter case, these waste

are calcined in a fluid bed dryer where they are reduced in volume

and increased in activity per unit volume.

The gas from the gas/solids separator of the VR system will flow to a
venturi scrubber/preconcentrator and to a condenser. A portion of
the gas will be recycled to the fluid bed dryer while a portion will
be discharged through a HEPA, charcoal and HEPA filters, in series,
prior to release to the vent stack. The various liquid feeds

will be increased in solids concentration in (‘he scrubber pre-
concentrator. This liquid is purm_. 1 to the fluid bed dryer and a

portion is recirculated to the venturi scrubber.

Compressible low-activity solid waste will be compacted in 55-gallon
drums. The compactor is equipped with a hood, ventilation fan and

HEPA filter. The displaced air will be vented through the HEPA filter.

The applicant has indicated that' the SWPS has a storage area capabie
of storing 1020 drums. The applicant has also indicated that the SWPS
meets the criteria of ETSR 11-1 Rev. 1 which is the equivalent to
Regulatory Guide 1.143.

The 2pplicant has committed that all radiocactive waste will be packaged
in accordance with appropriéte federzl and state standards for
burial in accordance with 45 CFR 170-179, 10 CFR 20, and 10 CFR71.

A1l drums will be shipped and buried in accordance with 43 CFR 173.
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Additionz] information with respect to the solid radwaste system is
contained in Section 11.4 of the F3SAR.

Evaluation and Findings

The staff has reviewed the SUPS in accordance with the acceptance
criteria of SRP 11.4, NUREG-0800. The scope of the review included
1ine diagrams of the system, piping and instrumentation diagrams
(P&1Ds),. and descriptive information for the SWPS and for those
auxiliary supporting systems that are essential to the operation

o% th; S:?S. The applicant's propesed design criteria and design
bases for the SWPS, and the applicant's 2nalysis of those criteria
and bases have also been reviewed. The capability of the sroposed
system to process the types and volumes of wastes expected during

normal operation and anticipated operational occurrences in accord-

ance with General Design Criterion 60, and provisions for the handling

of wastes relative to the requirements of 10 CFR Parts 20 and 71

and applicable DOT regulations have also been reviewed.

The staff cannot yet approve the design of the SWPS because the applicant

has failed to provide information on the SWPS in sufficient detail
to completely assess the system. Information which the applicant
has not provided includes:

(1) P2ID's detailing the waste concentrate tank and its
" associated systems and the dry salt fi11 station;

(2) the method of disposing of activated charcoal, HEPA
£ilters and other dry was<e rct normally required to be
sclidified or compacted; .

——
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(3) whether provisions will be included in the SWPS to verify
the absence of free water in each container and whether
the waste will be reprocessed when free water is detected,

(4) whether the radwaste shipments will meet all applicable state
regulations;

(5) information on the volume reduction system with respect to
to:

(a) process flow rates
(b) gaseous effluents
(c) system DF's _
(d) design criteria of VR system off-gas filter system ¢
. .. (6) why 211 evaporator concentrate piping and tanks do not
have heat tracing and why the vents from the spent resin
storage tanks, decanting tanks, and solidification system
pretréatment tanks are not vented to a HLPA filter as
specified by the Acceptance Criteria of SRP 11.4
The staff has-also concluded that the volume of dry waste has been

underestimated based upon actual plant operating data.

Until the above information is provided no final conclusions can be

reached concerning by the acceptability of the SWPS.

The applicant has not provided the Process Control Program (PCP).
The PCP is not required until 6 months prior to the 1ssuance'of the
Operating License. When the Radiological Effluent Technical

Specifications are reviewed the PCP will be judged as to acceptability.
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11.5 Process and Effluent Radiological Monitoring and Sampling Systems
11.5.1 Summary Descrintion '
The process and effluent radiological monitoring ard sampling
systems are des‘ned to provide information concerning radiocactivity
levels in systems throughout the plant, indicate radiocactive leakage
between systems, monitor equipment and rerform.nce, and monitor and

control radicactivity levels in plant discharges to the environs.

- e e -

At-the‘SHNPP, the airborne effluent samp?ing and monitoring systems

are located in the olant vents of the RAS, the WPB, and the discharge
line from condenser vacuum pump effluent treatment system. For

liquid effluents, the effluent monitor locations are downstream

(\. éf the pumps of the LWPS waste monitor, treated laundry and hot

shower tank, and secondary waste sample tanks. Effluent monitors are also
located downstream of the industrial waste sump pumps, the condensate

transfer pumps and the containment fan coolers.

Table 11.5-1 contains a 1isting of beth the process and effluent
monitors for airborne and 1iquid sources. This Table also includes
the type of radioactivity monitored, the type of monitor used, and
the plant specific number of the monitoer for ease of reference.
Sections 11.5 and 12.3.4 of the FSAR present a detailed discussion

of the process and effluent monitoring system.




gvaluation and Findings

The staff has reviewed the process and effluent monitoring system with

respect to the Acceptance Criteria of SRP 11.5, NUREG-0200. As 2

result of this review, the following evaluation and findings have

heen made.

Acceptance Criteria 11.C.1.2 of SRP 11.5 states that the gaseous

and liquid process streams and effluent release points should be

“monitored and sampled according to Tables 1 and 2 of SRP 11.5.

Informaticn provided in section 11.5 of the FSAR indicated that

the SHUPP did not meetl these criteria in the following areas:

(1) continuous containment purge monitors do not isolate
the purge on a high radiation signal;

inment purge does not contain
ble 1 and the

not included;

(2) the pre-entry conta
radiation monitors as required by Ta

appropriata sampling provisions are

(3) thé—exhiust ¢rom the mechanical v acuum-pumps during startup
and the turbine gland seal condenser vents are ynmon; tored
and no provisions exist for sampling these pathways;

(4) there appears to be no provision for obtaining process
grab sample for analysis of radioiodine from such
systems as ihe RO concentrate and secondary waste
evaporator vent systems and from tne vents of components
of the boron recycle systems (e.g. the recycle evaporator feed

demineralizer and feed fi\ter)3

no provisidns for sampling the service

(5) +here appears to be
ous or grab sampie basis.

water system on 2 continu
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The applicant has not addressed the capability of its process and

effluent monitoring program to meet the guidelines of Position C

of Regulatory Guide 4.15 and Position T and Table 2 of Regulatory
Guide 1.97.

The applicant can not assure representative samples from various
radioactive process streams and tank contents because the capacity of Lhe
recirculation pumps do not meet the criteria of 1I1.2.a of SRP 11.5,
Those pumps which do not comply are the following:

{2) waste holdup tank;

(b) waste evaporator condensate tank;

(c) waste monitor tanks;

(d) laundry and hot shower;

ée; reverse osmosis concentrate tank;
f
(g)

recycle holdup tank;
recycle monito~ holdup tank;

The appiicant has not addressed the capability of certain noble gas, radio-
fodine, and particulate monitors to sample in accordance with ANSI N13.1 as
specifiad by acceptance criteria I1.2.1 of SRP 11.5. Other areas of the
acceptance criteria of SRp 11.5 which the applicant has not addressed or
deviates from the acceptance criteria include:
(a) Capability to replace or decontaminate monitors without
opening the process system or losing the capability to

isolate the efflyuent stream;

(b) the turbine building drain monitors do not fail in the
closed position;

(c) . the conformance of non - LSF instrumentation to the design
guidance of Appendix 11.5-A of SRP 11.¢ has not been
addressed;

(d) incorporetion of acminiscrative controls and procedures ¢o
ninimize fradvertent or accidental releases of radicactive
liquids has not been addressed;

(e) the conformance of the process and efflyent monitoring system
to the ANST N 13.10-1974.




