
ACCESS IOiV( NBR:
FAGIILI;50 397,AUTH'�

»VAMEI

SOU CHEIY'r Gl. DI,.
RECiIP<, »V ALKI ~

SCHAKiVCER g A'„

f

RKGULAITOR.Y, ORÃAITXON DIISTR:IBUT»IONt SY<,>li (R:IOS):
~ «1 «

83051b0 0 4'1 DOC>, OAiTE.: 8'3/05/10 VOIT'ARI ZEOt: NO, DDCKEITI
4'PP63Vuc»ieatr: P»roij'ect'i'ni ti 2i'»ta'sh'ington» PUbliic< Pope. 0500036'7»

AUTHOR AFF»ILII
A»T'ION'a'ehingtoniPLibtlricr Power» Supp»ly System

RKCIIPCENiTI AFFLLIIATIONt
Llicensingt Br ahch ?:

SUBJKCIT': Fbr weeds marked uoi F6AR" pa'ges describin'9! equi pmenti fori
sampl ingi % mope toping» process~ E ef flventi streatlis'uringi
postulia'ted» abc<i dent»s; Submi t tail t

c»lotuses

outi cotiimi tmenti ini
Sectibn» ll;5<.2: (Pbbe llr~ 1A')i otft SKR'iNURKGI-0892;,

DISTRIBUT»10»Vi CDOEI: S001S'DP»IK8" RECEI VED:e Lfl'R' KNCLI . SIZKI<
T»ITLEI: I.ti Cene i'ngi Subm»i t talli: P»SAR/F6AR AtiidtS E Retlialted»

GbpreSpOpdenoe'OiTKS;

RKCIIPCKNVI
IOI GOOEY»VAMKI

VRR/OLi/ROLI
»V R Rl L82: Llkt

CDPiI E»S"

LITER'NCLI
1» 0
1< 0

RKCIIP»IKNiTI
I0 I G 0 0 E i/ iV A i'»I E I

NRRi LB2.'CI
AULUCKItR ~

'
1»

COP»IK6'II'»T

R ENCLI
lr OI

lr 1

I »V»TKRNALI: KLO'/HD62."
IKI/DEPKR'/EPBI 36
IK</DKQAI/QABI 21 i
iVRR/OK'/CKBt 1 1»

iVRR'/DE'/KQBI
»VRR/DK</HGKBt 30
NRR/DK'/»~tlTKBt 17i
iVRR/DK</6GKBi 25i
NRR/DHFS/LQBt 32;
NRR'/08»I/AKBI 2b
NRR'/Dail/CPBI 10
NRR'/OSiI/ICSBI lb
»VRR/DB»1/PBBI 19
»VRR/0|S»I/RSBI 23<
RGN5»

KKTERNALI: ACRS 4'1

DbfB/086" (AMDIT6)i
LPOR'' 03r
»VS ICI 05'

r'»

1»

li
2:
lr

2:
1»

1»

1<

1»

1<

1»

b
1»

li
1»

0
3I
lr
1.
2„
1

lr
2.
1.

1

1.
1.
1

3»

b
1»

1:

1'Et

FCLKI
IKVOEPER'/IRSt 35<
iVRR'JDEI/AK'AS(
iVR R/OKi/KHKBt

NRR/OKI/GBr'B'RR/DK</~IESl
18»

iVRR/DKi/SABt
24'RR'/DHF6/HFKB40

NRR/OLI/SSPBI
iVRR'/OS Ij'A8 BI
NRR'/06 I/CSBI 09
NRR/OS I/MEITBt 12.
iVRR/08 ABI 22'.

GI F»I 0 4".

R, itX /MIIBt

BNLI(A4lDITSI ONLIY)
FKN'A'PREP( DIIVI

39'RCIPDR'2:
»V»TifS

li 1

1» 1

1< Oi

1

2.
2'»

1

1» 1

1» 1

1. Oi

1, 1

1» 1

1

1

1 1

1. OI

li 1

ii 1

1» 1

1» 1

H

TOiTALI NUBBER. OF( COPilKB RKQU'IRKO'." Lfl'»TR: 54'NCLI 4V»



k >
ti

II fH
C

f >, fi

~ I

$ (tc)I, I, f I,,I, Q

flail I',lg I
O'' i

ii f'(i
'f f'1 $ »

e >

I)tW

fr~i,'i' q 'r(>

f I,
FJ tr)t

Rf
'i) ill

0 g I)pr
r,t7

W~~»
,~ ~ I HI

,tt

i. cJ

Il 4

Ht rJ

mamnH>HHrtkrr~ea~ery r' I Itl )I r~ rr 4

qI I i J 'ii $ f I I g
i> 4'

f e'P9, f ~ kt > H Ii >I

H»)I W
1

r>t I Ir H» IJ

~, '/ HH)I rite I i

PH»IJ t.

N

Qi

ii

R

ji

r» ra D >»

Ii > . I I«r <~>>"V
uif 't>,HJW>>I

I "I.)i~ HH 'I'> WH'

i ~«4I», «)» > 4>

t)»» «$ ,
ik iI X Q I ii

Hl i~)i(,
Hii r gi'

«,)$ I >II I

I kl I'

il

C

4

f» «it I

I( I>d

!I T'I'u 4 i IJ

I

II'!



'Washington Public Power Supply System,
P.O. Box 968 3000 George Washington Way Richland, Washington 99352 (509) 372-5000

May 10, 1983
G02-83-417
NS;L-02-JCA-83-045

Docket No. 50-397

Director of Nuclear Reactor Regulation
Attention: Mr. A. Schwencer, Chief
Licensing Branch No. 2
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. Schwencer:

Subject: NUCLEAR PROJECT NO. 2
PROCESS AND EFFLUENT RADIOLOGICAL MONITORING

'ND SAMPLING SYSTEMS

Attached are sixty (60) copies of marked up FSAR pages describing
WNP-2 equipment for sampling and monitoring process and effluent
streams during postulated accidents.

This submittal closes out a commitment in section 11.5.2 (page
11-14) of the WNP-2 Safety Evaluation Report, NUREG-0892.

Very truly yours,

~ ~~ G. D. Bouchey, Manager
Nuclear Safety and Regulatory Programs

CDT/cdp

cc: R Auluck - NRC

WS Chin - BPA
A Toth - NRC Site

8305f 60041 8305iOPDR ADOCK 0500039'7
PDR
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WNP-2 AMENDMENT NO. 23

February 1982

11.5.2 SYSTEM DESCRIPTION

11. 5. 2. 1 Systems Required for Safety
SEV lOe&z

Information on these systems is presented in Table 11.5-1pand
the arrangements shown in Figures 11.5-1 through 11.5-3. The/
equipment is designed to Quality Class I and Seismic Category
I Requirements. High reliability is further achieved by the
use of redundancy.

11.5.2.1.1 Main Steam Line Radiation Monitoring System

This system monitors the gamma radiation level exterior to the.
main steam lines. The normal radiation level is produced
primari:ly by coolant activation gases plus smaller quantities
of fission gases being transported with the steam. In the
event of a gross release of fission products from the core,
this monitoring system provides channel trip signals to the
reactor protection system to initiate protective action.
The system consists of four redundant instrument channels.
Each channel consists of a local detector (gamma-sensitive ion
chamber) and a control room radiation monitor with an auxil-
iary trip unit. Power for two channels (A and C) is supplied
from RPS bus A and for the other two channels (B and D) from
RPS bus B. Channels A and C are physically and electrically
independenC of channels B and D.

The detectors are physically located near the main steam lines
in the steam tunnel as it enters the turbine building. The
detectors are geometrically arranged so that this system is
capable of detecting significant increases in radiation level
with any 'number of main steam lines in operation.

Each radiation monitor has four trip circuits: two upscale
(high-high and high), one downscale (low), and one inoperative.
Each trip is visually displayed on the affected radiation
monitor. A high-high or inoperative trip in the radiation
monitor results in a channel trip in the auxiliary unit which
is an input to the reactor protection system (RPS)g as dis-
cussed in 7.2. An RPS logic trip from main steam line (MSL)
channel input results in initiation of main steam isolation
valve closure, reactor scram, mechanical vacuum pump shut-
down and discharge valve closure. A high trip actuates a MSL
high control room annunciator common to all channels. A down-
scale trip actuates a MSL downscale control room annunciator
common to all channels. High and low trips do not result in a

1 1 ~ 5-5
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channel trip. Each radiation monitor'visually displays
the measured radiation level.

n
Arrangement details are shown in Figure 11.5-1.
11.5.2.1.2 Reactor Building Exhaust Plenum Radiation

Monitoring System

This system monitors the radiation level of the reactor
building ventilation system exhaust Qjp'4 prior to its dis-
charge from the build~ngg "A f(igh r~a~dxoactxvity level in @abvH<

could be due to fission gases from a leak or an
accident.

The -system consists of four redundant instrument channels.
Each .channel consists of a local detection assembly (a sensor
and converter unit 'containing a GM tube and electronics) and,
a control room ract'iation monitor. Power for two channels
(A and C) is supplied from RPS bus A and for the other two
channels (B and D) from RPS bus B. Channels A and C are
phys'ically and electxically independent of channels B and D..
One two-pen recordex powered from the 125 VAC bus A allows
the output of any two channels to be recorded by the use of'election switches. The detection assemblies are physically
located inside the exhaust air plenum upstream of the secondary
containment discharge isolation valves. The dis'tance upstream
from the inboard discharge isolation valve is chosen such that
the ventilation flow transport time at maximum design flow
rate from the detector location to the inboard discharge valveis greater than the total time required to respond to triplevel radiation and initiate and complete closure of the
inboard discharge valve.
Each xadiation monitor has two trip circuits: one upscale
(high-high) /inoperative and one downscale. Two-out-of-two
upscale/inoperative trips in channels A and B initiates
closure of the reactor building ventilation outboard isola-
tion valves and the primary containment outboard purge and
vent valves, and initiates startup of standby gas treatment
syst.em (SGTS) train B. The same condition for channels C
and D initiates closure of the corresponding inboard valves
and initiates startup of SGTS train A.

An upscale/inoperative trip is visually displayed on the
affected radiation monitor and actuates a reactor building
vent high-high radiation control room annunciator common toall channels. A downscale trip is also visually displayed on
the radiation monitor and actuates a reactor'uilding vent
downscale control room annunciator common to all channels.
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An additional trip signal for high radiation alarm is pro-
vided by the recorder and actuates a reactor building vent
high radiation control room annunciator. Each radiation
monitor visually displays the measured radiation level.
Arrangement details are shown in Figure 11.5-2.
11.5.2.1s3 Control Room Fresh Air Intake Radiation

Monitoring System
This monitor system measures the radioactivity in the two
remote fresh air intake lines to the main control room. In
the event of a release of abnormal gaseous radioactivity
from the pla'nt and the transporting of this radioactivity by
wind currents to the remote air intakes, this monitoring
system provides channel trip signals to initiate protective
action by closing valves in the effected fresh air intake
line(s). The system consists of two divisionally separated
channels. Each channel consists of redundant local detectors
(beta scintillation type) and redundant control room indi-
cator-trip units, alarms and a two-pen radiation recorder.
Required 120 VAC supply for Division I and II equipment in
both the main control room and remote locations is provided
on a divisional basis by the 120/240 VAC critical (Class lE)
instrumentation power system.
Gas samples 'are withdrawn from sample probes in a continuously
flowing section of the fresh air intakegjpelines. These

smalpsexu ,nun stainless a)eel pubing toglocal cabinets located),
on the 5& foot level of the<control building. &e. division- . 'v..
ally separated local cabinets each have ~ detector) and pre-
amplifierg, blowerp', and sample flow control equipment. The
beta scintillation detectors are housed in lead shields to
minimize the effects of background radiation and enhance re-
sponse to low level radioactivity. Associated radiation
monitors and 'recorders are mounted in the main control room.
Each radiation monitor has three trip circuits: one upscale
for high radiation, one upscale for high-high radiation and
air intake (channel) valve closure, and one downscale for
instrument inoperative. All alarms annunciate in the main
control room.
Arrangement details are shown on Figure 11.5-3.
11.5.2.2 Systems Required for plant Operation
All systems associated with the plant process .cycle provide
for indication and recording of radiation levels in the main
control room in conjunction with alarm annunciation features. ~,Serum QInformation on these systems is presented in Table 11.5-1pand
the arrangements are shown in Figures 11.5-2 and 11.5-4 through
11.5-10.

11.5-7
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The bottle "is'then'removed and the'ample is'nalyzed in the
counting room with a multichannel gamma pulse height analyzer
to determine the concentration of the various noble gas
radionuclides. A correlation between:the observed activity
and the monitor reading permits calibration of the monitor.
For arrangement details see Figure 11.5-4.
11.5.2.2.1.2 Off-Gas Post-treatment Radiation Monitoring

System
This system monitors radioactivity in the off-gas piping
downstream of the off-gas system charcoal vessels and up-
stream of the off-gas system discharge valve.. A continuous
sample is extracted from the off-gas system piping, passed
through the off-gas post-treatment sample panel for monitor-
ing and sampling, and returned to the off-gas system piping.
The sample panel'has a pair of filters (one for particulate,
collection and one for halogen collection) in parallel (with
respect to flow) with two identical continuous gross- radia-
tion detection assemblies. Each gross radia'tion detection
assembly consists of a shielded chamber, a ' ' GPf
detector, and a check source. Two radiation monitors in the
main control room analyze and visually display the measured
gross radiation level.
The sample panel shielded chambers can be purged'ith room„.
air to check detector response to background radiation by
using a three-way solenoid valve operated from the control
room. The sample panel measures and indicates sample line
flow. A solenoid operated check source for each detection.
assembly operated from the control room can be used to
check operability of the gross radiation channel.
Power is supplied from +24 VDC buses fo- the radiation
monitors, from a 120 VAC instrument bus for a common two-
pen recorder, and from a 120 VAC local bus for the sample
panel.
Each radiation monitor has four trip circuits: two upscale
(high-high-high, and high), one downscale (low) and one
inoperative. Each. trip is visually displayed on the radia-
tion monitor. The first three trips actuate corresponding
control room annunciators: off-gas post-treatment high-
high-high radiation, off-gas post-treatment high radiation,
and off-gas post-treatment downscale. The high-high trip
circuit on the recorder actuates an off-gas post-treatment
high radiation annunciator in the main control room. High
or low sample flow measured at the sample panel actuates a
control room off-gas vent ape sample high-low flow ann-
unciator.

11.5-9
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continuously monitored-via this process radiation'monitoring
system. Clean sealing steam is used on'the. turbine gland seals
to maintain the releases of radionuclides to as low as reason-
ably achievable limits. The monitor complies with General
Design Criterion 64 is Quality Class II and Seismic
Category II.
The Channel. includes a local sensor and auxiliary unit in
the main control room an indicator and trip unit and a
recorder. The channel provides for sensing and readout,
both local and remote, of gamma radiation over a range of
four logarithmic decades (~ to 100$ mR/hr) .

ea 1

The indicator'nd trip unit has one adjustable upscale trip
circuit for high radiation alarm and to stop the mechanical ~
vacuum pumps, and one adjustable downscale trip circuit for
instr'ument inoperative that annunciate in the main control
room. —-
For arrangement details see Figure. 11.5-5.
11.5.2.2.1.5 Reactor Building Elevated Release Duct Radiation

cow pa.(os ~pro
7uis scrasysn'w pavgr~c XOCAr~a inc;eouirocr~nsvsrc~(ll g g g g +p~~ Au4csk ov$ 1 N<I'oine

reactor building exhaust prior to its discharge to the
environment and in doing.so complies with Re ulatory Guide
1.21, Rev. 1 and General Design Criterion 644 This monitor
detects radioactivity in the exhaust from gland* seal and mech-
anical vacuum pumps+ the treated off-gas system effluent,
standby gas treatment>Nf- ex%aust air from the ea4kre reactor"'- " -. ''- *~.
.and-a+a-~ee~~~ieas~weekly-.
A continuous representative sample is extracted from Pgp e)g~-. „„
vated release duct through an isokinetic probe, passePpthrough
a filter paper to collect particulates and through an impreg-
nated„cQarco+„„filter to collect iodine. These filters are
analyzecY~to determine the quantities of the specific radio-
nuclides released. These results, together with the strip
chart recording. of gaseous activity, provide a permanent .

record of the activity released to the environment. The
sample travels through the gas monitor, a flow indicator and

.then a sample pump prior to being returned to the exhaust
vent.

„+ ~pc rvo
The~gas monitorsis mounted in a heavily shielded chamberS
Table 11.5-1 lists the sensitivity and range of ~
detector. In the event that the chamber becomes contaminated,
increasing background, it can be~cCisassembled for cleaning
or replacement.

4ArJCAI rglic
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WNP-2
/j(g+Nc&4dvr Rdr+<a.s hccr DRo~1M ou Fg quga ll.b >r 8 <e'< Aow $)stcPLAZ (0 IcAi)fof'lcQ4sCg AAI odlhcc iso 4vee4 PAL 1'c4c%1 4cci*<d Is,lo'so4c4 oursc oc tHc Qd'Ac~
SUt<Ow45 ~HtcHis Jlcrzvh><o Sv'rHc HER A>cHwcg~~ (gee >4 pp 8 oec4se~ 27 ~ R I g)EmII~ gas channel consists of the local detector and preampli-

fier,. a radiation analyzer and a recorder in the main control
room.

04'mull'oA II~ r"~! !II.*I!1'"able trip circuits, one highpZor hz.gh radiation alarm~Mc~e pc.us A
low for instrument inoperative that annunciate in'he main
control room. Wge porc< $ p pal y (s I coh4 AH c/4'ltvT58tJP'pAiFM pbu64 soPPsy.

Arrangement details are shown in Figure 11.5-5.
Q/ASO S BC >PP ~ ~+™~~ <. I1/)
11.5.2.2.1.6 Turbine-Generator Building Ventilation

Release Duct Radiation Monitoring System

This monitor system measures the radioactivity in the turbine
building exhaust prior to its discharge to the environment
and in doing so complies wing) g@yggpry Guide 1.21, Rev. 1
~>General Design Criterion 6'hzs monitor detects
the fission and activation products from the steam which may
leak from the turbine or the other primary components in the
building. The gaseous activity in the exhaust is expected to
normally be below detectable levels. The particulate and
iodine activity is accumulated on filters for a week to obtain
sufficient activity to be detectable. These filters are an-
alyzed to determine the quantities of specific radionuclides
present and these results together with the gaseous activity
strip chart recorder, provide a permanent record of radio-
activity released to the environment.

30
A continuous representative sample is ex abated from t~
exhaust vent through ajQfsokinetic proSe, assed; through afilter paper to collect particulates and through an impreg-
nated charcoal filter to collect iodine. The sample travels
through<We gas monitozr, a local flow indicator and then a
sample pump prior to being returned to the exhaust vent.

/RE
The gas monitoraiepmounted in a heavily shielded chamberS

~ The gas channel consists of the local detector and pre-
amplifier count rate meter and a recorder! in the main control,
room. q Arrangement details are shown on Figure 11.5-6.

~&a~I ~~„.,MIf~g +~~
Thfs~monitozshag no control Junctions. ~re —are-@we adjust-
able trip circuits, one highhdbr high radiation alarm~aa6-one
low<for instrument inoperative that annunciate in the main
control room, <'o v'iIy s < «+ ' f'~

A ~II!II~( /G ~CZ~ WIt IQ~C/ )O~~~~
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11.5.2.2.le7 Radwaste Building Ventilation Release
Ducts Radiation Monitoring System

This monitor system measures the radioactivity in the radwaste
building ventilation air exhaust as it is being discharged
to the environment„and in doing so cogglies wjgp Regulatory
Guide 1.21h Rev. 1 ehhh5 Design Criterion BP Radioactivity
originates from radwaste tank vents, from primary water
processing equipment and from laboratory sampling hoods as
well as various cubicles having liquid process treatment sys-
tems within the building. A continuous sample is drawn from
each of the two out of three fan exhausters that are operating.
The representative sample is withdrawn tÃrougR ap8uc4, probe,p

T passes through a particulate filter to collect particulates,
~~c5 4henee through a charcoal filter to collect 44heegeae. Filters

are exchanged at least weekly for laboratory radiochemical
analyses. The filter@air sample streams are combined to pass
throughge Xa'pN gas monitors.

The gas monitors~ mounted in a heavily shielded chambers.
%~II Me gas channel consists of a local detector., and preamplifier

with countrate meter and a recorder in the main control
room.

Arrangement details are shown .in Figure 11.5-6.
h/E EACH P1ll/VITOC HA>"5" "h.J,"",.h,„h" ~ h

able trip circuits, one high(for Rgh radiation alarm>"AedIius w
low for instrument inoperative that annunciate in the

~ main control room. lu/'oa~e//.suPPLY /0 w~o~/~ u//pere@/tv PT/Id5 8 P5D~c4 APPLY'.
I SC5 ~e'eh. eh s///DI52 ~ R 9 c c f'IM Q Q (, /)

ll;5.2.2.2 Liquid Process and Effluent Radiation Monitoring
System

5l
h

5

These systems monitor gamma radiation levels of liquid
process and effluent streams.

Each monitor system consists of a scintillation detector
inserted into a well in the process piping> d5 into a sump or
in an off-line chamber to which a process stream sample is
piped.'he detector locations are selected to obtain a
reasonable geometry and are positioned away from crud trap
and associated high background regions. Full lead shielding
is provided around detectors to further reduce background
levels except for turbine-generator building drain sump
monitors .

h5

h

s

7)+5 LO4) (+a//5 6 ( /O~ C/g' +) I O+ 4'4() SWS C //rt~uZ/ RGC& Sites T/'/E t4'C2/Iwld L.

+>~P« / ~~ ~/ T4~ 6'5/ISHcT/v/ry /mE55.-5cgg~ ////vP/ ~PIOVSH 5''4//D THE IV< GH-H/4/I
A/ A~A r T//6 + I ae5 V/I l V /lh/(g 4Jgs 2 C gpggE, TO g + Hg S
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For each liquid off-line detector location, a continuous
sample is extracted from the liquid process pipe, passed
through a liquid sample panel which contains a detection
assembly for gross radiation monitoring, and- returned to the
process pipe. - The detection assembly consists of a scin-..
tillation detector mounted in a shielded sample chamb'er
equipped with a check source. 4~wadiation monitorsgn (he

radiation level. The sample panel chamber and lines can be
drained to allow assessment of background buildup. The panel
measures and indicates sample line flow. A solenoid operated
check source operated from the control room can be used to
check operability of the channel.

Power is supplied from 125 V DC non-divisional buses for the
control "room radiation monitors and recorders, and from a 120
V AC local bus for the sample panels.

The detector's local preamplifier unit is designed to remain
fully operational in their expected environment. If exposed
to radiation transients which exceed the channel range,= the
channel maintains full scale deflection and returns to normal
functioning when the transient has subsided.

@pe CIRCUlhtikCr~+>++~~+
Each radiation monitor, exceot forg the turbine generator
building sump monitor, has four trip circuits: two upscale
(high-high and high), and one downscale (low), and one inop-
erative. Each trip is visually displayed on the affected
radiation monitor. Two of these trips actuate corresponding
control room annunciators: one upscale (high radiation) and
the downscale for the affected liquid moni'toring channel.
High or low sample flow measured at the sample panel actuates
a control room high-low flow annunciator for the affected
liquid channel.

All alarms are annunciated in the control room. Liquid moni-
tor systems details are given in Table 11.5-2 and the monitor
arrangements are shown in Figure 11.5-7 and 1 1.5-8.

11.5.2.2.2.1 Standby Service Hater Radiation Monitoring
System

A radiation detector is located off-line and samples the
standby service piping downstream of each of the two residual
heat removal (RHR) heater exchanger (loops A and B). These
monitors are designed to detect any primary coolant leakage
into the standby service water during operation of the RHR

heat exchangers in the shutdown heat removal mode, or any
leakage from the FPC heat exchangers into the standby service
water system during emergency operation.
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The high-high upscale trip on the radwaste effluent radiation
monitor is used to initiate closure of the radwaste system
discharge valve. The trip point is set such that closure is
initiated prior to exceeding technical specification limits
for liquid effluents. The high upscale trip actuates an
annunciator in the radwaste control room as well as the
main control room.

11.5.2.2.2.4 Circulating Water and Service Water
Radiation Monitoring Systems

The circulating water monitor is located on the discharge
side of the circulating water pumps for the main surface
condenser in the coolant blowdown line to the Columbia
River. The location of this monitor permits detection
of radioactive material leakage to the circulating water
from any source, including the standby service water
system. Zf an alarm condition exists, circulating water
blowdown to the Columbia River is terminated by automatic
closure of the circulating water blowdown valve in the
circulating water pumphouse (see 9.2.1.2) A~~~«<~'~~~ '~ ~"~
~boa. Coo&

The service water radiation monitor is located in the service
water-return header to the circulating water system. An off-
line type, the monitor continuously measures the radioactivity
level of the service water returning flow to the circulating
water system. The radiation detector is lead shielded to
minimize background radiation effects. The amplified signal
from the detector is displayed in the main control room.
High and low level alarms are annunciated in the main control
room.

ll.5. 2. 2. 2. 5 Turbine-Generator Building Sump Radiation
Monitoring System

The three nonradioactive drain sumps in the turbine building
are equipped with liquid radiation monitors. In the event of
any radioactive liquid system failure that contaminated
these sumps, the process radiation monitor would activate a
diversion valve to route these effluents to radwaste for
processing. Process flow from the nonradioactive sumps is
via the storm drain system to an evaporative basin. The
sump monitor systems have detectors located in a well in the
respective sumps, control room annunciators and automatic
diversion valve logic.
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system. A high-high trip signal from the monitor will auto-
matically close the path to the storm sewer and open a diver-
sion valve to the radwaste system. The drain monitor system

'dditionallyhas control room annunciators and automatic
diversion valve logic.
11.5.2.2.3 Primary Containment Radiation Monitoring System

This monitor system is composed of two parts, a sensitive
two-channel leak detection system and a ~V-channel high
activity LOCA tracking system.

11.5.2.2.3.1 Leak Detection Monitors

This monitor eehsystem measures the radioactivity in the dry-
well and in doing so complies with Regulatory Guide 1.45,
Rev. 0 and General Design Criteria 3Q. The radio-
activity in the drywell is from coolant and corrosion activa-
tion products plus fission products produced in the reactor
and released through leaks.

This monitor system has two redundant subsystems, each having
two detectors to individually monitor particulates, and the
noble gas activity. Additionally a charcoal sample cartridge
is provided to trap halogen gases. The detectors are housed
in divisionally separated cabinets located in the reactor
building sample room. The cabinets have incorporated blowers
and flow controls to withdraw gas samples from the primary
containment atmosphere via stainless steel sampling lines
and vent back to the containment. The environment in which
the local cabinets are located is maintained to limit upper
temperature excursions that may occur in the reactor building
during an accident. Associated radiation monitors and re-
corders are mounted in the main control room along with alarm
annuciators.

Required 120 VAC supply for Division I and XX equipment in
both the main control room and the reactor building sample
room is provided on a divisional basis by the 120/240 VAC
critical (Class lE) instrumentation power system.

The two-channel detector assemblies are provided with lead
shielding to minimize the effects of background radiation
to insure high sensitivity. The detectors are of the scintil-
lation type and are pr'ovided with check sources to initiate
an upscale response and verify system operability. The par-
ticulate detector views a moving tape filter collector upon
which airborne particulates are trapped. The noble gas
detector views a fixed volume of gas.
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Each radiation monitor has three trip circuits: one upscale
high-high to alarm and close sample line valve, one upscale
for high radiation and one downscale for instrument inopera-
tive. All alarms annunciate in the main control room. This
monitoring subsystem provides no control function and is
a diagnostic tool which enables the main control room
operator to take appropriate action.

Arrangement details are shown on Figure 11.5-9.

11.5.2.2.3.2 LOCA Tracking Radiation Monitorinq SystemS
(Co~vdie AE& Dky~Eu- P ~ZCu02c'DRH.EASC Kaglp~ IJVSIOo hAo Q o7gg Qg

Thm subsystem9monitorp the atmosphere of the drywelgand
the gaseous effluents in the elevated release stack for
abnormal. radioactivity following an accident conditioncpu Iodinvolving rupture of the pressure boundary. The+suosystem
will track'heqBecrease in containment radioactivity that,
takes place with decay"time and containment decontamination.
The system will also'rack the level of'adioactivity of the
gaseous releases through the elevated release stack following
a LOCA. The subsystem complies with General Design Criteria
23 and 64~~o s~v's~.."s iB G. /.f7. R ~ 2..

The monitor has two redundant divisionally separated sub-
systems, each having two ionization chambers to monitor gross
gamma activity. Ionization chambers A and C are part of
Division I, chambers B and D are in Division II. Chambers
A and B are housed in inserts in the bioshield concrete walls
against the containment steel shell to view the drywell.
Chambers C and D are housed. in inserts extending into the
reactor building elevated release stack. From the detectors
position, the range of the system extends from levels that can
be measured by the primary containment leak detection monitor-
ing system to a level resulting from a full core release of
the noble gas fission products as could be created by a LOCA.

Each ionization chamber is wired to a logarithmic amplifier
and high voltage power supply located in the reactor building
sample room. Output from each log amplifier is wired to an
indicator-trip unit and alarm located in the main control room.
One two-pen recorder for each divisional subsystem is located
in the main .control room to record radiation levels within
the primary containment.
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Gamma spectrometry~ will be used ~nsivahy for isotopic
analyses of gaseousgeaepamtaouleee and liquid samples. Teo
high-resolution GeLi detectors are available for this purpose.
Both detectors are calibrated against gamma energy for a', variety of sample detector geometries. Complex gamma spectra

„.....'.are resolved on the GeLi system by an applications software
program de'veloped for computer use.

C

Gaseous tritium samples are collected by condensations or
adsorption and the resultant liquid is analyzed by liquid
scintillation counting techniques.

Radiochemical separations are used for the routine analysis
of Sr-89 and Sr-90.

11.5.2.3.4 Inservice Inspection, Calibration and Maintenance

During reactor operation, checks of system operability are
made by observing channel behavior. At monthly intervals
dur'ing reactor operation, the detector response of each
monitor to remotely positioned check sources supplied with
most, of the monitors will be recorded together with the
instrument background count rate to ensure proper functioning
of the monitors. Any detector whose response cannot be
verified by observation during normal operation or by using
the remotely positioned check source will have its response
checked with a portable check source with the exception of the
charcoal vault monitor. A record will be maintained showing

. the background radiation level and the detector response.

The system has'lectronic testing and calibrating equipment
which permits channel testing without relocating or dismounting
channel components. An internal trip test circuit, adjust-
able over the full range of the readout meter, is used for
testing. Each channel is tested prior to performing a
calibration check. Verification of valve operation, vent-
ilation diversion or other trip functions will be done at
this" time if it can be done without jeopardizing the plant
safety. The tests will be performed in conformance with
the technical specifications.

11.5.2.3.4.1* Calibration

The continuous radiation monitors are calibrated to commercial
radionuclide standards traceable to the National Bureau of
Standards. Each continuous monitor is calibrated semi-annually
during plant operation, or during the refueling outage if
the detector is not readily accessible, using the secondary
radionuclide standard.
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B. SYSTEMS REQUIRED FOR PLANT OPERATION

TABLE 11.5-1 (Continued) Page 2 of 3

Monitor

Off-Gas Pretreatment
Radiation Monitor

Off-Gas Post
Treatment Radia-
ation Monitor

Detector
Location
(No. of
Channels)

Off-line,
adjacent
to sample
chamber

(1)

Off-line
(2)

~ I Zoll
Chamber

~ GH
~ Par t.

Filter
~ Iodine
Filter

sensitivity
3x10
Amp/R/h

250cpm/
pCi/cm3

Range
(S celt l

10 -10
mRfh
(6 dec.
log)

10 -10
CPill
(5 dec.
log)

Principle
Radio-
nuclides
Measured

Noble gas
Fission
Products

Zr-e5"

Expected
Arcticit
Off-Gas
activity
defined
in Table
11.3-1

Off«Gas
activity
def ined
in Table
11 '-7

Upscale Set
Alctms

Above back-
ground

Above back-
ground

Points
T~ri s

Not
Applic-
able

Tech.
Spec.

Charcoal Bed
Vault Radiation
Honitor

Hechanical
Vacuum Pump
Discharge

Reactor Bldg.
Elevated Dis-
charge Radi-
ation Honitor

Charcoal
bed vault

(1)

Off-line
(2)

6M'p 5csslf
~ Part.

Filter
~ Iodine
Filter

~/3 SCi n k,

In-line + GM

(1)

So
%58cmp/
pCi/cm3

10 -10
mR/h
(6 dec.
log)

mR/hr
(4 dec.
log)

10 -10
cpm
(5 dec.
log)

)0 -)0
~ ~%a
8c "l33
(S dec..

)o))

Noble gas

Xe-133.

'Er-'e5"

Xe->33'>

Charcoal
Bed Inven"
tory de-
fined in
11.3

Within
Monitor
Range

Above back-
ground

s

Above back-
ground

Above back-
ground

Reactor
Bldg.
activity
defined
in Table
11.3-7
~ac~. (os~)
CLC flds lp
sl 5 sicPrcc d
sn Tr.(lc
c >". g-l S

Not
Applic-
able

Tech.
Spec.

Tech.
Spec.

0 K
K y5
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B. SYSTEHS R DIKED Foll PIANT OPERATION (Continued)

TABLE 11,5-1 (Cont(nued) P4ge 3 of 3
'«

Honitor

Turb(no Bldg.
ventilation
Exhaust Radi-
ation Honltor

Radvasto Bldg.
ventilation
Exhaust Radl
ation Honitor

Off-line
(IT
(2)

~ vvt<pSC<rvr
~ Part

Filter
~ Iodine
Filter

~ /8 -sew!

off-linelit
LA)

E QIP-Rv~r
E Part.

Flltor
~ Iodine
Filter

Detector
Locatlan
(No of
Channe I4 I Tyl<e

Range
<~«««« ~Sl*l

pC(/ca
10 -10
CP4I
lS dec.
log)

Io--'oS

Xe l33
(s dec.

I op)

«)@cap) 10 -10
pol/cn cpa

(5 dec.
log)

Principle
Radio-
nuclide4
Heasured

Kr-SS"

Expected
«~«««
Turbine
Bldg.
activity
defined
ln TableII~ 3-1

Xc-IZ3'> I.I3EA.
pl<alt«a ~
OF F.r.
ACT<v<aI
$

44'«E4 4E
IS:C-/8
ga a Irrv><4

Kr-85 saaa Negiig(bio
activity

HEI: ~ «) discussed
in II.3-7

Above back-
ground

Tech,
Spec

Above bAck
ground

Tech.
Spec.

Upscale Set Points
Alaras T~r( 4

«I lgggtlfn

rta«a,

„,)A,
~

I

fY

Prinary Con-
te lrxaent 4 Ii«
baca Honitor
8/4 vv(vR
I(c (44 a c
ocIl <««EEI(<vs

VI

Prlaary Conta(naent
Red(at(an Honitor

EIS ace

Ad)acent I-Ion
to contain- Chaaber3
iaent steel
veils
Ql<rvs ~ os (E)

Z<vsv of(Z )

()44la (br'.)

off-line

Aap/R/h

II

I j lo

Io -Io
Ar()rcc.
Xc"'33

(S QCL
lo))

R/h
(6 doc.
log)

Io-"- l()<

IO -IO
SO - IO

l..O.C.A
Pl ~ EI««c 4 C

I, P, A46 'v<(<t
6 ee, Te 4 ar 0
Is.f-I la

Mithln
Honl.tor

F<aa<~ Range
P<taaV<r

()naca

Conte(n-
xlont
discussed
in 12.2

Above back-
ground

Not
Appllc
~ble

Partlculato
nClFiltor

8-Sclnt
cp<a
(6 dec.log)

gas
daughter
6 corrosion
activation
praduct

(2) Part. 200 cpia/ 10 -10 Piss(on Above back- I'u1 I
ground, ba- Scale
low trip

Cas l2l 8-Sclnt Sac pa/3
pCI/cai

10 -10 Xe-1330 6

cap Kr-85
(6 dec log)

Above back-
ground ~ bu-
low trip

Full
Sca lo

.'(bl
~ '. Ca(ger-Huller Tube

f(be+, ->+
/gap v 4'L("$ .y

C

»

veal

pQ
<I«

r
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