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‘Washington Public Power Supply System
P.0.Box 968 SOOOGeorgeWashingtonWay Richland,quhington 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
" AND SAMPLING SYSTEMS

Attached are sixty (60) copies of marked up FSAR pages describing
HWNP-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,

AE otmaer”

A7 G. D. Bouchey, Manager
Nuclear Safety and Regulatory Programs

CDT/cdp
cc: R Auluck - NRC

WS Chin - BPA
A Toth - NRC Site

0041 830 | | |
R ADOCK 05000897 | | f
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A WNP-2 AMENDMENT NO. 23
' February 1982

11.5.2 SYSTEM DESCRIPTION

11.5.2.1 Systems Required for Safet
o 4 Y .SEvWaﬂfl
Information on these systems is presented in Table 11.5- }ﬁand
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
primarily 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- )XC
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
independent of channels B and D.

The detectors are phy31ca11y 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.
Bach trip is visually dlsplayed on the affected radiation
monitor. A high-high or 1noperat1ve trip in the radiation
monitor results in a channel trip in the auxxlxary‘ynlt which /XC
is an lnput to the reactor protectlon system (RPSLQas 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

11.5-5
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channel.tr;p. Each radiation monitor visually dlsplays
the measured radiation level. .
i

Arrangement details are shown in Figure 11.5-1.

;;.5.221.2 Reactor Bulldlng Exhaust Plenum Radiation
T Monltorlng System

This system monitors the radiation level of the reactor
building ventilation s gﬁgpeggggg§§;§EM$ E rior to its dis-
charge from the buildinh ng4q {gh radioac ivity level in &hatTHE
Exnusy sysienduetwerk could be due to flSSlon gases from a leak or an

acc;dent. , . . ’
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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 radiation 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
physically and electrlcally independent of channels B and D. .
One two-pen recorder powered from the 125 VAC bus A allows
the output of any two channels to be recorded by the use of
' selection switches. The detection assemblies are physically
located inside the exhaust air plenum upstream of the secondary f-\
containment discharge isolation‘valves. The distance 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 valve |
is greater than the total time required to respond to trip
level radiation and initiate and complete closure of the
inboard discharge valve. '
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o Each radiation 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 prlmary containment outboard purge and
. vent valves, and initiates startup of standby gas treatment
“ system (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 to
o all channels. A downscale trip is also visually displayed on
2 the radiation monitor and actuates a reactor building vent
. downscale control room annunciator common to all channels.

) o | )
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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.

11.5.2.1.3 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. 1In
the event of a release of abnormal gaseous radioactivity
from the plant 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 1lE)
instrumentation power system.

Gas samples ‘are withdrawn from sample probes in a continuously
flowing section of the fresh air intakng'Eelines. These
samples, run-in stainless sﬁgg%“;ubing toA?ocal cabinets located},
on the > foot level of thejcontrol building. Thé division- '
ally separated local cabinets each haveahwdﬁdetectorﬁ and pre-
amplifier§,” blowerg 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 feat%éﬁi&[g

Information on these systems is presented in Table 11.5-%ﬁand ! ‘
the arrangements are shown in Figures 11.5-2 and 11l.5-4 through
1105_100 "

ll . 5—7



e .

The bottleis'then'removeéd and the'sample ‘'is’ analyzed-in the B
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 permlts callbratlon of the monitor.

For arrangement detalls see Figure 11.5-4.

P s 8w P -

11 5.2.2.1.2 OffTGas 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 radiation detection
assembly consists of a shielded chamber, a-seintilletieon &M
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 puréed'with room,,.

air to check detector response to background radiation by ~ e
using a three-way solenoid valve operated from the control ol

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 for 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 hlgh), 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 pipe 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. . N , .

g
e .~ e

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 (g=% to 1004 mR/hrx) .

The indicator and 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
instrument inoperative that annunciate in the main control
room... -

. -

For arrangement details see Figure. 11.5-5. e e -
11.5.2.2.1.5 Reactor Building Elevated Release Duct Radiation

—__Monitoxing System.———Conperas wirn
THIS S0oBSYSTEM PLUSTHE AOCA TRACKING MONITORING :y;%gfcu.s. 2.2.3.2) Sersfpuas NULSG 0757 n@ .

11§ MoNitor subsystenmeasures the radioactivity in the
reactor building exhaust prior to its discharge to the
environment and in doing.so complies with Regulatory Guide
1.21, Rev. 1 and General Design Criterion 64 This monitor
detects radioactivity in the exhaust from gland seal and mech-
anical vacuum pum sﬁmggg,ggga;&g off-gas system effluent,
standby gas treatmént, exhalst air from the ewtire reactor
building ventilation. -Samptres—of-partieviate—amd—iodime—
activity—are—accumutated—om—fitTters—which—witi—be—changed
and—analyzed—at—teast—weekly:

A continuous representative sample is extracted from‘;ggmg}ggﬁwuaﬂuknu‘

vated release duct through an isokinetic probe, passef,throug
a filter paper to collect particulates and through an impreg-
nated ,charcoal filter to collect iodine. These filters are
analyzedyto 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.
& AkS Trwo

The} gas monitorsis mounted in a heavily shielded chambers
Table 11.5-1 lists the sensitivity and range of this=acH
detector. In the event that the chamber becomes contaminated,
increasing background, it can bé:HIEassembled for cleaning

or replacement.

11.5-11
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ARRANCEMENT QETAILS ARS SHOWN ON Fi Guas 1155 A tow rrow SAreLER (0. 1eF) m
Ly
A\ \.‘{?‘/

For pacticulabes and jodines im eveut of a. reactur accidead s located oursics rve REace
AC”BUNNN(, WHICH 1S ACTIVATER @Y THE Hian~HIcH ALAUN. (5<c App-B. 3cctian IL.F. 1. 2)
The gas channel consists of the local detector and preampli-
fier,. a radiation analyzer and a recorder in the main control
room. , C

LY

4.

L : . Cack romiron tHAs [
This monitoxr has no conggg%ﬁggqggigps. Thore=areAtwo adjust-

. . . FGHI1 . . 1A As ‘
able trip circuits, one hig pfor high radiation alarmihfd-one pLos A
low for instrument inoperative that annunciate in’ the main
control room.Twe Powssk SuPPLY IS FLOM AN UNINTERUPTARLE Powot SufPey.

Arrangement details are shown in Figure 1ll.5-5.

(ALSo see App. B sectomIL.F././) e :

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 w'Rgép%gg%§§pry_Guide 1.21, Rev. 1

sand-General Design Criteridn 644 "®his 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- (’“ﬁ
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. 26

A continuous representative sample is extxacted from t .
exhaust vent through' af,isokinetic probe, '§§Eeﬁ:th§3ﬁg  a
filter paper to collect particulates and through an impreg-
nated cha cog%ofilter to collect iodine. The sample travels
througﬁi gfgas monitors, a local flow indicator and then a

sample pump 'prior to being returned to the exhaust vent.

The gas monitorsggimounted in a heavily shielded chamberS$.,

¢he gas channel consists of the local detector and pre-
amplifier count rate meter and a recorder in the main control.
room.J4Arrangement details are shown on Figure 11.5-6.

- . ég&lﬁ Mon'.'.liv'hQS 7"‘-\/"
Th€s€monitors hai no control functions. Fheré—are—two adjust-
able trip circuits, one high,for high radiation alarmfafi@-one
lowhfor instrument inoperative that annunciate in the main
control room. The power 5;.,--’1:(7 IS from @n whrin 'h-rfu,d{a -/</ﬂau(f Sowrce,

:ZzaAZLszvuga C ICT',414;€‘_+0 lCii({%gc)€}¢4/Cju,n,uja,4u4uu;xk;tﬁL&
R T R

; cod o Bind 2lapm ' 1kaur . I
Go2iby to1dute) gog ghgmet

(ALS> sce App. 4 Sc¢/1'~m-,.ZZ'.F.'/./)
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11.5.2.2.1.7 Radwaste Building Ventilation Release
’ Ducts Radiation Monitoring System

5 TR S
EE SN LB LIRS vhe

IR T .
e A RS TR SN F s

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 cqgg ?sqgggp Regulatory
Guide 1.21, Rev. 1 and, Design Criterion ddioactivity
orlglnates from radwaste tank vents, from primary water
processing equlpment 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 exhaustergmsh%tsagg_gperqﬁ&gg' Fout
The representative sample is withdrawn tﬁrougﬁfakaucﬁ probe, oforttut .
To passes through a particulate filter to collect Eartlculates,
axo thence through’'a charcoal filter to collect wWile§che. Filters
are -exchanged at leas% weekly for laboratory radiochemical
analyses.  The. filtere’air sample streams are combined to pass
through} g gas monitors, - .. ,

-
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The gas monltorfgéamounted in a heavily shielded chambexrs.
Eascu The gas channel consists of a local detector. and preamplifier
with countrate meter and a recorder in the maln control

e
NG

wd A e

Arrangément details are shown,in Figure 11.5-6.
EAcit momiToR HAS

g; ThE" monltorshaﬁ no control functions. Fhere—are)\two adjust-
B able trip circuits, one highpfor . 1gh radiation alarm" PLus A

wone low for instrument lnoperatlve that annunciate in the
main control room.7w& PowsASURPLY IS FRoM AN UNINTERRU ATABLE FOEL SuLALY.
(Also sece App B sectiea IL. £ (1)
11.5.2.2.2 Liquid Process and Effluent Radlatlon Monitoring
e System

A
A AN

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

‘Each monitor system consists of a scintillation detector
inserted into a well in the process plplng & into a sump oxr’ /
) . in an off-line chamber to which a process stream sample is

" piped.. The detector locations are selected to obtain a

R 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.

('}\-m LOw R/ume Io,uc,/_.c—{-p Io/u ‘-'/cc\ GAS CHAMNGL RECEIVES THE NSRMAL

SAmpLe Frow , IF THE QAS ACTIVITY INCREASES HIGH ENOUVGH TO TLL P THE HIGH-HigH
ALAAN THEN TTHE SAMPLE FLow VALV ING wll.:. CHANGE TO DigserT THE SAHPLG

THRovGH THE rhicu RA~ee (107 "'c)’eq = IO/J? ) %asc.l(oune/

11.5-13
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e "WNP-2 AMENDMENT NO. 21
. ' pecember 1981

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 chamber -*° '~

equipped with a check source. ‘#Szadiation monitorsin €he
control room amelyzres—and visually displays the measured gross
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.

: . . CPHE CIREUVIATIN G WATEL AN -
Each radiation monitor, except for,the turbine generator
building sump monitor, has four trip circuits: two upscale
(nigh-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 monitoring 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. Liguid moni-
tor systems details are given in Table 11.5~2 and the monitor
arrangements are shown in Figure 11.5-7 and 11.5-8.

11.5.2.2.2.1 Standby Service Water 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'mpnitor permits detection

of radioactive material leakage€ to the circulating water

from any source, including the standby service water

system. If 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) Avo'r Avnucraies v THE
Conrior Rook.

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.

11.5.2.2.2.5 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.

11.5-16
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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 '
additionally has control room annunciators and automatic
diversion valve logic.

11.5.2.2.3- Pfimary Containment Radiation Monitoring System

This monitor system is composed of two par&g, a sensitive
two-channel leak detection system and a 4®%e~channel high
activity LOCA tracking system.

11.,5.2.2.3.1 Leak Detection Monitors

This monitor sembsystem 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 II 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 provided 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.

11.5-17
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Each radiation monitor has three trip circuits: one upscale r .
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 Tracklng Radiation Monitoring Systems
CONTAIN MENT" DEywELL ;é ELEVNTED RELEASE ]
FROM INSIDS ANO O U181 DE

ThZ subsystemﬁmonltoqx the atmosphere of the drywellﬁand

the gaseous effluents 'in the elevated release stack for
abnormal; radioactivity following an accident condition
involving rupturemgf the pressure boundary. TheAsd%system
will track théidecrease in containment radioactivity that
takes place with decay- time and containment decontamination.
The system will also’ track the level oﬁ,radloactivity of the
gaseous releases through the elevated release stack following
a LOCA. The subsystem complies with General DeSLgn Criteria
23 and 64 .a~n0 sarsFies R.G. .97 Rev 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 (n\'
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 amprifier 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.

“For P":marg Contasnrmewt moniloring &

Ascmné oair of ionization chawmbers LOara"cI 4o chambers A aud -8

are located inside -ch drywell. These chambenwill recpond 4o the low enersy
3“"“4 raJm-non Such "'"" 31KV ‘Fr‘ohsxa"&? -ﬁ._l“‘.ll.n: aflG-137 mg_u;ypu,,u-{u

ﬁ
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Gamma spectrometry(/ 11 be used exxens:ve&y for 'isotopic
analyses of gaseoug‘\aixpartxcu&ate and liquid samples. Two
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 developed for computer use.

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 analys;s
of Sr—89 and Sr-90. “ ’

11. 5 2. 3 4 Inservice Inspectlon, Calibration and Malntenance

"Dur;ng reactor operation, checks of system operablllty are

made by observing channel behavior. At monthly intervals
during 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’ electronic 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 jeopardxzing 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 standarxd.’
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B. SYSTEMS REQUIRED FOR PLANT OPERATION
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