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11.5 Process and Effluent Radiological Monitoring and Sampling Systems

The information in this section of the reference ABWR DCD, including all subsections
and tables, is incorporated by reference with the following departures and
supplements.

STD DEP T1 2.3-1
STD DEP T1 3.4-1
STD DEP 7.1-1 (Table 11.5-1)

STD DEP 11.5-1 (replaced Table 11.5-1, Table 11.5-2, and Table 11.5-3; revised
Table 11.5-7)

11.5.1.1.1 Radiation Monitors Required for Safety and Protection
STD DEP T1 2.31

The Process Radiation Monitoring System provides the following design objectives:

(1) Main-steamtine-tunnel-arearadiation-menitering (Not Used)

11.5.1.1.2 Radiation Monitors Required for Plant Operation
STD DEP T1 2.31

STD DEP 11.5-1

The Process Radiation Monitoring System also provides the following design
objectives:

(1)  Monitors Gaseous Effluent Streams

() Ineineratorstack-discharge (Not Used)

(g) Main steamline tunnel area radiation monitoring

The Service Building HVAC system contains radiation monitors to monitor radioactivity
in the supply air inlet. Functioning of these monitors is described in Subsection 9.4.8.

11.5.1.2.2 Radiation Monitors Required for Plant Operation
STD DEP 7.1-1

The radiation subsystem that monitors liquid discharges from the radwaste treatment
system shall have provisions to alarm and initiate automatic closure of the waste
discharge valve on the affected treatment system prior to exceeding the normal
operation limits specified in teehrical-specifications the Offsite Dose Calculation
Manual as required by Regulatory Guide 1.21.
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11.5.2.1.1 Main Steamline (MSL) Radiation Monitoring

STD DEP T1 2.3-1

This departure changes Main Steamline Radiation Monitors from safety to non-safety.
Therefore, this section has been moved to Subsection 11.5.2.2.12.

11.5.2.1.2 Reactor Building HVAC Radiation Monitoring

STD DEP 11.5-1

The system consists of four redundant instrument channels. Each channel consists of
a digital-gamma-sensitive-GM detector and a eertrelreem radiation monitor. Power is
supplled to channels A, B, C, and D monitors from vital 120 VAC D/ws:ons 1,2, 3 and

Each radiation monitor has feur three trip circuits: two upscale ere-downsecale-and-one-
treperative-similarto-MStradiation-menitors and one downscale/inoperative.

A high-high—neperative or-a-dewnseale downscale/inoperative trip in the radiation
monitor results in a channel trip which is provided to LDS. Any two-out-of-four channel
trips will result in the initiation by LDS of the Standby Gas Treatment System (SGTS)
and in the isolation of the secondary containment (including closure of the containment
purge and vent valves and closure of the Reactor Building ventilating exhaust isolation
valves).

Each radiation monitor will display the measured radiation level in mGy/ mSv/h.

11.5.2.1.3 Fuel Handling Area Ventilation Exhaust Radiation

STD DEP 11.5-1

This subsystem monitors the radiation level in the fuel handling area ventilation
exhaust duct. The system consists of four channels which are physically and
electrically independent of each other. Each channel consists of a digital-garmma-
sensitive-GM detector and a eentrel-roem radiation monitor. Power for channels A, B,
C, and D is supplied from the vital 120 VAC Divisions 1, 2, 3 and 4, respectively.

Each radiation monitor has feur three trip circuits: two upscale ene-dewnseale-anrd-ene-
treperative-sitritarto-the-MSLradiation-moniters and one downscale/inoperative. This

subsystem performs the same trip functions as those described in
Subsection 11.5.2.1.2 for the Reactor Building HVAC exhkatst radiation monitoring.

11.5.2.1.4 Control Building HVAC Radiation Monitoring

11.5-2

STD DEP 11.5-1

The Control Building HVAC Radiation Monitoring Subsystem is provided to detect the
radiation level in the normal outdoor air supply, automatically closes the outdoor air
intake and the exhaust dampers, and initiates automatically the emergency air filtration
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system. The emergency air filtration system fans shall be started and area exhaust
fans stopped on high radiation.

Each radiation channel consists of a digital-gamma-sensitive-GM detector and a
radiation monitor which+sHocated-nthe-control-room.

Each radiation monitor has feur three trip circuits: two upscale eneireperative-and-oene-
downseate and one downscale/inoperative. All trips are displayed on the appropriate
radiation monitor and each actuates a control room annunciator.

11.5.2.1.5 Drywell Sumps Discharge Radiation Monitoring
STD DEP 11.5-1

This subsystem monitors the radiation level in the liquid waste transferred in the drain
line from the drywell LCW and HCW sumps to the Radwaste System. One monitoring
channel is provided in each sump drain line. Each eharreltses-anfonization-chatrber
whiech detector is located on the drain line from the sump just downstream from the
outboard isolation valve. The output from each senser detector is fed to a radiation
monitor in-the-eentrelroom-for display, recording and annunciation.

11.5.2.2.1 Offgas Pre-Treatment Radiation Monitoring
STD DEP 11.5-1

A continuous sample is extracted from the offgas pipe via a stainless steel sample line.
It is then passed through a sample chamber and a sample panel before being returned
to the suction side of the steam jet air ejector (SJAE). The sample chamber is a
stainless steel pipe which is internally polished to minimize plateout. It can be purged
with room air to check detector response to background radiation by using a three-way
solenoid-operated valve. The valve is controlled by a switch located in the main control
room. The sample panel measures and indicates sample line flow. A digital-garra-
sensitive-GM detector is positioned adjacent to the vertical sample chamber and is
connected to radiation monitors inthe-main-eonrtrolroom-which then send the data to
the main control room to display.

The radiation monitor hasfeur three trip circuits: two upscale (high-high and high), ere-

downseale-and-one-nroperative and one downscale/inoperative.

11.5.2.2.2 Offgas Post-Treatment Radiation Monitoring
STD DEP 7.1-1

STD DEP 11.5-1

This subsystem monitors radioactivity in the offgas piping downstream of the offgas
system charcoal abserbers-adsorbers and upstream of the offgas system discharge
valve. A continuous sample is extracted from the Offgas System piping, passed
through the offgas post-treatment sample panel for monitoring and sampling, and
returned to the Offgas System piping. The sample panel has a pair of filters (one for
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particulate collection and one for halogen collection) in parallel (with respect to flow)
with two identical-GM detectors. Two radiation monitors -the-main-control-room
analyze and the data and then send the data to the main control room to visually
display the measured gross radiation level.

Each radiation monitor has four trip circuits: thatindicate three upscale (high-high-high,
high-high, high), and one downscale/inoperative.-Each-trip-isvisually-displayed-onthe-
radiationoenitor. Each trip is determined by the radiation monitor and then sent for
visual display to the main control room. The trips actuate corresponding main control
room annunciators: offgas post-treatment high-high-high radiation, offgas post-
treatment high-high radiation, and offgas post-treatment high and
downscale/inoperative monitor.

High or low flow measured at the sample panel actuates an annunciator in the control
room to indicate abnormal flow.

The high-high-high and downscale trip/inoperative outputs initiate closure of the offgas
system d/scharge aﬁd—bypass—vaalves valve The h/gh-h/gh h/gh trip setpomt IS

va#ves—te-aehieve—#ee#nm%##eugh—me—ehaﬁeeal—m&# prowded in the Offsite Dose

Calculation Manual. Any one HighHigh-High channel trip from the gaseous channels
closes the offgas bypass valve.

11.5.2.2.3 Charcoal Vault Radiation Monitoring

STD DEP 11.5-1

The charcoal vault is monitored for gross gamma radiation level with a single
instrument channel. The channel includes a digital-senserand-eenverter'sta, and a
radiation monitor. The senserdetector is located outside the vault on the HVAC
exhaust line from the vault. The radiation monitor isHecated-nthe-main-control-room
analyzes the data and then sends the data for visual display to the main control room.
The channel provides for sensing and readout of gross gamma radiation over a range
of six logarithmic decades

The monitor has ene-adiustable two trip circuits: one upscale trip circuit feratarm and
one dewnseate downscale/inoperative trip for-rstramenttrouble. The trip outputs are
alarmed in the main control room. Power to the monitor is supplied from 120 VAC vital
non-1E bus.

11.5.2.2.4 Plant Stack Discharge Radiation Monitoring

11.5-4

STD DEP 11.5-1

A representative sample is continuously extracted from the ventilation ducting through
an isokinetic probe in accordance with ANSI N13.1 and passed through the stack

ventilation sample panels for monitoring and sampling, and returned to the ventilation
ducting. Each sample panel has a pair of filters (one for particulate collection and one
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for halogen collection) in parallel (with respect to flow) for continuous gaseous radiation
sampling. The radiation detector assembly consists of a shielded gas chamber that
houses a seintitfation detector and a check source. The extended range detector
assembly consists of an-erization a chamber which measures radiation levels up to
3700 3.7 x 108 MBq/cm3. A radiation monitor inthe-rrain-control-reer analyzes and-
vistaty-disptays the data and then sends it to the main control room to display the
measured radiation level. These sensors are qualified to operate under accident
conditions.

The radiation monitor initiates trps has three trip circuits: foratarm-indications-on two_
upscale (high-high, high), and one few downscale/inoperative radiation from each
detector assembly. These trip outputs are alarmed in the main control room. Also, the
sampled line is monitored for high or low flow indications and alarming.

11.5.2.2.5 Radwaste Liquid Discharge Radiation Monitoring
STD DEP 11.5-1

Liquid waste can be discharged from the sample tanks containing liquids that have
been processed through one or more treatment systems such as evaporation,
filtration, and/or ion exchange. During the discharge, the liquid is extracted from the
liquid drain treatment 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 seintillation detector mounted in a
shielded sample chamber equipped with a check source. A radiation monitor inthe-
eentrol-reom analyzes and transmits the measured gross radiation level to the main

control room for visual display. and-visualy-displays-the-measured-grossradiation
fevek

11.5.2.2.6 Reactor Building Cooling Water Radiation Monitoring
STD DEP T1 3.4-1

STD DEP 11.5-1

Each channel consists of a seintiftatior detector which is located in a well near the
RCW heat exchanger exit pipe. Radiation-detectedfromthe-three-channelsis-
muttiplexed-and-fed+nto-a-common-radiationmoenitor. The output signal from each
detector is sent to a separate radiation monitor. This monitor provides irdividual-
ehannelrps two trip circuits: one upscale en-high (high) radiationHeve! and one
downscale/inoperative indication for annunciation in the control room. Power to the
monitors is provided from the non-1E vital 120 VAC source.

11.5.2.2.8 Turbine Building Ventilation Exhaust Monitoring
STD DEP T1 3.4-1

STD DEP 11.5-1
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This subsystem monitors the vent discharge in the Turbine Building for gross radiation
levels. This includes the discharge from the mechanical vacuum pump. The monitoring
is provided by four channels (two redundant sets). Two redundant channels monitor
radiation in the compartment area air exhaust duct and the other two redundant
channels monitor the radiation in the ventilation system air exhaust from the clean
area. Each channel uses a digitat-detector located ad/acent fo the mon/tored exhaust

from each detector is processed by a separate radlatlon monltor and then transmitted

to the main control room for alarm and display. Each monitor provides atarm-trips-on-
radiation-high two trip circuits: one upscale (high) and one enradiationfow-{ore-

downscale/inoperativey.

11.5.2.2.9 Turbine Gland Seal Condenser Exhaust Discharge Monitoring

STD DEP T1 3.4-1
STD DEP 11.5-1

This subsystem monitors the offgas releases to the stack from the turbine gland seal
system. The offgas releases are continuously sampled and monitored for noble gases

by a semﬂ#a#eﬁ detector Ihe—e&tp&t—efgna#ls—muﬁp!e*ed—aﬁd—men-fed—te-a—ehafed-

The output
signal from each detector is Drocessed by a seoarate radiation monltor and then

transmitted to the main control room for alarm and display. This monitor provides ##e
three trip afarms circuits: two upscale, (high-high, ere-en+radiatien, high) and one on
radiation low (downscale/inoperative).

11.5.2.2.10 Standby Gas Treatment System Radiation Monitoring

11.5-6

STD DEP 11.5-1

Two ienization-chamber detectors are physically located downstream of the exhaust
fans on the exhaust duct to the stack and are utilized to monitor the high levels of
radioactivity expected under accident conditions. Two other seirtiflation detectors are
used during offgas sampling of the gas exhaust to the stack to monitor the normal level
of radioactivity expected during normal plant operation.

The subsystem consists of four instrumented channels. Each channel consists of a
detector and a main-eentrol-room radiation monitor.

Each radiation monitor has feur three trip circuits: two upscale (high-high and high),
ene-froperative and one dewnseale downscale/inoperative. All trips are displayed on
the appropriate radiation monitor and each actuates a main control room annunciator
for high-high, high and fewdownscale/inoperative indications.
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11.5.2.2.11 Ineinerator-StackDischarge-Radiation-Menitering-(Not Used)

STD DEP 11.5-1

11.5.2.2.12 Main Steamline (MSL) Radiation Monitoring
STD DEP T1 2.3-1

STD DEP 11.5-1

This subsystem monitors the gamma radiation level of the steam transported by the
main steamlines in the MSL tunnel. The normal radiation level is produced primarily by
coolant activation gases plus smaller quant/t/es of fission gases being transported with

The MSL radiation monitors consist of four redundant instrument channels. Each
channel consists of a local detector (feﬁ—ehambeﬁ and a contro/ room rad/at/on

The detectors are physically located near the main steamlines (MSL) just downstream
of the outboard MSIVs in the steam tunnel. The detectors are geometrically arranged
and are capable of detecting significant increases in radiation level with any number of
main steamlines in operation. Table 11.5-1 lists the location and range of the detectors.

Each radiation monitor hasT feurthree trip circuits: two upscale (high-high and high),

and one dewnscale-{lew)—and-ene-inoperativedownscale/inoperative. Each trip is
VIsual/y d/sp/a yed on the affected radiation monltor A—h+gh—h+gh—efeme,ee#a#ve—trl,e—m-

Proteetion RRPS)-and-to ' olati - Any

two-out-of- four channel tr/p results in Ma#en—ef—MSl—\#elesuFe—Feeete#seFam- main
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condenser mechanical vacuum pump (MVP) shutdown, and MVP line discharge valve
closure. High arnddew-trips do not result in a channel trip. Each radiation monitor
displays the measured radiation level in /r&y/h mSv/h. All channel trips are
annunciated in the main control room.

11.5.3 Effluent Monitoring and Sampling

11.5.3.4 Setpoints
STD DEP 7.1-1

The tr/p setpomts that initiate automatic lso/at/on functlons are speefﬁeel—m—t-he—ptant—

-Iable—1—1—5—1—based on calculatlons develooed in accordance W|th controlled plant
procedures or, if pertaining to gaseous or liquid releases within the scope of the Offsite
Dose Calculation Manual (ODCM), in accordance with the ODCM.

11.5.4.3 Implementation of General Design Criterion 64
STD DEP 11.5-1

Radiation levels in radioactive and potentially radioactive process streams are
monitored for radioactivity releases. These include:

(3) Garben Charcoal vault vent

& e ik

11.5.5.1 Inspection and Tests
STD DEP 11.5-1

The following monitors have alarm trip circuits which can be tested by using test
signals or portable gamma sources:

(9) Carbenvauitvent Charcoal vault exhaust

The following monitors include built-in check sources and purge systems which can be
operated from the main control room:

@ inei e cliced

11.5.5.2 Calibration
STD DEP 11.5-1

Calibration of radiation monitors is performed using certified commercial radionuclide
sources traceable to the Nat/onal Inst/tute of Standards and Techno/ogy Ihe—evera#—

by—mere—than—+—3—;é Each contmuous mon/tor is ca//brated dur/ng plant operat/on or
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durmg the refuelmg outage if the detector is not readily acceSSIbIe during Qower

3 L ETIEEBE

$

. . evsicd cliceed
“9) P e it bigh-ovel)

11.5.5.3 Maintenance
STD DEP 11.5-1
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All channel detectors and electronicsand-reeorders are serviced and maintained on
an-aknkual a periodic basis or in accordance with manufacturers’ recommendations to
ensure rel/ab/e operatlons S&eh—mamtenaﬁeeﬁehjdes—eleamng—lubﬁeatfen—aﬂd-

or

cleaning. If any Work is performed which would affect the calibration, a recalibration is
performed at the completion of the work.

11.5.6 COL License Information

11.5.6.1 Calculation of Radiation Release Rates
The following site-specific supplement addresses COL License Information Item 11.4.
The Offsite Dose Calculation Manual (ODCM) contains the methodology and
parameters used for calculation of offsite doses resulting from gaseous and liquid

effluents. The ODCM addresses the methods for the conversion of the radiation
measurements of gaseous discharge from the main plant stack into release rates.

11.5.6.2 Compliance with the Regulatory Shielding Design Basis
The following site-specific supplement addresses COL License Information Item 11.5.
The operations of the sampling systems for Standby Gas Treatment and main stack
effluent monitoring will be implemented by operation and maintenance procedures.
The design will, as demonstrated in shielding calculations, comply with the shielding
requirements for accident conditions, as stipulated in NUREG-0737, ltem Il.F.1,
clarification 2 of Attachment 2. Equipment design or procurement specifications will
contain the necessary shielding requirements. (COM 11.5-1)

11.5.6.3 Provisions for Isokinetic Sampling

The following site-specific supplement addresses COL License Information Item 11.6.

Procedures will be developed prlor to fuel load GGH-S-I-S-tGHt—WI-t-h—A-B—WR—HGGH—S-I-F}g—

Reaetefem-BWR)—PFeeedures—Develepmem—PlaHJm accordance with the plant

operating procedure development plan in Section 13.5 to include the collection
techniques used to extract representative samples of radioactive iodines and
particulates. Collecting and sampling procedures will require isokinetic conditions
within 20% of the flow rate are maintained to assure that a representative sample from
the effluent stream is taken as stipulated in NUREG-0737, Item II.F.1, clarification 3 of
Attachment 2. (COM 11.5-2)

11.5.6.4 Sampling of Radioactive lodines and Particulates
The following site-specific supplement addresses COL License Information Item 11.7.

Procedures will be developed pr|or to fuel Ioad eenefeteﬁt—mth—ABWR—l:feeﬁsmg-

11.5-10 Process and Effluent Radiological Monitoring and Sampling Systems



Rev. 07

STP 3 & 4 Final Safety Analysis Report

Reactor{ABWR)-Procedures-DevelopmentPlan’in accordance with the plant

operating procedure development plan in Section 13.5 to include the collection
techniques used to extract representative samples of radioactive iodines and
particulates to be used following an accident to quantify releases for dose calculations
and assessment as stipulated in NUREG-0737, ltem II.F.1-2. (COM 11.5-3)

11.5.6.5 Calibration Frequencies and Techniques
The following site-specific supplement addresses COL License Information Item 11.8.

Procedures will be developed prror to fueI Ioad eenersteﬁt—mth—A-BWR—I:reenemg-

Reaete#M—BWR)—Preeed&res—Dafelepmeﬁt—Plan—’m accordance with the olant

operating procedure development plan in Section 13.5 to specify the calibration
frequencies and techniques for the radiation sensors based on equipment data
provided by the vendor. (COM 11.5-4)

11.5.7S Additional Information

This subsection supplements the information provided in the reference DCD as
discussed in Section C.111.1.11.5 of Regulatory Guide 1.206.

The ODCM for STP 3 & 4 will incorporate NEI 07.09A (Revision 0), “Generic FSAR
Template Guidance for Offsite Dose Calculation Manual (ODCM) Program
Description,” March 2009.

The effluent radiation monitors provide the means to control releases of radioactive
material to the environment to maintain the releases ALARA in accordance with
Appendix | to 10 CFR Part 50. Compliance with the numerical guidance provided in
Appendix | to 10 CFR 50 is discussed in Section 12.2.2.4. The cost benefit analyses
for augments to the liquid and gaseous waste management systems, as required by
Appendix | to 10 CFR 50, are discussed in Sections 11.2.1.2 and 11.3.11.1.

The Radiological Environmental Monitoring Program (REMP) for STP 3 & 4 is
expected to be integrated with that of STP 1 & 2 as part of the ODCM and is consistent
with Regulatory Guide 4.15, "Quality Assurance for Radiological Monitoring Programs
(Normal Operation)—Effluent Streams and the Environment." Quality assurance is
provided in the existing NRC-approved REMP through accredited training programs
and personnel qualification programs, a measurement assurance program that
includes Inter-laboratory Comparison Program tests, and administrative and technical
procedures governing the monitoring and analyses program for all activities, including
computational checks.

Control checks and tests are applied to the analytical operations by means of duplicate
and/or split analyses of selected samples, and by the introduction of environmental
samples with known nuclide concentrations. Calibrations are confirmed by
participation in the Nuclear Energy Institute/National Institute of Standards and
Technology Measurement Assurance Program.
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Table 11.5-1 Process and Effluent Radiation Monitoring Systems
No. of Sample Line or Detector Setpoint
Monitored Process’t Channels Location Channel Range” ACF Trip Scale
A. Safety-Related Monitors
Main-steartre-turnelarea 4 Hrmediately-down—stream-of 1E2 to1E* mSwih tastrument-Setpoint 6-dec—Hog
valve
Reactor Building vent 4 Exhaust duct upstream of exhaust 1E* to 1 mSv/h tnstroment-Setpeirt- 4 dec. log
exhaust ventilation isolation valve Surman-
ReportOffsite Dose
Calculation Manual
Control Building air intake 8t Intake duct upstream of intake 1E* to 1 mSv/h tnstroment-Setpeint- 4 dec. log
ventilation isolation valve Surman-
ReperBased on
setpoint calculation
Drywell sump discharge 2 Drain line from LCW & HCW 1E to 1E* mSv/h tnstroment-Setpeirt- 6 dec. log
sumps Surman-
ReperBased on
setpoint calculation
Fuel handling area air vent 4 Locally above operating floor 1073 to 10 mSv/h tnstroment-Setpeint- 4 dec. log
exhaust Surman-
ReportOffsite Dose

Calculation Manual

ACF = Automatic Control Function:

r®EdLS

Jioday sisAjeuy Ayajes jeuiy

10 A8y



swaysAs Buidwes pue Buliojiuoyy jealbojoipey Jusnys pue sses0id

E€L-G°LL

Table 11.5-1 Process and Effluent Radiation Monitoring Systems (Continued)
No. of Sample Line or Detector Setpoint
Monitored Processtt Channels Location Channel Range” ACF Trip Scale
B. Monitors Required for Plant Operation
Main steamline tunnel area 4 Immediately down- stream of 1E=2 to 1E# mSv/h Based on setpoint 6 dec. log
plant main steamline isolation calculation
valve
Radwaste liquid discharge 1 Sample line 107" to 10* cpm Instrument-Setpeint- 5 dec. log
SR
RepertOffsite Dose
Calculation Manual
Reactor Building cooling 3 RCW Hx line exit 107" to 10% cpm None 5 dec. log
water system
Offgas post- treatment 2 Sample line 10 to 108 cpm Offsite Dose 5 dec. log
Calculation Manual
Offgas pre-treatment 1 Sample line 1E-2 2 to 1E* mSv/h None 6 dec. log
Charcoal vault vent 1 On charcoal vault HVAC exhaust 1E-2 2 to 1E* mSv/h None 6 dec. log
line
Plant stack discharge 2" Sample line 10 to 108 cpm None 5 dec. log
Sample-ine 103 to 10® Amps (1E-?to None 6 dec. log
1E* mSv/h)
Radwaste Building exhaust 1 Exhaust ducts 10 to 10° cpm None 5 dec. log
vent
Turbine Building vent 4 Exhaust duct 1E-*to 1 mSv/h None 4 dec. log

exhaust

ACF = Automatic Control Function:

r®Ed4LS
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Table 11.5-1 Process and Effluent Radiation Monitoring Systems (Continued)
No. of Sample Line or Detector Setpoint

Monitored Processtt Channels Location Channel Range” ACF Trip Scale
B. Monitors Required for Plant Operation (Continued)

Standby Gas Treatment 2" SGTS exhaust air duct 1 to 108 cpm None 6 dec. log

System offgas downstream of exhaust fans 103 t0 106 Amps (1E-2 2 None 6 dec. log

to 1E* mSv/h)
Turbine gland seal 1 Sample line 1 to 10° cpm None 6 dec. log

condenser offgas

ACF = Automatic Control Function:

*

The channel range specified in this table is the equipment measuring or display range of the indicated parameter. Refer to Tables 11.5-2 and
11.5-3 for the dynamic detection range of the monitoring channel expressed as concentration in units of megabecquerels per cubic
centimeter, referenced to a specific nuclide. These channel ranges are estimated based on existing plants.

1 4 Channels for each air intake
11 The alarms and indication for these radiation detectors are displayed locally and in the main control room.
** One each of two different detector types is required to cover the range.
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Table 11.5-2 Process Radiation Monitoring System (Gaseous and Airborne Monitors)

Principal
Dynamic Detection Radionuclides
Radiation Monitor Configuration Range” Measured Expected Activity! Alarms and Trips
Offgas post-treatment | Offline 3.7x10°103.7 Xe-133% 1.1x 1073 MBq/cm3 Flow H/L
MBq/cm? Cs-137 DNSC/INOP
1-131 High
High-High
High-High-High
Offgas pre-treatment | Adjacent to sample  |3.7 x107° to 3.7x10%2 | Noble gases fission ~1.1x102 MBg/cm3 High-High
chamber MBq/cm3 products High
DNSC/INOP
Flow H/L
Main steamline tunnel |Adjacent to 1.0x102 mSv/h to Coolant activation gases | ~1 mSv/h High-High
area steamlines 1.0x10* mSv/h High
DNSC/INOP
NOPR
Charcoal vault Inline 3.7x10° to 37 Noble gases Negligible High
MBg/cm? LowiNOR
T/B vent exhaust Inline 3.7x107 t0 3.7x10° | Xe-133* ~1.48x10® MBg/cm® | High
MBq/cm3 Xe-135 DNSC/INOP
Reactor Building vent | Inline 3.7x107 t0 3.7 x 10 | Noble gases ~1.48x10"% MBg/cm® | High-High
exhaust MBg/cm? Xe-133% High
Xe-135 DNSC/INOP
Plant stack discharge | Offline 3.7x10%t03.7x10°3 | Xe-133% ~1.85x10® MBg/cm® | High-High
(normal range) MBg/cm3 High
Cs-137 DNSC/INOP
1-131 Flow H/L
Plant stack (high- Offline 3.7x10% t0 3.7x10%  |Xe-133* ~1.85x10E-8 -6 Flow H/L
range) MBg/cm3* MBg/cm?® DNSC/INOP
High
High-High

r®Ed4LS

Joday sisAjeuy Ayojes jeuiq

20 "A3y



9L-G°L)

swoeysAs buidwes pue Buriojuoyy [es1bojoipey juanjyg pue sse820.id

Table 11.5-2 Process Radiation Monitoring System (Gaseous and Airborne Monitors) (Continued)

Principal
Dynamic Detection Radionuclides
Radiation Monitor Configuration Range’ Measured Expected Activity' Alarms and Trips
Radwaste Building Offline 3.7x1091t03.7x 10 | Xe-133% ~3.7x10"" MBg/cm?3 High-High
ventilation exhaust MBg/cm?® High
Cs-137 DNSC/INOP
1-131 Flow H/L
Gland seal condenser | Offline 3.7x10°t0 3.7x10% | Xe-133 ~3.7x10"® MBg/cm? High-High
exhaust discharge MBg/cm3 High
Cs-137% DNSC/INOP
1-131 Flow H/L
Control Bldg. HVAC air | Inline 3.7x107 to 3.7x103 Xe-133T Negligible High-High
intake MBg/cm3 High
DNSC/INOP
Standby Gas Offline 3.7x10° 10 3.7x10° | Noble gases ~1.85x108 MBg/cm® | High-High
Treatment System MBq/cm3 High
exhaust Cs-137% DNSC/INOP
1-131 Flow H/L
Inline 3.7x10 to 3.7x108 Noble gases ~1.85x10 MBg/cm® | High-High
MBq/cm?3* High
DNSC/INOP
Fuel handling area Inline 3.7x10° t0 3.7x107 | Noble gases ~2.22x10™ MBg/cm® | High-High
exhaust MBg/cm? High
DNSC/INOP

* Dynamic Detection Range is calculated based on the radionuclides and the sensitivity of the radiation monitor to the radionuclides. As this
calculation is based on vendor supplied info (sensitivity of the monitor), these values are estimated.

T Expected activities are estimated and are based on existing plants.

I Sensitivity based upon this radionuclide.
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Table 11.5-3 Process Radiation Monitoring System (Liquid Monitors)

Principal
Dynamic Detection Radionuclides
Radiation Monitor Configuration Range” Measured Expected Activity® Alarms & Trips
Radwaste liquid discharge Offline 3.7x10° to 3.7x10™ Cs-137% ~3.7x10® MBg/cm® | High/High
MBq/cm? Co-60 High
DNSC/INOP
Reactor Building cooling water |Inline 3.7x107" to 3.7x1072 Cs-137* ~2.22x10® MBg/cm® [ High
intersystem leakage MBg/cm? Co-60 DNSC/INOP
Drywell sump drain liquid Inline 3.7x107 to 3.7x10? Gross Gamma ~1.85x10"3 MBg/cm® | High-High
discharge MBq/cm? Cs-137* High
DNSC/INOP

*

calculation is based on vendor supplied info (sensitivity of the monitor), these values are estimated.
T Expected activities are estimated and are based on existing plants.
I Sensitivity based upon this radionuclide.
DNSC—Downscale Indication

INOP—Monitor Inoperative

Table 11.5-7 Radiological Analysis Summary of Gaseous Effluent Samples

Dynamic Detection Range is calculated based on the radionuclides and the sensitivity of the radiation monitor to the radionuclides. As this

Sample Description

Sample Frequency

Analysis

Sensitivity MBg/L

Purpose

P ——

As-abeve

As-abeve

As-above

Effluontrecord
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