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August 17, 1981
File: 30-2v
#3=C031-16

Mr. Darrell G. Eisenhut

Director

Division of Licensing

Office of Nuclear Reacl r Regulation
U.5. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Crystal River Unit 3
Docket No. 50-202
Cperating License No. DPR-72
NUREG-0T37, Item II.F.1, Additional
Accident Monitoring Instrumentation

Dear M>. Eisenhut:

By letter dated July 3, 1981, Florida Power Corporatio.. committed to submit
documentation describing the "noble gas cffluent monitors and the iodine/
particulate gaseous effluent mcnitors by August 17, 1981,

The attached report describes proposed equipment and system configuration for
monitoring the Reactor Biilding purge duct and the Auxiliary Building vent
exhaust duct. The above monitors and the Main Steam line monitors (imple-
mented under NUREG-0578, Item 2.1.8.b short-term) provide the required
monitoring of all potential accident release paths.

The attached five (5) copies ¢f "Post-Accident Effluent Pacticulate, Iodine,
and Koble Gas Monitors" are herein submitted for your review.

Very truly youra ’

Dr P.

luclear Support Services
Attachments
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Generai Office 3201 Thity-fourt” Street South & © O Box 14042 St Petersburg. Fionda 33753 e 813 - 866-5151




POST-ACCIDENT EFFLUENT PARTICULATE,
IODINE, AND NOBLE GAS MONITORS

August 17, 1981
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INTRODUCTIGH

In order to satisfy the requirements of NUREG-0578, NUREG-OT37, ard
Regulatory Guide 1.97 the existing gseous effluent monitors, RM-A
(containment purge exhaust) and HM-A2 (combined auxiliary building and
fuel hardling building exhaust), will be upgraded to provide continuous
radioactive measurement and recording of the noble ges, ana continuous
sampling for redioactive iodine and particulate concentrations likely to
be Jresent under post-accident conditions. Power supplies for existing
equipment are from vital sources as will be the case for all new
instruments.

In addition, the post-accident sampling system for the containment atmo-
sphere sampling and analysis has been conrigured to also provide the flexi-
bility of monitoring RM-A! and F4-A2 sample points. This system will per-
mit the on-line quantitative measurement of the radionuclide content of
the abcve plant release points.

UPGRADED OONTATNMENT AND AUXILIARY BUILDING NWOBLE GAS RADIOIODINE AND
PARTICULATY MORITORS

The existing RMS equipment -2rmits the measurement or noble gas fission
products in the effluent st <ams from the containment building vent (RM-
Al) and the combined auxiliary and fuel handling building vent (RM-A2).
The unite also collect and monitor rarticulate and iodine activities. The
exigting equipment provides mgrement i3 117 ;or noble gas tission
products in the range of 1 to JO™° mCi/em’ (a8 Kr-85), parti-
culate in the raage 10~ o 107/ MCi/cm3 (as Ce=-137) and iodine
in the range of 10~ to 10~ uvCi/em’ (as I-131). To comply with
Regulatory Guide 1.97 and NUREG-0737 post ident r rements, the upper
noble gas limits must bOeB increased 3'co 107 i/ for +:2 convainment
vent monitor and to 1 « Ci/em” for the auxiliarv/fuel handling
building monitor. Th s will oe accomplished by inetalling two additional
wide range, halngen-quenched GM detectors on the sample lines from each
exhaust vent. These will be measuring the noble gas content after the
sample line emerges from the existing monitoring uni*ts (ie. RM=A1 and RM-
A2). 'The configuration is shown in the attached figure. The mid-range
detector is measuring the noble gas content of the flowing gas stream in a
3 liter chamber with "reentrant" geometry, i.e. similar to a Marinelli
beaker configuration. The high-range detector is viewing the shielded
sample line through a collimator slot. Both detectors are the Victoreen
Model 857-10 and are connected to Victoreen Model 556-10 readout modules
which also power the detectors. Copies of the descriptive product litera-
ture on these and other components are included in the A ix. _To-
gether, the 3;let:n:c'cor pair will cover *he range of from 107~ ALCi/em? g

tc

10?7 A.Cifem” \for the containment building air effluent) or to 1
« Ci‘om® (for the auxiliary building air effluent). In addition,
comply with Regulatory CGuide 1.97 and NUREG-O737 post-accident require-
ments, the upper particulate gpd 1odin§ collection anc analyzing capabi-
lity must be increased to iC~ A‘Ci/em’. This will be accomplished by

providing dedicated digh Range Particulate Filters and silver zeolite
iodine absorption units with the capibility for ~nsite laboratory analy-
8is. Theee units .l their location will be designed such that plant
personnel can "amove, replace, and transport the sauples for the ~msite
ana’ yais facillty with radiation exposures that are not in excess c¢i” GDC
19. Thus, this 1ab analysis will provide the extended range required.




III.

1v.

Where practical, the lower rangs detector systems will be bypassed by the
sample air flow when the noble gas concentration exceeds their range so as
to protect their integrity and keep them operable for use when the radio-
active aoble gas concentrations returns to normal.

A1l exhaust air from thes: sampling and monitoring systems will be re-
turned to an appropriate exhaust duct so as to avoid contamination of the
room air in the vicinity of the monitor units.

POST~ACCIDENT CAS FADIOLOGICAL ANALYSES SYSTEM

Basically, the CAS, post-accident analysis sy.tm consists of an m-line
isctopic analysis subsystem which will identify and quantitatively wusesure
the radionuclide in the containment building atmosphere. This urit is the
APT Automated Isotopic Measurement Sysiecu (AIMS) which utilizes 2 high
resolution germanium ¢etector to provice amma-ray epectroscopic infor-
mation by which the individual fission pirroduct concenirations within the
semple can be determined. This AIMS unit is antomatically controlled by
an internal computer system wiiich also provides the computational ability
needed for reduction of the guma-ray spectral data to produce individual
nuclide concentration values. A deacriptive information sheet on the AIMS
unit ie -ttached.

SUMMAKY DESCRIPTION OF PROCEDUPE. FOR OPERATION AND CALIBRATION
A. Noble Gas, Particulate, and Iodine Monitoring

Pollowing modifications, the RM-A1 and RM-A2 units will still function
as befcre in a "norral" operation mode. Should the normal range of
measurement on the units be exceeded, the operator will isolate the
low range measurement components to prevent excessive contamination
and radiation damage to the subsystem. The operator can then monitor
the outpvt from the mid-range unit and isolate this component should
itas range also be surpassed 1, the gaseous fission product
concertration encountered in the sampled effluent. In addition, upon
the above switch over to the high-range mnde, sample collection of
particulates and iodines can also be initiated. The duration of this
collection period will be determined by the activity level of the
sample. Upon completion of sample collection ,the sample units may be
removed for onsite counting. As the concentration returns towards
normal levels, the more sensitive measurement subsystems may be
reactiviated by appropriate valve aligmment.

Existing, low range calibrations for RM-A! and RM-A2 will be used with
necessary calculated conversion from Kr-85 units to Xe-133 equivalents
provided to the system operators. The newly added mid-range and high-
range detectors will be supplied with factor calibrations against
stendardized Xe-133 concentraticns where practical. Otherwise, cal-
culated sensitivity values will be used. Cl..ck source response will
be employed to routinely determine the relative detector response
after installation.



B.

AIMS Cperation and Calibraticn

The Automated Isotopic Measurement System (AIMS), manufactured by
Applied Physics Technology, Inc., is aligned to the desired vent duct
80 a8 to measure the isotopic content of this sample. The AIMS is com-
puter controlled =2ad automatically performs changes in sample flow
paths and collimator position appropriate to changes in the concen-
tration of radiomuclides in the flowing sample. In this way, over-
loading of th: germanium detector system and the resulting data
distortion are avoided.

The AIMS for the CAS sample provides temperature and pressure measure-
ments and also provides the operator with timely information to indi-
cate adequate sample flow rates and to pe~umit the necessary sample
density correction calculations to be performed by the controlling

computer.

The AIMS units are¢ oquipped with a mixed nuclide standard calibration
source containing BA-133, Cs-137, and Co-60 to provide garma rys in
the ange of 80 to 1332 keV. The automated system will regularly
perform a cal‘hration against this standard. The operating software
for the AIMS contains stored absolute counting efficiency data for
each of the sample line/moving collimator combinations which were
experimentally measured at the factory. Any changes in the built-in
source counting efficiency curves will reflect changes in detector
operating paraseters that will affect the actual sample line counting
efficiencies in a proportional fashion. Therefore, changes in tle
counting eff'ciency as wsasured for the built-in standard will be us=d
to correct or modify the ctored efficiency coefficients for each
actual sample geomatry.
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13 I lividual Power Supplies Allow Independent . g g
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(3 Five Decades of True Log Readout ’ g '

3 Simp'e, Economic and Reliable Operation

O Interchangeable Detectors and Readouts
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* Area monitering systems detect gnd measure am-
bient gamme rediation. Tne VICTORLEN 855 Area
Monitoring System achieves this ih and around nu-
clear reactlors, #ccelerators, irradiators and other
facilities where radiation emitting materials are
handled or processed. The Code of Federal Regula-
tions determines limits on radiation exposure. Fart
of Title 10 of the CFR specifically states that per-
sons having in their pocvession fissionable materials
must have an operating criticality alarm syutem. The
VICTOREEN E55 Area Monitlor provides the neces-
sary criticality alarm capabilities,

Typecally, an area monitoring system will utilize a
detector in any location wherg personnel might pos:
sibly be exposed to an adverse amount of rad ation.
For reactor facilities, these areas consist of the fol-

2%y . § 1-'0-

B0 e i A L L
lowing: inzide and oulside the containment, fuel

sterage and handling areas, reactor boam ports,
hold-up tanks, coolant loops, normal working ereas
suth as labs, hallways and control roums,
NMonitoning of residual radiation 1s requited arnund
acceleralor and srradialor facilities, Additional
areas needing area moniioring are beam switching
yards, target and control areas,

Radwochemistry labs should have at lcast cne de-
tector in each room of normal size ond several stra-
tegically located in larger open areas, The roadout
consple, including the alarm set conirols, should be
lotated in areas under supervisory control, In addi-
tion fo issuing & warmng of high radiation losels, the
alarm 1trip can be used to actuate interlock devices
or other salety options.

SYSTEM DESCRIPTION

The BS5 A-ca Monitoring System consists of two
ecsential parts, the Readout Module and the Detec-
tor. The detector converts the incident gamma
tadigtion into an eleclrical s.gnal which is trans.
mitted to the readoul module with a multi-conductor
cable. Two ranies are available 0.91 mRE/h> to 100
mR/hr or 0.1 mR/br to 10¢ mR/ht. Two checking sys-
tems are provided to test the integrity of the system;
one continyous and one on-command.

A continuously it green lignt on the front panel indi-
cates the system 18 ON and will go out upon signal
or power failure. The Or Command ¢t mkmg system
cortists of @ minte sneunt of hnt) that
pivols into ¢ocitior anmpioging '~:‘c- ich onfo the
sersing tlement when the green ght s depressed.
This causes an upctcale readiag ve'lfymg system
integrity.

In addition to the failrate aiam figat, a red high
radiation algrm Lighf 1 mcluded on the front panel.

This is a aoncomtacting adusiable 2larm. Rotating
the front pane! knob to the “Alarm Point” position

REMOTE AlAhM 'METER B5B.2 o+ £58.3

e

RILZDOUT MEODULLS
300 o0 PLG-2 L

DETECTORS EL7.1 or ES7-2

® 0
f‘é*if

causes the meter to indicate where the alarm point
ic set. Adustment of the alarm se! point is accom
plished by partially withdrawing the moduie from
its housing and turning a 15-turn poteatiometer. In
addition to the red high alarm light indicalion on
the front pa.el, oulpuls from a relay are located on
the rear of the chassis to operate externa!l alarms

Each channel (detector ‘readout combination) has its
own Iindependent power supply ehiminating possibil
ity of losing many channels of instrumentation with
the failure of one power supply.

The compact modular so'' 3 sfale design pennits
mounting three readopt imodtules in a !. tngh wide
relay rack chaszsis only 3% ..-.:":95 high. Tre 1 i«d

weather-prool detec .ot comes eguipped with 2 mount-
ng bracket for easy instaliation,

Certifind test data has shown that 855 Area Kunitor
ing Systems will continue to operate with 2 seianug
lcad of 1 G in the honizontal and vertical dire-tion
over frequency range of 1 — 30 Hz
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VICTOREEN 855 Area Monitorirg Systems consist
essentialy of a halogen quenched G-M tube whose
pu'ses drive 3 multiple pump ratemeter circuit. The
cutput from the pump circuit 15 a true log d.c. signal
directly re'ated to the radiation intensity.

The G M tube ie shielded with appropriate filter ma-
teric' 1o provide the necessary Foesgy Correction for
conversation of cpm 1o Roentgen/hr.

weERANIUN

A built-in anti-saturation circuit precents the sysiem
readings from fatling off full srale duning over-range
condilions.

tiatural background and check sowce conttibution
holds the system in the non-failure condition. It
for any reason, the system stops responding 1o radi-
ation, a failure condition will be indicated on the
readout module.

ACCESSORIES

The 8581 Remote Alarm is a visual and audible
alarm which can be mounted adjacent to the de
fector or any other convenient incation. The £58-2
or B58-3 Remote Alarn/Meter 15 basically the _.me
a< the B58.1 Remote Alarm but also provides 2 332
inch wide meter scale, five decade visual display of
the radiation level. The 848.2 Readout Enclosure

providges a rugged, attractive enclosure in which to
house the readout module when single chiannels are
used. The enclosure can be vsed as & bench top
unit g shelf mounted The B4AR.' charsis provides
a convenient means for installing three readoul rmod-
ules in 2 standard 19.inch relay rack. The E584
blank plug-in panel is used when less thar. three
channels of readout are required.

MODEL 858-5 FIELD CALIBRATION KIT

The 8585 Field Calibration Kit provides 2 quick
means of checking the calibration of the VICTOREEN
Mode! 855 Area Monitoring Sysiem

A sealed tadiation source, in cenjunction with re-
producible geometry, assures constant, accurate
results.

The 0.1 mg Radwm Source s enca lated in 2
Platimum-tradium ¢ gred inside a sieel
fube syrroung: ) 3d 5 ig.

Radiation leve! cne foot from any surface of the
unit it less than 1 mR/hr,

syle and

~ =
¢ Vs

Features ...

Precise, Accutate Calibrations

Safe, Quick Means of Checking System lrnteprity

Encaprulated "*Ra Source and Highly Repreducible
Geometry

Scale Reading &pprovimately 30 mR/hr

Individual Calibsation supplieg with Each Calibrator

Specifications . ..

Source Activity: 0.1 mg Rachum n a Platinum-irndium
Capsule

Oimeryong

Net Weght

Phengtic Lirer for Jreine § ‘ NG

s~

tor 3 27" K
124 ¥g)

ant ¢ %012 1cm. € QA em).
% I

ol detellon.
An & £ C lFoense i not reguied Mownever [ utchasers

in agreement siates may be subject 1o licensing or 1eg-
sgtrabon it et s

et A s e
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SPECHICAIIONS

DETECTORS E571 or £57.2

Type: G W tube

Fill: Zegon, balcgen quenched

Range Mooe! B57.1 Detector GO) tc 10° mR e,
Wode! 8572 Detector, 0.1 10 10 mRinr.

(nw Dependence: < 15% from 100 Kev to 1.3

Radiation ©. ‘ected: Gamnma.
Temperature Limits: —20°F to 180°F
(=29°C to 60“C).
Pressure Limits: 30 psig.
Humdity Limits: 0 1c 100%.
Connector: AN3I102.161P.
Detector Elenent Lite: Exceeds 1000 hours at full-
scale or over,
Etectronic Exposure Lite: Approaimately 10° Rads.
Dimensions: 3" cameter, 79" high
{7€3cm, 181 cm).
Weght Appeonimately 1 pound (0 45 Kg).
Mounting. Wal! b-acket,
Remate Capability: Up to 1000 feet.

READOUT MUDULES E56.1 or B56-2

Meter Scate Size. 3%:" (8 50 cm) taut band.

Alarms: ‘
Fail Alarm; A green pust button hght is provided
on the front panel, This Light is ON dunﬂg op-
eration ant goes out if the signal or power fails,
This circuit sutomatically resete when a malfunc-
bion 15 conected. Depressing this pushbution
will actrate the check soutce in the detestor
Causing an upscale reading proving the (rannel
wiegrity  Tne pushbutton s spring lcaded and
will return the channe! 1o normal operation when
releared,
Migh Aiarm; A reg pushbutton hight s proviced
on the tront panel. This Light will go ON when
the radiation eacevds the presed level Depress.
ing thas spanp 1ovdied button will reset the
alanp wher the rec alion har subided belon the
i ey rvel. The slerm will not roset whiie the

yiation Jegst shisf 1he algum st pont

Tne Gt Ratr (eve! tnip poist 1= adposted by
mrans of 3 lhaurn polenticmeter, localed on
the printed circw! board.

Controls:
Retary Fonction Switeh; “OFF™ position shots off
ali power to the chrannel. "OPERATE” positon
puts Channel imto normal cperation. In “ALARM
FOIRT" position meter need . adicates where
the alarm pon' 13 sel The alarm cocuil 18 150
lated o prever the alarm from actualing angd to
prevent a recotder computer from tracking the
alarer pont when switch 18 held in the “Alarm
Famt™ posation  This switch 18 spring loaded to
return 16 the “OFLRAL " position when relpased
External Blarm Contacts, High and tal S amp.
eres. 120 volts, SP0T.

Recorder Dutput: O 1o 10 mv. Spans five decades
(s ated from Compater oautput)

Cemputer Output: O to 50 mv (salated)

Connector: Terminal stap for hookup of detector
cable, mecorger, compuler, external alarmy end
tollvem meters or Lack of printed cocuit boards
Acrevadle from front with unit withdrawr from
1ark

Temperature Limats: 32°F 10 1 20°F
'€ 17 89°C)

Humidity Lunity: 0 95%

Input Power Reguaement: 117,232 volty = 159%,
50 60 Mz

Power Supplied. - 607 volts repuiated. = 22 volts
unrepulale g, = 10 volts cegutates, G B «lts
teguiated

Ausitiary Poaer Y5 10 Y8 yn'ta d 2 hattery (eland-
byl 300 e o anenam

Meter Response: [Approx ) 2.5 sec for ‘ull scale
aeliection

Time Constant: 60 €. € sec w 01, 1. ] mR/hwe

tespectively

Dimentions: £%" wide. 3" hiph, 11%" deep
(84 cm EBS0 cm, 783 ¢m)

Weight: Approx mately 3 pounds (1.3€ Kg)

REMOTE ALARM 8581
Visual Riarm: Red lLight, 17 square, 33" thick
(2.54 cm, 1.27 cm).

Ludible Atarm: loud buzzer activates with alarm

bght.

Logic: Same as the “High Alarm™ on the Readout

Voaduie.

TYemperature Limits: —20°F te 140°F
(23 C 10 60-C)

Huymadity Limits: O to 95% (weatherproof).

Mounting: Measy duty industral junction box with

fianges for wall mounting
Dimensions: 7" ¢ h, 7" wide 4" deep

(17.8em, 17.&8 cm. 162 cm)
Weight: 4% pounds (2 15 Kgl

REMOTE ALARM METER BSB-2 or P58.3

Range: Mode! E58.2; 001 to 10" mR/hr.
Mode!l £855-3. 0.1 to 10* mR/he.

Visual Rlarm: Same a5 Remote Alarm above.

Rudible Alarm: Same as Remote Alarm above.

Logic: Same as Remote Alarm above.

Temperature Limits: Same as Remote Alarm above.

Humidity Limits: Same as Remcte Alarm above.
Mounling: Seme as Femate Alarm above
Dimensions: Same a: Femote Alarm above.
Weight: 5 pounds (2 26 Kg)

Meter: 34" wide wilh § necade dsctay (B S0 cm)
Remote Alarm Neter tracks reaocou! module

meter within = 2% of fuliscale,
SINGLE CHANNFEL

Application: S:nple Channe! Ave Monipring Bad
c

it Module

Construction: W-ar arpund, weldes stee! case, with

chagine! puwde tor moadyle mnsertion

Mounting: Rubber pads for bench or shelf
mounting.

Dimensions: 40" high, €35" wide, 127 deep
(114 cm, 165 cem, 30.4 cm),

Weight: £34 pounds (2 60 Kgl

RACK CHASSIS (E2B.1)

Apphication: Multi.channel &gz NMonitorning Reag

vyt Modules.

Construction: Sheet <teel welded tc angle steel
Lrathets, with plastic guides for insertion of

thiee readou! modulies

Maounthing: Designed to it in stantdarg 19 inch

relay rack.

Dimensions: 3':" hugh, 19" side, 11%" deep
(E9 cm, 48 3 ¢cm, 28 3 cmr)

Weaight: 73 pounas (3.50 Kg),

BLANK READOUT MODULE PANEL (BE58.4)
Apptication: Fill in blank spacels) of the rach
thpssis
Construction: Aluminum frame with black finish,
Mounting: Simply chidos ante the rech chatsis
Dimensions: 31" hugh, %" wide
(EG0cm, 14 4 cm)
Veght: 15 pound (023 Kg)

DETECTOR CABLE (B2E 6)

Type. Nults conctuctor, cuter 1o 0'a%on
waterpeoot

Dutside Diameter: Y27 nomnal (1 27 ¢cm)

Temperature Limits: . 20°F 1o 158°F
(-40°C to 720°C).

VICTCREEN INSTRUMENT DIV, of VIN } -

10107 WOODLAND AVENUE « CLIVELAND, OHI0 44104

Phone [216) 795 8200

INex.9-73

VICTOREEN

o TWX [£10) 421 8287
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