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» Commission

(215) 841-4000

May 16, 1983

Subject: Limerick Generating Station, Units 1 and 2
Request for Information from the Radiological
Assessment Branch
References: (1) A. Schwencher to E. G. Bauer, Jr. letter
dated March 11, 1983.
(2) Conference call between the Radiclogical
Assessment Branch and Philadelphia Electric
Company on April 28, 1983.
File: Gov't 1-1 (NRC)

Dear Mr. Schwencer:

The attached documents are draft question response changes and draft
text changes to the FSAR resulting from the discussions with Mr. Mike
La Mastra, Kadiological Assessment Branch reviewer, at the referenced
conference call.

The changes to items 3 and 9 will be formally incorporated into
the FSAR revision scheduled for May, 1983. The balance of the changes will
be formally incorporated into the FSAR revision scheduled for June, 1983.

Sincerely,
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cc: See Attached Service List
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High-radiation alarm light (amber)

Downscale alarm light (white)

Alarm reset (push button)

Meter zero adjust (on the amplifier)

Alarm level adjust

Trip check pushbutton

Power supply switch and "power-on" light (clear lens)
‘ Indicators to show power supply vcltages

i0. Annunciator outputs

1. Recorder outputs

- DO NN W

e. The radiation monitors are calibrated at regular time
intervals in accordance with station procedures.
Calibration methods are covered in detail in the
equipment procedures manual.

f. The following annunciators are located in the control
room to alert the operator:

Reactor enclosure area, high-radiation (Units 1 and 2)
Refueling floor area, high-radiation (Units 1 and 2)
Turbine enclosure area, high-radiation (Units 1 and 2)
Turbine enclosure common area, high-radiation
Radwaste enclosure area, high-radiation (common)
Refueling hoistway common area, high-radiation

Hot maintenance shop, high-radiation (common)

Unitized area, low-radiation (trouble)

Common area, low-radiation (trouble)

WO W -

12.3.4.1.3 Local Area Monitors

In addition to the area radiation monitors described above, a
total of four local area monitors is provided, located on each of
the two refueling bridges and the two turbine enclosure crane
cabs. The essential differences between these monitors and those
area monitors described above are as follows:

a. No outputs to the control room are provided.
b. Alarms are local only.
e. No recorders are provided.
d. Local power (battery) packs are provided in the event of
external power cutoff.
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LGS FSAR
INTRODUCTION & GENERAL DESCRIPTION

CHAPTER 1 Q?‘ F,T ‘

FIGURES

Title

piping and Mechanical Reactor Bldg. Drywell
Unit 1, Plan at Elev. 310 Feet, Areas 11,12
15 & 16

piping and Mechanical Reactor Bldg. Unit No. 1
ection B-B, Areas 11, 12 & 16

piping and Eguipment Layout, Drywell
Unit 1, Section D-D

Reactor System Heat Balance
piping and instrument Diagram Legend

Logic Symbols

Access PaThs

j13-2 pose Kate Reaucton Focters for ECLS|RHL
Pipina (0 vo 29 N7

[,13-3 pese> Kate £ cavchen FACHTS Yor ECCS/EHK
P:'omi ( 24 Yo 720 Hrs.)




LGS FSAR

Non-LOCA s ool |
High-Energy Li s >
LOCA Source Term Preak Source T
(Noble Gas/lodine/ (Noble Gas/lodine/
Containment particulate) pParticulate)
Outside Percent Percent
(100/50/71) (10/10/0)
in reactor {in reactor
coclant system coclant syster
Inside arger of (10/10/0)
5100/50/1) In reactor
in containment coclant syster
-
(100950/1)
in reactor
oclant system

adiation and shielding design review of vital areas and
~ent will be completed in order to determine what corre tive
s required, if any, to provide for adequate acces

d to provide protection for this equip

<emote Shutdbwn pPanel Area

foactive source terms used will be equivalent to the
e terms recommended in Regulatory Guides 1.3, 1.4, V.7, and
18.¢.5. Existing shielding for the Main Control Room is

Rev. 3, N3/B2 1.13-24



. 11.B.3 POSTACCIDENT SAMPLING =R g} oy
Position nﬁ Al

A design and operational review of the reactor coolant and
containment atmosphere sampling line systems shall be performed
to determine the capability of personnel to promptly obtain (less
than 1 hour) a samp.e under accident conditions without incurring
a radiation exposure to any individual in excess of 3 and

18-3/4 rem to the whole body or extremities, respectively.
Accident conditions should assume 8 Regulatory Guide 1.3,
*Assumptions Used for Evaluating the potential Radiological
Conseguences of a Loss-of-Coolant Accident for Boiling water
Reactors,” or 1.4 *Assumptions Used for Evaluating the Potential
Radiclogical Consequences of a Loss-of-Coolant Accident for
pressurized Water Reactor” release of fission products. I1f the
review indicates that personnel could not promptly and safely
obtain samples, additional design features or shielding should be
provided to meet the criteria.

A design and operational review of the radiological spectrum
analysis facilities shall be performed to determine the
capability to promptly quantify (in less than 2 hours) certain
radionuclides that are indicators of the degree of core damage.
Such radionuclides are noble gases which indicate cladding
failure and isotopes which indicate fuel melting. The initial
reactor coolant spectrum should correspond to 8 Fegulatory

Guide 1.3 or 1.4 release. The review should also consider the
effects of direct radiation from piping and components in the
auxiliary building and possible contamination and direct
radiation from airborne effluents. 1f the review indicates that
the analyses required cannot be performed in & prompt manner with
existing equipment, then design modifications oOr equipment
procuremnent shall be undertaken to peet the criteria.

In addition to the radiological analyses, certain chemical
analyses are necessary for monitoring reactor conditions.
procedures shall be provided to perform boron and chloride
cherical analyses assuming a highly radicactive initial sample
(Regulatory Guide 1.3 or 1.4 source term). Both analyses shall
be capable of being completed promptly (i.e., the boron sarple
analysis within an hour and the chloride sample analysis within a

1.13-25 Rev. 3, 03/82
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the development of special post-accident procedures, _
installation of additional permanent or temporary sbxeldxng.
relocation of components or piping, or requalification of

components. -

¥  Areas and eguipment which are vital for post-accident
occupancy or operation were evaluated to determine if
access and performance of reguired operator activities or
eguipment functions might be unduly impaired due to the
presence of the postulated radiation source in the selected
systems. Systems reguired or postulated to
process highly radioactive fluids or gases outside the
containment during post-accident conditions were selected
for evaluation. Radiation levels in adjacent plant areas
due to contained sources in piping and equipment of these

systems were estimated. ﬂ\i,bme Saureces cmused f7

bed
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B. Vit Krea Tdenti Gcation

Areas which may reguire occupancy to permit an operator
to aid in the mitigation of or recovery from an accident
are designated as vital areas. A review of the Limerick
Generating Station was made which determined that the
following areas should be designated vital areas.

e
Continuvous Occupancy T";"

=) e
1) Main Control Room g‘{r\:}g}\j -

2) Technical Support Center

3) Operations Support Center
4) Security Center

Infreguent Occupancy

1) Counting Room
2) Radiochermistry laboratory

7 ro‘f 0@’){. }
3)7 Sarpling Station

‘g077* Stack  patvument r5em
4) el et e oY

§) HVAC panels at el. 3N4°

€) Ralwaste control room

7) Qiesel- gensrar®r area
Potental vital areas That- arc not- listed above were

oxcluaed for The Yollowing reasons. The post—LOR
[7caandnn¢;\ 0

£E52TR; (2%

(ot Mﬂvfr—(d‘&“
Ve er
W«M mmo‘fi/y controlled e, Yhe
d?/)em%w fn The m;n control reem and rerw'c

no local owcess. Theee 15 n0 manual LS

a/('fn ment area &x Limerck. Tnstrument pamels

29n1‘ammmf isolaton valves
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A review W was
made to deterwine ﬁhich systers could be reguired
to operate and/or:txpected to contain highly
radiocactive materials following a postulated
accident where substantial core damage has occurred.
The results of this review are presented below.
I, (High Peessnce Loolamr B ec hiom Reaciyr Love Tolat om (80/in9
@ Corc Spray MHPCYS(RCIC) s=t= Les auol Meat

Eomeval Htx,lnuerf?afAml Piping Fi 1l Sgstems
@Tre Cor: Spray, RHR, WPCI (water side) g «
systems would contain qg;

KCI1C (water side

supprecsion pool water beiny injected to the {\\_‘
{ reactor coolant system. Althoush the HFC1 G g

and RZIC systems could a;so carry condensate, DL

suppression pool water, assured for this >

X
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review for conservatism. The steam sides of
the HPCI and RCIC systeTs would operate On
reactor steam.

Qprowy
By RHRA(Shutdown Cooling Mode)

The RHR system recirculates reactor water when
it operates in the shutdown cooling mode.
Before operation in this mode can be initiated
the reactor must be depressurized to less than
7% psig. This depressurization is expected to
remsve substantially all of the notle gases

released into the reactor water. Following

a postulated serious accident the HPCI, RCIC,
RHR (LPCI1 mode), and Core Spray Systems would
inject water into the reactor coolant system,
This water from the condensate tank and/or the
suppression pool would dilute the reactor water
prior to the initiation of shutdown cooling with
the RHR system. This airieidems reviev et
sssumed that there are no noble gases in the
reactor water in the RHR system for the shutiown

cooling mode ~
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s Lentrol Kod Quve (CKD) Jn'urm

The opcration of the CRD system was reviewed to

determine if the scram discharge headers will

contain highly radiocactive er followinz @ ‘
postulated accident. It " determined that g\

they will not. prior to a scram the CRD hougings A _;Qg; -
contain condensate water delivered by the CRD raNie L

pumps. When a scram occurs some of this conden- e

gate water from the CRD is discharged to the

scra~ discharge header. After the scra=, SO7¢
condensate and reactor water flows to the scra~
discharge header until it is corpletely fille3.
Thie takes a matter of seconds., Since the vents
and drains in the scranm discharge healer are isole-
ted by the scram, all discharge flow then SICEE.
Since it is not reasonable to assu-e that gig=ifi-
cant core damage occurs in the first few seccnds
following a scram, the scrar discharae header

will contain only a mixture of condensate and Fre-
accident reactor water following this postalatesd

accident.

Leocror wWoter Cleamup ( BUWCL)

4, "A Meew: Systen

For a major accident with resulting core da=a3e,
the RW-U system would be jsolated and would
contain no highly radicactive materials beyond
the second isclation valve. On a BWR this syste~
is not necded for reactor coolant system venting.
It would not be practical to use it for accident

recovery after a major accident. p%s therefore
assumed that this system would nof\orperate with
highly contaminated reactor water.

§ & Gascous Radwaste System

For a major accident with resulting core dama3e,
jt would not be practical to us® the gasedus
radwaste system for accident recovery. Noble
gas isotopes with long lives would cause exces-
sive offsite doses if the gaseo:s radwast;
system veed after a design asis accident,

T e .

L+ was ‘Thepetore assumed That ‘his Jj.cl'om
would nbt ofy/are.

. Par Aceident- Jasz//;nj Lines
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reacter Ceolant //re.uw}ecd or depresur eed)

&r Suppression peel wdter, Jepevding S
‘The %h{f /’;ac Yate o /aan‘fm.

1.6 Gertonment Atmisphesic Cemfrel JSypstem

The recombiner systemgwould recirculate prizacy ara
containment gas after a serious accident in ordsr a_ga:mfed
to keep hydrogen and oxygen concentrations at La

b acceptable levels. { iy mgcu/mw

tandby Gas Treatm Tem Jb?S}W dov Exlosure

% ;ai_.-a—-, - .’:““E&lrw/aﬁm $rm{t££s)

5675 ant KELS ‘(
TI’.QA - 3 - - “
i ety m—tyoeem would collect g\?
ai:horne activity in the secondary containment k ':zj

N b
following a serious accident. Radiocactivity aVve Ll
would be collected on the filters and charcoal v -
beds in these systems.

9. Containment
The tree volume G ‘The ,w)m\/f containment
/s | asumed Yo miﬁa\/‘/f Certtam /d{fe amounts
of past - accident— ackiaty. Thase Sowrces,as wel/
as trase assumed Yor ‘the Ja,/rcﬂ}m/am/,
are described below. Shme ‘fﬁrﬁyﬁ ‘the
dgwe// ard wetwel walls wWéuld cause A
ng@:b/c mcreae Yo ‘The Secondary
tontamment- airbérne amd PPy alases,
and ‘frerefore ws  pot inctuded in ThfswaTI=

P ﬂd? review).
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Q. Source Release Fracthons

The followin release fractions were used as 8 beacis
for determining the concentrations for thc[:ﬁxelsxn;
review: RenTion Avp

source A: Containment atmosphere: 1008 noble gases,
254 halogens

S T TP
—te e

Source #: Suppression ponl liguid: 50% halogzens,
1

8 Vv solids {5?. 1 4
Source J: Reactor tearm: 100t nohle gases, ""9
EE ’ 25% ha.ogens .

These release fractions were applied to the total
curies available for the particular chemical
species (i.e., noble gas, halogen, or s21id) for
an eguilibrium fission product inventory for »
light water reactor core.

Source O Pressuneed (eocter coolant : 160% aoble gases,
S$0% halogens,
1%e sOliAS

E. Source Term edels
The assumptions Used for release “tractions

ycakﬂorl ﬁ”’. . .
for “The YSHielding AL revied) are

¢nuf17n}!1' ‘?éxhlf:_’,l

(;;Ese release fractions are, however, orly the firet
step in modeling the source terns for the activity
concentrations in the sytems under review. The
decay time and dilution volume also affect the
rational for the selection of values for these
}<E} raneters.

1. nDecay Time

For conservatism, no decay time credit ~ac taven
for the radicactive decay that might oscer befcore
fission products would be transported to tre
various systems,




@ Dilution volume
( A The volume used for dilution is important;
,L -

linear fashion. The following diluticn vola~ss

vere used with the release fractions and decey
times listed above to arrive at the final so.rce {ﬁ?
*
%‘*b

terms for Lhe shielding reviews. 0

affecting the calculations of dose rate in @ Q

source A: Drywell and suppression pool free air
volumes.

evlant I'-”W:l( B eacanad |
1t The eper- |
31.‘, f.? cr - [ SOVTCE %: The volume of the reactor coclant ‘
i 5.4 systeraplus the suppression pool water |
¢ and |

C

a volume.
Pre.uufc) |
Source p: The total reactor system steam voluTe. |
of ‘The reactor coolant-System. 1

Scurce @ The volume

i 1W (antGined Séuvces and Or well |
amal .Sewnda:'_lr Lenttinment Rirkgrne S rees |

fecdent Cpexating modes wore assumed fov Coch *ystem.

in defining the lirits of the connected pipin3
sutject to contarination listed pelow, norrally
ghu* valves were assumcd to rerain shut.

|

*» Core spray system = Source L8

High pressure coolant injection systew

Liquid - Source g8
Steam = Source pC(with credit for stez2”
specific activity reduction due

to turbine operation).

Reactor core isolation cooling system

Liquid - Source gé
gteam =~ Source pC(with credit for stea~
specific activity reduction due

to turbine operation).

Residual heat removal system = Source B
v i 5 it
PRR NPT —— PG

(ail modes)
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yolume tyavérﬁ

- drjwe// - Source A

- Stawmdéey Oas ﬁca;‘man/ Sestem, Leactor |
Grclosure fecirculat v Jfrm’m |

Jemda:fr Confainment ﬁ‘ﬁy;:?'

The following major assumptions were used to
calculate thezairborne radiation doses and
the radiation 30::?\!0: the SGTS filters and
the RERS filters. .
. " .sewhdm_j centeinment

A.% 1008 of the noble gases and 25% of the
halogens are available for leakage into

the secondary containment.

b,t—, The primary to secondary containment
leak rate is 0.5% per day.

i ¢, &, Airborne activity in the seconlary con- .
tainment is confined to spaces below
the refueling floor. uuwnu\ w,ﬂ.,u;.ﬂ’ -

A.% The RERS flow rate is two air changes
per hour. - _\ ConTh et

£.% The SGTS flow rate is one halt[a-ir
change per day.

£. % The RERS charcoal filter is 95% efficient
with respect to halogens.



3"' The S67S chavecal Yil/ter i3 100% efbeicn?
WiTh /e.s,oecr_-«/u lu/arcn.s Yor Ya/ler
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h. The activity inventory in the core was
based on 1000 days burnup and daughter
product formation was not considered.

These assumptions, which have off-setting
effects, were necessitated by limitations
in the computer code used to treat the

transport of activity from primary to
secondary containment.
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Inte grated gamma dose was then determined by adding ak
the post-LOCA integrated dose to the : a0y
—— operating integrated dose. The equipment ‘gquali-
fication levels for all safety-related electrical
components were compared to the applicable calcu-
lated dose. For those components initially
listed as inadeguately qualified, more detailed
calculations were performed, taking into account
dose/distance relationships in order to determine
more realistic doses. A set of dose/distance
curves for each system was developed as part of
this effort.
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osT
P
9? Both gamma and betajdoses were calculated >
for the primary containment. The doses - P %
pi) 5\ gR

were calculated by assuming that 100% of s
D

the core noble gas inventory, 50% of the
core halogen inventory, and 1% of the core
solid fission product inventory are re-
leased. These scurce terms are consistent
with those specified in NUREG-0588 and

The primary containment airborne dose
calculations assumed that 50% of the 50%
(i.e. 25%) halogen release from the core
plates out instantaneously, as assumed
implicitly in Regulatory Guide 1.3, Rev. 2.
The airborne doses were calculated assuming
source terms diluted by the primary contain-
ment (drywell and wetwell) free volume.
These assumptions are consistent with those
specified in NUREG-0737.

The beta doses and dose rates were calcu-
lated assuming an infinite cloud gecmetry.

For components inside primary containment, the

total integrated garma doses were calculated b am""‘-
adding the post-LOCA primary containment¥cloud

dose to the 40 year normal operating dose. Dose

distance relationships were not used to reduce -
post-LOCA doses inside primary containment.
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6. Personnel Exposure Limifs Ve

The general basis for personnel radiation

exposure guidelines was 10CFRSO, Appendix A, GDC

19. The following additional radiation limit

guidelines were used to evaluate occupancy and
accessibility of plant vital areas, and Qicess Iaﬂ"”'-‘.

Fadiation Exposure Guidelines

Occupancy Dose Obsective

Continuous <5 Rem for duration
Infreguent <5 Rem for all activities
Accessway <10 Rem/hr

These dose objectives are fpr personnel access only.

ot

received by personnel in vital areas of
:E:t?gﬁgé; OCCupancz should be <15 mre Javera .n:er
30 days). The doseSsabw for these areas/ il eterudu1
using the control room occupancy factors contalge n
SRP 6.4, as discussed in NUREG-0737, i.e., 1.0d or
0-1 day; 0.6 for 1-4 days; and 0.4 for over 4 days.

ord Occess fuﬂu

received by periﬁgnel in an infrequent
gzgug:ﬁgy of vital areasvis determined by taking into

tivities
the frequency and duration of the ac
:::?g?;ated for that area, and is consistent vitht

GDC 19 limits. Average area dose rates are used to .
determine personnel exposure, although local hot spots

may exist.
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rralter oenolosure

will be inaccessible after a design basis LOCA. However,
this does not present a problem since it does not contain
any vital areas reguiring operator access. -y
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gases could escape from the plant structures and be drawn into |
the supply air intake. ‘

There are four independent monitors, separated in accordance with
1IEEE 275-1971, that monitor air inside the control room intake |
duct. These inline monitors respond to the gross radicactivity |
in the vicinity of the detectors. Each monitor provides three

alarm conditions: low, high, and high-high. The low and high

alarms trip the control room annunciator. The high~high alarm

trips the control room fresh air isolation valves and starts the
control room emergency fresh air supply, which provides for the
filtration of the incoming air through HEPA/charcoal filters.

The trip of either monitor A or B shuts off the control room

fresh air supply, and the trip of either monitors A and C, or B

and D, starts the control room emergency fresh air suppiy. (See
Section 6.4 for a more detailed discussion of control room

isolation on detection of high radiation.)

11.5.2.1.5 Control Room Emergency Fresh Air Radiation Monitors

This monitoring system is actuated by the tripping of the control
room fresh air supply isolation valves. Particulate and iodine
radioactive isotopes are removed by the HEPA and charcoal
filters. Radioactive noble gas concentration is measured and
continuously recorded. These inline monitors detect gross

Q_ radiation only. Two monitors, separated in accordance with
IEEE 279-1971, monitor sample air from the control room emergency

fresh air duct.

Each moniter provides three alarm conditions: low, high, and
high-high. These alarms trip annunciators in the control room.

All requirements of this system are identical with those of the
contrel room air supply radiation monitors except that no
provisions for valve closure are made.

11.5.2.1.6 Primary Containment Post-LOCA Radiation Monitor

This monitoring system is comprised of four ion chamber sensors
for the primary containment in the event of a loss-of-coolant
accident (LOCA). After such a postulated accident the monitoring
system measures the gross radioactivity present in the
conteinment atmosphere. This information is transmitted to
control room personnel to provide them with a basis for making
safety-related decisions.

. A downscale annunciator is
provided to indicate instdument malfunction. SThefour—sensors—
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1 High- and low-volume portable samplers capable of

attaching filters and charcoal cartridges for particulate
and iodine monitoring.

The ventilation system monitors are located at positions which
provide representative air concentrations and a rapid indication
of abnormal conditions. Those systems which require HEPA
filtration have monitors upstream of the filters. Both the
inline Geiger-Miller tube and beta scintillator, and offline
particulate, iodine, and noble gas monitoring configurations are
utilized. Readout and annu tion are provided in the main
control room and/or radwaste control room. Emergency dc power 1s
provided in the event of loss of offsite power. The detectors
are calibrated routinely and after any maintenance work is
performed on the detector.

Continuous air monitors (CAMs) are located in freely accessible
areas where airborne radioactivity is most likely to exist.
These CAMs are mobile and can be moved from area to area as
deemed necessary by plant conditions or maintenance operations.
CAMs incorporate either fixed or movable filters for the
collection of particulate activity, which is monitored directly
by a detector. Readout is recorded in CPM. The filters can be
removed for further analysis using counting room instrumentation.
Audible and visual alarms indicate when set point levels have
been exceeded. The detectors are calibrated routinely and after
any maintenance work is performed on the detector.

The CAM's primary function is to indicate trends and sudden
changes in airborne activity. Typical locations are solid waste
handling areas, spent fuel pool areas, and the reactor operating
floor and turbine building. The monitoring system is capable of
detecting ten MPC-hours of particulate and iodine radioactivity
from compartments which have a possibility of containing airborne
radiocactivity, and which normally may be occupied by personnel.

A flexible hose can be attached to the monitor intake and
inserted into a cavity or work area to detect the presence of
localizad airborne activity. Conformance to Regulatory Guide 8.2
is discussed in Section 12.5.1. The guidance of Regulatory Guide
8.25 will be followed.

f"%**@i e sl T i

. Low- and
high-volume samples with filter paper or charcoal cartridges are
used. These are described in more detail in Section 12.5.3.1.3.

12.3-25 Rev. 6, 06/82
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SENIOR HEALTH PHYSICIST

NAME: Kenneth H. Taylor 11

EDUCATION AND TRAINING

19764 to 1976 U. S. Navy Nuclear Propulsion Schools: Engineering
Laboratory Technician (13 wks.), Reactor Plant
Operator (26 wks.), Nuclear Power (24 wks.)
Machinist Mate (16 wks.)

Purdue University, B.S. in Environmental Health
Purdue University, M.S. in Health Physics
Engineer Orientation Training Program - Four week
course in the fundamentals of Nuclear Power Plant

Cperation

WORK EXPERIENCE

6782 to Senior Health Physicist
present Limerick Generating Station

assist in pre-startup development of Health Physics
£ Chemis‘ry group end radiation exvosure control
and measurement program. Participated in Prach
Bottom Atomic Power Station HPELC activities,
including procedure development, plant operations,
and activity evaluations.

1978 to Assistant Laboratory Manager/Senior Laboratory
6782 Technician - School of Civil Engineering,
Purdue University
Supervised design, fabriecation, cperation,
calibration and repair of equipment in the
Hydraulics and Systems Engineering Laboratory.
Cost estimating and purchasing.

Maintained field data collection stations.

Developed and installed a computerized remote
sensing data collection system.

Figure 2.1.1(a)




1976 - 1978

19764-1976

Safety Inspector/Engineering Laboratory Technician
USS Eisenhower, United States Navy

Resporsible for safety and industrial hygiene
related to reactors, propulsion plants and
electrical/electronic equipment.

Developed control program for benzene products to v”?(
: PL.i»

comply with emergency standard. e\ P

Assisted in development and implementation of @ ,,\ Ll

safety procedures.

Edited weekly and monthly internal safety
publications.

Technical guidance to departmental safety
personnel.

Staff Instructor/Engineering Laboratory Technician
U. S. Navy

Instructed at D1G Reactor Prototype...radiological
controls, reactor plant chemistry, plant theory and
operation, emergency and casualty procedures.

Performed radiation, contamination and airborne
radioactivity surveys; exposure monitoring and
control, perscnnel dosimetry, radiocactive wasts
processing and accountability, decontamination and
related functions in support of reactor refueling
and plant overhaul.

Figure 2.1.1(b)
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TABLE 471.6-1

HEALTH PHYSICS AND CHEMISTRY INSTRUMENTATION

INSTRUMENT
Durect (., w? Plasom 7
gpectropnotometer

Gas Chromatograph

Ion Chromatograph
Photoelectric Colorimeter
Turbidimeter

U.V. Spectrophotometer
T.0.C. Analyzer

Germanium Counting System

Proportional Counter

Whole Body Counter System

pﬂdu -vrue.Ha/uLL
\Rortable Survey Instruments

HP 210T
HP 200
RD 17A
HP 270

with
with

RM-14
RM-16
RM-16 with
E-520 with
Teletector
" E-520 with
PRM-6 with

HP 230
AC-3

PRS-2P - NRD
RO2A
RO7?

Kod

¥vice 4 ndiakd

SENSITIVITY/RANGE

1 ppm

Hp - 30 ppm ; O,. - 20 ppm

1 ppb

1 ppm

0.1 JTU

1 ppb

50 ppb

10 min. count («Ci)

Co.O' Cslll, Csl)‘l' J131

1x10-4

ZnOS

Noble Gases -~ 1x10-73

Beta Efficiency 10-50% .

(E dependent)

<1720 of the International
Committee of Radiation
Protection (ICRP) Pub. 30
Maximum Permissible Body
Burden (MPBB) levels.

50 to 50,000 cpm

cpm/ to M cpm

0.1 mr/hr to 1R/hr

0.2 me/hr to 2000 mr/hr
0.1 mec/hr to 1000 R/hr
0.2 me/hr to 2000 mr/hr
500 cpm to 500k cpm

0.2 mr/hr to 10 R/hr

50 mr/hr to 50 R/hr
mr/hr to 20,000 R/hr

- S000 v/

o
¥ 0500 50

0O 0000000 =0

;
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Twit A

Quantity Reeded

58 .v.m{‘ iy, InStrUMEntc Sfmsa‘}mb/hn:e Sov Later
RO-2 0-5000 sE/br 2% 25
RO-2A 0-50 m/k: 10 10
2-520 0.2-2000 eR/b: n "
E-140N 0-5Qox cpa " "
HP27) prote «1 sRAr-10 RAAST 15 15
EP210AL probde —_— 15 15
HFP2107 probe S 5 5
Teletector 0-130) BAAC 3 3
BZ4-X (L ceables! 0.2 sk /A2-10,003 R " 1
DAV-6 prode (for ELL-1) 12 1°
PR%-56 with AC-3 $00-55C,000 cpa 2 2
PNR 4 5-5000 sR/nr B 0
EP28) - 3 ic. sphere 2 0
R27 + B® giirange detector 0-200 Rhr; . 2 0
+ B9 bigh range detector, 0-20,000 E/kr
* 215 - 5 ft. extender,

*« 2 (15 ft.) cabdles

Dnder wate: probe g::g:g :{Xt 2 1

BA- 14 with EP210T §-850,000 “ p 50 50

Alpha + Beta CARS 8 S

l1odine CARS 3 2

Lo-¥ol air sesplers —_— ' 50 30
20 10

Bi-VYol air samplers R



foo

Dot A b 3RAFT

Fladle. IBStTUDENY

Shu*m{y‘ugo

bPortal Bonitors PP MO
I b w

Self Realing Dosiseters:
Chearoing Unats

0:299 [ 0-200 =

0-500 @R

0-1520 m® 0-500 ot
0-1500 aR

Portable BZA ¢+ HP Ge
detector « 2& hr. devar

2-530N8 with EPI20 «02-208 1

Shepberd 1u2-%0

panorsmic calibrator 0-1,600 »y/L:

Sherherd BS
calibrator .01 BR/Lr-1200

condenser F meter

B

Quantaty Nesde“

New

10
3000
1000
500

lLater

s
needed

.
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Improved Inplant lodine Instrumentation Under Accident Conditioms (III.D.3.3)

Each Licensee shall provide equipment and associated training and
procedures for accurately determining the airborne iodine concentrations
in areas within the facility where plant persornel may be present during
an accident.

S \ r‘:’
_— ' R
RESPONSE ) R bt

Sampling methods and procedures will be implemented at Limerick Generating
Station which will permit the measurement of in-plant iodine concentrations
during accident conditions. A description of this method is as follows:

The sampling method uses portable air samplers with a combination
particulate filter and iodine sampling cartridge sampling head.

The sampling h-ads use a glass fiber particulate filter and a CESCO
style (2.25" dia. x 1.04" thickness) iodine charcoal cartridge.

The cartridge normally used is the CESCO type charcoal cartridge.
When long sampling times are required a larger capacity charcoal
cartridge is available. During emergency conditions, with high
xenon or krypton concentrations potentially present, either a
silver zeolite or a silver impregnated silica-gel adsorber cannis-
ter will be employed.

lodine activity on the sample cartridge will be determined by gamma
isotopic analysis using a computer based multi-channel analyzer with
high resolu tion intrinsic germanium detectors located in the Limerick
Counting Roc . The Counting Room is located in the Radwaste Enclosure
at elevation 217'. An assessment of the NUREG-0737 shielding study
indicates that the Counting Room dose rates and airborne radioactivity
concentrations are low enough to permit sample analysis during
accident conditioms.

Isotopic aﬁi ysis will permit iodine identification in the presence

of xenon and krypton. It the analysis of iodine becomes impossible

due to interference (high background) from xenon or krypton, then

either silver zeolite cartridges will be used, or the charcoal

cartridge will be purged with clean bottled nitrogen or breathin - .
air to reduce the interference. If the use of silver zeolite’cﬂ&‘ . ’J‘d‘“ﬁ
not sufficiently reduce the xenon or krypton interference, the

silver zeolite cartridges will also te purged with clean bottled

nitrogen or bottled breathing air available on site.

The Health Physics technical staff will be trained in the implemen-
tation of this postaccident procedure.

GWM/dg/W/6



