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AESTRACT

This EGLG Icaho, Inc., repc=t reviews the submitta) for Regulatory
Guide 1.97, Revision Z, for the Nine Mile Po‘nt Nuclear Statfon, Unft No. 1.
Any exceptions to Regulatcry Guide 1.97 are evaluated.

FOREWCRC

This report ‘s suppliec as part of the "Program for Evaluating
Licensee/Applicant Corformance to RG 1.97,% being conducted fo~ the U.S.
Nuclear Reculatory Commissicn, O“fice of Nuclear Reactor Regulation, Divisior
of PWR Licensing = A, by EGLG Icaho, Inz., NRR and I&E Support Branch.

The U.S. Nuclear Regulatory Ccmmission funded the work under authorization
B4R 20-19-10~11-3.

Dochket No. 50-222 :
TAC No. 51109
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CONFORMANCE TO REGULATORY GUIDE 1.97
NINE MILE POINT NUCLEAR STATION, UNIT NO. 1

1. INTRODUCTION

On Decemder 17, 1982, Generic Letter No. 82-33 (Reference 1) was issued
by D. G. Efsenhut, Director of the Divisfon of Licensing, Nuclear Reactor
Regulation, to all licensees of operating reactors, applicants for
operating licenses and holders of construction permits. This letter
included additional clarification regarding Regulatory Guide 1.9,

Revision 2 (Reference 2), relating to the requirements for emergency
response capability. These requirements have been published as Supplement
No.l to NUREG-0737, "TMI Action Plan Requirements" (Reference 3).

Niagara Mcnawk Power Corporation, the licensee for the Nine Mile Point
Nuclear Station, provided a response to Section 6.2 of the generic letter
on April 2, 1584 (Reference 4). Additional information was submitted on
October 18, 1985 (Reference ) and December 6, 1985 (Reference 6).

This report provides an evaluation of this material.



2. REVIEW REQUIREMENTS

Section 6.2 cf NUREG-0737, Supplement No. 1, sets forth the
cocumentation to be submitted in a report to the NRC descridbing how the
Ticersee comolies with Regulatory Guice 1.97 as applied to emergency
response facilities. The subritta) sheule incluce documentaticn that
prevides the following informetion for each variable shown in the
scplicadle tatle of Regulatory Guice 1.97.

1. Instrument range

g, Envirormental qualification

: ¥ Sevsmic qualificetion

&. Quality assurance

5. Redundance and sensor location

Lo 2

Power supply

~4

Location of cdisplay
6. Schedule of instailation er upgrade

The submittal shoule fdentify deviations from the regulatory guide and
provide supporting justificaticn or alternatives.

Subsecuent to the issuance of he generic letter, the NRC held regional
meetings or February and March 1983, to answer licensee and applicant
Questions and ccrcerns regarding the NRC policy on this subject. At these
meetings, it was noted that the NRC review would only address exceptions
taken to Regulatory Guide 1.97. Where licensees or applicants explicitly
state that instrument systems conform to the regulatory guide 1t was ncted
that no further staff review would be necessary. Therefore, this



report only addresses exceptions to Regulatory Guide 1.97. The following
evaluation s an audit of the licensee's submittals based on the review
policy described in the NRC regional meetings.



3. EVALUATION

The licensee provided & respcnse to Item 6 of Generic Letter 82-33 on
April 2, 1984. The reszonse describes the licensee's pesition 2
post-acrident meniisring instrumentation. Additioral infermation was
providec on October 18, 1985 and Decevter 6, 1925. Tnis evaiuztion is
Desed on this materfal,

-

3.1 Acherence tc Reaulatory Guide 1.57

The licensee has provided a review of their pest-accicent monitering
instrume~tation thet compares the inssrumentation craracteristics against
the recommencations of Regulatcry Guide 1.97, Revision 2. The licersee
concludes that those Fegulatory Guide 1.97 variables that are acplicatle to
the Nine Mile Point Nuclear Station, Unit No. 1, are monitored ard
dispiayed in the contrc] room. These mocifications ‘de~tifiec by the
licensee tc bring the instrumentation into compliance with Regulatory
Guice 1.97 have been completed. Therefore, we concluce that the Ticensee
has provided an explicit commitment on conformance tc Regulatory
Guide 1.27. Exceptions to and ceviaticrs from the regulatory guide are
notec in Sectien 3.3,

3.2 Type A Variables

Reg.latory Guicde 1.97 does not speciicaily identify Type A variablas,
1.e., those varianles that provice information required to permit the
control rcom operator to take specific manually controlled safety actiens.
The licensee has cetermined that there are no variables that are required
for manual safety res:conse; that all safety-related plant prectective
actions are done automatically. Therefore, there 2re no Type A variables
at Unit No. 1 of the Nine Mile Point station. }

3.3 Exceptions to Reculatory Guide 1.97

Tre licensee 1centified cdeviations and excepticns tc Regulatory
Guide 1.97. These are discussed in the following paragracns.
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3.3.1 Neutron Flux

"Regulatory Guide 1.97 recommends environmentally qualified
instrumentation. The licensee has instrumentation for this variable that
has rot been environmentally qualified. The licensee states that
protective action 13 inftiated pricr to exposure to a harsh environment.

The Ticensee states that the source and intermediate range monitor (SRM
ancd IRM respectively) detectors are driven into the core immediately as a
result of the scram signal. As neutron flux decays, the ;ecordors are
re-ranged and the detectors are inserted. Exposure to the post-accident
steam filled containment curing this period of detector insertion would be
brief. Tre licensee states that this equipment normally cperates in the
containment when elevated temperatures (not a harsh environment) are
present. There are 4 SRMs ancd 8 IkMs in addition to the average/linear
power range monitors that are said to be able to detect inadvertent
reactivity insertion in the post-accident situation,

In the precess of our review of . utron flux fnstrumentation for
boiling water reactors (BwRs), we note that the mechanical drives of the
detectors have nct sztisfied the environnertal qualification requiremenrt of
Regulatory Guide 1.97. A Category 1 system that meets all the criteria of
Regulatory Guide 1.97 1s an industry develogment item. Based on our
review, we conc’ude that the existing instrumentation 1s acceptable for
fnterim operaticn. The licensee has committed to follow industry
development of this equipment, evaluate newly developed equipment, and
install Category 1 instrumentation when it becomes available.

3.3.2 Reactor Coclart System Scluble Boron Concentration

Regulatory Guide 1.57 recommends in:trumentation for this variable with
a range from 0 to 1000 parts per million. The licensee has supplied



instrumentaticn for this variable with a range of 50 to 2000 parts per
million. Thus, the licensee carnot resolve between 0 and 50 parts per
million.

The licensee ceviztes from the guicance of Regulatory Guide 1.57 with
respect to the range of this post-accident sampiing capability. This
Ceviaticn coes Deyond tne scope of tris review &nd is being acdresses oy
the NRT 2s part of their review of NUREG-0727, Item 11.B.3.

-

3.2.2 Drywe’! Pressure

Regulatery Guice 1.97 recommencs menitering the pressure in the
"ywell. The range recommended is from i2 psis to design pressure
(62 psig). Cztegory 1 instrumentation is reccmmended. The instrumentation
fcentified in Reference & for this variadle is the Category 1 primary
containmert pressure that has 2 range of =5 to 250 psig. These pressure
cetectors are located in the drywell. Thus the recommencation of

Regu'atory Guide 1.97 for the variable crywell pressure are sastisfied.

3.3.4 Drywell Sump Leve!

Crywel! Drain Sumps Leve!

The licensee has supplied Category 3 fnstrumenzation; a single channe)
with a spar of 60C gallons fer the drywell equipment drain tark and a
single channel with a span of 200 gallons for the dryweli fleer drain
tank. The licensee states that (a) the drywell pressure and temperature
are more zppropriate to detect a breach of the reactor ccolant system and
(b) the sumz leve!) equipment does not inftiate any automatic protective
action and (c) the sump level equipment woulc not be available 1f
containment were isolated.

We conclude that the instrumentation supplied by the licensee will
provide appropriate monitering for the parameters cf concern. This 1s
basec on (a) for small) lezks, the instrumentatior is not expected to



experience harsh environments during operation, (b) for larger leaks, the
sumps fi11 promptly and the sump drain 1ines fsolate due to the increase in
drywell pressure, thus negating the dryweli sump level and drywell drain
sumps level instrumentation, (c) the crywell pressure and temperature can
be usec to cetect leakage in the drywell, and (d) this instrumentation
neither automatically initiates nor alerts the operator to inftiate
operation of & safety-related system in post-2ccident situation.

Therefore, we find the Category 3 instrumentation provided acceptable.

-

3.3.5 Primary Corntainrent Pressure

Regulatory Guide 1.57 recommends instrumentation for this variable with
a range of from 10 psiz to four times the design pressure of 62 psig
(2+8 psig). The licensee, in Reference 4, identified instrumentation
Tecated 1n the crywell with a range of 0 to 250 psig. Instrumentation in
the torus has a range of C to 4 psig.

For the torus instrumentation, tne )icensee states that instrumentation
with a higher range is not necessary, even though the torus design pressure
fs 35 psfg. This is because of vacuum breakers between the torus and the
drywell that keep the torus within 3 psi of the drywell. Thus, the drywell
pressure instrumentation is applicable to the torus pressure. In
Reference 5, the licensee states that the drywel) pressure instrumentation
has been re-ranged to =5 to 250 psig. This satisfies the recommendations
of Regulatory Guice 1.97, and is acceptable.

3.3.6 Primary Contairment Isolation Valve Position

Regulatory Guide 1.97 recommends Category 1 fnstrumentation for this
variable. Thus, environmental qualification, sefismic quaiification anc
redundancy are recommended for this instrumentation. The licensee provides
fnstrumentation for these variables, however, deviations are 1den£¥f1¢d. in
Reference 4, 1n the above criteria.



In Refe-ence 5, the licensee states that environmenta) ang seismic
guai‘ficatior of these valves has been addressed as part of their
envircnmertal qualification program ir respense to the Environmenta)
Quaiification Rule, 10 CFR 50.49. Seismic qualification for those positicn
inCication switches that ware not upgraced as 2 result of this program do
meet the crigine! plant seismic design criteria. We find th's acceptable
for Regulatory Guide 1.37 instrumentation.

From the infcrmation provided, we fiad the licensee deviates fron 3
strict interpretation of the Categery 1 redundancy recomm;ndat1on. Only
the active valves have position indication (1.e., check valves have nc
position indication). Since reduncant isolation valves are provided, we
find that recurdant indication per vaive {s rot intendec by the regulatory
guice. Peosition indicaticon cf check valves is specifically exciuced by
Tatle 1 of Regulatory Guide 1.57. Therefore, we find that the reduncarcy
for this variable is acceptable.

Triere are three vacuum relief valvee from the reactor buiicing tc the
torus.  These valves have position switches that are not stazec tc be
seismically qualified. They function as check valves. As such, we find
that position irdicaticn for these valves is nct requirec by Regulatory
Guicde 1.97.

3.3.7 Radiatien Level in Circulatine Prirmary Coolant

The licensee fndicates that raciation level measurements to incicate
fuel cladcing fatiure are provided by menitoring containment radiaticr and
by utilizirg the post-accicent sampling system, which is being reviewec by
the NRC as part of their review of NUREG-0737, Item I1.B.3.

Based on the alternaze instrumentation provided by the licensee, we
conclude that the instrumentation supplied for this variable ¢s adeguate
and, therefore, acceptabie.



3.3.8 Suppression Pool Water Level

"Regulatory Guide 1.97 recommends instrumentation for this variable with
a range from the bottom of the ECCS suction line to five feet above the
normal water level. The licensee's instrumentation has a range from
3 ft. 3 in. below the ECCS suction to 3 ft 0.5 in. above the normal water
level. The licensee states that even in the most extreme degraded
conditions, the level of the suppression pool is not expected to increase
by more than 1-1/2 feet. A1l remedial operator actions tg,control a rise
in torus level will have been taken before this level 1s reached.
Therefore, we find the range to 3 ft. 8.5 in. above the normal water leve)
acceptable. '

3.3.9 Cortairment and Drywell Hydrogen Concentration

Regulatory Guide 1.97 recommends instrumentation for this variable with
a range of 0 to 30 percent. The licensee's instrumentation for this
variable has a range cf 0 to 20 percent.

The licensee states that for an fnerted containment, the primary
concern 1s oxygen concentration. This {s because combustion could not
occur if sufficient oxygen is not present. Therefore, the licensee states
that a maximum range of 20 percent is acceptable.

The licensee deviate: from Regulatory Guide 1.97 with respect to
hydrogen concentration instrumentation. This deviation goes beyond the
scope of this review and has been addressed by the NRC as part of the
review of NUREG-0737, Item II.F.1.6, and found acceptable.

3.3.10 Radiation Exposure Rate

Regulatory Guide 1.97, Revision 2, specifies Category 2 fnstrumentation
for this varfable with a range of 10-1 to 104 R/hr. The lice see has
provided instrumentation for this variable with ranges that vary, dibendent
on locatfon, from the recommended range. The ranges are 0.01 to 100 mR/hr,
0.1 to 1000 mR/hr and a cual range cf 0.1 to 1000 mR/hr and 0.01 to



10,000 mR/h. Tre licensee has stated that containment breach {s detected
Oy the noble gas effluent monitors, and that release assessment s better
performec with portable radiation instruments and secondary containment
semple analysis. Tne licensee concludes that Category 3 instrumentation is
2deavate for the rzdiation exposure rate irstrumertaticn. h
Recuiztcry Guide 1.97, Revision 3 (Referencze 7), changes this variatie
to Category 3. Therefore the only deviation of the Nine Mile Point steticn
for this variadle is the range supplied for a given location. The licensee
states that twenty-one of the thirty~-three fnstruments have ranges that
encompass the expected radiztion levels in their lccatfons. The remaining
instrumentation woulc be used 2€ter an accident after they wera shcwr to be
cperable. hould the instrumertation be cffscaie, entry irto <he arez is
Frofibites. Peortedle survey instruments, aimasghere samzling and raciazion
monitors in the plant stack will be usec Oy the licensee fcr release
detection and assessment ard for long term release surveillance. Basec on
this, we find the licensee's instrumentation for this variable accepteble.

3.3.11 Suppression “hanmber Spray Flow

Orywell Spray Fiow

Regulatory Guide 1.97 specifies Catecory 2 instrumentation for these
variables with a range from 0 te 110 percent of design fiow. These two
sPrays are not provicec with dedicated flow measurement channels. Irstead,
2 flow element common to these two spreys 1s used in their common heacer.
This measures the total system flow that is goirg to both of these sprays.
The Ticensee ircicates that a predetermined portion of the total flow is
delivered tc each spray via a throttling valve. The licensee concluces
that indication of tctal flow and valve position is sufficient to monitor
the operaticn cof these sprays. We find this deviation acceptable.

3.3.12 Drywel) Atmosphere Temperature

Regulatory Guide 1.97 recommends instrumentation for this variable with
@ range of 40 to 420°F. The licercee has instrumertation for this variable

10



with a range of 50 to 300°F, and states that the range s sufficient t»
provide the operator with information relative to the potential for
flashing in the level sensing instrument lines.

We agree that the given range is sufficient to monitor the potential
for flashing in the irstrumentation lines for the reactor vessel leve)
instrumentation.

Cur examination of the Final Safety Analysis Report (FSiR, Reference 8)
shows tnat the maximum internal drywell design temperature {s 310°F. The
actual peak temperature would be less than this and of short duration.
Bas:d on this, the licensee's upper limit of 300°F for the post-accident
perioc is sufficient.

The licensee states that in the 16 years since reactor startup, the
drywell ztmosphere temperature has remained above 50°F. During
post-accicent conditions, the licensee states that the heat sources are
sufficient to insure that this instrumentation will remain onscale.
Therefore, we find the range of 50 to 300°F acceptable for this variable.

3.3.13 Standby Liquid Corntrol System Flow

Excepticn has been taken by the licensee to Regulatory Guide 1.87 for
the variable standby liquid control system flow. The Yicensee states that
proper functioning of the system can be verified by monitoring the pump
discharge header pressure, tank level, neutron flux change and system valve
position.

We finc the above instrumentation valid as an alternative indication of
standdby liouid control system flow.

11



3.3.14 Stancby Lisuid Cortrol System Stcrage Tank Leve!

“Regulatory Guide 1.97 recommends instrumentation for this variable with
@ range from the tottom to the tep. The instrumentation cuppiied by the
licensee for this variable ras a range from 350 to €150 gélions.

“he licensee states that the renge of the liguid poisor lTevel inZicatar
covers the minimum (2000 gallcns) to maximum (4080 gallors) vaolume of
1ieuic poisen maintained in the tank, as requirec by Technical
Specifications. The licensee concludes that the range 1s sufficien: for
the cperator to cetermine that the liquid poisen system is cperating

Tne range surp iec correspends to the height of the pump sustior ‘nlet
anZ the tank overfiow. Based cn the licensee's Justificaticn, tre
geviation from the recommencdec range is aczceptable.

3.3.15 Residua keat Removal Systerm Fiow

Resicdua’ heat Remova) Heat Exchanger Cutlet Temserature

Regulatory Guice 1.97 recommencs monftoring the resigual hezt removal
system for flow (C to 110 percen: of cesign flow) and heat axchanger outiet
temperature (32 to 350°F) with environmentally qualified inctrumersation.
Unit No. 1 at Nine Mile Foint nas no direct indication of flew rate for
this variabie. The licensee states that the shutcown cooiing system flow
's manuelly edjusted to maintain the cooldown rate below 109°F/nr.  Thus.
flow is controlled by the shutdown cociing system temperature.

The licensee monito- the operaztion of the shutdown cooling systen
(SCS) with the follow‘r: instrumentation

Reactor vessel water leve)

SCS pump running indication ¥




SCS heat exchanger tube side outlet temperature
SCS heat exchanger she)) side inlet and outlet temperature.

The licensee states that there is no flow disturbance that cannot be
observed with the existing instrumentation. Additionally, the SCS is not
expected to be cperatec cduring accident or immediate post-accident
conditions. It would only be coperated in the long term after the unit fis
in ¢ normal stable shutdown cooling condition. The licensee states, in
Reference 5, that the instrumentation for the shutdown cooling system has
been adcressed in accordance with 10 CFR 50.49, and environmental
qualification found not applicadle.

Basecd cn the aiternate instrumentation and the cesign function of the
shutdown cooling system, we find the instrumentation supplied for these

variables acceptable.

3.3.16 Cooling water Temperature to ESF System Components

Cooling Water Flow to ESF System Ccmponents

Unft No. 1 at Nine Mile Point dces not use a separate cooling water
system to cool these components, which according to the iicensee consist of
the core spray and the containment spray pumps. Thase pumps are cooled by
recirculation of the discharge flow. Pump suction is from the torus.

Thus, the cooling water temperature is essentially the torus water
temperature, and flow 1s coincident with pump operation. We find that
these ceviations are acceptable.

3.3.17 High Radiocactivity Liquid Tank Level

Regulatory Guide 1.97 recommends fnstrumentation for this tank with a
range from top to bottom. The indicated range for thi: varfable is 0 to
100 percent (corresponding to 0 to 166 in. height, whereas the tvank is
180 in. high). The existing range is adequate to fndicate storage volume.
Therefore, this is an acceptable deviation from Regulatory Guide 1.97.




3.3.1€6 Ermercgency Vertilztion Damoer Position

-Regulatory Guide 1.97 recommends Category 2 instrumentation to monitor
ihe operation of the emergency ventilation dampers. The licensee has
provided two types of instirumentation for this veriable. First, there are
damper position indicator lights which are not Catecory 2. Second, system
flew *s monitorec by Categery 2 “‘nstrumentation.

Basac on this civersity, we find that the deviation from Category 2 to
Category 3 instrumentation for gamper position indication 1s acceptadle.

System operation can be observed by the Category 2 flow instrumentation.

3.3.1% FReaztaor Suilging or Secorcary Certainment Radiation

Reculatory Cuice 1.97 recommencs Category 2 irstrumentation for this
veriable with a range cf '.0.1 to 10‘ R/hr for the Nine Mile Poins
Mark I contzinment. Tne licensee has 34 instruments for this variable,
some ~‘th a rance of 10-5 to 10"l R/hr, some with a range of 1(1.4 to
1 R/hr and one with a range of 10-2 to 103 R/hr. These instruments are
Categcry 3 rather than Category 2. The ranges were chosen on a plant
analysis of expested racdiation jevels. The Ticensee's positicn 15 tha
seconcary ccntainmert area radiation is not an épprepriate parameter %o use
for ascessing primary containment leakage or detecting sfgnificant
releases. The licensee also states that the reactor building ventilaiion
system is automatically isolated and the emergency ventilation system
initiated at an exposure rate of 20 mR/hr (2 x 10-2 R/nr). Ths licensee
concludes that the existing Categery 3 instrumentation for this variable is
adequeate.

Based on the above, we find that the existing Category 3 {nstrumentation
and ranges are acceptable.



3.2.20 Noble Gas and Vent Flow Rate=-Cormon Plant Vent

.Regulatory Guide 1.97 recommends instrumentation for this variable with
a range from IC.6 to 23’4 uCi/cc and 0 to 110 percent design flow.

The licensee's instrumentation for this variable was not ccmpletely
identified by Reference 4. This was due to the installation of new
ecuipment for this variable. Reference 5 fdentifies the range as
2 x 10'8 te 105 uli/cc wnich meets the recommended range and 15 to 110
percent for the vent flow. Eelow the 15% 1imit of this imstrumentation the
flow is no longer isokinetic, but samples can stil] be analyzed.
Adgitionally, flow wou'd be above 15 percent with any one fan operating.
wWe find this instrurmentation acceptable for this variable.

3.3.21 Particulates ancd Faleogerns=-Al] Identified Plant Release Points

kegulatory Guide 1.97 recommends instrumentation for this variable with
a range from 107> to 10%% uCi/cc.

The licensee's instrumentation for this variable was not completely
fdentified by Reference 4. This was due to the installation of new
equipment for this variable. Reference 5 identifies the range as
10.13 to 10 uli/cc for undiluted samples. With dilution, the recommenced
range is satisfied. Additionally, lab samples can te aralyzed in this
range. We find this instrumentation acceptable for this variable.

3.3.22 Plant and Environs Radioactivity

Revisicy 2 of Regulatery Guide 1.97 recommends a multichannel gamma-ray
spactrometer for this variable for isotopic analysis in release assessment
and analysis.
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The licensee, in Reference §, idertifies the fnstrumentation for this

variable anrc shows that it satisfies the recommendations of Regulatory
Guice 1.97,

3.3.23 Estimasicn of Eimnspheric Stability

Regulatery Guice .57 recommends instrumentasion for this variatie with
& range of =2 %o +1E°F or an analogous range for alternative stadility
éralysfs. The licensee has supplied instrumentztion with a range of -3 12

+20°F. Tre licensee has not previces justification fer tfe deviation from
-9 to -8°F.

Tabla ] of Reguiatery Guice 1.23 (Reference 9) provides sever
étmosthe=ic stad'iity classifications Lasec on the differenze ir
temperature per 100 meters evaluation cnange. These classificaticons ccver
from extremely urst-hle to extrenely stable. Any temperature difference
greater than +4¢°C cor less than =2°C coes rething to the s.ability
classificatior. The licensee's ‘nstrumentation fncludes this range.
Therefore, we find that this irstrumentation fs acceptable to cetermine
gtrospheric stadility.

3.3.26 Azcice=t Sampling (Primary Coolant, Containment Air and Sump)

The licensee's post-accident sampling system provides sampiing anc

analysis as recommendec by the reculatery guice except for the followirg
deviatizns.

1. Boren content--the minimum cbservable concentration is 50 ppm.
- Chloride content==the minimum observable concentration 1s 0.. ppm.

3. Dissolved hycrogen--the minimum observable concentration 4s
25 cc/kg.

16



4. Dissclved oxygen=~the minimum observable concentration 1s 0.1 ppm.

5. Air hydrogen content=-the minimum observable concentration is
0.1 percent.

6. Air cxygen content--the minimum observable concentration is ~
0.5 percent.

7. Coolant pr=-=the range is 2 to 12 rather than the recommended
to 13.

8. A grab sampie from the primary containment sump cannot be cbtained.
The licensee deviates from Regulatory Guide 1.97 with respect to
pest-accident sampling capability. This ceviation goes beyond the scope of

this review and s being addressed by the NRC as part of their review cf
NUREG-0737, Item 11.B.3. .

17



4. CONCLUSIONS

Based on cur review, we finc that the licensee either conferms to o= is

Justitiea in deviating ‘rom Regulatory Guide 1.97, with the following
exteptier:

o

heutren flux==-the licensee's present instrumentation is accepzao'e

or an interim basis unti) Category 1 fnstrumentation fs developes
and irstaliec (Section 3.3.1). i
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