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ABSTRACT

This EGAG ldaho, Inc.’, report reviews the submittals for Regulatory
Guidge 1.97, Revision 3, for the Indian Po ree Nuclear Power Plant,
Any exceptions to Regulatory Guide 1 97 are evaluated and those areas where
sufficient basis for acceptability 13 not provided are identified.
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FOREWORD

This report s suppiied as part of the "Program for Evaluating
Licensee/Applicant Conformance to RG 1.97," befng conducted for the U.$.
Nuclear Regulatory Commission, Office of Nuclear Reactor Regulation,
Division of Engineering and System Technology, by EG&G ldaho, Inc.,
Electrical, Instrumentation, and Control Systems Evalvation Unit,

The U.S. Nuclear Regulatory Commission funded the work yader
authorization B&R 20-19-10-11-3.
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CONFORMANCE TO REGULATORY GUIDE 1.97
INDIAN POINT-]

1. INTRODUCTION

Or December 17, 1982, Generic Letter No. 82-33 (Reference 1) was
fssued by 0. G. Efsennut, Director of the Divistion of Licensing, Nuclear
Reactor Regulation, to all licensees of operating reactors, applicants for
coerating licenses and holders of constryction permits. This letter

cluded additfona) clarification regarding Regulatory Guide 1.97,
~121810n 2 (Reference 2), relating to the requirements for emerjency

vsponse capability. These requiremunts have been published as Supplement
No. 1 to NUREG=0737, "TMI Actfon Plan Requirements" (Reference 3).

The New York Power Authority, licensee for Indian Point=3, provided a
response %o Section 6.2 of the generic Tetter on June 29, 1984
(Reference 4), thatl addresses 1he requirements of Revision 3 of Regulatory
Guide 1.97 (Reference 5). Additional information was provided on January
7, 1986 (Reference 6) and December 1, 1986 (Reference 7).

This report 1s based on the recommendations of Reoulatory Guide 1.97,
Revisfon 3, and compares the instrumentation fdentified in the licensee's
submittals with these recommendations.



2. REVIEW REQUIREMENTS .

Section 6.2 of NUREG-0737, Supplement No. 1, sets forth the
docume tation to be submitted to the NRC n o report describing how the
Tcensee complies with Regulatory Guide 1.97 as app)fed to emergency
response facilities. The submitta) should include documentation that
provides the following fnformation for each variable shown 1n the
applicable table of Regulatory Guide 1.97.

1. Instrument range
2. Environmenta) qualification
?

3. Sefsmic qualification

& Quality assurance

§.  Reaundance and sensor location

€. Power supply

7. Location of display

8. Schedule of installation or upgrade
The submittal should fdent!ify deviations from the recommendations o
Regulatory Guide 1.97 and should provide supporting justification
alternatives for the deviations fdentified.

Subsequent to the fssuance of Generfc Letter 82+33, the NRC held
regfonal meetings fn February and March 1983, to answer licensee and
applicant questions and concerns regarding the NRC policy on this subject,
At these meetings, 1t was noted that the NRC review would address only

exceptions taken to Regulatory Guide 1.97. [t was also noted that, where
licensees or applicants explicitly state that instrument systems conform to



the regulatory guide, no further staff review would be necessary.
Therefore, this report audresses only exceptions to Regulatory Guide 1.97.
The following evaluation of the licensee's submittals fs based on the
review policy described n the NRC's regiona) meetings.



3. EVALUATION

The iicensee proyv'ded a response to Ttem 6.2 of NnC Generic .
Letter 82-33 on June 29, 1984. The response describes the 1icenses's
position on post-accident monitoring instrumentation. Additional
information was provided on January 7, 1986, and on December 1, 1986. This
evaluation 1s based on these submittals.

3.1 Adherence to Regulatory Guide 1.97

The licensee pro. ed a review of their post-accident monitoring
instrumentation that compares the {nstrumentation characteristics against
the recommendasions of chu1gtorx wuide 1.97, Revision 3. The lirensee
identified where tr2 post-acc' ert mon'toring instriZenta {fon conforms %O
Regulatory Guide 1.97 and where duvisnioons exist, A confirmatory order
(1.sued by the NRC, Refe = nce 8) reqiire: th.ie needed modifications
fdentif 4 by tr- licensee to bring tne {nstrumentior 1nto ful) compliance

with the regyl quide to be completed during the cycle 5/6 (1987)
refueling. ~ ¢ v, we concluide that the )icensee has provided an
explicit com “nt conformance to Regulatory Guide 1.97. Excaptions to
and deviation . e regulstory guide are noted in Section 3.3.

3.2 Type A Variables

Regulatory Guide 1.97 does not specifically identify Type A varfables,
i{.e., thoss variaoles that provide the information required to permit the
contro] room operator to take specific, manually=-controlled safety
actions. The licensee classifies the following instrumentation as Type A,

1. reactor coolant system cold leg water temperature

2. reactor coolant system hot leg water temperature

- & reactor coolant -vstem pressure



4.  core exit temperature

§. degrees of subcooling

6. contatnment sump water level (wide range)

7. containment pressure

8. containment &rea radiation

9. refueling water storage tank leve! low level alarm

10. pressyrizer 1CV01

11. steam generator leve) (wide range)

12, steam generator level (narrow range)

13. steam generator pressure

14. secondary system radfatfon = main steam

The above instrumentation meets the Category 1 recommendations
consistent with the requirements for Type A varfables, with those

exceptions listed in Section 3.3,

3.3 Exceptions to Re . ry Guide 1.97

The licensee identified deviations and exceptions from Regulatory
Guide 1.97. These are discussed fn the following paragraphs.



3.3.1 Initially Unresolved Varfables

In Reference 4, the licensee fdentified 25 varfables ()isted in
Appendix A) that needed either additiona) analysis and assessment or plant
modifications. Additional information was provided in References 6 and 7.
These varfables are discussed in Appendix A. The fnstrumentation efther
meets the recommendations of Regulatory Guide 1.97 or deviates from those
recommendations. With the exception of the containment sump water
temperature, the fnstrumentation 1s acceptable for use with Regulatory
Guide 1.97.

3.3.2 Neutron Flux

Regulatory Guide 1.97 recommends Category 1 instrumentation fer this
variable with a range from 10'6 percent to 100 percent of ful) powar.
The licensee's then existing instrumentation had a range (fdentified in
Reference 4) of 10'5 percent to 120 percent of full power.

Reference 6 states that the neutron flux instrumentation will be
modified or upgraded to achieve full compliance with Regulatory
Guide 1.97. Reference 7 describes the instrumentation as being displayed,
recorded, and acce sed on the Qualified Safety Parameter Display System
(QSPLS) and on the Critical Functions Monitoring System (CFMS). The QSPODS
s fully qualified to display and record Category 1 instrumentation as
recommended by Revision 3 of Regulatory Guide 1.97. We find the described
instrumentation to be acceptable.

3.3.3 Containment Isclation Valve Position

The licensee identified an exception to Regulatory Guide 1.97 for this
variable in that the manually-operated containment 1solation valves do not
have the recommended instrumentation. Those containment isolation valves
that are operated automatically have the recommended fnstrumentation,



The 1icensee justifies this exception by stating that these manua)
valves are maintained fn thelr closed position. When technical
specifications parmit thefr opening, 1t 1s done only with the approvd) of
the shift supervisor. An operitor 1s specifically assigned to operate that
valve, and only with communications established with the control room.

This dedicated operator's response, should an accident occur while the
valve 1s open, 1s to close that valve. The operator has no other duties
while that valve 1s open., We find this exception acceptatle.

Regulatory Guide .97 recommends Class 1E power sources for this
varfable. Reference 4 did not fdentify the power sources for this
instrumentation. Based on the lfcensee's statement fn Reference 6 that the
recommendations of Regulatory Guide 1.97 are met, we conclude that Class 1E
power sources are used for this instrumentation.

Additionally, from the information provided, we find that the )icensee
deviates from a strict interpretation o he Category 1 recommendation for
redundant instrumentation. There 1s cone open/closed indication per valve.
Since redundant isolation valves are provided, we find that redundant
indication per valve is not fntended by the regulatory guide. There is
redundant indication of the isolation function. Therefore, we find that
the instrumentation provided for this varfable is acceptable.

3.3.4 Accumulator Tank Leve! and Pressure

Regulatory Guide 1.97 recommends Category 2 instrumentation for this
variable, with ranges of 10 percent to 90 percent volume for leve) and
zero to 750 psig for pressure. The licensee has provided Category 3
instrumentation, with ranges of 84 percent to 92 percent volume for leve)
and zero to 700 psig for pressura,

The licensee did not provide justification for the deviations from the
recommended ranges. The licensee has committed to upgrade efther the leve!l
or the pressure instrumentation to Category 2. If pressure 1s the key
varfable, the existing level range fs acceptable; however, the pressure



range should be expanded to zero to 750 psig. If accumulator leve) fs
considered the key varfable, the leve! range should be expanded to-meet the
regulatory guide recommendation. '

3.8.% Pr!!s!rinr Meater §t!tg!

Regulatory Guide 1 97 recommends monftoring the pressurizer heater
electric current with Category 2 fnstrumentation. The licensee monitors
the heater circuft breaker zosftion. The licensee states that this
instrumentation 1s adequece, as pressurizer temperature and pressure are
vsed as backup.

Sectior I1.E.3.1 of NUREG-0737 requires a number of the pressurizer
heaters to have the capab131ty of being powered by the emergency power
sources. Instrumentatfon fs to be provided to prevent overloading a diese!
generator, and technical specifications are to be changed accordingiy. The
Standard Technical Specifications for Westinghouse reactors,

Section 4.4 3.2, require that the emergency pressurizer heater current be
measured quarterly. The licensee has diesel ). .ding fnformation in tha
control room and has procedures to prevent overloading a diese) generator.
In aggitfon, an accident signal strips these heaters from the bus., They
must then be energized manually by procedure.

we find the supplied instrumentation, procedures and bus stripping on
an accident signal to be acceptable.

3.3.6 Quench Tank Temperature

Regulatory Guide 1.97 recommends instrumentation for this variable
with a range of 50°F to 750°F. The licensee has provided instrumentation
with a range ¢f 50°F to 300°F that will be re-ranged to 50°F to 350°F. The
licensee's justification for this deviation 1s that the upper range
Timit (350°F) envelcns the saturation temparature (327°F) correspending to
the rupture disk relief pres- . re that prevents the vessel pressure from



excaeding the tank desigr pressure of 100 psig., The licensee 4150 states
that no operator action 1s required for accidernt mitigation based an this
parameter.

Because pressure relief limits the temperature of the tank contents to
sdturated steam coiwicions under 350°F, we find this deviation from the

regulatory guide and the 350%F to 350°F range to be acceptabdble.

3.3.7 Huat Removal by the Containment Fan Heat Remova) System

Regulatory Guide 1.97 recommends plant-specific Category 2
fnstrumentation for this varfable. In Reference 4, the licensee fdentified
Category ? service water flow fnstrumentation with a range of zero to
2500 gpm. The increase in service water temperature across the co tainment
fan heat removal heat exchangers was also identified by the licensee;
however, no fnstrumentation was identified for this temperature
differential. This combination of fnstrumentation, {f Category 2, would
glve a quantitative look at the operation of this system as recommended b
the regulatory guide.

The Ticensee committed to fmplement changes to upgrade the flow and
heat exchanger differential temperature instrurentaticn supplied for this
variable to Category 2 (Reference 6). We find this commitment to be
acceptadble.

3.3.8 High Leve! Radioactive Liquid Tank Leve)

Regulatory Guide 1.97 recommends fnstrumentation with a range from the
top to the bottom of the tank for this variable . The licensee indicates
that this range 1s equivalent to zero to 12 feet 11 inches. The licensee's
instrumentatfon has a range of zero to 12 feet 2 inches, and this {s stated
to represent more than 94 percent of the tank volume.

This range 1s adequate to fndicate the storage volume during all
accident and post-accident conditions. Therefore, we find this deviation
to be acceptable.



3.3.9 Radiocactive Gas Holdup Tank Pressure

Regulatory Guide 1.97 recommends instrumentation with a range from
zero to 150 percent of design pressure for this varfable. The licenses
states that this range 15 equivalent to zero to 165 psig. The range
provided by the licensee s zero to 150 psig. The licensee sta: :s that
150 psfg s the tank pressure relief valve setpoint. The tank pressure
will not exceed this range. Also, high pressure alarms are set at 110 psig.

Based on the justification provided Dy the licensee, we conclude that
the instrumentation provided for this variable 1s adequate to monitor the

operation of these tanks and is, therefore, acceptable.

3.3.10 Plant and Envirans Racdioactivity

Regulatory Guide 1.97 recommends portable fnstrumentation for this
varfable for fsotopic analysis. The licensee states (Reference 6) that
portable instrumentation for fsotopic analysis will be supplied. We find
this commitment to be acceptable

3.3.11 Estimation of Atmospheric Stability

Regulatory Guide 1.97 recommends instrumentation for this variable to
have efther a range of =5°C to +10°C or a- analogous range for alternative
stability analysis. The licensee has supplied instrumentation wit® a range
of =4.44°C to +11°C. The licensee has not provided justification for the
deviation from ~5°C to =4 44°C.

Table 1 of Regulatory Guide 1.23 (Reference 9) provides seven
atmospheric stability classifications based on the difference in
temperature per 100 meters elevation change. These classifications cover
from extremely unstable to extremely stable. A temperature difference
greater than +4°C or less than =2 has no impact on the stability
classification. The licensee's fnstrumentation includes this range.
Therefore, we find that this instrumentation 1s acceptable to determine
atmospheric stability,
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4. CONCLUSIONS

Based on our review, we fing that the iicensee efther conforms to or
s Justified fn deviating from Regulatory Guide .97, with the following
exceptions:

1. Accumylator tank level and pressure == The licensee should
provide the recommended range for this varfable. {Section 3.3.4)

2. Conrtainment sump water temperature == Tha licensee shou'd provide

tnstrumentation for a quantitative measure of heat removal.
(Appendix A) o
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4.

15

L

17,

18.

_Variavie

Boric Acid Crarging f low

Refueling Water Storage Yank Level
tlype A)

- Lontainment Atmosphere Temperature

tontainment Sump Water Temperature

Makeup Flow-1n

Letdown F low-Oul

Volume Control Yank | ovel

Lomponent Cooling Water Tesperatyre
1o Engineered Safety Feature System
{ omponents

tomoonent Cooling Water Flow to
Engineered Safety Feature Sys!om
Lomponent s

- Emergency Yentilation Damper

Position

fnvironmental Qualification
Sersmic Qualification

Redundanc y

Range

Cat. 2 Instrumentation Not
Provided

Environmental Qualification

Range

Range

Range

Range (Low Lmit}

Rzage

Resolut 1on
_Afrom Reference 6)

Tns variable is monitored by the high pressure
injection flow instrumentat ion.

The Type A variable consists of alarms that willd
be upgraded to Category 1, inc luding Tedurdancy .
ine Type D variable has the recommended
instrument at fon .

Ihe licensee states that this instrumentat fon
will be upgraded to comply with Requiatory
Guide 1.97.

s variable is monitored by the RHR heat
exchanger outlel temperature, contsinment Spray
flow and containment temperature. The licensee
states that this instrument stion provides
ncication of containment h-at removal
Capability. However, it dovs not show a
Quantitative measure of heal removed. Ihe
Hicensee should provide instrumentation to
accomnlish this.

The licensee states that this i< in a mild
environment

Administrative controls fimit ‘he letdown flow
to 120 gpm. Therefore the ranie of zere to
125 gpm is acceptable.

The licersee states that expam g the range
range hevund 18 percent to 82 perceat is not
justified dué 1o exposare and  ist /Henef it .

The range covers the cylinderial portion of
the tank. Beyond this range, 'n the
hemispherical tank ends, the v lume/level ratie
15 not linear. Therefore, the provided ranqge
15 accepiabie.

The licensee has never experie-ced 4 temperatyre
6f <SO°F for this verisble. In an acc ident |

the temperature would increase. Therefore the
range of SO°F to 200°F s acceptabie.

The licensee states that the ;I imos

indicated flow {7000 gpm) i< actceptabie
because any post-acc ident flow would be greater
than this. Also, pump motor circuit preaker
and low oulput pressure alarrs exist. e find
this instrumentation acceptable .

This is indicated by red and gresn lights
operated of f the same posilion switches. Low
flow is also.clm. wWe find this



20.

en s

__Variable

Status of Standby Power

- Londenser Atr Removal System

Exnhaust-Noble Gas and Vent Flow
Rate (Type A)

Vent from Steam Generator Safety
Relief Valves-Noble Gas,
Duration of Release and Mass of
Steam Per Unit Time

. ALl Other identified Release Points-

Noble Gas and Vent Flow Rate

8. Particulates and Halogens

.. Deviation —
tack of OC Bus Current
Instrument at ion

Sersmic Qualification
Redundanc y

Range
Lack of Monitors in Specific
Areas

Range
Lack of Monitors 1n Specific
Areas

Resolut 1on
___|from Reference 6)

The licensee states that sufficient paraseters
are monitorsd to assure the bus states,
including charger out wi current and bus
voltage. We find th.s acceptable for
monitoring this plart specific variable.

The licensee shows this meeting the Type A,
Category | requirensents - The f low indicat ion
for the Type £ ins ruments will be modified teo
comply with Regulatory Guide 1.97. Ine noble
g2s indication for the Type b variable is
routed to containment for Jevels

>1.8 x 1077 (ifcc to be monitored by the
common plant vent. We find this acceptable.

This 1% 00 lenger considered a Type A vartable.
it meets the | f variable requirements
Duration of re{:SQ and mass flow rate are
recorded on the plant computer.

instrumentation for the radiocact ive machine
shop exhaust nodble gas «will be modified to
comply with the requlatory quide. flow
instramentation that conforms to Reguiatory
Guide 1.97 will be added to the steam generator
Dlowdown flash tank vent. The flow rate
instrumentat ion will be provided as recommended .
The 4th floor adeinistrative builiding exhaust

is not part of the unit and does not -ame under
the regulatory guide.

The instrumentation for this variable sither
meets or will be modified to meet the expected
Trvels of particulates and halogens. The flow
rate instrumentation will be provided as
recommended.  The 4th floor administrative
building exhaust is not part of the wnit ang
does notl come under the regulatory guide.
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