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ABSTRACT

This EG&G Idaho, Inc., report reviews the submittals for Regulatory
Guide 1.97, Revision 3, for the Washington Public Power Supply System,
Nuclear Project No. 1 and identifies areas of nonconformance to the
regulatory guide. Exceptions to Regulatory Guide 1.97 are evaluated and

those areas where sufficient basis for acceptability 1s not provided are
fdentified.
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FOREWORD

This report is supplied as part of the *Program for Evaluating
Licensee/Applicant Conformapce to RG 1.97,* being conducted for the U.S.
Nuclear Regulatory Commission, Office of Nuclear Reactor Regulation,
Division of PWR Licensing-A, by EG&G Idaho, Inc., NRR and I&E Support
Branch.

The U.S. Nuclear Regulatory Commission funded the work under
authorization B&R 20-19-40-41-3,
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CONFORMANCE TO REGULATORY GUIDE 1.97
WASHINGTON PUBLIC POWER SUPPLY SYSTEM, NUCLEAR PROJECT NO. 1

1. INTROOUCTION

On December 17, 1982, Generic Letter No. 82-33 (Reference 1) was
fssued by D. G. Etsenhut., Director of the Division 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 1.97,
Revision 2 (Reference 2), relating to the requirements for emergency
response capability. Thesé requirements have been published as Supplement
No. 1 to NUREG-0737, *TMI Action Plan Requirements” (Reference 3).

The Washington Public Power Supply System, the applicant for Nuclear
Project No. 1, provided a response to the Regulatory Guide 1.97 portion of
the generic letter on April 15, 1983 (Reference 4). Additional information
was provided on February 6, 1986 (Reference 5). Reference 5 addresses
conformance to Revision 3, of Regulatory Guide 1.97 (Reference 6).

This report provides an evaluation of these submittals.



2. REVIEW REQUIREMENTS

Section 6.2 of NUREG-0737, Supplement No. 1, sets forth the
documentation to be submitted in a report to the NRC describing how the
applicant complies with Requlatory Guide 1.97 as applied to emergency
response facilities. The submittal should include documentation that
provide: the following information for each variable shown in the

applicable table of Regulatory Guide 1.97.
1. Instrument range
2. Environmental qua)\fication
3. Setsmic qualification
4. Quality assurance
§. Redundance and sensor location
6. Power supply
P Location of display
8. Schedule of installation or upgrade

The submittal should identify deviations from the regulitory guide and
provide supporting justificaticn or alternatives.

Subsequent to the issuance of the generic letter, the NRC held
reqional meetings in February and March 1983, to answer licensee and
applicant questions and concerns 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 noted tha' no further staff review would be necessary. Therefore,



this report only addresses exceptions to Regulatory G.ide 1.97. The
following evaluation 1s an audit of the applicant's submittal based on the
review policy described in the NRC regional meetings.



3. EVALUATION

The applicant provided a report addressing the Regulatory Guide 1.97
portion of NRC Generic Letter 82-33 on April 15, 1983. Additional
information was provided on February 6, 1986. This evaluation s based on
those sutmittals.

3.1 Adheren: Requlator ide 1.97

The app’icant states that their instrumeniation does not provide full
compliance with Regulatory Guide 1.97. The applicant plans Lo provide full
compliance. Table 7.5-4 was included in the submittal to 1ist the
parameters applicable to this unit. When the design detalls are completed,
the table will be modified by the applicant to provide the supporting
information. Therefore, we conclude that the applicant has provided an
explicit commitment on conformance to Regulatory Guide 1.97. Exceptions to
and Jeviations from the regulatory guide are noted in Section 3.3.

3.2 JType A Variabl

Regulatory Guide 1.97 does not specifically identify Type A variables,
{.e., those variaLtles that provide the information required to permit the
control room operator to take specific manually controlled safety actions.
The applicant classifies the following instrumentation as Type A.

1. Borated water storage tank leve!

2. High pressure injection flow

3. Reactor coolant system (RCS) hot leqg water temperature

4, RCS pressure

. Steam pressure



6. Steam generator level
7. Pressurizer level
8. Demineraiized water storage tank level

This instrumentation meets the Category 1 recommendations consistet
with the requirements for Type A variables, except as noted in Section 3.3

3.3 Exception R lator i 1.97

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

3.3.) Information Provided in Reference §

Listed below 4re instruments from Table 7.5-4 of the applicant's
submittal (Reference 4), where the applicant stated that the indicator
range and design category would be providecd later. Additional information
was provided by Reference 5. This information s evaluated below.

(7 Steamline radiation--the applicant deleted this as a Type A
variavie, Reference 5 11s.s 1t as a Type £ variable that meets
the recommendations of Requlatory Guide 1.97.

2. Neutron flux--in Reference 5, the applicent states (hat this

instrumentation is Category 1 and meets the range recommendations
of Regulatory Guide 1.97.

P Coolant level in reactcr--in Reference 5, the applicant states

that th's instrumentation is Category 1 and meets the range
recommendation of Requlatory Guide 1.97.

4. Radioactivity concentration or radizilon level in circulating
primary coolan*--In FSAR fable 7.5-4, note 4, the applicant
states that cross falled fuel detectors are located in the



letcown 1ine. This s used to provide indication of fuel fatlure
during normal operations, however, the letdown line is isolated
for serious accidents requiring coritainment isolation, Ffor
post-accident monitoring, the applicant uses the post-accident
sampling system, which is being reviewed by the NRC as part of
their reivew of NUREG-0737, Item II.B-3, to monitor this variable.

Based on the alterrate instrumentation proviced by the applicant,
we conclude that the instrumentation supp'ied for this variable
is adequate and, therefore, acceptable.

Pressurizer heater status--in Reference £, the applicant states
that *=o range of the instrumentation is 0-220 amperes. This is
acceptable; however, the category of the instrumentation is not
provided. 1he applicant should provide Category 2

instrumentation for this variable.

Quench tank temperature--In FSAR Table 7.5-4, note B8, as provided
in Reference 5, the appiicant states that the range of this
instrument 1s 50 to 400°f. Regu'atory Guide 1.97 recommends a
range of 50 tc 750°F for this variable. The licensee states that
the design temperature of the tank s 340°F and the design
pressure s 10U psig.

The range covers thr. articipated roquirements for normal
operation, anticipisted operational occurrences and accident
conditions. The piessura relicf "imits the temperature of the
tank contents to saturated conditiens under 4C0°F, Thus, we find

this desiation acceptable.

Emarg=ncy ventilation damper position.-&11 information concerning

this viriable remains to b2 pirovided.




8. Status of standby power and other enerygy sources important to
safety--Reference 5 states that this varilable conforms to the
guidance of Regulatory Guide 1.97.

9. Vent from steam generator safety relief valves or atmospheric
dump valves--Reference 5 states that this variable conforms to
the guidance of Regulatory Guide 1.97.

10. Radiation exposure meters--Regulatory Guide 1.97, Revision 3,
deletes this variable. Since the applicant 1s addressing
Revision 3 of the regulatory guide this variable is not
anplicable.

11. Airborne radiohalogens iand particulates--Reference 5 states that
this variable conforms to the guidance of Regulatory Guide 1.97.

12. Plant and environs radiation--Reference 5 states that this
variable conforms to the guidance of Regulatory Guide 1.97.

13. Plant and environs radioactivity--Reference 5 states that this
variable conforms to the guidarn:2 of Regulatory Guide 1.97.

The applicant provided the necessary information in Reference 5 for all of
these variables except pressurizer heater status and emergency ventilation
damper position. The applicant should provide the recommerded
instrumentation and the information for these two variables.

3.3.2 Radiation Monitoring Instrumentation

The applicant, in Reference 4, took exception to the desigr category
(Category 2) recommended by Regulatory Guide 1.97 for two Type C and four
Type £ radiation monitoring instruments. In Reference 4, the applicant
identified instrumentation that, except for environmental qualification,
meets this recommendation. They are:



Radiation exposure rate (Type C)--this variable is excluded as a
Type C in Regulatory Guide 1.97, Revision 3. Since the applicant
is addressing Revision 3, this variable is not applicable.

Effluent radioactivity-noble gases (Type C)--Reference 5 states
that this variable is monitored by the common plant vent
instrumentation at this station. Therefore, 1t is acceptable.

Radiation exposurr rat~ (Type E)--Regulatory Guide 1.97,
Revision 3, recomme. <, Category 3 instrumentation for this
variable. The applicant has complied.

Condenser air removal system exhaust (Type E)--conformance for
this variable remains to be provided.

Common plant vent (Type £)--Reference 5 states that the effluent
gaseous monitor provided by the applicant for this variable
conforms to the guidance of Regulatory Guide 1.97.

A1)l other ‘dentified release points (Tyoe E)--conformance for
this variable remains to be provided..

The applicant resolved the environmenta) qualificatior exception for

these variables in Reference 5, with the exception of condenser air removal
system exhaust and gland steam exhaust. The applicant states that these
two exceptions will be addressed later,

3.3.3

Accumulator Tank Level and Pressur

The range of the level instrumentation is not as recommended by

Regulatory Guide 1.97 (10 to 90 percent volume). The provided level




instrumentation covers a range of 0 to 80 percent of tank volume. The
pressure instrumentation meets the recommendations of the regulatory guide.

The accumulators are passive devices. Their discharge into the
reactor coolant system (RCS) s actuated solely by a decrease 'n RCS
pressure. We find the instrumentation supplied for this variable adequate
to determine that the accumulators have discharged. Therefore, this
instrumentation s acceptable.

3.3.4 Main Feedwater Flow

The range of this instrumentation is not as recommended by Regulatory
Guide 1.97 (0 to 110 percent of design flow). The provided instrumentation

covers a range of 0 to 9 x 106 1b/hr which is 0 to 109 percent of design
flow.

Considering instrumentation accuracy and scaling factors, we find that
this deviation is minor and, therefore, accepiable.

3.3.5 Heat Removal by the Containment Fan Heat Removal System

No instrumentation is listed on Table 7.5-4 of Reference 4 for this
variable. In Reference 5 the applicant states that containment heat
removal for loss of coolant and main steam line break accidents is by the
operation of the containment spray and decay heat removal systems. The
applicant refers to Section 6.2.2 of the FSAR, which establishes that

adequate heat removal 15 provided without reliance on the containment fan
heat removal system.

The design at Nuclear Project No. 1 does not include the containment
fan heat removal system in their accident analysis. Thus, this variable s
not applicable at this station.



3.3.6 Makeup Flow-In

Regulatory Guide 1.97 recommends Categury 2 instrumentation for this
variable. As such, it should be environmentally qualified. The
applicant's instrumentation is not environmentally qualified. The
applicant justifies this deviation, stating that this variable is not
required for the mitigation of an accident, and during design basis events
the make-up system is isolated.

As this variable s not utilized in conjunction with a safety system,
we find that the instrumentation provided is acceptable.

3.3.7 Letdown Flow-Out

Regulatory Guide )1.97 recommends Category 2 instrumentation for this
variable. As such, it should be environmentally qualified. The applicant
has provided instrumentation that is not envircnmentally qualified. The
applicant justifies this deviation, in Reference 5, by stating that this
variable is not required for the mitigation of an accident, and that during
design basis events, the letgown 1ine is isolated.

As this variable s not utilized in conjunction with a safety system,
we find that he instrumentation provided is acceptdble.

2.3.8 Volume Control Tank Level

Regulatory Guide 1.97 recommend: Category 2 instrumentation with a
range from the top to the bottom of this tank. As such, 1t should be
environmentally qualified. The applicant has supplied Instrumentation
which monitors tank level from the togp to the bottom of the cylindrical
section of the tank, approximately 80 percent of the tank voiume. This
range s considered adequate by the applicant. This range does not cover
the hemispherica)l tank ends where the volume to level ratio 1s not ‘inear.
where this ratic is linear, it is monitored. Therefore, this range s an
acceptable deviation from Regulatory Guide 1.97.

10



The applicant has stated that the volume control tank level
instrumentation s not environmentally qualified. The applicant justifies
this deviation in Reference 5, by stating that this variable is not
required for the mitigation of an accident, and that during design basis
events the tank outlet 1s isolated.

As this variable 4s not utilized in conjunction with a safety system
we fino that the instrumentation provided s acceptable.

3.3.9 C(Component Coolin ter Flo ngineere fety fe
System

The range of (his inst}uuentation Ys not as recommended by Regulatory
Guide 1.97 (0 to 110 percent of design flow). The provided instrumentation
covers a range of 0 to 107 percent of design flow.

Considering instrumentation accuracy and scaling factors, we find that
this deviation is minor and, therefore, acceptable.

3.3.10 Radiation Exposure Rate

The applicant takes exception to the range recommended by Regulatory
Guide 1.97 (10'] to 10‘ R/hr). The provided instrumentation covers a
range from 10'3 to 102 R/hr. Portable instrumentation supplements
this fixed location instrumentation. The applicant's justification for
this deviation is that should the radiation levels reach or exceed the
upper 1imit of the range, personnel would be denied access to those areas
except for 1ife saving.

from a radiological standpoint, if the radiation levels reach or
exceed the upper 1imit of the range, personnel would not be permitted into
the areas without portable monitoring, except for 1ife saving. Based on
the supplemental portable instrumentation used by the applicant for this
variable, we find the proposed range for the radiation exposure rate
monitors acceptable.

1



4. CONCLUSIONS

Based on our review, we find that the Applicant either conforms to or
Ys justified in deviating from Regulatory Guide 1.97, with the following
exceptions:

1. Information tr be provided later--the applicant should provide
the recommended instrumentation for the variables pressurizer
heater status, and emergency ventilation damper position
(Section 3.3.1).

2. Radiation monitoring instrumentation--environmental qualification
should pe addressed in accordance with 10 CFR 50.49 for the
variables condenser air removal system exhaust and gland steam
exhaust (Jection 3.3.2).

12
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