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Instrumentation and Control Systems Status Report
cn Westinghouse Design Verification Pragram
for Class IE Electrical Equipment

I. Introduction

10 CFR Part 50, Appendix B, Criterion III, "Design Control,“ reguires

that design control measures provide for verifying the adequacy of a
specific design feature by design review, calculational methods, or
suitable qualification testing of a prototype unit under adverse conditions.

The complexity of several types of electrical equipment does not lend
themselves to analytical methods as the only means for reaching conclusions
concerning specific capabilities of equipment and their adegquacy for par-
ticular applications. Analysis can directly determine only failure
limits. The adeguacy of Class [E electrical equipment and cumponents is
demonstrated oy the functional operability of the eguipment rather than
the failure limits. Industry and regulatory agencies recognizing the

need for test programs to demonstrate the continued capability of complex
safety-related electrical equipment in post-accident environment (tempera-
ture, pressure, chemistry and radiation) and seismic events resulted in
the development of test programs and industry standards.

The Institute of Electrical and Electronics Engineers (IEEE) develioped
documents to provide guidance for demonstrating. and documenting the
adequacy of safety-related electrical equipment during accident and post-
accident conditions. The Regulatory staff develops Regulatory Guides
(RGs) which define the acceptability of the standard, conditions or
exceptions in its use and implementation of the standard, as augmented Dy
the Regulatory Guide, in the licensing process.

II. Verification Program

we have indicated that industry and the NRC recognized the need for
development of standards to be used to provide guidance for demonstrating
and documenting the adequacy of safety-related equipment utilized in the
nuclear power industry. Westinghouse Electric Corporation implemented a
test program concurrently while these standards were being developed and
provided its documentation in topical reports. These reports included
descriptions of the equipment tested, test procedures, test results and

conclusions.



We have in the past found ac:eptable the analytical methods and testing
programs used by wWestinghouse to qualify Class IE electrical equipment
within the Westinghouse scope of supply for the environmental and seismic
conditions to which the equipment may be exposed. The programs are
described in topical reports and augmented by information provided in the
applicant's Safety Analysis Reports (SARs).

We then expanded the topical report review program to improve and expedite
the licensing process. The topical reports used as the technical basis
for meeting the Commission': reguirements for issuance of a license or
construction permit continued to be reviewed. '/e determined, as a

result of our expanded review, there were certi.. deficiencies in the
wWestinghouse test program and documentation that had to be corrected to
satisfy the requirements of the I[EEE qualificatier standards used as the
bases for our evaluations. Many of our concerns have been resolved
during our generic review. However, some concerns required verification
tests to demonstrate that the equipment or components are capable of
meeting their performance specifications under service conditions and
adequate documentation be provided to permit an independent evaluation of
the test results.

Although the verification program couid result in identifying some
deficiencies in the installed electrical equipment, we concluded that
plant operation prior to,completion of the verification pr gram and the
correcting of any deficiencies that may be identified would be acceptable
because of the low probability of occurrence of the environmental con-
ditions that might adversely affect the operability of this equipment
during the time period required to complete our evaluation. Based on the
results of the test programs, appropriate action is being taken on all
wWestinghouse plants in the licensing process to correct any deficiencies
identified. These corrective actions will be implemented in all nuclear
power plants utilizing the e: ipment identified as having deficiencies.

Several topical reports are referenced as the bases for gqualification of
westinghouse supplied Class IE electrical equipment. The topical reports
included in this status report were (1) originally included in the
verification program which required either additional data, analysis, or
confirmatory testing, and (2) those added or referenced to provide
additional documentation in support of the Westinghouse Class [E electri-
cal equipment qualification programs.

III. Summary and Conclusions

The following is a summary of our conclusions resulting from the staff's
safety evaluation of the Westinghouse Design Verification Program for
Class IE Electrical Equipment. QDetails of our review are included in
Section IV of this report.
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A. WCAP-7817(NP) - Seismic Terting of Electrical and Control Egquipment

(Suppiements 1 thru 8) (Low Seismic Plants)
(Reference S5)

we have concluded that the subject report is accaptable with the
following conditions.

1.

The topical reports are only applicable for plants having con-
struction permit applications docketed prior to October 1972 and
will be reviewed on a case-by-case basis for plants having
construction permit applications docketed after October 1972.

A1l nonproprietary topical reports shall be referenced as a
group and every topical report shall have its nonproprietary
version properly documented.

Justification of the Eagle Signal Timer shall be provided as
indicated in reference 23.

Item 5 -~ Radiation Monitoring Cabinet, Item 6 - Tracerlab
Scintillation Detector ancd Liquid. Sampler, and Item 7 - Tracer-
lab Stack Gas Detector are not part of this topical report and
shall be removed.

B. WCAP-7821(NP) - Seismic Testing of Electrical and Control Equipment

(Supplements 1 thru 6) (High Seismic Plants)
(Reference 6)

We have concluded that the subject report is acceptable with the
following conditions.

L

The topical reports are only applicable for plants having con-
struction permit applications docketed prior to October 1972 and
will be reviewed on a case-by-case basis for plants having
construction permit applications docketed after October 1972.

A1l nonproprietary topical reports shall be referenced as a
group and every topical report shall have its nonproprietary
version properly documented.

Justification of the Eagle Signal Timer shall be provided as
indicated in reference 23.

Item 2 - Foxboro Process Control Equipment, Item 3 - Safeguards
Actuation Racks, Item 5 - Radiation Monitoring Cabinet, Item 6 -
Tracerlab Scintillation Detector and Liquid Sampler, and Item

7 - Tracerlab Stack Gas Detector are not part of this topical
report and shall be removed.
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c.

0.

s. Replacement of all the output relays in the Solid State Protec-
tion System, Item 10 of the report, for all high seismic plants
where the "g" level is 0.85 or greater at the elevation of the
SSPS and Auxiliary Safeguards Cabinets. The replacement relays
shal)l be those qualified in Topical Reports WCAP-8634 and 8655
Reference 11).

WCAP-8021(NP) - Seismic Testing of Electrical and Control Egquipment
(PG&E Plants - Reference 7)

We have concluded that the subject report is acceptable for the
Diablo Canyon application, Dockets 50-275 and 50-323. In additien
the report shall referince WCAP-7821 and meet the conditions
identified in the acceptance of WCAP-7821.

WCAP-8234-A(NP) - Seismic Testing and Functional Verification of By-
Pass Loop Reactor Coolant RTD's (Reference 8)

we have concluded that the subject report is acceptable witn the
following conditions.

1 Applicable to plants having construction permit applications
docketed prior to October 1972 and will be reviewed on a
case-by-case basis for plants having construction permit applica-
tions dcketed after October 1972.

WCAP-8373(NP) - Qualification of Westinghouse Seismic Testing Pro-
cedures for Electrical Equipment Tested Prior to May
1974. (Reference 9)

WCAP-7S58(NP) - Seismic Vibration Testing with Sine Beats
WCAP-8673(P) = Multi-frequency and Qirection Seismic Testing
WCAP-8674(NP) of Relays (Reference 101)

WCAP-8624(P) =~ General Method for Developing Multi-frequency
WCAP-B8635(NP) Biaxial Test Input~ for Bistables (Reference 102)

we have concluded that the subject reports represent a package of
information to justify the test methods and procedure: in support of
WCAP-7817, 7821 & 8021 and are acceptable with the fol.owing conditions.

1. The topical reports are only applicable for plants having con-
struction permit applications docketed prior to Octovber 1972 ang
will be reviewed on a case-by-case basis for plants raving
construction permit applications docketed after October 1972.
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2. All nonproprietary topical reports shall be referenced as a
group and every topical report shall have its nonproprietary
version properiy documented.

3. Justification for Eagle Signal Timer shall be provided as
indicated in Reference 22.

F. WCAP-8694(P) =~ Seismic Qualification of the Rotary Relay for Use
WCAP-8655(NP) in the Solid State Protection System (Reference 11)

WCAP-8830(P) = Seismic Operability Demonstration Testing of the
WCAP-B8831(NP) Nuclear Instrumentation System Bistable Amplifiers
(Reference 12 & 13)

WCAP-8832(P) =~ Seismic Operability Demonstration Testing of the
WCAP-8833(NP) Westinghouse CID 7100 Series Process Analog Instru-
mentation System Bistables (References 14 & 15)

WCAP-8828(P) =~ Seismic Operability Demonstration Testing of the
WCAP-B8829(NP) Westinghouse ISD 7300 Series Process Instrumentation
Bistables (References 16 & 17)

WCAP-8848(P) =~ Seismic Operability Demonstraticn Testing of the
WCAP-8849(NP) Foxboro Process Instrumentation Bistables %
(References 18 & 19)

We have concluded that the subject reports represent a package of
information to provide supporting documentation for the bases, test
procedures, and test results for WCAP-7817, 7821 and 802) and are
acceptable with the following conditions.

1. The listed reports are only applicable for plants having con-
struction permit applications docketed prior to October 1972
and will be reviewed on a case-by-case basis for plants having
construction permit applications docketed after October 1972.

- & A1l listed nonproprietary topical reports shall be referenced
as a group and every topical report shall have its nonproprietary
version properly documerted.

G. WCAP-7410L(P) = Environmental Testing of Engineered Safety Features
WCAP-7744(NP) Related Equipment (References 20 & 21)

WCAP-7829(NP) = Fan Cooler Motors (Reference 22)
The subject reports, WCAP-7410L and 7744, were divided into five

major subprograms. WCAP-7829 is included in subprogram A. These
reports are applicable for construction permit applications for



which a Safety Evaluation Report was issued prior to July 1, 1974.

Our conclusions for each of the subprograms are the following:

Subprogram A: Reactor Containment Fan Cooler Motor Insulation and
Lubrication Irradiation

We require that Westinghouse provide the following
information for each specific plant that references
WCAP 7829 as the basis for qualification.

1. The results of a heat transfer analysis which
demonstrates that the full size motor's hot
spot temperature resulting from internal and
external generated heat will not exceed the
qualified level during normal operations (105°C),
Design Basis Event operation (122°C), and the
post Design Basis event operation (37°C). In
addition, it is required that Westinghouse
present this information to the users of this
topical report as an interface requirement in
order to maintain assurance of gqualification
acceptability.

2. The seismic qualification information for each
size motor.

Subprogram 8: Process Instrumentation and Control Equipment
(Does not include seismic review and acceptance)

We require that Westinghouse provide the following
information for each specific plant that references
the subject reports as the basis for gualification
of Class IE instruments.

1. Verification that the deviations in accuracy
and time of failure noted in the test results
are within the specified time and accuracy
required in the accident analysis for each
specific plant.

2. ldentify those instruments inside containment
required to follow the course of Condition III
and IV events. Verify the capability of each
instrument identified and recommend a replacement
instrument model for those not capable of long
term monitoring.

3. Westinghouse has indicated (Appendix A,
Reference 79) that additicnal instrumentation
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located outside of containment is available to
the operator to follow the :ourse of Condition
II1 and IV events. Identif. the instrumentation
and its capability for each specific event and
plant.

4. The differential pressure transmitters shall be
temperature compensated and the deviations
shall be within that required for each specific
application.

Subprogram C: Post-Accident Hydrogen Combustion System
We have concluded that this subprogram is acceptable.

Subprogram 0: Valve Motor Operators
wWe have concluded this subprogram is acceptable,
except that additional justification must be provided
to demonstrate the adequacy of the seismic qualifica-
tion in accordance with I[EEE-344-1975 as suppliemented
by Regulatory Guide 1.100 Rev 1.

Subprogram £: Electrical Cables and Splices

We have concluded that this subprogram shall be
removed from the subject reports.

Miscellaneous Items: Air Operatad Valves and Solencids
and Sump Level Instrumentation (Does not include
seismic review and acceptance).

wWe have concluded that the sump 1..el instruments
shal] be removed from the report z7d the air operated
solenoids and valves 2re acceptable.

IV. Topical Report Evaluation

The Instrumentation and Control Systems Branch was requested to evaluate
the topical reports that were included in the initial verification
program, supperting topical reperts, and additional material provided in
support of the Westinghouse Class [E Electrical Equipment Qualification
srogram. References | through 4 were used as the bases of our evalua-
tion of the functional capability of the Class IE Electrical Equipment
included in References 5 through 22, and References 101 and 102. The
results of our evaluation follow.
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WCAP-7817 and Suobplements 1 through 8 (Reference 5)

“Seismic Testing of Electrical and Control Equipment (Low Seismic
Plants)"

Summary of Report

The subject reports provide detailed desriptions of the equipment
tested, procedures used and test results. The test programs cover
those plants in which the Design Bases Earthquake (DBE) ground
acceleration is less than or equal to 0.2g. The electrical equipment
tested in WCAP-7817 and supplements include the following:

.0) Static Inverter

.0) Foxboro Process Control Equipment

.0) Safeguards Actuation Racks

.0) Nuclear Instrumentation System

.0) Radiation Monitoring Cabinet

.0) Tracerlab Scintillation Detector and Liquid Sampler

.0) Tracerlab Stack Gas Detector

.0) Pressure and Differential Pressure Transmitters (SHz to 25 Hz
range)

.0) westinghouse Computer Instrumentation Division (WCID) Process
Instrument Racks

.0) westinghouse Solid State Protection System

.0) westinghouse Computer Instrumentation Division (WCID) Process
Instrumentation Racks 7300 Series

.0) Instrument Bus Distribution Panel (Type WEB)

.0) DB Switchgear, ESF Test Cabinet, Solatron Regulator and Inver-
ters (Type 3441097 and 2968006)

-0 w OO e whn

— —
wrn

Summary of Regulatory Staff Evaluation, WCAP-7817, Reference 5

Item 1 Static Inverter
Original Basis:

The presence of a continuous a-c output voltage both during and
after a test.

Original Results:

No momentary or permanent loss or reduction in output voltage with
the inverter loaded at 1 Kw.



Concern:

There is no indication of the percent of full load rating represented
by the | kW load. The test does not verify the effect on the output
voltage at rated load. A seismic event can cause electrical noise
(microphonics) which can effect solid state designs. As indicated
in the test results of Items 2, 4, 5 and 7 that follow, spurious
trips and noise in Westinghouse solid state designs did occur. IEEE
Std 344-1971 requires that the tests demonstrate the equipment's
apility to perform its intended function and sufficient monitoring
equipment should be used to evaluate performance before, during and
following the tests. The functional operability of the equipment
was not demonstrated by the tests.

Commitment:

Retesting of the static inverters and the instrument bus distribution
panels (Item 12) will be performed as a unit. DQuring the test, the
system will be loaded to 85% of rated capacity which is the approxi-
mate load during accident conditions.

Retesting will be performed at PGLE plant levels, Reference 7, with
sine beat input in a biaxial direction. The system will be tested
in two mounting positions.

Final Results:

The testing has been completed and the resuits provided to the staff
in Reference 6, Supplement 2, Addendum 1. We have reviewed the
report and found the methods, Reference 23, acceptable. However,
during the initial test a transformer faulted. This component was
replaced and the test was completed. The faulted component was sent
to the manufacturer for evaluation. The results of the manufacturer's
evaluation are provided in Reference 77. We have re.iewed the
report and concluded that the failure of the transformer was random
and the actions taken by the manufacture and Westinghouse to assure
that such a failure will not occur in the future are acceptable.
There were no failures in the instrument bus distribution panels.

Conclusion:

The test results have demonstrated the functional operability of the
static inverter ana are, therefore, acceptable.
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tem 2 Foxboro Process Control Equipment
Original Basis:

Signals should remain unchanged during the test and be capable of
changing state after the test.

Original Results:

Two bistable trips occurred during front-to-back testing. Thirty
two signals were monitored during the test. All other bistables
monitored performed normally during and after each test.

Concern:

The report indicates that two bistables tripped during the front-to-
back test. The conclusion indicates that a false trip could result.
No indication is given that additional tests in the horizontal
planes were performed. The bistables were not operated during the
test to verify their capability to change state during a seismic
event. This is unacceptable as indicated in our statements on Item
1. Westinghouse's basis for acceptability in the seismic qualifica-
tion of the equipment in Items 3, 6, 7 and 10 that follow, required
that the bistables be exercised or the input signal level varied
during the tests to demonstrate the functional operability of the
equipment. It is indicated that the cause of the spurious trips
could not be determined. The assumption that the trips were random,
due to loose connections or test equipment is unacceptable. The
cause of the malfunctions during a test should be determined and the
test repeated until the acceptability requirements are met.

Commitment:

Entire typical channels (including signal conditioning circuits and
bistables) will be tested to verify that the Foxboro bistables have
the capability to change state during a seismic event. The test
will represent, as close as practical, the actual service conditions
of the equipment. In addition this representative test addresses
the NRC's (Mechanical Branch) concern on the behavior of circuit
boards when subjected to a multi-freguency biaxial test environment.

The test methods will utilize multi-freguency biaxial inputs. How=
ever, since the Foxbouro equipment is not used in any USA plants
classified as high seismic the test inputs will be low seismic
comparable to the levels of WCAP-7817, Reference 5.



Final Results:

The testing has been completed and the ~esults provided to the staff

in References 18 an.. 19. We have reviewed the reports and found the

methods, Reference 23, acceptable. The signal output of the modules

were monitored and the recorder tracings were provided to demonstrate
the functional operability of the bistables before, during, and

after the test. No spurious actions or malfunctions were identified.

Conclusion:

The test results have demonstrated the functional operability of the
Foxboro Process Control Equipment and are, therefore, acceptable.

[tem 3 Safeguard Actuation Racks

Original Basis:

Satisfactory change of a state on demand.

Original Results:

we have reviewed the report and found that no change of state
occurred in the pre-trip condition during testing. The circuitry
was tripped to the post trip condition during and after the test.
The matrices changed state producing the required output signals.
The system operated as designed before, during, and after the test.
There are no concerns.

Conciusion:

The test results have demonstrated the functicnal operability of the
Safeguard Actuation Racks and are, therefore, acceptable.

Item 4 Nuclear Instrumentation System
Original Basis:

No change in the analog output signal or bistable state during the
test.

Original Results:

Several momentary bistable trips occurred in both horizontal direc-
tions during the 1 Hz to 5 Hz tests. The trips were random with a
duration of 10 - 20 milliseconds. The test results indicate noise
on ion chamber B and a superimposed ripple of 60 Hz. The ripple was



+ 2 power units (+166 millivolts) in amplituda. No rirple was
present without the test set up. The conclus.on is tiat the test
set up was the cause of spurious trips.

Concern:

Justification for spurious trips during the 1 Hz to 5 Hz tests, due
to test equipment or configuration, is unacceptable. The noise
generated by the test equipment or configuration should be located
and corrected before continuing with the test programs. The reports
" indicate that successful tests were completed in the 5 Hz to 25 Hz
range with no noise problems utilizing the same test configuration.
The test did not meet the basis for acceptarce. As we have indicated
in Item 2, the cause of malfunctions during a test should be deter-
mined and the test repeated until the acceptability requirements are
met.

Commitment:

Same as Item 2, however, the test inputs will be as for a PGAE level
plant, Reference 7. In addition this test addresses the NPT's
(Mechanical Branch) concern on the behavior of c¢ircuit boards when
subjectad to a multi-frequency biaxial test environment.

Final Results:

The testing has been completed and the results provided to the staff
in References 12 and 13. Quring the testing, mechanical failures
resulted due to test facility malfunctions. The details of our
evaluation of the test methods and the mechanical failures are
included in Reference 23. Five tests were performed of which two
were resonance surveys and the functional operability was not moni-
tored. All bistables functioned correctly during test two. However,
the negative rate bistable was not tripped due to the time duration
of the test. The bistable was operated immediately after the test
and functioned correctly. No conclusive data was available after
test three due to the test facility failure. The final test, test
five, was terminated early due to damage sustained from the malfunc-
tion during test three. However, five of the bistables operated as
required during the test. An unexplained trip occurred at the time
the drawer broke loose from the cabinet. A post-check immediately
after the test indicated proper operation of all bistable circuits.
Reference 12 includes recorder tracings of the bistable outputs and
information on the structural capability of the cabinet.
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Conclusion:

Based on the test results and the justification provided for the
malfunctions identified above, we have concludec that the tests have
demonstrated the functional operability of the bistables and is,
therefore, acceptable.

[tem 5 Radiation Monitoring Cabinet
I[tem § Tracerlab Scintillation Detector and Liquid Sampler
[tem 7 Tracerlab Stack Gas Detector

Propesal:

These compenents will be removed from the "seismic qualification
required” list. No credit is taken for the above equipment to
mitigate the consequences of postulated accidents.

Conclusion:

Wwe indicated to Westinghouse that we concur with their proposal,
however, we require that additional information be provided to
determine that no outputs from the radiation monitoring capinets
provide automatic actuating signals to any safety-related system or
function. Westinghouse has provided this information for all plants
which reference thi¢ topical report, Reference 76. We have evaluated
the information provided and determined that radiation monitoring
system provides no automatic actuating signals to safety-related
systems or functions. We therefore conclude that these items shall

be removed from the report.

Item 8 Pressure and Differential Pressure Transmitters

Original Basis:

The output signal remain constant during the tests and return to
pre-test level after test.

Original Results:

Output signal amplitude oscillations occurred around the normal
signal level. The units indicated correct value after test.
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Concerns:

The test results do not meet the basis. The output oscillated around

the normal signal level. The oscillations could cause trips depending

on the monitored variable and the trip point. The tests do not demon-
strate that the equipment is capable of meeting its performance specifica-
tions undar service conditions. The test results do not meet the criteria
identified in the Westinghouse basis for acceptance.

Commitment:

Provide detailed drawings of the transmitters and instrument seismic
error acceptance criteria.

Final Results:

westinghouse has provided detailed drawings of the transmitters for
verification of their assumptions that the base line variations of the
fnput signal will be repeatable for the entire dynamic range of the
transmitters. We have reviewed the additional reports and detailed drawings
of the transmitters. We have concluded the base line offset identified

in their reports is repeatable. Westinghouse has reviewed the safety-
related applications of the instruments for those plants referencing the
subject report and provided the instrument seismic error acceptance
criteria in Reference 29. We have reviewed the additicnal information
provided and determined that the amplitude of the oscillations were small
with respect to the span of the instrument output signal. The oscillations
and offsite are evaluated and appear as part of the Safety Analysis Report
for specific applications.

Conclusion:

The test results nave demonstrated the functional operability of the
pressure and differential pressure transmitters and are, therefore, acceptable.

Item 9 WCID 7100 Series Process Instrument Racks
Original Basis:

Signals remain unchangea during test and be capable of changing state
after test.



Original Results:

A bistable trip occurred during the front-to-back testing at 5 Hz
due to noise spike.

Concerns:

The test did not meet the basis nor was it repeated to determine the
cause of the noise. The basis should include capability to change
state cduring a seismic event. The bistables should be exercised
during the tests as well as aftes the tests.

commitment:

Same as [tem 2, to verify that the bistables have the capability to
change state during a seismic event. The test inputs will be the
same level as WCAP-8021, Reference 7. The test wil]l address the
NRC's (Mechanical Branch) concern on the behavior of circuit boards
when subjected to a multi-frequency biaxial test environment.

Final Results:

The testing has been completed and the results provided to the staff
in References 14 and 15. We have reviewed the reports and found the
methods, Reference 23, and the results acceptable. The signal
outputs of the modules were monitored and the recorder tracings were
provided to demonstrate the functional operability of the bistables
before, during and after the test. Quring one test an erratic
indication was noted on the output. The cause of the malfunction
was determined to be a faulty crimp connection. The connection was
recrimped thus eliminating the problem. No other spurious actions
or malfunctions were identified.

Conclusion:

The tes. results have demonstrated the functional operability of the
7100 Series Process Instrument Equipment and are, therefore, acceptable.

Item 10 Solid State Protection System (SSPS)
Original Basis:

Satisfactory change of state on demand.
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Original Results:

The Safety Injection (SI) output and Train A trouble output relays
were monitored. The relays were exercised during and after the
tests and functioned as designed. Momentary maloperations occurred
fn the 9.5 Hz range.

Concerns:

The basis and test results are una.ceptable. The random operation
of the output relays, momentary or latching, is unacceptable. It
cannot be determined that all the possible combinations of random
operation of the output relays would leave a plant in a safe con-
dition for all normal and accident conditions during and after a
seismic event. The S5PS has approximately forty output relays and
two hundred eighty contacts providing safety related functicns.

Commitment:

Provide justification for the momentary maloperations which occurred
in the 9.5 Hz test.

Final Results:

The tests, Reference 47, Attachment 4, show that contact bounce of
the output relays starts at an acceleration level of 0.95g and is of
a 10 to 15 milli-sec. duration. For low seismic plants no additional
analysis or testing is required since accelerations for these plants
are pelow 0.95g. For high seismic plants, however, an engineered
safeguard systems analysis was conducted (see Item 10, Reference 6).
Conclusion:

Westinghouse provided a visicorder record verifying that the contact
bounce was at a higher g level than required for plants in the low
seismic category. We have reviewed the data and concur with wWes-
tinghouse. The seismic qualification tests have demonstrated the
functional operability of the SSPS for low seismic plants and is,
therefore, acceptable.

Item 11 WCID 7300 Series Process Instrument Racks
Original Basis:

Signals remain unchanged during test and be capatie of changing
state after the test.
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Original Results:

No change of signal or contact status occurred during the test. The
bistables operated correctly after the test.

Concerns:

The basis is unacceptable. The basi: should include the capapility
to change state during a seismic event. The bistables should be
exercised during the tests as well as after the tests.

Commitment:
Same as [tem 2, however, the test inputs will be the same level
identified in WCAP-802), Reference 7. The test addresses the NRC's

(Mechanical Branch) concern on the behavior of circuit boards when
subjected to a multi-frequency biaxial test.

Final Results:

The testing has been completed and the results provided toc the staff
in References 16 and 17. We have reviewed these reports and found
the methods, Reference 23, acceptable. The signal outputs of the

modules were monitored and the recorder tracings were provided. No
spurious actuations or malfunctions were identified.

Conclusion:

The test results, References 16 and 17, have demonstrated the func-
tional operability of the 7300 Series Process Instrument Eguipment
and are, therefore, acceptable.

Item 12 Instrument Bus Distribution Panels

Original Basis:

The equipment shall operate properly and perform required safety
related functions.

G=iginal Results:

The breaker contact status was monitored. Continuity was maintained
at all times during the tests.
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Concern:

The unit tested is used in the plant vital AC power distribution
system. [t cannot te determined if the distrib.ution system was
providing power to simuiated loads during the testing.

The test did not demonstrate that the equipment is capable of meeting
its performance specifications under service conditions. The circuit
breakers were not providing power to loads as they would in normal
and accident conditions. The test set up did not have the ncrmal
input and output cable configurations. The test did not demonstrate
that the equipment would meet its functional requirement, providing
vital AC power tc safety related equipment. The trip mechanisms
could be affected by electrical noise causing spurious tiips.

Commitment:

As noted in Item 1, in order to demonstrate that the static inverter
system and the instrument bus distribution eguipment function as
required, with loads, a re-test will be conducted.

Final Results:

The instrument bus distribution panels were tested in conjunction
with the static inverters (see item 1).

Conclusion:

The test results have demonstrated the functional operability of the
instrument bus distribution panel and are, therefore, acceptable.

Item 13 DB Reactor Switchgear, Engineered Safeguards Test Cabinet,
Solatron Regulators and Inverters (Type 3441097 and 29680C6)

Original Basis:

Functional operability before, during, and after the tests.
Original Results:

The equipment operated as designed with the exception of momentary

opening of normally closed contacts of some test selection switches
in the Engineered Safeguards Test Cabinet.
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Concern:
The switches did net function as designed during the seismic test.
Evaluation:

The test data indicates the contact bounce was for a 2 milli-second
duration. The contacts are used only in the reset circuit of the
blocking relay upon completion of a test. Quring operation, other
than testing, the relay is in the reset moce. In addition, the
reset time of 8 to 14 milli-seconds is required to actuate the reset
relay.

wWe have concluded that the contact bounce will not affect the func-
tional capability of the engineered safety features equipment or the
testing capability.

Conclusion:

T. ¢ test results have demonstrated the functional operability of the

DB Reactor Switchgear, ESF Test Cabinet, Solatron Regulator and
Inverters (Type 3441097 and 2968006) and are, therefore acceptable.

WCAP-7821 and Subn1emonts 1 through 6 (Reference 6) "Seismic Testing
of tlectrical and tcontro! Eguipment ZHigh Seismic Flants)"

Summary of Report

The subject reports provide detailed descriptions of the equipment ,
tested, procedures used and test results. The test programs cover
those plants in which the Design Bases Earthquake (DBE) ground
acceleration is in the range of 0.2g to 0.4g. The electrical equip-
ment tested in WCAP-7821 and the supplements include the following.

.0) Static Inverter

.0) Foxboro Process Control Equipment

.0) Safeguards Actuation Racks

.0) Nuclear Instrumentation System

.0) Radiation Monitoring Cabinet

Tracerlab Scintillation Detector and Liquid Sampler
.0) Tracerlab Stack Gas Detector

.0) Pressure & Differential Pressure Transmitters

0) westinghouse Control Instrumentation Division (WCID) Process
Instrument Racks

0) westinghouse Solid State Protection System

.0) WCID Process Instruments Racks 7300 Series

™ ] WO 00 ~SIO0h U B WP
o
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12.0) DB Switchgear, ESF Test Cabinet, Solatron Regulator, and
Inverters (Type 3441097 and 2968D06)

Summary of Regulatory Staff Evaluation, WCAP-782]

Item 1.0 Static Inverter
Concern:

The concerns, commitment, test method and results are the same as
those identified in WCAP-7817, Item 1. The tests were performed to
the level identified in Reference 7.

Conclusion:

The test results have demonstrated the functional operapility of the
static inverter and are, therefore, acceptable.

Iten: 2 Foxboro Process Control Equipment
Concern:
The concerns are the same as thosc,identificd in WCAP 7817, Item 2.

Conclusion:

The Foxboro Process Control Equipment is not used in any USA plants
classified as high seismic. Westinghouse proposes to remove refer-
ence to this equipment in WCAP-7821. We concur with Westinghouse
and find their proposal acceptable. The Foxboro Process Control
equipment has been replaced in current Westinghouse designs by the
7100 and 7300 series process control equipment. Refarence to the
Foxpboro equipment shall be removed from this report.

[tem 3 Safeguards Actuation Racks
Proposal:

The Safeguards Actuation Racks are not used in any USA plants classi-
fied as high seismic. Therefore, reference toc this equipment will
be removed from WCAP-7821.

Conclusion:

we concur with Westinghouse and find their proposal acceptable. «The
Safeguards Actuation Racks have been replaced in current Westinghouse
designs by the Solid State Protection System (SSPS). Reference to
the Safeguard Equipment shall be removed from this report.
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tem 4 Nuclear Instrumentation System

Concern:

The concerns, commitment, test method and results are the same as
those identified in WCAP=7817, Item 4. The tests were performed at
the level identified in Reference 7.

Conclusien:

The test results have demonstrated the functional operability of the
Nuclear Instrumentation System and are, therefore, acceptable.

Item 5 Radiatinn Mcnitoring Cabinet

s

§ Tracarlab Scintillation Detector and Liguid Sampler

e |
3

-
~

tem 7 Tracerlab Stack Gas Detector

Proposal:

These components will be removed f-om the "seismic qualification
required” list. No credit is taken for the above equipment to
mitigate the consequences of postulated accidents.

Conclusion:

Same as that provided for Items 5, 6 and 7 of WCAP-7817. These
items shal]l be removed from this report.

Item 8 Pressure and Uifferential Prussure Transmitters

Concern:

Same as those identified in WCAP-7817 Item 8.

conclusion:

The test results have demonstrated the functional operability of the
presc<ure and differential pressure transmitters and are, therefore,

acceptadle.

Item 9 WCID 7700 Series Process I[nstrument Racks
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Concern:

The concerns, comnitment, test method and results are the same as
those identified in WCAP-7817, Item 1. The tests were performed to
the level identified in WCAP-8021, Reference 7.

Conclusion:

The test results have demonstrated the functional operability of the
7100 Series Process Instrument System anc are, therefore, acceptable.

Jrem 10 Solid State Protection System
Original Basis:

Satisfactory change of state on demand
Original Results:

The Safety Injection (SI) output and Trzia A troudble output relays
were monitored. The relays were exercised during and after the
tests and functioned, as designed, for the 1 Hz to 5 Hz range.
Momentary and permanent maloperations occurred in 7 Hz to 9.5 Hz
range.

Concern:

The basis and test results are unacceptable. The randem operation
of the output relays, momentary and latching, is unacceptable. It
cannot be determined that all the possible combinations of rancom
operation of the output relays would leave a plant in a safe condi-
tion for all norma) and accident conditions dur ~g and after a
seismic event. The SSPS has approximately forty output relays and
two hundred eighty contacts providing safety-related functions.

Proposal:

For high seismic plants, ¢ «n7'neered safeguards system analysis
was conducted and submit &. _cer the Diablo Canyon docket. The

Westinghouse analysi ' ‘'~ ‘ea the need to replace only a few of
the output relays. ~ - 1\ wa corcluded in Reference 63 that
additional acalysis ..d . ffcation would be required to support

the wWestinghouse conclusion or we would require all the ocutput
relays be replaceu by qualified units.
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Commitment:

Testing of the replacement relays will be performed at PG&E plant
levels, Reference 7, that conservatively simulate the previously
recorded test motions at relay mountings.

Final Results:

The .efsmic qualification of the repalcement relays, rotary relays,
is documented in WCAP-8654 and 8655, Reference 1]1. We requested
additional information relating to the test setup and results.
westinghouse provided the information, Reference 74, and we have
concluded that (1) the mounting method for the output relays is
similar for the SSPS and safeguard cabinets; (2) the electrical
rating of the contacts is adequate for the applications identified
in the report; and (3) the visicorder tracings provide verification
of the functional operability of the rotary relays during testing.

Conclusion:

wWe have concluded that the tast results have demonstrated the func-
tional operability of the rotary relays and are, therefoure, accept-
able. These relays will be reguired as replacement relays for all
high seismic plants where the “g" level is 0.85 or greater at the
elevation where the SSPS and auxiliary safeguards cabinets are
located, I[tem 26, Reference 77.

[tem 11 WCID 7300 Series Process Analog System
Concern:

The concerns are the same as those identified in WCAP-7317, Item 11.

Conclusion:

The test results, References 16 and 17, have demcnstrated the func+
tional operability of the 7300 Series Process Instrument System and
are, therefore, acceptable.

Item 12 DB Switchgear, ESF Test Cabinet, Solatreon Regulator and
Inverters (Type 3441097 and 2968006)

Concern:

Same as those identified in WCAP-7817, Item 13.
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Conclusion:

The test results have demonstrated the functional operability of the
0B Switchgear, ESF Test Cabinets, Solatron Regulator and I[nverters
(Type 3441097 and 2968D06) and are, therefore, acceptable.

wCAP-3021 (Reference 7)

"Seismic Testing of Electrical and Control Equipment (PG&E Plants)"

Summary of Report

The subject report is similar to References 6 and 7, however, the
level of gqualification is for plants with a Design Bases Earthquake
(DBE) horizontal ground acceleration of 0.4g and a hard soil
foundation.

Summary of Regulatory Evaluation - WCAP-8021

This report was not included in the verification program for generic
review. The report was reviewed during the Diable Canyon review,
Dockets 50-275 and 323. As indicatad in previous evaluations of
References 5 and 6, some of the verification test levels were of the
value identified in this report. The equipment identified and
tested in this report was found acceptable for the Diablc Canyon
appiication as augmented by the additional tests identified in our
evaluation of WCAP-7821, Reference 6.

Conclusion:

We have concluded that the report is acceptable for the Diablo
Canyon application, however, the report will have to be reviewed for
any other application which references it as the bases for the
seismic qualification of the Westinghouse supplied equipment.
WCAP-8234-A (Reference 8)

"Seismic Testing and Functional Verification of By-Pass Loop Reactor
Coolant RTD's"

Summary of Topical Report

The subject report provides a detailed description of the test pro-
gram, procedures, and results to demonstrate the ability of Resistance
Temperature Detectors (RTDs) to perform under earthquake and process
conditions. These tests cover those plants in which the Jesign

Basis Earthquake (DBE) ground acceleration is in the range of .2g to
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.4g and the applications presently used for the RTD. (Tavg/a T
temperature systems).

The equipment tested for seismic and functional verification con=
sisted of a Sostman Mcde! 118348-1 and Rosemount Model 176KF RDT.
Two of each mode! were used for the resonant frequency search. The
Sostman and Rosemount units with the lcwest resonant frequency were
used for che seismic and functional verification tests.

The tests were conducted in air and the RTDs were monitoring the
ambient temperature of the air. Westinghouse indicates that con-
ducting the test in air rather than water represents the most con-
servative case since no credit is taken for the damping effects of a
test conducted in water.

Summary of Regulatory Staff Evaluation

The RTDs tested are being qualified for use in Westinghouse designs
to provide 2nalog signals for Tavg/AT protecticn and control systems.
These analog signais provide the input to the overtemperature and
overpower AT setpocints for reactor trip.

The report indicates the range of the RTDs tested is 32°F to 700°F and
the resistance of the platinum sensing elements varies from 200.50
ohms @ 32°F to 480.26 ohms @ 700°F. The normal operating temperature
for the sensors will be approximately 625°F. The resistance of the
sensing element at ambient is in the range of 225 ohms and during
normal operation the resistance will be in the range of 410 ohms.

We requested additional information relating to the construction and
design of the sensing element, the test setup details and test
resuits. Westinghouse responded to our request, Reference 35, We
have evaluated the information and determined that (1) the changes
in the physical properties of the material and components will not
adversely effect the operation; and (2) the visicorder tracings
verify the functional operability of the RTD'S. 3

Conclusion:

we have concluded that the test methods, Reference 23 and 33, are
acceptable. The test results have demonstrated the functional
operability of the Resistance Temperature Detectors identified in
the subject report and are, therefore, acceptable. wWestinghouse was
notified of the results of our evaluation in Reference 62.
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WCAP=B8373(NP) Reference § Qualification of Westinghouse Seismic
Testing Procedures for Electrical
Equipment Tested Prior to May 1974

WCAP-7558(NP) Reference 10 Seismic Vibration Testing with Sine
Beats

WCAP-8673(P) Reference 101 Multi-frequency and Direction
WCAP-8674(NP) Reference 101 Seismic Testing of Relays

WCAP-8624(P) Reference 102 General Method of Developing
WCAP-8635(NP) Reference 102 Multi-frequency Biaxial Test
Inputs for Bistables

Summary of Topical Reports

The six subject reports present a package of information relating to
the test methods and procedures utilized in qualifying Class IE
Electrical Equipment to provide adequate assurance that the eguipment
tested will sustain seismic excitations tc their designated SSE
Tevels.

Summary of Regulatory Staff Evaluation

The details of our evaluation of the above reports are included in
Reference 23. This evaluation includes the Mechanical Engineering
8ranch (MEB) basis, methodology, findings, conclusions and positions
relating to the above Westinghouse reports.

Conclusion:

The MEB has concluded that the test methods and procedures identified
in the subject reports are acceptable provided the conditions
identified in Section IV of Reference 23 are met.

WCAP-8694(P) Reference 11 Seismic Qualification of the Rotary
WCAP-8655(NP) Relay for Use in the Solid State
Protection System

WCAP-8830(P) Reference 12 Seismic Operability Demonstration
WCAP-8831(NP) Reference 13 Testing of the Nuclear Instrumentaticn
System Bistable Amplifiers

WCAP-8832(P) Reference 14 Seismic Operability Demonstration

WCAP-8833(NP) Reference 15 Testing of the Nuclear [nstrumentation
System Bistable Amplifiers
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WCAP-8828(P) Reference 16 Seismic Operability Demonstration
WCAP-38239(NP) Reference 17 Testing of the Westinghouse 150 7300
Series Process Instrumentation Bistables

WCAP-8848(P) Reference 18 Seismic Operapility Demonstration
WCAP-8843(NP) Reference 19 Testing of the Foxboro Process
Instrumentation Bistables

Summary of Topical Reports

The subject reports represent a package of information to provide
supporting documentation for the bases, test procedures and test
results for Topical Reports WCAP-7817, 7821 and 8021, References 5,
6 and 7. Reference 11 provides the basis for the qualification of
the replacement relays in the output of the Solid State Protection
System (SSPS). The other reports, References 12 thru 139, provides
the details of the confirmatory testing required in support of
References 5, 5§ and 7.

Summary of Requlatory Staff Evaluation

The details of our evaluation of References 11 through 19 are in-
cluded in the evaluations of Topical Reports WCAP-7817, 7821 and
8020 (References 5, 6 and 7).

Conclusion:

We have concluded the subject reports are acceptable as providing
supporting information relating to Topical Reports WCAP-7817, 7821

and 8021. These reports are acceptable based on the conditions
identified in our evaluations of WCAP-7817, 7821 & 8021 (References 5,

6 and 7).

WCAP-7410-L (P) & 7744 (NP) (References 20 & 21) "Environmental
Testing of Engineered Safety Features Related Equipment (NSSS
Standard Scope)" and WCAP-7829, "Fan Cooler Motor Qualification”
(Reference 22)

Summary of Reports

The subject reports provide detailed descriptions of the equipment
tested, procedures used and test results. The overall test program
was divided into subprograms categorized by equipment functional
requirements. The post-accident environmental conditions were
estaplished by using the 60 psig containment design pressure of the
Robert Ginna Nuclear Power Plant No. 1 for the equipment and compo-
nents located within the containment building. The functional
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requirements of the safety-related equipment were verified before,
during and after the post-accident environments of temperature,
pressure, chemistry and radiation as the result of a loss-of-coolant
accident (LOCA). The reports provide descriptions of the following:

1.0) The post-accident environment conditions (pressure, temperature,
chemistry and radiation) including figures and tables represent-

ing the environmental condition versus time profiles used in
the test program.

2.0) A list of engineered safeguards equipment located inside con

tainment incliuding the operating mode, duration and requirement/

nanrequirement for environmental testing.

3.0) The test facilities used including the test champer and
recording equipment.

4.0) The test procedures, results, and conclusions.
The overall test program was divided as follows:

Subprogram A: Reactor Containment Fan Cooler Mocter Insulation and
Lubrication Irradiation

Subprogram 8: . Process Instrumentation and Control Egquipment
Subprogram C: Post-Accident Hydrogen Combustion System
Subprogram 0: Valve Motor QOperators

Subprogram £: Electrical Cables and Splices

Summary of Regulatory Staff Evaluation WCAP-
7410-L & 7744 (References 20 and 21) WCAP-7828 (Reference 22)

Subprogram A: Reactor Containment Fan Cooler Motor Insulation and
Lubrication Irradiation

Concern:

This test program consisted of testing form wound motor coils after
exposure to radiation, thermal aging, and vibration. The bearing
lubricant was subjected to radiation to examine the effects on the
lubricants consistency. This subprogram was partial type test of
the fan cooler motor. There was no supporting information to in-
dicate the fan cooler motors would survive the design bases environ-
ment, including chemistry and seismic acceleration, for their
required availability.
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Commi tment:

The concerns of this subprogram are aadressed in WCAP-7829, Reactor
Containment Fan Coolers (Reference 22).

Status:

westinghouse has documented additional information in support of

WCAP 7829. We have reviewed the reports provided and have found the
type tests performed included component tests and a 20 hp sample

motor test. These tests demonstrated that the 20 hp motor's insula-
tion system performed satisfactorily with winding hot spot temperatures
reaching 122°C when subject to a higher than normal external heat
environment. However, internal heat resulting from full-load current
primarily produces winding hot spot temperatures in a full size

motor.

Conclusion:

The staff has concluded that the tests performed are in conformance
with the qualification requirements. However, the method used Lo
determine acceptapility using an external versus an internal heat
scurce will not significantly affect the full size motor qualifi-
cation provided the full size motor's hot spot temperature can be
maintained below the qualified Tevel.

To complete the staff's acceptability of this WCAP and information
contained in References 38, 40, 50, 66, 91, 92, 93, and 94, we
requine that Westinghouse provide the following information for each
specific plant that references this WCAP.

9 The results of a heat transfer analysis which demonstrates that
the full size motor's hot spot temperature resulting from
internal and external generated heat will not exceed the qualified
leve! during normal operation (105°C), Design Basis event
operation (122°C), and the post Design Basis event operation
(87°C). In addition, it is required that Westinghouse present
this information to the users of this topical report in order
to maintain assurance of gqualification acceptability.

- The seismic qualification information that provides the basis
for the qualification of each motor size.

A-33



- 30 -

—— . —

Subprogram 8: Process Instrumentation and Control Equipment
(Does not include seismic review results and
acceptance).

This test nrogram consisted of testing nine differential pressure
transmitters and five static pressure transmitters. The instruments
were subjected to pressure, temperature, and humidity, but no chemical
environment. Three of the differential pressure transmitters were
seismically tested and subjected to radiation. The details of our
review and conclusions are included in Reference 25.

Original Concerns:

Qur concerns relating to Subprogram B include lack of statements as
to required accuracies, not demonstrating the negligible effects of
caustic sprays on instrumentations, and the adeguacy of seismic
testing for various Westinghouse applications.

Commitment:

1. In tabular form Westinghouse will supply accuracy requirements
for Westinghouse supplied sensors located inside containment
that initiate in the short term (i.e., reactor trip, safety
injection, containment and steam line isolation) protective
functions to mitigate the consequences of ANS Condition III or
IV events.

3 For the Beaver Valley Unit 1, Indian Point Unit 3, and current
plants seeking Operating Licenses, Westinghouse will provide an
analysis demonstrating the negligible effects of caustic sprays
(sodium hydroxide and boric acid, where applicable) on trans-
mitters located inside containment that initiate short term
protective and safeguards functions to mitigate the conseguences
of Condition [II and IV events.

3. For Westinghouse scope instruments located inside containment
which are explicitly listed in a plant SAR as being reguired to
follow the course of Condition III and IV events, Westinghouse
will provide an experimental basis to verify that the instruments
to be supplied for the plant will remain operable to perform
their monitoring functions over the extended duty times in the
accident environments in which they must function.

Status:
Westinghouse has suppiied the instrument accuracy requirements in

References 52, 58, and 99. We utilized this information in our
review of the verification programs test results. In addition
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westinghouse provided an inalysis to demonstrate the negligible
effects of caustic sprays 2n transmitters located inside containment,
Reference 48. We evaluat:d the analvsis and determined that the
chemicals will have a neg igible effect on the instruments due to
the construction and materials involved; however, this will be
confirmed by the verification tests and results.

westinghouse has performed the verification tests anc provided the
preliminary results in Reference 79. We have evaluatea the test
setup, prccedures and results. The tests indicate that the instru-
ments are capable of ini*‘ating the required automatic protection
signals. However,K we wi ' evaluate the test data provided 'in the
final report to determine the required time and accuracy deviations
are within those requirea for the instrument applications.

westinghouse modified pressure and differential pressure instruments
for appliications requiring long term capability. These instruments
were tested and the test details are provided in a final report,
Reference 98.

We have evaluted the final test report and concluded that the modi-
fied instruments can perform long term monitoring functions based on
the test results. The instruments stayed within 8% accuracy for
long term and 10X accuracy for the trip functions for the pressure
transmitters.

The differential pressure transmitters did not receive the normal
number of temperature compensation runs during manufacturing due to
time constraints of the test program. The maximum er-:r, negative
direction occurred on all three test samples at the same temperature
and time. The maximum error was at 15.5 hours. The instruments
will be temperature compersated and we will require that the devia-
tions are within that rec ‘red for each specific application ref-
erencing the subject repc: .s.

In addition, Westinghouse has indicated, Reference 79, that other
instruments located outside of containment are available to the
operator to follow the course of Condition I[II and IV events.

Reference 72 identifies the plants, instrument safety applications,
and instrument models for those plants that reference the subject
reports.

Conclusion:

we require that Westinghouse provide the following adaitional infor-
mation for each specific plant that references WCAP-7744 and 7470L,
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References 20 and 21, as the bases for their Class IE Electrical
Equipment Environmental qualification.

1. Verification that the deviations in accuracy and time cof
failure, noted in the test results of [tem | above and Reference
99, are within the specified time and accuracy required by the
accident analysis for each specific plant.

x Identify those instruments inside containment required to
follow the course of Condition III and IV events. Verify the
capability of each instrument identified and recomend a replace-
ment, based on the test result, for those not capable of long
term monitoring.

3. Identify the additional instrumentation, located outside con-
tainmerit, that is available to the operator to follow the
course of Condition [II and IV events and its capability for
each specific event and plant.

4. The differential pressure transmitters shall be temperature
compensated and the deviations shall be within that required
for each specific application.

Subprogram C: ° Post-Accident Hydrogen Combustion System

Commitment.

The Westinghouse electric hydrogen recombiner environmental and
seismic qualification is described in WCAP-7709-L (Proprietary) and
WCAP-7820 (Nonproprietary). These WCAPs, as supplemented, have Leen
accepted by the NRC staff in their letter of May 1, 1975, as provid-
ing an acceptable basis for environmental and seismic qualification.

Status:

The above referenced WCAPs have been reviewed ind found acceptable
as indicated above.

Subprogram 0: Valve Motor Operators

Concern:

Qur concerns relating to Subprogram 0 are identified in our initial
review, Reference 25, of the subject reports. We are concerned with
the use 2f Class B insulation inside containment for longer than 8
hours, justification for seismic testing, traceability of previous
tests and radiation exposure of test samples.
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Commitment;

westinghouse has committed to provide the following:

1. Review current applications to determine the applicapility of
valve motor operators and insultation types for safety-reiated
motor operated valves

Provide justification for use of Reliance Electric Mctors,
Class H insulation, on safety-related Limitorque SMB-Q operators

"o

3. Same as [tem 2 for Peerless electric mctors

Status:

Westinghouse has documented information in support of their commit-
ments in References 47, 54 and 64. Westinghouse evaluated MOV
operators utilizing Class B insulation and provided justification
which identified that the duty cycles are less than the time testeg,
and in addition these valve operators have limited application.
Reference 47 included documentation in suppert of the radiation
exposure to test samples prior to the tests. We have reviewed the
reports provided, References 86, 87, 88, 89 and 90, and verified the
serial numbers of units tested to determine that all the requirements
of IEEE 323-1971 for qualification of motor operated vaives utilizing
type "H" insulation were met.

Conclusion:

We have concluded that the limited application of Class B insulation
for the times identified are acceptable for those plants referencing
the subject report. The test results for MOVs utilizing type H or

HR insulation have demonstrated the functional operability of the
MOV's, References 47, 86 through 90 provide adegquate documentation,
and are, therefore, acceptable, except that additional justification
must be provided to demonstrate the adequacy of the seismic gqualifi-
cation in accordance with [EEE-344-1975 as supplemented by Reguliatery
Guide 1.100, Rev. 1.

Subprogram E: Electrical Cables and Splices

Commitment:

The subject of this subprogram is not within the westinghouse scope
of supply for plants seeking operating licenses and thus siould be
withdrawn from the generic evaluation. However, we required that
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Westinghouse verify this for all plants referencing the subject
topical reports.

Status:

wWestinghouse indicated, Reference 76, that cables and splices were
included in their scope of supply for only one application which
references the subject reports.

Conclusion:

We concur with Westinghouse that Subprogram £ should be removed from
the subject report due to its limited application. We will identify
the specific plant to Division of Operating Reactors and recommend
they verify the adequacy of the cable and splice qualification for
that plant.

We, therefore, conclude that Subprogram £ shall be remcved from the
subject reports.

Miscellaneous [tems
(Uces not include seismic review and acceptance)

Concern:

We identified an inadequate basis for not testing the sump level
instruments and not defining the effects of the environments in
which air operated valves and solenoids will function even though
the air operated valves fail in the safe direction.

Commitment:

westinghouse will provide documentation to support the capability of
air operated valves and solenoids to function. Westinghouse will
identify those plants where the sump level instruments are within
their scope of supply.

Status:

Westinghouse indicated, Reference 76, that sump level instruments
were included within their scope of supply on only two applications
which reference the subject reports.

westinghouse provided a failure mode analysis for safety-related
solenoids, Reference 53. The analysis identified the safety applica-
tions, the materials utilized, time required for safety functions

and the effects of the environments. Wwe have reviewed the analysis
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and concluded that the safety-related valves will perform thier
function within the required times.

Cor lusion:

Wa )ncur with Westinghouse that the sump level instrumentation

.. d be removed from the subject report due to the limited applica-
tion. We will identify the specific two plants that utilize sump
leve! instruments that are in the Westinghouse scope of supply to
the Division of Operating Reactors and recommend they verif: the
adequacy of the gqualification of the instruments.

we, therefore, conclude that the sump level instruments shall not be
included in the subject report and based c¢n our evaluation of Refer-
ence 53 and our initial evaluation, Reference 25, that the air
operated valves and solenoids are capabie of performing their safety
functions.
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APPENDIX A

REFERENCES

Documents used in the evaluation of Westinghouse Qualification and Design
Verification Program for Class IE Electrical Equipment

1) 10 CFR Part SO

2) 1EEE Std 279-1971

3) IEEE Std 323-197

4) IEEE Std 244-1971

§) WCAP-7817 (NP)

. Suppiements 1 thru 8

6) WCAP-7821 (NP)
Suppliements 1 thru 6

7)  WCAP-8021 (NP)

8) WCAP-8234-A (NP)

3) WCAP-8373 (NP)

10) WCAP-7558 (NP)

11) WCAP-8634 (P)
WCAP-8655 (NP)

12) WCAP-8830 (P)

13 WCAP-8831 (NP)

(P) Proprietary meport

(NP) Nonproprietary Report

Licensing of Production and Utilization
Facilities

Criteria for Protection Syst:ms for Nuclear
Power Generating Stations

1EEE Standard for Qualifying Class IE Equip-
ment for Nuclear Power Generating Stations

Seismic Qualification of Class [ Electrical
Equipment for Nuclear Power Generating
Stations

Seismic Testing of Electrical and Control
Equipment (Low Seismic Plants)

Seismic Testing of Electrical and Control
Equipment (High Seismic Plants)

Seismic Testing of Electrical and Control
Equipment (PG&E Plants)

Verification

Seismic Testing and Functicna’
RTDs

of Bypass Loop Reactor Coolar
Qualification of Westinghouse 3eismic Testing
Procedures for Electrical Equipment Tested
Prior to May 1974

Seismic Vibration Testing with Sine Beats

Seismic Qualification of the Rotary Relay
for Use in the Solid State Protection System

Seismic Operability Demonstration Testing

of the Nuclear I[nstrumentation System B8i-
stable Ampliifiers

A-40



25)

26)

27)

wCAP-8832 (P) Seismic Operability Demenstration Tes%ing
WCAP-8832 (NP) of the Westinghouse CID 7100 Series Process
Instrument System Bistables

WCAP-8828 (P) Seismic Operability Demonstration Testing

WCAP-8829 (NP) of the Westingnouse I[SD 7300 Series Process
Instrumentation Bistables

WCAP-82848 (P) Seismic Operability Demonstration Testing

WCAP-884% (NP) of the Foxboro Process Instrumentation
Bistables

WCAP-7410L (P) Environmental Testing of Engineered Safety

WCAP-7744 (NP) Features-Related Equipment .

WCAP-7829 (NP) Fan Cooler Motors

Memorandum to R. C. DeYoung from J. P. Knight, Report on Seismic
Audit of Westinghouse Electrical Equipment (TAR's 3678-1, 3683-1,
0706, 0921-1, 0788-2, 1111-2, and 3000-2), dated August 26, 1976.

Memorandum to T. A. Ippolito from E. C. Marinos, "Summary of August 7,
1974 Meeting with Westinghouse Electric Corporation," dated Sept. 1,
1974,

Letter to R. C. DeYoung from V. Stello, "Topical Report Evaluation -
WCAP-7744 and WCAP-7410L (TAR 482)," dated February 7, 1974.

Letter to R. C. DeYoung from R. R. Maccary, "Evaluation Report -
WCAP-7821 (TAR-788)," dated July 12, 1974.

Letter to R. C. DeYoung from V. Stello, "Topical Report Evaluation
WCAP-7821 and Supplements 1 and 2 (TAR 778)," dated September 19,
1974,

Letter to R. C. DeYoung from V. Stello, "Topical Report Evaluation
WCAP=7817, and Supplements 1, 2, 3, 4, and 5," dated December 13, 1974.

Letter to R. Salvatori (W) from 0. 8. Vassallo, "Removal of WCAP-7817
from List of Acceptable Topical Reports," dated December 23, 1974.

Letter to D. 8. vassallo from R. Salvatori (W), "Response to Questions
WCAP-7821 and Supplements 1 and 2," dated January 13, 1975 (NS-RS-3504).

Letter to R. C. DeYoung from V. Stello, "Topical Report Evaluation
WCAP-8373 (TAR 1111)," dated January 28, 1975.

A-41



32)

33)

14)

38)

36)

37)

38)

39)

40)

a1)

42)

43)

4)

45)

Letter to 0. B. Vassallo from C. Eicheldinger (W), “Response to
Questions on WCAP-7817 and Supplements 1, 2, 3, and 4," dated
January 31, 1975 (NS-CE-539).

Letter to R. C. DeYoung from R. R. Maccary, "Evaluation Report WCAP-
3234-A," dated February 14, 1975 (TAR 1114).

Letter to R. C. DeYoung from V. Stello, "Topical Report Evaluation
WCAP-8234-A," dated February 18, 1975.

Letter to 0. B, vassallo from C. Eicheldinger (W), "Responses to
Quesiions WCAP-8234-A " dated March 24, 1975 (NS-CE-594).

Letter to R. C. DeYoung from V. Stello, "Report Evaluation -
Wwestinghouse Responses to Questions WCAP-8234-A (TAR 1114)," dated
May 23, 1975.

Memorandum to J. P. Knight from V. S. Noonan and S. Hou, "Summary
of Meeting on Seismic Qualification of Westinghouse Electrical
Equipment," dated May 29, 1975.

Letter to R. C. DeYoung from V. Stello, "Topical Report Evaluation
WCAP-7829," dated May 27, 1975.

Memorandum *o V. Stello and R. Maccary from R. C. DeYoung, “Seismic
and Environmental Qualification of Instrumentation and Electrical
Equipment," dated June 9, 1975.

Letter to C. Eicheldinger (W) from 0. B. Vassalilo, "Reguest for
Information - WCAP-7829," dated June 11, 1975.

Letter to C. Eicheldinger (W) from D. B. Vassallo, "Request for
Information WCAP-2234-A," dated June 11, 1975.

Letter to 0. 8. Vassallo from C. Eicheldinger (W), "Responses to
Staff Evaluation of WCAP's 7817, 7821, 8021, 7410L, and 7744," dated
June 16, 1975 (NS-CE-675).

Letter to R. C. DeYoung from V. Stello, "Unacceptability of WCAP's
7817, 7821, 8021, 7744, and 7410L," dated June 26, 1976.

Letter to R. C. DeYoung from V. Stello, "Evaluation of Westinghouse
Responses to Questions WCAP-7817 (TAR 1454)," dated June 26, 1975.

Letter to R. C. DeYoung from v. Stello, "Evaluation of Westinghouse
Responses to Questions - WCAP-782)1 (TAR-788) dated June 26, 1975.
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46)

47)

48)

52)

83)

Meeting with Westinghouse Electric Corporation," dated July 3, 1976.

Letter to 0. B. Vassallo from C. Eicheidinger (W), "Verification Test
Program Proposal,” dated July 10, 1975 (N5-CE-632) attachments:

a. Letter Report on Reliance Class H Motor-Operated Valve (MOV)
Operators

b. Information on Westinghouse Radiation Monitoring System

¢. WCAP's 7877 Supplement 8 and 7821 Supplement &

d. Strip Chart - Relay Contact Bounce at 0.95g (7817 Item 10)
e. List of Plants Referencing WCAP-7821.

-etter to 0. B. Vassallo from C. Eicheldinger (W), "Chemical Analysis -
Support of Subprogram 8 in WCAP-7744 and 7410L," dated July 25, 1975

Memorandum to T. A. Ippolito from 0. G. McDonald, "Summary of June 24
(NS-CE-719).

Letter to 0. B. Vassalio from C. Eicheldinger (W), "Responses to
Questions on WCAP-8234," dated July 30, 1975 (NS-CE-727).

Letter to 0. B. Vassallo from C. Eicheldinger (W), "Responses to
Questions on WCAP-7829," dated August 1, 1975 (NS-CE-728).

Note to EICS Branch Members from T. A. Ippolito, "Status of Review
of Westinghouse Qualification Topicals," dated August 4, 197S.

Lettar to 0. B. Vassallo from C. Eicheldinger (W), "Allowable Accuracy
Tolerances for Instruments (Beaver Valley 1 and Indian Point 3),"
dated August 8, 1975 (NS-CE-743).

Letter tc 0. B. vassallo from C. Eicheldinger (W), "Failure Analysis
for Solenoid Valres WCAP-7744 and 7410L," dated August 15, 1975
(NS-CE-755).

Letter to D. B. Vassallo from C. Eicheldinger (W)," Qualification of
MOV QOperators Using Peerless Electric Motors with Class H Insulation
WCAP-7744 and 7410L," dated August 15, 1975 (NS-CE-756).

Letter to R. C. DeYoung from R. R. Maccary, "Evaluation of WCAP-7829
(TAR 1524)," dated August 25, 1975.

Letter to R. C. DeYoung from V. Stello, "Evaluation of WCAP-8234-A
(TAR 1174)," dated August 256, 197S.
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57) Letter to Alabama Power Company from K. Kniel, "Seismic and Environ-
mental Qualification of Westinghouse Supplied Equipment for Farley
Nuclear Plant,” dated Septemper 15, 197S.

58) Letter to 0. B. Vassallo from C. Eicheldinger (W), "Instrument
Accuracy Tolerances for Westinghouse Plants in Operating License
Review," dated October 1, 1975 (NS-CE-792).

§9) Letter to D. B. Vassallo from C. Eicheldinger (W), "Requesting
Written Response and Status of Verification Program,” dated
~ October 2, 1975 (NS-CE-799).

60) Note to EICS Branch Members from T. A. Ippolito, “Status of the
Review of Westinghouse Qualificaticn Topical Reports," dated
October 31, 1975.

61) Memorandum to T. A. Ippolito from 0. G. McDonald, “Summary of
October 30, 1975 Meeting with Westinghouse Electric Corporation,"
dated Novemper 12, 1975.

62) Letter to C. Eicheldinger (W) from D. B. Vassalilo, "Acceptance of
WCAP-8234 as a Reference Topical Report," dated Novemper 19, 1875,

63) Memorandum to T. A. Ippolito from L. Phillips, "Reactor Systems
8ranch Review of Westinghouse Report on Conseguences of Seismic
Induced Actuation of Protection System Reiays on the Diablo Canyon
Nuclear Plant," November 24, 1975.

64) Letter to 0. B. Vassailo from C. Eicheldinger (W), "Information
Related to Motors and Insulation Used on Motor Operated Valves
WCAP-7744 and 7410L," dated November 24, 1975 (NS-CE-347).

65) Letter to 0. B. Vassallo from C. Eicheldinger (W), "Verification
Program Applicability to RESAR-41," dated Decemper 3, 1975
(NS-CE-860).

66) Letter to C. Eicheldinger (W) from D. B. Vassallo," Reguest for
Information - WCAP-7829," dated December 18, 197S.

67) Letter to 0. B. Vassallo from J. T. Collins," SER Suppiement Numper 3
for Beaver Valley Unit 1 - Seismic Classification of the Stack
Gas Radiation Monitor and Radiation Monitor Cabinet," dated
February 18, 1976.

68) Memorandum to J. T. Collins from P. G. Stoddart, "Westinghouse

Meeting of February 24, 1976, on Seismic Qualification," dated
Fepbruary 26, 1976.

A-44



69)

70)

71)

72)

73)

74)

75)

76)

78)

79)
80)

81)

Memorandum to T. A. Ippolito from 0. G. McDonald, "Summary of
Fepbruary 24, 1976 Meeting with Westinghouse Reiating to Verification
Program," dated March 17, 1976.

Note to File from P. W. Baranowsky, "Containment Systems Branch
Summary and Evaluation of Equipment Design Verification Program by
westinghouse Electric Corporation," dated March 17, 197s.

Letter to D. B. vassallo from C. Eicheldinger (V,, "Summary of
Fepruary 24, 1976 Meeting Relating to Verif .ion Program," dated
March 17, 1976 (Proprietary Material Iic'_ued) (NS-CE-992).

Letter to D. B. Vassallo frem C. Eicheldinger (W), "Summary of
March 18, 1976 Meeting at Pit<sburgh - Westinghouse Verification
Program," dated April 7, 1976 (NS-CE-1021).

Memo: indum to T. A. Ippolito from A. J. Szukiewicz," Summary of
March 18, 1976 Meeting with Westinghouse in Pittsburgh - Westinghouse
Verification Program,” datea June 2, 1976.

Letter to J. F. Stolz from C. Eicheldinger (W), "Responses to Requests
for Information WCAP-8694 and 8655," dated July 30, 1976 (NS-CE-1148).

Letter to 0. B. Vassallo from C. Eicheldinger (W), "Status of Westing-
house Verification Program,” dated June 14, 1976 (NS-CE-1059).

Letter to J. F. Stolz from C. Eicheldinger (W), "Response to Items
23, 25, and 28 of NS-CE-1059, June 14, 1976," dated July 27, 1976
(NS-CE-1132).

Letter to J. F. Stolz from C. Eicheldinger (W), "Respcnses to Items
25 and 26 of NS-CE-1059, June 14, 1976," dated August 2, 197€
(NS-CE-1133).

Letter to J. F. Stolz from C. Eicheldinger (W), "Plant Applicability
List and Minutes of August 17 Meeting - Westinghouse Verification
Program," dated August 26, 1976 (NS-CE-1179) (Honproprietary version).

Same as 78 except includes proprietary information.

Letter to 8. Rusche from Virginia Electric and Power Company, "Environ-
mental Qualification of Westinghouse Supplied Instruments for North
Anna Units 1 and 2," dated Septemper 20, 1976 (Includes Proprietary
Information).

Memorandum Docket Number 50-338 and 339 from w. J. Pike, "Summary of

Septemper 30 Meeting - Environmental Qualification of Electrical
Equipment," dated October 12, 1976.
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83)

84)

8%)

86)

Letter to J. F. Stolz from C. Eicheldinger (W), “Submittal of
WCAP-8541 for Background Information for Foxboro Instruments Used
On North Anna Units 1 and 2," dated October 20, 1976 (NS-CE-1251).

Letter to 3. Rushe from R. A. Wiesemann (W), "Environmental Qualifica-
tion of Westinghouse NSS Scope Safety-Related Instruments for North
Anna Units 1 and 2," dated October 28, 1976 (Proprietary Information).

Letter to J. F. Stolz from C. Eicheldinger (W), "Sensor Qualification
Report [EEE 323-1971 Demonstration Program Interim Test Report for
Barton/ITT Modified Differential Pressure Transmitter," dated December
22, 1976 (NS-CE-1315) Proprietary and Nonproprietary Versions.

Letter to Mr. J. F. Stolz from C. Eicheldinger (W), "Sensor Qualifica-
tion Program IEEE 323-1971 Demonstration Program Interim Test Report
for the Barton/ITT Modified Pressure Transmitter," dated January 4,
1977 (NS=CE-1322) Proprietary and Nonproprietary Versions.

Franklin Institute Research Laboratories Test Report, "Qualification
Test of Limitorque Valve Operators and a Simulated Reactor Containment
Past-Accident Steam Environment (F-C3441)," dated Septemper 1372
(Proprietary Information).

Limitorque Corporation Test Report, "Test of Limitorque Valve Operator

to Meet General Reguirements of an Electric Valve Actuator in Nuclear
Reactor Containment Environment (Eng. Order No. 600198)," dated January 2,
1968 (Proprietary Information).

Limitorque Corporation Test Report, "Test of Limitorque Valve Operator
to Maet Requirements of an Electric Valve Actuator in Nuclear Reac:or
Containment Environment (Eng. Order No. 338164)," dated May 8, 1963.

Franklin Institute Test Report, "Test of a Limitorgue Valve Operator
Under a Simulated Reactor Containment Post-Accident Steam and Chemical
Environment (F-C2232-01)," dated November 1968.

Addendum No to Limitorgue Corporation Test Report, "Test of Limitorque
Valve Operator to Meet General Requirements of an Electric Valve

Actuator in Nuclear Reactor Containment Environment (Eng. Order

No. 600198)," dated January 2, 1969 (Proprietary Information).

Letter to R. C. DeYoung from R. R. Maccary Evaluation of WCAP-782% Fan
Cooler Motor Unit Tests (TAR-1524)," dated April 28, 1975.

Letter to R. C. DeYoung from V. Stello, Topical Report Evaluation
WCAP-7829 Fan Cooler Motor Tests (TAR 1524)," dated Decempber 5, 187%.
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34)

95)

%)

37)

se)

0
0
~

100)

101)

102)

Letter to 0. B. Vassallo from C. Eicheldinger, “Fan Cooler Motor
Units Tests,” dated March 31, 1976 (NS-CZ-1009).

Letter to 0. Zieman from R. £. Uhrig of Florida Power & Light," St.
Lucie Unit No. 1," dated June 14, 1976.

.etter to R. C. DeYoung from R. Tedesct, "Qualification of St. Lucie
Fan Cooler Motors," dated June 24, 1976.

Letter to J. F. Stolz from C. Eicheldinger (W), "Interim Test
Report for Barton/ITT Modified Pressure Transmitter," dated January 4,
1977 (NS-CE-1323) (Proprietary Information).

Memorandum to J. F. Stolz from J. T. Collins, Seismic Qualification -
Radiation Monitoring System, dated March 1, 1977.

Letter to J. F. Stolz from (. Eicheldinger (W), Final Test Report
for the Barton/ITT Modified Pressure Transmitter, dated March 23,
1977 (NS-CE-1384) (Proprietary Information).

Letter to J. F. Stolz from C Eicheldinger (W), "Response to Request
for Instrument Seismic Acceptance Criteria," dated March 25, 1977
(NS-CE-1278).

Summary of the January 11, 1977 Meeting cn Environmental Qualificatior
of Equipment Alabama Power Company, dated April 18, 1977.

WCAP-8673 (P) Multi-frequency and Direction
WCAP-8674 (NP) Seismic Testing of Relays

wCAP-8624 (P) General Method for Developing
WCAP-8635 (NP) Mu!ti-frequency Biaxial Test

Inputs for Bistables
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7300 3-Bay Cabinet

Attachment B
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Figure 1.0
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