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Pucific Cas and Flectric Company
ATTN: Mr. John C. Morrissey
Vice President § General Counsel
77 Beale Street
San Froencisco, California 94106

Gentlenen:

We have completed our evaluation of your report entitled '"Westinghouse
Protection Systems Noise Tests" which was submitted with your letters
dated January 16, 1975, April 7, 1975 and November 24, 1975,

We have fowd that the test program is acceptable and that it desonstrates
acceptable perforiance as implenented at Diablo Canyon, Other arplicnnts
referencirg the report will need to provide justification that the tests
reportel enconpass the potential electrical faults or interference
reflecting into the systems tested as a result of the particular plant's
design. Our evaluation is provided in the enclosure,

Sincercly,

[ !Q r

ol Cotan

an D, l‘arr. Chief
Light Vater Reactors

Branch No, 3
Division of Project Management
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Evaluat fon
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Pacific Gas and [Flectric
Company

cc:

Philip A. Crane, Jr., Esq.
Pacific Cas and Electric Company
77 Beale Street

San Francisco, California 94106

Andrew J. Skaff, [sq.

California Public Utilities Coumission
350 McAllister Street

San Francisco, California 94102

Mr. Frederick Eissler, President

Scenic Shoreline Preservation
Conference, Inc.

4623 More Mesa Drive

Santa Barbara, California 93105

Ms. Elizabeth E. Apfelberg
1415 Cazadero
San Luis Obispo, California 93401

Ms. Sandra A, Silver
5055 Radford Avenue
North Iollywood, California 91607

Ms. Raye Fleming
1746 Charro Street
Sun Luis Obispo, California 93401

Mr. Joln Forster
985 Palm Street
San Luis Obispo, California 93401

Me. William P. Cormwell
P, 0, Box 453
Morro Pay, California 93442

Mr. W. J. Lindblad, Project IEngineer
Pacific Gas and Electric Company

77 Beale Street

San Francisco, California 01106

Mr. Cordon A, Silver

. 8055 Radford Avenue

North Hollywood, California 91607
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EVALUATION OF THE WESTINGHOSUR PROTECTION SYSTEM NOISE TEST REPORT

Summary of Report

‘The subject report was initiited as a result of our concarng

relating to the qualification of electrical isolation devices,
design criteria requiring elactrical and physical separation between
protection and control circuits and "as built" protection systems
iowunity to electricsl noise. ' .

We have indicated in our Safoty Evaluation Report of the Diablo Canyon
Nuclear Pover Station, Units 1 and 2 dated October 16, 1974, that duriag
the CP reviews of both units the physical and electrical isolotion of
protection and control was not adequate and the implementation of the
design presented in the FSAR does not mect the requirencnts of Sections
4.2, 4.6 and 4.7 of ILEL Std 279-1971.

The voltages and test methods were salected to cover the credible voltages
and noise conditicns for the systems tested. Vestinghouse defired the
following acceptunce eriteria for all tesgts.

a. Noise would net degrade che ability of the protectien systems to
provide the necessary action

L. Noise which causes iritiation of protective actions, will be repertod
and evaluated un a case by case basis.

'
The test report wes divided iato three sections covering the following
Westinghouse supplied systems:

Section A Solid State Protection System (S5PS). Appendin A of thise

i section’ contafned isolatisn vevification tests and results
for the Liglt Emitsing Dioden (LEDs) wsed for iselation in
the SSi'S.

Section B Nuclear Instrumentation System
fction € Process Analog System 7100 Series

Jest Descriptions
The above fdentified syntems were rubjected to the follewing tests,
Representative channels weve encrgized and the functioral operabilicy
¢ hecked for each test,
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Noise Suscegtibilitz Tests

- These tests were run in accordarce with MIL-X 19900B, dated

June 7, 1960, Military Specification = Nucleac Propulsion Control and
Instrumentation Equipment, Cencral Requirezents, Paragraph 4.6.11,
Susceptibility. :

Output Cable Voltage Faults

The maxinum credible voltages (118 V AC and 250 V DC) were applied to
each systcm output cabling to determine the effect on the input side.
iwo additional tests were conducted on the Analog Process System. A
460 V AC fault cest and a 125 V DC test switching a 2.17h inductive lo.
to simulate the inductive compencut of the isolator output circuit.
The isolator output circuits werc disconnected during tha fault tescs.
The isolators and cennectors kave already been qualified for fault vol
ages and currents which verified operability of the input side during
destruction of components in the output portion of the isolater. The

output cable voltage fault tests were to verify the adequacy of the cahhf
q

gseparation (input/output) of the "as built" systems.

Magznetic Interfercncé Tests

These tests were conducted by disconnecting the cutput cables and
introducing a 118 V AC powar source and providing a 100 ohm load at tl.
connector end to allow 1 eapere to flow in Lhe outpus wiring. The
input side ef the isolator was monitored for induced noisa. Since the
input/output wiring in the Procass Analog System are closer than the
other systems the 1 awpere AC current was routinely switched.

Light'E:itting>Diode (LED) Verification Tests

These tests were conducted by introducing a commen mede voltaga source
the isolation board.* A 2 Kv de dyramic ccurce and impulse tests at 2K
peak, 1Mz ringing down in 6 = 10 cycles applied fer 1 minute. A 140

res 60 Hz dynanic source was applicd to the output side of the isolate.
~and the input monitored to deternine the eifect of a destiruct facle

voltage, The tests were performed to demonstrate that potantials
applied on the non-protection side are not directly (Clashover) or in-

.-

directly (induced or capacitance) coupled into the proteztion legic
side,

Thie basis for selecting the 1 amp value for the magnetic intevference
tests deseribed above were based on &n analytical study. The caleulat
cousideoved untvistad contrel cables ruaning parallel for 30 maters

with three-phase conductors carrying 200 amperes. The inQu:cd loop
curront v1e caleulated rto da 2.7 nicvo=amnarua in a 100 ohn lead:~ The
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Test Procedures Descriotion and Results

The test report provided deteiled test procedures and descriptions
for the tests identified above. Westinghouse summarized the results of
the tests for each of the systems tested.

.

Summary of Regulatory Review

We reviewed the detailed test procedurecs, setup, description,
functional checks and test results for the systems identificd in

the sumnary of the revert., The results of all the tests conducted
indicated that the tests perlormed did not introduce interference or
noise from the non-safety to the safety portion of the systems. The
functional verification portion of the tests indicated that the equip-
ment performed as desigred, vefore, during and after tests. The safety
functions of the systems were exercised during the tests.

As we have indicated in the summary of this report, the test program
was initiated as a result of our concerns relating to the lack of
physical separation Letween the protection and control clreuits in

the final implementation of the systeam designs which could result in
interaction between control and safety functions. Vestinghouse has
indicated as part of their a:ceptance criteria that noise which causcs
initiation of protective actions, if any, would be accep:alle. We
found this criteria uraceeptable. IZZE Sud 279-1971, requires that the
protection system shall, with precisicn and reliability, autoratically
initiate appropriate protactive action whenever a condition monitored
by the system reaches a pre-set level. The acceptance ceriteria vas
modified indicating :hat any spurious operation would bz reported and
evaluated on a casc by casc basis.

The orininal report did not include 460 V AC tests on the is0lator

output wiring., We informed Westinchouse of this requirenent at a mecting
held Februavy 6, 1975 (see reference, Fnclosure 2)., VWe wearc later
informed that the 460 V AC had been performed during thu evigiral teste
and would be documcnzed in Supplement 1 of the renort. We reviewed the
report through Supplement 1 and found it scceptable with the fellowing
exceptions (1) the accepiance criteria must be modified and (2) the
nofse susceptibility tests must be modiiied and repeated due to lack of
justification for locating the noire source 18 inches {rom the equip-
ment teated.

Ve required that modified MN1L-N-199003 Noise Susceptibility Teut Progran:
or a new program be injtiated fov the Analog Precess Siystem witich will
include the following vegquirements., The test propran will include all
the provisions or einilar rcquirements of MIL=K=199C0%. Nowevar, the
neine sovrce output cable slall run in the sare cable ways, vertical and
hevfaantal, as the input/evtput cahles of the Analen Process Syertem
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ships are 18'1nchcs wide. If the installed equipment experiences noise
interference problems, the source can be detected and separated by at
least a distance of 18 inches.

Subscquent to our review, Vestinghouse informed the staf{ that the
subject tests were rua in the manner identified in the Regulatory
Position of our review during the original testing. We indicated to
Westinghouse that the information decurmnrated should be adequate to
perform an independent evalvation oi the test scope, basis, procedures,
implemcntation and results of the test program performed. Supplement 3
documents revised aceceptance criteria and additional material addressing
our requirements relating to the MIL-i-19900 Koise Suseceptibility Test
Program identified in our evaluation of the subject report dated

August 15, 1975, (see references, Enclosure 2). The test results
indicated that the systcns tested operated as designed before, cduring
and after the tests., The safety functlions of the systams were
exercised during the tests.

Regulatory Position

We have concluded that the test program, as documented through Supple-
ment 3, is acceptable. The results of the test program jadicate that
the gystems are not degraced bezlow an acceptable level and can perfora
their safety functions, during the faulted conditione tested, as im-
plemented at the Diablo Canyen luclear Power Station.

We require that eny apnlicant referencing thds report previde Justi-
fication that the tests reported encorpass the potential electrical
faults or interfercuce reflecting into the systems tested as a result of
their particular bolance-of-plant deaigus.

The requirements of Rogulatory Guide 1.75, "Physical Independenze of
Electric Systens" nust de met for any new gyatem desiens and for all
designs  for construction permit applicatione for which the fasu2 date
of the Safety Evalvaticn Report is Februarvy 1, 1974, or after. We
utilized ILEE Std 279-1971, "Criteria for Protection Systens for
Nuclear Power Generating Statione," in our review of this Westinghouse
Test Report. Other references used are ineluded in Enclesure 2.
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ENCLOSURE 2

REFERENCES
.

Report of Process Instrumentation Isolation Amplificrs, dated
March 28, 1373.

Vestinghouse Topical Report WCAP? 7483L Solid State Protection Systenm
Description, dated Janvary, 1§7).

Summary of Elcctrical Siie Visit and Meeting Held on February 20-22, 1°
dated March 18, 1974,

Summary of Mecting with Westinghouse Electric Corporation, dated
August 7, 1974,

Safety Lvaluation Repert. Dialblo Canyon Nuclear Power Station Units
1 and 2, datcd Octoder 16, 1974.

Sunmary of Mecetin~ Held February 6, 1975 to discuss separation and
qualification, dated March 5, 1975.

Letter dated April 7, 1975, PCLE to WRC, transmitting Supplement 1
to the Westirghousne Protection System Noise Test Rapert.

Letter datcé September 4, 1975, 0. Parr te J. Morrisscy, traasnitting
the resvits of the Regulatory Staff review of the Westinghouse
Protection Svotem Noice Test Neport. :

Letter dated Noverber 24, 1973, FGLE to NRC, transmitting the
Westinghouse letter NS-~RPL-1047 jacluding Supplement 3 to the
Westinghouse Protection System Noise Test Repordi.

1LEE §ud 279-197), “"Criteris for Protection Systems for Nuclear
Power Cenerating Stations."

Repulatory Guide 1.75, "Physical Independence of Elcctric Fysteas,
Revision 1", dated Janvazy, 1975.




Attachment 5

Westinghouse Protection Systems
Noise Test Report, Revision 2, October 1975
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