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UNITED STATES

¥l i NUCLEAR REGULATORY COMMISSION
% WASHINGTON D C 2mé8
.,
Toeget April 8, 1992

MEMORANDUM FOR:  leif J. Norrholm, Chief
Vendor Inspextion Brasxh

THRL ! Gregory C. Cwalina, Chief fy|
Special Projocts Section /°

FROM: Kamalakar ¥. Naidu
Senior Reactur Engineer

SUBJICT: TRIP REPORT TO PALO VERDE NUCLEAR GENERATING STATION TO
OBTAIN INI'ORMATION ON ARD REIAY FAILURES AND P&B RELLY
FAILURES

On March 20, 1992, I visited the Arizona Rublic Service Company's (APSC's)
Fale Verde Nuclear Generatirg Otation to discuss with its quality engineers
the status of the actions taken to preclude the repetition of failures of ARD
type relays manufactured by Wee'inghouse Electric Corporation (W) and rotary
relays manufactured by Potter & @rumfield (P&B) .

APSC made a presentation (Erilosure 1) on the failures of P&B and ARD relays
and cutlined the actions taken to ensure that the marufacturers corrected the

problems,

APSC also pr wided me a copy of "Equipment Root Cause of Failure fnalyeis" on
ARD relays (Enclosure 2) which was Prepared by APSC engineers. 1In this
asalysis, APSC documented ite concl.sion that W's ARD relays failed because
the potting compound softened at higher temperatures, tlowed into the
operating mechanism (plunger mechanism) and prevented the relay contacts from
changing position. W used “Amicon Systen" (Amicon) as the potting compound to
manufacture ARD relays. Amicon ,System T-663) is a mixture of T-663A (resin)
and T=663B (hardener). A consultant to APSC investigated the ARD relay
fallures and determined that if the resin and hardener are not mixed together
properly they will separate at elevated temperatures. APSC's report stated
that ¥ contracted its Space and Technology Center (WSIC) to investigate the
epoxy cuie characteristics. WSTC confirmeu that inefficient mixing of the
ruinmdtmrurdemrinthepottm;carpmmdcamedthenpoxytonw. APSC
engireers stated that the W Nuclear Safety Division (NSD), located in
Pittsburgh, Penneylvania, which supplies safuty-related components, performed
an audit at its facility in Coamo, Puerto Ricv, where the relays are
manufactured as commercial grade items, and determined that the resin was
being inefficiently mixed with the hardencr.

APSC engineers provided a copy of their purchase order (PO) No. 33700531 of
Yarch 4, 1992, to W for 300 ARDG6GOUR type relays to demonstrate the quality
requirements incorporated therein, The relays are manufactured at the W
facility in Coamo, Puerto Rico, as commercial grade items without the benefit
of a quality assurance program that meets the requirements of 10 CFR &0,
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Appendix B, W NSD dedicates the camercial grade relays and upgrades them to
safety-grade. The APSC PO to W NSD contains the following requirements:

. The manufacturer of the relays must camply with guality assurance
requirements,

. NSD must perform a nitrogen test on the relays to confiim that the resin
ard hardener have F-m adequetely mixad. The test consists of hea! ing
the relays to 250 °F for 2.5 hours and using nitrogen to determine the
concentration of the hardener in the epoxy.

. All requirements specified in the FO extend to subtier suppliers.

. Part 21 applies and requires W to provide a copy of the notification to
APS if the items are related to the FO.

APSC appears to be the only licensee aware that the nitrogen test is the only
mmmi.tiwlymmmofmmmmmmm.
Other licensees may not know of this test and therefore may not specify this
test on the relays as a requirement in their FoO. W failed to include the
nitrogen test as an attribute for the dedication, and this failwe is
reflected in the abnormal price for the test,

1 recommend that the NRC staff conduct ar irspection at W's Coama facility in
Puerto Rico to determine the adequacy of the manufacturing practices. The
staff already set a precedent for inspecting a commercial grade manufacturer.
In 1984, the Vendor Inspection Branch (VIB) inspected 100D de Puerto Rico,
Incorporated, located in Cobo Rojo, Puerto Rico where DS~ and DB-type circuit
breakers are manufactured as commercial grade items as a follow=up to the 1983
inspection regarding the reactor trip breaker failure at Salem, Also, in
1991, VIB inspected W's facility in Beaver, Pa, at whiuh it manufactures
commercial grade molued case circuit breakers.

Although the NRC can not "inspect" guality into a component, it can use the
i.mpl;ctian procese to prompt suppliers to manufacture components of adequate
guality.
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I met the following persons at Palo Verde:

K. N. Prabhakar, Manager, Quality Egineering
D. F. Hautala, Senior Quality Ergineer

Jt
J. » Senior Engineer, Compl {ance
M. an, Supervisor, Vendor Quality
5. G. Penick, Supervisor, Operat ions Quality Assurance
D. Sachs, Materials Ergineer
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Kams lakar Naidu

Enclosures:

1s Potter & Brumfield - MDR relay amd West inghouse - ARD Relay
2. Equiprent Root Cause of Failure Analysie






