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On,May 3, 1989 at approximately 0730 MST, Palo Verde Unit 3 was in a refueling
outage with the core off-loaded when APS determined that deficiencies
discovered during the installation of Potter and Brumfield (P8B) relays
constituted a reportable condition pursuant to .10CFR21 and 10CFR50.73. The
P&B relays are utilized in the PVNGS Engineered Safety Features Actuation
Systems and cause safety-related components to actuate when de-,energized..-

On August 3, 1988, APS reported a deficiency in the. P8B MDR series relays
(Reference LER 528/88-018). As a result, APS and P88 re-designed the relays
for installation during the PVNGS Unit 1, 2, and 3 refueling outages. During
post installation testing of the relays in Unit 3 on April 24 and 25, 1989 and
prior to declaring the relays operable, it was discovered that approximately
twenty-five percent of the new model relays malfunctioned.

The cause of the relay malfunctions has been determined to be an inadequate
methodology of applying an epoxy material to the relay coils to preclude
contamination of the rotor and stator mating surfaces in the relay internals.
The epoxy causes the rotor and stator to bond which results in the relay
failing to operate.
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The complete root cause and corrective action is currently under investigation
and will be reported in a supplement to this report.
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This report is also being provided pursuant to the provisions of 10CFR21. The
narrative below includes the information requested by 10CFR21.21(b)(3);
however, it is being formatted to report this event in accordance with the
requirements of 10CFR50.73.

DESCRIPTION OF WHAT OCCURRED:

A. Initial Conditions:

B.

The following plant conditions existed when the event described in
this LER was determined to be reportable at approximately 0730 HST
on Hay 3, 1989

Palo Verde Unit 3 was in a refueling outage with the core (AC)
off-loaded to the Spent Fuel Pool (ND).

Reportable Event Description (Including Dates and Approximate
Times of Hajor Occurrences):

Event Classification: Condition which could have prevented the
fulfillment of a safety

function.'ote:

This section includes information requested by 10CFR21
concerning the nature of the defect and dates on which information
was obtained/developed.

On Hay 3, 1989 at approximately 0730 HST, APS determined that
deficiencies discovered during the installation of Potter and
Brumfield relays (RLY) in Unit 3 constituted a reportable condition
pursuant to 10CFR21 and consequently 10CFR50.73.

Prior to the event described in this LER, on, August 3, 1988 APS
reported a,defect in Potter and Brumfield HDR series relays being
utilized at PVNGS (Reference LER 528/88-018). As corrective action
to prevent recurrence, APS and Potter and Brumfield designed
replacement HDR series relays to be installed during each Unit's
refueling outage. The re-designed relays were being installed
during the Unit 3 first refueling outage. During the post
instal.lation testing of the replacement relays on April 24 and 25,
1989, several of the relays would not rotate to their de-energized
position. Of forty-two (42) relays tested in Unit 3, ten (10)
relays'did not operate properly. Five (5) of the malfunctioning
relays seized and the other five (5) operated slowly. The
malfunctioning relays were installed in the RB" Train Nuclear Steam
Supply System Engineered Safety Features Actuation System (NSSS
ESFAS)(JE).

NNC ~ Oou 3444
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C. Status of structures, systems, or components that were inoperable at
the start of the event that contributed to the event:

Prior to the installation of the replacement relays in Unit 3, the
RB" Train NSSS ESFAS system was inoperable for the scheduled
performance of a RB" Train electrical (EB) outage.

D. Cause of each component or system failure, if known:

Note: .This section includes information requested by 10CFR21
concerning the nature of the defect and dates on which information
was developed.

An extensive investigation of the Potter and Brumfield (P&B) relay
failures is being conducted. Personnel from P&B and an independent
testing laboratory (HI-REL Labs) are assisting APS engineering
personnel with the investigat'ion.

The relay failures do not appear to be isolated to a'particular
model number, which would suggest a common mode failure. P&B
Engineering and guality Control management personnel inspected the
failed relays at PVNGS while they were installed in the NSSS ESFAS
cabinet (CAS). Following the in situ inspection, the failed relays
were removed. Five (5) relays were provided to P&B for their
failure analysis. HI-REL Labs management inspected several relays
at PVNGS. HI-REL was provided two (2) relays for an independent
verification of the .failure mechanism.

During the investigation of the cause of the relay malfunctions,
APS and HI-REL Labs personnel discovered the presence of an epoxy
material on some of the coil rotor and stator metallic surfaces.
The epoxy material, which is utilized for coil insulation, was
determined by APS and HI-REL Labs personnel to have caused the
rotor and stator surfaces to bond together preventing the free
rotation of the rotor by spring pressure when the coil is
de-energized. (See Section I.E and I.K for further information
concerning the operation of the relays.) The .epoxy material was
confirmed to be present on the samples inspected by PEB on April
27, 1989. The material was confirmed to be epoxy by HI-REL Labs
and P&B on April 28, 1989.

E. Failure mode, -mechanism, and effect of each failed component, if
known:

The MDR relay malfunctions occur when the relays do not change.
position after they are de-energized. Normally, when the coils are
de-energized, the rotor rotates approximately 30 degrees due to
spring force. However, during the identified failures, the spring

%AC sOAM $444
'9 83 ~
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F.

force was not able to return the rotor to its de-energized
position. The relays were "sticking" in their energized position.
This condition resulted in the relay contacts not properly changing
state. The consequence of the relay failures i's that the related
safety equipment would not be actuated as required.

For failures of components with multiple functions, list of systems
or secondary functions that were also affected:

The information concerning the function of the relays is discussed
in Section I.K.

G. For failures that rendered a train of a safety system .inoperable,
estimated time elapsed from the discovery of the failure until the
train was returned to service:

H ~

The information required above is not considered appropriate for
the particular event being reported in this LER. However, in
general, i,t takes approximately 8-12 hours to replace a failed
relay and conduct appropriate retests to return safety systems tofull operability.

Hethod of discovery of each component or system failure or
procedural error:

The relay failures were discovered during post installation testing
of the relays as discussed in Section I.B.

k

Cause of Event:

K.

The cause of the relay malfunctions is considered to be improper
manufacturing of the relays by Potter and Brumfield.

The .root cause of the epoxy on the, mating surfaces discussed in
Section I.D is under investigation by P8B. A supplement to this
report .will'e issued to describe the result of this investigation.

Safety System Response:

Not applicable - there were no safety system responses and none
were necessary.

Failed Component Information:

Note: This section includes information requested by IOCFR21
concerning the identification of the firm supplying the basic
component and the number and location of the relays at Palo Verde.

The malfunctioning relays are manufactured by Potter 8 Brumfield

~AC /nou Seoo
/4 8) ~
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and are used in equipment supplied to Palo Verde by Combustion
Engineering (CE) and General Atomics (GA). The relays consist of a
rotary actuator mechanism with the contact sections mounted in
insulating rings on top. The actuator mechanism embodies a stator
assembly on which two relay coils are mounted. The two coils are
connected in series inside the relay. When the coils are
energized, a rotor turns through an arc of approximately 30
degrees. This operates the contact section on the extension of the
rotor shaft. The travel of the rotor is confined to a 30-degree
arc between the stator faces and the stop ring. Two springs return
the rotor to the stop ring when the coils are de-energized. This
also returns the contacts to their normal position. Thus, the
relays provide an energized and a de-.energized position. When the
relay repositions to the de-energized position, various valves (V),
pumps (P), motors (HTR), etc. would be actuated.

The relays are supplied in a variety of sizes, coil voltage
ratings, and contact numbers. At-Palo Verde, nine (9) different
re-designed relays are being utilized. The relays that failed in
Unit 3 were Hodels HDR'-7061, 7062, and 7063 in the NSSS ESFAS
cabinet. However, due to the similarities in construction and
materials, all Potter and Brumfield models could be subject to the
same failure mechanism. No new model relays have been installed in
Palo Verde Units 1 and 2.

The HDR relays are used in three systems at PVNGS. These systems
are:

i) . The Nuclear Steam Supply System Engineered Safety Features
Actuation System (NSSS ESFAS)(JE).

ii) The Balance of Plant Engineered Safety Features Actuation
System (BOP ESFAS)(JE).

iii) The Reactor Trip Switchgear (RTSG)(AA)(JD).

The NSSS ESFAS uses the HDR relays as actuation relays. They are
used to control valves and motors and/ to provide indication. There
is a total of 57 relays used in each NSSS ESFAS train. At two trains
per unit, this adds up to a total of 342 relays used in the NSSS
ESFAS systems for the three Palo Verde units.

The BOP ESFAS uses the HDR relays as actuation relays to provide
control of motors, valves, dampers (DMP), and emergency diesel
generators (EK) (DG) following an actuation signal.. Each BOP ESFAS
train has 30 HDR relays. At two trains per unit, this adds up to a
total of 180 relays in the BOP ESFAS systems for the three PVNGS

'nits.
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breaker. The relay is used to provide an indication signal to the
Plant Protection System (PPS)(JC) after a reactor trip breaker has
opened. Failure of an HDR relay in this application would not
prevent the reactor trip breaker from, performing it's safety
function of opening. There are 4 reactor trip breakers in each
unit. This leads to a total of 12 HDR relays used in the reactor
trip switchgear (RTSG) systems (AA) at PVNGS.

II. ASSESSMENT 'OF THE SAFETY CONSEQUENCES AND IMPLICATIONS OF THIS EVENT:

Note: This section contains the information requested by 10CFR21
concerning the nature of the safety hazard which is created or .could be
created.

It should be noted that the malfunctioning relays were discovered during
post installation testing in Unit 3 prior to their being returned to
service. There are no new model relays installed in Palo Verde Units 1
and 2. Therefore, the relays were never .relied upon to perform a
safety-related function. However, the failure of a relay in the ESF to
properly rotate by spring tension upon being de-energized by a valid
safety system actuation signal would have prevented the associated
valves, pump motors, etc. from operating as required for a safe plant
shutdown. The failure of the relays in the RTSG to properly rotate
results in erroneous indication of reactor trip breaker (BKR) position
to the PPS and in the Control Room. There are no other components which
perform the same function as the relays that would be available during
an event.

I I I. CORRECTIVE ACTIONS:

This section contains the information requested by 10CFR21 concerning
the corrective action which has been, is being, and will be taken; the
organizations responsible for the corrective action; and the length of
time for, accomplishing the corrective action.

A. Immediate:

As immediate corrective action, replacement of the Potter and
Brumfield relays in Unit 3 was stopped in order to investigate the
problem.

B. Action to Prevent Recurrence:

Development of corrective action to prevent recurrence is under
evaluation and will be based in part upon the results of the Potter
and Brumfield determination of the cause of the epoxy material
being on the relay stator/rotor interface surface. As an interim
measure, APS is returning all "new model" replacement relays to PIIB
for dissassembly, inspection, and testing. The relays which

'voC 4 IIrrrr 1444
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satisfactorily pass, the tests and inspections will be re-assembled
and returned to PVNGS for. re-installation and testing. The relays
which do not pass the testing and inspection will be
re-manufactured, appropriately inspected, tested, and returned to
PVNGS. A supplement to this report is expected to be issued by
July 1, 1989 to describe the final corrective acti'ons being taken.

IV. PREVIOUS SIMILAR EVENTS:

A previous similar event was reported in LER 528/88-018. Since the
failure mechanism previously reported was different than the failure
mechanism reported in this LER, the previous corrective action would not
have prevented this event.
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Arizona Public Service Company
P.O. BOX 53999 ~ PHOENIX, ARIZONA85072-3999

192-00477-JGH/TDS/DAJ
Hay 8, 1989

U. S. Nuclear Regulatory Commission
NRC Document Control Desk
Washington, D.C. 20555

Dear Sirs:

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Unit 3
Docket No. STN 50-530 (License No. NPF-74)

. Licensee Event Report 89-007-00
File: 89-020-404

Attached please find Licensee Event Report (LER) No. 89-007-00 prepared and
submitted pursuant to 10CFR50.73. In accordance with 10CFR50.73(d), we are
herewith forwarding a copy of the LER to the Regional Administrator of the
Region V office.

This report is also being submitted pursuant to 10CFR21 and includes
information requested in 10CFR21.21(b)(3). In accordance with
10CFR21.21.(b)(2), three copies of this report are being provided to the
Director, Office of Nuclear Reactor Regulation.

If you have any questions, please contact T. D. Shriver, Compliance Hanager at
(602) 393-2521.

Very trul yours,

J. G. Haynes
Vice President

.Nuclear Production

JGH/TDS/DAJ/kj,

Attachment

cc: D. B. Karner (all w/a)
E. E. Van Brunt, Jr.
T. E. Hurley (3 copies)
J. B. Hartin
T. J. Polich
H. J. Davis
A. C. Gehr
INPO Records Center
Potter & Brumfield
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