UNI TED STATES
NUCLEAR REGULATORY COWM SSI ON
OFFI CE OF NUCLEAR REACTOR REGULATI ON
VWASH NGTON, D.C. 20555

February 20, 1991

NRC | NFORMATI ON NOTI CE NO. 91-11: | NADEQUATE PHYSI CAL SEPARATI ON AND
ELECTRI CAL | SOLATI ON OF NON- SAFETY
RELATED CIRCU TS FROM REACTCR
PROTECTI ON' SYSTEM CI RCUI TS

Addr essees:

ALl holders of operating licenses or construction pernits for \estinghouse
(W-designed nucl ear power reactors.

Pur pose:

This information notice isinterded to alert addressees of a potential failure
mechani sm that coul d advers.ly affect the ability of the reactor protection
systemand the engineered safety features actuation systemto performtheir
safety functions. 1t isexpected that recipients will' review the infornation
for applicability to their facilities and consider actions, as appropriate,
to avoid sinmlar problens. However, suggestions contained inthis information
notice do not constitute NRC requirenents; therefore, no specific action or
witten response i srequired.

Description of Crcunstances:

On Nay 31, 1990, the licensee for the Trojan Nuclear Plant (Portland General
Electric Conpany) informed the U'S. Nuclear Regulatory Commission's Qperations
Center of potential problens involving the circuits used to initiate reactor
trip upon detection of undervoltage or underfrequency (U/UF) conditions
associated with the buses supplying power to the reactor coolant punp notors.
The problens were discovered during a wal kdown inspection of the solid state
protection system (SSPS) as part of the design basis docunmentation program

for the Trojan plant. The SSPS i sa safety-related systemused to automatically
trip the reactor and to automatically initiate engineered safety features equip
nent. During the SSPS wal kdown inspection, the |icensee discovered tnat the
circuits used to sense UV/UF conditions were installed as non-safety-related
components and were not properly physically separated or electrically isolated
fromthe safety-related SSPS circuits.

There are four reactor coolant punps inthe Trojan design, with two punps
povered from each of two 12 kv buses. Eac& of the buses i smonitored by two
channel's of W detection circuitry and two channels of UF detection circuitry.
The four channels of U/ UF circuits are arranged i na ;-out-of-2 taken twice
logic for reactor trip. Each channel of UV UF detection circuitry actuates
Ln associated SSPS input relay upon detecting a degraded UV/ UF condition.
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The input relays Inturn provide Inputs to the logic. Power to the SSPS input
relays is provided by four 120 vac safety-related power supplies (buses

YII, Y22, Y13 and Y24). The field contacts that actuate the SSPS Input rel ays
are non-safety-related, are located inside the 12 kv switchgear cabinets that
house the 12 kv buses, are nornaelly closed and carrying current supplied from
the 120 vac safety buses, and are directly wired into the SSPS cabinets. The
12 kv switchgear cabinets are not safety-related and are not designed to with
stand seisnic events.

Several concerns have been identified with this configuration at Trojan.
First, the design uses non-safety-related conmponents to perform safety
related reactor trip functions. Credit istaken for the reactor coolant
pump bus W/ UF trip function Inthe Trojan Final Safety Anal ysi s Report
(FSAR) safety analysis to protect the core forctd coolant flow is lost.

Second, inadequate physical separation and electrical isolation of non-safety
related circuits from safety-related SSPS circuits introduces the potential
for challenges that can degrade the SSPS. At Trojan, the coordination

(i.e., location and size) of overcurrent protection devices wi thin the SSPS
was such that the effects of an electrical fault that originates inthe non
safety-related circuits inside the 12 kv switchgear cabinets may not have
been linited to the UV UF circuits. Because of inadequate isolation, such a
fault could affect the SSPS slave relays. The SSPS slave relays, which are
used to automatically actuate engineered safety features equi pment, require
power to acconplish their safety functions. The slave rel ays share a comon
supply fuse (fromYll for SSPS train A, and from Y24 for SSPS train B) with
the associated reactor coolant punp bus UV UF SSPS input relays. Therefore,
afault inone of the 12 kv switchgear cabinets that causes the fuse to open
to clear the fault inthe U/ UF circuits could also result inthe loss of
power to that train of slave relays. Because the two non-safety-related 12
kv switchgear cabinets are adjacent to each other, there are postul ated
faults (such as could be caused by a seisnic event or equiprment failure)

whi ch could result in common node failure of both sw tchgear cabinets.
During an accident, such a common node failure could si mul taneously cause a
loss of power to all four reactor coolant punps, disable the UV UF reactor
trip function and, because of the loss of power to both trains of SSPS slave
relays, could result inthe cormon node failure of the automatic initiation
capability for redundant trains of ESF equipnent. However, the affected

equi pment  coul d be manually initiated because this capability is independent
of the SSPS.

After discovering this problem the licensee isolated the SSPS circuits from
non-safety-related circuits. This was acconplished by adding additional
overcurrent protection and by inproving coordination between protective
devices inthe SSPS circuits used to initiate reactor trip on reactor

coolant punp W/ UF. The licensee isplanning to upgrade the UV UF circuits
to safety-related status.
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Apparently, the UV/UF circuitry was not properly designed because the
reactor vendor and the architect-engineering firm did not communicate
adequately with one another during the original design of the plant. The
staff held discussions with the reactor vendor and the licensee and believes

that other plants may have similar deficiencies in the UV/UF reactor trip
circuitry.

This information notice requires no specific action or written response. If
you have any questions about the information in this notice, please contact
one of the technical contacts listed below or the appropriate NRR project

manager,
Chipti- T Upsar
arles £. Rossi, Directer

Division of Operational Events Assessment
0ffice of Nuclear Reactor Regulation

Technical Contact: Hulbert Li, NRR
(301) 492-0846

Walton Jensen, NRR
(3ul) 492-1157
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