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At approximately 1420 hours, on February 4, 1994, an engineering review revealed that safety grade electrical
isolation requiraments were not satisfied. The event was determined to be a condition outside the design basis of
the plant. Two non - safety relatad, interconnected, pressura control (PC) channels are powered from separate
Class 1E vital instrumant buses via Foxboro Spec 200 instrument rack powar supplies. The isolation device
batwaen the two PC channsls is not a qualifiad Isolator and there was no in depth arialysis to demonstrate that
the existing configuration providad acceptable electrical isolation. It was postulated that a fault could potentially
propagate between tha 2 channals of safety - related protection instruments also housed in the cabinsts and
compromise their independence from a singla failure.

No immadiate operator actions ware roquired, A failure modes evaluation concluded that no adverse conditions
axisted which could preciude actuation ~ the protection instruments, and thus, safe operation of the plant.

The root cause of the evant is attributed to personnel errar due to inadequate interface of design and equipment
condition. A design interpretation error during a previous design change process rasulted in the compromisiig of
2 (out of 4) safety - related instrument channels.

As corrective action, a design change to provide isolation between the two instrumant channels will be completed
in the near future.

A raview of othar Spec 200 instrument channels will be completed by April 30, 1994,

NRC Foem 366 15 - 02



.

"NAC Form 366A U.S. NUCLEAR REGULATORY COMMIS SION APPROVED BY OMB NO. 3150 - G104

(5-92)

EXPIRES: 5/31/85
ESTIMATED BURDEN PER RESPONSE TO COMPLY WiTH THIS INFORMATION
COLLECTION REQUEST 500 MRS FORWARD COMMENTS REGARDING
BURDEN ESTIMATE TO THE INFORMATION AND RECORDS MANAGEMENT
BRANCH (MNBB 7774), US NUCLEAR REGULATORY COMMISSION.
WASHINGTOM. DC 20855-0001. AND TO THE PAPERWORK REDUCTION
PROJECT @150 -0104) OFFICE OF MANAGEMENT AND BUDGET
WASHINGTON, DC 205808

LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION

FACRITY NAME (1} DOCKET NUMBER (2) LER NUMBER (8 PAGE ()

Millstone Nuclear Power Station
ey ki e 05000336

YEAR SEQUENTIAL HEVISION
NUMBER NUMBER

94 |- 002 =-—| 00 02 OF 6

TEXT (# more spacs @ required. usa adofional copies of NRC Form 386A) (17)

Description of Event

At approximately 1420 hours, on February 4, 1994, while in Mode 1 at 100% power, an engineering review
of the pressurizer pressure control loop, P-100X & P-100Y wiring, revealed that safety grade channel
isolation requirements of IEEE Std 384 - 1981, “Standard Criteria for independence of Class 1E Equipment
and Circuits,” were not satisfiad. On February 15, 1994, the event was determined to be a condition
outsicie the design basis of the plant. The two (2) nov. - Class 1E {non safety —related) pressure control
channels are powerad from the Class 1E vital instrumen: buses via the Foxboro Spec 200 instrument rack
power supplies. Due to the lack of a (IEEE Std. 384) qua'ified isolator between the two pressure control
channels and the lack of an in depth analysis to demons! ate that the existing configuration provided
acceptable slectrical isolation, it was postulated that a fault could potentially propagate between the 2
channels of safety - relatad instruments and compromise their independerce from a single failure.

The wiring permits the pressurizer {0-10Vdc) low voltage control signal to pass from cabinet RC30A (5
RC30B via an isolated current to voltage (M2V) converter card. The common leg of both cabinets became
connected due to the wiring configuration of the H2V card (refer to the attached figure). If a catastrophic
fau'lt in the form of a voltage surge from the 120VAC teed or +15/-15 Vdc power supply, or a ground fault
were to occur, the fault could affect both cabinets. Each cabinet power supply also feeds an independant
channel of safety -related (Class 1E) reactor protective system (RPS)/Engineered Safety Features
Actuation System (ESFAS) instrument loop. Therefore, the wiring ieficiency could affect the

safety - related instiiment loops if the fault were to cause failures of the +15/-15 Vdc power supply units
in each cabinet. Cab net RC30A is powered from safety train (Facility Z1) 120 Volt Vital Instrument AC
(VIAC) bus VA10. Cat inet RC30B is powered from safety train (Facility Z2) 120 Volt VIAC bus VA20.

A failure analysis was ¢ onducted which concluded that no credible failures existed which would preclude
actuation of the protection channels, and thus safe oparation of the plant.

Cause of Event

The root cause of the event is attributed to parsonnel error due to inadequate interface of design and
equipment condition. A design interpratation arror during a previous design change process resulted in
the compromising of 2 (out of 4) safety —ralated instrument channals.

A pressurizer pressure control design change instalied QA, Class 1E components, with considaration

given to maintaining acceptable isolation, increasing reliability and minimizing the likelihood of exposure to
a single failure. However, an error was made in the interg retation of what constitutes a qualified isolator.
The H2V card was misapplied as an isolation device for the pressurizer pressure control channels. The
lack of qualified isolation was not identified during the design change review process. As a result, the
design change potentially compromised 2 channels of reactor protective system (RPS) equipment (refer to
Attachment 1 for list). No supporting analysis was parformed to justify the lack of adaquate/qualified
isolation as required to meet the requirements of IEEE Std. 2791971, “Criteria for Protection Systems for
Nuclear Power Generating Stations.”

The isoiation concern was not identified during the design review process due to a lack of familiarity with
the Spec 200 isolation/design scheme. The design review indicated that isolation was reviewed and the
isolation scheme was determined to be acceptable. High potantial sources such as annunciators,
pressurizer heater control circuits were isolated from the low potential Spec 200 circuitry via HGA auxiliary
relays. The HGA relays ars located in the main control panels so as to maximize the distance between the
control circuitry and power source,
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V.

Additional Information

Thare have beeon no similar events with the same root cause and/or sequence of events. The Spec 200
squipmeant are manufacturad by Foxboro. There ware no component design deficiencies identified during
the review of this event. This event discusses a design deficiency resulting from misapplication of

companants.
EllIS Codes
Systems

Enginesred Safety Features Actuation System
instrument and Uninterruptible Power System
Panels System (Cabinets) — JL

Plant Prataction System - JC

SPEC 200 Instrumentation and Controls

Components

Annunciators - ANN

Auxiliary Relays — RLY

Conwvarter {current to voltage) — CNV
(Current/Voltage) Isolator — IB/EB
Control Panels (Cabinet) ~ CAB

Manufacturer

Foxboro Company ~ F180

- JE
~ Class 1E - EF

MNREC Form 0688 (583
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List of Instruments Associated with RC30A & RC308

Instrument Channel

Comments

Prassurizer Pressure

(P)—Reactor Rx trip on High Pressurizer Pressure

Reactor Coolant Pump speed sensing

(P)~Rx trip on Low Speed

Reactor Coolant flow

(P)~Rx trip on Low Flow Rate

Auxiliary Feedwater flow (AFW) to #1 & #2 Steam
Generators/AFW flow cantrol valve control.

(E) ~AFW Vaives fail full open allowing fuli flow to
S/Gs and AFW pumps start.

#1 and #2 Steam Generator level —~ Channels A & B

(P)(E) ~Provides Lo Stearn Generator levels (Rx trip)
andd Lo—Lo S/G Level AFW actuation.

#1 and #2 Steam Generator pressure — Channeis A & B

(P)/(E) ~Provides Main Steam Line isolation Signal
and Rx trip.

Containment pressure — Channels A & 8

(P)/(E) ~ Provides high Containment pressure ESF
function: gives Containment Isolation Actuation
Signal (CIAS) or Containment Spray Actuation Signal
(CSAS) and Rx trip.

Containment pressure - wide range ~ Channels A & B

Provides no protoctive function

#1, #2 #3 & #4 Safety Injection Tank Level

Provides no protective function

#1, #2, #0 & #4 Safety Injection Tank Pressure

Provides no protective function

Unit No. 2 Stack Air Flow Indication and Control

Provides no protective function

NOTES:
A “(P)" designates a Reactor Protactive Circuit

An "(E)" designates an Engineerad Safaty Features (ESF) Actuation Circuit
There are four channels of protective systems cabinets RC30A - D, which provide signals to the Reactor Protective

and Engineered Safety Features Actuanon Systems.
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