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March 4, 1994

DONALD B. MILLER, Jr.
SENIOR VICE PRESIDENT - MILLSTONE

Re: 10CFR50.73(a)(2)(li)

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

i

Reference: Facility Operating License No. DPR-65
Docket No. 50-336

| Licensee Event Report 94-002-00 :

Gentlemen:

This letter forwards Licensee Event Report 94-002-00 required to be submitted within
thirty (30) days pursuant to 10CFR50.73(a)(2)(ii), as an event or condition outside the i

design basis of the plant.

Very truly ycurs, ;

I
NORTHEAST NUCLEAR ENERGY C ANY

&? .

Donald B. Miller, Jr.
Senior Vice President - Millstone Station ,

1

DBM/VJ:clo
|

Attachment: LER 94-002-00
I

cc: T. T. Martin, Region i Administrator
R D. Swetland, Senior Resident Inspector, Millstone Unit Nos.1,2 and 3
G. S. Vissing, NRC Project Manager, Millstone Unit No. 2
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At approximately 1420 hours, on February 4,1994, an engineering review revealed that safety grade electrical
isolation requirernonts were not satisfied. The event was determined to be a condition outsido the design basis of
the plant. Two non-safety related, interconnected, pressure control (PC) channels are powered frorn separato
Class I E vital instrument buses via Foxboro Spoc 200 instrument rack power supplies. The isolation device
between the two PC channels is not a qualified isolator and there was no in depth analysis to demonstrate that
the existing configuration provided acceptablo olectricalisolation. It was postulated that a fault could potentially
propagate between the 2 channels of safety-related protection instruments also housed in the cabinets and
compromise their independence from a single failure.

No immediate operator actions were equired. A failuro modes evaluation concluded that no adverso conditions
existed which could preclude actuation of the protection instruments, and thus, safo operation of the plant.

The root causo of the event is attributed to personnel error due to inadequato interface of design and equipment
condition. A design interpretation error during a previous design chango process resulted in the compromising of
2 (out of 4) safety-related instrument channels.

As corrective action, a design change to provido isolation betwoon the two instrument channels will be completed
in the near futuro.

A review of other Spec 200 instrument channels will be completed by April 30,1994.
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l. RQ1Cription 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 1 E Equipment
and Circuits " were not satisfied. On February 15,1994, the event was determined to be a condition
outside the design basis of the plant. The two (2) nor.-Class 1E (non safety-related) pressure control
channels are powered from the Class 1 E vitalir strumen; 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 demonst ate that the existing configuration provided
acceptable electricalisolation, it was postulated that a fault could potentially propagate between the 2
channels of safety-relatv! instruments and compromise their independence from a single failure.

The wiring permits the pressurizer (0-10Vdc) low voltage control signal to pass from cabinet RC30A 10
RC308 via an isolated current to voltage (H2V) 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 catastropHc
fau!t in the form of a voltage surge from the 120VAC feed or +15/-15 Vdc power supply, or a ground fault i
were to occur, the fault could affect both cabinets. Each cabinet power supply also feeds an independant
channel of safety-related (Class 1 E) reactor protective system (RPS)/ Engineered Safety Features

Actuation System (ESFAS) instrument loop. Therefore, the wiring deficiency /-15 Vdc power supply units
could affect the j

safety-related instmment loops if the fault were to cause failures of the +15 .I
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. l

1

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

.

11 RauseALEnnt

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

!

A pressurizer pressure control design change installed QA, Class 1 E components, with consideration j
given to maintaining acceptable isolation, increasing reliability and minimizing the likelihood of exposure to I

a single failure. However, an error was made in the interpretation of what constitutes a qualified isolator. '

The H2V card was misapplied as an isolation device for the pressurizer pressure control channels. Tho 4

lack of qualified isolation was not identified during the design change review process. As a result, the |
design change potentially compromised 2 charinels of reactor protective system (RPS) equipment (refer to I

Attachment 1 for list). No supporting analysis was performed to justify the lack of adequate / qualified
isolation as required to meet the requirements of IEEE Std. 279-1971, " Criteria for Protection Systems for
Nuclear Power Generating Stations."

The isolation concem 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 potential sources such as annunciators,
pressurizer heater control circuits were isolated frorn the low potential Spec 200 circuitry via HGA auxiliary
relays. The HGA relays are located in the main control panels so as to maximize the distance between the
control circuitry and power source.
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The most recent review, however, concluded there was no analysis to substantiate the claim that the
isolation scheme is adequate. Pursuant to the requirements of IEEE 279-1971, adequate isolation must
be demonstrated by either testing or analysis. The Millstone Unit 2 FSAR indicates that the Class 1 E
reactor protective system instrument channels meet the (physical separation as well as electrical isolation)
requirements of IEEE 279-1971.

111. Analysiapf Eyent
_

The event is reportable pursuant to 10CFR50.73(a)(2)(ii), as a condition outside the design basis of the
; plant. This event was initially assessed to be not reportable on February 4,1994. The event was

determined to be reportable on February 15,1994, as a condition outside the design basis of the plant
pursuant to 10CFR50.72(b)(1)(ii) & 10CFR50.73(a)(2)(ii). An immediate notification was completed on
February 15,1994.

The pressurizer pressure channels P-100X & P-100Y are non safety-related, classified non 1E control,

i circuits used to maintain programmed pressurizer pressure. The loops are powered from vital AC buses
Facility Z1 --VA10 for P-100X and Facility Z2-VA20 for P-100Y. The output of one channel is selected to
control pressurizer / reactor coolant pressure. Both channels are recorded in the Control Room at main
control board CO3. Outputs are indicated on CO3 and at the hot shutdown panel (C21). High and low
pressure alarms are also provided. The associated transmitters, PT-100X & PT- 100Y, are
environmentally and seismically qualified, and the control loop (Spec 200) components were purchased
and installed to meet Class 1E Quality Assurance standards.

Because the design of the P-100X & P-100Y channels resulted in the tying together of two channels of
safety-related circuits, the condition resulted in the potential reduction of protective channel
independence, if a fault were to occur. This configuration was contrary to the Millstone Unit 2 FSAR
stipulation that reactor protective system channels meet the isolation requirements of IEEE Std. 279-1971.
The instruments affected are listed on Attachment 1.

This event has minimal safety consequences based on the following considerations. The likelihood of a
fault which could prevent actuation of protective systems is not considered a credible single failure event.
A failure modes evaluation concluded that the credible faults (i.e., a line to line fault, a short or open
circuit) would result in actuation of the protective channels (which is a conservative action), and would not
prevent fulfillment of a safety function.

IV. ConectivMction

No immediate corrective action was required by plant operators in response to this event. A failure analysis
was conducted which concluded that no credible failures existed which would preclude actuation of the
protection channels and thus safe operation of the lant
is being performed to identify any further problemsfcomm. A review of other Spec 200 instrument channelson modo failure concems. The review currently
has not identified additional reportable concerns. The entire review will be completed by April 30,1994.

As corrective action, a design change is planned to be completed in the near future to provide isolation for
the two pressurizer pressure channels and thus RC30A & B in order to maintain a design basis consistent

| with tae FSAR description.

The present design change controls and enhanced engineering knowledge with respect to component
, isolation should prevent recurrence. However, a copy of this report will be routed to the design

engineering groups to increase awareness.
,

NRC Form 366A (5-92)
-

- , _ - - - _ - - - - - - _ ,



4

_

NRC Form 366A U.S. NUCLEAR REGULATORY COMMISSION APPROVED BY OMB NO. 3150-0104
(5-92) EXPIRES: S/31/95

LICENSEE EVENT REPORT (LER) E'SEEMk" I" U" 0'OTs*" ' OOWEOTu'tNis"REGE^A "
" " "

BORDEN ESTIMATE TO THE NORMATICN AND RECORDS MANAGEMENTTEXT CONTINUATION BRANCH #N6B UML US NUCLEAR PEGULATORY COMMrsscN.
WASHNGTON. OC 2C655-0001. AND TO THE PAPERWOPK REDUCTION
PROJECT $3t$0-0104L OFFICE OF MAPMGEMENT AND Eu)OGET.
WASMNGTOtt DC 20503-

FACAJTY NAME (1) DOCFET NUMBER (2) LER NUMBER (@ PAGE [3)

YEAR P fg

Millstone Nuclear Power Station
Unit 2 05000336

94 - 002 - 00 04 OF 6
TEXT (tt me,e so4:e e ruped. une axfinoce cupes at NRC Form aaeA) (17)

V. Mditionalinforrnation

There have been no similar events with the same root cause and/or sequence of events. The Spec 200
equipment are manufactured by Foxboro. There were no component design deficiencies identified during
the review of this event. This event discusses a design deficiency resulting from misapp!ication of
components.

Ells Codes

SyaleLrns

Engineered Safety Features Actuation System - JE
Instrument and Uninterruptible Power System - Class 1E - EF
Panels System (Cabinets) - JL
Plant Protection System - JC
SPEC 200 instrumentation and Controls

Components

Annunciators - ANN
Auxiliary Relays - RLY
Converter (current to voltage) - CNV
(CurrentNoltage) Isolator - IB/EB
Control Panels (Cabinet) - CAB

Manufacturer

Foxboro Company - F180

NHC Fcrm x6A (S .92)
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Viul 120 VAC B171 V A10 Vital 120 VAC BUS VA20

CKT O3 CKT O3

20 A
20 A

i

SPEC 200 Cabinet RC30A SPEC 200 Cabinet RC308
.c % 'Wires in

rnndue

#

N-2 APES +/-19W Ff R SLFPLY N-2ARP3 4/-l'M TWR SUPPLY

Y y I
to SPEC 200 Cabinet RC30A 1 to SPEC 200 Cabinet RC3On 1

. , . ~

RC30A RC30B

(IO-50nw/0 10V DC) 0-10Vd4 INIOUT

f 10-$0mm IB .my_ _ . 0-10Vdo OUT - - - ~ . _ ., g g .. _

Curma to Voltage d g,g g,g
Converter Card T T

COMMON COMMON
(useJ by rack) (used by ra;k)

Lock of quaMied Isolation

|
|
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Attachment 1
List of Instruments Associated with RC30A & RC308

instrument Channel Comments

: Pressurizer 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 (E)-AFW Valves fail full open allowing full flow to
Generators /AFW flow control valve control. S/Gs and AFW pumps start.

#1 and #2 Steam Generator level - Channels A & B (P)(E)-Provides Lo Steam Generator levels (Rx trip)
and Lo-Lo S/G Level AFW actuation.

#1 and #2 Steam Generator pressure - Channels A & B (P)/(E)-Provides Main Steam Line isolation Signal
and Rx trip.

Containment pressure - Channels A & B (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, #3 & #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 Protective Circuit
An *(E)" designates an Engineered Safety Features (ESF) Actuation Circuit

i|
There are four channels of protective systems cabinets RC30A-D, which provide signals to the Reactor Protective
and Engineered Safety Features Actuation Systems.

,
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