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Northeast Rope Ferry Rd. (Route 156), Waterford, CT 06335.

. Nuclear Energy Millstone Nuclear Power Station
Northeast Nuclear Energy Company
P.O. Box 1284

.

Waterford, CT 06385-0128
(203) 444 - 4300
Fax (203) 444-4277

The Northeast Utilities System

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

Re: 10CFR50.73
MP-94-420
June 17, 1994

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

Reference: Facility Operating Ucense No. DPR-65
Docket No. 50-336
Licensee Event Report 94-015-00

This letter forwards Licensee Event Report 94-015-00 required to be submitted within
thirty (30) days pursuant to 10CFR50.73(a)(2)(v).

Very truly yours,

NORTHEAST NUCLEAR ENE CO ANY

Doi aid B. liler, Jr.
Senior Vice President - Millstone Station

DBMNJ:dir

Attachment: LER 94-015-00

cc: T. T. Martin, Region i Administrator
P. D. Swetland, Senior Resident Inspector, Millstole Unit Nos.1,2, and 3
G. S. Vissing, NRC Project Manager, Millstone Unit No. 2
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Automatic Auxiliary Feedwater initiation Circuit Single Failure Vulnerability
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At approximately 1424 hours on May 19,1994, an engineering review revealed that the Automatic Auxiliary
Feedwater Initiation (AAFI) control circuit does not meet the single failure criterion. The single failure identified
was a short circuit across two conductors of the actuation relays associated with the initiation logic matrix.

The root cause of the event is personnel error due to inadequate interface of design and equipment condition. A
design interpretation error during the installation of the AAFI design resulted in the compromising of both trains of
the AAFI system.

No immediate operator actions were required. A failure modes evaluation concluded that the conductor to
conductor short circuit failure was a low probability event to preclude actuation of the AAFl.

As corrective action, a design change is being evaluated for possible implementation during the refueling outage
currently scheduled for the Fall of 1994.

To prevent recurrence, a lessons learned presentation on this event will be provided to engineering personnel.
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1. Descriotion of Event
,

At approximately 1424 hours on May 19,1994, while in Mode 5 (Cold Shutdown) at 0% power, an
engineering review concluded that a single failure could defeat the Automatic initiation controllogic for
both trains of the Auxiliary Feedwater System (AFW). This event was determined to be a condition which
alone could have prevented fulfillment of a safety function.

The event was evaluated and determined to be a low probability event and tho AFW system was
determined to be operable (although not required for operation in Mode 5). Also, to determine the
credibility of the occurrence of the single failure, probabilistic arguments were developed using the
guidance of institute of Electrical and Electronics Engineers (IEEE) Standard (Std.) 379, *lEEE Standard
Applica+ ion of the Single Failure Criterion to Nuclear Power Generating Station Class 1E Systems," and a :

review conducted to determine if a history of conductor to conductor shorts in mild environments existed.
The probability of the condition occurring was determined to be very low, and no history of conductor to
conductor shorts in mild environments was discovered.

Subsequent reviews were performed of correspondence with the NRC which oiscussed compliance with ,

requirements for an Automatically initiated Auxiliary Feedwater system per the requirements of NUREG
0737, * Clarification of TMI Action Plan Requirements." The reviews were intended to determine if there had
been any Jiscussion regarding the credibility of this sin 0 s failure vulnerability. No specific discussionsl

'

regarding exceptions to the requirements for protection against this single failure were identified in the
correspondence.

On May 27,1994, the Automatic Auxiliary Feedwater initiation (AAFI) control circuit for the auxiliary
feedwater system was determined to be inoperable since the design did not meet the single failure
requirements of IEEE Std. 279-1971, " Criteria for Protection Systems for Nuclear Power Generating
Stations," and since there was no exception taken to the design requirements of the aforementioned IEEE
Std. for AAFl.

The AAFI control circuit logic is comprised of a single logic matrix using four independent channels of
steam generator level. If any two of the four (2/4) channels sense a low steam generator level, an auxiliary

.

feedwater initiation signal is signal is processed (after a time delay). The single logic matrix is wired to two ;
normally energized relays (one for each train of automatic auxiliary feedwater). The two relays are wired in *

parallel. A single short circuit could prevent the relays from de-energizing (to actuate AFW).

II. Cause_oLEv_ent

The root cause of the event is personnel orror due to inadequate interface of design and equipment
condition. A design interpretation error during the installation of the AAFI design resulted in the
compromising of both trains of the AAFI system.

During implementation of the AAFI control circuit to satisfy the requirements of NUREG 0737, the decision
was made to implement the common control circuit logic matrix due to the low probability of the postulated
conductor to conductor short circuit.'

IEEE Std. 279 requires system design protection against any postulated short circuits. The most recent
reviews concluded there was no documentation to exempt the requirements of IEEE 279-1971 for
protection against the short circuit postulated. The Millstone Unit 2 FSAR indicates that the Class 1 E
Engineered Safety Feature (ESP) systems meet the requirements of IEEE 279-1971.

i
NHC F orm St44 (5-92)

'
_- _ _ _



. _ _ = _ _ _ _ . _ _ - _ . .

i

. NRC Form 366A u.s. NUCLEAR REGULATORY commission APPROVED BY oMa No. 3150-0104
(5-92) EXPlREs: $/31/95

'P I FON E *ET E W c s "A T COuuT5s"R$ "v' E
* " "*

LICENSEE EVENT REPORT (LER) C

TEXT CONTINUATION **J$ MBid$33TCE ToIAE MsEB,

WASHINGTON DC 20655-0D01 AND TO THE PAPERWORK REDUCTION
SO , OFFICE OF MANAGE MENT AND BUDGET

FACluTY NAME (1) DOCKET NWBER (2) LER NUMBER (8; PAGE (3)

hYEAR Mer

Millstone Nuclear Power Station
Unit 2 05000336

94 - 015 - 00 03 OF 04

TEXT e more eneae a w use amone emies W NRO Form 386A) (17)

lit. Analysis of Event

This event is reportable pursuant to 10CFR50.73(a)(2)(v), as a condnion which alone could have prevented |

fulfillment of a safety function. An immediate notification was completed pursuant to 10CRF50.72(b)(2)(iii).

Automatic initiation of the motor-driven AFW pumps was installed as a follow-up action resulting from the
NRC staff reviews regarding the Three Miie Island accident.

The installed configuration of a single logic matrix whereby a short circuit can defeat the common control
circuit (albeit of low probability) does not conform to the provisions of IEEE Std. 279-1971 or the Unit's
Electrical Separation Specification. The other schemes used in the ESF actuation system utilize redundant

'

and independent logic matrices.

The automatic initiation of AFW is credited in demonstrating that the AFW system meets the reliability |
requirements specified in Section 10.4.9 of the Standard Review Plan as required by NUREG 0737. In the
most limiting (loss of main Feedwater) event when AFW is needed, it is assumed that AFW is manually
started within 10 minutes after event initiation. The postulated conductor to conductor single failure which
precludes automatic initiation of the AFW is bounded by the existing accident analysis. Also, the existing
configuration does not involve undue risk to the public health and safety. !

!

The mitigating factors in the existing design and installation make the failure probability very low and |

Include: |

the control cable is enclosed in a metal casing minimizing the susceptibility to external |
.

damage i

'
the control cable ampacity far exceeds the Ivw (150 milli-amp) control current.

The only other cable in the metal casing is an IEEE qualified low-current carrying cable |.

:

the cable has been in operation for several years with no indication of failure.

the control cabinets are in the control room, are seismically qualified , and are provided with i.

active fire detection and manual fire suppression

monthly surveillance testing of the automatic initiation circuit will aid in the timely detection of.

the presence of any short circuits !

IV CD!rectiveAction i

u

No immediate corrective action was required by plant operators in response to this event since AFW was |
not required for Mode 5. A failure analysis was conducted which concluded that failure postulated was a ;

low probability event. i
!

Due to the complexity of this issue and low occurrence probability, NNECO has concluded that there are
no apparent design changes which could provide short-term resolution of this condition. An emergency
Technical Specification change was obtained to allow short term operation until the next refueling outage ,

(scheduled for the Fall of 1994), without credit being taken for AAFl. The basis for this is the ability for !

operators to manually actuate Auxiliary Feedwater within acceptable time requirements. Design change ,

options are being evaluated to resolve this issue with planned implementation during the next refueling i

outage.

i
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As action to prevent recurrence, details of this event will be provided in a lessons learned presentation to |
Design and Technical Support Engineering personnel.

V. .A,_gditional inormation 5

Pursuant to 'OCFR50.90, on May 27,1994 NNECO proposed to amend its Operating License, DPR-65, to
revise the operability requirements for automatic initiation of the AFW system for the remainder of cycle 12
operatien This Amendment (Reference No.176) was approved by the NRC on June 7,1994.

The following LER is considered a similar event:
;

;

LER Number 11RJitigR ,

94 - 002 Failure to Meet Acceptable Isolation for Class IE Protection instrument
Channels

Ells Codes |

System
I

Auxiliary Feedwater System - BA

Engineered Safety Features Actuation System - JE j

Components

Relays - RLY |
;
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