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In accordance with 10 CFR 50 73 please find attached a copy of the subject Licensee

Event Report.
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Plant Superintendent - Nuclear
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: ESTIMATED BURDEN PER RESPONSE TO COMPLY WITH THIS
LICENSEE EVENT REPORT (LER) INFORMATION  COLLECTION  REQUEST: 50.0 MRS,
FORWAKD COMMENTS REGARDING BURDENM ESTIMATE TO THE
INFORMATION AND RECORDS MANAGEMENT BRANCH (MNBE
7714), U.S. NUCLEAR  REGULATORY  COMMISSION,
WASHINGTON, DC 20555-0001, AND TO THE PAPERWORK
REDUCTION  PROJECT  (3150-0104), OFFICE  OF
MANAGEMENT AND BUDGET, WASHINGTON, DC 20503,

(See reverse for required number of digits/characters for each block)

On October 4, 1994, with the plant operating at 100% power, during the
performance of an increased frequency surveillance test, 4 out of 8 Essential Bus
Degraded Voltage relays were found high outside Technical Specification (TS)
voltage limits and a fifth high outside the time delay limit. The relays were
re~calibrated and returned to service. Analysis of the relay failures led to re-
performance of the test using an improved calibration technique. On October 17,
1994 all 8 relays were found low outside the TS wvoltage limits using the improved
calibration method.

The root cause of the event was a faillure to use a line corrector on the AC power
source during calibration. Corrective acrions include procedure revisions, re-
calibrating the relays, increased surveillance and trending, and engineering
reviews for generic implications.

The effect on plant safety was a reduced maroin in the protection against
essential motor control center (MCC) trips that can occur at reduced voltage.
There were nc other systems, compenents, or structures incperable at the time
that had an effect on the event.
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TEXT (If more space is required, use additional copies of NRC Form 366A) (17) T
DESCRIPTION OF EVENT:

On October 4, 1994, Surveillance Test Procedure (STP) 42B030-A, the "4KV
Emergency Bus Degraded Voltage Annual Calibration", was performed on an increased
freguency (gquarterly) as 2 result cof recent Electrical Engineering department
Instrument Trending Program (ITP) recommendations. The as-found set points of 4
of the £ relays were high outside the TS allowable setting of

108.0 </= V </= 111.0 Vac. An additional relay had an as-found time delay above
the allowable range of 8.0 </= t </= B.5 seconds. The fcllowing table provides
the as-found values of the out-of-specification relays.

Relay Equipment ID As-Found Value
127-A1BUS1A3 114.1 VAC
127-A1BUS1AR4 111.4 VRC
127-A2BUS1A4 112.0 VAC
127-B2BUS1A4 111.9 VAC
127-A2BUS1A3 8.58 seconds

Each of the relays was re-calibrated and returned to service per the STP within
the TS allowed outage time. To perform the calibration adjustments, the STP
directed the use of Field Calibration Procedure (FCP) KV-001.

During the engineering review of the surveillance test results, recent industry
information was identified involving harmonic distortion effects during
calibrations of relays made by the same manufacturer. Engineering investigations
revealed potential similar problems at the DAEC. 1In response to this
information, a distortion analyzer was used to measure the distortion on the AC
power source used for the relay calibration in the Instruments and Controls (I&C)
shop. A 4.7 to 5.1% power source distortion was identified which subsequently
equated to approximately 4.0 to 5.0 volt variance in the relay trip set points.

Based cn the identified line distortion, prompt actions were taken to re-perform
the calibration STP using a line corrector to minimize the distortion. To obtain
comparative data, the as-found test of the first relay was performed using the
previous calibration setup and also using the improved setup with the line
corrector. The results for all eight relays were as follows:
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TEXT (1f more space 15 required, use additional copies of NRC Form 366A) (ﬁr) #
As-Found As-Found
10-17-94 10-17-94 Difference
Relay As-lLeft without with in
Equipment 10-4-94 line line calibration
iD corrector corrector technigue
127-A1BUS1A3 108.3 V 109.5 V 105.10 Vv 4.20 V
127-AR2BUS1A3 108.3 V N/A 104.15 V $.1% ¥
127-B1BUS1A3 108.2 V N/A 104.47 V 4,73 V
127-B2BUS1A3 110.5 V¥ N/A 106.96 V 3.54 V
127-A1BUS1A4 109.5 V N/A 105.38 V 4.12 V
127-A2BUS1A4 109.3 V N/A 104.68 V 4.62 V
127-B1BUS1A4 111.0 V N/A 104.93 V 6.07 Vv
127-B2BUS1A4 109.3 V N/A 104.24 V 5.06 V

All eight relays were found low outside the allowable values and ranged from 3.5
te 6.1 volts lower than their previous as-left values.

After the third consecutive relay was found low, the remaining relays were
declared inoperable based on expected test results and at 2012 hours on October
17, 19%4 the plant entered a 12 hour to Hot Shutdown with a subsequent 24 hour to
Cold Shutdown Limiting Condition for Operation (LCO) per TS section 3.8.C.2.b,
Each of the remaining relays was re-calibrated successfully and the LCO was
exited at 0051 on October 18, 19%4. Power reduction was not initiated during the
LCO time frame.

£i. CAUSE OF THE EVENT

The cause of this event was the harmonic distortion of the AC power source used
during the bench calibration. The root cause was a failure to use a line
corrector during the calibration. The following are contributing factors to this
root cause:

1.The STP used for the annual relay calibration (STP 42B030-A) did not specify
the proper equipment setup or require the use of a line corrector for
determining the as-found set points of the relays. The vendor manual for the
relay states "if very accurate settings are required for a particular
application, say within +/- 3% of a given voltage, a stable, harmonic free
test source is reguired". The Vendor Manual then recommends use of a line
corrector to achieve the harmonic free source. This information was
partially incorporated into the FCP but not into the STP,
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- |

TEXT (1f more space is required, use additional copies of NRC Form 366A) (17)

The reduction in the margin for safety that existed would not have been affected
by changes in plant operating modes.

The essential buses are equipped with separate undervoltage relays designed to
sense a Loss of Offsite Power. These separate relays, which are set at 65% and
20% of nominal bus voltage, were not affected by this condition and would have
functioned in the event of a complete Loss of Offsite Power to trip open the
offsite power supply breakers, start the SBDGs, and allow the SBDGs to accept the
bus once it was up to speed and voltage.

Iv. CORRECTIVE ACTIONS:

i

.8TP 42B030~A 4KV Emergency Bus Degraded Voltage Annual Calibration was
revised to include use of a line corrector during the as-found checks. This
action has been completed.

no

. Programs Engineering is determining the generic implication of harmonic
distortion to other relay calibrations and in service use. This action will
be completed by November 30, 1994.

3.The degraded voltage relays have been put on an increased surveillance
frequency to verify that the relays are not drifting excessively as was

originally thought. This action has been completed.

4.The four remaining FCPs will be converted into ESMPs or incorporated into
existing procedures., This action will bz completed by January 31, 1895,

5.8 review of the relationship between 5TPs and ESMPs will be performed to
ensure consistency. This review will be completed by January 13, 1995.

V. ADDITIONAL INFORMATION:
A. Compecnent Information

1. The currently installed undervoltage relays are ABB Brown Boveri, Type
ITE model ITE-27D. The vendor manual referenced is IB 18.4.7-2 Issue D.

B. Previous Similar Events/Industry Information
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1. A review of LERs since 1984 did not reveal any instances where harmonic
distortion effected calibration. DAEC LER 88-016, Rev. 01 involved the
same undervoltage relays and their actuation on loss of control power.
That event had no direct impact on this LER, nor were the corrective
actions applicable to preventing occurrence of this event.

2 The industry information referred to was Comanche Peak's ONE-PIR-94-0722,
Dresden LER 94-005 Rev. 00 and a Point Beach NRC Inspection Report.

C. EIIS Codes and Component Identifiers:
l. Medium Voltage Power System - EA
2. Undervoltage Relay -~ 27

3, Standby Diesel Generators =~ EK

D. This event is being reported pursuant teo 10 CFR 50.73 (a) (2) (v) (d)




