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At 1330 hours on Jumne 30, 1988, Waterford Steam Electric Station Unit ) was
operating at 100% power when the failure to provide backup overcurrent
protection for Pressurizer Heater Backup Banks (PHBs) 3 and 4 since inftial
plant startup was identified as reportable, Techmical Specification (T$)
3.8,4,] states that all primary and backup overcurrent devices for containment
penetrations listed in TS Table 3,8«) shall be operadble in modes | through 4,
Backup overcurrent protection for PHBs is provided by & tramsfer trip cirecutt
that will open the bus feeder breaker {f the PHR supply breaker fails to trip
vithin 0.5 seconds of a sensed overcurrent condition, Since the transfer trip
circuits for PHEs 3 and & were incorrectly wired te the opposite train
pressurizer heater bus feeder bresker during initial plant comstruction, the
backup overcurrent protection feature was inoperad e and the plant operated in
& condition prohibited by TS since iuitial plamt s .artup,

The root cause of the event is cognitive personnel error., The transfer trip
circuits vere correctly rewired on May 21, 1988, Sfince the primary means of
overcurrent protection for the PHEs were operable vhen required and would have
functioned as designed, there was no threat to rhe health or safety of (he
public or plant persomnel,
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; Technical Specification (TS) 3.8,4.1 states that al, containment penetration

r conductor overcurrent protective devices (E11S§ Identifier EC<5]1) shown in TS

| Table 3,8-1 shall be operable in modes | through 4, Pressurizer Heater Backup
Banks (PHRs) (E11S ldentifier AB-PZR~EHTR) are supplied power bv 480V
conductors which penetrate the containment building (E118 {dentifier NW),

|
These conductore are provided with a primary and backup means of overcurrent
protection which will maintain the integrity of the containment penetrations by
{nterrupting pover to the conductor in the event of an overcurrent condition,
The primary means of overcurrent protection for these conductors is provided by
instantaneocus and timed overcurrent devices (EIIS ldentifiers EC-50 and EC-S1)
on the PHE supply breakers (EIIS ldentifier EC-BER) from the 3A3] and 3832
busses (E1IS Identifier EC«RBU'), The backup means of overcurrent protection {is
provided by transfer trip relays (FTIS ldentifier EC-62) which cause the

3A32 ov 3IB32 bus feeder breskers (EI11S8 Tdentifier EB-BKR) to trip after a

time delay of approximately 0.5 seconda {f the PHB supply breakers fail to trip

|

,

on an overcurrent condition (See Figure 1),

PHBs 1 through J are powered by suppiy breakers from the 480V JA)Y] Bus, Each
supply breaker powers a 480V Power Distribution Panel (PDP) (FIIS ldentifier
EC«PL) {nside containment. These POPs supply power to individual pressurizer
heaters via 480V circuit breakers, The 3JA3] Bus is supplied by a feeder
breaker from the &4,.18KV 3AXS Bus (FITS ldentifier EB-BU), PHBs 4 through 6

are powered by a similar configuration (See Figure 2) for 'B' train components,
T8 Surveillance Regquirement 4 ,.8.4.).8.1(h) states that, on a rotating basis, a

\

|

|
10T ssmple of TS Table 3, B«] medium voltage (&4-15KV) circult breaker overcurrent
devices shall be demonstrated operable by performance of “an integrated systea
functional test wvhich includes simulated automatic actuation of the system and
verifying that each relayv and associated circvit breaker and control circuit

| functions as designed and as specified in Table 3,.8«1." Procedure ME~3+300,

i "4.9 KV Overcurrent Protective Device Functional Test," was written to satisfy

the above surveillance requirement for 6.9 ¥V breakers listed in T8 Table 3,.8-1,
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Site Quality personne! initiated Project Evaluation/Information Request (PEIR)
25001 on November 7, 1986, following a routine review of surveillance
procedures, The PEIR questioned {f the "integrated functional test"
surveillance requirement also applied to the 4,16KV breakers which provide
containment penetration backup overcurrent protection for the Control Element
Drive Mechanism (CEDM) Cooling Unite (EIIS ldentifier VA-CLR), the FPolar Crane
(E11S ldentifier LR-CRN), and Pressurizer Heaters, based on the wording of the
TS surveillance, "By verifying that the medium voltage (415 KV) eircuilt

breakers are ocperable,.."

Nuclear Operations Engineering (NOE) personnel evaluated PEIR 25001 and
determined that an integrated system functional test should be performed on the
4, 16KV breakers which provide backup overcurrent protection via transfer trip
relays. NOE recommended that the integrated functional test be performed in
confunction with related surveillances during the second refueling outape,
Procedure ME-7-300, "480 VAC Overcurrent Protective Device Functional Test,"
was approved on March 22, 19BE, as a result of tha NOE recommendation that an
integrated functional test be performed, ME-7-300 was not, hovever, considered
to be a TS Surveillance since the conductor voltage penetrating containment is
only 480V and not the medium (4«15 kv) voltage specified by TS Surveillance
4.8,4,1,a,10(0),
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While performing ME«7<300 during the second refuuvling outage, Maintenance

personne) discovered the transfer trip circuitry for the supply breaker to PHB

4, RC-EBKR=32B-4C, caused the "A' train JA3Y2 Bus feeder breaker, SSD-ERKR-3A-8,
to trip instead of the '"B' train 3832 Bus feeder breaker, SSD-EBKR-1B-9,
Condition ldentification (CI) 255945 was initiated at 1050 hours on May 21,

1688, to identify the Jiscrepancy, Subsequent investigation under the Cl also
discovered that, conversely, the transfer trip circuitry for the supply bdreaker
to PHB 3, RC-EBKR~32A~5A, would have caused SSD-EBKR«3B~9 to trip. The output
contacts of the PHE I and 4 supply breaker transfer trip relays had been reversed
in a relay cabinet, evidently, during initial construction, This condition would
have resulted in a trip of the bus feeder breaker in the opposite train from an
overcurrent condition due to a short inside containment on PHB 3 or 4 with the
associated 480V heater bhreaker failing to trip. Thus, the backup overcurrent
protection for PHBs ? and 4 was i{noperable, and the plant had operated in a
condition prohibited by TS since initial plant startup,

Wiring from the ocutput contact of the transfer trip relave for the respective
supply breakers to the bus feeder breaker trip circuits had been reversed, Work
suthorization (WA) 0101845) returned the circuitry to the desipgr configurativ.
shown on the applicable Control Wiring Diagrams (CWDs) on May 22, 1988, At 1330
hours on June 30, 1988, Waterford Steam Flectric Station Unit 3 was operating at
100 power vhen, during a reviev of Cls for trending purposes, Fvent Analysis

and Reporting Department personnel discovered that CI 255945 identified a

condition prohibited by TS, The above condition described im the Cl was not
recognized to be reportable by the personnel initially invelved since the procedure

vhich fdentified this discreparcy wvas not designated as a TS Surveillance.
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The manner in which TS Surveillance Requirement 4.8.4,1a.]1 {8 currently stated
fmplies that only the medium voltage (4~15KV) conductors penetrating containment
require an "integrated functions! test.,” Surveillance testing since plant
startup has met this requirement by integrated functional testing of the four
6,9 KV Reactor Coolant Pump supply and feeder breakers (FIIS Identifier EA-BKR),
Although the transfer trip relaye which provide backup overcurrent protection
for the PHAs, CEDM Coeling Units, and the Polar Crane, are functionally checked
and calibrated per procedure ME-3-1310, “Calibration of Time Delay Relays,"
ME~3=310 only checks the pickup voltage and timing of the relay and does not
check the position of the respective output contacts, Testing the tranafer

trip relay response times per ME~3-310 satisfiee 2 portion of TS Surveillance

4. 8,4.1.,4,2, TS Surveillance 4.8.4,1,a,1(h) does not require integrated
functional testing of the above transfer trip devices; however, it is believed
to be more prulent to demonstrate the operability of this means of backup
overcurrent protection by performing an integrated functional test, A Technical
Specification Change Request to include integrated functiona)l testing of this
transfer trip circuitery will be submitted by October 31, 1988, '
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overlapping functional testing of the control circuits for the CEDM Cooling
Units and Polar Crane had been performed., This was not the case, however, with
the PHB control circuits, Apparently, the portion of the transfer trip circuit
for each PHB located in Auxiliary Panel & (E11S ldentifier EC=PL) had been
overlooked, This resulted in not discovering the discrepancy in this
vendor-supplied wiring, Thus the root cause of the event {s cognitive personnel
error in that the PHR wiring was not connected in accordance with design

documentation by the vendor and subsequently overlooked during pre-startup testing,

A visual i{nspection has been performed on the vendor-supplied wiring for the
JA3L, 3A32, and 3R3]1 bus transfer trip circuits tested per ME-7-300, This
consists of the Auxiliary Panel 4 portion of the transfer trip circuits for the
CEDM Cooling Units, Polar Crane, and PHEs | through 3., An integrated functional
test of the 3832 bus transfer trip circuits has been satisfactorily conducted
per ME«7-300, A special test was performed to functionally test the transfer
trip circuits wvhich provide backup overcurrent protection for the 'A' train

PHBs (3A32 Sus), This test was completed on September 14, 1988, Since the
primary means of overcurrent protection for the PHR contairment penetration
conductors wes opershle when required and would have functioned as designed,

thers was no threat to the health or safety of the public or plant persomnel,
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