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On September 10, 1097 at 2126 hours CDST, Bratdwood Unit 2 Control Room received a Feed Pump Turbine Exhaust
Vacuum Low annynciator., Three (ontrol Roewm Operators all noted dual indication on valve ZESO9%2, which s the
Turbing Driven feedwater Pump Exhaust Valve. Within approximitely twenty seconds, the 2B Turbine Driven Feedwater
Pump tripped. The U2 NSO responded immediately and manualiy initiated an automatic turbine runback.
Approximately 2o minute later, due to the decreasing secondary side level on the steam generators, the reactor
tripped on Low-Low Suear Generator Level on the ZA Steam Generator. A)) reactor protection systems responded as
designed and all control rods fully inserted inte e core Both Auxiliary Feedwater pumps starteg as expectar
and restored all Steam Generator Tevels to the proper level Normal feedwater was reestab)ished utilizing the
Startup Feedwater Pump at Z20€ hours.

The evert wat caused by a personnel error by a contractor. who manipulated the valve on the operating untt insigad
of the outage unit thal he was working on. There have been no previous occurrences of this type at Braidwooe
Station
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A: PLANT CONDITIONS PRIOR TO EVENT:

{nit: Braidwood ); Event Date: September 10, 1997, Event Time: 2126
Mode: 5 - Cold Shutdown, Day € of Refueling Outage

Unit: Braidwood 2; Event Date: September 10, 1992; Event Time: 2126
fode: 1 - Po e¢r Operation; Rx Power: 099%
R(3 GAB¢ Temperature/Pressure: NOT / NOP

B: DESCRIFYION OF EVENT:

There were no systems or components inoperable at the beginning of this event which contributed to the severity of
the ovent,

On September 10, 1992 at 2126 hours CDST, Braidwood Unit 2 Contro) Room received a Feed Pump Turbine Exhaust
Vacuum Low annunciator. The Unit 2 Nuclear Station Operator (U=2 NSO), the Unit 2 Unit Supervisor (Ui uS), and
the Unit 2 Extra Muclear Station Operator (U-2 ENSC) all noted dual indication on vaive 2ESDQSA, which 44 the
Turbine Driven Feedwater Pump Exhaust Valve, Within approximately twenty seconds, the 28 Main feedwater Pump
tripped due te toss of vacuum, The U-Z NSO responded immediately to the annunciator and manually initiated ar
sutomatic turbine runback. Approximately one minute later, due to the decreasing secondary side leve) on the
steam generators, the reactor tripped on Low-low Steam Generator Level on the 2A Steaw Generator. A1) reactor
protection systems responded as designed uné all control rods fully inserted into the core. Both Auxiliary
Feedwater pumps started as expected on the Steam Generator shrink transient and the loss of feedwater, and
restoreoc all Steam Generator levels tu the proper level. Normal Feedwater was reestablished utilizing the Startup
Feedwater Pump at 2206 nours.

Upon hearing the Feedwater Pump trip, operators who were in the plant at the time also immediately responded a~¢
went to the vicinity of the pump. [! was found that valve ZESO95A, which {s the 2B Feedwater Pump Exhaust Duc:
Isolation Damper, wac partially throttled from the full open (normal) position to a partially closed position.
This valve being partially closed resulted in high back pressure in the pump, which actuated ZPS-FWI196 Vacuur
Intariack Switeh and tripped the pump

Extensive troubleshooting was performed on walve Z2ES50954 and its associated instrumentation that evening and tre
following day. No problems could be identifred. No work was either being performed or scheduled in the area ¢f
the pump or the valve that day.

Investigation by station Regulatory Assurance on September 11, 1997 found that work was being performed on the
torresponding valve on IWit 1 (1ES095:" the evening of September 10 by OGN Venture contractor personnel during *hat
unit's scheduled refusl g outage
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Interviews by stetion and contractor supervision with the crew involved in this work revealed that as a part ef
their work on 1ES50950, they found it necessary to manipulate the valve, While the valve itself is loca'ed
spproximately seventeen feetl above the floor on elevation 401 in the plant and required scafiolding to access, the
handwhee! operator pro rudes down through the floor of elevation 426 above, and is connecled to the valve by an
eight foot long shaft. There is no direct visua) way to see the valve actuator itself from the valve operator.
This layout is identical on Unit | and 2. The following is a sequence of events for the work that was performed
by the contractor crew that evening. Note that all times are approximate.

At 1645, the contractor foreman and his four crew members reviewed the work package and the drawings within it to
facilitate Yocating the valve. A1} five initially pr-eeded up the Unit 2 {esast) stairway to search for the valve
handwhee! for 1ES0S5A  Because of the condition of the drawing that they were using, which showed the locations
of both the Unit 1 and Unit 2 vaives, they initially procesded to the wrong valve, ZESOOSA., The foreman checked
the valve tag and recognized that they were in the wrong urit and at the wrong valve, No work or actions were
tak=n at that time on valve ZESD95A

A closer review of the Jocation drawing in the work package revealed the other r2"ma yesignator for the Unit 1
valve. The foreman and his crew then ertered the Unit 1 portion of the Turbin® 5. ding and proceeded to the
correct valve, approaching the v:lve from the east. They ensured that they were looking at the correct valve by
verifying the proper tag number and the work request equipment tag. The foreman noted that the work request tag
attached to the hand wheel did not match the work request containid in ‘he work package.

The trew procesded back to the Unit 2 stairway, walked down to elevation 40) ang located the scaffoldina that had
been erected for work on the subject valve. The foreman noted that similar to the handwhee), the work request tap
number attached to the ralve actuator did not matck Lhe work request in the work — ~kage. The Genera) Foremar for
the job was consulted, and 1t was verified that the scaffolding was in fact in the correc! location and that the
migsing work reques! tag was nol uncommon,

During disassembly of the Yimit switch assembly plate from the valve actuatnr, 1t was discovered that the
attuator's positien indicalor was blocking remocal of one of the bults. The foreman checked with the Genera)
Foreman to ensure that rotation of the 1ES095A handwhee! was permissible. After reviewing the work package steps,
the “wo foremen agreed that the handwhee! couid be rotated to allow Timit switech plate removal

At appreximately V122, the foreman direcied one of theé crew members to go 1o elevation 426 and rotate the
hantdwhee! or 1E50054 enough for the position indicator to ciear the bolt head. The crew member proceeded to
elevation 426 via & different stairway than previously used, approaching the area from the west, and located the
valve that lTooked 1ike the valve that the crew had lTocatetd wilh their foreman approximately Tive hours earlier
He read the valvs tag as "ESD9524" and believing that he was at TESOSSA turned the hand wheel several turns. He
thet returned Yo the work crew location on elevatron 400 by wav of the same {west) stairway
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Wher he arrived back g' the work location, the foreman ashed whether he had turned the Fand whee! on valve

T1ES0954, and the crew v oer replied that he had.

The foreman gquestioned whether it moed the position indicater,

and both individuals went up ta the Unit ) handwhee! via the Unit 2 stairway and approached the valve from the

east. The crew membir ‘ndicared that this was the handwhee! that he had turned.

Both men returned to the work

Tocation via the Unit 7 stairway, where the other crew members had managed to remove the limit switch plate

attachment bolt,

for the rest of

The work defined in the work package continued as planned.

Since the job continued as planned

members were back on the Unit 1 gide of the plant when Unit 2 tripped, and therefore did not see the Uperating

crews respondin

This event is b

sutomatic actua

C: CAUSE OF EVEW?

g to the Lripped Feedwater Pump.

|
the shift, the crew did not recognize that the incorrect valve had been manipulated. A1l cres

* reported pursuvant to TOCFRED . 73(a)(2)(iv; ~ any event or condition that resulted in manua® or

tion of any Engineered Safety Feature (EST), including the Reactor Protection System,

The primary cause of the event was a cognitive personnel error on the part of the contractor crew member, He
operated the valve without verifying, by use of the full equipment number on the equipment tag, that he was at the
n. Verification of the correct number attached to the handwhee) of valve 2030954 would have
prevented this event.

correct locatio

A contributing cause was & programmatic deficiency in the genera) color coding and labeling in the plant. Aress

in the plant are generally color coded according to a Unit designator.
Unit 2, and blye 15 used feor common areas.

brown, as is mu

Yellow signifies Unit 1, green signifies
The valve handwheels for both the Unit ! snd ? valves were painter

ch of the equipment in the turbine building. The unit celor code designators are primarily use’ on

equipment tags and labels in the plant, and less so on actual equipment . When the créw memher Accessed the wrang

valve by himse)

pipe supporte,

toward a dogrwa
stripe on erthe
through the doo
It may serve 1o

D SAFETY ANALYSIS

f from the west stairway, he parsed a number of items, such as handr

that are painted yellow for safety reasons

y that separates the two Urits, This door

r evde of the words While this is intended to signify that
rway, to an ndividual not as familiar with

confirm hig presence in that Unit.

atle

access ladders, and .

{ve. visibility)., This led to his comfort level tha: he
was in the correct unit, Additionally, as one ascends the stairs that the crew member used, one faces direct’

1u glearly labeled "Unit

1 Turbine Room" with a yellre

you are entering Unit 1 as you gat

the station whase awarengss 1§ concentrated elsewhi-s

The safely conseauences of this event werg minimal. ATl plant equipment responded as designed. Due Lo the des gr

of the Stear e

| inttiated by the U=y NGOt was nol able to reduce powsr guick

nerators op Unit & iweslinghouse Mogei [F

flow after the Feedwater Pump trip.

| Sinte this even

the gutomatic turbine runback that was immediatel,

Ty enough to compensate

b prcurred at effectively fu)) power, there are no initial) condit or

: establish a more severe set of initial plant cunditions

below sixty per
teedwater pumn

15 adequate to supply the steam generatory

Har this event acrturre B

below this power lavel

for the reduction in fegdwiter

1 3

that could have sérved i
Tower power levels . nams
cent power, the turbine runback would not have been necessary to prevent a reactor trip. as on:
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€: CORRECTIVE ACTIONS

A1) GNV crafispersons were trained on the requirements of their Site Work Instr ctic. SWI-4, Fguipment
ldentification and Tagging. Training of complete work crews occurred simu)*aneously, including the crew foremar.
Unit identification, equipment identification, work package tags, and equipment tag match-up were al)l specifically
sddressed.

The Braidwood Station self checking methodology, “STAR" wil)l be provided as training to craft workers. This «ill
be tracked to completion by action ilem 457-180-92-00601,

Ingividual counseling was conducted for the crew involved with this event. [Items that were stressed w.ie the need
for attention to detail and the stiributes of self checking, along with the need to openly communicate with
rupervisory personnel whenevér there is a potential that any aspect of a word process did nol proceed as planned,

GNY issued a letter to all employees outlining the seriousness of unit equipment misidentification and its
possible conseguences. Employees who do not readily understand unit unique identifiers were instructed to discuss
the issue with their supervisor immediately.

Cortractor Quality Control personnel were assignev to confirm that all work tags are in place before any new work
activities begin. This was donz from September 14 through October 4, 1992, Yo ensure continued compliance, {h:s
activity has been included n quality contro) in-process inspections and surveillances.

The contractor has also beguu to include in their daily shifi briefings to al) workers the opersting status of
both units, the shutdown risk fartors far each of the major categories of plant equipment, critical work
activoties being performed on their shift, and other timely topies,

The valve handwheels and bases for 1/2E5095A and B, along with other similar vaives with remote operalors
extending through the floor in the Turbine Buildina, were painted the appropriate unit designateld color.

La=ge signs were posted on the doors separating the two units, inditating that one is ente-ing the outage ar
operating unit, as appropriate., Similar signs were 2lso posted on stanchions on the plant elevations where wi'is
and doors do notl separate the two units.

To eliminate the possibility of inadvertent aperation of the 1/2E50954/8B valves, locking devices have been
installed. This was done because the valves are very easy to manipuiate, are located in & high tratfic area, and
require a relatively small number of turns te completely reponition.







