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RESULTS

Assessment of Performance

The following assessments are based on activities during this report period.
Hispositioned equipment and incorrect out-of-services were identified and
indicated continued problems with your configuration control and out-of-,

' service programs. In addition, there were several examples of problems with
communications. Poor crew to crew communications resulted in diesel generator

i rework. Poor interdepartmental communications resulted in: 1) a delayed
| operability evaluation on a control room operability train and, 2) the failure
I to generate an engineering request to replace an extraction steam valve.

OPERATIONS

|
In a previous inspection (Inspection Report 96005), apparent violations| -

for failures to properly control the configuration of safety-related
systems were identified. Also, corrective actions for configuration
control and out-of-service problems were reviewed by the inspectors.i

i Since the exit meeting for that inspection, on March 21, the licensee
identified 14 additional configuration control and out-of-service

| errors. These additional problems were considered an Unresolved Item
pending review of the apparent violations listed in Inspection Report
96005. (Sections 1.1 and 1.3)

As with the recent startup from the 5th cycle refueling outage for-

Unit 1 (AlR05), the recent startup of Unit 1 after the replacement of
| safety-related battery 112 was well conducted. Similar observations

were made during the Unit I return-to-service after refueling outage
AIROS in Inspection Report 95017. (Section 1.2)

The inspectors observed the preparation, hanging, and clearing of out-of| -

services. No problems were identified by the inspectors, although
reactor operators stated that their proficiency on the computer out-of-
service (005) program was poor. (Section 1.4)

MAINTENANCE

The inspectors reviewed maintenance on the Unit 2 diesel generators-

during the current refueling outage. Overall, the activities observed
by the inspectors were done in accordance with procedures and with
oversight by knowledgeable maintenance supervisors and system engineers.
However, the 2B diesel generator was reworked at least twice: once to
fix fuel oil leaks from a valve cover and two cam covers and the second
time to fix a fuel oil leak from a fuel line that had been removed and
reinstalled during the first repair. Rework of safety equipment was
discussed as an issue in Inspection Report 96006. The licensee
identified that the second instance of rework occurred because of a,

i miscommunication between maintenance crews. (Section 2.1)

The inspectors found that a work request to repair an auxiliary steam-
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valve was canceled in the belief that an engineering request had been
prepared for the repair. An engineering request had not been written.
The inspectors considered this occurrence to be an example of poor
communications between work control and engineering. (Section 2.2)

The expansion of steam generator (SG) eddy current testing (ECT) scope-

when unexpected results were obtained demonstrated a conservative steam
generator inspection program. Inservice inspection (ISI) personnel
effectively detected, sized, and evaluated SG tube degradation and
complied with applicable procedures and program requirements. The
inspectors reviewed the licensee's safety evaluation of a small metallic
object stuck next to a tube in the D SG and concluded it was acceptable.
(Section 2.3)

ENGINEERING

During the last inspection period (Inspection Report 96007), the-

licensee shutdown Unit 1 following the failure of a capacity test on a
second individual cell of the bus 112 battery. During the current
inspection period, the licensee replaced battery 112 with new cells.
The inspectors concluded that overall the testing and evaluation of the
112 battery was good. However, the inspectors noted that the initial
troubleshooting was poor. Subsequently, the licensee assigned an
experienced team leader to direct the troubleshooting, after which, it
progressed smoothly and was well conducted. (Section 3.1)

A minor leak developed on the Unit 2 reactor cavity boot seal. The-

inspectors concluded that the preparation and performance of the special
test procedure to measure seal leakage with the boot deflated was good.
The inspectors also concluded that the decision to replace the boot seal
was conservative. (Section 3.2)

The inspectors reviewed the Unit 1 Integrated Leak Rate Test Report and-

concluded that the test results were satisfactory and previous inspector
concerns were addressed. (Section 3.4)

On March 16, the A train control room ventilation turbine building inlet-

damper failed open. The licensee determined tLat the operability
evaluation was delayed a week due to several miscommunications. After
the evaluation of operability was performed, it changed twice. The
inspectors concluded that the system engineer's knowledge of the
system's design bases was initially weak. (Section 3.5)

PLANT SUPPORT

On April 8, a contract laborer received about a 70 rem exposure to the-

right index finger from a hot particle, which exceeded regulatory
limits. However, the exposure was less than 75 microcurie-hours and in
accordance with the NRC Enforcement Policy on hot particle exposures, a
Notice of Violation was not issued. (Section 4.1.3)

3
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The inspectors concluded that the licensee properly controlled outage-

dose in spite of higher than expected dose rates. However, the
effectiveness of dose management declined compared to the last Unit 1 !
refueling outage. (Section 4.1.1) l

Performance of radiation protection technicians (RPTs) during-

maintenance activities observed by the inspectors was excellent.
However, RPTs were not vigilant at challenging other workers within the
containment missile barrier to ensure that exposures were maintained as-
low-as-reasonably-achievable (ALARA). (Section 4.1.4)

Overall, radiation worker performance in radiologically protected areas-

was good. (Section 4.1.5)

Summary of Open Items

Unresolved Items: Two unresolved items were identified in Sections 1.3 and
3.3

Inspection Follow-up Items: Two inspection follow-up (IFIs) were identified
in Section 3.1 and 4.1.1

Non-cited Violations: Four non-cited violations were identified in Sectt,ns
2.5, 3.6, 4.1.2, and 4.1.3

,

1

Summary of Closed Items

Violations: Seven violations were closed in Sections 1.5, 2.6, and 3.6
Unresolved Item: One unresolved item was closed in Section 3.6
Inspection Follow-Up Items: Four IFIs were closed in Sections 1.5, 3.6, and

4.2
Licensee Event Reports: Two licensee event reports (LERs) were closed in

Section 2.5

4
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INSPECTION DETAILS

1.0 OPERATIONS

NRC Inspection Procedure 71707 was used in the performance of an
inspection of ongoing plant operations.

1.1 Loss of Unit 2 Pressurizer Heaters

On March 18, with Unit 2 in Mode 5, a low pressurizer level signal was
generated when licensee personnel deenergized panels 2PA01J and 2PA03J.
As a result, all pressurizer heaters tripped and reactor coolant system
(RCS) pressure slowly decreased. Operations department personnel-
immediately reenergized 2PA01J to clear the false low pressurizer level
signal and reenergized pressurizer heaters to restore RCS pressure to
normal.

|

The inspectors discussed the event with the operators involved and l
'

determined that both power panels were removed from service due to poor
work planning and the failure by operations supervisors to reccgnize the !
effects of deenergizing both panels with the RCS pressurized. As.part 4

of the corrective actions, the responsible operations and outage
planning personnel were counseled.

I

1.2 Unit 1 Startup On March 27, the licensee performed a Unit 1 startup
following replacement and successful testing of the safety-related bus i
112 battery. The inspectors observed various portions of the startup.
The startup was well controlled and a pre-evolution brief was thorough
and well' conducted. Communications between nuclear engineers and
operators were clear and appropriate. Similar observations were made of
the Unit I return-to-service for a refueling outage in Inspection Report
95017.

1.3 Continued Problems with Out-0f-Service and Configuration Control As
;,

discussed in Inspection Report 96005, the licensee had configuration
control and equipment out-of-service (00S) errors in 1995 and early
1996. Since March 21, the date of the exit meeting for Inspection
Report 96005, additional problems have occurred,14 which are discussed
below.

On March 22, electrical maintenance personnel determined-

during a prejob walkdown that a fuse (located in an
unlabelled back panel of the Unit 2 main control room) for
the moisture separator / reheater system had not been taken
00S as required. The licensee's subsequent investigation
determined that, instead, a fuse in an adjacent panel had
been taken 00S. Immediate corrective actions were to label
the back panels and counsel the responsible reactor operator
(RO).

5
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| Once on March 22 and twice on March 23, water leaked from.

loop A of the reactor coolant (RC) system resistance
temperature detector bypass line. This line was being

| removed as part of a modification. The licensee's
| investigation determined that 2RC8040A, the RC Loop A Hot
| Leg Drain Isolation Valve, had not been closed after
| draining loop A as required by procedure Bw0P RC-10, i

| " Draining an Isolated Reactor Coolant Loop." The immediate |

! corrective actions were to revise the procedure to highlight
| the possibility of cross-connecting loops because of valve
| mispositioning and to discuss with operations personnel the

event and the need to adhere to station procedures.

: On March 24, ICV 8152, the Unit 1 letdown line outboard containment-

isolation valve, did not open when the control switch was placed
to open. Operators found instrument air isolated to the valve
actuator. Licensee personnel stated that the instrument air valve
associated with ICV 8152 may have been kicked inadvertently during
scaffold erection. The immediate corrective actions were to
restore the instrument air valve to the correct position.

On March 25, the licensee declared Unit I containment isolation-

valve ICC9437A, the component cooling from excess letdown heat
exchanger isolation valve, inoperable following a stroke test
failure. The operations department prepared an 00S to isolate the
containment penetration in accordance with Technical Specification
(TS) 3.6.3. While determining the isolation boundaries, the
senior reactor operator (SR0) and shift engineer (SE) assumed that
an associated " partner" valve, ICC94378, the component cooling to
excess letdown heat exchanger isolation valve, would isolate the
penetration. As a result, the SR0 had 1C094378 taken 00S.
Subsequently, due to the good questioning attitude of another SR0,
the licensee determined that 1CC94378 did not isolate the
penetration; however, valve ICC9437A was restored to operable
status within the 4-hour TS limit.

On March 25, an operator discovered 2SI2028B, the drain valve for-

Unit 2 containment sump isolation valve 2SI8811B, was
mispositioned open. Maintenance had been recently completed on
2SI8811B, but the licensee was unable to determine who
mispositioned the valve.

On March 25, with Unit 2 shutdown for refueling, an R0 identified-

that although the control switch for 2CS007, the containment spray
| injection valve, was 00S in the closed position, the remote valve

position indication indicated that the valve was open. The R0
| discussed the issue with the senior R0 (SR0) and the Shift

Engineer (SE), and following an in-field verification that the:

valve was open, an equipment operator closed the valve. Water
then began to leak from the valve at which point it was reopened
and backseated, stopping the leak. The licensee's subsequent
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investigation concluded that the packing had been removed from the
valve as part of a maintenance work request and that control room
personnel assessed the configuration of the valve without
knowledge of the maintenance in progress. The licensee planned to

: require the use of a caution card on control switches in the main
control room for valves that are 00S and are being worked, but no,

date for this activity was specified.i

On March 28, with Unit 2 defueled, a local leak rate test (LLRT)-

! was in progress for the containment penetration associated with
'

Unit 2 reactor coolant pump (RCP) seal water injection. One of
the isolation points for the LLRT was 2CV8399, the seal water
filter bypass valve. During the LLRT, operations department
personnel opened the valve while hanging an 00S for changing the
seal water filter. As a result, about 400 gallons of RCS water
spilled to the auxiliary building floor drains from 2CV063, the
seal water return header vent connection valve, which had been
opened for the LLRT.

The licensee's investigation identified the following root causes:

l ' No tags or other devices were used in the field to identify-

LLRT isolation valves.

Work planning and operations personnel did not identify the-

I problem with performing the LLRT and filter 00S
! simultaneously.

The inspectors reviewed this event and determined that BwAP 330-6, i

" Caution Card / Abnormal Position Procedure," established the
optional use of " Testing in Progress" cards for' components that
were part of a test. However, these cards were not used for the
LLRT and licensee personnel indicated to the inspectors that the
use of these cards had declined from previous years.

As part of corrective actions, the LLRT was secured, the spill was
cleaned up, and " Testing in Progress" cards were used for the
remaining outage LLRTs.

On April.1, an operator found 1DV058, the Unit I low pressure-

heater 14 vent valve to condenser, shut when it should have been
open. The valve was subsequently repositioned. The licensee was
unable to determine who mispositioned the valve.

On April 10, with Unit 2 in Mode 6, the licensee identified during.

a control room shift turnover that an annunciator for 2RY8000A, a
power operated relief valve (PORV) block valve, was illuminated
which indicated that the control switch in the field was in the
local vice remote position. Subsequently, the licensee determined
the switch was mispositioned. The switch was returned to " remote"
and the annunciator cleared. The licensee's investigation could

i
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not determine who mispositioned the switch. '

l
On April 17, about 3000 gallons of water spilled to the auxiliary-

building floor from a disassembled valve, 0WX094C, the blowdown
demineralizer OC vent valve, during a backflush of a line after a
resin transfer. The valve, located in a crowded valve aisle, had
been taken apart to allow maintenance on an adjacent valve, but
had not been isolated. For immediate corrective actions, the
licensee discussed the event with operating department personnel
and will revise procedure Bw0P 330-1, " Station Equipment Out-of-
Service Procedure," to require radwaste (radioactive waste)
supervisor approval on 00Ss involving radwaste systems in lieu of
SR0 approval, since the radwaste supervisors are more familiar
with radwaste system layouts and ongoing radwaste system
activities, such as resin line backflushing. '

On April 17, water sprayed out of 2FWO39B, the 2B steam generator I-

feedwater bypass valve downstream isolation valve, onto two
'

workers who had begun to disassemble the valve for planned I

maintenance. Licensee personnel stated that the line had been
drained for maintenance, but had been refilled during another
evolution to fill the A steam generator. After the event, the
licensee determined that those two work activities had not been
coordinated because operation and maintenance personnel had not
adequately communicated regarding work planned for the shifts.
Corrective actions included requiring workers to chcck in at the
SE office prior to beginning a job and requiring (for the duration
of the Unit 2 refueling outage only) that all requests for
temporary lifts and partial clears of 00Ss must be submitted to
the operations department by 10:00 a.m. each day.

On April 19, 2EH5058A, the 2B feedwater pump electrohydraulic-

supply valve, was found open with an 00S card requiring it to be
closed. Licensee personnel stated that 2EH5058A operated very
easily and a work area rope strung near the valve could have
changed its position. The immediate corrective action was to
close the valve and reposition the rope.

On April 20, the licensee found 2FI-145A, the Unit 2A reactor-

coolant pump seal flow indication, isolated, although a line-up to
place the indication in service had recently been completed. The
licensee's investigation was unable to identify who isolated the
instrument.

On April 24, the licensee discovered water coming from the-

carbon monoxide analyzer for the Unit 2 station air receiver
and from portable tools connected to the service air system.
Subsequently, the licensee determined that an unauthorized
temporary alteration installed by contractors cross-
connected the demineralized water system and the service air
system. About 800 gallons of water went into the Unit 2

8
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service air system. The licensee drained the water and
. checked the instrument air system for water carry over. |'

None was found. In addition, routine, shiftly checks of l

other service and instrument air system low points have
identified no unusual quantities of water and no high
humidity alarms have come in on the instrument air dryers.

The licensee was conducting in-depth root cause investigations and
preparing long-term corrective actions for configuration and 00S program
problems discussed in Inspection Report 96005. Collectively, the 14
configuration control and 00S errors discussed above are an Unresolved
Item (96008-01) pending further NRC review.

1.4 Additional 00S Observations The inspectors accompanied several
auxiliary operators (A0s) as they took equipment 00S and hung 00S cards.
The inspectors concluded that the operators were knowledgeable of BwAP
330-1 requirements, equipment location, and radiation protection
requirements. In one instance, the inspectors observed that an A0 took
the time to carefully review two 00Ss in the control room prior to
hanging the 00S cards in the auxiliary building, although the RO who
assigned the 00Ss to the A0 indicated there was a work schedule urgency
to hang the 00Ss. In his review, the A0 identified a conflict between
the two 00Ss that was not resolved for about an hour because the R0 had
difficulty using the computer 00S program.

The inspectors also observed R0s in the control room prepare
several 00Ss using the computer 00S program, a subset of the
station's electronic work control system (EWCS), and interviewed
R0s involved with 00S problems with the Unit 1 diesel generators
(Inspection Report 95017) and the 28 safety injection pump
(Inspection Report 96005). The inspectors observed no problems
during the 00S preparations. However, in general, the R0s stated
that they did not feel particularly proficient with the 00S
program because they used it infrequently. In addition, they
stated that the only formal training given on the program was as a
part of a two hour training session on all of the EWCS, given
before the system was implemented and using a computer system that
kept locking up. At a Predecisional Enforcement Conference on
April 26 (Inspection Report 96010), the licensee stated additional
training would be given to operators on the 00S program to improve
proficiency.

1.5 Follow-up on Previously Opened Items A review of previously opened
items was performed per NRC Inspection Procedure 92901.

(Closed) Violation 95013-01: TS 3.3.3.1 Action Requirements Not Met
Within One Hour. As discussed in Inspection Report 95013, due to weak
teamwork and distractions, contr31 room operators failed to switch to
the redundant train of control room ventilation or initiate make-up
operation when required.

The licensee stated that as part of the immediate corrective actions

9
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personnel involved in the event were counselled on management's |

. expectations regarding teamwork, standards, and a questioning attitude.
! In addition, each operating crew was briefed on the event and how i
} management's expectations were not met. The inspectors attended several

of these briefings and noted that they were a clear and concise
description of the problem and management expectations. For long term
corrective actions, a memorandum was issued to clearly define the
obligation of the R0s and SR0s to ensure that TSs were adhered to when
required plant equipment was rendered inoperable. The inspectors
reviewed the memorandum and concluded that it unequivocally stated the
responsibility of SR0s and R0s to work together to ensure TS
requirements were met when equipment became inoperable. In addition,
the inspectors have observed improved teamwork in the control room
between SR0s and R0s in ensuring the TS requirements were met.!

(Closed) Violation 95016-01: No Operable Diesel Generators While in
Modes 5 and 6. As discussed in Inspection Report 95016, both EDGs were
inoperable for about 16 days during the Unit I refueling outage in the
fall of 1995. One EDG was 00S for maintenance, and the output breaker
for the other DG was not fully racked in due to a degraded levering-in
device.

The inspectors reviewed the corrective actions for this event which
included replacement of the levering-in device for this breaker with an
upgraded version, a plan to replace all other safety-related breaker
levering-in devices, and a revision to BwAP 300-1, " Conduct of

,

Operations," to include functional testing of 4-kilovolt (kV) and 480-
volt (V) circuit breakers after they have been racked in. During the :
current inspection, the inspectors observed the replacement of several
levering-in devices, noted that others were scheduled for replacement in |the next two years, and that BwAP 300-1 was revised to include
functional testing. The inspectors concluded that the licensee's

; corrective actions were appropriate.

(Closed) Inspection Follow-Up Item (IFI) 96007-02: Instrument Air
Isolated Before Main Steam Isolation Valves (MSIVs) Closed. The,

! licensee completed its review of a problem on March 11, when 2 of 4
| Unit 1 MSIVs did not close when the control switches were taken to
! close. The review identified that procedure BwGP 100-5, " Plant Shutdown
i and Cooldown," lacked specific direction on the sequencing of isolating
| instrument air and closing the MSIVs. According to the licensee, BwGP

100-5 would be revised to specify that the MSIVs are closed in
accordance with procedure Bw0P MS-12. "MSIV Out Of Service / Return To
Service," which provides that direction by August 1, 1996. From a
discussion with licensee personnel and a review of procedures, the
inspectors concluded the licensee's investigation and corrective actions

.were appropriate.

2.0 MAINTENANCE
,

! NRC Inspection Procedures 62703 and 61726 were used to perform an
: inspection of maintenance and testing activities.
|

10
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2.1 Unit 2 Emeraency Diesel Generator (EDG) Periodic Maintenance The

inspectors reviewed maintenance on the Unit 2 EDGs during the
current outage. The work included corrective maintenance on both !

EDGs, an 18-month inspection of the 2B EDG, and a 10-year ;

inspection of the 2A EDG. Overall, the activities observed by the
inspectors'were done in accordance with procedures and with
oversight by knowledgeable maintenance supervisors and system
engineers.

The' inspectors noted that there were some problems with the quality of.
work on the 2B diesel. The diesel failed to start three times during |
the initial _ post maintenance run. The cause was subsequently identified |
as a loose set screw on the governor linkage. This screw had been !

loosened for work on the governer during the 18-month inspection. In
addition, minor oil leaks from inadequate tightening of one valve cover
(for the 4R cylinder) and two cam covers were identified after the
diesel was returned to service. The diesel was subsequently taken 00S
later during the' outage (on April 28) to repair these leaks. On
April 30, after the repair of the leaks, the 28 diesel was started for a |
post-maintenance run, but was shutdown within several minutes of the |

-

start after the licensee identified fuel oil leaking from the high
pressure fuel line on the 4R cylinder. The fuel oil was cleaned up and
a loose nut on the fuel line was tightened.

The inspectors discussed the leaking fuel oil problem with licensee
personnel and reviewed the work package and the diesel vendor manual.
The inspectors concluded that although a work analyst inadvertently did

.

'not list the proper torque value (of 50 foot-pounds) for the fuel line
nut in the work package used for work on the 4R cylinder on April 28
(instead, the instruction was to tighten the fuel line nuts wrench
tight), the nut was not tightened because of miscommunications between
the offgoing and oncoming maintenance crews. The inspectors also
concluded that the inaccurate work instructions resulted in reworking
the diesel _and extending safety equipment down time. Licensee
management discussed the oversight with the maintenance department
personnel.

2.2- Check Valve Leak On April 16, the inspectors observed-a substantial'

amount of steam coming up through the floor on the main turbine deck.
The inspectors interviewed a contract pipe fitter that was performing
maintenance on the 2ES008 extraction steam check valve, the source of
steam. The pipe fitter stated that he was instructed to remove the
cover of the check valve. The pipe fitter stated that he informed his
foreman that the pipe was hot, but was told to remove the cover anyway.

The inspectors reviewed the work package, nuclear work request (NWR)
960005602-02, for the work to be performed and discussed-the job with
the foreman and maintenance managers. The inspectors concluded that the
work was performed in an appropriate manner in accordance with past
station practice and with workers experienced in opening steam system
check valves that may have residual steam present.

.
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The inspectors reviewed plant drawings and interviewed work control
personnel. The source of the steam was 2AS162, the Unit 2 extraction,

steam to auxiliary steam isolation valve, leaking by. The inspectors;

verified that 2AS162 was closed and 00S prior to the start of NWR
960005602-02. Unit I was providing extraction steam to the auxiliary
steam system through 1AS162. lAS162 and 2AS162 were connected to a
common header. 2AS162 leaking by resulted in Unit 1 extraction steam
leaking into the Unit 2 extraction steam system.,

_ Licensee personnel stated steam leakage past 1AS162 and 2AS162 were |
2 longstanding material condition problems. This was confirmed by the ;

inspectors during a review of the work history for 2AS162. The history l
documented that a work request to repair 2AS162 was written during the
last Unit I refueling outage (A1R05), but was canceled and an
engineering request (ER) was to be written to evaluate replacement with
a different valve type. However, work control and system engineering
personnel stated that the ER was never written.'

! The inspectors concluded that the longstanding material condition
problem of 2AS162 leaking by had no nuclear safety consequences.
However, the cancellation of the work request in lieu of an engineering

'

request that was never written demonstrated poor communications between
engineering and work control.

'
2.3 Steam Generator Inservice Inspection Program Review The inspectors

reviewed the licensee's program and its implementation for compliance,

with technical specifications (TSs), Electric Power Research Institute
(EPRI) steam generator (SG) data analysis guidelines, in-service4

inspection (ISI) procedures, American Society of Mechanical Engineers
Codes, and other NRC requirements. In addition, the inspectors observed
eddy current testing (ECT) of Unit 2 SGs and ultrasonic equipment

; calibration checks for SG feedwater nozzle examinations, utilizing a
full scale mockup. The inspectors had the following findings and
conclusions:

,

SG inspection scope exceeded TS requirements and Generic Letter-

(GL) 95-03, "Circumferential Cracking of Steam Generator Tubes,"
commitments.

The ECT scope was expanded after detecting indications of cracking-

and pitting in accordance with EPRI guidelines (Pressurized Water
Reactor Steam Generator Examination Guidelines, NP 6201,
Revision 4) and demonstrated a conservative SG inspection program.

Two new types of SG tube degradation (not previously observed in-

Westinghouse Model 05 SGs) were detected:

One volumetric " pit-like" indication greater than 40 percent-

through-wall was detected just above the flow distribution
baffle plate on the hot-leg side in the A and D SGs.

12
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In the D SG, two axial " crack-like" indications were-

detected in the row one U-bend tubes.

The predominant mode of SG tube degradation detected was anti-*

vibration bar (AVB) fretting and wear. i

An ECT indication caused by a thin, loose metallic part (1" x 2"
cross section) was detected at a hot-leg support plate location in
a SG D tube. The part was wedged between the plate and the tube.
Attempts at removal were unsuccessful and the affected tube and an
adjacent tube were plugged. Licensee personnel concluded that the,

loose part was not likely to migrate from its location. Except
for the one affected tube, no other tubes in any of the SGs had
damage from loose parts. No loose part damaged tubes were4

identified in SG D during the previous outage.

The axial, crack-like indications found in the U-bend region of-
;

! row 1 SG tubes were not detected with a bobbin coil probe, but
with a rotating pancake coil probe. Subsequent testing with a,

'
rotating magnetically biased plus point probe confirmed one crack-'

like indication, but did not confirm the other. The non-confirmed
indication was dispositioned as a permeability variation and the
affected tube was accepted for continued service.

i

: Industry-qualified ECT probes and equipment have not been-

identified for detecting or sizing degradation (other than AVB
wear) in the U-bend region of SG tubes.

.

The inspectors concluded that ISI personnel effectively detected, sized,
and evaluated SG tube degradation and complied with applicable

,

procedures and program requirements.
>

j 2.4 Work Packages. Procedure Manuals. and Pre-Job Briefina Concerns The
'

inspectors reviewed concerns regarding the preparation and content of
work packages. A review of the qualifications of work analysts*

determined that they possessed sufficient experience and supervision to<

prepare work packages. A review of a sample of valve-related work;

packages identified that the work packages consistently referred to the,

subject valve by the equipment part number. Interviews with craft
; personnel identified that generic procedures could refer to a generic
s valve type rather than to a specific valve than that identified in the

work package. The inspectors concluded that the preparation and content
of work packages were adequate.

The inspectors also reviewed a concern with the maintenance and update
of procedures and microfiche (aperture) cards. A review of Problem
Identification Forms (PIFs) determined that the licensee had identified
in February that procedure manuals had been out-of-date, and sometimes
contained duplicate procedures or were missing procedures. Upon
discovery of the problems, the licensee took immediate corrective
actions. Superseded procedures were filed in boxes in the vault to
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await microfilming, not by type but by replacement order. Using this:

method, superseded procedures could be retrieved with some effort.
Emergency Operating Facility procedures and drawing' aperture cards were
now updated on a~ weekly basis. In addition, a backlog in updating the.

' training building procedures was substantially reduced. The inspectors
concluded that the licensee had taken adequate corrective actions for,

!,.
problems with the maintenance and updating of procedures and aperture
cards.

Finally, the inspectors reviewed a concern that workers who asked
questions at pre-job briefings were reassigned to other jobs. In
interviews with craft personnel the inspectors found that, at times,

; workers may be reassigned to an exigent job in place of less
knowledgeable or less experienced workers who needed detailed pre-work-

guidance. In these cases, the worker with less skill may be detailed to
a less exigent, but necessary job, such as relamping. The' inspectors
found no indication that workers were reassigneri jobs as punishment for
asking questions during pre-job briefings.

'

2.5 Follow-up on Non-Routine Events NRC Inspection Procedures 90712 and
92700 were used to review of Licensee Event Reports (LERs).

i' (Closed) LER 50-456/96001. Revision 0: Missed TS Required Diesel Oil
Sample Due To Personnel Error and Procedural Deficiency. The'1B and ID-

*

diesel oil storage tanks for the IB EDG were scheduled to be sampled for
j accumulated water and for particulates on January 5,1996. To meet the
; TS 31-day surveillance requirement (TSs 4.8.1.1.2c and 4.8.1.1.23,

respectively) sampling needed to be completed by January 27, 1996.
However,.because of an oversight by a fuel handling supervisor and an

: ambiguous title on a surveillance cover sheet, only the IB tank was
sampled on January 5, 1996. The ID tank was subsequently sampled on

1 January 30, 1996 (3 days after the.due date), after work control
i personnel identified the problem. Sample results of both tanks were
i acceptable. Contributing to the late samples was a recent change from
i sampling all six diesel oil storage tanks on or about the same day to
; staggered sampling.
'

Licensee management counseled the fuel handling supervisor and the
surveillance cover sheets were revised to be more descriptive.

1 The licensee also reviewed other surveillances where sample
scheduling had changed from all trains.being sampled on or around-

3. the same day to staggered sampling. No other problems were
^

identified. The inspectors concluded that the problem was
isolated and that the licensee took adequate corrective actions.

4 This licensee-identified and corrected violation is being treated
as a Non-Cited Violation, consistent with Section VII.B.1 of the
NRC Enforcement Policy (96008-02).

i

(Closed) LER 50-457/96001. Revision 0: Inadequate Control of Roofing
,

1 Materials Leads to Loss of Offsite Power. As discussed in Inspection
! Report 96002, a Unit 2 loss of offsite power occurred on January 18 when
j station auxiliary transformer (SAT) 242-1 sustained a phase to ground
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faul t. Subsequently, the licensee determined that the most likely cause
for the fault was due to debris in the vicinity of the SAT. Roof
replacement had been recently completed on the turbine building roof,
and was-in progress on the service building roof.

A Notice of Violation (96002-01) was issued since the licensee failed to
take prompt corrective actions to prevent roofing materials from blowing
off the service building roof, although previous occurrences of roofing
materials and other debris blowing off the service and turbine building
roofs had been identified.

To prevent recurrence of staged construction materials from blowing off
the roof in the future, materials staged on the roof will be limited to
materials that will not blow off the roof. In addition, materials that
could potentially blow off the roof will be staged on the roof daily for

i

the work to be performed that day or stored in an area that will prevent
them from being blown off. The inspectors concluded that the licensee's
corrective actions were appropriate.

2.6 Follow-up on Previously Opened Items A review of previously opened
items was performed per NRC Inspection Procedure 92902.

(Closed) Violation 95016-02: DHP Switchgear Breaker Inspection and
Operating Procedure Deficiencies. As discussed in Inspection Report
95016, both EDGs were inoperable for about 16 days during Unit I
refueling outage AIROS when one EDG was 00S for maintenance and the
output breaker for the other EDG was not fully racked in due to a
degraded levering-in device. During the subsequent inspection, the
inspectors identified defh.iencies associated with the licensee's
breaker inspection and racking-in procedures. These deficiencies
included the lack of an appropriate acceptance criterion for determining
if the breaker was fully racked in (determined by measuring the distance
from the front steel barrier of the breaker to the cell frame angles)
and the lack of a requirement to completely remove the levering-in
device to inspect for wear and cracking.

The inspectors reviewed the licensee's corrective actions for these
deficiencies which included revising the procedures and training the
operators on reporting and documenting problems. The inspectors |concluded that the licensee's corrective actions were appropriate.

(Closed) Violation 96002-01: The Failure to Take Effective
Corrective Actions for Materials Blowing off Building Roofs and
onto Transformers. As discussed above in Section 2.5, the
corrective actions for this problem were appropriate. {

3.0 ENGINEERING

NRC Inspection Procedure 37551 was used to perform an onsite inspection
of the engineering function.

3.1 Followup on AT&T Round Cell Battery Capacity Concerns

15
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Backaround Information In 1994, the licensee installed new AT&T round-
cell, high specific gravity, model KS-20472, direct current (DC)
engineered safety feature (ESF) batteries. This round-cell battery has
been designed for 50 discharge cycles over a service life of 70 years
and battery capacity was expected to increase with age. However,
unexpected capacity loss was observed within two years of installation
following several successive discharges in a short period of time.

Prior to installation, the batteries passed a performance test at the
factory in January 1994 with 110% capacity, using a discharge rate of
603 amperes (A) for one hour, corrected for temperature. This rate
corresponded to 100% capacity. The batteries were the, recharged at the
factory using a constant current method. In addition, during a curing
process to stabilize the battery plates, the batteries were again
discharged for 3.5 hours at 290 A and subsequently recharged at 66 A for
20 hours.

The licensee was required to perform a modified performance test every
60 months by TSs 4.8.2.1.2.d and 4.8.2.1.2.e, and as recommended by the
1992 draft of the Institute of Electrical and Electronic Engineers
(IEEE) Standard 450. In addition, the battery vendor required that the
test also be performed within 2 years of battery installation. The
modified performance test enveloped the load cycle of the service test
as required by IEEE Standard 450. The modified performance test used a
discharge current for the first minute equal to the value of the first
minute discharge current of the service test. This.was followed by a
discharge current that enveloped the discharge current of the next 59
minutes of the service test to a minimum design basis end voltage of
107.88 V at the battery terminals.

Battery 112 Performance and Testina Historv Following installation, the i
-

-

licensee performed a service test of the Unit 1 battery 112, on
March 18, 1994. The battery was discharged at 564 A for 1 minute,
followed by 390 A for 59 minutes, and then recharged using a constant
voltage method. The test was successful with a final voltage of
113.9 V.

On October 24, 1995, the battery was inadvertently discharged 240 A-
hours when a temporary battery charger breaker failed. Subsequently,
the battery was put on a float charge (constant voltage). On
October 30, 1995, the licensee performed a modified performance test on
the battery, which failed with a capacity of 92%. The TSs required a
capacity of 95% or greater. The licensee used a discharge rate of 620 A
for 55 minutes at which time the battery voltage had dropped to
107.88 V.

The battery appeared not to have fully recovered from the 240 A-hour
discharge 6 days earlier. The vendor manual recommended a 30-day float
charge to assure full recharge capacity prior to testing and this
recommendation was reaffirmed by an AT&T representative in a telephone
conversation with a licensee corporate engineer. In addition, the
inspectors noted that the licensee used the vendor's round cell battery
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table dated March 29, 1994, which specified a 620 A discharge current
value at the 1.86 volts per cell (vpc) column. However, a vendor table
dated November 11, 1993, which specified a discharge current value of
600 A at the 1.86 vpc column, should have been used.

AT&T informed the licensee on March 19, 1996, that premature capacity
loss would occur after a full discharge at high rate. Also, the
discharge / recharge method used by the licensee may have caused gas
entrapment which could have reduced battery capacity by blocking the
current flow.

On November 6, 1995, the licensee performed a service test to prove
operability. A discharge rate of 563 A for one minute followed by 390 A
for 59 minutes was used. Final terminal battery voltage of 110.6 V was
recorded. The test was successful and the licensee concluded that the
battery was operable. The inspectors noted that approximately 80 extra
A-hours were removed following an alternating current (AC) power failure
that occurred during the test and lasted for six minutes. The constant
voltage method was used during battery recharge. Subsequently, the
licensee committed to the NRC to perform modified performance tests on
each of three cells of the battery to assure battery capacity.

On December 12, 1995, and January 5, 1996, the battery discharged for
3 minutes (4 A-hours) and 20 minutes (14 A-hours), respectively, due to
charger failures.

Between March 6 and 8, 1996, the licensee performed the modified
performance test on cells 7 and 32. The cells failed with capacity
values of less than 63%. The licensee conservatively declared the
battery inoperable and shutdown Unit 1 as required by TS limiting
condition for operation (LCO) 3.8.2.1. Further tests were performed on
cells 32, 7, and 27 as part of the root cause evaluation. All cells
failed the capacity tests with values between 36.2% and 77%.

On March 15, 1996, after replacing the three cells that failed, the
licensee performed a service test. Test discharge currents of 563 A for
one minute and 390 A for the next 59 minutes were used. The battery
passed the service test with a final terminal voltage of 112.3 V and an
average vpc of 1.936 V. The discharge continued for a total of 94.5
minutes before 1.86 vpc was reached. The battery failed the modified
performance test at a calculated capacity of 59%.

On March 16, 1996, the cells of the battery were replaced with new cells
from Byron. On March 20, 1996, the inspectors observed a service test
on the new cells to verify operability per TS 4.8.2.1.2.d and 4.8.2.2.
requirements. Test discharge currents of 563 A for one minute and 390 A
for the next 59 minutes were used. Final terminal voltage was 114 V.
The battery was recharged in accordance with the manufacturer's latest
instructions (constant current method) and following completion of
required surveillances the battery was declared operable.

The inspectors reviewed selected weekly and quarterly battery 112
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surveillances performed in 1996 to verify electrolyte levels, float
voltage, and specific gravity limits. No anomalies were noted by the
inspectors.

Batteries 111. 211 and 212 In October 1995, battery 111 of Unit 1
passed a modified performance test (112% capacity), and in March and
April 1996, batteries 211 and 212 of Unit 2 passed a modified
performance test (112% capacity). The inspectors noted that none of the
other Unit 1 and 2 batteries (111, 211, and 212) have had multiple
discharges in service as the 112 battery had.

Review of Potential Causes for the Unexpected Capacity Loss In a
March 19, 1996, letter to Comed, AT&T provided test data showing the
effect of repetitive cycling on round cell battery performance and
stated that discharge to full depth of discharge and at high rate
stressed the battery and would result in loss of battery capacity or |require extended recharge time. AT&T recommended performing capacity

'

discharge tests only if other cell parameters such as float potential, '

crystallization, and low specific gravity indicated possible problems
with the cell.

AT&T further stated that the most probable cause of the failure to
recover full capacity following recharging of battery 112 was the full
discharge to 1.86 vpc, at a high discharge rate for 1 hour, as part of
the performance test. AT&T informed the licensee that a full discharge
at a high rate should be avoided and that the discharge current used in
the past at Braidwood during performance testing should be changed from
620 A for one minute to 563 A for one minute followed by 407 A until an
average cell voltage of 1.86 V was reached. AT&T asserted that this
change would still allow the modified performance test to envelop the
service test.

AT&T also stated that the best method of recharge to recover maximum
capacity after a test was the " constant current recharge cycle" which
had proven more effective during vendor testing. That is, to charge the
battery at 70 A to 130% of the capacity removed during the previous
charge followed by a one week float charge which was intended to restore
approximately the final 10% of capacity of the battery. This
information was not documented in the AT&T technical manual for these
batteries and was a change from AT&T's previous position. During the
AT&T Round Cell Nuclear Utility User's Meeting on November 30, 1995,
AT&T stated, that based on available recharging data, constant voltage
recharging at 2.25 vpc or 2.5 vpc will return 88% to 95% of restored
capacity. Also, constant voltage recharging was believed to result in a j
temporary reversible capacity loss that was predictable and recoverable '

to 100% of restored capacity within six months to one year. If constant
current recharge was used following a capacity discharge test, the cells
would return to 100% of restored capacity in less than 11 days.

Based on the above, the inspectors concluded that prior to March 19,
1996, the vendor failed to clearly specify an effective method for
recharging a battery following a service or modified performance test or

18

|



-- - . . . - . - . _ - _ _ -.

,

|
.

.

several discharges in a short period of time. The licensee used the
constant voltage method to recharge the batteries. In addition, the
inspectors noted that successive discharges appeared to require a much
longer period of recovery time than the 7 to 11 days suggested by AT&T.
At the November 1995 meeting, members of the user's group raised
concerns that high current recharging may introduce gassing that could
block the current flow and reduce the ability to obtain full capacity.

Licensee Investigation and Short Term Corrective Action Following the
single cell. failures, the licensee established a team composed of
station and corporate engineers to determine root causes and propose
corrective action. The following were some of the troubleshooting i
efforts taken by the licensee: 1

After several charger card failures, the licen.;ee had the charger-

vendor evaluate possible charger and system faults such as
,

excessive ripple currents. The vendor concluded that the charger
operated properly.

The licensee sampled electrolyte from selected cells in batteries-

111 and 112 and determined that the concentration of several
metals and chloride were within specified limits.

,

AT&T recommended an 8-hour boost at 2.5 V following a float-

charge. The licensee concluded that although longer boost charge
times had been used at Braidwood in the past, this did not
significantly affect the initial single cell test results.

AT&T Charge Recoverv Test Data Results The inspectors examined the AT&T
charge recovery data collected during recent testing at Palo Verde. The
data indicated that for discharges,18 months apart, full charge
recovery occurred using the constant voltage charging method. Cycling
of cells at one-month intervals and charging at constant voltage
followed by a float charging of at least one week resulted in a typical
loss of 10% per cycle. Cycling of cells at two-week intervals using the
constant current method (70 A to 140% of rated capacity) resulted in a
100% charge recovery for the first three recharges, followed by an
approximate 10% loss for the two subsequent charge and discharge cycles.
The test data also indicated that to restore approximately 100% capacity
after a discharge of 514 A to 1.75 vpc, up to six months of charging was
needed. This charging period depended on cycling history and likely
increased for cells with additional charge and discharge cycles. The
inspectors noted that the vendor manual did not specify the time
interval between successive discharges.

Information Notice NRC Information Notice (IN) 95-21, " Unexpected
Degradation of Lead Storage Batteries," alerted licensees to a problem
at Palo Verde where the capacities of the round cell batteries were
found to be lower than expected (<90%) during performance testing. The
most likely root cause appeared to be contamination and an inadequate
curing process during battery fabrication. Also, a tendency toward
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| early loss of capacity was observed and was attributed to additional
testing which involved a number of discharge and recharge cycles in a
relatively short period of time.

The inspectors reviewed Braidwood's internal evaluation of IN 95-21.
The responsible engineers concluded that the concerns noted in the IN
were adequately addressed by Braidwood station and that no further 1

specific actions were necessary. The inspectors concluded that the
evaluation was adequate.

Licensee Commitments In a letter to the NRC dated April 5,1996, the
licensee: (1) documented the basis for the battery operability, (2)
committed to develop a plan for actions to be taken following
inadvertent battery discharges, and (3) committed to specify short and

|long-term corrective actions including efforts to determine root cause, '

consider additional testing plans, and to inform the NRC of future
inadvertent discharges.

Conclusion

Battery Operability Based on review and evaluation of test results,
vendor information and industry standards, the inspectors concluded that
the newly installed 112 battery cells should be capable of providing the
emergency design basis load profile requirements (Loss of Coolant
Accident load profile verified during service testing) of the DC system.
However, long-term capability of the round cell batteries was a concern,
and could not be determined until the failure mechanism was clearly
identified. Concerns also remained about the possible loss of capacity
from multiple discharges, the most effective recharging method, and the
best methodology to provide insight on loss of capacity. The licensee's
resolution of these concerns will be reviewed as IFI 96008-03. The most
probable root cause of the reduction in battery capacity to date
appeared to be the multiple successive battery discharges in a short
period of time and the use of the less effective method of recharging
after a discharge.

Vendor Guidance The inspectors determined that vendor guidance and
recommendations for recharging were not clearly delineated. In
addition, inadequate knowledge by the licensee of battery
characteristics during successive discharge and recharge cycles was a
contributing factor to the operability concerns with battery 112.

Licensee Engineerina Performance The inspectors concluded that overall
the root cause investigation and the testing and evaluation of the 112
battery issue were good. However, the inspectors noted that the initial
troubleshooting effort into this problem was poor because licensee
personnel could not decide which parameters should be tested and how
testing should proceed. After several meetings, the licensee assigned a
senior manager to the root cause team to direct the troubleshooting
effort. Subsequently, the troubleshooting effort progressed smoothly
and was well conducted.
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3.2 Unit 2 Boot Seal Leak On March 30, a leak developed in the Unit 2
reactor cavity boot seal, an inflatable rubber ring with a semi-rigid
flat top sealing surface that seals the gap between the reactor vessel
flange and the reactor cavity floor to allow flooding the cavity during
refueling. There was no fuel in the reactor at the time and the fuel
pool was isolated from the reactor cavity. The leak was identified when
the run time of the reactor cavity sump pump increased and reactor
cavity level decreased slightly. The inspectors observed several
licensee meetings on evaluating the leak and considering whether to
refuel with the existing seal or drain down the cavity and replace it.
The inspectors also witnessed a test that verified a licensee estimate
that little if any air pressure remained in the seal. The inspectors
concluded that the generation of the special test procedure and the
actual performance of the test were good.

Based on a conservative decision, the licensee replaced the boot
seal (on April 6) prior to reloading fuel. After installation of
the new seal and reflooding of the cavity, a minor air leak near
the air hose connection to the seal was observed. This leak did
not prevent the licensee from maintaining the seal at its normal
operating pressure. Observations of the old, faulty seal ty the
inspectors indicated a gross failure occurred near the bonding
surface of the two ends of the rubber ring; however, the fl:t top
sealing surface of the boot seal limited cavity leakage once the
ring failed.

3.3 Containment Spray Design Issue On March 21, the licensee identified an
error in BwVS 6.2.2.d-1, " Containment Spray Additive Flow Rate
Verification." Specifically, the surveillance failed to incorporate a
density adjustment for water flowing through a flow cell calibrated for
a sodium hydroxide solution. As a result, the Unit I and Unit 2
containment spray (CS) additive tank throttle valves had been
inadvertently mispositioned to provide about 78 gallons per minute (gpm)
flow rate compared to the TS limit of 74 gpm from about April 1991 for
Unit 1 and November 1991 for Unit 2. The surveillance was subsequently
reperformed with satisfactory results for both Units.

The licensee evaluated the impact of this error and determined that
during the early segment of the injection phase of a containment spray
actuation, the pH of the spray additive solution injected into the
containment atmosphere could exceed the environmental qualification (EQ)
pH limits of certain equipment ("EQ equipment") inside the containment
for about 31 minutes.

However, in a subsequent operability determination, the licensee
concluded that there would be no deleterious effect for the following
reasons:

The CS injection phase at the higher pH was relatively short.

compared to the recirculation phase in which a solution at a lower
pH that had collected in the containment sump was recirculated.
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| Except for cables, EQ equipment in the containment was typically-

| provided with its own protective enclosures and EQ qualified seals
had been installed as required. Therefore, no moisture intrusion'

would take place regardless of the pH.

Electrical shorting, enhanced by conductivity, appeared to be-

primarily affected by the concentration of the contacting
solution, rather than pH.

The cable jacketing exhibited excellent resistance to either boric-

acid or sodium hydroxide solutions at high temperatures and
therefore would provide excellent protection of the cable
insulation.

!

| This is an Unresolved Item (96008-04) pending further NRC review of the
; licensee's evaluation of the system's design basis and surveillance

testing method.

| 3.4 Unit 1 Intearated leak Rate Test The inspectors reviewed the licensee's
report, dated February 15, 1996, of the third Unit I reactor containment
Type A Integrated Leak Rate Test (ILRT). Observations of the ILRT had
also been made by the inspectors when it was conducted from November 1
through November 16, 1995. The inspectors concluded that the ILRT and,

! the associated report met the requirements of 10 CFR 50, Appendix J, and
! TS 4.6.1.2.

The ILRT was conducted because the "as found" leak rate data found
during the previous two ILRTs was higher than the acceptance

| criterion. For the most recent test, the "as found" leak rate met
| the acceptance criterion. The "as left" leak rate of 0.06174
| weight percent / day was also below the maximum allowable rate of
! 0.075 weight percent / day. Two pathways were isolated at the start
| of the test: 1) the emergency door outer equalization valve (no

valve number) was found to be leaking, and 2) containment
penetration 41 was inadvertently isolated when the blocking device

|- for ICV 81498, the 75 gpm letdown orifice IB isolation valve, came
i off. A minimum-pathway-as-found penalty was later assessed' for
! each isolated pathway. The licensee's subsequent verification

induced leak rate test was 0.1456 weight percent / day, within the
0.025 weight percent / day tolerance band.

As discussed in Inspection Report 94011, the inspector identified
a concern that the protracted temperature stabilization periods
(greater than 20 hours) for the first two ILRTs indicated higher
than expected containment leakage. For the recent test, a similar

.
concern did not exist as the stabilization period was only about 9

| hours. This was attributed by the licensee to performing the ILRT
at the end of the outage when the temperature differences amongl

! containment components were minimized, unlike the previous two
ILRTs which were performed at the start of refueling outages,.

shortly after reactor shutdown. Another concern from the previous

.
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inspection was the potential for liner leakage. According to a
-licensee representative, the pre-ILRT walkdown of containment and
the ILRT results indicated that liner leakage has not increased .

over the span of the three ILRTs.

3.5 C_ontrol Room Ventilation Damper Operability Concern On March 16, the
licensee identified that 0VC025Y, the "A" train control room ventilation
makeup filter unit inlet damper, failed opened, as designed, because of
an oil leak-from the damper motor. The OVC025Y isolates one of two
-intake points for makeup to the control room ventilation system. With

! Unit 1 in Mode 5 and Unit 2 in Mode 3, the operations department
considered the A train of the control room ventilation system operable.

1 The shift engineer initiated a problem identification form (PIF) and
indicated that the system was operable but the PIF should be forwarded,

to engineering for an operability evaluation. Due to a series of errors
i the system engineer did not receive the PIF and was not aware an
! operability evaluation was required. On March 23, in preparation for
i Unit 1 mode changes and Unit 2 fuel movements, the system engineer was
! contacted for the first time. An operability concern screening form
j (Attachment B) as required by BwAP 330-10, " Operability Assessment

Process Procedural Guidance," was prepared which affirmed the system was'

j operable. Subsequently, Unit I changed from Mode 5 to 1 and Unit 2 fuel
moves began.'

On March 28, system engineering determined that the original
operability determination was in error and that train A was
inoperable during the mode changes and fuel moves. Subsequently,
on March 31, the damper was repaired and the A train was declared
operable. However, later in April, system and site engineering
determined that the A train had not been inoperable. The
inspectors discussed the vacillation on the operability of the A
train with station engineers and agreed with their conclusion that
the system was operable while the damper was inoperable.

The inspectors reached the following conclusions:

The system engineer's knowledge of the system's design bases for-

the first two operability determinations was weak.

BwAP 330-10 needed revision because it referred to the event-

screening committee even though the committee had been disbanded i

several months ago'.

For corrective actions, the licensee designated an individual from the I
regulatory assurance department to track operability evaluations and ;

assign due dates as required, and initiated a revision to BwAP 330-10.

3.6 Follow-up on Previously Opened Items NRC Inspection Procedure 92903
was used to perform a review of previously opened items. The following
items were closed:
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(Closed) Violation 95014-01: 211 Battery Exhaust Ventilation Event. As
discussed in Inspection Report 95011, the inspectors identified an
unauthorized temporary alteration of the 211 battery exhaust ventilation
system made when the normal exhaust ventilation fan became inoperable.
As a result, a violation was issued for the failure to perform a
required operability assessment of the ventilation system, the failure
to have an adequate alarm response procedure (ARP), and the failure to
adhere to an ARP.

The inspectors reviewed the licensee's corrective actions which included
reviewing and revising ventilation system ARPs, training on procedure
use and adherence including actions required when a procedure cannot be
performed as written, and training to operations, maintenance, and
engineering personnel on temporary alterations and standards and
expectations for material condition and human performance. The
inspectors concluded that the corrective actions were appropriate.

(Closed) Violation 95014-02: 211 Battery Exhaust Ventilation Event. A
violation was issued for failure to perform a required 10 CFR 50.59
review when a portable fan was installed in the 211 battery room.

The inspectors reviewed the corrective actions which included a design
change to modify the battery ventilation system to resolve the fan
tripping problem; and training to operations, maintenance, and
engineering personnel on temporary alterations and standards and
expectations for material condition and human performance. The
inspectors concluded that the corrective actions were appropriate.

(Closed) IFI 95015-07: Safety-Related Battery 112 Testing Results. As
discussed in Section 3.1, the licensee successfully completed a modified
performance discharge test on battery 112.

(Closed) Violation 95017-02: Equipment Operator Log Inadequacies. The
licensee failed to update the equipment operator log to include TS
changes in 125-volt battery terminal voltage. The licensee revised BwAP
2321-12, " Plant Modifications Designed by Engineering," BwAP 2321-13,
" Plant Modifications Designed by Technical Staff," BwAP 2321-21, " Exempt
Changes," and BwAP 1240, " Preparation, Distribution and Revision of
Technical Specification Interpretations," to include a review of
operator log packages when modifications were performed. The licensee
also reviewed a list of all modifications and changes for the last two
years for operator log applicability. The licensee found no additional
discrepancies. The inspectors reviewed the list of modifications and
the procedure changes and had no further concerns.

(0 pen) IFI 95017-04: Post Accident Neutron Monitoring System (PAMS).
As discussed in Inspection Reports 95017 and 96002, the inspectors
identified weaknesses in the surveillance testing, training program, and
emergency operating procedures (EOPs) associated with the PAMS. During
this inspection period, the licensee revised the requalification
training program to include training on the PAMS, and Bw0S 3.3.6-1,
" Accident Monitoring Instrumentation Monthly Channel Check," was revised
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Ito include the PAMS.
l

1

The inspectors concluded that the revision of the training program and Jsurveillances were adequate to address the weaknesses previously '

identified by the inspectors. However, this IFI remains open pending a
review of the incorporation of the PAMS into the E0Ps.

(Closed) Unresolved Item 96007-03: Inoperable Hydrogen Recombiner
Hydrogen Analyzer. As discussed in Inspection Report 96006, the
inspectors identified that although the use of the hydrogen analyzer was
described in the Updated Final Safety Analysis Report (UFSAR) as a means
to measure hydrogen concentration in containment, a review required by
10 CFR 50.59 had not been completed _to make a change in the facility as
described in the UFSAR, in that, the analyzers had not worked since
plant startup. On March 25, 1996,- the licensee completed the required
review and concluded that the unavailability of the analyzers did not
adversely impact plant safety. Although the backup function to the

|post-accident hydrogen monitors would be lost, a calculation with '

hydrogen recombiner reaction chamber temperature and heater gas inlet
temperature as variables could be used to determine hydrogen
concentration. In addition, as discussed in the licensee's 10 CFR 50.59
evaluation, the expected unavailability of both hydrogen recombiner
analyzers was 1 year. The inspectors reviewed the 10 CFR 50.59
evaluation and had no further concerns. The failure to perform a-
required 10 CFR 50.59 evaluation is a violation. However, this problem
had minor safety consequence and is being treated as a Non-Cited
Violation (96008-05) consistent with Section IV of the NRC Enforcement i

Policy.

4.0 PLANT SUPPORT

NRC Inspection Procedures 71750 and 83750 were used to perform an
inspection of Plant Support Activities.

4.1 Radiological Controls The inspectors reviewed contamination and dose
management controls implemented in the Unit 2 refueling outage. The
reviews focused on the resistance temperature detector bypass
elimination (RTDBE) modification project, SG ECT, and reactor coolant
pump (RCP) seal maintenance. The inspectors made frequent tours of the
radiologically protected area (RPA) and discussed specific radiological
controls with various radiation protection personnel and radiation
workers (radworkers).

4.1.1 Radiation Worker Practices and Outage Dose Results The licensee's

initial ALARA goal for the Unit 2 outage was 147 person-rem. The goal
for the RTDBE project was 49.5 person-rem. Through the end of the
inspection, the outage dose was 218 person-rem and the RTDBE project
dose was 53 person-rem. The main contributor to the increased dose for
the outage was the higher than expected dose rates inside containment
and-the auxiliary building after reactor shutdown. In addition,
licensee personnel indicated to the inspectors that rework and emergent
work contributed to the higher than expected outage dose. A planned
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|licensee post-outage evaluation of the cause of the higher dose rates '

and the contribution of rework and emergent work to the higher dose
total will be reviewed by the inspectors as IFI 96008-06. |

A review of personnel contamination incidents (PCIs) by the licensee and
the inspectors did not identify any significant trends. The licensee
experienced an average of approximately 1.5 PCIs per day. That was a
lower average than what was identified during the previous Unit 1
outage. With one exception, which is discussed in Section 4.1.3, none
of the PCIs identified during this outage resulted in any significant
dose to the contaminated individuals.

Specific and general observations with regard to radiation protection
technicians (RPT) and radworker performance that may have contributed to
the higher than expected outage dose are discussed in Sections 4.1.4 and
4.1.5. During the inspectors review of the RCP seal maintenance, the
RPT and maintenance workers coordinated work activities in an excellent
manner. There was good coordination between the RPT and the workers to
decontaminate the seal components as much as possible prior to removing
them from the pump housing.

The inspectors concluded that the licensee adequately controlled outage
dose in spite of the elevated dose rates. However, compared to the last
Unit I refueling outage (Inspection Report 95015), the licensee's
performance in overall dose management declined.

4.1.2 Contamination of Station Laborer's Work Shirt Shortly after midnight on
January 31, two RPTs identified a station work shirt at the main access
to the auxiliary building RPA. Surveys of the shirt identified an area
of contamination that measured approximately 40,000 disintegrations per
minute (dpm) over the area of the detector. The shirt belonged to a
station laborer who was locked out of the RPA as the licensee began its
investigation. When questioned by the licensee, the laborer indicated
that the contamination was not there when she left the shirt at the RPA
access and did not know how the shirt became contaminated. At that
time, the licensee believed that the shirt may have been intentionally
contaminated. The licensee reported this belief to the NRC resident
inspectors.

When initially interviewed by the inspectors, the station laborer
reiterated what she had told the licensee. She stated that she had
removed her shirt on January 30, because she became warm earlier during
her shift and placed the shirt outside the RPA access door. She stated
that she forgot to retrieve the shirt prior to leaving the station later
that day. She further stated that the shirt was not contaminated when
she took it off and that she did not know how the shirt became
contaminated.

However, during subsequent interviews with the licensee, the station
laborer stated that she had alarmed the personnel monitors at the RPA
access at the end of her shift on January 30. Believing that the shirt
was contaminated with naturally occurring radon gas and its decay
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products, which was a common occurrence at the station, she removed the
shirt, placed it at the RPA access, reentered the personnel monitor,
which indicated that she was no longer contaminated, and left the
station. She stated that she became too frightened to tell what
actually had happened after the licensee and the NRC began
investigating.

Braidwood procedure BwRP 5822-8, Revision 2, " Operation and Calibration
of the IPM-7/8 Whole Body Frisking Monitor," requires that personnel
centact radiation protection if the monitor alarms while frisking.
Thece instructions were also posted at the access monitors. The
licensee's investigation determined that the worker, contrary to the
instructions, removed her shirt after the monitor alarmed and reentered
the monitor without contacting radiation protection.

The inspectors reviewed the licensee's investigation of this incident
and concluded that it was thorough and actions taken by management were
appropriate. These actions included taking disciplinary action against
the individual, who had no prior procedure adherence problems, reminding
station employees of BwRP 5822-8 requirements in the station newsletter,
and discussing the need to adhere to procedures at station-wide
expectation reinforcement sessions. This licensee-identified and
corrected violation is being treated as a Non-Cited Violation (96008-
07), consistent with Section VII.B.1 of the NRC Enforcement Policy.

The station laborer also violated 10 CFR 50.5, which prohibits employees
from (1) engaging in intentional acts that person knows constitutes a
violation of a requirement; and (2) delibarately submitting to the NRC
or licensee information that the employee knows to be incomplete or
inaccurate in some respect material to the licensee. The licensee's
corrective actions included disciplinary action against the station
laborer and discussions with station work groups on the requirement to
provide accurate information to the NRC. This licensee-identified and
corrected violation is also being treated as a Non-Cited Violation
(96008-08), consistent with Section VII.B.1 of the NRC Enforcement
Policy.

4.1.3 Exposure In Excess of Regulator _y Limits Due to Hot Particle On April 8,
a contract laborer was working in the Unit 2 containment removing
contaminated laundry and dry active waste from the access area
(" bullpen") to the A and D SG platforms and mopping the bullpen floor.
After leaving containment and removing his protective clothing, the
laborer surveyed himself with a hand-held detector. During the survey,
he identified an area of elevated radiation levels on his right index
finger. Further surveys conducted by radiation protection staff
identified a hot particle consisting of approximately 10.9 microcurie
(0.4 megabecquerels (mBq)) of cobalt-60. The licensee estimated that
the exposure to the worker's extremity was 70.6 rads (0.706 Gray (Gy)).

The inspectors reviewed the circumstances of this contamination
incident. The review consisted of interviews with the laborer and
radiation protection management and staff. The inspectors also
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performed an independent calculation of the dose to the worker's finger.

Interviews of the laborer indicated that he dressed out in protective
clothing at approximately 8:15 a.m. on April 8, and entered containment
where he removed contaminated articles from the bullpen. He then mopped
the bullpen floor. Following these activities, he used the telephone.
The station policy regarding use of telephones inside contaminated areas i

required that individuals remove their outer rubber glove and handle the
telephone receiver with their cotton liner-clad hand. Interviews of the
laborer indicated that he complied with that policy.

Further interviews of radiation protection staff and management by the
inspectors indicated that the policy on telephone use inside
contaminated areas continued to be expected practice. Interviews of
personnel who had recently completed refresher radiation worker training
indicated that this policy was discussed during that training. The
policy was also described in the 1995 edition of the Braidwood Station
Handbook in the section titled " Rad Worker Expectations."

The licensee has assumed that the laborer became contaminated with the
hot particle when he removed his outer rubber glove to use the
telephone. The laborer indicated that he used the telephone at
approximately 8:45 a.m. The licensee removed the hot particle from the
laborer at approximately 10:25 a.m., resulting in an estimated duration
of 100 minutes that the particle was in contact with the laborer's skin.
Analysis of the particle by the licensee indicated that the particle was
cobalt-60, with an estimated activity of 10.9 microcurie (0.4 mBq).
Based on that information and the radiological characteristics of
cobalt-60, the licensee calculated a dose of 70.6 rads (0.706 Gy)
shallow dose equivalent to the laborer's extremity.

An independent dose calculation, performed by the inspectors and using
the licensee's assumptions, also indicated a dose of 70.6 rads (0.706
Gy) shallow dose equivalent to the laborer's right index finger. A
worst case scenario, assuming that the particle was inside the glove
when it was initially donned, resulted in an estimated exposure time of
120 minutes. Using that time estimate, the inspectors calculated an
exposure of 84.7 rads (0.847 Gy) shallow dose equivalent.

The 70.6 rem exposure exceeded the 50-rem limit of 10 CFR 20.1201;
|however, the exposure was equivalent to 18.2 microcurie-hours, below the

75 microcurie-hour threshold in the NRC Enforcement Policy for issuing a
Notice of Violation. Consequently, this licensee-identified and
corrected violation is a Non-Cited Violation (96008-09) consistent with
Section VII.B.1 of the NRC Enforcement Policy.

Based on licensee and NRC estimates of the exposure to the laborer's
extremity, 70.6 rads shallow dose equivalent (0.706), the inspectors
concluded that it is unlikely that any observable radiation health
effects would result. The least severe observable response to external
exposure of an extremity to radiation would likely be erythema,
localized reddening of the skin, which does not normally occur for acute
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exposures less than 300 rads (3 Gy).

4.1.4 Radiation Protection Technician Performance The inspectors reviewed the ;

effectiveness of RPT coverage of specific jobs: the RTDBE, SG ECT, and
'

RCP seal maintenance. In addition, the inspectors evaluated the general
efforts of RPTs inside the containment missile barrier to maintain doses
ALARA. The inspectors also reviewed the system and controls used to
limit worker access to areas inside the missile barrier.

During reviews of specific jobs, the inspectors noted attentive coverage
provided by RPTs to limit doses, personnel contaminations, and the
spread of contamination to high traffic areas. For the RTDBE project,
the RPTs conscientiously assisted workers in positioning themselves in
the lowest dose areas while still maintaining the ability to effectively
complete their assigned tasks. In addition, the RPTs ensured that
pipefitters who were cutting sections of internally contaminated piping
employed face shields and vacuums to reduce personnel contamination.

During observations of SG ECT, RPTs attentively ensured that during
breaks in activity, the workers positioned themselves in lower dose rate
areas on the platform in order to limit their total exposure. The
inspectors also noted that the RPTs assigned to RCP seal maintenance
communicated well with the workers in partially decontaminating the seal

i components prior to their removal from the pump. This action limited
' the amount of contamination spread outside of the RCP.

Although the inspectors noted excellent performance by the RPTs on
specific jobs, the RPTs were not as aggressive at identifying and
correcting examples of poor radworker practices that occurred in their
vicinity. The inspectors observed, generally, that the RPTs did not
always question individuals who were inside the missile barrier, but
were not actively involved in particular job activities. It appeared
that one contributor to this lack of a questioning attitude was the
system used to control access to areas inside the missile barrier.

| The system employed the use of three separate identifying tags that were
|

to be worn by the workers. One tag authorized access to the general
| area inside the missile barrier. The second tag authorized access for

work on the RTDBE project. The third tag authorized access for SG work.
It appeared to the inspectors, that once a worker was issued a tag for
access inside the missile barrier, the RPTs working in that area did not
challenge the workers furtner to ensure that work was being conducted

| ALARA.

During the review of one particular job activity, the inspectors
observed workers nearby, working on another job, leaning against a

| section of piping waiting for the job to progress. The workers did not
| appear to be actively participating in the work activity. The

inspectors questioned an RPT on another nearby job about the apparent
loitering of the workers. The RPT indicated that he was not assigned to
cover the job those workers were assigned to, but would take any

I necessary action to address job specific ALARA concerns, if he observed
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them.

The inspectors concluded that the performance of RPTs on specific jobs
was excellent; however, RPTs in general were not vigilant at challenging,

I other workers within the missile barrier to ensure that exposures were
i maintained ALARA. It appeared that this lack of a questioning attitude
! may have at least partially contributed to the licensee not meeting its

pre-outage ALARA dose goal . However, the extent to which this
contributed to missing the goal could not be quantified.

| 4.1.5 General Radiation Worker (Radworker) Performance During tours of the
| RPAs, particularly inside the Unit 2 missile barrier, the inspectors
'

reviewed radworker practices and observed isolated examples of
radworkers loitering in areas of elevated dose rates within the missile
barrier. Although radworkers in general were aware of the work area
dose rates, a few workers did not move to lower dose rate areas during
breaks and when conversing for extended periods of time. A similar
observation during the previous Unit I refueling outage was made|

(Inspection Report 95015). Overall, the inspectors concluded that
radworker performance was good.

4.2 Follow-Up on Previously Opened Items NRC Inspection Procedure 92904 was
used to perform follow-up inspection of the following items:

(Closed) IFI 95015-08: Potential Unmonitored Release of Contaminated
Rainwater Outside the RPA. This item was opened pending the licensee's
analysis of soil contamination which resulted from rainwater leakage
from the radwaste storage Seavan used during the previous Unit I refuel
outage. The licensee gridded an area of 36 square meters, sampled soil
from all one square meter grids, and conducted gamma isotopic analyses.

| Low level contamination, consisting of various cesium and cobalt
| nuclides, was found in 18 of the grids. The licensee's analysis showed

that the highest contamination level in any grid was 3.85E-6 microcurie
per gram ( Ci/g) [142 millibecquerels per gram (mBq/g)] for all
nuclides, with an average level of contamination of 0.96 Ci/g (35.5
mBq/g). The licensee excavated the contaminated soil, verified by'

sampling and analysis that all the contamination was collected, and
planned to dispose of the soil with other radwaste from the current

i

Unit 2 outage. Further corrective action included sealing the
l,

| hatch /Seavan jnnetion with a foam material and testing the seals with '

pressurized water from a hose prior to the current outage. l

i (Closed) IFI 95015-09: Licensee-Identified Weaknesses in Sampling of
I Containment Air. In the past, there existed confusion between system
i engineering and the chemistry department regarding the responsibility
| for the CASP. Currently, system engineering and the chemistry
i department have delineated these responsibilities. This appeared to
j have corrected the previous communication problems between the two
'

groups regarding system operability. The inspectors also noted that the
licensee was currently up-to-date regarding the sampling requirements
for the system.
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5.0 REVIEW 0F UFSAR COMMITMENTS

A recent discovery of a licensee operating their facility in a manner
contrary to the Updated Final Safety Analysis Report (UFSAR) description
highlighted the need for a special focused review that compares plant
practices, procedures and/or parameters to the UFSAR descriptions.
During the inspection period, the inspectors reviewed the applicable
sections of the UFSAR that related to the inspection areas discussed in
this report. The following inconsistency was noted between the wording
of the UFSAR and the plant practices, procedures and/or parameters
observed by the inspectors.

UFSAR Section 7.3.1.1.14 describes the diesel fuel oil system as |
-

consisting of a diesel oil supply for the diesel-driven essential
service water make-up pumps. However, thesa pumps are only
present at Byron. The inspectors concludeo that the UFSAR
reference to the essential service water trake-up pumps at
Braidwood was inaccurate.

6.0 PERSONS CONTACTED AND MANAGEMENT MEETINGS

The inspectors contacted various licensee operations, maintenance,
engineering, and plant support personnel throughout the inspection
period. Senior personnel are listed below.

The inspectors met with licensee representatives (denoted by *) on
May 3,1996, and summarized the scope and findings of the inspection
activities. The licensee did not identify any of the documents or '

processes reviewed by the inspectors as proprietary.

*K. Kaup, Site Vice President
*T. Tulon, Station Manager
*A. Haeger, Radiation Protection and Chemistry Superintendent
*G. Bal, Assistant System Engineering Supervisor
*J. Nalewajka, Site Quality Verification
*W. McCue, Support Services Director
R. Flessner, Site Quality Verification Director

*R. Byers, Maintenance Superintendent
*D. Miller, Work Control Superintendent
*T. Simpkin, Regulatory Assurance Supervisor
H. Cybul, System Engineering Supervisor

*J. Meister, Engineering Manager
*D. Cooper, Operations Manager
*E. Roche, Executive Assistant to the Site Vice President
*M. Cassidy, Regulatory Assurance - NRC Coordinator

7.0 VIOLATIONS FOR WHICH A " NOTICE OF VIOLATION" WILL NOT BE ISSUED

The NRC uses the Notice of Violation as a standard method for
formalizing the existence of a violation of a legally binding
requirement. However, because the NRC wants to ancourage and support

1
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licensee's initiatives for self-identification and correction of 1

problems, the NRC will not generally issue a Notice of Violation for a !

violation that meets the tests of the NRC Enforcement Policy. These
tests are: 1) the violation was identified by the licensee; 2) the
violation would be categorized as Severity Level IV; 3) the violation

iwill be corrected, including measures to prevent recurrence, within a -1

reasonable time period; and 4) it was not a violation that could I

reasonably be expected to have been prevented by the licensee's i
corrective action for a previous violation. Violations of regulatory l

requirements identified during this inspection for which a Notice of
Violation will not be issued are discussed in Sections 1.5.2, 2.5, 3.6,
4.1.2, and 4.1.3.

8.0 DEFINITIONS

8.1 Inspection Follow-Up Items Inspection Follow-Up Items are matters which
have been discussed with the licensee, which will be reviewed by the
inspector and which involve some action on the part of the NRC or
licensee or both. An Inspection Follow-Up Item disclosed during the
inspection is discussed in Sections 3.1 and 4.1.1.

8.2 Unresolved Items Unresolved Items are matters about which more
information is required in order to ascertain whether they are j
acceptable items, violations, or deviations. Unresolved Items disclosed
during the inspection are discussed in Sections 1.3 and 3.3.

I
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