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SUMMARY

Scope:

This routine resident inspection included the areas of operations,
maintenance, 2ngineering support, and plant support. One hour of backshift
coverage was routinely worked during the work week. Deep backshift
inspections were conducted on October 10 and 24, 1994.

Results:

In the area of operations, a viola + ion with three examples for failure to
follow the equipment clearance procedure was identified, paragraph two.
Licensee management conducted a thorough review of the problem, temporarily
curtailing clearance work, and held sitewide discussions of the problem.
However, this is similar to other violations in this area identified over the

past two years. The corrective action for the past problems was ineffective.
Additionally, one example of a violation for failure to follow plant
procedures was identified, paragraph two. A radwaste operator responded to a
chlorine gas leak alarm without a self contained breathing apparatus or other
protection. The operator was treated for chlorine gas inhalation.
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In the area of maintenance, two examples of a violation for failure to follow
plant procedures were identified, paragraph three. During the shipping cask
repair activity, an NRC inspector identified that a tool was not secured by a
lanyard wh?n working above the spent fuel pool as required by procedure.
Another example concerned preparation of excavation instructions. The
instruction's preparation did not review service water drawings and
subsequently a backhoe struck a pipe nipple on a nuclear service water pipe

.

resulting in a leak. Additionally, an inspector followup item was identified '

concerning control of contractor tools, paragraph three. A contractor
brought a grapple on the refuel floor but a GE SIL to change a thread size had
not been incorporated. The programmatic ccatrols of contractor's tools are -

being reviewed.

In the area of engineering, an inspector followup item was identified
concerning the hydrogen water chemistry design, paragraph four. Numerous
problems have occurred during system operation indicating that the system !
design requirements were not clearly understood. This is being reviewed for
problems related to t"h'e design process. i

In the area of plant support, the licensee preparation for the annual exercise
was excellent, paragraph five. A meeting was held with local public officials

'prior to the drill. Tours of the new emergency operations facility, technical
support center, and plant were conducted. This meeting was beneficial for
understanding the roles of various agencies in emergency planning.
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1. Persons Contacted

Licensee Employees

*K. Ahern, Acting Manager - Training
*R. Anderson, Vice President - Brunswick Nuclear Plant
*G. Barnes, Manager - Maintenance, Unit 2
A. Britta'.. Mr yer - Security .

*J. Co w Directv Site Operations
D. Ens. >naget Pr jectr and Engineering Services

*N. Gannt , heer taintenance, Unit 1
,

J. Gawron, k weer - :nvironmental & Radiological Control
R. Grazio, h Brunswick Engineering Support Section
G. Honma, Superv nor - Licensing

*W. Levis, Plant Manager - Unit 1 i

R. Lopriore, Manager - Regulatory-Affairs ;

*D. McCloskey, Manager - Site Support Services
,

C. Pardee, Manager - Technical Support
*N. Schlichter, Acting Manager - Brunswick Project Assessment

'*J. Titrington, Manager - Operations, Unit 2.
*M. Turkal, Supervisor - Regulatory Compliance
*C. Warren, Plant Manager - Unit 2

Other licensee employees or contractors contacted included licensed
reactor operators, auxiliary operators, craftsmen, technicians, and
public safety officers, in addition to quality assurance, design, and
engineering personnel.

* Attended exit interview.

During the week of October 3-7, an inspection was conducted in the areas
of design changes and plant modification, and engineering and technical
support activities. The results will be documented in Inspection Report
325, 324/94-31.

During the week of October 24-28, an inspection of the security program
was conducted. The results will be documented in Inspection Report
325,324/94-33.

During the week of October 24-28, operator examinations were conducted.
The results will be documented in Inspection Report 325,324/94-301.

During the week of October 31 - November 4, an inspection was conducted
in emergency preparedness. The annual exercise was conducted on
November 1. The results will be documented in Inspection Report
325,324/94-30.

Acronyms and initialisms used in the report are listed in the last
paragraph.
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2. Operations

a. Operational Safety Verification (71707)

The NRC inspectors followed the overall plant status and any )
significant safety matters related to plant operations. Daily j

discussions were held with plant management and various members of
the plant operating staff. The inspectors made routine visits to
the control rooms. Inspection observations included instrument
readings, setpoints and recordings, status of operating systems,

,

status and alignment of emergency standby systems, verification of
onsite and offsite power supplies, emergency power sources
available for automatic operation, the purpose of temporary tags
on equipment controls and switches, annunciator alarm status,
adherence to procedures, adherence to LCOs, nuclear instruments
operability, temporary alterations in effect, daily journals and
logs, stack monitor recorder traces, and control room staffing.
This inspection activity also included numerous informal
discussions with operators and supervisors.

General plant tours were conducted. Portions of the turbine
buildings, each reactor building, and general plant areas were
visited. Observations included valve position and system -
alignment, snubber and hanger conditions, containment isolation
alignments, instrument readings, housekeeping, power supply and
breaker alignments, radiation and contaminated area controls, tag
controls on equipment, work activities in progress, and '

radiological protection controls. Informal discussions were held
'

with selected plant personnel in their functional areas during
these tours.

The inspector observed examples of the licensee not enforcing *

expectations. The inspector has observed people entering the i

daily shift briefing area while the meeting was underway. Another ,

example noted was that there were three Ros, two R0 trainees, and
the SRO at the RTGB during the Unit I turbine evolutions of
October 10. The inspector considered that there were too many
people congregated at the control panels.

b. Unit Status

Unit 1 operated for 240 days until a scheduled down power maneuver
on October 10, 1994, to enter the drywell to add oil to a
recirculation pump motor. The plans were to remain online at 25% ;

power but due to high turbine vibration, the turbine was tripped.
Later that day the unit returned to operation and was online 24
days at the end of the period. Unit 2 had operated continuously
for 126 days at the end of the period. |

F
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c. Chlorine Release

On October 23, 1994, an Unusual Event and ESF actuation occurred
due to the release of chlorine gas. About 6:00 a.m., the number
four chlorination system evaporator was placed in service. At
7:00 a.m., operations shift change occurred. At 7:15 a.m., the
chlorination building chlorine alarm sounded. A radwaste operator
responded and entered the cnlorination building without a SCBA.
The operator found the number four evaporator dry with no level
indication in the sightglass. The evaporator uses a water bath
and electric heater to change the liquid chlorine to a gas. The
operator added water to the evaporator and exited the building but
inhaled chlorine gas upon leaving the building. A relief in the
system had lifted and the vent line discharges outside of the
building. The operator moved out of the area, called for help,
and isolated the chlorine tank car. The release alarmed chlorine
detectors along side the service water building adjacent to the
chlorination building. These detectors isolated the normal
control room ventilation system and activated the control building
emergency filtration system as designed.

At 7:42 a.m., a NOVE was declared based on a release of toxic gas
that endangers personnel. After sampling, the unusual event was .

terminated at 9:29 a.m. The radwaste operator was taken by
ambulance to a local hospital, put on oxygen for an hour,
released, and returned to work for light duty for a 24-hour
period.

The licensee reviewed the event and concluded that a personnel
error occurred when the evaporator was placed in service. The
response to the alarm without respiratory protection and the
action of adding water to the dry system was reviewed.

The inspector reviewed the chlorination system operating procedure
0-0P-43.1, and concluded there was little guidance on abnormal
operation of the system. Under general precautions and

,

limitations, item 4.3 states, " Personnel responding to a chlorine
leak must wear appropriate respiratory equipment (i.e., SCBA or
specifically designed respirators)." Since this precaution was
not followed this was the first example of a Violation of Plant '

Procedures, (Chlorine Leak, Service Water Leak, and Lanyard Not
Secured) 325,324/94-32-01.

e. Scheduled Unit 1 Downpower

On October 10, 1994, the licensee reduced power on Unit 1 to
25%, in support of scheduled maintenance activities.
Activities scheduled during the downpower included: monthly
valve testing; 1A and 1B recirculation pump MG set brush
replacements; drywell entry to add oil to lA recirculation
pump motor; scram time testing; and repair of oil leaks and
perform overspeed testing on IB RFP.
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During the downpower, it was identified that the main
turbine number three main bearing was experiencing
vibrations higher than anticipated. At 9:20 a.m., reactor
power was at 30% and the vibrations were 7 mils. At 9:46
a.m., the decision was made to further reduce power to the -

bypass valve setpoint as a precaution in the event the
turbine were to trip on high vibration. At this time, the
bearing vibrations were continuing to slowly increase and
were at 10 mils. At 11:00 a.m., the main turbine was
manually tripped based on the recommendations of the dnit 1
Plant Manager. This followed the completion of prepacations
started at 10:45 when the vibrations were steadily
approaching and momentarily spiked above the trip setpo u t
of 12 mils. This trip of the main turbine ended a 240-day
consecutive on-line run for Unit 1 following a 21- month
outage.

The main turbine was placed on the turning gear after
coasting down following the manual trip. The licensee
reviewed the available vibrational data to ensure no damage '

had occurred and worked to determine the cause of the high
vibrations. After discussions with the appropriate staff
personnel and GE, it was determined that no damage had
occurred. In response to the event, the licensee followed
the GE recommendations to place the turbine on the turning
gear for four hours prior to placing the turbine back in '

service.

In the interim time period, the licensee completed the
necessary scheduled work and developed plans to return the ;
turbine to service and re-synchronize to the grid. The main !
turbine was rolled at 5:58 p.m., and the unit was re- |
synchronized to the grid again at 6:44 p.m. Following the |
return of the unit to the grid, the licensee planned to |
slowly ramp back to 100% power following the limits for fuel !
preconditioning. The unit returned to 100% power operation I
at 1:22 a.m. on October 12. !

l
f. Inadequate Clearances

|

During this inspection period, the licensee continued to
experience problems with the preparation, implementation,
and cancellation of equipment control clearances. Two
clearance related events occurred early in the inspection
period. The first of which involved an arc from an
energized cable which was being pulled while under a
clearance. The second event involved a spill of radioactive
resin which resulted when a clearance isolation valve failed
to maintain its clearance position.

. -__ ___
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The first event involved work on the ground detection system
on Unit I and occurred on September 30. The work involved
the relocation of the B battery bus ground detector and
recorder from the battery raom to the Cable Spreading room.
This included the determination of the existing cables and
detectors, the installation of the new detector and cables
and the rerouting and terminating of the existing cable for
the annunciator logic.

The Plant Modification package (PM-92-131) was prepared and
approved for installation on August 22, 1994, under WR/JO
93-AGFT3. Clearance 1-9402146 was prepared and approved on
September 9, and hung and released for work on September 18.
Work started on September 19, with the determination of the
cables and the existing detector. Prior to determinating
any cables, the electricians ensured that they were de-
energized by performing point-to-point and point-to-ground .

checks with a volt meter. The annunciator cable (G15-JL9) ,

was pulled back through the conduit to the cable tray to
support installation of the cabinet. On September 30,
workers were preparing to repull cable G15-JL9 for the
annunci& tor circuit to the new termination box. An arc i

occurred when the electrician attempted to hook the second
conductor to the fish tape. Work was immediately stopped
and.the WCC was notified.

Subsequent licensee investigation determined that the
annunciator power supply and the cable were still energized.
A boundary extension was prepared and hung to de-energize
the annunciator system and the cable. The extension was
approved and hung on September 30, and the work was
completed.

A review of the clearance indicated that the annunciator
power supply was not included in the original clearance .

'

package and the cable remained energized. Subsequent
licensee investigation revealed that clearing the cable was
not indicated on the request, the WCC preparer did not know
the cable was powered from the annunciator panel, and that
annunciators are often worked without a clearance creating
the perception that they are not a power source. The SR0
had made similar assumptions and failed to identify the
annunciator cable as a power source. Administrative
Instruction AI 58, Equipment Clearance Procedure, Rev. 46,
Section 3.4.1, requires the WCC staff to prepare and verify
clearances that will ensure safe operating conditions exist
while equipment is being cleared, maintained, or returned to

'

service. CL l-94-2146 was prepared, approved and hung
;without either the original preparer or WCC SR0 identifying

the cable which needed to be de-energized. This was ;

i
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identified as the first example of a Violation (50-324,325/94-
32-02) of Technical Specification 6.8.1.a, Failure to Follow
Procedures in the Establishment of a Clearance.

The second clearance event occurred on September 30, which
resulted in the spilling of radioactive resin in the
radwaste building. The spill resulted in the release of
approximately 1 pint of water and resin. Radwaste clearance
RW-94-300, was initiated to support the installation of
Plant Modification 93-040, the replacement of the Unit 1
floor drain demineralizer inlet piping. The clearance was
hung and accepted on September 29L and work started on the
piping replacement activities. Thi clearance consisted of 3
manual valves to isolate the waste aeutralizer pumps and 3
air operated diaphragm valves to isolate the resin
regeneration skid. At approximately 6:00 p.m. on September
30, radwaste operators began transferring resin from the
waste dem~ineralizer to the "M" vessel on the resin
regeneration skid. During this process the operators
noticed a dual indication on one of the air operated
clearance valves. The resin transfer was stopped and the
follow-up investigation identified the spill of resin and
water from the cut piping.

The licensee determined the cause of the event to be
operator error in the preparation of the clearance. Based
on interviews with the personnel involved, the licensee
determined that the clearance preparer made an incorrect
assumption while preparing the clearance. The operator
assumed that the valve in question,1-CDD-RM, failed closed
on loss of supply air. The failure mode of the valve was
not available on the applicable piping diagram and was
assumed to fail closed based on the system in which it was
used.

The inspector's research indicated that the valve is an air
operated diaphragm valve which has both control air and
supply air supplied to it. The clearance hung on the valve
isolated the supply air supply to the valve. This loss of
supply air resulted in the valve failing to a mid-open
position or float position. Administrative Instruction AI-
58.1, Radwaste-Fire Protection Equipment Clearance
Procedure, Section 5.2.9.1.a, requires that air operated
valves which fail open should not be considered for
clearances unless its air supply is isolated, a constant
pneumatic supply is connected to the operator or it is
forcibly closed with an installed jacking device or gag; the
valve, its air supply isolation, and constant pneumatic
supply shall be tagged. Contrary to this requirement, the
air supply to 1-CDD-RM was isolated, but a constant
pneumatic supply was not installed nor was a gaging device
to maintain the valve in the closed position used. This was

|
|

|

;
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identified as the second example of a Violation (50-
324,325/94-32-02) of Technical Specification 6.8.1.a Failure
to Follow Procedure in the Establishment of a Clearance.

In IR 50-324,325/94-28, the inspector identified a third
example of a clearance event which was documented as an
unresolved item URI 325,324/94-28-02. This event involved
the failure to restore the 2-CW-S1 annunciator switch for
the 2A CWODP to the normal operate position. This
restoration process was indicated in Special Instruction 4- ;

of clearance 2-94-1960. AI-58, Section 3.7.1, requires the
A0 to hang or remove authorized clearances by placing
equipment in the configuration specified on the clearance
tag sheet, observing the order to be hung / restored, being
aware of precautions / plant conditions, and following any
other instructions provided by the Reactor / Senior Reactor
Operator. Clearance 2-94-1960 was canceled on August 17,
1994, without properly restoring switch 2-CW-S1 to the
operate position in accordance with Special Instruction 4.

.

This was identified as the third example of a Violation (50-
324,325/94-32-02) of Technical Specification 6.8.1.a. Failure
to Follow Procedure in the Establishment of a Clearance.

In response to the events identified above, the licensee developed
and implemented the following corrective actions. Immediately
following the identification of a clearance error as the cause of
the first two events, the licensee suspended all clearance related
activities for a period of approximately 4 days. This was done to
provide time for investigation of the events, counselling the :
Individuals involved, and formation of a management assessment
team to review the clearance process. Additionally, prior to
performing any new clearance related activities, these events and
the other events which have occurred in 1994 were reviewed with
all operations personnel. Following this review, clearance
related activities were allowed to resume.

The inspector reviewed resident inspection reports for the past
two years and noted that several violations (325,324/92-35-02; 92-
44-01; 93-41-02; 94-07-01; and 94-12-01) have been issued for
clearance-related issues during that time period. An analysis of
the events indicates that most are caused by inadequate clearance
preparation closely followed by clearance implementation problems.

The licensee appeared to use generic corrective actions in
response to these events:

- counsel-those involved;
- brief the operators of the event;
- emphasize self checking; and
- procedural revisions.

. _
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The licensee also held _ a stand down meeting to discuss complacency
and inattention to detail as a corrective action for Violation
325,324/93-41-02.

The inspector concluded that the earlier corrective actions had
not been effective and that the licensee had not identified the
root cause of these events. Additionally, the licensee assessment
team has also concluded that their corrective actions for
clearance issues has not been effective.

b. Followup on Previous Inspection Items (92901)
>

(CLOSED) UR1 325,324/94-28-02, Equipment Clearance Problems. This
item is closed based on the violation in this report.

Two violations were identified.

3. Maintenance

Maintenance Observation (62703)

Plant maintenance activities were observed and/or reviewed for selected
safety-related systems and components to ascertain that they were
conducted in accordance with requirements. The following items were
considered during these reviews: maintenance of LCOs, use of approved
procedures, performance of functional testing and/or calibrations prior
to returning components or systems to service, maintenance of QC
records, activities accomplished by qualified personnel, use of properly
certified parts and materials, proper use of clearance procedures, and
implementation of radiological controls as required. ,

Work documents were reviewed to determine the status of outstanding jobs
and to assure that priority was assigned to safety-related equipment and
maintenance which might affect plant safety. The inspectors observed ;

the following maintenance activities during this reporting period:

a. Control of Contractor Tools

On August 30, 1994, a contractor on the Unit I refueling floor
.

(117 ft. level) observed that when the lock nut on the jet pump ;
grapple cable terminal swivel was loosened, the grapple seemed to
" falloff" the cable. Inspection of the grapple revealed that it
had a 1/2"-13-NC female thread rather than a 7/16"-14-NC female
thread indicated by Drawing FP-50910. The as-found condition was
described in GE SIL 432, d'ted January 3, 1986, and SIL 432, t

Revision 1, dated February 18, 1986. The licensee inspected other
grapples and determined that none had the oversized female !

threads. ACR 94-01420 was written to document this event. |

The licensee concluded that the discrepant grapple had been

:
J

|
l
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brought on site by GE for the Unit 2 jet pump hold down beam
replacement. GE took the licensee's grapple and left the one they
brought on site. The grapple with the 1/2" female threads is for
use on BWR 6 reactors.

The inspector questioned the licensee about their vendor bringing
in equipment for a different type of unit that did not meet the
requirements of the vendors SIL for a BWR4. He also questioned
their control of equipment, as the vendor apparently switched
components. The licensee informed the inspector that they are
considering contractually requiring vendors to control their
equipment through the vendor's QC program. The licensee's
programmatic control of vendor equipment is an IFI (325,324/ 94-
32-03), Control of Contractor Equipment.

The licensee's prel N nary investigation revealed that maintenance
personnel moved the grapple from the Unit I refueling bridge to
the Unit 2 refueling bridge to support the SFP cleanup effort. It

also revealed that the entry and removal of the grapple removal
tools were not documented nor was the removal of the grapple from
Unit i or the entry onto the Unit 2 refueling floor. The
inspector discussed the preliminary findings with the licensee and
determined that an ACR had not been written regarding tool
control. ACR 94-01658 was subsequently written to document the
apparent tool control issue. Additional investigation by the
licensee determined that the necessary tools had been logged in
and out of both units. However, movement of the grapple had not
been documented. The maintenance technician considered the
grapple to be refueling floor equipment which is not logged.

The inspector reviewed GE SIL 432 and the licensee!s evaluation
(EWR 03753), and SIL 432, Revision 1 and EWR 03961. WR/J0s
88-BAUll and 88-BAUJ1 were issued to inspect the Unit I and Unit 2
grapples, respectively. EWR 03961 was closed on the basis that
the WR/J0s would be completed. The inspector reviewed the above
WR/J0s and noted that the grapples were intpected in December
1988. The inspector also reviewed WR/J0s 83-BCNF1 and 88-BCNGl
which were issued to inspect and test both init refueling bridge
monorail hoist cables and connectors. The inspector determined
that the actions required by the SIL were completed. The
inspector noted that the licensee does not leep all documentation
relating to a SIL at a single point, but it requires an arduous
path to obtain the necessary information which makes it difficult
to verify if the licensee completed the recommended actions. The
WR/J0s issued to inspect the grapple were not safety-related and
as such are not maintained in Document Control.

b. Spent Fuel Shipping Cask Event

On October 21, 1994, while in the process of preparing a
spent fuel cask for shipping in the Unit 1 SFP, the licensee
experienced problems with the cask head. The head was

- - - _
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lowered onto the cask while it was in the SFP, using the
overhead crane and cask head lifting yoke. The head was
attached to the lifting yoke by four lifting cables. During
the process, several attempts were made to properly set the
head onto the top of the cask. At approximately 10:45 a.m.,
the cask head became misaligned and stuck on the two cask
head guide pins. During the attempt to re-lift and realign
the head, two of the four lifting cables broke. As a result
of the broken cables, the head became further misaligned and
cocked on the cask. The control room was notified, the work
area was secured in a safe condition, Operations placed
equipment control clearances on the refueling bridge and the
overhead crane and ACR 94-1764 was written to document the
event.

On October 24, the inspector attended a special PNSC meeting
to discuss and review the proposed spent fuel cask recovery
plan. The PNSC reviewed the proposed special procedure ISP-
94-107, Spent Fuel Cask Recovery Plan. The plan detailed
the actions to be performed to return the cask to its
original configuration. The plan provided instructions for:
lifting the cask and head assembly to the surface of the
pool; removal of the broken lifting cables; re-leveling of
the cask head; attaching new lifting cables; return of cask
to bottom of SFP; removal of cask head for inspection;
removal of fuel from cask; removal of shipping cask for
inspection; and instructions for any needed repairs to
either the cask or head assemblies. During the meeting,
several concerns were raised concerning lifting the cask
full of fuel to the surface of the pool and the expected
radiation levels which might be encountered. An ALARA plan
was sutaequently written to provide the necessary guidance
with respect to the radiological concerns associated with
this evclution. '

The iinal revisions to both ISP-94-107 and the ALARA plan
were ready for work to commence on October 26. The
inspector attended the initial pre-job briefings of the
special procedure, the ALARA plan, and the required PLP-17,
Identification, Development, Review, and Conduct of
Infrequently Performed Tests or Evolution brief conducted by
plant management. The briefings were very detailed and
comprehensive, and lasted approximately 3.5 hours. The
inspector noted that the PLP-17 brief performed by the Unit
1 Maintenance Manager was very short and rushed. It

appeared to the inspector that the manager was not prepared
to perform the brief, nor was the brief detailed or
comprehensive in its covering of the task at hand. The
manager performing the brief obtained the copy of the
procedure from the control room and read its requirements as
he conducted the brief.

<
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During the conduct of the pre-job brief, the various
individuals involved indicated that. all the necessary tools )'
and equipment were or would be pre-staged and ready to start |
work by 2:00 p.m., that afternoon. Following the pre-

'
,

evolution Radiation Work Permit briefing at 2:00 p.m., the
inspector proceeded to the Unit 1 Refuel Floor to observe
the conduct of operations.

The start of the work was delayed approximately 2.5 hours
due to material and equipment not being prepared and
adequately prestaged to support this evolution. Delays in
locating the replacement lifting cables sent from the Harris
plant accounted for the majority of this time. Once the
cables were located, it was determined that new shackles and ;

turnbuckles were not shipped with the cables. Additional
time was spent locating these items with current inspection
stickers. Lifting of the cask and head assembly did not take ,

place until approximately 4.5 hours after the initial
indicated start time. As it was nearing the end of shift,
several discussions were held as to the prudence of lifting
the cask at this point or stopping for the day before crew
fatigue became an issue. Finally, the decision was made to
continue the work as it was impeding other work schedules. j

The cask lif t proceeded in accordance with the approved
ALARA plan and continuous HP coverage. HP closely monitored
the radiation levels throughout the evolution and keep

'everyone apprised of the changing conditions. HP closely
monitored all personnel working on this job and ensured that
the appropriate protective measures and devices were used to I

minimize dose and contamination. HP support and coverage
during this evolution was critical and the personnel
involved did a good job of controlling the evolution in a
safe manner.

Removing the broken lifting cables involved workers stepping
out onto the cask as it was supported slightly above the
surface level of the SFP. Work in the SFP and its I

surrounding areas is controlled by Administrative
Instruction AI-106, Cleanliness Control for Reactor

i

Refueling Floor. This instruction implements the 1

requirements for cleanliness control and tool control for
the area. During this task, the inspector observed one of
the two workers on the cask head receive and use a pair of
pliers which were not secured by a lanyard to prevent them
from falling into the SFP as required by AI-106. The
inspector pointed this out to the Unit 1 Maintenance Manager
who was beside him observing this evolution. The manager
informed the work supervisor within the work area. The
mechanic continued to complete his work activity with the
unsecured tool and handed it to a fellow worker prior to
climbing off of the cask head assembly. The worker who

i
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received the tool also failed to adequately secure the tool
prior to removing it from the tool control area. AI-106,
Section 7.8.4, requires that all hand tools or other objects
which could fall into fuel racks or bundles shall be
attached to a lanyard and secured to the person using the
tool or to some rigid attachment in the area. The observed
workers failed to properly secure their tools while working
within the tool control area. This is identified as another
example of a Violation of Technical Specification 6.8.1.a,
Violation of Plant Procedures, (Chlorine Leak, Service Water
Leak, and Lanyard Not Secured) (50-324,325/94-32-01).

Following the removal of the broken cask lifting rigs, the
work supervisor counselled the mechanics on the requirements
of Al-106. As it was 2.5 hours into the next shift, the
decision was made to stop the work for the day. The cask
was lowered back into the SFP, the special procedure was
exited, and equipment control clearance tags were hung by
Operations on the refuel bridge and overhead crane. The
following morning, the importance of AI-106 was covered in
the pre-job briefs and its requirements were strictly
enforced by work supervision. The cask head was leveled and
removed from the SFP on October 27. ,

The licensee successfully removed the cask head on October 27 and
performed the necessary inspections. These inspections identified
the following damage to the cask head: the Grayloc Seal retaining
clip was bent; the north guide pin hole was burred; and the test
gauge would not enter stud holes 2, 9, 15, and 31, and was very
snug in holes 24, 25, and 29. The test gauge had a diameter .014
inches smaller that the stud hole dimensions. The holes were
subsequently reamed and the guide pin hole was flapped and filed.

The cask was removed from the SFP on October 29 and set in the
cask wash down area to perform the necessary inspection *

activities. These inspections revealed damage to both guide pins,
damaged threads on studs 8, 13, 17, 20, 21, 24, 30, and 34 and cut
threads on stud 31. Tho guidt pins were replaced, the damaged
threads were chased with a chase nut, and stud 31 was replaced.
The repairs were completed on November 1 and the licensee will
recommence fuel loading activities as soon as ongoing work in the
SFP is completed.

c. Service Water Pipe Excavation

On September 26, 1994, while excavating to perform a repair
on an auxiliary steam line, the licensee discovered a small
leak on service water supply piping line 1-SW-611-12-046,
Unit 1 DG SW Supply Line. The leak was located in a weld on
a 3/4" capped pipe nipple welded to a half coupling on a 12"
pipe elbow. The nipple extends out from the elbow
approximately 3". The leak was discovered by the

|

|

_ _ . . .



.

W

.

;

13

maintenance crew involved in the excavation of the hole.
The crew was digging the hole with the backhoe when they
discovered the wet soil. Excavation activities were
terminated on removal of the wet soil revealing the leak.
Subsequent investigation indicated that the pipe nipple was
bent when it was struck by the backhoe during the excavation
process. This event was documented in NRC IR 50-324,
325/94-28.

The excavation process was performed under WR/JO 94-ALYZ2,
which implemented the requirements of Civil Modification
Procedure, OCMP-12, Excavation and Backfill. The WR/JO
instructions specified that Attachment 1 to OCMP-12 was to
be filled out prior.to starting work. Attachment 1 is the
Excavation and Backfill Work Review Form. This form
describes the purpose of the excavation, how it will be

~

performed and delineates the boundaries of the hole.
OCMP-12, requires that items 10 - 15 of Attachment 1 be
filled out by the Technical Support Electrical Systems
Group. Specifically Step 3.7.1.1 of OCMP-12 requires that
the Technical Support Electrical Systems Group shall inspect
the site, to the best of their ability, for any equipment
above or below ground, and document this on Attachment 1
prior to work being performed.

The Technical Support review of the WR/JO required
excavation work was performed on August 29, and on September
26, as the work areas and excavations were changed. These
reviews were inadequate, in that neither review identified
the existence of, or location of the pipe nipple which was
subsequently struck by the backhoe. The reference drawings |

listed under item 10 of Attachment I fail to include any
drawings of the Service Water system nor do they reference ;

Plant Modification 91-70 which installed this Service Water '

line in July of 1993. This inadequate review, failing to i

identify the SW pipe nipple in the location of the
excavation is identified as another example of Violation
(50-324,325/94-32-01) of Technical Specification 6.8.1.a,
Violation of Plant Procedures (Chlorine Leak, Service Water
Leak, Lanyard Not Secured).

The licensee completed repairs to the leaking Service Water Pipe
Nipple on October 29, 1994. These repairs involved the
installation of a four inch pipe and blank flange welded around ,

the existing pipe nipple. This "can" assembly was installed and
tested in accordance with ESR 94-00094. The inspector reviewed |
the modification and its assembly and did not identify any further i

concerns.

One violation was identified. !
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4. Engineering (37551)

a. Hydrogen Water Chemistry

The licensee, added HWC to both units during their most recent
RFOs for crack propagation control. Unit 1 was the first unit to
implement HWC and initiall.) injected hydrogen at a rate of
40 scfm. The calculated mcst optioum injection rate has not been
finalized. The licensee selected and initial injection. rate of
40 scfm with the possibility of increasing the rate to a value
which would provide maximum reactor vessel crack propagation
control. The inspector had been informed that the system would be
capable of sufficient flow to. provide 100 scfm per unit and
generator makeup. Radiological effects with both units on HWC had
not been determined. The licensee had planned to measure the
radiological effects at various injection rates with both HWL
systems operating. The licensee has experienced multiple problems
since placing the other unit in service. The system was unable to
supply 40 scfm of hydrogen to each unit; 35 scfm per unit was the
maximum the system was able to achieve. Additionally, the system
was unable to sustain minor transients without tripping off-line.

The inspector met with design engineering personnel to discuss the
differences between perceived system capabilities and actual
performance. The HWC system receives hydrogen from a skid mounted
gas generator which converts liquid hydrogen to gas. The vendor's
drawings list the skid capacity as 72 scfm ( 10). The engineers
advertised system capacity at the higher rate. The inspector also
learned that the HWC system is capable of supplying both units 100
scfm but from a gas source supplied by tank trucks. The system
cannot be supplied by both sources simultaneously. Additionally,
the HWC system cannot supply hydrogen from the liquid source
during sustained reduced reactor power operations. This would
necessitate a gaseous hydrogen supply during sustained reduced
power operations. The inspector has observed, and the meeting
confirmed, that the HWC system is susceptible to feedwater
perturbations and shifts in the operation of condensate booster |

pumps. The inspector concluded from these discussions that there
was no clear project definition and that each engineer was only '.

involved in his particular area.

The inspector asked if the system was capable of meeting the
units' requirements. The response was that, as configured, the !
liquid skid was not capable of meeting the needs of both units. |The inspector concluded that neither system nor design i

requirements were clearly specified nor clearly understood.
Subsequent to the above discussions, the licensee issued ACR
94-01656 which documents the adequacy of the HWC design. This
will remain an IFI (325,324/94-32-04, Adequacy of HWC Design)
pending the inspector's review of the ACR investigation.

|

|
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The inspector also reviewed CAP data and determined that 22 ACRs
were written against the HWC system in 1994, prior to the issuance
of ACR 94-01656 which questions the design. The 22 ACRs were '

reviewed and a wide vac;ety of problems were identified. A large '

number of system trips were documented which resulted in an HWC
team whose function was to determine the cause of the trips. The
team looked at the component level and not at the system design.
The inspector also reviewed the WR/J0s issued for each unit.
Fifty-one were written during the past two years against Unit 1
and 67 were written against Unit 2. The inspector considers 118
WR/J0s written during 1993 and 1994, and 22 ACRs written in 1994,
to be sufficient indicators that the HWC system had significant
weaknesses.

b. SPDS Updates

While reviewing Procedure 01-60, ERFIS Data Display System,
Operations personnel noted that there were discrepancies between
the procedure and the ERFIS display. Eight discrepancies were
noted since 1982, and eighteen additional discrepancies were noted
in the simulator. The licensee determined that the discrepancies
were minor, and ACR 94-01482 was generated to document these
findings. The licensee informed the NRC in a letter (NLS-91-137)
dated June 13, 1991, that the SPDS would be updated as
modifications were completed.

The response to the ACR revealed that NED did not have a formal
system to notify the computer support organizations of required
changes to SPDS. In addition, Operations failed to inform the
computer group to correct observed deficiencies. The licensee has
incorporated a formalized method to ensure that modification
required SPDS changes are addressed.

5. Plant Support (7150)

a. Radiological Controls (71707)

The inspectors verified that the licensee's HP policies and
procedures were followed. This included routine observation of HP
practices and a review of area surveys, radiation work permits,
posting, and instrument calibration. '

1) Food Entry in RCA

On October 27, 1994, the inspector attended the shift
turnover meeting held in the 0&M building. After the
meeting, the inspector signed onto an RWP, entered the
turbine building breezeway, and proceeded to the control
room. Upon entering the control room area, the inspector
used the hand and foot monitor at the entrance. An operator
entered the area immediately after the inspector and frisked
an uncooked frozen beef steak packaged in a clear freezer
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bag. This was discussed with the E&RC manager why
operations personnel carried food through this area when a
rear entrance to the control room through the work control
center was available that did not pass through an RCA. The
inspector was told this practice would be reviewed.

2) Radwaste Effluent Line Leak

In May 1994, it was determined that an underground
pipe which transfers liquid radwaste to the discharge
canal contained a leak. The leak determination was
documented in ACR 94-626. Pressure testing of the
line indicated a leak rate of 1.12 gpm. Following
this determination, the licensee made the assumption
that the leak had existed since July 1987, when a leak
was discovered and repaired on that same line. Based
on the location of the pipe, underground 10-20 feet,
the licensee concluded that there would be no effect
to the pl:r,t site or personnel. The licensee
performed an evaluation of the potential offsite
consecuences of this occurrence and documented the
resul ts in Chemistry Evaluation Report 94-12.

The report concluded that any leakage frnm this line
would be contained in the restricted area of the site
for at least 20 years. Most of the radionuclides
would have decayed away by this time and the heavier,
long-lived radionuclides such as Sr-90 and Cs-137
would be retarded from-migration by the backfill
seils. Trit % was the only radionuclide considered
for eventual migretion to the Intake or Discharge
canais (nearest release path offsite). The licensee
concluded that the offsite releases of Tritium would
not be of concern due to the dilution effects of entry
into the discharge canal. The inspector reviewed the
report and forwarded a copy of the report for review
by Region 11 specialist inspectors.

b. Emergency Preparedness

On October 5,1994, the inspector attended a Public Officials
Conference at the BNP Media Center. This was. sponsored by
Brunswick and New Hanover Counties, the State of North Carolina, )
and Carolina Power and Light Co. Presentations were made by CP&L,
the North Carolina Division of Emergency Management, and Brunswick l

and New Hanover County Emergency Management. Preparations for the !

November 1,1994, emergency exercise at BNP were discussed along
with other agenda items. The conference was well attended with
many local government officials present. The SRI introduced
himself and stated his role in the NRC's emergency response plans.

|

|

|
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Following the meeting, interested parties toured the upgraded EOF, i
TSC, and the plant. This meeting was beneficial to understanding |
the rules of various agencies in emergency planning.

7. Exit Interview (30703)

The inspection scope and findings were summarized on November 4, 1994, I

with those persons indicated in paragraph 1. The inspectors described
the areas inspected and discussed in detail the inspection findings
listed below. The licensee did not identify as proprietary any of the
material provided to or reviewed by the inspectors during this
inspection. Dissenting comments were not received from the licensee.

|

Item Number Description / Reference Paraaraoh

325,324/94-32-01 Violation of Plant Procedures
(Chlorine Leak, Service Water Leak,
and Lanyard Not Secared), paragraph
two.

325,324/94-32-02 Violation of TS 6.8.1.a, Failure to
Follow Procedures in the
Establishment of a Clearance,
paragraph two.

325,324/94-32-03 IFI, Control of Contractor
Equipment, paragraph three.

325,324/94-32-04 IFI, Adequacy of HWC Design,
paragraph four.

8. Acronyms and Initialisms

ACR Adverse Condition Report
Al Administrative Instruction
ALARA As Low As Reasonably Achievable
A0 Auxiliary Operator
BNP Brunswick Nuclear Plant
BWR Boiling Water Reactor
CAP Corrective Action Program
CL Clearance
CP&L Carolina Power and Light
CO Control Operator
CW Circulating Water
CWODP Circulating Water Ocean Discharge Pump
DG Diesel Generator
E&RC Environmental & Radiological Control
EOF Emergency Operations Facility
ERFIS Emergency Response Facility Information System
ESF Engineered Safety Feature
EWR Engineering Work Request
GE General Electric

_ _ _ _ _
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GPM Gallons Per Minute
HP Health Physics

1

HWC Hydrogen Water Chemistry j
IFl Inspector Followup Item '

IR Inspection Report
LCO Limiting Condition for Operation

'

LER Licensee Event Report
MG Motor Generator
NCV Non Cited Violation t

NED Nuclear Engineering Department
' ~-

|
NOUE Notice of Unusual Event

'

NRC -Nuclear Regulatory Commission
01 Operating Instruction
OP Operating Procedure
OPS Operations
PNSC Plant Nuclear Safety Committee
PRG Project Review Group
QC Quality C.ontrol
RCA Radiological Controlled Area
RFP Reactor Feed Pump i

RF0 Refueling 0,itage
R0 Reactor Operator
RTGB Reactor Turbile Gauge Board
RW Radwaste
RWP Radiological Work Permit
SCBA Self Contained Breathing Apparatus
SCFM Standard Cubic Feet Minute
SCO Senior Control Operator
SFP Spent Fuel Pool
S1 Standing Instruction
SIL Service Information Letter
SPDS Safety Parameter Display System
SRI Senior Resident Inspector
SR0 Senior Reactor Operator
SS Shift Supervisor ;

SW Service Water
TS Technical Specification
TSC Technical Support Center
URI Unresolved item
WCC Work Control Center
WR/JO Work Request / Job Order

:

1

|
1


