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Scope:

Inspections were conducted by the resident and other inspectors in the areas
of operations which included routine observations, Uni't 3 scram due to a
failed feedwater check valve, offsite power supply capacitor bank failure,
Unit 2 refueling outage activities, and review of open items; maintenance
which included routine maintenance and surveillance observations, Unit 2

refueling outage activities, Unit 3 "inage" team activities, keepfill systems
testing, auto start of the "D" EDG, "3C" EDG field flash breaker found open,
ECCS actuation during work in equipment cabinets, additional review of Unit 3
scram equipment issues, review of inservice inspection activities, and open
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items review; engineering which included plant modifications, technical
operability evaluations, Appendix R deficiencies, Unit 2 ECCS suction
strainers, and review of open items; plant support which included emergency
preparedness, fire watch practices, radiological controls, and revi.ew of open
items. Updated Final, Safety Analysis report commitments were also reviewed
during the inspection.

Results:

Plant 0 erations

A violation was identified involving movement of'uel with the refueling
interlocks not operable. Jumpers had been installed in the control rod
position indication circuitry. The control rods had been fully inserted and
electrically disabled to prevent withdrawal, but technical specifications
required the interlocks to be operable under the existing conditions.
(Violation 260/96-04-02, Refueling Interlocks Not Operable During Fuel
Movement, paragraph 2.4.2.) The licensee promptly increased sensitivity to
literal compliance with techni'cal specifications as evidenced by the April 14,
submittal of an amendment request to address a potential conflict in technical
specification requirements.

An unresolved item was identified associated with the licensee bypassing the
low reactor level isolation of shutdown cooling prior to refueling cavity
floodup. Addi'tional .NRC review is required. Browns Ferry TS do not prohibit
these actions, .'but the BWR Standard TS and other industry guidance -on shutdown
activities do not support the licensee's actions. The initial safety
assessment for the involved procedure change did not provide a strong basis
for support of the change. (Unresolved Item 260/96-04-03, SDC Low Level
Isolation Bypassed Prior to Cavity Floodup, paragraph 2.4. 1)

The above violation and unresolved item both included weaknesses in safety
assessments. The licensee was responsive and promptly initiated reviews of
safety assessments for outage activities.

An operator failed to correctly align valves in a lubrication oil purification
system and caused a reduced oil level in the "3C" feedwater pump turbine.
When the feedwater pump subsequently tripped, the discharge check valve .failed
and a reactor scram resulted. (paragraphs 2.2. 1 and 2.2.3)

Overall observed operator performance during the Unit 2 refueling outage was
considered good. Control room personnel were attentive to alarms and
consistently referenced alarm response procedures. (paragraph 2. 1) Proper
communications were stressed. Good adherence to procedural 'controls was
observed during refueling floor activities. (paragraph 2.4.3)

Maintenance

Detailed observations of specific Unit 2 outage work activities noted that
procedural'ontrols were being referenced and followed. Supervision was
actively involved. The licensee's reviews of a change in testing methodology
for the core spray and residual heat removal system time delay relays was not
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strong. Good attention to detail was shown during main steam relief valve
pilot cartridge replacement. In general, the communications between different
work groups were good. Refueling floor activities, including movement of fuel
and heavy loads, were well controlled. (Paragraphs 3.2. 1 and 3.2.5)

Maintenance department morning meetings were effective and appropriately
emphasized safety issues such as refueling outage risk assessment protected
equipment. Maintenance performance indicator tracking and control of work was
satisfactory. Emergent work was handled well. Prior to Unit 2 startup,
reviews of open problem evaluation reports and deferred outage work items were
completed. Signi,ficant improvement over previous outages was noted in the
area of overall management of decay heat removal issues. The licensee
implemented modifications intended to increase the reliability of the plant
and decrease the probability of unnecessary reactor scrams. (Paragraphs
3.2.3, 3.2.5, and 3. 10.3)

Reviews of the Unit 3 "Fix It Now and "On-Line/Non-Outage" activities
concluded that the efforts were effective in the resolution of Unit 3
equipment issues during the Unit 2 outage. (paragraph 3.3)

Housekeeping in areas where ongoing maintenance was observed was acceptable.
Overall diesel generator material condition was acceptable, with a few minor
air start system discrepancies identified. -Housekeeping in the Unit 2
auxiliary instrument room and steam tunnel were noted to be not as strong, as
overall, plant conditions. (paragraph 3.2.4)

A violation was identified involving an inadvertently opened diesel generator
field flash breaker. Failure to adhere to scaffolding procedural controls was
a contributing factor. The procedural controls had been strengthened after a
previous example had occurred. The open breaker was identified by an
auxiliary unit operator. (Violation 296/96-04-07, Failure to Follow
Procedural Requirements, for Installation of Scaffolding, paragraph 3.6)

In the area of inservice inspection, examinations were generally
satisfactorily conducted by properly qualified personnel in accordance with
generally appropriate procedures. Records reflected the accomplishment of
examinations in accordance with procedural requirements and regulatory
commitments. Weaknesses, were identified relating to circuitous, unnecessarily
cumbersome references, and the lack of specificity in some NDE procedures.
Two examples of lack of attention to detail were noted. One example led to
missed examinations and the other resulted in an improper ASME Code
examination which was identified as a non-cited violation. (NCV 296/96-04-06,
Failure to Perform PT Inspection in Accordance With the ASME Code, paragraph
3.9.b)

Two inspector followup items were identified during review of specific
equipment problems associated with a Unit 3 scram:

Modifications performed to address repetitive feedwater pump discharge check
valve problems have not been fully effective. Failure of one of the check
valves caused a Unit 3 scram after loss of a feedwater,pump. (IFI 296/96-04-
04, Failure of Feedwater Pump Check Valve, paragraph 3.8. I)





0 Following the scram, increased leakage from a reactor water cleanup heat
exchanger flange was noted. A permanently installed leak repair was modified
to address the leakage. (IFI 296/96-04-05, RWCU Heat, Exchanger Flange Leak,
paragraph 3.8.2)

En ineerin

Design change notices reviewed were determined to be technically adequate and
had been prepared in accordance with the requirements of the ANSI N45.2. 11-
1974 design control program. The licensee has implemented a, major .plant
.modification to the Unit 2 reactor feedwater control system by replacing the
existing analog control system with a Foxboro distributed control system. The
training simulator,has, been modified and an operator training lesson plan has
been prepared to incorporate the design changes specified in the DCNs.
(paragraph 4. 1)

Technical operability evaluations were determined to be performed in a
technically adequate, manner. The evaluations inspected demonstrated adequate
resolution with appropriate identification of root causes, extent of condition
evaluations, and developed corrective actions for recurrence control.
(paragraph 4.2)

One violation was identified involving several Appendix R deficiencies
identified, by the licensee during an extensive re-analysis of the Unit 2 safe
shutdown program. (Violation 260/96-04-01, Licensee Identified Appendix R
Deficiencies, paragraph 4.3)

An unresolved item was identified involving several Updated Final Safety
Analysis Report deficiencies identified in recent months. In addition to the
inspectors performing specific UFSAR reviews in each area inspected, the
licensee has initiated several reviews in this area. (Unresolved Item
96-04-08, UFSAR Deficiencies, paragraph 6.0)

Plant Su ort

The licensee's emergency response capability was being maintained at a fully
proficient level of operational readiness. The inspectors concluded that
overall program was solid with good program management arid support.
(paragraph 5.,1)

During review of fire watch practices, the inspector noted that lack of a
prescribed route for the roving fire watch could result in required impairment
tours being missed. The licensee promptly enhanced these processes and
developed a prescribed route. (paragraph 5.2)

Based on interviews with licensee, personnel, records review, and observation
of work activities in progress, the inspector found the radiation protection
program to be adequately managed. Internal and external exposure control
programs were effectively implemented with all exposures within 10 CFR 20
limits. With respect to the 10 CFR Part 20 focus areas reviewed, appropriate
incorporation of the requirements into procedures and training programs was
accomplished. However, the inspector identified a concern that air supplied





systems used in radioactive contaminated areas, had not been NIOSH approved
and had the potential for being misused as acceptable respiratory protection;
to limit intakes of radioactivity (Paragraph 5.3).
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REPORT DETAILS

Acronyms used in this report are defined in paragraph 8.

1.0 PERSONS CONTACTED

Licensee Employees:

*Abney, T., Manager, Independent Review and Assessment
Ballard, J., Site Engineering
Brazell, J., Site Security Manager
Burrell, D., Site Engineering

*Coleman, R., Manager, Radiological Controls
'Corey, J., Chemistry and Radiological Controls Manager
Cornelius, T., Manager, Emergency Preparedness

*Crane, C., Assistant Plant Manager
".Frosello, F., Site Engineering Inservice Inspection (ISI)
Grafton, J., Technical 'Support Supervisor, Chemistry

*Greenman, R., Training Manager
Hilmas, S., Supervisor, Technical Support

*Jones, R., Operations Manager
*Johnson, J., Site equality Manager

Kane, S., Regulatory Licensing Manager
Kitts, R., Manager, Corporate Emergency Preparedness
Little, G., Operations Superintendent
Hachon, R., Site Vice President, Browns Ferry

*Naddox, J., Maintenance and Modification Manager
Marks, B., Manager, Corporate Program Planning

*HcCarthy, J., Site Engineering
Moll, B., Operations Training Manager

*Pierce, G., Technical Support Manager
*Preston, E., Plant Manager
Riales, L., Manager Corporate, Radiological Controls
Rogers, R., Maintenance Technical Support
Sabados, J., Chemistry Manager

*Salas, P., Licensing Manager
Schlessel, J., Maintenance Superintendent

*Shriver, T., Nuclear Assurance and Licensing Manager
Waldrep, G., Superintendent, Operations Support
Wallace, J., Compliance Engineer, Site Licensing

*Wetzel, S., Site Licensing
White, D., Manager, Reactor Safety Engineering and Review

*White, J., Manager, Outages
*White, R., Fire Protection Manager
*Williams, H., Engineering and Materials Manager

*Attended April 26, 1996 Exit Interview

Other licensee employees contacted included office, operations, engineering,
maintenance, and chemistry/radiation personnel.
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PLANT OPERATIONS (71707, 92901, 40500)

OPERATIONS STATUS AND OVERALL OBSERVATIONS

Unit 2 operated at power from March 17 to March 22, 1996. On March 23,
Unit 2 shutdown for a planned 28 day refueling outage. At the end of
the report period, Unit 2 startup activities were in progress.

On April 21, 1996, Unit 3 scrammed when a reactor feedwater pump tripped
and the discharge check valve failed. Paragraph 2.2 describes
additional review of the scram. After repair activities were completed,
Unit 3 was returned to power operation on April 22.

On March 18, 1996, Unit 3 offgas pre-treatment and post-treatment
radiation monitor indications began to increase. The inspectors
verified that the limits in. the Offsite Dose Calculation Manual for
radioactive effluent were not being approached. The licensee entered
procedure TI-267, Fuel Integrity Assessment Program and

conducted'eriodic

Fuel Integrity Assessment Team meetings. All information
indicates that the fuel leakage is most likely a single pinhole type
defect. Plant management has been involved in the monitoring of the
levels and proposed corrective actions. Prior to the Unit 3 restart in
November the licensee had noted that some of the Unit 3 fuel was
susceptible to Crud Induced Localized Corrosion. At the end of the
report period, the licensee was continuing to monitor the offgas
radiation levels and preparing to perform flux suppression testing on
Hay 12, 1996.

Operations were routinely inspected throughout the report period in
accordance with the guidance in Inspection Module .71707. In addition to
weekday monitoring, some inspections were conducted on night shifts and
on weekends.

During the inspection peri'od,,the inspectors directly observed selected
Unit 2 outage activities. These included: refueling cavity "flood-up"
preparations, refueling bridge/core fuel shuffle activities, control rod
drive and blade maintenance, reactor pressure vessel stud detensioning
and disassembly. Paragraph 2.4 of the report describes additional
details of the observations of operations activities associated with the
Unit 2 outage. Throughout the period, the inspectors observed that
control room personnel were attentive to alarms and consistently
referenced alarm response procedures. Proper communications were
heavily emphasized throughout the outage period. Appropriate
sensitivity to decay heat removal issues was noted (See paragraph
3. 10.3). One of the inspectors verified that specific TS requirements
were met during performance of reactor coolant system cooldown, reactor
system hydrostatic testing, and tensioned reactor vessel head
temperature surveillances.
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'UNIT THREE REACTOR SCRAM DUE TO FEEDWATER PUMP DISCHARGE CHECK VALVE
FAILURE

2.2.1 SUMMARY OF EVENT

.On April 21, 1996, Unit 3 scrammed due to low reactor water level. The
low reactor water level was caused by failure of the pump's discharge
check valve to close when the feedwater pump tripped. The failure of
the check valve to completely close, allowed diversion of feedwater flow
from the operating 3A and 3B feedwater pumps through the tripped 3C
pump.

The,feedwater pump discharge check valve disc pin failed, the disc
separated from the valve, and the separated disc only partially
prohibited reverse flow from the operating feedwater pumps. Reactor
water level dropped to minus 47 inches, and both the HPCI and RCIC
systems actuated and restored vessel level in a short period'f time.
Other isolation functions actuated as expected. Review of rod scram
data indicated, that scram times were all within limits.

Operators .were initiall'y able to restore RWCU to service (it isolated as
expected on the level decrease) and the reactor recirculation pumps were
restarted. However, a short time after restoration, the operating RWCU

pump tripped. A system leak was identified at a 3A RWCU regenerative
heat exchanger .flange and the RWCU system was isolated. After initial
repair activities reduced system leakage, RWCU was returned to service.
At the end, of the inspection period, maintenance personnel performed
additional repairs.

The senior resident inspector was contacted 'by the plant manager at
4:28 a.m., and immediately responded to the site. The inspector
verified that the unit was stable, reviewed control room recorder
traces, discussed the transient with operators, and verified that plant
management was pursuing the noted areas of concern. Subsequently,
additional review of the licensee's activities was conducted.

2.2.2 LOSS OF OIL IN "3C" FEEDWATER PUMP TURBINE

The low pump turbine lube oil'ressure was caused by personnel error on
the part of an AUO during alignment of the oil purification system. The
AUO, in accordance with Central Lubricating Oil System procedure,
0-0I-20, shifted the system purifier's lineup from the main turbine lube
oil reservoir to the feedwater turbine lube oil tank. However,
subsequent review concluded that the 'AUO had failed to shut the
reservoir suction valve during realignment to the feedwater turbine
reservoir. The feedwater turbine's oil- flow was diverted, tank level
decreased and adequate feedwater turbine oil pump suction pressure was
lost. Plant management implemented discipl,inary action. The inspectors
reviewed procedure 01-20 and walked down portions of the lubricating oil
system. The inspectors noted that valves were clearly labeled and the
procedure adequately controlled the shifting of oil flow paths.
Operations, management is evaluating actions to prevent recurrence, such
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as requiring more supervisory involvement during purification alignment
activities.

2.2.3 FEEDWATER DISCHARGE CHECK VALVE ISSUES

In the process of reviewing the issues involved with the scram, the
inspectors noted that on April 17, 1996, a leak had been identified on
the "3C" discharge check valve. BFN management assessed the problem and
some leak repair activities were conducted. A small power decrease was
scheduled in May, and BFN management intended to take additional actions
on the check valve at that time. The inspectors obtained a copy of,WO
¹96-006470-000 and the WO indicated that three sticks of. leak sealant
material (FSC-N-68) had been injected into one of the valve's pivot
connections several hours before the unit scram. Following the scram,
dislodged packing was also found near the valve's pivot arm and valve
actuator air line had parted. However, a licensee investigation
indicated, and,the inspectors concurred, that there was no indication
that the leak repair activity contributed to the failure. The
inspectors noted that the injection had been performed on the side
opposite the valve's leak location.

Further valve disassembly disclosed that the disc pin had broken away
from the disc and the disc separated from the pivot arm. The inspectors
observed some of the disassembly activities and examined the valve's
broken disc pin assembly. A review of equipment history and vendor
drawings identified that all of, the Unit 3, check valves had been
inspected in June l995. The inspectors also noted that similar check
valve pin failures had been recognized as early as 1978 and
modifications, including the use of anti-rotation pins and improved
cotter pins,, were incorporated into the modification.

As recommended by the incident investigation team, the Unit 2 feedwater
check valves were also inspected. Similar degradation indications were
present and proper corrective acti'ons were taken. After more parts were
obtained; the 3A and 3B valves were inspected prior to returning to full
power. The issue of restarting Unit 3 before the 3A and'B check valves
were inspected was a topic of discussion during the Unit 3 restart PORC.
One PORC member voted to delay the Unit 3 restart until Unit 3 check
valves were inspected.

A Region II DRS inspector conducted further reviews of the pump check
valve issues (see paragraph 3.8. I).
The inspectors noted that the design pressure of the feedwater suction
piping was 450 psig and requested that the licensee review the
probabil-ity that piping was exposed to higher pressures because of
backflow through the 3C pump. A review of computer data indicated that
peak feedwater sucti'on header pressure reached about 415 psig.
Apparently because of pressure breakdowns through the pump, feedwater
pressure was lowered as backflow occurred through the 3C feedwater pump.
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2.2.4 "3A" RWCU REGENERATIVE HEAT, EXCHANGER FLANGE LEAK

Additional review of the RWCU heat exchanger flange leak was conducted.
BFN drawing ¹3-47W406 depicts this joint as a gasketed connection which
has a permanently installed seal repair clamp device. BFN WO¹96-006830-
000 was initiated to perform leak repairs to the HX and the inspectors
reviewed the WO with focus on the proper control of sealant application.
Inspector discussions with BFN maintenance personnel indicated that a
high level of dependency is placed upon the vendor during such repairs.
On April 21, sealant was,injected into the clamping device and the leak
rate was reduced to less than ', gpm. This leak was further reduced to
less than ~h gpm after curing of the sealant. The RWCU system was
returned to service to improve .RCS chemistry parameters and additional
HX repair activities were planned. Revisions to the modification were
also made to permit sealant injection via the flange bolting ring rather
than only through the clamp injection ports.

The inspectors reviewed the UFSAR for impact of such leakage, and BFN's
choice of leak repair on described RWCU system operation. They
concluded that the repairs were well within the purview of Section 4. 11
of the UFSAR.

A Region II DRS inspector conducted additional review of the material
aspects involved with the issue (see paragraph 3.8.2).

2.2.5 CONCLUSIONS~ ~

2.3

The inspectors concluded that the Incident Investigation (II) team
performed well regarding immediate conclusions of the scram causes.
The inspectors noted that the II did not present to the Plant Operations
Review Committee reviews of some important equipment issues. For
example, the response of the RWCU system to the heat exchanger leak and
review of the leak was not discussed. The inspector noted that the HPCI
exhaust line drain pot high level alarm had been actuated during most of
the transient. An operator reset the HPCI high level trip prior to the
HPCI initiation signal being reset and. consequently HPCI restarted. The
inspector questioned if the HPCI lines had been walked down to ensure no
damage had resulted. Both of these issues were addressed by the
licensee prior to restart.

Overall safety system operation in response to the scram was acceptable.
Two personnel errors were noted (initial oil purification alignment and
reset of HPCI trip). Paragraphs 3.8. 1 and 3.8.2 of this report describe
additional review of the feedwater pump check valve failure and RWCU

heat exchanger leak.

161KV OFFSITE POWER 'SUPPLY CAPACITOR BANK FAILURE

On April 3, 1996, 16lkV offsite power capability was reduced when the ¹1
161kV capacitor bank failed. The capacitor bank is used to modulate
system voltage transients upon startup of large in-plant electrical
1'oads. At 10:33 a.m., the Unit 2 and Unit 3 control rooms received
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various alarms due to the failure of the bank and it was immediately
taken out of service. One of the resident inspectors went to the area
to observe maintenance, customer service, operations and fire protection
personnel activ'ities. Capacitor insulator. destruction, capacitor bank
framework blackening, and a very small grass fire was observed. The
fire was quickly extinguished by on-site fire-fighting personnel. One
of the two offsite power supply sour ces,. the 161kV Athens line, tripped.
This source of offsite power and the ¹1 and ¹2 capacitor banks were
disconnected from the system. This configuration left one remaining
source of 161kV offsite power; the 16lkV Trinity line to Unit 3.

Due to the Athens line being declared inoperable Unit 3 was placed in a
TS 7-day LCO ¹3-96-47-3.9.B. 1 and applicable precautionary elements of
BFN. procedure, O-OI-57A, Switchyard and 4160V,Electrical System, were
performed by Operations to preclude any automatic transfer of off-site
power sources to the inoperable Athens line and the ¹1 and ¹2 capacitor
banks. Such actions included tagging of appropriate switchyard and in-
plant electrical panel switches and placement of Unit 1, Unit 2 and
Unit 3 AUTO/HANUAL transfer switches in the HANUAL position. The
licensee performed the required EDG operability checks. During this
same time period, the licensee also discussed specific/detailed
requirements for offsite power and operability requirements with the
licensee's corporate Nuclear Engineering group. The discussions were
conducted in order to determine if full capacitor bank capability was
actually required by the 161kV system, in order to continue claiming the
16lkV system as a valid source of offsite power. At 1:00 p.m., on
April 3, the licensee authorized returning of the 16lkV Athens line to
service without benefit of the failed capacitor bank; (the capacitor
bank remained disconnected from the 161kV system). The applicable TS
1CO and AUTO/HANUAL switch alignment remained in effect.

On the afternoon of April 3, BFN/TVA Customer Service personnel began
repair and troubleshooting activities on the ¹1 capacitor bank. This
repair included disconnection of both capacitor banks from the system,
replacement of failed capacitor bank components, replacement/timing of
associated bank relays and subsequent post-maintenance testing of the ¹1
,bank. On April 5, at 6:30 p.m., work was certified complete,. the PHT
was declared successful and the capacitor banks were placed back in
service., At 8:00 p.m., associated repair work tagging was cleared, both
banks were aligned for automatic operation, the 4160V electrical service
boards/switches were returned to their normal alignment and the electric
board transfer switches were returned to the AUTO position.

The inspectors noted that the current BFN UFSAR does not present
specific information on these capacitor banks and associated system
function. Required updating of current UFSAR information on these
components and the overall system has been previously discussed with the
licensee as described in IR 96-03.

At the end of the inspection period, BFN was still in the process of
determining the specific cause of the capacitor bank failure. The
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2.4

inspectors, concluded that actions taken were sufficient and regulatory
requirements were met.

UNIT TWO OPERATIONS REFUELING ACTIVITIES

2.4. I SHUTDOWN COOLING LOW LEVEL ISOLATION BYPASSED

During attendance at a Plan of the Day meeting on March 25, the senior
resident inspector became aware that the licensee had bypassed the
Unit 2 low reactor water level isolation features to four valves in the
RHR system on March 23. The valves involved are the two 'LPCI injection
valves (2-FCV-74-53 and 74-67) and the two shutdown cooling supply
val.ves (2-FCV-74-47 and 48). ,Since the reactor cavity had not been
flooded until early on Narch 25, the inspector was concerned that a
shutdown cooling system line break or valve opening could have resulted
in a significant loss of inventory prior to the operators shutting the
valves. The inspector discussed his. concern with this action with plant
management.

BFN TS Table 3.2.'A, lists the isolation feature of these valves but the
TS clearly state that the feature is not required to be operable when
plant conditions are such that primary containment integrity is not
required. Attachment 6 of Procedure OI-74,'esidual Heat, Removal
System, contains specific guidance for defeating the logic. The feature
was bypassed by lifting leads at the devices which actuate the valves.
The procedure states that the feature cannot be bypassed until primary
containment is not required. These steps were added to the procedure in
September 1994. The steps were added to minimize inadvertent losses of
shutdown cooling due to shutting of the valves. The inspector obtained
a copy of the procedural changes and the accompanying safety assessment.
The inspector noted that the assessment did not specifically discuss the
potential for inventory loss. Additionally, the inspector noted that
section 7.3.4.7 of the UFSAR states that the RHR shutdown cooling supply
valves and the LPCI injection valves will isolate on a low reactor water
level. The LPCI injection valves are specifically annotated "in
shutdown mode". This section of the UFSAR was not listed or addressed
in the procedure change assessment. The assessment checklist was marked
to indicate that the procedure "required system operation consistent
with the SAR".

The inspector also reviewed TS amendment 328 which involved the RHR
system and the LPCI and shutdown cooling modes. In a response to a
request for additional information dated January 21, 1994, the licensee
stated that the BFN operational practice is to maintain the isolation
feature (on low reactor level) operable when in shutdown cooling.
However, in the NRC safety evaluation for the TS change, it was
specifically stated that no credit was taken for the isolation feature
terminating a draindown.

The inspector concluded that the safety assessment for the procedure
change did not adequately address the bypassing of the isolation
feature. The assessment did not adequately support the conclusion that
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bypassing the isolation feature, which was intended to mitigate an
inventory loss, did not involve any safety questions. The inspectors
discussed the issue with NRR personnel. After additional review, the
inspectors requested that licensee management verify their conclusion
that bypassing the isolation feature was safe and if the assessment was
adequate to support the activity.
In response, the licensee issued a more detailed safety assessment and a
safety evaluation which supported the conclusion that bypassing the
isolation feature was safe and did not involve an unreviewed safety
question. The revised assessment and evaluation are currently under NRR
review. It has been noted that section 4.2.3 of NUMARC 91-06,
Guidelines for Industry Actions to Assess Shutdown Management Pending,
states that the isolation function of the decay heat removal system on
low RPV level should be maintained functional during shutdown cooling
periods., The inspectors also noted that two incidents occurred during
the refueling outage which most likely would have resulted in a loss of
shutdown cooling flow if the isolation feature had not been bypassed.
Pending additional review of the issue, this item will be addressed as
Unresolved Item 260/96-04-03, Shutdown Cooling Low Level Isolation
Bypassed Prior to Reactor Cavity Floodup.

2.4.2 FUEL MOVEMENT WITH INOPERABLE REFUELING INTERLOCKS

0 On March 28, 1996, during review of planned control rod maintenance, the
inspectors determined that the licensee had misinterpreted a TS
requirement. The licensee had defeated the "one rod out" refueling
interlock on all the Unit 2 control rods including those whose cellsstill contained fuel. The interlock was defeated by placing a jumper
across the "full in" position indicating reed switch for each control
rod. This provided a false signal to the "one rod out" refueling
interlock logic that all the control rods were actually located at the
"full, in" position. The licensee stated that the intent of the "one rod
out" interlock was satisfied by electrically disabling the control rods
at the "full in" position and placing a hold order to ensure the control
rod was not repositioned. A safety assessment included as an attachment
to WO 96-002970-000, which was wri.tten to place the jumpers, supported
this decision. The inspectors reviewed the assessment and noted that
one of the questions asked if a change to the TS was required to perform
this activity and it was answered NO. The inspectors conferred with NRR
staff members and concluded that the licensee in fact was not in
compliance with this TS requirement. This was discussed with licensee
management on March 28, who immediately suspended fuel movement
activities at 3:40 p.m. The jumpers were removed and fuel movement was
recommenced at ll:30 p.m.

After reviewing the event the inspectors concluded that the mechanism in
place which should have prevented this from occurring was the safety
assessment. TS 3. IO.A.7.a clearly states that the "one rod out"
refueling interlock may be. bypassed on multiple control rods only after
the fuel has been removed from the cell controlled by that control rod.
The licensee failed to recognize this fact during the safety assessment
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review which subsequently resulted in a TS noncompliance. This
.violation is identified as 260/96-04-02, Refueling Interlocks Not
Operable During Fuel Movement.

This noncompliance and the issue described in paragraph 2.4. 1 both
involved deficiencies in safety assessments for work activities. The
refueling interlocks issue indicated that some personnel were not
sensitive to literal TS requirements. These observations were
communicated to licensee management. Hanagemen't was responsive. A
review of assessments for the Unit 2 outage activities was promptly
completed. No significant issues were identified. On April 14, 1996,
the licensee submitted a request for TS amendment to address a different
TS problem. The issue was identified during a detailed review, of the TS
requirements associated wi.th excess flow check valve testing. This
submittal indicated that BFN personnel have increased their sensitivity
to literal compliance with TS requirements.

2.4.3 SHUFFLING OF CORE FUEL ASSEMBLIES.AND REFUELING BRIDGE ACTIVITIES

2.5

On March 26, 1996, one of the inspectors observed'he first phase of the
planned Unit 2 core shuffle from the refueling bridge. The inspector
noted that the initial fuel shuffling activities were adequate and no
di'screpancies were identified. The inspector noted that coordination of
activities between the bridge operator, (a BFN licensed operator), and
bridge phone-talker, (NSSS vendor-supplied personnel), was initially not
as smooth as intended by .the licensee. The inspector attributed this
initial awkwardness to; 1) bridge phone-talker unfamiliarity with the
BFN's phonetic alphabet, 2) use of radio vice telephone communications
equipment, and 3) cross-over language when using "radio" vice
"telephone" terminology. The issues were immediately brought to the
attention of the Refueling Floor Supervisor and the Assistant Plant
Manager. Upon later inspection of other refueling activities, these
issues seemed to have been resolved. Periodically, throughout the
outage the inspectors observed fuel movement in progress. Strong
supervisory involvement was noted. Activities were performed in a well
controlled manner and no procedural nor work discrepancies were noted.

OPEN ITEMS REVIEW

0

2.5.1 (CLOSED) VIO 296/96-01-01, CORE POWER ABOVE LICENSED CONDITION,MAXIMUM

In December, 1995, BFN exceeded the licensed maximum RTP of 3293 MWt.
In response to the above violation, the licensee noted that they had
immediately reduced power, deleted the faulty feedwater temperature
transmitter input to the plant computer, and planned to troubleshoot the
RTD of the failed transmitter to identify,the root cause of the problem.
It was also stated that actions would be taken to: improve future
operator performance, clearly communicate management expectations for
operation of the unit, review instructions on performing heat balances,
and revise instructions on. operation of their recirculation system. One
of the inspectors verified that these stated licensee actions have been
performed.
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The licensee has revised SSP-12. 1, Conduct of Operations, to
include the practice of having a control board operator notify the
ASOS whenever any action taken by the operator adds positive
reactivity to the core.

The setpoint for indication of a faul.ty feedwater RTD computer
input and subsequent annunciation has been lowered to about 3 to 4
degrees Fahrenheit above expected 100 percent power temperatures.

The Unit 2 feedwater system digital feedwater modification
replaced the RTDs. The licensee plans to replace the Unit 3
feedwater system RTDs next Unit 3 refueling outage.

The inspectors concluded that the corrective actions initiated by the
licensee sufficiently address the violation. The inspectors noted that
several of the significant corrective actions were not described in the
licensee's response to the Notice of Violation. Based on this review,
VIO 96-01-01 is closed.

2.5.2 (CLOSED) IFI 259,260,296/94-24-08, PER Implementation

In September, 1994, site inspectors monitored BFN's corrective action
programs and concluded that expeditious resolution of identified BFN
problems and true validity of .the licensee's trending programs was
dependent on a full and thorough implementation of the in-place PER
process. They further concluded that at that time, the process had not
been fully accepted by all BFN employees. In review of the current BFN
PER Process one of the inspectors noted the following:

As presented. in SSP-3.4, Corrective Action Program, Revision 15,
January, 1996, current procedural controls appear to "more-than-
adequately" -address conditions that are adverse to plant safety.
In recently received PERS the inspection staff has noted
improvements in PER implementation and followup.

In January, 1996, a region-based inspector (IR-95-27) performed a
review which concluded that BFN plant departments had fully
implemented the PER program. The inspector also noted that BFN's
goals to, 1) lower thresholds for reporting issues, 2) promptly
evaluate problem evaluation reports and 3) properly trend PERs
were quite adequate. The inspector further noted that BFN
oversight of the corrective action program was effective and that
personnel aggressively pursued event correction 'with the in-place
program.

The resident inspectors routinely monitor the PER process and attend
Management Review Committee meetings. No programmatic weaknesses have
been noted. Considering these PER issues, the inspectors concluded that
BFN's current corrective action program and on-going routine use of PERs
adequately addresses the PER implementation and employee acceptance
concerns. Therefore, this item, IFI 94-24-08, is closed.
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In the area of Operations, one violation and one unresolved item were
identified.

3.0

3.1

MAINTENANCE (62703, 92902, 40500, 61726, 92901)

MAINTENANCE AND SURVEILLANCE ROUTINE OBSERVATIONS

Ma'intenance activities .and surveillance tests were observed and/or
reviewed during the reporting period in accordance with the guidance in
Inspection Modules 62703 and 61726.

The following maintenance and surveillance activities were reviewed and
witnessed during, routine inspections:

WO 96-000878-00 MS Line "A" Flow Element M Indicating Switch 3-PDIS-
01-013C Card Replacement

On December 12, 1995, the indication provided by switch 3-PDIS-Ol-013C
(1 of 4 switches which are part of the RPS logic circuitry for the "A"
Main Steam line flow) began to oscillate. On January 30, 1996 a WO was
generated and on March 29, 1996, the WO was issued for work. The work
involved placement of circuit jumpers to bypass the switch, removal of
the switch ATU card, installation of a new indicator, and removal of
jumpers. Procedures in the work package included provisions for
placement and removal of the jumpers, referenced the safety evaluation
for installment of the jumpers, provided specific sign-offs for
completion of job tasks, and presented specific job actions necessary
for work completion. No deficiencies were observed and the work order,
work order package, job clearance tagging, and work cleanliness controls
were found acceptable. Post maintenance functional testing was
performed in accordance with 3-SI-4.2.A-ATU(C), PCIS ATU Channel A2
Functional Test and overall circuitry testing was acceptable.

WO 96-004987-00 (Scaffolds Used To Perform) Routine Maintenance To
Correct Various Seismic-Related Walkdown Discrepancies

On March 28, 1996, during a routine walkdown of the Unit 3 reactor
building, one of the inspectors reviewed the adequacy of construction
and placement of scaffolding being used to perform the above WO. The WO

addressed housekeeping, cleanliness items, and also some seismic-related
activities. The inspector noted that job-related scaffolding lacked
toe-boards and that the scaffolds were located directly above RPS
instrumentation racks 3-LPNL-025-0005AEB and 925-0005C&D. Both racks
contained transmitters labeled as "Unit Scram Hazard". This job
scaffolding placement and construction issue was immediately brought to
the attention of the SOS. On April 4, during another routine walkdown
of the reactor building, one of the inspectors noted that on March 31,
the scaffolding had been moved away from the above referenced instrument
racks and constructed in such a way that any items dropped would be
deflected away from the instrument rack area. The inspector found that
this replacement scaffold's construction/placement to be an improvement
over the original setup and acceptable.
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WO 96-002853-00 Troubleshoot Blown HS Line "D" Outboard HSIV Position
Limit Switch Fuse 3-FU1-001-0052B

On March 27, 1996, the "D" HSIV Position Limi.t Switch Fuse, 3-FU1-001-
0052B; which is part of the circuitry that provides an input into the
".B" RPS channel, cleared. Operations group personnel immediately
replaced the blown fuse; however, this fuse also failed. Operations
personnel immediately notified licensee management and the above
corrective maintenance WO: was initiated to troubleshoot the circuitry.
One of the inspectors observed some of the troubleshooting activities.
The problem was traced to a grounded limit switch. The limit switch was
replaced in accordance with the WO, another fuse was placed in the
circuitry and appropriate/correct outboard HSIV position input into the
RPS was restored'ost maintenance testing was performed and overall
circuitry status was found acceptable.

WO 96-005229-000 Unit 2 RHR System I Shutdown Cooling System Test
Connection Leak

During the initial drywell walkdown at the beginning of the Unit 2
Cycle 8 refueling outage a leak was observed from a test connection
located on the RHR Loop I injection line. The leak was determined to be
due to a cracked weld located between the twenty-four inch RHR pipe
weld-o-let and the three-quarter inch test connection nipple. The
licensee removed the old pipe nipple, welded in a new nipple and
performed a dye penetrant non destructive examination. The weld will
again be visually inspected after the reactor is pressurized. Although
the component is Class 1 piping, it is not subject to ASHE Section XI
testing because its diameter is less than one inch.

2-SI-4.5.A. I.d(II) Core Spray Flow Rate Loop II
On April 12 1996, the inspector witnessed portions of the performance of
this surveillance. The inspector noted that communication between the
control room and the field was difficult due to the noise generated by
the pump, however, the use of repeat backs overcame this problem. In
one case, the operator in the field'cknowledged the wrong procedure
step but was immediately corrected by the control room operator. The
operator's use of the procedure was correct. It was noted by the
control room operator that the current reading for the 2B pump motor was
eighty-five amps, which was in the yellow band on indicator 2-EI-75-33.
The meter at the breaker was checked and indicated less than eighty amps
which was acceptable. The control room operator initiated' WR on the
control room meter. No other discrepancies were noted with this
activity.

2-SI-4.6.D.2 Main Steam Relief Valves Manual Cycle Test

On April 22, 1996, the inspector witnessed portions of the performance
of this surveillance. During the testing of valve 1-30 the acoustic
monitor did not actuate when the val.ve was opened. A WR and a test
deficiency was written to document the problem. Following adjustment of
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the instrument gain on April 23, the valve was again tested and the
acousti'c monitor operated correctly. The inspector noted good
coordination and communication among the control room staff during this
evolution.

2-SI-4.3.A.1 Reactivity Margin Test

3.2

This surveillance verifies that the shutdown margin of the fully loaded
core with the analytically strongest rod fully withdrawn and all other
operable rods ful.ly inserted is greater than or equal to .38 percent
delta K/K at the most reactive time in core life. The test was
performed on. April 21, during the initial startup following the refuel
outage. The surveillance results indicated the actual shutdown margin
was 2 percent delta K/K. One of the inspectors reviewed the test
results and independently verified the calculations to be accurate.

UNIT 2 REFUELING OUTAGE ACTIVITIES

3.2.1 OBSERVATION OF SPECIFIC WORK ACTIVITIES

The inspection scope consisted of observation of Unit 2 outage
maintenance activities performed on the 2A Recirc Pump, Control Rod
Drive (CRD) Hydraulic Control Unit (HCU) valves, Reactor Water Cleanup
(RWCU) check valve, Main Steam Relief Valve (MSRV), and Residual Heat
Removal (RHR) and Core Spray time delay relays.

Corrective maintenance at Browns Ferry was performed to the requirements
of SSP 6. 1 "Conduct of Maintenance", revision 4, and SSP 6.2
"Maintenance Management System", Revision 18. Preventive maintenance
was performed to the requirements of SSP 6.3 "Preventive Maintenance
Program", Revision 7. Maintenance activities observed included pre-
activity briefings, procedure adherence, personnel qualification,
configuration control and job scope control.

While performing the inspection discussed in this report, the inspectors
reviewed the applicable portions of the FSAR that related to the areas
inspected. The FSAR sections applicable to the inspection scope
included: 3.4, 4.3, 4.4, 4.9, 6.4.3, 6.4.4, and 7.4. The inspectors
noted that the FSAR wording was consistent with the observed plant
practices, procedures, and equipment.

The inspectors observed portions of the .following work activities:
W09501747000
W09600543000
W09500480800
W09501890000
W09600585000
W09600585600
W09600590100

MSRV 2-PCV-001-0022 pilot cartridge replacement
RWCU check valve 2-69-630 repair
2A Recirc pump seal repair
CRD HCU manual valve upgrade
RHR time delay relay surveillance
RHR time delay relay surveillance
Core Spray time delay relay surveillance
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Hechanical maintenance work order W09501747000 consisted of replacement
of the HSRV pilot cartridge for MSRV 2-PCV-001-0022. Work was performed
per the work order and procedure HCI-0-'001-VLV-002, "Hain Steam Relief
Valve Target Rock Hodel 7567 Disassembly, Inspection, Rework, and
Reassembly", Revision 12. The inspectors verified that the lead
maintenance individual was qualified for the task. The personnel noted
that the HSRV. pilot cartridge as received from the vendor was not
assembled correctly. The upper portion of the cartridge was rotated 180
degrees. The cartridge was not installed. The job was stopped and the
cartridge was removed to the warehouse. The vendor was notified and the
vendor reoriented the pilot cartridge and indicated that. the
reorientation of the cartridge would not affect lift pressure or valve
certification. The cartridge was then installed in the plant. This was
an example of good attention to detail by maintenance personnel. The
licensee wrote PER BFPER960377 for documentation and resolution of this
issue.

RWCU check valve .2-69-630 failed its local leak rate test and
W09600543000 was generated for repair. The work was performed per work
order and procedure HCI-O-OOO-CKV001, Revision 10, "General Haintenance
Instruction for Check Valves". The inspectors observed repairs to the
valve which failed its subsequent local leak rate test. The disk
seating angle was machined'o the tolerance limit and the valve fai-led
the subsequent local leak rate test again. At the completion of this
inspection a design change was being considered and PER BFPER960389 was
written for resolution.

W09501890000 consisted of gate valve disc replacements to selected CRD
HCU 612 and 615 manual valves. The work was performed in accordance
with the WO and procedure HCI-O-OOO-GTV-001, "General Haintenance
Instruction Gate Valves", Revision 5. The WO documentation for correct
component verification was weak. An attachment without individual
component verification signoffs was used. Work was not performed on the
incorrect components however correct component verification was not
documented. The.WO package was revised to incorporate individual
component verification.

W09600585000 and W09600585600 consisted of surveillance time testing of
RHR time delay relays. The work was performed per the work order and
procedure 2-SI-4.2.B-45B(I). Previously this surveillance was performed
using chart recorders. The licensee changed the surveillance to utilize
digital timing test equipment. Three relays failed and the licensee
wrote test deficiency notices for the relay failures. The test
deficiencies were documented for relays 2-RLY-74-10AK123A, 2-RLY-74-
10AK124A, and 2-RLY-74-10AK130A which were Agastat model ETR14D3DN003
electronic timing relays which functioned to control RHR pump starts
under accident conditions. Several new relays were tested with
unsatisfactory results. The vendor was contacted and the licensee
determined that the test equipment configuration -was causing incorrect
relay timing. Subsequent testing using the vendor recommended test
equipment configuration was satisfactory. The licensee's review of the
test methodology change from chart recorders to digital timing test
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equipment .was weak and did not recognize the impact of the test
equipment configuration on relay timing and caused unnecessary relay
replacement and testing. The work order documentation was weak in that
relay serial numbers were not included.

W09600590100'onsisted of testing core spray time delay relays. Core
spray time delay relays which had previously been tested using the
original digital test equipment configuration were retested. The work
was performed per W09600590100 and procedure 2-SI-4.2.B-39B. The
inspectors observed the retest of several core spray relays with. the new
vendor recommended digital test configuration and the relays met the
test acceptance criteria. The licensee wrote PER BFPER960366 for
documentation and resolution of this issue on RHR and Core Spray time
delay relay testing.

Implementation of corrective and preventive maintenance activities
observed during Unit 2 Cycle 8 outage was satisfactory. Testing of RHR
and Core Spray time delay relays was weak. A minor deficiency in WO

documentation on the CRD HCU manual valve upgrade work was noted and
corrected by the licensee. Good attention to detail was shown by HHG
personnel on the NSRV pilot cartridge work activity.

3.2.2 OBSERVATIONS OF MAJOR EVOLUTIONS

During the Unit 2 Cycle 8 refueling outage the l.icensee replaced thirty-
eight control rod. drives and thirty-two control rod blades. To perform
this activity the control rods were grouped into five separate groups
each containing more than one control- rod. The work plan was to
withdraw all the control rod blades in the group, uncouple the blade
from the drive, perform the necessary maintenance, then recouple the
blade to the drive and reinsert the blade into the reactor core. TS
3. 10.A.7 allows multiple control 'blades to be withdrawn or removed from
the core only if, the following conditions are satisfied:

The reactor mode switch is locked in the Refuel position.

The refueling interlock which prevents more than one control blade
from being withdrawn may be bypassed on a withdrawn control blade
after the fuel assemblies in, the cell containing that control
blade have been removed from the reactor core.

All other required refueling equipment interlocks are operable.

The inspector noted that this work required a great deal of
communication since the blade and drive for the same CRD could not
safely be removed simultaneously. The inspector reviewed the WOs
associated with the work, attended pre-job briefings, and

witnessed'ortionsof each activity in the field. FSAR Sections 3'.4 and 7.6 were
reviewed and contained no information which contradicted the manner in
which the activity was performed. The inspector considered the work to
be well coordinated and completed satisfactorily.
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On March 24, 1996, one of the inspectors witnessed performance of
various portions of detensioning activities during the disassembly of
the Unit 2 RPV for refuel'ing. All operations were performed in
accordance with, MSI-0-001-VSL001, Reactor Vessel Disassembly and
Reassembly, Revision ll, Section 7.5.. Execution of this detensioning
activity was performed 'under the supervision of an NSSS vendor-supplied,
Refueling Task Manager and a licensee, SRO-qualified, Refueling Floor
Supervisor. The inspector noted that the RPV stud assemblies were
"detensioned" using both a staggered and sequential detensioning
pattern. The inspector also noted that all assigned personnel remained
clear of the tensioner whenever it was under. load. The inspector
further noted that no heavy loads were carried over the vessel or the
SFP during this activity. Removed RPV nuts and washers were stored in
accordance with Section 7.6 of HSI-0-001-VSL001. Observed RPV
detensioning activities were performed in a satisfactory manner and no ~

procedural nor work discrepancies were noted by the inspector.

On March 25, 1996, one of the inspectors observed dismantling and
removal activities of the steam separator assembly during preparations
for refuel. All operations were performed in accordance with, HSI-0-
001-VSL001 Reactor Vessel 'Disassembly and Reassembly, Revision ll,
Section 7. 13. Coordination of these activities was performed by an NSSS
vendor-suppl,ied, Refueling Task Manager and a BFN, SRO-qualified,
Refueling Floor Supervisor. The inspector noted that the moisture
separator, lifting strongback was correctly positioned over the assembly,
proper slings and hook assemblies were used, that slack had been
appropriately removed and the slings appeared to be equally tensioned
prior to the actual lift. The inspector also noted that refueling
personnel adequately verified freedom of movement between the separator
and hold-down bolt areas prior to separator movement to the refueling
cavity 'holding area. The inspector further noted that licensee
radiological personnel appropriately monitored the area during separator
removal and movement and that all non-essential personnel were cleared
from. the area prior to the lift. Observed activities were performed in
a satisfactory manner and no procedural nor work discrepancies were
noted by the inspector.

3.2.3 MAINTENANCE ORGANIZATION AND ADMINISTRATION

The inspectors reviewed the licensee's control of maintenance work and
outage status. Maintenance department morning status meetings were
observed. The inspectors determined that the BFNP maintenance
department morning work status meetings were effective. Management and
all departments were represented. Personnel were knowledgeable of job
status. Work priorities for the day were established. The meeting
demonstrated a good safety focus with specific attention paid to
reliability and risk assessment in identifying and emphasizing specific
protected equipment. The inspectors reviewed the outage summary data
through March 30, 1996, which indicated corrective maintenance,
preventive maintenance, modification workplans, and surveillances were
all ahead, of schedule. PHT completion was behind schedule. As of
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March 30, 1996, 71 unplanned items had been added to the outage schedule
and 27 were complete.

The .inspectors reviewed the licensee's current site maintenance
assessment for the second quarter of 1996. Maintenance Organization and
Administration, Plant Material Condition, Preventive Haintenance,
Maintenance Procedures and Documentation, Maintenance History, and
Maintenance Personnel Knowledge and Performance were rated satisfactory.
Materials Management and .Foreign Material Exclusion were rated as
improvement needed with an improving trend. Conduct of Maintenance and
Work Control were rated satisfactory with a declining trend noted.
Maintenance Facilities and Equipment was rated as a strength.

Maintenance performance indicator tracking and. control of work was
satisfactory.

3.2.4 MISCELLANEOUS MAINTENANCE ISSUES

The inspectors performed walkdowns of the EDGs to inspect material
condition and observed housekeeping in the areas where maintenance
was observed. Several minor discrepancies were noted in the EDG
walkdowns. The flex hose on EDG B right bank lower air motor was
frayed. EDG D left bank air motor pinion gear air tubing was
crimped. EDG material condition was acceptable, minor air start
system discrepancies were identified to the licensee.
Housekeeping in areas where maintenance was observed was
acceptable, however housekeeping was weak in the Unit 2

auxiliary'nstrumentroom and steam tunnel.

3.2.5 OVERALL MAINTENANCE PERFORMANCE DURING'HE UNIT 2 OUTAGE

As discussed above, the inspectors observed various maintenance
activities during the Unit 2 outage. The inspectors noted very few
problems occurred associated with maintenance performance during the
outage. Supervision;was observed to be actively involved. Activities
were well coordinated. Communications between working groups were
improved over previous observations. Emergent work was handled well.
The inspectors reviewed a list of work items deferred or removed from
the outage schedule and concluded that the number was not excessive and
the deferments were reasonable. During the outage, PERs were designated
as "required for restart" by management during review.- These PERs were
addressed prior to startup. Additionally, reviews of open PERs were
conducted to ensure no work activities had been missed. All existing
"Category 1" operator workarounds were addressed prior to the Unit 2
startup.

3.3 FIN/INAGE TEAM ACTIVITIES

During the inspection period, one of the inspectors examined "Fix-It-
Now" (FIN) and "On-line/Non-Outage" (INAGE) team troubleshooting and
repair activities. The licensee's FIN/INAGE concept was utilized for
Unit 3 maintenance while Unit 2 was in an outage configuration. The
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inspector noted that FIN/INAGE teams, comprised of engineering,
maintenance and planning personnel would address specific Unit 3
problems which required prompt corrective maintenance action. FIN/INAGE
coordinated their actions with the Operations group and performed
appropriate maintenance activities to address the issues. The inspector
noted that BFN's FIN/INAGE approach did not involve unit modifications,
major system/component repairs or any Unit 2 outage work. The inspector
examined the following FIN/INAGE team activities:

On April 5, 1996, noisy 3B Drywell Control Air motor bearings were
noted by a Unit 3 AUO and reported to the ASOS. The FIN/INAGE team
was contacted and after analysis, recommended bearing replacement
and submitted WR ¹284982. During planning for the repair, INAGE
group engineering personnel noted that the motor bearings were an
integral part of the motor assembly and that replacement of the
motor itself would be a better option. The motor was replaced,
the system satisfactorily tested, and returned to service.

On April 5,,1996, a Unit 3 AUO reported that the 3A EDG right bank
air compressor relief valve and the 3B EDG left bank air
compressor relief valve were lifting below designed setpoint. The
FIN/INAGE team initiated WOs 95-017163-008 8 009, and the reliefs
were immediately replaced. The FIN/INAGE team further examined
the removed relief valves and noted that these recently installed
reliefs, which were also of an upgraded design, contained springs
which were of a different material construction than the
originally designed/installed valves. They promptly notified site
engineering for further evaluation of the problem and started
paperwork in an attempt to obtain and reinstall the original.ly
designed type reliefs.

On April 6, 1996, after sampling of the 3A and 3B CRD pumps,
Operations noted that the inboard and outboard motor bearings had
the proper oil, (STO-I); however, the color of the 3A pump oil
differed from that of the 3B pump. After further investigation by
the FIN/INAGE group, they discovered that one pump had Shell STO-1
oil while the other contained Mobil STO-1 oil. Pump oils were
changed to the Mobil-type oil and plans were made to further
investigate lubrication of these pumps.

The inspector concluded that the licensee's FIN/INAGE program was
effective in resolving Unit 3 equipment issues during the Unit 2 outage.

3.4 REVIEW OF IST REQUIREMENTS FOR ECCS KEEPFIL'L PUMPS

The inspectors evaluated plant keep-fill systems, performed system
walkdowns, reviewed applicable documentation and noted the following:

BFN uses passive systems, rather than active systems, to keep
their system discharge lines filled.
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BFN uses the condensate storage tank as a primary means of
supplying the HPCI/RCIC systems and the pressure suppression
system as a primary means of supplying the LPCI/CS systems. The
inspector further noted that the pressure suppression system can
be supplied with plant demineralized water and/or condensate
system water and that these systems can also serve as a secondary
means of providing needed inventory to the LPCI/CS systems.

In the BFN systems, associated inventory tanks and designed system
head tanks are located at sufficiently higher elevations than the
associated system pump suctions and. loops. This design,
therefore, continuously provides a positive head, of about 30 to
40 psi, to their components.

To ensure that each system's discharge piping is filled, these
systems are tested on a monthly basis and verified to meet TS
surveillance requirements 4.5.H. 1 through 4.5.H.4.

The inspector concluded that the recommended IST keep-fill requirements
for BWRs is currently being achieved at BFN, UFSAR information on these
systems is also current and, final.ly, BFN's passive keep-fill systems
are being adequately tested and overall IST criteria for such systems
has been met.

3.5 AUTO START OF UNIT 1/2 "D" EDG

On Harch 28 1996 while erfop rming a 4kV shutdown bus 1 functional
check, a personnel error resulted in a loss of normal offsite power to
the 4kV shutdown board D and subsequent starting and loading of the
associated EDG to that bus. In addition to the auto start of the EDG, a
partial primary containment isolation system actuation occurred when the
associated RPS bus was deenergized. The error, occurred when a
maintenance worker erroneously defeated a cell'witch in the shutdown
board alternate supply breaker. The applicable procedure was on hand
and being referenced during the work. Although the alternate breaker
was racked out at the time when the cell switch was defeated'he EDG
logic indicated the breaker was racked in and closed. The normal supply
breaker then tripped open, the EDG sensed undervoltage on the bus, and
auto started and tied-on. The personnel involved in the event were
disciplined and the activi.ty was subsequently completed satisfactorily.
The licensee plans to submit a LER on this incident which should provide
additional details associated with the cause of the event.

3.6 3C EDG FIELD FL'ASH BREAKER FOUND OPEN

On February 29, 1996, during routine evening shift rounds in the 3C EDG
room, an assistant unit operator found the field flash breaker for the
3C EDG in the open position. This renders the EDG inoperable. The
Unit 3 assistant shift operations supervisor was notified, the EDG
momentarily declared inoperable, and the breaker returned to its normal
closed position. The breaker had been verified as closed on evening
shift the previous day, therefore the breaker could have been open for a
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3.7

maximum of 24 hours. The licensee initiated BFPER960177 to document the
matter. An initial inspection of the 3C EDG room revealed a scaffold
access ladder in close proximity (approximately 2 feet) to the breaker
in question. The licensee reasonably assumed that a worker gaining
access to the scaffolding most likely bumped against the breaker causingit to open. The licensee's scaffolding control procedure, O-TI-264,
Scaffolds and Temporary Platforms, paragraph 7.3. 15. 1, requires that no
scaffolding/scaffolding access and egress points or platforms be erected
closer than 3 feet from any access point of electrical boards, panels,
or panels with electrical switches which could possibly cause inadequate
protection of switches from being repositioned. Additionally, a signoff
requiring verification of the 3 foot minimum clearance is to be
performed in the scaffold/temporary erection checkl'ist (Appendix M to 0-
TI-264). These requirements were added to the procedure as corrective
actions following a similar occurrence in March, 1995. Specifically, as
a worker exited a scaffold (constructed less than 3 feet from the field
flash breaker electrical panel) in the 3D EDG room, he accidentally
bumped the field flash breaker causing it to open (IR 95-22).

In response to the February 29 event, the licensee has initiated the
following corrective actions; 1) A guard will be installed on the eight
EDG field flashing breakers to prevent an inadvertent mispostioning, 2)
All craft personnel responsible for installation of scaffolding will be
briefed on the specific requirements of 0-TI-264 for the proper
installation of scaffolding near electrical panels, 3) Operations will
evaluate the need for placement of protective covers on other breakers
in plant, and 4) Site engineering will evaluate the placement of a loss
of power alarm on the field flashing breaker circuits. In addition,
appropriate personnel action was initiated to the involved persons.

This matter represents a failure to follow the licensee's procedures for
the construction and placement of scaffolding. Procedure 0-TI-264
specifically prohibits the placement of scaffolding access and egress
points within 3 feet of electrical boards and panels unless permitted by
the SOS. After a detailed review of the matter, the .inspectors
concluded that this failure to follow procedure constitutes a violation
TS. TS 6.8. 1. I.a requires that written procedures shall be established,
implemented, and,maintained covering the applicable procedures
recommended in Appendix A of Regulatory 'Guide 1.33, Revision 2,
February, 1978. Paragraph 9 of Appendix A of Regulatory Guide 1.33
recommends procedures for performing maintenance that can affect safety
related equipment. This issue, is identified as VIO 296/96-04-07,
Failure to Follow. Procedural Requirements for the Installation of
Scaffolding.

ECCS ACTUATION DURING WORK IN EQUIPMENT CABINET

On April 3, 1996, at approximately 4:16 p.m., Unit 2 received a spurious
high drywell pressure signal which caused an auto-start of the sites 8
EDGs,,all Unit 2 Core Spray Pumps, the 2D RHR pump, and the B3 and C3
EECW pumps. At the time of the event Unit 2 was in cold shutdown for
its Cycle 8 refueling outage with the reactor disassembled and the
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cavity flooded, while Unit 3 was operating at rated load. No ECCS
injections occurred, however, when the 2D RHR pump started it joined the
2B RHR pump in the shutdown cooling mode of operation recirculating
water from and to the reactor vessel. Core Spray did not inject due to
their,injection valves being tagged closed. Plant operators secured the
EDGs, CS Pumps, and the 2D RHR pump within minutes after initiation.
The event was report to the NRC in accordance with 10 CFR 50.72 at
6:05 p.m. BRPER960378 was initiated to. document the event and an
Incident Investigation team was formed.

Preliminary investigation revealed that at the time of the event an
electrician was working in auxiliary instrument cabinet 2-9-81
installing wiring for the digital feedwater modification. Although the
electrician noted a number of relays actuating while he. was performing
work, he concluded that an action independent of his wor k had caused
these actuations. He, therefore, continued with his work. Minutes
after the event, a number of licensee personnel entered the auxiliary
instrument room to -evaluate the incident. A number of persons stated
that they .had seen wires with bared ends in the panel. When the
inspector viewed the panel the next day, all wire ends were properly
insulated.

3.'8

'3.8. 1

The .II team reviewed the event and concluded that the most likely cause
of the event was one or more of the wires being installed came in
contact with panel components and/or a ground. This in turn introduced
an electrical fault into the logic system resulting in the ESF
actuations. The II team has concluded that because this work is now
complete, -Unit 2 can be restarted without risk of further ESF
actuations. Investigation into the root cause will continue following
,the restart of Unit 2. The inspectors concluded that this approach to
resolution is satisfactory.

ADDITIONAL REVIEW OF UNI'T 3 SCRAM EQUIPMENT ISSUES

"3C" .FEEDPUMP DISCHARGE CHECK VALVE — MATERIAL CONSIDERATIONS

On April 21, 1996, the 3C feedpump discharge check valve (3-FCV-003-
0092) valve disk parted from,.the disk post and the tail link arm during
a pump transient. (See .Appendix A.). This is further discussed in
paragraph 2.2.3. To evaluate the licensee's action related to the
failed valve, the inspectors. interviewed licensee personnel, reviewed
.records and conducted a walkdown inspection of check valve internals and
installed valves.

The licensee indicated that there had been problems with the disks
separating from the tail link swing arms before 1977. The valves were
modified in 1977 to use a threaded post. A problem with a disk separat-
ing from the post was experienced again in 1980. The vendor implemented
the use of anti-rotation pins in 1980. Between 1980 and 1991 the
licensee replaced or modified all the Unit Nos. 2 and 3 disk/swing arm
assemblies such that al'1- assemblies contained the anti-rotation device.
In February 1993, during the course of a routine PM, a Unit 2 feedpump
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discharge check valve was noted to have damaged parts. All three Unit 2
feedpump discharge check valves were inspected. Problems were noted in
valves 2B and 2C. These problems were corrected and the valves returned
to service. In April 1996 the 3C feedpump discharge check valve disk
parted from the post.

The valves are identified as AHETEK Inc, Schutte Koerting 18" Swing
Check with air closure. AHETEK Schutte 8 Koerting Division Drawing No.

'77s-0318V, Sheet 1 of 2, Instructions for AMETEK S&K Fi : 828-0 or 828-A
Swin Check Valve, states that the valves should be installed in a
straight run of horizontal piping. Fittings or pipe bends should be
located at least ten (10) pipe diameters upstream or down stream from
the valve. In point of fact the valves are located no more than two
pipe diameters from fittings both up and downstream. In addition the
valves are installed in vertical pipe runs.

It should be noted that the lateral and diametrical'learances between
the Tail Link and the Disk Post were designed loose to facilitate a good
seat fit at closure.

The history of the feedpump discharge check valve inspection results
provided by the licensee as gleaned from Haintenance Work Orders and
direct observation are found in the Table l. A sketch showing the
arrangement of the Disk, Tail Link (Swing Arm), Anti-Rotation Pin, Nut
and Nut locking Pin is contained in Appendix A to this report.

Table 1: Feed um Dischar e Ins ection History
Valve Identifica-
tion

Ins ection Date

2-FCV-003-0094 2A

Disk Post Nut
Nut

'Locking
Pin

Anti-Ro-
tation.
Pin

Disk
Rota-
tion

Tail
Link
Bore

February 1993 No Dama e Recorded NDR

April 1996 Threads
Damaged/
Hi ssin

2-FCV-003-0093 2B

Loose
on
Post

Hissing Bent but
intact

No NDR

February 1993 Threads
Dama ed

April 1996 Threads
Eroded

2-FCV-003-0092 2C

Loose Intact
on But Ero-
Post ded

Sheared yes

NDR'issing Damaged NDR NDR

over
size

February 1993 Threads NDR Hissing Damaged. NDR
Dama ed

NDR
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Table 1: Feed um Discharge Ins ection History
Valve Identifica-
tion

Ins ection Date

Disk Post Nut
Nut
Locking
Pin

Anti-Ro- Di sk
tation Rota-
Pin tion

Tail
Link
Bore

April'996

3-FCV-003-0094 3A

Locking Pin and Nut Secure Broken yes
3

II
4

over
size

April 1996

3-FCV-003-0093 3B

April 1996

3-FCV-003-0092 3C

NDR

NDR

Loose
on
Post

Loose
on
Post

NDR

Reduced
Diameter

Signs of
Wear

NDR

No

No

over
size

NDR.

0 April 1996 Separated
from 'Post

Loose
on,
Post

Sheared Sheared Yes NDR

From the above data, it appears that turbulence resulting from the
. valves close proximity to upstream and down stream fittings, as well as

the valves orientation, caused a great deal of movement/vibration of the
swing arm assemblies. The combination of loose clearances, exacerbated
by .erosion, fretting, and impact appears to be a likely scenario for the
failure of the anti-rotation pin. Once the anti-rotation pin failed,
the resulting rotation of the disk would only accelerate the degradation
of the swing arm assembly, the loss of the nut retaining pin, the
backing off of the nut, and loss of the nut or parting of the post.

At the date of this writing, the licensee was still actively investigat-
ing the circumstances surrounding the check valve failures. This issue
will be identified for tracking purposes as Inspector Followup Item
50-296/96-04-04, Failure of Feedwater Pump Discharge Check Valve. At
the close of the report period, information indicated that the
licensee's corrective action over several years in response to continued
check valve degradation were not strong.

3.8.2 REACTOR WATER CLEAN UP SYSTEM HEAT EXCHANGER FLANGE LEAKS

As discussed i'n paragraph 2.2.4, a Unit 3 scram, caused a transient in
the RWCU system which resulted in a leak on a RWCU heat exchanger
flange. To evaluate the licensee's actions related to the event, the
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inspectors interviewed licensee/contractor personnel and reviewed
records.

The records reviewed included: Maintenance Work Orders; Engineering
evaluations; procedures; and drawings.

In 1982, the licensee experienced leaks in 2A, 2B, and 3C RWCU HX to HX
head flange connections, and installed leak seal clamps. In 1989 the
licensee experienced similar leaks on the 2C, 3A, and 3B RWCU HXs, and
installed leak seal clamps. These leak seal clamps were made permanent
modifications to, the plant. The licensee stated that the leak seal
clamp repair technique was chosen over the traditional refurbishment of
the flange faces because of ALARA considerations.

The licensee's records indicate that the clamps on RWCU HXs 2A, 2C, and
3C leaked and were removed once, cleaned and re-installed. The 3A and
'3B RWCU HXs leak seal clamps leaked and were removed once, cleaned and
re-installed and subsequently leaked a second time and were re-injected.
The '2B RWCU HX leak seal clamp was installed in 1982, it leaked and was
removed, cleaned and re-installed April 3, 1993, leaked a second time
and was re-injected Hay 28, 1993, and subsequently leaked a third time
and was removed and refurbished in 1995.

At the close of this report period the licensee was completing final
repairs to the HX flange connection.

The licensee actions so far, are consistent with the TVA program.
However, at this writing, it is not clear whether the initial exposure
savings realized by the leak seal clamp have not been offset by the
subsequent cycles of leaks, removal, cleaning, re-installation, leak re-
injection etc. This issue will be identified for tracking purposes as
Inspector Followup Item 50-296/96-04-05, RWCU Heat Exchanger Flange
Leak.

3.9 INSERVICE INSPECTION (ISI)

BACKGROUND

Browns Ferry Unit 1 is in an extended shutdown status, in the third, 40-
month period, of the first, ten-year interval (Il, P3). Unit 2 is
operating in its ninth fuel cycle, having just completed Refueling
Outage (RFO) No,. 8, which was the first outage in the second 40-month
period of the second ten-year interval ( I2, P2, 01). The second 10-year
interval, for Unit 2 is scheduled to end Hay 24, 2001'. Unit 3 is
operating in its seventh fuel cycle. RFO 7, currently scheduled for

The Unit 2 second ten-year interval is in actuality
nine years so as to preserve the original schedule5
secon5 and third ten year interval end dates of May 24,
2001 and May 24, 2011. This compensates for the 12
month extension discussed in TVA letter dated March 1,
1988.
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March 1997, will be the first outage of the first 40-month period, of
the second 10-year interval (I2, P2, Ol). The first 10-year interval is
scheduled to end November 18, 1996.

Unit 1 received its Construction Permit May 10, 1967, its Operating
License 'December 20, 1973, and declared commercial operations on
August 1, 1974. Unit 2 received its Construction Permit Hay 10, 1967,
its Operating L'icense on August 2, 1974, and declared commercial
operations on March 1, 1975. Unit 3 received its Construction Permit
July 31 1968, its Operating License on August 18, 1976, and declared
commercial operations on March 1, 1977 .

The applicable code for ISI, for Units 1 and 3 is the ASHE BEPV Code,
Section XI, 1974 Edition with Addenda through the Summer 1975 (74S75)
for everything except technique. The applicable code for technique is
the ASME BEPV Code Section XI, 1986 Edition and no Addenda (86NA). The
applicable code for ISI, for Unit 2 is the ASHE BKPV Code, Section XI
86NA.

TVA nondestructive examination (NDE) personnel, were performing liquid
penetrant (PT), magnetic particle (HT), ultrasonic (UT), and visual (VT)
examinations under the umbrella of the TVA Quality Assurance (QA)
Program. The In Vessel Visual Inspection (IVVI) of the Reactor Pressure
Vessel (RPV) was conducted by General Electric Company (GE) under the
umbrella of the GE QA Program.

The inspectors reviewed documents and records, and observed activities,
as indicated below, to determine whether ISI was being conducted in
accordance with applicable procedures, regulatory requirements, and
licensee commitments.

3.9. 1 ISI Program Review, Units 1, 2 and 3

The inspectors reviewed the following documents relating to the ISI
program to determine whether the plan had been approved by the licensee
and to assure that procedures and plans had been established for the
applicable activi'ties.

While the ten-year inspection interval would normally
end on the tenth anniversary of the date of commercialoperations, ,Units 1 and 3 are still considered to bein their fxrst, ten-year ISI inspection interval be-
cause the ASME Code allows for the extension of inspec-tion intervals to compensate for extended outages. Asdescribed in a TVA letter dated March 1, 1988, the
second ten-year interval will start November 19, 1996for Unit 3 and one year after the restart of Unzt 1.



il

ik



26

ID Rev.

Documents Reviewed

Title
2-SI-4'.6.G
12/15/95

1/3-SI-4.6.G'12/15/95

IEP-100
10/13/95

IEP-101
10/26/95

4/22/96

6 Inservice inspection Program Unit 2

6, Inservice. inspection Program Units 1 and 3

2 Administration of NDE Examination (NDE)
Procedures

1 Inspection .'Services Organization ( ISO) Ad-
ministrative Procedure

Examination Scan Plan .(TVA-PRISM)

0

These, documents were appropriate for the intended application.

3.9.2 'Review of NDE Procedures, Units 1, '2 and 3

The inspectors reviewed the procedures listed below to determine whether
these procedures were consistent with regulatory requirements and
licensee commitments. The procedures were also reviewed for technical
content. The following procedure revisions have not been previously
reviewed by the NRC'..

Procedures Examined

ID Rev. Title Subject

MSI-0-001-INS001
3'/25/96

N-'VT-7
1/18/96

N-MT-6
3/11'/96

N-.PT-9
1/18/96

'N-'UT-18

4'/16/96'-UT-28

2/20/96

2 Reactor Vessel Internals and Ultra-
sonic Inspection

'3 Visual'xamination of BWR Reactor
Vessel & Core Support Structure
(guality Related)

12, Magnetic Particle Examination for
ASME and ANSI Code Components and
Welds (guality Related)

12 Liquid Penetrant Examina'tion of
ASME and ANSI Code Components

and'elds(guality Related)

20 Manual Ultrasonic Examination of
Piping Welds and Vessels With Wall
Thicknesses 2 Inches and Less "gua-
'lity Rel'ated"

6 Ultrasonic Examination of Weld "gu-
ality, Related"
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Procedures Examined

ID Rev. Title Subject

N-UT-39
2-20/96

N-UT-42
2/20/96

N-VT-1
4/16/96

GE-VT-BFN-202V1
3/23/96

3 Manual Sizing of Plainer Flaws "gu-
ality Related"

Ultrasonic Examination Using the
Amdata Interaspect System For The
Detection of Intergranular Stress
Corrosion Cracking in Weldments
"guality Related"

24 Visual. Examination Procedure For
ASHE Section XI Preservice and In-
service "equal,ity Related"

0 Procedure for In Vessel Visual In-
spection (IVVI) for BWR 4 Reactor
Pressure Vessel Internals

Relative to procedure N-PT-9, the inspectors noted .the following:

The area of interest, as specified, for all PT examination, in
Procedure N-PT-9, Li uid Penetrant Examination of ASME and ANSI
Code Com onents and Welds, was the weld and ',-inch of base
material on each side of the weld. The weld and ',-inch on each
side of the .weld is consistent with the ASHE Section XI 86NA the
Code of record for Unit 2. The weld and ',-inch on each side of
the weld is not consistent with the ASME Section XI 74S75, the
Code of record for Unit 3. ASHE Section XI 74S75, Table IWB-2500,
Categories B-F Pressure Retaining Dissimilar Metal Welds,
Specifies that the area of interest" ...shall include the base
material for at least one wall thickness beyond the weld." and
Category'-J Pressure Retaining 'Welds in Piping, specifies "1'n the
case of branch connections, the areas of interest shall include
the weld metal, the base metal for one pipe thickness beyond the
edge of the weld on the main pipe run, and at least 2 in. of base
metal along the branch run." Therefore, Unit 3 welds in piping
with wall thickness over ',-inch, ISI PT examined in accordance N-
'PT-9, did,not get an ASME Section XI 74S75 Code acceptable
examination.

The licensee indicated that procedure N-.PT-9 was revised, in
contemplation of the Unit 2 change from ASHE Section XI 74S75 to
86NA, without considering the ramifications to Units 1 and 3,
which at that point in time, were still in long term shutdown, but
notwithstanding still committed to 74S75.

The licensee, after notification by the inspectors, investigated
and determined that some 20 welds were incorrectly examined.
Failure to conduct ISI examinations in accordance with the ASHE
Code o'f record is a violation of 10 CFR 50.55a(g).
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Because the Code of record for ISI for Unit 3 will change to ASME
Section XI 86NA before any subsequent ISI PT examinations are
conducted, and ASME Section XI 86NA specifies an area of interest
to be the weld and ',-inch, this violation is of minimal safety
significance. The failure of TVA to recognize diverging
requirements for PT areas of interest, with two different Codes of
record, is an example of lack of attention to detail. This
failure constitutes a violation .of minor significance and is being
treated as a Non-Cited Violation, consistent with Section IV of
the NRC Enforcement Policy. This violation will be identified as
Non-Cited Violation 50-296/96-04-06: Failure to Perform PT
Inspection in Accordance With the ASME Code.

~ To find the implementation of ASME Code Section V, Article 6,
paragraph T-625 required control of contaminants in PT materials,
the inspectors were led through five separate documents ending
with the Code: From N-PT-9, Li uid Penetrant Examination of ASME
and ANSI Com onents and Welds, to N-GP-9, A roved Materials — All
NDE Methods, to G-29 P.S.4.M. l. 1, Process Specification Material
Fabrication and Handlin Re uirements — Austenitic Stainless
Steel, to PF-01052, Standard Material Specifications Section 2A:
Consumables and Other Materials, Purchase S ecification for Li uid
Penetrant Materials for Use on Stainless Steel, to ASME Code
Section V, Article 6. This path is circuitous, unnecessarily
cumbersome and considered a weakness in the licensee's NDE
program. The licensee indicated that they would look into this
issue further and make appropriate corrections.

Relative to procedure N-VT-l, the inspectors noted the following:
~ N-VT-1, Part A VT-1 Visual Examination, Paragraph A.O states

in part: " ACCEPTANCE CRITERIA B-G-I AND B-G-2 PRESSURE
RETAINING BOLTING ...A.4.3 The following relevant conditions
are unacceptable: ...E) Hissing or loose bolts (minimum
hand tight), studs, nuts, or washers..." The phrase hand
tight is not defined in the procedure. The inspectors were
told that in this application hand tight means can not be
moved by hand. The inspectors pointed that hand tight has
other meanings through the TVA system., This lack of speci-
ficity, is considered a weakness in the licensee's NDE
program. The licensee indicated that they would look into
this issue further and make appropriate corrections.

Except as noted above, these documents were well written and
appropriate for their intended application.

C. Observation of Work and Work Activities, Unit 2

The inspectors observed work and work activities, reviewed certif-
ication records of NDE equipment and materials, and reviewed NDE
personnel qualifications for personnel who had been utilized in
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the ISI examinations during this outage; The observations and
reviews conducted by the inspectors are documented below.

Activities Observed

Liquid Penetrant Examination (PT)

The .inspectors observed/reviewed .records for the PT examinations
of the welds listed below. The observations were compared with
the applicable, procedures and the Code. Welds marked (t) were
examined by document review.

Liquid Penetrant (PT) Examinations Observed

Code Drawing/Weld No. System
Cat./Item

B-F/B5. 10'.

C-F-I/C5.111

'C-F-I/C5..11''

C-F-I/C5.111'-F/B5.

1301

B-F/B5.
130'-.F/B5.'Ioi

C-F-I/C5.
11'B-J/B9.311

B'-J/B9.11'PV'CRD

2-33

CSS DCS-2-14

'CSS DCS-2-15

CSS DCS-2-10

CSS TCS-2-410

'CSS TCS-2-406

RPV TCS-2-401

CSS DCS-2-1-1

RECIRKR 2-36

'RHRS DRHR 2;03

Control Rod Drive
.Core Spray

Core Spray

Core Spray

Core Spray

Core Spray

Core Spray

'Core Spray

Reactor Recirculation
Residual Heat Removal

The inspectors noted that the .batch number for the penetrant used
in the examination 'of weld CSS TCS-2-406 was erroneously listed as
21181 vice 211B1. The record was subsequently corrected.

The examinations were performed satisfactorily.

Nagnetic Particle Examination (HT)

The inspectors observed/reviewed records for the HT examinations
of the welds listed below. The observations were compared with
the appl'icable procedures and the Code. Welds marked (t) were
examined by document review.
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Magnetic Particle (HT),Examinations Observed

Code Drawing/Weld System
Cat./Item No.

8-J/Bg.lit
C-F-2/C5.51t

8-J/89.11t
8-J/89.lit
,B-.J/89. 11t

8-J/89.31t
8-3/89.lit
8-J/89.,'I It

KFW 2-15

HPCISHCPI 2-02

HSS KMS 2-076

MSS KMS 2-106

HSS KHS 2-062

,MSS KHS 2-003

HSS'MS 2-038

MSS KHS '2-052

Feedwater

High Pressure Coolant Injection
Hain Steam

Hain Steam

Hain Steam

Hain, Steam

Main Steam

Hain Steam

The above the examinations were performed satisfactorily.
Ultrasonic Examination (UT)

The inspectors observed/reviewed records for the UT examinations
of the welds listed below. The observat'ions were compared;with
the applicable procedures and the Code. Welds marked (t) were
examined by document review.

Ultrasonic (UT) Examinations Observed

Code Drawing/Weld System-
Cat. /Item No.

CRDS RCRD-2-50'ontrol Rod Drive
8- F/85. 130i

8-F/85. 130t

8-J/89. Ilt
C-F-.2/C5.51t

8-J/89.11t

TCS-2-410

TCS-2-406

FWS KFW-2-15

Core Spray

Core Spray

Feedwater

RHRS TRHR-2-362 Residual Heat Removal

RHRS DRHR-2-03 Residual .Heat Removal

The examinations were performed satisfactorily.
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Visual Examinati on (UT)

The inspectors observed/reviewed records for the VT examinations
of the welds listed below. The observations were compared with
the applicable procedures and the Code Welds marked (i) were
examined by document review.

Code
Cat./Item

Visual (VT) Examinations Observed

Drawing/Weld No. System

B-G-2/B7.70i'-G-2/B7.50i'-G-2/B7.50''

B-G-2/B7.50i

B-N-I/B1.15i

F-A/F1.40ci'-A/F1.

40ci'-G-2/B7.70i

F-A/F1.40ci

F-A/FI .
40ci'-A/F1.

20ci'SS

PCV1-2-005-BC

MSS MSBC-2-06

MSS HSBC-2-04

HSS HSBC-2-03

RP V- INTERIOR

RECIR2-47B408S0063

RECIR2-47B408S0066

RECIRFCV-68-03-BC

RECIR2-47B408S0056

RECIR2-478408S0051

RHRS 2-47B452R0054

Hain Steam

Hain Steam

Main Steam

Main Steam

Reactor Pressure Vessel

Reactor Recirculation
Reactor Recirculation
Reactor Recirculation
Reactor Recirculation
Reactor Recirculation

Residual Heat Removal System

Item RPV-INTERIOR in the Unit 2,RFO 8 scan plan required the
licensee to conduct a number of remote visual examination in the
interior of the Reactor Pressure Vessel (RPV), The licensee
contracted GE to conduct the RPV In-Vessel Visual Inspection
(IVVI). RPV-INTERIOR is the aggregate of the IVVI examinations.
The l,icensee discovered during a review of the video tapes of the
IVVI, that the examination of nozzles N-11-A N-ll-B, N12-A and
N12-B as described in Procedure .No. 'N-VT-7, Visual Examination of
BWR Reactor Vessel 5 Core Su ort Structure ual.it Related ,
Revision 3, Part B, Paragraph Bl. 1, 'Note 1, were not examined as
required.. The formal written description of work .provided by TVA
to GE was ambiguous. The licensee informed the inspectors that
detailed work descriptions, including the four .missed nozzle
examinations, were provided to GE in informal meetings. GE
indicated that the four nozzles were inadvertently left off the GE
work scope checklist and consequently the examinations were never
performed. The licensee documented the above in Problem Evalua-
tion Report No. BFPER-96-0483.
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By interviews wi.th licensee personnel, review of procedures,
contracts and selected records, the inspectors concluded the
following:

~ The proximate cause of the missed inspections was ambiguous
work direction on the part of the licensee and lack of
attention to detail on the part of GE.

~ The examinations, enveloped by RPVrwcu-INTERIOR, were
scheduled to be completed in (I2, P2). As there will 'be at
least one more RFO in,'(I2, P2), the licensee has at least
one more opportunity to complete the examinations in
compliance with the ASHE Code.

~ The licensee's finding of the missed examinations early on,
demonstrates the effectiveness of- their oversight program
for contractors.

Except as noted above, the examinations were performed satisfacto-
rily.
The inspector reviewed the certification documentation for the PT
cleaner, develops .and penetrant (Tabl'e 2)

Table 2
NDE Equipment and Consumables Records Examined

.Equipment/Consumables Serial No/ Heat No./ Lot No./
Batch No.

PT Cleaner

PT Developer

PT Penetrant

HT Powder

HT. 10 LBS. Test Weight

UT Reference Blocks

UT Instruments

UT Transducers

UT Couplant

Thermometers

324E4

216G6

211B1, 412A4,

211F1'06218

E83523

Rompas 790914, 5105, 790918,
935723

E24257, E21165, E21662, E21-
464

44549 .85-629„E0432, J22488,
24490, 44551, 18524, H11041,
E22215, 30200, 031297

94125, 94225

522343,, 531992, 531988 522356



II



33

Table 3
gualification, Certi'fication, and Visual Acuity Records

Examined

Nethod-Level'xaminer

The inspectors reviewed the certificati'on .and qual'ification for the
examiners (Table 3)

JNA

RWD

WSF

TMH

HAH NT- I I I: PT- I I I UT- IiII
DWH

DTHc

VT1-II
VT1-I I
VT1-II

VT1-II

'VT1/2- I I I
VT1-II

VT1-.II

VT1-II.

VT3/4-II
VT3/4- I I
'VT3/4-II

VT3/4-II
VT3/4-III
VT3/4-II
VT3/4-II

,,

VT3'/4'-I I

0
JGA

DC HT- I I
SWF NT-.I I PT- I I
REH. MT-. I I: PT- I I

NLL

UT-II
UT-.I Ii

UT-II

LBN

WRH

WRR 'HT-I*I

FHS

PT-I I

PT-I I
PT-I I
PT-I I I VT-II I

VT3-II

3.10 OPEN ITEHS .REVIEW

3.10.1(CLOSED) LER 260/94-08, CONTAINHENT PENETRATION AND HAIN-STEAN
ISOLATION VALVE L'EAK RATES 'EXCEEDED TECHNICAL SPECIFICATION LIHITS

The failure of the containment penetration to pass a local'eak rate
test was discussed in IR 94-32. Noncited violation 260-95-32-01, was
i'ssued documenting inadequate maintenance procedures used for
containment purge valve maintenance. The licensee's response to this
LER was received February 27, 1995. Since that time, the licensee

.developed NCI-0-064-BFV001, Haintenance Of Containment Ventilation
Butterfly Valves, to control this type activity. The inspector reviewed
this procedure and noted no discrepancies. The other valve .identified
in the LER was the outboard "D" HSIV. The problem was identified to be
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associated with rib guide wear, was repaired, and was subsequently
retested satisfactorily. This LER i's closed.

3.10 ~ 2(CLOSED) VIO 260/94-27-01, FOREIGN MATERIAL EXCLUSION CONTROL ISSUES
(CLOSED) VIO 296/95-51-01, FAILURE TO PROPERLY CONTROL MATERIAL WITHIN
AN FHE ZONE

The licensee's response to the first violation was issued January 6,
1995. Following the second violation the licensee initiated a multi-
disciplined incident investigation team to investigate the event and
provide additional corrective actions. These actions were documented in
the violation response letter from the licensee dated November 7, 1995.
The inspector verified the corrective actions had been appropriately
implemented. In addition, numerous discussions with FHE monitors in the
plant and review of FHE logs during the Unit 2 Cycle 8 refueling outage
indicate that the corrective actions have been implemented and
understood by the appropriate parties. Entries into the Unit 2 drywell
and reactor vessel refueling area indicated no deficiencies. While in
the drywell the inspector noted that openings between the drywell and
suppression chamber had been adequately sealed. These violations are
closed.

3. 10.3(CLOSED) IFI 260/94-27-04, OUTAGE SCHEDULE SAFETY ASSESSMENT,ISSUES

IR 96-03 described a review of outage preparations and risk management
issues conducted to address this open item. During this report period,
the inspectors examined other aspects of decay heat removal to ensure
that the deficiencies identified in the IFI were addressed. The
inspectors noted that the ORAM daily status reports were completed

'accurately and were promulgated to all working groups. Time to boil
curves were posted in the control room and available to operators. The
inspectors periodically verified that the equi'pment listed as
contingency equipment was available and that protected equipment was
labeled as required and was actually maintained available. While some
changes to the contingency equipment were made due to changes in
scheduled activities, the revisions were properly reviewed and changes
to the outage schedule assessment were made. The inspectors verified
that the contingency actions listed in the plans matched those that the
operators would be expected to implement using alarm, response and
abnormal operating procedures. The inspectors concluded that
significant improvement has been made regarding overall management of
decay heat removal issues. Based on this review and those described in
IR 96-03, this item is closed.

3. 10'.4 (CLOSED) IFI 296/96-03-04, AFFECTS OF ADJUSTMENT OF SCRAM VALVE PACKING
ON CONTROL ROD SCRAM TIMES

This item was opened because an inspector had questioned the l.icensee's
adjustment of scram valve packing torques as an adequate resolution to
three rods which indicated slightly slow scram times. Since this item
was opened, additional, review by the license and GE verified that
adjustment of the packing (within the torque values applied) would not
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effect the scram times. During a power decrease on March 16, the
previously slow rods were retested. Additionally, the packing on CRD
38-51 was re-tightened to 15 inch pounds and another scram time test was
,performed on it. The scram times were all acceptable .and had not
increased since the March 4, testing. The measured scram time of rod
38-51 actually decreased after torque of. 15 inch pounds was applied to
the packing. The licensee and GE concluded that the previous slow
performance of the three rods was most likely caused by a non-recurring
issue such as adherence of the Buna-N diaphragm to the valve body due to
dry out of the water used's lubrication during installation. It was
noted that the computer measurement of the scram times had a minimum
detectable accuracy of 17 milliseconds which is a significant factor
when comparing recorded scram times. 17 milliseconds are added to all
measured times to ensure conservatism. The licensee also concluded that
since torquing the scram valve packing within the allowable limits does
not affect scram times, CRDs do not need to be scram time tested after
packing adjustments. The inspectors concluded that the licensee's
initial actions (adjustment of packing torque) did not correct the slow
measured times. In response to the questions, the licensee performed
additional review and testing which properly addressed the inspector's
concerns. Based on this review, this item is closed.

In the area of maintenance, one violation, 'one noncited violation, and
two inspector followup items were identified.

4.1

During the inspection period the inspectors conducted periodic
engineering evaluations for regional assessment of the effectiveness of
the onsite engineering staff. Inspections were also performed to
evaluate the effectiveness of the licensee's engineering organization to
perform rout'ine and reactive site activities, including the
identification and resolution of technical issues and problems. The
inspection included a review of the following activities.

PLANT MODIFICATIONS

4.1.1 DCN No'. W25841A, INSTALL DIGITAL FEEDWATER CONTROL SYSTEM

The scope of this plant modification involved replacing the existing
analog Reactor Feedwater Control System (RFWCS), with a Foxboro I/A
distributed control system, including control room indications and
manual/auto stations. The reactor feed pump turbine/main turbine level
eight trip function would also be modified to maintain independence from
the RFWCS and provide two redundant trip channels logic outputs.
Additionally, a new run of cable tray would be installed above Unit 2
MCR suspended ceiling in order to facilitate cable installation.

The inspector reviewed excerpts, from the plant modification package and
determined that the upgraded RFWCS consisted of a Foxboro I/A hardware
and software that incorporated all the functions of the analog system
except for the level eight trip functions. The plant modification also
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provided additional features and control schemes which were intended to
improve the system performance, reliability, and operator interface.
This DCN specified requirements for installing the RFWCS hardware.
Companion DCNs W25842A will address the RFWCS software and WP5843A will
address the RFPT front standard upgrade.

The inspector reviewed Safety Assessment No. SABFEDCN95007, RO, and
Safety Evaluation No. SABFDCN95027, RO, that had been prepared in
support of installation of the RFWCS hardware installation. The Safety
Assessment provided a detailed description of the scope of the plant
modification and along with the Safety Assessment Checklist demonstrated
the adequacy of the RFWCS plant modification to safely perform its
design function. Nuclear safety issues were addressed in the safety
evaluation performed in accordance with requirements of 10 CFR 50.59.
This safety evaluation was determined to have been performed in
-accordance with applicable standards. No deficiencies were identified
during these reviews.

A field inspection of the upgrade of reactor feedpump turbine 2A
implemented by DCN No. W25843A was performed. This DCN needs to be
implemented concurrently with DCN No. W25841A. Field inspections of the
RFWCS hardware installations in the auxiliary instrument room and MCR
were also performed to assess the status of DCN No. W25841A plant
:modifications. Based on observation of work activities and discussions
with licensee's engineering personnel installation of the RFWCS hardware
appears to be acceptable. The inspector was informed that post-
modification tests were scheduled to be performed the week of April 8,
1996, as installation of various hardware components were completed.

The inspector performed a tour of the simulator training center and
conducted discussions with the licensee's training staff to ascertain
what provisions had been made to incorporate the RFWCS plant
modification into the operator training program. The inspector verified
that the simulator hardware for Unit 2 RFWCS had been modified to be
identical. to Unit 2 'MCR configuration specified in DCN No. W25841A. The
operations training staff also confirmed that the RFWCS simulator
training was driven by an identical control algorithm that will be used
in the operating plant for Unit 2. The inspector reviewed Lesson Plan
No. 012, 'Reactor Feedwater Control System, Revision 12, and determined
that required operations procedures had been revised and were being
validated by use on the simulator during training of operations
personnel.

Plant modifications implemented by DCN No. W25841A represented a major
modification of the RFWCS. Based on objective evidence reviewed the
inspector concluded that the plant modification had been prepared in
accordance with the requirements of the ANSI N45.2. 11-1974 design
control program. The Safety Evaluation performed in support of the
plant modification was determined to be technically adequate and
sections of the UFSAR impacted by the- plant modification were clearly
identified in the DCN package.
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4.1.2 DCN No. W25842A, INSTALL DIGITAL FEEDWATER CONTROL'YSTEH (Unit 2)

This plant modification addressed the software and miscellaneous
components qualification and completed the scope of the design change
specified in DCN No. W25841A. The DCN package -issued. the software
documentation and logic drawings for the RFWCS as installed by DCN No.
W25841A. It also issued:NESSDs for the 2-L-3-208A-. D instrument loops
modified by DCN No. W25841A.

The inspector reviewed Safety Assessment SABFEDCN95123, RO, and Safety
Evaluation SEBFDCN95045, RO, prepared in support of DCN No. W25842A.
Based on this review the inspector concluded that the licensee had
performed a technically adequate evaluation in accordance with the
requirements of 10 CFR 50.59. Additional reviews of the plant
modification package revealed that a post modification test (PHT)
scoping document (PHT 281) had been included with the DCN package. The
inspector reviewed PHT 281 and verified that the specified test
requirements were commensurate with the scope and nature of the RFWCS
plant modifications. No deficiencies were identified with PHT 281.

The inspector reviewed selected portions of the results of factory
acceptance tests of the integrated hardware and software performed at
the Foxboro factory.. These tests used static inputs and outputs to
verify hardware functionality and logic connections. The inspector also
reviewed selected portions of the results of a detailed system
functional test. This test used a real time RELAP plant simulation
model which. provided for dynamic testing of the RFWCS plant
modification. Test deficiencies associated with the .test activities
reviewed by the inspector were verified to have been adequately
dispositioned.

The following sections of the UFSAR were identified as sections
requiring revision to accurately describe the design change to the
RFWCS. Change request number CRLD-BFEP-EEB-95045 was generated to
initiate revision to the UFSAR.

— Section 7.8.5.2 Reactor Vessel Water Level

— Section 7. 10 Feedwater Control System

— Section 14.5.7 Event Resulting in Excess Coolant Inventory

— FSAR Figure 7.8-1

— FSAR Figure 7.10-1

— FSAR Figure 8.7-4e

- FSAR Figure 11.8-1
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4.2

Based on review of DCN No. W25842A the inspector concluded that the
plant modification package had been prepared in accordance with the
requirements of the ANSI N45.2. 11-1974 design control program. The
Safety Evaluation performed in support of the design changes were
determined to be technically adequate. Additionally, required changes
to the operations training program had 'been made to incorporate the
design changes made to the RFWCS.

TECHNICAL OPERABILITY EVALUATIONS

The inspectors .reviewed a selected sample of TOEs that had been written
for degraded or non-conforming equipment/components which had the
potential to affect Unit operation. The TOEs were reviewed to verify
that the licensee had made a prompt determination of operability with a
timeliness that was commensurate with the potential safety significance
of the issue, The TOEs reviewed were also verified to have addressed
all safety concerns. Additionally, they were reviewed to ensure that
they provided a reasonable expectation that the degraded or non-
conforming equipment/component was operable and that objective evidence
used in the determination process supported that expectation.
Corrective action plans developed pursuant to the Operability
Determinations were reviewed for adequate root cause analysis, extent of
condition evaluation, and recurrence controls. The following TOEs were
reviewed during this inspection.

4.2. 1 TOE. No. 094-073-0569, RELIEF VALVE 1,2,3-RFV-074-574 INADE(UATELY SIZED
IN ACCORDANCE WITH ANSI B31. 1

TOE No.094-073-0569 addressed the consequences of an error in
calculation number MD-(0073-870193, Revision 3, which incorrectly sized
relief valves 1,2,3-RFV-073-0574. Because of this design error failure
of pressure control valve PCV-73-43 in the open position would result in
overpressurization of the lube oil cooler and gland seal condenser.
Overpressurization of 'these components could result in their failure to
perform their support functions of the HPCI Turbine. Specific concerns
were failure of the lube oil cooler would result in water contamination
of the oil and the loss of lubrication to the HPCI turbine.

The inspector reviewed the TOE and determined that an adequate FHEA had
been performed for PCV-73-43 and its effects on the above pressure
relief valves. The potential failure modes of the PCV was shown to be
not credible based on the valve's seismic qualification and the pressure
control configuration used for pressure reduction. No deficiencies were
identified with this TOE.

4.2.2 TOE No. 2-94-073-9014, HPCI TURBINE STEAM SUPPLY VALVE 2-FCV-73-16 STEAN
LEAK EFFECTS ON HPCI SYSTEM OPERABILITY

The above TOE documented a degraded conditi'on in which valve 2-FCV-73-16
was experiencing steam leakage past its disc/seat area. This steam
leakage resulted in an elevated ambient temperature with a steam
environment continuously present in the turbine and its associated drain
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piping. A safety function evaluation was performed for the HPCI turbine
steam supply valve 2-FCV-73-16. This evaluation identified the HPCI
overspeed trip tappet (OTT) as the component most susceptible to
degradation from the elevated temperature. It concluded that. the OTT
assembly may be continuously exposed to a temperature .of 160 degrees
Fahrenheit without experiencing damage and may be subjected to
temperatures exceeding 160 degrees Fahrenheit but less than 180 degrees
Fahrenheit for a cumulative period not to exceed 30 days based on
engineering judgement.

Based .on review of the TOE the inspector determined that the TOE did not
clearly identify what provisions had been establi'shed to ensure that the
OTT did not experience temperature excursions outside the limits
identified. The licensee is required to ensure continued operability of
the OTT during day-to-day operation. In response to the inspector's
observation concerning the omission of this requirement from the TOE,
the licensee identified. instrumentation which continuously records the
HPCI turbine and pump skid temperature. The inspector was also informed
that the HPCI System Engineer routinely inspects instrument 2-TR-73-54
plots for signs of, increasing temperature. The inspector concluded that
the TOE was technically adequate based on-the additional information
that was provided.

4.2.3 TOE No. 0-94-082-9005, 10 CFR 21 NONCONFORMANCE OF SV WESTINGHOUSE 'RELAY

The above TOE addressed report number 10CFR21-0069 which identified a
relay chatter problem (seismic) with the field flash cut-out relay used
in the diesel generator control circuit of the EMD 999 diesel generator
sets. The chatter if it occurs during startup of the D/G will prevent
the generator from bui-lding up voltage within the required time frame of
10 seconds. The TOE stated that there is enough permeance within the
generator to build up the voltage within approximately 20 seconds. It
concluded that for a seismic event which resulted in a loss of offsite
power, the HPCI and the RCIC systems would provide reactor water
inventory during the time the D/G voltage was being built up. This was
based on the fact that the systems are steam turbine driven and their
electrical controls are powered from 125DC batteries. The TOE stated
that identification of the relay chatter would not be a problem for the
reasons stated.

UFSAR Section 8.5.4. 1 specifies that the D/G reach rated voltage in
10 seconds. The inspector determined that the licensing basis does not
require a seismic event simultaneously with a design basis event.
Therefore, the condition would not necessarily represent a deviation
from the UFSAR.

Technical operability evaluations were determined, to be, performed
in a technically adequate manner. The TOEs inspected demonstrated
adequate resolution with appropriate identification of root
causes, extent of condition evaluations, and developed corrective
actions for recurrence control.
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REVIEW OF LICENSEE IDENTIFIED APPENDIX R DEFICIENCIES

IR 96-03 described several Appendix R deficiencies which have been
identified in recent months by the licensee. Site engineering
identified these issues as part of an extensive re-analysis of the
Unit 2 Safe Shutdown Program. The analysis was being performed to
revise the Unit 2 program such that it would be consistent with the
Unit 3 program. The licensee's review had not been completed at the end
of the inspection period. URI 260/96-03-02, Appendix R Instrumentation
Discrepancies was identified pending additional review of the issues.

The deficiencies involved personnel errors which resulted in failures to
implement design criteria accurately during the original development of
the Unit 2 Appendix R program. In one case, the cause was failure to
evaluate a design change for Appendix R requirements.

In the development of the Unit 3 Appendix R program, BFN Site
Engineering used computer technology and a different approach than was
used for Unit 2. The Unit 2 approach had been to identify a shutdown
path for specific fire area/zone and then apply that path for al.l
possible areas/zones. Apparently this was done because the cable
routing information was located on drawings. The approach on Unit 3 was
to load all cables and equipment into a computer program and select
equipment based on the specific function that was needed. This resulted
in more flexible and user-friendly procedures.

After the restart of BFN Unit 3, the licensee decided to revise the
Unit 2 Appendix R program in order to promote consistency between the
units and simplify the overall program. The intent was to develop a
computerized integrated Appendix R program for the two operating units.
The long term goal of the improvements is to utilize the existing EOIs
for shutdown in some fire scenarios.

BFN Site Engineering performed the overall re-analysis efforts from Hay,
1995 to Harch 1996. This effort included loading a large amount of
cable, raceway, and plant equipment .data into the Appendix R program
software package (INDHS-Integrated Nuclear Data Hanagement System).

The following discrepancies were identified during the re-analysis:

On February 16, 1996 it was identified that an Appendix R fire
could damage power supply circuitry to some Unit 2 and Unit 3
suppression pool level and drywell pressure indications.
Alternate instrumentation of the parameters would be available but
was not specifically listed in Safe Shutdown Instructions. Cause
was attributed to circuitry being overlooked in previous analyses.

On Harch 8, 1996 the licensee identified that power supply cables
for Unit 2 reactor pressure, reactor level, and suppression pool
temperature were routed incorrectly through fire area 2-3. The
instruments were specifically li.sted in the SSIs as available for
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an Appendix R fire in area 2-3. There is a:potential that no
alternate indications would be available. Licensee performed a
review which concluded that the operators would still be able to
safely shutdown the unit without the indications using the
existing SSIs. The inspectors walked down the involved conduit,
reviewed the SSIs, and concluded that the operators would have
been able to shutdown the plant under the postulated conditions.
The cause of this deficiency was identified as cables being routed
incorrectly during replacement of ECCS Analog Trip Unit inverters
in 1987.

On March 13, 1996 it was identified that the power supply cable to
the HPCI steam supply valve was routed incorrectly through zonell. HPCI is required to be operable for fire in that zone. The
cause was identified as inadequate Appendix R review on a field
design change cable routing changed during replacement of cables
to HOV.

The required compensatory actions were initiated promptly (fire watches
in affected zones). The resident inspectors verified that the fire
watch actions are being implemented as required. The issues were
reported to the NRC as one hour 50.72 calls and a 50.73 report. The
SSIs were revised to contain the alternate instrumentation available in
the first issue. A modification is being prepared to correct the second
issue (cable routing. will be changed prior to startup from the current
outage). The Appendix R program will be revised to take credi't for
equipment other than HPCI (RCIC) for a fire in Zone 11.

Extensive additional reviews were completed to ensure that the scope of
the problems had been identified. For example, since two of the issues
involved poor review of modification, documents, all similar documents
against Unit 2 cable schedules and conduit drawings were reviewed to
establish conduit routing. This data was then compared to the data in
the current Appendix R analysis. All discrepancies were evaluated and
no additional Appendix R deficiencies were found. The licensee also
initiated actions to re-route conduit during the ongoing Unit 2 outage
to address the reactor water level and pressure instrumentation issues.

Although these issues were identified recently through a vigorous
voluntary licensee effort, there have been other Appendix R issues
identified at BFN in the last two years. The inspectors have conducted
followup reviews of the individual issues and verified the licensee's
actions as the issues were identified. Because of the number of issues
and the potential safety consequences of some of the issues, the issues
were closely reviewed by the inspectors. The following is the
pertinent information associated with the other Appendix R issues
identified in the last two years at BFN:

VIO 260/94-01-06, Appendix R Design Errors- During development of the
Unit 3 Appendix 'R program, licensee identified that cables to a raw
cooling water pump and reactor water cleanup containment isolation
val,ves did not met Cri.terion III.G.2 of Appendix R. The problem was
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caused by design overs'ight regarding "spare" breakers in the 4 kV
shutdown boards. A modification was installed to correct issue and
other 4 kV board loads reviewed.

VIO 259,260,296/94-01-07, Failure to Hake Required Notifications-The
above described issues were not reported to the NRC as required by
10 CFR 50.72 and 50.73. All of the Appendix R issues identified since
this .time have been reported promptly.

NCV 260/94-27-04, Inadequate Appendix R Procedures-Licensee identified
during development of Unit 3 Appendix R program that Unit 2 suppression
chamber level would not be available due to incorrect procedural
requirements involving the power supplies to an I&C bus. This issue was
caused by design oversight in that the circuitry had been overlooked.

NCV 259,260,296/95-16-03, Shutdown Board Control Power Cables
Incorrectly Routed. guestioning by a engineer during a battery
modification identified that shutdown board power cables were routed
incorrectly through a fire zone. Fortuitously, the cable routing did
not result in,significant Appendix R problems. All similar cables
associated with the shutdown board rooms were traced down and verified
as installed as required.

VIO 296/95-64-01, Fire Protection Program Equipment Inoperable Without
Compensatory Actions. Errors during a battery charger modification
resulted in local'witch for charger not being wired up. This switch
was utilized by Appendix R procedures. This problem was caused by a
deficiency associated with the original equipment installation and
omissions in the post maintenance testing after the modification.

As described above, there has been a series of Appendix R deficiencies
identified over the last two years. However, due to the complexity of
the BFN Appendix R programs, identification of these deficiencies

is'ifficultand requires detailed engineering review. After detailed
review, the inspectors concluded that it would not be reasonable to
expect the corrective actions from the earlier issues to prevent the
recently identified issues.

The inspectors concluded that the deficiencies were caused by design and
implementation errors which occurred several years ago. The licensee's
actions which resulted in the identification of the issues were
recognized as a very significant effort. The problems would not have
prevented the operators from safely shutting down the units under the
postulated conditions. However, due to the long period of time that the
deficiencies remained undetected and the number of the issues, Violation
260/96-04-01, Licensee Identified Appendix R Deficiencies, will be
issued to -address the overall problems.

UNIT 2 SUPPRESSION CHAMBER ECCS SUCTION STRAINERS (Bulletin 95-02)

During the Unit 2 Cycle 8 refueling outage the licensee performed an
underwater inspection of the Unit 2 torus. This inspection involved a
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.detailed examination of the torus, with special emphasis on the ECCS
suction strainers. The licensee's contract divers inspected and video
taped each bay of the torus. All foreign material discovered was
collected and documented in BFPER960316. As previously mentioned, the
four ECCS suction strainers were thoroughly inspected. Each of the
strainers had, a small amount of foreign material adhering to their
external surfaces. This material was removed by the divers. The
strainer located in bay 12 was found to have a small amount of
coating/paint present at the six o'lock position. This material
remained on the strainer and was added to the licensee's uncontrol.led
coatings log for the Unit 2 containment. The inspector reviewed
portions of the underwater inspection video tapes and concurred with the
licensee's position that the torus and,its ECCS suction strainers were
in a condition to support restart of Unit 2. The inspector noted that a
thin layer of silt existed on a majori'ty of the underwater surfaces in
the torus.. This material is very fine in consistency and would be
transported through the strainers during ECCS pump operation. The
licensee determined that this material would remain in the torus for the
next operating cycle. The torus was completely vacuumed during the
previous refueling outage and the licensee plans to evaluate the need to
perform this effort during the next refueling outage.

REVIEW OF OPEN ITEMS

4.5. 1 (CLOSED) IFI 259,260,296/94-09-03, HIGH THRESHOLD FOR PERFORMING FAILURE
ANALYSIS

In April, 1994, resident inspectors expressed concerns to BFN management
that replacement of SLC system valves had not been actively pursued nor
had a thorough failure analysis been performed. Inspectors also noted
the licensee's inclination to perform failure analysis was weak. During
review of current failure analysis efforts one of the inspectors
described the following:

In accordance .with SSP-6.4, Equipment History/Failure Trending,
Revision 7, March, 1995), BFN maintenance periodically compares
repetitive and generic failures to equipment history data. If
threshold criteria is exceeded, a PER is initiated and an in-depth
analysis of the problem is performed.

Current BFN threshold criteria states that "repetitive failures"
will be those in which "components present 2 or more common cause
problems in a 24-month period". "Generic failures" are those in
which a "unique component (with a specific manufacturer's model,
number) presents 2 or more common cause problems in a 24-month
period".

In order to compare selected BFN component failure rates to the
industry, maintenance generates, on a quarterly basis, a Component
Failure Analysis Report (CFAR) from NPRDS data. When suspected
trends are identified; maintenance, again, initiates a PER.
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At least semiannually, a summary report of such component failures
and trends is sent to the Plant Manager, and his immediate staff.
In recently received PERS, the resident inspection staff has noted
various references to equipment failures/component failure rates.

Considering the above 1-icensee actions, the inspectors concluded
that present BFN efforts adequately address previous concerns with
BFN component failure analysis and trending. Therefore, this
item, IFI 94-09-03, is closed.

4.5.2 (CLOSED) 'IFI 259,260,296/94-12-01, CORRECTION OF BFN DESIGN CHANGE
PROCESS PROBLEMS

In May, 1994, an inspector reviewed various deficiencies in BFN's design
change process and determined that while specific issues and corrective
actions had been identified by PERs and NOVs, further actions were
necessary to correct problems remaining in the process. During a review
of the current BFN design change process one of the inspectors noted the
following:

As presented in SSP-9.3, .Plant Modification/Design Change Control,
Revision 21, February 2, 1996, current procedural controls ensure
that BFN's design change process at least maintains and/or
improves plant safety/performance. Current BFN procedures also
implement configuration management strategies applicable to design
changes. SSP-9.3 further implements design controls and gA
standards which are commensurate with, or .better than, the
original installation.

In May, 1995, a region-based inspector noted; in IR 259,260,296/
95-27, Section 2.2; that upon review of various BFN DCN packages,
such packages contained adequate safety evaluation screenings and
10 CFR 50.59 safety. evaluations. The inspector also noted that
the packages considered impact on other BFN plant systems,
incorporated the design basis and identified germane documents,
drawings, and calculations. The inspector further, noted that the
packages addressed the FSAR, equipment databases and, adequately
specified post-modification testing.

The above region-based inspector identified no significant
findings for modifications reviewed and concluded that BFN
modification package documentation was satisfactory.

Considering the above, the inspector found that current BFN actions
involving the li'censee's design change process, adequately addressed
remaining concerns with the process. Therefore, this item, IFI 94-12-
01, is closed.
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4.5.3 (CLOSED) VIO 260/94-09-05, FAILURE TO TAKE CORRECTIVE ACTION FOR
UNQUALIFIED CONTAINMENT COATINGS

The licensee originally committed to remove the unqualified coating from
the main safety relief valve T-quenchers during the Unit 2 Cycle 7
refueling outage in a letter dated July. 17, 1994. However, the licensee
was unable to remove .the coating using a roto-peening device. Hydro-
lazing was only marginally successful. The licensee withdrew the
commitment to remove the coating by -letter dated November 10, 1994.
Since that time the licensee contracted to have detailed testing
performed .which indicated that the coating was qualified to remain, in
place. This was documented in a letter from the licensee dated February
8, 1996, wh'ich provided a completion status of Unit 3 restart issues,
one of which included unqualified coatings on stainless steel in the
Unit 3 torus. This was inspected on Unit 3 prior to restart and
documented in IR 95-60. The inspector reviewed the results of these
tests and the Unit 2 Primary Containment Uncontrolled Coatings Log and
is closing this violation.

4.5.4 (CLOSED) URI 260/96-03-02, APPENDIX R INSTRUMENTATION DEFICIENCIES

This items was reviewed as described. in paragraph 4.3 above. A
violation was identified. The URI is closed,

5.1

In the area of engineering, one violation was identified.

PLANT SUPPORT (71750, 82701,92904, TI 2515/123, 83750, TI 2515/065)

EMERGENCY PREPAREDNESS

5.1.1 EMERGENCY PLAN AND IMPLEMENTING PROCEDURES

This area was inspected to determine whether significant changes were
made in the licensee's emergency preparedness program since August, 1995
(when the last such inspection of this area was performed)., to assess
the impact of any such changes on the overall state of emergency
preparedness at the facility, and to determine whether the licensee's
actions in response to actual emergencies were in accordance with the
Emergency Plan and its implementing procedures. Requirements applicable
to this area are found in 10 CFR 50.47(b)(16), 10 CFR 50.54(q),
Appendix E to 10 CFR Part 50, and the licensee's Emergency Plan.

The only significant change to the Emergency Plan and Implementing
Procedures since the la'st inspection was the implementation of the
Numarc EALs on November 1, 1995. This significant change had been well
coordinated, both with the NRC and the offsite government agencies.

There were no Emergency Plan declarations since the last inspection.
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5. 1. 2 EMERGENCY FACILITIES, E(UIPMENT, INSTRUMENTATION, AND SUPPLIES

This area was inspected to determine whether the licensee's ERFs and
associated equipment, instrumentation, and supplies were maintained in a
state of operational readiness, and to assess the impact of any changes
in this area upon the emergency preparedness program. Requirements
applicable to this area are found in 10 CFR 50.47(b)(8) and (9),
10 CFR 50.54(q), Sections IV.E and VI of Appendix E to 10 CFR Part 50,
and the licensee's Emergency Plan.

The inspector toured the TSC and the OSC. Only the TSC is a dedicated
facility and it was being maintained in a condition to support emergency
response. The inspector also toured one of the radiological monitoring
vans and inventoried selected equipment with no discrepancies noted.
The inspector was also provided a walkthrough of the site assembly and
accountability procedure by security personnel in the Central Alarm
Station. This process has become more efficient as a result of the new
security computer system.

5. 1.3 ORGANIZATION AND MANAGEMENT CONTROL

This area was inspected to determine the effects of any changes in the
licensee's emergency preparedness program, and to determine the effect
of these changes on the licensee's overall emergency preparedness
program. Requirements applicable to this area are found in 10 CFR
50.47(b)(l) and (16), Section IV.A of Appendix E to 10 CFR 'Part 50, and
the licensee's Emergency Plan.

The organization and management of the emergency preparedness program
were unchanged since the last inspection and no further review was done.

5.1.4 TRAINING

This area was inspected to determine whether the licensee's key
emergency response personnel were properly trained and understood their
emergency responsibilities. Requirements applicable to this area are
contained in 10 CFR 50.47(b)(2) and (15), Section IV.E of Appendix E to
10 CFR Part 50, and the licensee's Emergency Plan.

The inspector reviewed selected records and discussed with cognizant
personnel the training program for the Emergency Response Organization.
The licensee continued to maintain a formal training program with
emphasis on drill par,ticipation as an excellent means to improve ERO
member's skil.ls. The licensee maintains a three-team response
organization and attempts to drill each team at least once annually.
The inspector also reviewed the specific training requirements for REP
Van team members. The specific training required to qualify a member of

. the emergency response organization as a REP Van member was satisfactory
completion of the INPO accredited HPT007.003. This lesson titled
"Radiological Environs Monitoring Van-Radiological Emergency Response"
consisted of eight hours of initial and continuing training,, for which
self-study could be used as the method of instruction for continuing
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5.1.5

training. Following completion of the. course, participants would have
to demonstrate their knowledge and understanding of radiological
environs monitoring van procedures by obtaining a minimum score of
80 percent on a written examination followed by satisfactory completion
of a qualification standard. The current personnel qualified to fill
REP van positions were Radcon Technicians and Radcon Shift Supervisors,
who had completed training requirements. Additionally, some members of
the Radcon engineering technical staff had begun training at the time of
this inspection but had not completed all portions of the training.

INDEPENDENT AUDITS AND INTERNAL REVIEWS

This area was inspected to determine whether the licensee had performed
an independent audit of the emergency preparedness program, and whether
the emergency planning staff had conducted a review of the Emergency
Plan and the EPIPs. Requirements applicable to this area are found in
10 CFR '50.54(t) and the licensee's Emergency Plan.

The inspector reviewed the independent audit report (SSA9511) and the
annual review of the REP and EPIPs by the EP staff. Both the audit
report and review met regulatory requirements.

5. 1.6 EFFECTIVENESS OF LICENSEE CONTROLS

This area was reviewed to determine the effectiveness of licensee
controls in identification of problems and then making corrective
actions.

5.2

The inspector reviewed this area by looking at the critique reports and
the corrective actions to recent emergency preparedness drills. The
most recent one had been a dress rehearsal conducted on March 6, 1996.
The inspector noted that substantive observations had been made by the
controllers/evaluators. One concern identified was the excessive time
required to completely account for all personnel. Further review and
discussions revealed that plant management responded quickly and
aggressively by conducting remedial training for selected personnel.
The next week another assembly and accountability drill was conducted
with 100 percent accountability achieved in just more than 20 minutes.
Based on this observation the inspector concluded that the licensee
controls for identifying and taking corrective actions was adequate.

REVIEW OF FIRE WATCH PRACTICES

,During this inspection period, a review of the licensee's fire watch
practices was conducted. As a part of this review, the inspector
examined the licensee's procedure (Fire Protection Report-Volume 2,
Attachment L, Fire Watch Duties, Responsibilities, and Training,
Revision 1) describing the duties and, responsibilities of fire watches.
The inspector also reviewed a February 22, 1996, memorandum from the BF
Fire Protection Hanager which further clarified the duties of fire watch
personnel in the reactor buildings. In addition, on Narch 27, the
inspector accompanied a reactor building fire watch during an hourly
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tour. This person was simultaneously assigned as a continuous area and
roving fire watch. For reactor building fire watches, the licensee
differentiates between continuous area and roving fire watches, solely,
by prohibiting continuous area fire watches from leaving the reactor
building during their assigned watch. Both fire watch classifications
are required to visit the specified impairments once each hour.

In performing this review, the inspector determined, by review of
procedures and touring with the assigned fire watch, that no
requirements existed whi'ch prohibited the simultaneous performance of a
continuous area fire watch and roving fire watch within the plants
,reactor buildings. However, during the tour, the inspector noted that
the fire watch signed the roving fire watch book following completion of
their tour. Although this is not specifically in violation of the
licensee's procedures, the intent of the signature is to ensure the fire
watch is aware of the areas to be toured prior to the roving watch being
performed. This matter was brought to the attention of the Fire
Protection Manager. The FP Manager agreed that the signature should be
completed prior to the roving watch beginning their tour. The FP
Hanager initiated immediate corrective action by ensuring from that time
forward, al.l roving fire watches would sign the roving fire watch book
prior to initiating the roving fire watch.

While accompanying the fire watch on the reactor building tour, the
inspector noted that the fire watch tour route was not prescribed by the
licensee's fire watch procedures. Although all elevations of the three
buildings do not always include fire impairments, the, inspector observed
that the lack of a prescribed tour route could lead to the failure of a
fire watch to visit all specified fire impairments. The inspector
brought this matter to the attention of the Fire Protection Manager.
The FP Manager agreed with the inspector that a prescribed tour route
would be an enhancement which would ensure all fire impairments within
the reactor building would be observed. A prescribed tour route is
currently being utilized by the l.icensee's reactor building fire
watches.

The licensee is currently evaluating enhancements to their fire
protection program involving fire watch requirements.. These
enhancements consist of; 1) replacing continuous area fire watches with
roving fire watches within the reactor building, 2) evaluating a
specific percentage of suppression/detection systems within a fire area
required to be inoperable prior to the establishment of a fire watch, 3)
evaluating if an automatic suppression system is out of service that
fire watches be established only when there is no operable detection
system, and 4) evaluating removal of fire watch requirements for non-
safety related areas for, equipment not required to be in service (ie.
Unit 1 secondary equipment). These evaluations are expected to be
completed in Hay., 1996.
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RADIOLOGICAL CONTROLS

5.3.1 SELF ASSESSMENT PROGRAMS

The 10 CFR 20. 1101(c) requires that the licensee periodically review the
RP program content and implementation at least annually.

Licensee activities and self assessment programs were reviewed to
determine the adequacy of identification and corrective action programs
for deficiencies or weaknesses related to the control of radiation or
radioactive material.

The licensee's independent self assessment in .the radiation control area
consisted of formal audits per TS requirements, documented observations
and specific surveillance. The inspector reviewed 'licensee efforts to
self identify potential radiological issues or problems while performing
annual audits and internal self assessments of the RP program.

The inspector. reviewed Browns Ferry Annual Audit Report No. SSA95004 and
nine self assessments performed. in 1995. Observations by the inspector
concluded that guality Assurance audits and Self Assessment efforts in
the area, of 'RP were accomplished by reviewing RP procedures, reviewing
industry documentation, and observing work in progress. Documentation
of problems by licensee representatives was included in guality
Assurance Audits and Self Assessment Reports.

As part of the corrective actions, program, the licensee's Problem
Evaluation Reports were used to report identified findings in the area
of RP regarding practices, policies, or procedures in order to reduce
radiation exposures to the public and plant personnel, and to provide
safe radiological work conditions.

Based on a review of this area, the inspector determined the licensee
was effectively conducting formal RP audits as required by TSs.

5.3.2 EXTERNAL EXPOSURE CONTROL

The 10 CFR 20. 1201(a) requires, in part, that each licensee control the
occupational dose to individual adults.

This area was reviewed to determine whether personnel dosimetry,
administrative controls, and records and reports of external radiation
exposure met regulatory requirements.

The inspector reviewed and discussed with licensee representatives TEDE
exposures for plant and contract personnel for the period of 1995 and
1996.

Through review of selected dose records and discussions with licensee
representatives, the inspector confirmed that all TEDE exposures
assigned during the period- were below 10 CFR 'Part 20 regulatory limits.
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5.3. 3 HIGH RADIATION AREAS (HRAs)~ ~

This area was reviewed to evaluate the licensee's implementation of
requirements for the control of access to high and very high radiation
areas (HRAs and VHRAs), as prescribed by 10 CFR 20. 1601 and 20. 1602, and
for the precautionary posting of those areas, as prescribed by
10 CFR 20.1902.

During the inspection, procedure RCI-17 "Control of High Radiation Areas
and Very High Radiation Areas" was reviewed by the inspector and
determined to include provisions for implementing the above requirements
for posting and access controls. The inspector toured the Turbine
Buildings, Reactor Buildings, and Waste Processing Building and
independently verified that the HRAs observed during the tours were
locked and posted as required. The inspector also inventoried the
licensee's HRA and VHRA key control boxes maintained by Radiological
Control and determined that at the time of the inspection, all keys
assigned to Radiological Control for locked HRAs and VHRAs were
accounted for.

The inspector reviewed selected Radiation Work Permits (RWPs) and
determined that the RWPs adequately addressed radiological controls for
entering Locked:HRAs and VHRAs. Dosimetry required on RWPs was the same
dosimetry personnel were being trained to use during GET practicals.

The licensee identified two posted high radiation areas to the inspector
in the waste processing area (Radioactive Waste Building) that had not
been surveyed for a period of greater than three years based on there
not being a need to enter the areas. The inspector discussed potential
material conditions in the areas with the licensee. The licensee
informed'he inspector that they were currently evaluating methods to
observe the material condition of the equipment in those areas while
minimizing radiation exposures to personnel performing observations.

The two areas of interest are the waste packaging tank room and the RWCU

waste phase separator tank room. On April 25, 1996, one of the resident
inspectors viewed videotapes which depicted an inspection of these areas
performed in the last several days. The waste packaging tank room is a
very small room which was accessed by going over a shield wall. The
other area contains three large tanks which receive RWCU resin and water
during processing. It was accessed by lifting a shield plug and
lowering a camera into the "A" tank room. The inspector noted that both
rooms appeared clean, floors were dry, and no indications of leakage or
significant corrosion were visible. There were no active components
observed in the rooms and the contents appeared limited to tanks and
piping. There was no storage of other materials in the rooms. The
licensee indicated 3 mrem of exposure was received by the worker
performing the inspection.
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5.3.4

Based on a review of training, procedures, facility tours, and
interviews, the inspector determined the licensee was meeting TS
requirements for HRA and VHRA controls which implemented the
requirements of the revised 10 CFR Part 20.

INTERNAL EXPOSURE CONTROL

This area was reviewed to determine the adequacy of the licensee's use
of process and engineering controls to limit exposures to airborne
radioactivity, adequacy of respiratory protection program, licensee's
administrative controls for assessing the TEDE in radiation and airborne
radioactive materials areas, assessments of individual intakes of
radioactive material and records of internal exposure measurements and
assessments.

The licensee's respiratory protection program and requirements for
TEDE/ALARA reviews were addressed in licensee procedures RCI-3,
"Respiratory Protection Program", dated April 18, 1995 and RCI-3. 1,
"Respiratory Protection Program Implementation", dated November 15,
1995. The procedure RCI-3. 1 required ALARA evaluations to be performed
by RP prior to performing work in airborne radioactivity areas,to
demonstrate that respiratory protection provisions are consistent with
the goal of maintaining individual and collective total effective dose
equival.ent ALARA.

The use of process and engineering controls to limit airborne
radioactivity concentrations in the plant were discussed with licensee
representatives and the use of such controls were observed during tours
of the plant ~ These controls included decontamination .of areas,

'overing contaminated areas, use of worksite ventilation, and other
methods used in minimizing worker time in contaminated/airborne areas.
The licensee was tracking and trending respirator usage fo} each RWP to
determine effectiveness of the respirator protection program. The
inspector reviewed licensee reports that indicated significant
reductions in the use of respirators during recent RFOs resulting from
increased use of engineering controls.

The inspector. reviewed and discussed the licensee's program for
monitoring internal dose and reviewed the results of assessments for
personnel having indications of positive intakes of radioactive
material. No problems were found during a review of the procedure or
doses assigned. The licensee incurred one positive uptake greater than
the licensee's threshold, of 20 nanocuries in 1995 with a total CEDE dose
of 24 millirem and one positive uptake in 1996 with a total CEDE dose of
10 millirem. These doses were well below regulatory limits for CEDE of
5000 millirem.

The inspector examined breathing air equipment which included manifolds
for physical integrity, current cal,ibration of gauges and fit-test
equipment,. full-face respirators, airlines, supplied air hoods, and the
presence of carbon monoxide monitoring equipment. The inspector
determined the licensee was maintaining equipment in accordance with
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licensee procedures reviewed. However, the inspector observed the
supplied air hoods and hoses available for use were not .compatible
according to the manufacturer's instructions provided with the air
supplied hoods. The licensee informed the inspector that the air
supplied hoods were only being used for splash protection when working
in areas where worker contact with radioactive contaminated liquid was
likely. The licensee informed the inspector that the hoods were not
being used for respiratory protection to limit intakes of radioactive
material which would have required the equipment to have been NIOSH
,approved as required by 10'FR 20. 1703. The inspector confirmed, based
on a review of. licensee information, that the hoods had .not been worn in
posted airborne radioactivity areas to limit intakes of radioactivity.
To prevent the potential risk of using equipment that had not been
tested to meet NIOSH standards, the licensee initiated a PER and removed
the hoods from servi.ce until the licensee could conduct an
investigation. Additional followup action also included the licensee
contacting the manufacturer of the hoods and receiving written
verification that the airlines used would provide air to the hoods.
However, the manufacturer stated the airlines and hoods had not been
NIOSH certified to work as a tested unit. The licensee informed the
inspector that OSHA had been contacted to discuss the issue. The
inspector expressed concern to licensee management that air supplied
systems used in. radioactive contaminated areas, that had not been NIOSH
approved, had the potential for being misused as acceptable respiratory
protection to limit the intake of radioactive material. Licensee
management acknowledged the inspector's concern.

Based on those reviews and discussions with licensee representatives,
the inspector determined that the licensee had made efforts to maintain
TEDE exposures ALARA. Furthermore, the inspector noted that the
licensee did not observe an increase in the number of positive intakes
of radioactive material for individuals who did not wear respirators for
those activi'ties that in the past individuals would have worn them. The
inspector concluded that the licensee's program for monitoring,
assessing, and controlling internal exposures was conducted in
accordance with regulatory and licensee procedural requirements with no
exposures in excess of 10 CFR Part 20 regulatory l'imits identified.

5.3.5 PLANNED SPECIAL EXPOSURES -(PSEs)

This area was reviewed to determine whether the licensee's program for
PSEs met the regulatory requirements.

The 10 CFR 20. 1206 permits the licensee to authorize an adult worker to
receive doses in addition to and accounted for separately from the doses
received under the limits specified in 10 CFR 20. 1201 provided that
certain conditions are satisfied. Such exposures cannot exceed the dose
limits in 10 CFR 20. 1201(a) in any year or five times the annual dose
limits during an individual's lifetime.
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Licensee procedure RCI-2, Personnel Monitoring", dated September 23,
1995, provided the licensee's requirements for requesting, working, and
documenting PSEs. Through di'scussions with licensee representatives and
a review of records, the inspector determined that the licensee had
appropriate procedural guidance for allowing PSEs. At the time of the
inspection, the inspector was informed by the licensee that a PSE had
never occurred at the Browns Ferry Nuclear Plant.

Based on a review of training, procedures, and interviews, the inspector
determined the licensee had programmatic controls which implemented the
requirements of the revised 10 CFR Part 20 if the licensee determined it
necessary to implement a PSE.

5.3.6 DOSE TO THE EMBRYO/FETUS AND EXPOSURES OF DECLARED PREGNANT WOMEN (DPW)

This program area was reviewed to determine that the licensee's program
for DPWs met the regulatory requirements and that the dose to .the.
embryo/fetus were within the regulatory limits.

Licensee procedure RCI-2, "Personnel Monitoring", dated September 23,
1995, detailed the licensee's program and policies regarding voluntary
declaration of pregnancy as well as exposure monitoring and dose limits
for the declared pregnant woman and embryo/fetus. The inspector noted
that the procedures were consistent with 10 CFR .Part 20 requirements and
Regulatory Guide 8. 13 provisions.

The inspector reviewed the licensee's policy and procedural guidance
regarding DPWs, and verified that DPW-related information was discussed
and reviewed in GET. Licensee procedures provided instructions. to
ensure an individual would be allowed the opportunity to declare or
undeclared a pregnancy. The inspector reviewed dose information for the
declared pregnant women and independently verified that no
administrative or regulatory limits were exceeded with regards to any of
the pregnancies. The licensee provided the declared pregnant women an
opportunity not to continue access into the Radiation Controlled Area
(RCA) and all women elected not to re-enter the RCA during the remainder
of the declared pregnancy period.

Based on a review of this area, no concerns were identified with the
licensee's declared pregnant women policy or procedures which
incorporated the requirements of 10 CFR 20.2106.

5.3.7 CONTROL OF RADIOACTIVE MATERIALS AND CONTAMINATION, SURVEYS, AND
MONITORING

This program area was reviewed to determine whether survey and
monitoring activities were performed as required and control of
radioactive materials and contamination met requirements.

The inspector discussed labeling procedures, practices, and storage of
radioactive material with licensee personnel and observed during the
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facility tours that all containers and materials inspected were labeled
to denote the radiological, hazards present.

The inspector observed that contamination control and general
housekeeping practices in the RCA were adequate. At the time of the
inspection the licensee was meeting their goal for contaminated square
footage by averaging less than approximately one percent of the total
RCA as contaminated.

The inspector also observed an area referred to by the licensee as a
Clean Island, which had been established in the RCA to provide a break
area to be used by work crews during the outage. The inspector
determined radiological controls to maintain the area as a non-
radioactive contaminated area had been established. Workers were
required to use contamination monitors prior to entering the Clean
Island and the movement of lunches into the area was being controlled by
RP personnel.

The inspector reviewed personnel contamination records for 1995 and
1996. The li'censee had accumulated 170 PCEs in 1995 and 26 PCEs in
1996. Records reviewed determined the licensee was tracking and
trending personnel contamination events and no adverse trends in
personnel contamination controls was noted during the inspection.

Based on independent surveys performed during tours of the faci.lity,
selected reviews of licensee contamination surveys,, and a review of
personnel contamination events, the inspector, determined the licensee
was exercising measures to control the spread of radioactivity.

The inspector reviewed selected records of routine and special radiation
and contamination surveys performed and discussed the survey results
with licensee representatives. During tours of the plant, the inspector,
independently verified radiation levels in portions of Units 1, 2, and 3
Turbine Buildings, Reactor Buildings, and Radwaste Building. No
concerns with the ad'equacy or frequency of the radiological survey
activities were identified.

During facility tours, the inspector noted that survey instrumentation
and continuous air monitors observed in use within the RCA were operable
and currently calibrated. The inspector toured the instrument
calibration room and reviewed the portable instruments program with
cognizant personnel. The inspector also observed a weekly source check
of a gamma survey meter and no problems with procedure compliance were
observed.

Based on observations during the inspection, procedure reviews, and
independent radiation surveys, the inspector determined the licensee was
conducting surveys required by procedures. The inspector also
determined the licensee had an adequate number of survey instruments
available for use during the outage and the instruments were being
calibrated and source checked's required by licensee procedures. The
inspector observed that the licensee's posting and control policies for
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radiation areas, HRAs, VHRAs, airborne radioactivity areas,
contamination areas, and radioactive material areas were appropriate.,

Based on a review of this area, the inspector determined the licensee
was effectively controlling radioactive material, performing surveys
appropriately, and adequately posting radiological areas.

5.3.8 PROGRAM FOR MAINTAINING EXPOSURES AS LOW AS REASONABLY ACHIEVABLE

0

This program area was reviewed to determine the adequacy of the ALARA
program. Areas reviewed included organization support, training,
radiation source reduction, worker awareness and involvement, ALARA
plans and reviews, and ALARA results in the implementation of the
licensee's ALARA program.

The inspector interviewed selected ALARA staff members including the
ALARA manager and"determined the organizational structure and
responsibilities for the ALARA staff were clearly defined in
organizational charts. The inspector determined that the licensee's
ALARA policy and objectives. were adequately addressed in GET Training.

The inspector reviewed and discussed with licensee representatives the
ALARA program implementation and planning initiatives for recent work
performed and future work planned. Areas reviewed included source term
reduction, ALARA accomplishments, and future ALARA plans. Site exposure
accrued in 1995 was 408.7 person-rem. The licensee had established a
goal in 1996 of 510 person-rem. At the time of the inspection the
licensee was in a 28 day Unit 2,Cycle 8 RFO. The Unit 2 Cycle 8
original exposure goal was 350 person-rem. At the time of the
inspection, the licensee had expended 182.7 person-rem or 52.2 percent
of the outage exposure goal and 67.7 percent of the scheduled work had
been completed.

A number of ALARA initiatives were used during the Unit 2 Cycle 8
outage, some of which included: improved scheduling of work activities,
use of a pontoon boat in the reactor cavity to take advantage of maximum
water shielding, verses lowering water level to install a platform for
ISI work, use of teledosimetry for closer monitoring of worker exposure
on higher dose evolutions, increased use of video cameras, surrogate
tour for preplanning work, and,wireless communications with workers.
The licensee increased the use of a:robot to enter high radiation areas
to search for leaks and scope out repairs. A cleanout of Unit 2 and
Unit 3 spent fuel pools in 1995 removed over 25,000 curies of
radioactive material which was shipped off site for disposal..
Approximately, 85 tons of shielding were used by the licensee during
1995, which resulted in an estimated dose savings of approximately 98.6
person-rem.

Based on a review of this area, the inspector determined the site was
establishing challenging goals for maintaining occupational exposures
ALARA.
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OPEN ITEMS REVIEW (92701)

5.4. 1 (CLOSED) THI 296/II.B.3.2, POST ACCIDENT SAMPLING SYSTEM — CORRECTIVE
ACTIONS

This THI item remained open following the restart of Unit 3 awaiting the
licensee's demonstration of their ability to obtain and analyze the
required samples using the PASS system. These demonstrations were
performed on December 21, 1995 (liquid samples) and January 26, 1996,
(gas sample) in accordance with 3-TI-331, Post Accident Sampling
Procedure. The inspector reviewed the results of these tests and
determined that the licensee had demonstrated their ability to obtain
and analyze liquid and gaseous samples through the Unit 3 PASS system.
Due to the low content of fission products within the Unit 3
containment, the licensee was unable to demonstrate their ability to
perform an isotopic analysis of the containment atmosphere. However,
because the containment at this facility is inerted (less than 4 percent
oxygen) during power operations, the licensee utilized oxygen content as
a basis for demonstrating their ability to obtain and analyze an
appropriate containment gaseous sample. The inspector concluded that
this methodology was acceptable.

In addition, the inspector reviewed the NRC Safety Evaluation dated
Hay 27, 1987, for the Browns Ferry PASS systems. The SE specified ll
criterion which the PASS system was required to meet. These cri.terion
were inspected in detail prior to the restart of Unit 2 (see IR 91-28).
Because the Unit 3 PASS is identical to the Unit 2 system, credit for
meeting these criterion are being taken based on the inspection
performed for the restart of Unit 2. The inspector did question the
licensee's ability to meet criterion 1 (capability to obtain and analyze
a sample 'within 3 hours). The licensee demonstrated that they had
obtained and could analyze the samples within the three hour time frame.
The inspector also reviewed the paragraph 10.21, Post Accident Sampl'ing
System, of the plants FSAR and noted that although the description of
the system appears adequate, the fact that Unit 3 as well as Unit 2 has
a PASS system installed was omitted. Based, on this review, this matter
is considered closed.

In the area of plant support, no violations or deviations were
identified.

6.0 FSAR REVIEWS

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 description. 'While
performing the inspections discussed in this report, the inspectors
reviewed the applicable portions of the UFSAR that related to the areas
inspected. The following inconsistencies were noted between the wording
of the UFSAR and the plant practices, procedures and/or parameters
observed by the inspectors.
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The inspectors. reviewed the explanation of the BFN secondary containment
in the TS, FSAR, and licensed operator training material. Originally,
the BFN secondary containment had been designed for independent zonal
isolation (the reactor buildings could be isolated from each other).
However, several years ago, interzonal leakage,was discovered 'between
the units and the reactor building was tested as one large secondary
containment. The inspectors noted that the definition section of the TS
refers to reactor building zonal isolation capabi1i.ty. Additionally, it
was noted that TS 4.7.C.2 contains wording indicating that the zones can
be isolated from each other. The FSAR descriptions of the secondary
containment in Section 5.3.3.2 (with the exception of one reference to
zonal isolation which was overlooked during a revision) also describes
zonal isolation capability but clearly states that the zone system is
not an ESF and the entire reactor building can fulfill the secondary
containment function.

Additional review by the inspectors identified that IR 92-36 described
detailed inspection of BFN secondary containment which concluded that
the l,icensee was meeting TS requirements and FSAR commitments.
Additionally, the inspectors found correspondence in late 1992 and early
1993 which documented NRC review and acceptance of the licensee's
methodology involving secondary containment breach margin in the
combined zone configuration.

In response to the inspectors questions regarding reference to zonal
isolation capability in the TS, the following actions were taken:

Operations management'ssued an Operations Immediate .Reading which
reminded the operators that BFN cannot establish secondary
containment on a unitized zone basis. Actions for a loss of
secondary containment TS 3.7.C.2.b will be initiated if secondary
containment integrity is lost. The actions of TS 4.7.C.2
regarding zonal isolation will not be attempted.

Engineering personnel reviewed the FSAR closely and found one
reference which implied that the units could be separated. A
revision of. he FSAR was initiated to correct this.

The licensee stated that the TS requirements will be clarified in
the Standard TS submittal scheduled for the summer of 1997.

The inspectors concluded that the overall issue of secondary containment
at BFN has been adequately addressed and no safety .concerns are present.
The submittal of Standard TS should further clarify the present status
of secondary containment.

IR 96-03 described several FSAR discrepancies identified by the
inspectors or the licensee. The licensee had initiated several
activities intended to identify and correct any inaccuracies in the
FSAR'. These issues are addressed as URI 250, 260, 296/96-04-08, FSAR
Discrepancies. Additional NRC review of the identified deficiencies and
the licensee's programs will be performed.
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7.0 EXIT '(30703)
58'he,inspecti'on

scope and findings were summarized on April 26, 1996, by
L. Wert with. those persons, indicated in. paragraph l. Interim exits were
conducted, on April 5 and April 12, 1996.. The inspectors described the
areas inspected, and discussed in detail, the inspection results. A
listing of inspection findings is provided. Proprietary information is
not contained in this report. Dissenting comments were not received
from the licensee.

Item Number

VIO 260/96-04-01

VIO 260/96-04-02

URI '260/96-04-03

IFI 296/96-04-04

NCV 296/96-04-06

,VIO 296/96-04-07

URI 259',260,296/96-04-08

URI 260/96-03-02

IFI 296/96-'03-04

VIO 296/96-.01-01

Status

:Open

Open

-Open

Open

Open

Open and
Closed

Open

Open

.Closed

Closed

.
Closed'l

osed

Descri tion and Reference

Licensee Identified Appendix R

Deficiencies (paragraph 4.3)

Refueling Interlocks Not Operable
During Fuel Movement (paragraph
2.4.2)

SDC Low Level'solation
Bypassed'rior

to Cavity Floodup (paragraph
2.4.1)

Failure Of Feedwater Pump Discharge
Check Valve (paragraph 3.8. 1)

RWCU Heat Exchanger Flange 'Leak
(paragraph 3.8.2).

Failure to Perform PT Inspection in
Accordance With the ASME Code.
(paragraph 3.9)

Failure to Follow Procedural,
Requirements for the
Installation of Scaffolding
paragraph 3.6).

FSAR Discrepancies (paragraph -6;0)

Appendix R Instrumentation
Discrepancies (paragraph

4.3)'ffects,

Of Adjustment Of Scram Valve
Packing On Control Rod Scram Times
(paragraph 3. 10. 4)

Core. Thermal Power Above Licensed
Condition Maximum (paragraph 2.5. 1)

Problem Evaluation Report
Implementation (paragraph 2.5.2)
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IFI 259,260,296/94-12-01

Closed

Closed

59

High Threshold for Performing
Failure Analysis (paragraph 4.5. 1)

Correction of BFN Design Change
Process Problems (paragraph 4.5 ')

LER 260/94-08

VIO 260/94-27-01

Cl os ed

Closed

Containment Penetration And Hain
Steam Isolation Valve Leak Rates
Exceeded Technical Specification
Limits. (paragraph 3.10.1)

Foreign Material Exclusion Control
Issues (paragraph 3. 10.2)

IFI 260/94-27-04 Closed Outage Schedule Safety Assessment
Issues (paragraph 3. 10.3)

VIO 296/95-51-01

VIO 260/94-09-05

Closed

Cl osed

Closed

Failure To Properly Control Material
Within An FHE Zone (paragraph
3.10.2)

Failure To Take Corrective Actions
For Unqual,ified Containment Coatings
(paragraph 4.5.3)

Post Accident Sampling System-
Corrective Actions (paragraph 5.4. 1)

8.0 ACRONYMS

ALARA
ANSI
ASHE
ASOS
BFN
BFPER
B&PV
BWR

CEDE
CFAR
CFR
CR

CRD

CS

DCN

D/G
DPW

EAL
ECCS

EDG

EECW

EOI

As Low As Reasonably Achievable
American National Standard Institute
American Society of Mechanical Engineers
Assistant Shift Operations Supervisor
Browns Ferry Nuclear Plant
Browns Ferry Problem Evaluation Report
Boiler and Pressure Vessel
Boiling Water Reactor
Committed Effective Dose Equivalent
Component Failure .Analysis Report
Code of Federal Regulations
Control Room
Control Rod Drive
Core Spray
Design Change Notice
Diesel Generator
Declared Pregnant Women

Emergency Action Limit
Emergency Core Cooling System
Emergency Diesel Generator
Emergency Equipment Cooling Water
Emergency Operating Instructions
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EP
EPIP
ERF
ERO

FCV
FIN
FME
FHEA
FP
FSAR
GE

GET
HCU
HPCI
HRA
HX

I/A
ID
IFI
II
INDMS
INPO
IR
ISI
ISO
IVVI
Lbs.
LER
HCR
HMG

MOV

.MS

HSI
HSRV
HT
HWt
NDR

NESSD
NIOSH
No.
NPRDS

NRC

OSC

OSHA
PASS
PCE
PCV

PDR

PER

PH

PHT
PSE

60

Emergency .Pl an
Emergency 'Plan Implementing Procedure
Emergency Response Facility
Emergency Response Organization
Flow Control Valve
Fix It Now
Foreign Material Exclusion
Failure Mode and Effects Analysis
Fire Protection
Final Safety Analysis Report
General Electric
General Employee Training
Hydraulic Control Unit
High Pressure Coolant Injection
High Radiation Area
Heat Exchanger
Intelligent Automation
Identification
Inspector Followup Item
Incident Investigation
Integrated Nuclear Data Management System
Institute for Nuclear Power Operations
Inspection Report
In Service Inspection
Inspection Services Organization
In Vessel Visual Inspection
Pounds
Licensee Event Report
Main Control Room
Hechanical Maintenance Group
Motor Operated Valve
Main Steam
Mechanical Section Instruction
Hain Steam Relief Valve
'Magnetic Particle
Megawatts-Thermal
No Damage Reported
Nuclear Engineering Setpoint and Scaling Document
National Institute of Occupational Safety and Health
Number
Nuclear Plant Reliability Data System
Nuclear Regulatory Commission
Operational Support Center
Occupational 'Safety and Health Administration
Post Accident Sampling System
Personnel Contamination Events
Pressure Control Valve
Public Document Room
Problem Evaluation Report
Preventive Maintenance
Post Modification Testing
Planned Special Exposure
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PT
QA
R/hr
RCA
RCI .

RCIC
Rem
RFO
RFPT
RFWCS

RHR
RP
RP.S

RPV
RTD
RWCU

RWP

SDC
SFP
SI
SOS
SSP
TEDE
TI
TOE
TS
TSC
TVA
UFSAR
URI
UT
VHRA
VIO

.WO

WR'1

Liquid'enetrant
Qual,ity Assurance
REM per hour
Radiological Control Area
Radiological Control Instruction
Reactor Core Isolation Cooling
Radiation Equivalent 'Man
Refuel-ing Outage
Reactor Feedpump Turbine
Reactor Feedwater Control System
Residual Heat Removal
Radiation Protection
Reactor Protection System
Reactor Pressure Vessel.
Resistance Temperature Detector
Reactor Water Cleanup
Radiation, Work Permit
Shutdown Cooling
Spent Fuel Pool
Surveillance Instruction
Shift Operation Supervisor
Si'te Standard Practices
Total 'Effective Dose Equivalent
Technical Instruction
Technical, Operabil,ity Evaluation
Techni'cal. Specifications
Technical Support Center
Tennessee 'Valley Authority
Updated Final Safety Analysis Report
Unresolved Item
Ultrasonic
Very High Radiation Area
Violation
Work Order
Work Request
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