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UNITED STATES
NUCLEAR REGULATORY COMMISSION

REGION II
101 MARIETTASTREET, N.W.
ATLANTA,GEORGIA 30323

Report Nos.: 50-259/91-23, 50-260/91-23, and 50-296/91-23

Licensee: Tennessee Valley Authority
6N 38A Lookout Place
1101 Market Street
Chattanooga, TN 37402-2801

Docket Nos.: 50-259, 50-260, and 50-296

License Nos.: DPR-33, DPR-52, and DPR-68

Facility Name: Browns Ferry Units 1, 2, and 3

Inspection at Browns Ferry Site near Decatur, Alabama

Inspection Conducted: une 5 - June 12, 1991

Inspector:
en>or esi ent nspector ate )gne

Accompanied by: E. Christnot, Resident Inspector
M. Bearden, Resident Inspector
K. Ivey, Resident Inspector
G. Humph ey, Resident Inspector

Approved by:
au Ke o ion se ,

Inspection Programs,
TVA Projects Division
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SUMMARY

Scope: This special inspection included the events and actions taken as a

result of the loss of primary containment which occurred on
June 5, 1991.

Results: Two apparent violations were identified. The first violation of
Technical Specification 3.7.A.2 was for failure to maintain
primary containment integrity while the reactor was critical,
paragraph three. Both personnel aiI lock doors were open at the
same time for four hours with the reactor critical and the vessel
temperature and pressure at 370'egrees and 150 psig, respectively.
The second violation, Example 1, was for failure to follow
maintenance procedures when the drywell airlock personnel access
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door interlock was defeated, paragraph four. The interlock was
defeated without proper authorization from operations and outside
of the work control process and procedures. The second example was
for failure to establish procedures for control of drywell entry
when containment integrity is required, paragraph 4.

Licensee management took prompt corrective action to address the
loss of primary containment, paragraph four. The unit was placed
in cold shutdown while an incident investigation was initiated and
a 'number of corrective actions were implemented.
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REPORT DETAILS

Persons Contacted

Licensee Employees:

D. Nauman, Senior Vice President, Nuclear
J. Bynum, Vice President Nuclear Operations

*0. Zeringue, Vice President, Browns Ferry Operations
"L. Myers, Plant Manager
"H. Her rell, Operations Manager
"J. Rupert, Project Engineer
*H. Bajestani, Technical Support Manager
"C. Crane, Maintenance
"H. Jones, Engineering

R. Jones, Operations Superintendent
*G. Morrison, Compliance Engineer
*G. Pierce, Site Licensing
"A. Sorrell, Maintenance Manager

G. Turner, Site guality Assurance Manager
*P. Salas, Compliance Supervisor
J. Corey, Site Radiological Control Manager

~R. Baron, guality Assurance

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

NRC Personnel:

B. Milson, Chief TVA Projects
P. Kellogg, Section Chief, Browns Ferry

*C. Patterson, Senior Resident Inspector
E. Christnot, Resident Inspector
M. Bearden, Resident Inspector

*K. Ivey, Resident Inspector

"Attended exit interview

Acronyms and initialisms used throughout this report are listed in the
last paragraph.

Sequence of Events on June 5, 1991.

Initial Conditions

Reactor was critical in the Startup Mode with a reactor moderator
temperature of 365 degree F and vessel pressure at 150 psig. The
licensee was preparing for drywell entries to collect data on the piping
thermal expansion in accordance with TI-190, Thermal Expansion Test
Requirements.
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0108 Drywell entry made by three Rad Con Technicians to conduct
radiological survey

0215 Radiological Survey complete; Technicians exit drywell

0245 Drywell door interlocks defeated and both doors left open.

NOTE: The method of defeating the interlock gave a false indication
to the control room that the outer door was closed.

0245 to 0530 Two teams of Rad Con personnel entered the drywell for TI-190,
. collection data.

0620 ASOS notified that all personnel were out of the drywell.
Operations personnel note that control room indications show that
the inner airlock door is open and the outer door is closed.

0620 Maintenance notified SOS that both drywell doors were open and the
interlocks were disarmed.

0630 Both an ASOS and maintenance individual arrive at airlock and
verify that both doors are open.

0640 Maintenance personnel enter containment to close inner airlock
door and re-arm door interlocks.

0645 Both airlock doors are shut and the interlocks are re-armed.

0730 SOS declared a NOUE and notified the NRC via the ENS telephone.

NOUE is entered and exited at the same time due to the condition
no longer existing.

1000 Operations Vice President orders the reactor shutdown to cold
shutdown until an investigation of the event is completed.

1100 Reactor is subcritical.

3. Narrative of Event

The plant had reached 150 psig and was holding steady on ranges 5

through 7 on the IRMs. The power ascension test program called for a
drywell entry for the performance of the TI-190, Thermal Expansion Test
Requirements. This test required the visual observation of piping
movements in the drywell due to the temperature increasing in the
piping. Since the drywell had been closed, a survey of the containment
atmosphere was required. Radiological controls personnel entered the
drywell and took atmospheric surveys at 0108 on June 5, 1991. At 0240,
the survey had been completed and the results were acceptable for entry.



A mechanical maintenance individual had been assigned to the drywell
entry team as the person to operate the doors. This individual was
normally statiohed in the airlock and in addition to routinely operating
the doors, was qualified to defeat the interlock and open both doors in
case of an emergency. The mechanical maintenance individual held a
conversation with the RC personnel and based on that conversation
understood that it was all right to disarm the interlocks and open both
doors.

At 0245 the mechanical maintenance individual disarmed the door
interlocks opened the outer door and left the area. At approximately
0300 he reported to his general foreman that the doors were open and the
interlocks were disarmed. The general foreman informed the individual's
foreman at some time later. Neither foreman questioned the disarming of
the interlocks and opening the doors without a work authorization.

The Control room operators called the entry control point at least twice
during the remainder of the shift to inquire about personnel being in
the drywell. Each time they were informed that there were personnel in
the drywell. This report corresponded with the Control Room indication
of inner door open and outer door closed.

From 0245 to about 0530 two teams of TI-190 test personnel entered and
exited the drywell. The teams included twelve test engineers, two
electrical maintenance craftsmen and one engineering aide. None of
these personnel expressed a concern about the status of the drywell
doors. Two of the test engineers were previously qualified as STA's.

At about 0620 RC notified the ASOS that the last person was out of the
drywell and that additional entries would be necessary on the nextshift. At about the same time a maintenance person called the SOS and
told him the both doors were open and the interlocks were disarmed. The
SOS questioned this report due to fact that his indication showed that
the outer door was closed. The results of the RC call then raised doubt
in his mind as the inner door was indicating open. The SOS dispatched
an ASOS and the mechanical foreman dispatched a mechanic to the airlock.
Upon their arrival the doors were noted to be standing open. The
mechanic entered the airlock and immediately closed the inner door at
about 0640 a.m.. The interlocks were re-armed and the mechanic left the
airlock. The inspector reviewed the event and identified this as a
breach of primary containment when required by Technical Specification
3.7.A.2 as VIO 260/91-23-01, Breach of Primary Containment Mhile the
Reactor was Critical.

Areas of Concern and Corrective Actions
I

The licensee management made the decision to place the Unit in cold
shutdown until the cause of the breach of primary containment was
identified and corrective actions were taken to preclude this type of



event from reoccurring. The licensee conducted an incident
investigation of the event and in parallel determined several areas
where corrective actions were required. These areas and their
corrective actions included:

A. Sensitivity Training

The licensee identified as 'part of the root cause of this event
that plant personnel were not sensitive to the condition of
having an operating power reactor. This concern arose from the
fact that: (1) Operations was apparently not responsible for
containment integrity, (2) plant personnel were not sensitive to
the SOS being the individual responsible for all activities
involving manipuation/maintenance of plant components and
equipment and (3) the importance of maintaining containment
integrity as one of the three barriers that prevent the
uncontrolled release of radioactivity. As a result of this,
sensitivity training sessions were held for all personnel on
site. The inspector attended one of these sessions for the
operations personnel and one for maintenance personnel. The
training covered the operating plant philosophy, the event
itself, percussor events, and work control. guality Assurance
performed a verification of the training effectiveness following
the training. The inspector concluded that while the operations
training was effective, the training given to maintenance
personnel was not adequate. The guality Assurance verification
also indicated that the maintenance training was not effective
and the licensee agreed to repeat the training until it was
effective in conveying the operating philosophy.

B. Work Control Process

The licensee conducted a review of the work control process.
This review included a review of Site Standard Practice 7.1,
Work Control, which establishes the procedural requirement for
the work control process and applies to all activities that
change or have the potential to change a plant component,
system, or unit configuration. SSP 7.1, Work Control, was
changed to indicate that only the Shift Operations Supervisor
can grant permission to perform work and not the work control
group. During the long BFN unit recovery, the perception was
created that work control dictated what jobs were to be done and
when.

Site Directors Standard Practice 7.6.1, Maintenance Management
System Initiation of Work Requests, was also reviewed to ensure
that the work control process was adequately controlled by these
procedures. SDSP 7.6.1, was changed to clarify the method by
which work requests were to be processed. The major emphasis
was placed on the work request with the red borders. These
items were to be approved by operations personnel and were to be
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submitted to them by the craftsman actually performing the task.
This procedure emphasized that no plant process system work was
to be'erformed without a controlling document. The inspector
noted that the procedure also requires that the craftsman notify
the operations personnel if delays are experienced while
performing a task.

During this event, the mechanic who was dispatched to operate
the drywell doors for the TI-190 entry was given no work order,
but was given oral instructions to operate the doors. The
disarming of the interlocks was not part of the job instruct-
ions. MMI-129, Drywell Personnel Airlock Doors, contains
instructions for installing and removing the drywell door
strongbacks as well as instructions on how to operate the doors
and how to disarm the interlocks. The mechanic was task
qualified on procedure MMI-129, which would mean that he did not
have to have the procedure with him to operate the doors.
However, MMI-129 states that "When the Shift Operations
Supervisor has informed the foreman that primary containment is
not required, a work request will be initiated to defeat the
interlock." The mechanic did not have a work order to disarm
the interlock.

Technical Specification 6.8.1, requires that written procedures
shall be established, implemented and maintained covering the
applicable procedures in Appendix A of Regulatory Guide 1.33,
Revision 2, February 1978. Appendix A includes procedures for
maintenance on safety-related equipment.

The inspector concluded that a violation had occurred in that
work was performed without proper work authorization. This is
identified as VIO 260/91-23-02, Failure to Follow Work Control
Procedures. The licensee conducted a review of open and generic
Work Orders to determine if there were any outstanding that
could allow work to be performed that would affect the operating
unit without the consent of the SOS. Eighteen Work Orders were
identified during this review that had the potential for
allowing unauthorized work. All but two of these were closed.
The inspector reviewed the remaining two Work Orders and
concluded that they would not allow unauthorized work.

Instructions for Drywell Entry

At the time of the event, instructions for drywell entry
were contained in the following procedures:

SDSP-14. 15 Rev 3: Entry and Work in the Primary Containment

2-OI-64 Rev 15:

MMI-129 Rev 6:

Primary Containment System

Opening and Closing of Drywell Personnel
Airlock Doors, Units 1, 2, and 3



The only guidance concerning drywell entry when primary
contai,nment is required was contained in MMI-129 as a

precaution: Step 4.3 states, "Do not open the inner door of the
personnel airlock when unit is operational". Regulatory Guide
1.33 Appendix A contains a listing of procedures for typical
safety-related activities. These include Access to Containment
and Maintaining Integrity of Containment. The inspector
concluded that failure to have an approved procedure for
controlling drywell entry when. containment integrity is required
is a violation of TS 6.8. 1 (VIO 91-23-03). In response to this
event, the licensee revised the above three procedures.
SDSP-14. 15, Rev. 4 now requires that entries made while primary
containment is required shall be performed in accordance with
2-0I-64, while entries made when containment is not required
shall be performed in accordance with MMI-129. The inspector
reviewed the procedural revisions and concluded that the
corrective actions were satisfactory.

D. Other Issues

l. Interlocks

The licensee conducted a review of Maintenance Instruct-
ions, Surveillance Instructions, and Test Instructions, to
determine if there were other interlocks that were defeated
by these instructions that would give the unit operators
inaccurate information without an associated alarm or other
warning. This review was ongoing at the conclusion of the
inspection.

2. Shift Turnover Process

The shift turnover process was reviewed by the licensee to
determine if operations interfaces with other organizations
could be enhanced. Although all plant organizations are
represented at the Plan-of-Day Meetings, the licensee
changed the procedure to clearly identify the individuals
who should attend the shift turn over meetings.

3. Pre-Test Briefings

The licensee reviewed the pre-test briefings being
conducted as a result of the power ascension test program.
It was identified that a pre-test briefing was conducted on
June 3, 1991, two days before the test was actually
conducted. Another briefing was held for the shift that
was conducting the test, but it was not as detailed as the
briefing given two days earlier. The licensee issued a

letter to the test engineers to ensure that the pre-test
briefing was conducted again if the test was delayed past
the shift change and to ensure that all necessary personnel
were present at the pre-test briefing.
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Training Fundamentals

The licensee also reviewed the training given to
maintenance personnel in plant fundamentals such as primary
containment, secondary containment, release barriers and
the work control process. The licensee is modifying their
accredited programs to, include this type of training for
the crafts. Additionally, a schedule for giving this
training to the crafts was being developed at the close of
this inspection.

Review of Power Ascension Testing Procedures

Power ascension testing procedures were reviewed to
identify changes that might be required to clarify support
organizations and,their support roles. The review of 21
procedures resulted in the initiation of changes to seven
of the procedures. On June ll, 1991, the inspector
reviewed the results of this effort including the procedure
changes. The inspector concluded that the licensee had
conducted the review of power ascension testing procedures
as intended.

The inspector reviewed the licensee's analysis of the root causes of
this event. The licensee determined that the root cause of this event
was inappropriate personnel action in that the drywell personnel hatch
interlock was bypassed without required work authorization.
Contributing factors included:

failure of supervisors to recognize inappropriate personnel action

method for bypassing interlock defeats control room indication

untimely communication between Maintenance and Operations
organizations after the event.

The inspector determined that the licensee's corrective actions were
appropriate in addressing the root causes.

6. Management Meeting

On June 5, 1991, the Site Vice President committed to'aintain Unit 2 at
cold shutdown until TVA had completed an incident investigation, had
implemented the necessary corrective actions and had discussed the
incident and the corrective actions with NRC. On June 10, 1991, a
management meeting took place in the Region II offices in Atlanta with
representatives from TVA, the Region, and NRR in attendance. TVA
believed that their investigation and corrective actions were broad in
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scope in that they included procedural, hardware, and human factors
issues that went well beyond the event itself. The NRC concurred intheir approach to resolution of this issue and had no objections to
TVA's decision to resume power ascension testing of Unit 2.

7. Exit Interview (30703)

The inspection scope and findings were summarized on June 12, 1991 with
those persons indicated in paragraph 1 above. The inspectors described
the areas inspected and discussed in detail the inspection findingslisted below. The licensee did not identify as proprietary any of the
material provided to or reviewed by the inspectors during this
inspection. Dissenting comments were not received from the licensee.

Item Number

259, 260, 296/91-23"Ol

259, 260, 296/91-23"02

259, 260, 296/91-23-03

8. Acronyms and Initialisms

Description and Reference

VIO, Breach of primary containment while
the reactor was critical, paragraph 3.

VIO, Failure to follow work control
procedures, paragraph 4.

VIO, Inadequate procedures to control
drywell entry when containment integrity
is required, paragraph 4.

ASOS
ENS

HP
IRM
MMI
NOUE

NRC

OI
PSIG
RC

SOS

TI
TS
VIO

Assistant Shift Operations Superviso~
Emergency Notification System
Health Physics
Intermediate Range Monitor
Mechanical Maintenance Instruction
Notification of an Unusual Event
Nuclear Regulatory Commission
Operating Instruction
Pounds Per Square Inch Gauge
Radiological Control
Shift Operations Supervisor
Technical Instruction
Technical Specification
Violation


