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SECTION I

SUMMARY OF INVESTIGATION

BROWNS FERRY NUCLEAR PLANT, UNIT TWO

OCTOBER 27-31, 1980
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A. INTRODUCTION

On October 23, 1980 an NRC inspector engaged in routine inspection
duties at the Tennessee Valley Authority's Browns Ferry Nuclear
Plant was approached by a Tennessee Valley Authority (TVA) employee
who presented an allegation concerning welding performed by an
unqualified welder as part of an approved modification to a safety
related system. It was alleged that a pipefitter foreman on the
outage crew, while lacking the required welding qualification,
performed welding associated with the installation of a bypass line
around a primary containment isolation valve (FCV 73-3) within the
High Pressure Coolant Injection (HPCI) system of Unit 2.

The NRC inspector contacted the Region II Investigative Staff and
related to them the details of the allegation. The NRC inspector
was advised to conduct a preliminary inquiry into the matter and to
gather any available records associated with the approved system
modification.

A review of Special Work Permits (SWP's) associated with the modifi-
cation produced findings supportive of the allegation; however,
queries by the inspector regarding the details of available welding
records alerted the Browns Ferry Nuclear Plant staff that the
inspector's interest went beyond his normal inspection effort as a
radiation specialist. When questioned by BFNP Quality Assurance
personnel later on October 23rd, the NRC inspector placed the

|
Assistant Plant Manager (TVA) in direct comunication (by telephone)
with the Regional Investigative Staff. The Assistant Plant flanager
was made aware of the allegation and agreed to hold his action in
abeyance pending the arrival of an NRC investigator at the Browns
Ferry Nuclear Plant.
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B. SCOPE OF INVESTIGATION

An investigation was initiated on October 27, 1980 under the authority
provided by Section 161.c of the Atomic Energy Act of 1954, as
amended, to ascertain the validity and significance of the allegation.
The scope of the investigation included the following:

1. Review of licensee records including welder qualifications,
radiation area work permits (Special Work Permits), quality
assurance documentation for the modification (Work Packet),
and other records.

2. Interviews with licensee personnel (QA/QC, pipefitters, welders,
and plant management).

3. Review of licensee welding program procedures and specifications
for implementation of regulatory requirements and quality
assurance commitments.

4. Observation of welding material handling and control.

5. Examination of completed welds in the HPCI line modification.
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C. CONCLUSIONS

The investigative findings support the conclusion that an outage
worker in the capacity of a pipefitter foreman did perform welding
for which he was not qualified (i.e., the addition of filler metal
to field weld FW-9, Work Package 9883) during the installation of a
bypass valve and line around containment isolation valve FCV 73-3
in the Unit 2 High Pressure Coolant Injection (HPCI) system on
October 22, 1980.

| This conclusion is based in part on the admission of the subject of
the allegation, a pipefitter foreman, that he had performed the
weld even though he had knowledge that he was not properly certified.

Review of records and statements made during interviews of additional
TVA BFNP personnel further corroborate the allegation. Information

| provided in the interviews indicated that management may have been
both informed of and considering corrective action for the subject
improper welding prior to their knowledge of NRC involvement.

i During the investigation three violations of requirments were
identified related to the licensee's controls for safety related'

pipe welding. These are described in Sections II.C.1, II.C.2 and'

II.C.3 of this report.
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SECTION II

DETAILS OF INVESTIGATION

i

i GROWNS FERRY NUCLEAR PLANT, UNIT TWO
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A. PERSONNEL CONTACTED

Tennessee Valley Authority - Browns Ferry Nuclear Plant

*H. L. Abercrombie, Plant Manager
J. L. Harness, Assistant Plant Manager

*J. E. Swindell, Outage Supervisor
R. Smith, QA Supervisor
C. Rozear, Lead QA Engineer

U.S. Nuclear Regulatory Commission

R. F. Sullivan, Senior Resident Inspector
*J. W. Chase, Resident Inspector
*J. M. Puckett, Radiation Specialist

*also present at exit briefing.
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B. INVESTIGATIVE EFFORT AND FINDINGS

1. General

An entrance briefing was conducted by the Regional Investigator
with the Plant Manager of TVA Browns Ferry Nuclear Plant (TVA
BFNP)onOctober 27, 1980. The purpose and scope of the
investigation were discussed. During the briefing the Plant
Manager advised that the weld in question (Field Weld 9 Work
Package 9883) had been removed and replaced by a qualified
welder during the previous weckend, October 25-26th. This
action by TVA was in apparent conflict with the agreement made
with the investigator on October 24. The Plant Manager stated
his office had abided by the agreement to take no further
action by "saying nothing to anyone" about the problem, but
that outage personnel had become aware of the questionable
wela through other avenues (see II.B.4 below) and had instituted
immediate corrective action.

Discussions were held with the NRC inspector who received the
original allegation on this matter regarding the details of
the allegation and the results of his efforts to conduct a
preliminary inquiry into the matter. The NRC inspector provided
copies of Special Work Permits, quality control records and
Work Package 9883 entries that appeared to support the allegation.
The investigation was continued with a review of this documentation
and the assembly of a chronology of the actions involved in
the alleged act. This chronology was further refined in
subsequent interviews with the TVA personnel involved.

i
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2. _ Interviews

Of principal interest is the interview conducted by the Regional
Investigator with the pipefitter foreman who was the subject
of the allegation. The pipefitter foreman was advised of the
purpose, authority, and scope of NRC's investigation by the
investigator. The foreman made a statement in which he agreed
to cooperate fully in the matter and then described his actions
of October 21 and 22, 1980. He openly admitted to the alleged
actions, but added that immediately after completing the weld
he had informed his supervisor and was told that the weld
would have to be cut out and rewelded by a properly qualified,
welder. The pipefitter foreman provided the Regional Investigator
a confirming written statement. This written statement is
provided as Exhibit 1 to this report.

The foreman was questioned concerning his motivation to perform
the unauthorized weld and responded that he could best describe
his reasons by saying that he knew his own capabilities and
knew he could accomplish what he viewed as a cosmetic weld
with much less trouble than was being created in his attempting
to locate a properly certified welder. He viewed the incident
as an isolated case, stating he had not performed such welds
(i.e., in an uncertified status) in the past and that he did
not possess any knowledge of such acts by others at the BFNP
site.

It should be noted that a similar question was presented to
- the other principals interviewed. All responded that this

was, in the opinion of each, an isolated instance. All further
professed no knowledge of similar acts of improper welding by

: others.
I

Interviews were also conducted with the pipefitter/ welder who
performed the initial weld on FW-9, another pipefitter (designated

| Pipefitter B) who witnessed the welding by the uncertified
foreman, the general foreman, and the QC inspector. The information
provided by each was found to be in agreement with the testimony
of the others and corroborative of the allegation.

|
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3. Review of Do wmenta11f2

Among the records reviewed by the Regional Investigator were
TVA Special Work Permits (SWPs) 01-2-27925 and 01-2-27985. The
SWP procedure provides a means of prescribing and recording
the required protective measures to be implemented prior to
the entry of a worker into a radiologically hazardous area.
SWP 01-2-27925 was in effect during the period 6:30 a.m. to
5:00 p.m. on October 21, 1980 controlling access to the
Unit 2 " Top of Torus West Side" for the stated purpose of
accomplishing " Welding on Bypass Line for HPCI System." The
SWP documented the entry of each of the principals as reflected
in the chronlogy provided in Paragraph 4 below, at the times
shown.

SWP 01-2-27985 was effect on October 22, 1980 during the
period 6:30 a.m. to 5:00 p.m. for the area in question and
controlled access for " Repairing Weld; Testing HPCI Bypass
Line." That SWP also reflected entry and exit tirres for the
principals and confirmed, by the absence of the original
pipefitter/ welder s name, that he did not access the controlled
area during this period.

Work Package 9883 was reviewed and found to contain entries on
a fonn titled "Unreviewed Safety Question Determination"
indicating that among others, the following "Special Require-
ments" applied to the modification:

1. The piping, valve, and associated equipment shall be
Seismic Category I.

2. The materials, fabrication, testing, and inspection of
the components to be added shall meet the same require-
ments as similar equipment that are a part of the primary
containment boundary and the reactor coolant pressure
boundary.

Also contained in Work Package 9883 was a " Data Sheet" reflecting
QC approval of welder qualifications, fit-up, and final penetrant
examination on each of the field welds FW-1, 6, and 9 and shop
welds SW-2 through SW-8.

QC reports documenting the fit-up and penetrant examinations
for FW-1, 6, and 9 were reviewed. Welder qualification and
certification records for the original pipefitter/ welder were
alsa reviewed to confirm his qualification in the required
welaing procedure (GT-11-0-1).
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As a result of the review of the above referenced documents it
was found that they support the chronology as developed from
interviews of principals involved in the incident.

_ _ _ . . ._ - - _ _ - _ _ _ _ _ _ _ .
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4. Chronology of Events

Through a review of documentary records and statements made by
TVA employees during interviews conducted by the Regional
Investigator, the following sequence of events is descriptive
of the incident which formed the basis of the allegation:

10-20-80 A TVA BFNP QA Inspector verified and accepted the
fit-up and cleanliness of HPCI Isolation Valve FCV
73-3 (by-pass) welds FW-1, FW-6, and FW-9. (Work
Packge 9883).

10-21-80 7:15 - 9:00 a.m. and 1:50 - 3:30 p.m.

A pipefitter/ welder on the outage crew, who was
properly certified, welded the shop fabricated
bypass valve line in place by accomplishing three
required field welds (FW-1, 6, and 9).

3:00 - 4:00 p.m.

A TVA BFNP QC inspector performed penetrant (PT)
examinations on the three completed welds. He
accepted FW-1 and FW-6, but found indications
causing him to reject FW-9.

Approximately 4:30 p.m.

Upon completion of the PT examinations the QC
inspector briefed the pipefitter foreman of his
findings and discussed the rework necessary to
place FW-9 in an acceptable status for retest.

Approximately 5:00 p.m.

! The pipefitter foreman advised the original welder
l of the rejection by QC of FW-9. The foreman discussed

the need to remove by filing the indications as part
,

! of the repair. It was anticipated by both the
welder and his foreman that this corrective action
would create a requirement for additional filler
metal to be added (by welding) to the weld cap
afterwards. The repair was planned for the next day.

10-22-80 The original welder was not on duty.

! 7:30 - 8:40 a.m.

The pipefitter foreman and a second pipefitter
(B) examined the rejectable indications on
FW-9.

- - _ -- ._ _ .-
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8:15 - 8:40 a.m.

The QC inspector who rejected FW-9 joined the
pipefitters in their appraisal of FW-9.

8:40 - 9:40 a.m.

The pipefitter foreman attempted to locate a
qualified welder to assist his crew with the
repair. Pipefitter B engaged in filing away
portions of FW-9 to remove the indications.
Pipefitter B also collected the required
welding equipment at the FW-9 site in preparation
for the anticipated addition of filler metal.

9:40 - 11:00 a.m.

The pipefitter foreman returned to the location
of FW-9, having been unsuccessful in his attempts
to locate a qualified welder to help with the repair.
The foreman, a welder who had been qualified
in the past, but who as of the date of this event
was not qualified, made a decision to perform
the necessary weld himself. He viewed the required
addition of filler metal to the weld cap as
a simple and cosmetic operation which he estimated
was well within his capabilities to accomplish.

! Acquiring a weld rod from the floor (top of the
torus) he observed it to be tagged as being'

of the proper type for the required repair. In
the presence of Pipefitter B, the foreman

| performed the weld.

Approximately 11:15 a.m.

The pipefitter foreman upon completing the weld
and departing the torus area was confronted by
a union steward who questioned him concerning his
performing craft duties (welding) as a supervisor.

|

!
I Approximately 11:1S - 11:30 a.m.

The pipefitter foreman went directly to the office
of his general foreman and advised him of the
incident; that he had performed a weld for
which he was not properly qualified.

Approximately 12:00 noon

The general foreman briefed the outage supervisor
of the incident in a. cursory manner and began to

_ _ -
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inquire into the qualifications of the pipefitter
foreman and the details of the incident.

1:50 p.m. - ?

The QC inspector, who had initially rejected
FW-9 re-examined the weld following the repair
by the pipefitter foreman. His PT examination
resulted in acceptance of the repaired FW-9.
The QC inspector also on 10-22- 80 verified the
proper qualification of the original pipefitter/
welder. The investigation icentified no information
that the QC inspector, at the time of the re-inspec-
tion, was aware that the repair weld had been
accomplished by an uncertified welder.

10-23-80 The allegation concerning welding on a safety
related system being accomplished by an unqualified
welder was provided to the NRC inspector who was
at the BFNP site to conduct a radiation safety

appraisal.

10-24-80 In a discussion between the general foreman and
the outage supervisor, it was decided that FW-9
would be removed and replaced. The proper
timing of this, in view of ongoing hydrostatic
testing of the HPCI system, was evaluated and the
repair was scheduled for the next day, Saturday,
10-25-80.

f
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Cl OTHER PROBLEMS IDENTIFIED

During the course of the investigation several areas were identified
which the Regional Investigator determined warranted further evaluation
of a technical nature.

As a result, Region II dispatched an inspector specializing in
welding and metallurgy to the site to examine these areas. The
areas of concern and the specialist inspector's findings are described
below:

1. Identification and Control of Nonconforming Conditions

Concern: Although the general foreman and outage supervisor
were aware cf a weld on a safety system having been performed
by an unqualified walder shortly after it occurred on October
22, 1980, no documentation of this condition had been accom-
plished as of October 27, 1980. Without such notification the
TVA QA/QC orgzanization would have no knowledge of the event
and would, therefore, be precluded from evaluating the safety
significance of the event, or from being able to determine if
this performance of a weld by uncertified welder was an isolated
instance or a wide spread violation of procedure.

Further, discussion with the subject of the allegation, a
pipefitter foreman, and his supervisor, the general foreman,
failed to convince the investigator that these levels of
supervision were aware of the requirement to report such
nonconforming conditions or the methods by which such notifi-
cation should be made.

Finding: The procedure established in TVA's Operational
Quality Assurance Manual, Part III, Section 7.2 requires
that conditions adverse to quality (e.g., nonconforming
conditions), their cause and the corrective action be docu-

. mented. BFNP Standard Practice BF 10.3 states that failure to
( comply with applicable codes or specifications is to be

considered a noncompliance item to be reported on form BF-20
and forwarded to the QA Supervisor for disposition. The
applicable code requirements (USAS B31.1.0) and TVA Specifi-
cation N73M2 require welder qualification. The failure of the
licensee to properly document and disposition the noncom-

|
pliance with requirements for performance of safety-related
welding by a qualified welder is considered a violation of the
requirements of Criterion V of 10 CFR 50 Appendix B. This

j violation is identified as Item No. 260/80-34-01, "Documenta-
' tion and Disposition of Nonconforming Condition".

The performance of a safety-related weld by an uncertified
,

| welder was evaluated as to whether this action represented a
violation of NRC rules and regulations. It was judged

I - -- - - . _ _ _.
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that it was not a violation since it had been identified by
the licensee and corrective action initiated (e.g., the subject
pipefitters advisement to his foreman) prior to the NRC
receiving the allegation. The characterization of the action
as an isolated incident as opposed to a common or widespread
practice also supports the decision not to pursue this action
as a violation.

2. Welding Material Control

Concern: Because of admissions of the subject of the allegation
that he obtained the necessary weld rod from the work area
floor and observations by a NRC inspector (radiation specialist)
of weld rod stubs lying about the area where the modification
in question was being performed, the investigator believed the
weld rod control program in effect at TVA-BFNP required a
thorough evaluation.

Finding: The NRC inspector (welding and metallurgy specialist)
reviewed the licensee's welding material control requirement
documents and observed welding material controls for safety-
related welding materials at the Outage Tool Room (weld material
issue station) to determine compliance with the requirements.
The inspector found two unidentificd lengths of bare wire
mixed with similar appearing, but properly identified, ER-308
(stainless steel) weld wire in the issue station. The unidentified
wires appeared to be carbon steel in that they were strongly
attracted to a magnet (unlike the stainless wire) and had+

traces of what appeared to be rust on their otherwise polished
surfaces. This is a violation of TVA Process Specification2 ' 1.M.3.1 (f) (a part of TVA Specification N73M2) which requires
that "after welding materials have been removed from containers
or packages they shall be identifiable by type until consumed."
It is considered an example of unsatisfactory control of
welding material. The presence of stubs left in the modification
area described previously and their admitted use are considered
another example of unsatisfactory welding material control.

The inspector noted that the licensee's requirement documents
do not appear to address requirements for return of bare wire
welding material. It was not clear whether the presence of
the unused and uncontrolled bare welding wire in the modification
area was the result of a violation of licensee requirements or
the absence of adequate requirements.

The examples of unsatisfactory welding material controls
described above are considered a violation of the requirements
of Criterion V of 10 CFR 50, Appendix B. This violation is
identified as Item No. 260/80-34-02, " Welding Wire Controls".

I
l
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3. Controls on Preparation and Documentation of Field Weld 9

Concern: It was unclear what controls were applicable to the
performance of FW-9 and whether these controls were being
adequately implemented.

Finding: The NRC inspector examined the licensee's preparation
and documentation for FW-9 for compliance with NRC requirements
and FSAR commitments. The applicable code for HPCI system
piping is identified in the FSAR as USAS B31.1.0 (1967 edi tion) .
Specific areas examined by the inspector included:

a. Work plan and controls as required by Operational Quality
Assurance Manual (0QAM) Part II, Section 3.2.

b. Inclusion of QC hold points in the work instructions in
accordance with 0QAM Part II, Section 5.3.

c. Inspection per QA Section Instruction Letter (QA SIL)
10.2.

d. Weld Size and application of welder symbol in accordance
with USAS B31.1.0.

Weld FW-9 and the other welds in the HPCI bypass line (welds
FW-1 through 8) are fillet (socket) welds. Based on Figure
127.4.4.C of USAS B31.1.0 (1967), minimum fillet sizes of
about 1/4 to 5/16 inch are required for these welds. In
examining FW-9 the inspector observed that it and the other
bypass line welds appeared undersize. Measurements made by
the inspector and later confirmed by the licensee indicated
that the fillets were undersize an estimated 1/16 to 1/8 inch.
This is a violation of the requirements of 10 CFR 50.55a and
is identified as Item No. 260/80-34-03, " Undersize Socket
Welds". The inspector noted that the licensee had not included
visual weld inspection in the work planning for these welds.
The licensee's requirements for determining the need for
visual inspection did not appear to clearly define when visual
inspections were required.

|
|
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10-28-80. -

Date

I, (name deleted) , make the following statement freely and voluntarily
to Robert J. Marsh who has identified himself to me as an Investigator,
U.S. Nuclear Regulatory Commission. Mr. Marsh has informed me of the
authority under which this investigation is being conducted, its scope,
and of the fact that I do not have to make a statement if I do not want
to. I recognize that my statement is part of an official investigation
by the U.S. Nuclear Regulatory Commission.

On Tuesday, October 21, 1980, I had a welder, (name deleted), to make
Field Welds 1, 6, and 9 on the HPCI bypass. After doing so, I called
QA. QA PT'd the welds. Later in the afternoon of October 21, I wa;

informed by QA Inspector (name deleted) that there was an indication on
Field Weld No. 9.

On Wednesday, October 22, (name deleted) was not at work. I did not
have a welder so I went down myself with (named deleted) to inspect the
weld because QA had left the developer on it so we could see the indica-
tion. I had (name deleted) to file on the indication to see if he could
remove it. He did, in my opinion, get the indication out; but I did not
like the way the weld looked because of lack of metal. I had everything
to do the welding with. I sent out for a full-face mask and a welding
shield. There was a rod that had a flag on it that was left on top of
the torus. (By whom I do not know, but it did have the proper identifi-
cation tag on it.) I welded on the top portion of the weld in a clockwise
manner, which would probably be from 11 o' clock to 2 o' clock. Upon
completing the patching of the weld, I came out from the top of the
torus and went to the office of (name deleted), my general foreman, and
told him what I had done. He informed me that because I am not a certified
welder we would have to cut the weld out. I agreed. We discussed it;
and at a later date, the weld was cut out and welded back, the weld was
cut out and welded back according to procedure.

I have read the above statement consisting of I page(zi and have
|

l initialed all corrections. This statement is true and correct to the
best of my knowledge and belief and has been made freely with no threats ,

or promises of reward having been made to me.

/S/Signed:

10-28-80Date:

ISIWitnessed:
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