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The investigation involved 220 manhours by three NRC inspectors, one inves-
tigator, and two NRC consultants.

Results: Four items of noncompliance were identified during the investiga-
~tion three infractions or: failure to qualify the post meld heat treatment proce-
dure, failure to provide procedures for equipment operation, fa'ilure to accomp-
lish heat treatment in accordance with requirements; one deficiency or: failure
to provide adequate quality records).
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DETAILS

1. Persons Contacted

a. Washin ton Public Power Sup 1 S stem WPPSS)

"A. D. Kohler, WNP-2 Project Manager
*M. E. Witherspoon, Division Manager - Quality Assurance
"A. M. Sastry, Project Quality Assurance Manager
*J. C. Janus, Construction Manager
*L. D. Noble, Mechanical Engineer
*J . D. Martin, Startup and Operations Manager

J. M. Steidl, Sr. Quality Assurance Engineer
D. K. Lawrence, Quality Assurance Engineer

b. Burns & Roe Inc. B/R)

*G. T. Harper, Technical Support Manager
*M. J. Parise, Deputy Project Quality Assurance Manager
L. F. Akers, Sr. Welding Engineer
H. R. Tuthill, Sr. Quality Assurance Engineer
J. A. Lauck, Quality Assurance Engineer

*Denotes those attending the exit interview on June 1, 1979.

c. WSH/Boecon/Bovee and Grail/GERI WBG)

A. Larsen, Quality Assurance Manager
L. Buckner, Quality Assurance Supervisor
T. Bennington, Quality Control Supervisor
R. Lawton, Quality Assurance Engineer
L. Wulff, Quality Assurance Engineer

In addition, three PWHT operators and one former QC supervisor were
interviewed.

d. Seattle Industrial Controlled Heat SI)

Ted Giddens, Quality Control Manager,

In addition, two previous SI employees were interviewed.

e. P bus Steel Com an

D. Barnes, Quality Assurance Manager

2. Alle ations and Summar of Investi ation Results

On May 4, 1979 the NRC Region V office received an allegation regarding
the application of excessive and nonuniform temperatures in the postweld



heat treatment of a pipe weld at WNP-2. The alleger stated that recording
equipment had been manipulated so that the recording chart indicated that
the heat treatment had been properly performed. The individual was inter-
viewed by two NRC inspectors on May 17, 1979, at which time he provided
two specific allegations:

Alle ation no. 1: One large pipe or penetration weld on a mainsteam
or fee water ine was subjected to a temperature of approximately 2000 F

on the lower 180 of the weld, while the upper 180 of the w~ld was held
at the normal heat tr eating temperatures (approximately 1150 F). The
thermocouple leads to the temperature recorder were manipulated so that
the recorder chart indicated proper post weld heat temperatures for both
the bottom and top of the weld. This was accomplished by disconnecting
the thermocouple from the bottom of the weld and splitting the signal
from the, properly reading, top thermocouple.

Findinci:

The allegation was not substantiated.

The alleger was interviewed on two later occasions when he furnished addit-
ional information regarding the location of the welds and the alleged
techniques used in manipulating equipment. The pipe weld in question
was determined to be -a 24 inch feedwater pipe weld no. 7 on Burns 8 Roe
isometric drawing RFW-418-4 or weld no. 7 on Burns 5 Roe isometric draw-
ing RFW-419-4. Interviews with cognizant equipment operators, current
and former Seattle Industrial personnel, and contractor quality surveill-
ance personnel failed to substantiate the allegation. An examination
of heat treatment records associated with the two welds in question did
not substantiate the allegation, but did reveal some irregularities in-
cluding: illegible post weld heat treat recorder charts; temporary loss
of one thermocouple indication on one chart; record inconsistencies re-
garding thermocouple identification numbers; inconsistent dating of one
PWHT certification sheet. Due to the nature and scope of the record
irregularities identified it was concluded that independent NRC metallo-
graphic testing of the two welds was war ranted, The testing included
in situ hardness tests and microscopic examination for grain size irreg-
ularities. This testing was accomplished in September 1979 by a NRC

contractor. The final contractors report (NRC no. IE-119) was received
in Region V in Oecember 1979. Based on the results of these tests it
was concluded that there was no evidence of radically excessive or non-
uniform post weld heat treatment. The maximum temperature

reached at
any point was estimated to be in the range of 1270 -1310 F. Some non-
uniformity was noted but the maximum temperature differential around
the perimeter of the weld zone and pipe is estimated to be less than
100 F. As indicated the metallographic testing did not substantiate
the allegation.



-3-

Alle ation no. 2: While performing post weld heat treatment on a large
4IP- stee structure at Pybus Steel Company, the temperature was allowed
to vary between 650 F and 1650 F during the soak period. A section of
the recorder chart which showed the excessively high temperature was cut
out before the chart was presented to the customer.

~indin<i

The allegation was not substantiated.

Additional interviews with the alleger enabled identification of the struc-
ture in question, which was determined to be a large pipe whip restraint
(mark no. 316P1) for the mainsteam piping system. Personnel interviews
and examination of quality records (including heat treat charts) failed
to substantiate the allegation. The investigating team was unable to
identify any charts which showed evidence of cut out sections.

While the two allegations were not substantiated, several significant
concerns were identified with the post weld heat treatment program. These
concerns are identified in paragraph 3 and were first reported to licen-
see representatives on June 1, 1979. A stop-work order, preventing further
quality class 1 heat treatment by the subcontractor, was issued by the
licensee on that date. As of December 1979, the subcontractor involved
(SI)had not been allowed to resume heat treatment of safety related components.

Investi ation of the Alle ations

Post weld heat treatment of large piping at the WNP-2 site is included
in the prime mechanical and piping contract (contract 215).- This contractor
had subcontracted piping heat treatment to Seattle Industrial Controlled
Heat, Inc., of Seattle, Washington. The investigation was initiated at
the WNP-2 site on May 29, 1979. It was determined that, as of that date,
the post weld heat treatment subcontractor had heat treated approximately
20 safety related pipe welds (all of these welds were in the mainsteam
and feedwater piping systems). It was also determined that the subcon-
tractor had completed heat treatment of large pipe whip restraints for
the WNP-2 project at Pybus Steel Company. The investigation included an
examination of the procedures applied to post weld heat treating by the
subcontractor, interviews with personnel, examination of quality records
associated with heat treatment, and independent metallographic examinations
of suspect pipe welds. The results were as indicated below.
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a. Oval it Assurance Im 1 ementin Procedures

It was found that the heat treat subcontractors quality assurance
manual had not yet been approved by the Construction Manager (Burns
& Roe) and the subcontractor had been directed to work under the
requirements of the previously approved prime contractors guality
Assurance l1anual. The inspectors examined the procedures invoked
for post weld heat treatment for compliance to the requirements of
the pertinent gA manual, the contract specification, the AWS struc-
tural welding code, AWS D.1.1 and the ASME Section III code (as
applicable), and the PSAR.

The procedures examined were: "Post Weld Heat-Treat Procedure No'. 1",
PWHT-1, revision 4; "Preheat and Post-Weld Heat Treat Procedure no.
7891", PPWHT-7891, revision 0; and "Melding and Sequence Procedure
no. 1", WSP-1, revision 1.

Procedure PWHT-1, above, applies to pipe heat treatment. This pro-
cedure was supplemented with a one page training document describ-
ing how heaters, thermocouples, insulation, and connections are
to be made. This supplemental document was not numbered, dated,
nor- did it have any approving signatures. PPWHT-7891 and MSP-1 apply
to pipe whip restraints fabricated by Pybus Steel Company. The
examination disclosed the following concerns:

(1) Procedure PlOT-1 was not qualified.

PWHT-1 employs a unique method of post weld heat treatment
wherein the resistence heater blankets are not placed direct-
ly over the weld to be heat treated. The resistance blankets
are placed on each side of the weld (at a distance of approx-
imately 1~ inches from the weld). Heat conduction through
the pipe wall heats the welds to the PWHT temperatures. Con-
trary to the requirements of 10CFR50 appendix B, criterion
IX, which requires the qualification of special processes such
as heat treating, no qualification tests were conducted to
assure that this process properly heat treated the pipe welds.
The lack of qualification testing does not enable assessment
that the entire weld, especially the root, receives adequate
time at temperature nor is it possible to determine if the
area of the pipe directly under the heaters is subjected to
excessive temperatures. The failure to properly qualify the
heat treatment procedure is an apparent item of noncompliance
(50-397/79-10/01).
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(2) Procedures for operating PHHT equipment were not developed.

The equipment had been designed and built by the subcontractor
and no specific instructions for adjustment or operation had been
written and provided to the equipment operators. Such proce-
dures were necessary to identify how to control the rate of
heating and cooling. The failure to provide implementing in-
structions or procedures is contrary to 10CFR50, Appendix 8,
criterion V and is an apparent item of noncompliance (50-397/
79-10/02).

b. Interviews with Perso'nnel

C.

Personnel involved with the conduct and surveillance of post weld
heat treatment operations were interviewed. This included the on-
site Seattle Industrial representative, former Seattle Industrial
personnel, heat treatment equipment operators, and current and former
gA surveillance personnel. The individuals were questioned
regarding the alleged practice of manipulating equipment or record
charts, record irregularities, and any other improper actions. None
of the individuals provided any information which would substant-
iate the allegations.

No other items of noncompliance or deviations were identified.

Observations of Heat Treatin Onerations Pi in and Structural
tee

l/hile no post weld heat treatment of safety related components was
in progress during the investigation several non safety related pipe
welds were being heat treated. The procedures, and techniques for
PlST were the same for safety related and non-safety related compon-
ents. The in-process heat treatment for two non safety related pipe
welds were observed. The heat treatment activities appeared to be
in compliance with the requirements of procedure PllHT-1. The inspec-
tors also visually examined the pipe welds no. 7 of RFW-418-4 and
RFl<-419-4, and pipe whip restraint no. 316Pl for any visual evidence
of excessive or radical post weld heat treatment. The visual exam-
ination of the two pipe welds and restraint 316P1 did not identify
any defects.

No items of noncompliance or deviations were identified.
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d. Review of Oualit
Records'he

inspectors reviewed the quality records associated with the
oost weld heat treatment of safety related pipe welds and selected
pipe whip restraints performed by the subcontractor. This included
an examination of weld history records (NF-6 form), PMHT certifi-
cates, PMHT Log, PMHT Inspection Checklists, PMHT Data Sheets, PMHT

Time/Temperature Recorder Charts, and pertinent nonconformance re-
ports and surveillance reports. The records of heat treatment of pipe
welds were examined at the MNP-2 site while the records for heat treat-
ment of the pioe whip restraints were examined at the Pybus Steel
Company, in Manatchee, Mashington. The examination revealed two
areas of concern as indicated below:

(1) Sufficient records were not maintained to furnish evidence of
proper post weld heat treatment.

Several of the heat treatment charts were illegible to the
degree that the thermocouple numbers could not be identified
(e.g. welds 6, 7, and 8 of isometric no. RFM-419-4, and welds
1, 1A, and 2 of isometric no. RFM-418-5.6). Thermocouple in-
dications were not recorded on some portions of the recorder
charts (e.g. welds 1A and 2 of isometric no. RFW-419-5.7). There
were inconsistencies on charts and certification sheets for
thermocouple identification numbers (e.g. weld 8 of isometric
no. RFM-418-4, weld 1 of isometric no. RFM-418-7.8, welds 6,
7, 8 of isometric RFM-418-4). No operators names had been
recorded on data records (e.g. weld 6, 7, 8 of isometric RFM-419-4,
welds 1A, 2, 3 of isometric RFM-419-5.7). There were incon-
sistencies in the date of heat treating as shown on certifi-
cation sheets and the recorder charts (e.g. welds 6, 7, 8 of
isometric no. RFM-418-4, welds 1, 1A, 2 of isometric no. RFM-
418-5.6, weld 4 of isometric RFM-418-4). The failure to main-
tain sufficient quality records to furnish evidence of proper
post weld heat treatment is contrary to the requirements of
10CFR50 Appendix B. This is an apparent item of noncompliance
(50-397/79-10/03).

(2) Records indicate heating and cooling rates exceeded procedure
and ASHE code limitations (no more than 400 F/hr).

Recorder charts for weld 6 or 7 (Note: Records were somewhat
illegible) of isometric no. RFM-419-4 and weld lA of isometric
no. RFM-419-5.7 indicate that for shor) periods of time the
heating and cooling rates exceeded 400 F/hr. The failure to
accomplish heat treatment in accordance with procedures is
contrary to the requirements of 10CFR50 Appendix B. This is
an apparent item of noncompliance (50-397/79-10/04).
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It was also found from the records examination that the sub-
contractor representative on site would function as the job
supervisor and sign certifications as the quality control
representative. Contractor representatives stated that although
the subcontractors representative signed certificates using the
title "gC" he did not perform quality control functions. This
responsibility had been retained by the prime contractor.

e. Inde endent t1etallo ra hic Testin

Because of the nature and.scope of the record irregular ities,
it was concluded that independent tlRC metallographic testing
of the two pipe welds allegedly improperly heat treated was warranted.
The NRC contracted the services of Parameter, Inc., of Elm Grove,
Wisconsin to perform in situ hardness tests and microscopic examina-
tion of «elds 7 of isometric drawings nos. RFW-418-4 and RFM-419-4.
These welds join the feedwater line to the isolation check valve inside
the containment vessel. Hardness tests were conducted on the weld,
heat effected zones of the pipe and valve, and uneffected areas of
the pipe and valve. Approximately 75 locations were examined for hard-
ness with 15 tests at each location. t1icroscopic examination of
the welds, heat effected zones, and unaffected pipe and valve were
made in 17 locations. As stated in paragraph 2, above, there was
no evidence from the testing which would substantiate the allegation
of radically excessive or non-uniform heat treatment. During the
examination, however, one area was located on valve RFM-V-10A which
appears to have a different temperature history than other portions
of the valve body examined. The area is located approximated 60
counter clockwise from the top of weld no. 7 on the valve body a
distance of approximately 8 inches from the weld centerline. The area
appears to be a weld repair.. It was concluded from microscopic
examination that the repair was made after the valve was quenched and
tempered and that the area was never subsequently heated to above
the lower critical temperature of the material (approximately 1330 F).
The significance of this condition will be examined during subse-
quent inspections. This item is unresolved (50-397/79-10/05).

4. Hang ement Interviews

The inspectors and investigator met with licensee and Burns and Roe rep-
resentatives on June 1, 1979, June 13, 1979, and September 13, 1979 and
summarized the scope and findings of the investigation. Licensee repre-
sentatives were advised of the results of metallographic testing on Oc-
tober 26, 1979 following receipt of the draft report by the NRC contractor.
Licensee representatives were responsive and stated that immediate action
would he taken to resolve the concerns identified.
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