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UNITED STATES OF AMERICA );

f {,gj{ED ,

|BEFORE THE NUCLEAR REGULATORY COMMISSION
.

1
i

! '84 HNI-3 Pl5:45)
| In the Matter of ) ..... _ ,_

,

) . .,

PACIFIC GAS AND ELECTRIC CO. ) Docket No. 50-275 OL,

-

1 )
(Diablo Canyon Nuclear Power )

j Plant, Unit 1) )

;

j Pursuant to 10 CFR 2.206, on behalf of the San Luis Obispo,
.

j California, Mothers for Peace (" Mothers") the Government Accounta-
|

bility Project (" GAP") petitions the Nuclear Regulatory Commission1

to defer any decisions on whether to permit the Diablo Canyon

i Nuclear Power Plant ("Diablo Canyon" or "DCP") to begin ascension

beyond 5% power until successful completion of the following
!

| relief, to be ordered by the Commission on or before May 11, 1984 --
.

1 (1) appointment and implementation by an independent third
; party of corrective action required in the Commission's order
! to Modify Facility Operating License No. DPR-76 (Docket No. 50-275,
! April 18, 1984) (" April 18 order") , with
i
j (2) additional modification of item 6 in the April 18 Order
! to require comprehensive review of all " Pipe Support Design
i Tolerance Clarification" ("PSDTC") program and "Diablo Problem"
! ("DP") system activities ; and to identify any deviations from
j federal regulations or licensing commitments, including but not

limited to design, design control and either design or construction1

j quality assurance ("QA") requirements;

(3) a full program of public participation for ihe selection
and oversight of independent organizations described in #1-2 above,,

| including NRC review and approval of independent organizations from
nominations submitted by either PGEE or any interested member of,

| the public, and creation of a public oversight. committee consisting
| of equal representation by state and local representatives and the

intervenors with the authority to obtain all requested information,

! and to conduct legislative-style public oversight hearings;

(4) publication of a report from a Construction Assessment
| Team (" CAT"), whose members would.not include any personnel from

Region V or any other personnel previously assigned to Diablo
Canyon --

,
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!
(a) to determine through visual, destructive and non-

destructive examination the scope and nature of deficiencies
in the condition of Diablo Canyon resulting from alleged
violations of regulatory or program quality assurance _

;

violations; and -

(b) to determine the need for a comprehensive, third.,

party reinspection program of all safety-related construction
,

j in Units l and 2, with full authority by the independent organiza-
tion to identify and impose corrective action on any noncon-j forming condition that deviates from 10 CFR 50, Appendix B,
the Final Safety Analysis Report ("FSAR") or plant specifica-

J
tions, through implementation of corrective action;

,

I (5) development of a full factual record on Pacific Gas and
Electric's ("PG&E") character and competence to operate the

i Diablo Canyon nuclear power plant, including
i
4 (a) a management audit by an independent organization,.

and
!

(b) publication of a report by the NRC Office of
Investigations ("OI") after completion of its investigation to
determine the causes of construction and design QA violations+

! at Diablo Canyon, including issues such as harassment and
retaliation, subordination of quality assurance to cost and'

| scheduling concerns, destruction of records and false state-
ments, and deliberate violations of the Atomic Energy Act, and

,

(c) review of the record compiled in any pending
administrative hearings before the Department of Labor for
alleged retaliatory personnel actions in violation of 42 USC

'

5851 at Diablo Canyon;;

(6) Board Notification of transcripts of whistleblower
! interviews that began on April 3, 1984, until completion of all

such interviews; 1/'

!

| (7) investigation by the Office of Inspector and Auditor
! ("OIA") to determine --
!

! (a) whether there have been misleading or material

{ false statements by the NRC staff to the Commission during
' the March 19, 26, 27 or April 13 briefings, or in Supplemental )
i Safety Evaluation Reports SSER-21 (December 1983) or SSER-22 :

'

(March 1984), and

(b) the causes of the QA breakdown within the NRC staff
responsible for Diablo Canyon

1/ In order to facilitate manageable review of the voluminous
transcripts, counsel will work with relevant witnesses to prepara<

summaries of issues raised and supported during the interviews.

I
.

'
,
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!
j The basis for this petition is evidence that tius effects of
1

| a comprehensive design and construction quality assurance break-
i

down may not be corrected before Diablo Canyon begins ascension
I to full-power operations. Although Mr. Yin obtained a consensus

for significant corrective action for design control and QA, there
is no basis for confidence in the objectivity of the program.

| All corrective action is controlled by the licensee Pacific Gas
and Electric, which has an inherent conflict-of-interest due to

i financial pressures for immediate operation. PG&E has exhibited
i

! its bias and lack of necessary character and competence to run the

! current reform program, through prejudging the results of pros-

| pective corrective action and through recent misleading or
i

l material false statements.
J

] With respect to construction quality assurance violations,
i

j there has been no significant corrective action. Indeed, the
,

j staff has proposed to simply turn over hundreds of documented
1

charges to PG&E for response, without first seriously reviewing the

| issues itself. (See, e.g., April 13,1984 Commission transcript, p. 46) . ,
!

| During the limited efforts already completed, the current

staff totally lost the confidence of nearly all participating

! witnesses. The credibility gap is so severe that retention of
| '

| the current staff team threatens to dry up the flow of information

{ to the NRC. E!
|
I 1/ To preclude any confusion, this assessment does not apply _to'

the NRC's Office of Investigations. OI personnel have represented
| the agency in a professional, responsible manner to date.

!

I
;
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The Mothers adopt and incorporate by reference all 519

allegations and documentation in earlier February 2, March 1, .

March 23 and April 12, 1984 petitions to the Commission. Those

disclosure are relevant bases for this petition and have not yet

been seriously reviewed, let alone resolved. This petition is

further supported by NRC inspector Isa Yin's draft reports on

Diablo Canyon. See Diablo Canyon Board Notification No. 84-071

(April 3, 1984). Third, this petition is supported by the trans-

cripts of witness interviews since April 3 which the Commission

has not yet released. Those transcripts include hundreds of

specific, new allegations.

Finally, this petition is supported by'the evidence

summarized below. Since the Commission's April 13 decision to

permit low-power testing, counsel has received six additional

affidavits , including two from GAP investigation Richard Parks

and other affidavits from four current and former employees

at the plant. 3/

I. DESIGN QUALITY ASSURANCE BREAKDOWN

Although QA deficiencies for large- and small-bore piping are

common in the nuclear industry, Diablo Canyon suffered a compre-

hensive QA breakdown in these areas. At the April 6, 1984,

Advisory Committee on Reactor Safeguards ("ACRS") meeting,

Inspector Yin put the violations in perspective. "What makes it

uncommon with Diablo Canyon is that, first, all areas consist of

deficiencies. (Transcript of April 6,1984 ACRS meeting, p."
. .

3/ Two witnesses submitted affidavits on condition that that con-
fidentiality would be protected through deletion of any identify-
ing characteristics. In those cases uncensored versions of their
statements will be provided to the NRC staff or the Office of
Investigations.
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338) ("ACRS transcript"). Even worse, these massive violations

took place during the last major remedial design verification
~

program, which was supposed to represent the final word on

Diablo Canyon.

In his March 26, 19 84, prepared statement to the Commission-

ers, Mr. Yin analyzed the cause of the QA breakdown: "At the

time of the December 15, 1983 meeting, none of the issues was

considered to be a problem by the D[iablo] C[anyon) P[roject].
.

However, during follow-up inspections, all of the above items

had resulted in staff assessment of violation items. The event
,

reflected DCP's lack of concern for establishment and implementa-

i tion of a sound design control QA program." (Written Statement

| of NRC Inspector Isa Yin, presented at March 26, 1984, Commission

Briefing on Diablo Canyon, p. 2) (" March 26 Yin statement").
! (emphasis added).
I The Mothers submit that under these circumstances, PG&E has for-

feited any opportunity to serve as the judge and jury of its

j own work.

PG&E further disqualified itself through public statements

immediately af ter the April 13 licensing vote, when chief executive1

of ficer Frederick W. Mielke Jr. predicted the plant would be ready

for full power operation within four to six weeks. It is
:
'

inherently uncredible to assume in advance that a design QA break-

down that affected "all areas" for large- and small-bore piping

could be corrected in six weeks. It would take much longer merely

to identify the deficiencies, let alone fix them.
1

!

.-. .._- _. . -
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To illustrate the scope of the problems, one of whistleblower

Charles Stokes' allegations which Mr. Yin " fully substantiated"-

involved " thousands (more than thirty 21 " bindersfull)" of5

unreliable " Quick Fix" design changes. (Board Notification 84-

0,. March 29, 1984 Yin draft, pp. 49,55). In light of the

uncontrolled nature of the program, a sampling review by PG&E

is unacceptable. Every " Quick Fix" must be examined by an

objective reviewer. Every Quick Fix that is skipped or glossed

over will represent a potentially dangerous question mark during

commerical operations.
'

Finally, PG&E disqualified itself through misleading or

material false statements to the commission a week and a half

prior to the April 13 licensing vote, on the same issues that

were holding up the license. An April 30, 1984, affidavit from

whistleblower Charles Stokes, enclosed as Exhibit 1, alleges j

17 misleading or material false statements by licensee representa-, ,

l

tives at an April 2, 1984, public meeting on Mr. Yin's findings.

Mr. Stokes' charges should be carefully considered due to his

strong credibility to date on factual issues. As Mr. Yin pointed

out on March 26, "Almost all of the Stokes allegations assigned

to me for follow-up had been substantiated." (March 26 Yin

statement, p. 1) .
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Clearly, an independent party free from conflicts-of-

interest is a precondition for legitimate corrective action. .

The current program promises to turn into a public relations

effort by the same organizations responsible for the plant's

current quality indeterminate state. Unfortunately, a public
4

! relations effort will not solve the threats to public safety
1

that remain dormant at Diablo Canyon.

II. CONSTRUCTION QUALITY ASSURANCE BREAKDOWN
,.

A. Causes,
,

I The definition of the quality assurance program at Diablo
i

| Canyon reveals both the scope and causes of the quality
|

assurance breakdown. An April 19, 1984, affidavit from a '

confidential witness, enclosed as Exhibit 2, reveals a decisive

; omission in the "PPP Employee Self-Study Book #2" issued by

| Pullman Power Products, one of the primary contractors at

Diablo Canyon. In the Self-Study Book Pullman rewrote 10 CFR 50,

Appendix B, Criterion I, the cornerstone of the NRC's quality

! assurance regulations. Pullman's version eliminated the portion

of the law that guarantees necessary " authority and. organizational

freedom, including sufficient independence from cost and schedule

when opposed to safety considerations" for QA personnel. Pullman's'

version also deletes the requirement for QA access to project

management, and dilutes the requirement to separate craft and

QA requirements. (Exhibit 2, pp. 6-8).

The whistleblower, who still works at the-plant, explained

| the significance: "Had Pullman complied with the legal version

of 10 CFR 50, App. B,.the proper respect for safety-related

_ _ _ . _ . _ . _ _ _ - - - _ _ . - _ _ _ _ . _ . _ _ , .__
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|

work could have been maintained throughout the company. However,

the Pullman version pervaded the attitude of the supervisors
,

involved." (Id. , p. 8) .

B. Case studies
,

l

Individual case studies highlight the results

of the QA breakdown -- ineffective corrective action and

dormant hardware deficiencies that haven't been fixed.

1. Bolting

Three witnesses provided affidavits desc'ribing alleged

QA violations for safety-related bolting throughout Diablo

Canyon. An April 18, 1984, affidavit from a confidential

witness, enclosed as Exhibit 3, charges the following violations

of American Institute of Steel Construction ("AISC") requirements --

(a) design drawings not specifying elongated holes;

(b) hole sizes outside of Code specifications;

(c) torquing method;

(d) bolt reuse; [and]

(e) examples of ' packing' violating foreign material
specifications.

(Exhibit 3, p. 10).

To illustrate the effects of the QA violations, the former

inspector reported his discovery of a Unit I pipe rack "where
,

six of the eight mounting / bolt holes were elongated to the point

where the washers could not cover the holes . In some. .

instances I found the crafts had stuffed the holes with short

sections of soft tie-wire to serve as packing." (jt i. , pp. 2-3) .j

The causes of the QA violations again were deficient

procedures and management's attitude. The installation pro-

cedures, Engineering Specification - Diablo ("ESD"), that set the

. . . - - .-
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; standards for quality control ("QC") inspections "were supposed

; to conform to the AISC/ ASTM [American Society of Testing Materials) j
I codes, when in actuality they often conflicted with them." |

l

(Id., p. 2) . When the whistleblower repeatedly identified the

problem, he repeatedly received the same response: "[W]e had

always done it this way, PG&E is aware of it and had accepted

; it as is." (Id. , p. 3) .

Under these conditions, corrective action was ineffective.

In a November 19, 1980, Nonconformance Report ("NCR"), DC2-80-RM-

002, PG&E identified and pledged to correct the bolting problem.
1

Unfortunately, the NCR itself was deficient by failing to

identify that procedures improperly deviated from the relevant

contract commitment to honor the AISC Manual. Not surprisingly,
,

i

; "the resolution of the bolting problem was resolved by

instructions to deviate from the requirements of the AISC Manual,"

according to an April 26, 1984, affidavit by former Pullman QC3

i inspector Steven Lockert, enclosed as Exhibit 4. For A-325 and

A-490 bolts on rupture restraints, the corrective action permitted

the bolts to be tensioned to 55% and 25% of the minimum tensile3

! strength, respectively, compared with the AISC requirement for at

: least 70% minimum tensile strength. (Exhibit 4, pp. 4,5,8) .

In other instances, the corrective action commitments

appeared to reflect, rather than neutralize, cost and scheduling-

pressures. For example, a current inspector explained that

! the same PG&E NCR "provided explicit instructions for the

handling of accessable [ sic] and fairly easily resolved' problems

and provided a built-in escape clause for problems that were

inaccessable [ sic] or required extensive rework." (Exhibit 2, |

t

|

|

_ _ . . _. _. .-.., _ - _ , _ . . - _ _ ~. .._ -. . _ _ _ . . _ . . . - - . . ,

'
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| The result is that in late 1983, three years after NCR DC2-
i
'

RM-002, significant procedure deficiencies remained. Mr. Lockert

reports the following violations:

| [1.) The tables provided for the description
j of acceptable washers had not been updated per
j the requirements of AISC, Sec. 5, Page 191,
| Para. 2 (a) .
1

[2.] Acceptance criteria for High Strength bolts,

j was not defined in ESD 243. Field Inspectors did
; not know, nor were they legally able to reject

bolts that were defective per ASTM A-490, ASTM-
j 325, and ANSI B18.2 requirements.

) [3.] Bolt Torque Tables in ESD 243 were still out-
| of compliance with AISC Manual requirements as late
j as December '83. Discussions with Pullman Field

Engineers Dale Warren and Larry Werner indicated
that although the tables had been recently updated,

j they still do not meet AISC Manual requirements.

; (Exhibit 4, p. 6). Similarly, training remained deficient. (Id. , p. 7).
The bottom line .is that literally at the nuts and bolts level,

hardware remains deficient. Between July and December 1983, when

i he has terminated, Mr. Lockert identified the following recurring

i violations:
!

1. Unauthorized modifications to fillet welds
that encroached on bolt or washer land areas.

: 2. Oversize holes already QC accepted outside
the tolerances of ESD 243 and AISC Manual.,

.i
~

3. Oversize holes in base plates packed with 1

steel rods and wires without the benefit of an
approved Pullman procedure. (This work wasa

I performed to a memo from Mr. Torstrom in violation j
of '10 CFR 50 App B, Criteria V and VI.)e i

! 4. Oversize welds beyond that allowed by AWS Dl.1
and beyond that allowed by Pullman's ESD 243. |'

! 5. Defects in A-490 bolts had been found after the
! bolts had been " dedicated" by Pullman's QA Receiving

| Department .and sent to the field for installation.

(Exhibit 4,.p. 5).

,

.y . . _ . . , - _ - . . . . , . . . . - . . - . . , , - . . - . , , - - . . _ . . . . , - , - + - ....,._,..,-.._,,,.-.m._. __,. . . - ~ .
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{ 2. Reactor Coolant System welds and piping |

On an April 11, 1984, plant tour, a whistleblower confirmed
,

problems with welding and minimum wall thickness on reactor

{ coolant system piping. More specifically, the alleged deficiency

exists adjacent to weld No. WIB-RC-2-16 on the safety injection

! accumulator (or core flood tank) line.

On the April 11, 1984, plant tour the witness confirmed to

j NRC inspector Kirsch and GAP investigator Richard Parks that the

: problems with weld RC-2-16 were still uncorrected. See Mr. Parks'

! April 17, 1984 affidavit, at pp. 1-3, enclosed as Exhibit 5,

! quoting inspector Kirsch's " Problem Desc ription. " The conditions
1

i confirmed by Mr. Kirsch's Problem Description obviously violate

ASME Section III and are symptomatic of minimum wall thickness;

! violations on the piping.
1

*

j The significance of the issue is self-evident from a review

of the public record. The licensee's five month delay from

! December 1982-May 1s83 in reporting similar violations on a neigh-

i boring weld led to a citation, due to the necessity for " remedial

| action or corrective measures to prevent the existence or develop
:

| ment of an unsafe condition." Indeed, the condition was so

| significant that it had to be reported in 24 hours. See Board
:

| Notification 50-275/83-83 (June 24, 1983). As pointed out in
:

IE Report 83-20, at p. 5, the minimum wall thickness violations

"if left uncorrected could have resulted in degradation or loss

of integrity of the reactor coolant pressure boundary." Quite

possibly, they still could.

Regardless of legalities, the issue is highly significant.

As Mr. Parks, a startup engineer, explained in an April 30, 1984,

_ . . - __ _ . ._ _ _ . . _ _ . . . _ _ - _ . _ ._. _ _ _. . _ _.
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i
i
I affidavit, enclosed as Exhibit 6,

This weld connects the " Safety Injection '.
Accumulators" (core flood tanks) to one of the

j Reactor Coolant Cold leg (s) . This tank is !

required to be available during a " loss of
i coolant accident" to inject borated water into j
j the core to ensure it is and remains in a safe,
i shutdown condition during an accident. This is
j because the borated water prevents the fission
'

process by absorbing the neutrons required for
] fission. A failure of this line could " prevent i

j an Engineered Safeguards Actuation System from :
'

performing its design function (maintaining thea

! core shutdown)." A failure of this system would
! also violate the Accident Analysis of the Final
; Safety Analysis Review of the Plant, and every
: avenue should be pursued to assure this system
; boundary has not been violated.
1

| (Exhibit 6, p. 8).

Unfortunately, PG&E didn't take that approach. In theory, ;;

i :

this condition was resolved through a corrective action plan

approved by NRC Region V. See IE Report 50=275/83-26 (August 5,

| 1983). In fact, the sampling program was not properly expanded

I (Exhibit 6, p. 5) and a relatively inaccessible weld such as RC-
;

j 2-16 was missed.
;

|

] Even more significant, PGEE knew better for this particular
i

{ weld, despite the sampling deficiencies. In March or April of

; 1983, a whistleblower had identified the deficiency on-site,
i

(March 23 supplement to pothers for Peace 2.206 petition,

Exhibit 12, p. 5) .
;

1

These case studies raise the question of how many similar

! deficiencies remain dormant at Diablo Canyon. No one can answer
J

| with certainty. The breakdown in corrective action helps to-
.r

explain the quality indeterminate state of the plant.'

|

j

; III. NRC QUALITY ASSURANCE BREAKDOWN
I

The failure of NRC-approved corrective action in the Reactor
;

- . - . . _ . . < - - - - - - . _ , , - - --._m. - - - - ~ . - . , - - m--,-c., - , -- -- -..... ,- -
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Coolant System illustrates a basic lesson. The NRC staff

responsible for Diablo Canyon is also responsible for the .

,

current condition of the plant. That may explain the perspective

adopted by Region V in interviews with whistleblowers --

indifference to hostility. It also may explain the staff's

perspective in Commission briefings -- advocate for PG&E.

; Whatever the cause, Mr. Martin's April 13 briefing to the

Commissioner eliminated the last shreds of Region V's credibility

with whistleblowers. Mr. Martin did not have time to fully brief

the Commission before the April 13 vote; he had a plkne to catch

"[als soon as I can get away. (Laughter . ) " (April 13, 1984,

Commission transcript, p. 47). But the Regional Administrator
i

did find time to dismiss any significance from a plant tour with

whistleblowers the night of April 11. He reported that after
r

a second look the staf f concluded, "at least preliminarily, that

none of them violate any requirements." (1d., p. 46).

The second look must have been miraculous, in light of the

five specific deficiencies recorded the night before. The items

included the problems connected with weld RC-2-16. Mr. Parks'

April 17 affidavit quotes NRC inspector Dennis Kirsch's

" Problem Descriptions" of conditions that violated

relevant code requirements for five items on the plant tower."

(Exhibit 5). The problems -- underout, gouging, overwalding

that led to pipe shrinkage and residual stress, ragged shopwelds,

undersized welds, and fillet welds where full penetration welds

are required -- were too serious to disappear legitimately over-

night.

The staff's handling of the plant tour itself already had

.
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l
# eroded confidence. One whistleblower cancelled out of the tour
$

due "to fears (of] my identity becoming known and my' personal ',

safety on-the-job jeopardized. I feel the potential existed for :
,

'
:

]
compromising my confidentiality because the NRC was callous and

I awkward in handling the details for the tour." (Exhibit 2, p. 1) .
j

; By contrast, the staff refused to permit another whistleblower
i
i to attend the plant tour, despite prior agreement. As the

i
i witness explained,
1

!

| The NRC's position was that they had not spoken
with me, and it had not been agreed to the
night before so they couldn't let me go. Mr.
Parks informed me that other witnesses had ,

decided to back out because of fears that their '

identities would be compromised. I agreed to,

: go in their place. I wasn't afraid, I would have
j been with NRC personnel and because I didn't work .

| there anymore, I could not have been retaliated !

against later. The NRC declined again and made !'

no effort to even speak with me about my concerns. |
.

I was astonished and angered. |

1 (Exhibit 3, p. 5) .
i

j Region v has continued to exhibit bias since the April 13
!

|i
decision on low-power testing. For example, on April 30 Region

t

! V official Thomas Bishop reported that "we did not see a widespread

problem" with intimidation and unfair dismissal of whistleblowers |

1

i (Thomas Hayes, "Diablo Canyon Reactor Starts Up Amid Protests
i
! and Industry Praise," The New York Times, April 30, 1984, p. B8).
!

j Mr. Bishop neglected to mention that those issues are under the
i .

j jurisdiction of the office of Investigations, which has just begun i

| its probe of alleged retaliation. Mr. Bishop's exoneration was
'

! premature, to put it mildly.
!

| Mr. Bishop also failed to identify "an undermining of the i

quality assurance program" from alleged intimidation and~

!
1 reprisals. In this instance, Mr. Bishop's reassurances have an
i

.. . . _ _ _ _ _ - _ - _ _ _ - _ . _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ - - - _ _ - _ - _ _ _ - _ _ - _ _ _ _ . _ _ _
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Alice-in-Wonderland flavor. For example, one of the reprisal

victims, Mr. Charles Stokes, raised issues that led to Mr.
.

Yin's findings of a design QA breakdown. The repression was

so severe that Pullman's internal auditor Harold Hudson resigned

and took a pipefitting job, rather than continue to endure the

frustration and harassment. (February 2, 1984 Mothers for Peace

2.206 petition, Attachment 2, p.13) . As'a new witness explained

in his April 18 affidavit, " Finally, in 1981 I had the. . .

opportunity for other work away from Diablo Canyon. I immediately

took it even with a reduction in pay. I was relieved to be

removed from the harassement (sic] and the batting of my head

against a brick wall." (Exhibit 3, p. 4).

On balance, Mr. Hudson explained the impact of retaliation

at Diablo Canyon: "(A) significant number of QA violations have

gono unreported . . Those who persist in reporting the violations.

are dismissed, er harassed relentlessly until they resign, or

give up and stop trying." (February 2 petition, Attachment 2,

p. 30). (See generally February 2 petition, pp. 32-38, and

March 1 petition, pp. 15-17).

Region V's inability to "see" these problems raises concerns

about its eyesight. The families living near Diablo Canyon sorely

need help from an acency committed to defending public safety,

rather than to defending the status quo. Unfortunately, the

Region V management has discarded the former role and adopted the

latter. It is imperative that a legitimate regulatory and

corrective action program be instituted immediately before

another fait accompli. Until now, the stonewall syndrome at

Diablo Canyon has been a disappointment. After low-power testing,
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AFFIDWIT

My nane is Charles C. Stokes. I ma subnitting this affidavit to the .

Nuclear Regulatory Comission (NRC) to inform them of material false and/or

misleading statements made by PG&E/BECHTEL in the meeting on April 2, 1984

between PACIFIC GAS & ELECTRIC COMPRW and the NRC on DIABLO CN#0N UNIT 1.

In the April 2 transcript on page 33, Mr. Shipley states "The supervisor
i
'

trains the new employee, although new means new to Diablo and not new to the

process. He trains that person on the job, carefully checking the first work

that he does." During the time I spent under Mr. Mangoba, the Pipe Support Lead

supervisor, I saw new people brought into the design group who were given other

engineers' work to check before ever performing any design work of their own.

This was a result of 1) pressure to get the work done and 2) the new people were

slower as originators than the people who had been on the job longer 3) by giving

the new personnel work to check instead of design, production was not effected.
!

D.iployees still in Mr. Mangoba's trailer told {that this practice the March 1983
4*d5 A pe/W O b W dd.J

i i.ove to the new unit 1 trailer. The trailer staff was couprised of a fif ty-fif ty

split between new employees and old employees. As of that date none of the unit I

calculations had been completed.

On page 35 Mr. Shipley continues by stating "I believe that Mr. Yin's

approach to the problem would have been extremely conservative. I telieve that

the analyst's approach to the problem was a reasonable representation of the

piping and support when taken together." I am aware of the problems which the

NHC discovered in hanjer 99-20 and I am sure that if the professors teaching in

the engineering schools were polled on whether Mr. Yin or the PG&E personnel are

taking the most reasonable approach, the results would show that Nr. Yin's would

be considered the iaost reasonable, as I my self do.

3
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Mr. Kahler on page 65 testified that "In their investigations, they
i identified that in OP!r, group, there were sixty three manuals containing one

hundred and thirty three criteria documents, four hundred and twelve procedures,

and fif ty one instructions were review -- to give you an idea of the scope that

was done for this particular issue. The results of that review showed that

ninety percent of the documents were - that were under control, were properly

and correctly in place. In no cases, did tney find any out of date criteria."

Note the words used by Mr. Kahler following the second pause "that were under

control". Was this an attempt to avoid saaking a false statenent? Even triough no

statement was made as to whether any review was made of the documents of personnel

who were not assigned control documents to see if they possessed old out-of-date

control documents, evidently Mr. Kahler was aware that out-of-date docucents did
! and probably still do exist in the employees' control and use.

On page 66 Mr. Kahler states that " engineers would receive a procedure,

sign of f that he had received it". This stateiaent is either misleading or false

depending on how Mr. Kahler used the word engineers. During my employment and as

one of the few to have controlled documents I received many revisions and was

asked to sign only once for receiving them. In usin; the term engineers was he

inJicating innagement and the clerks? I know it didn't apply to the casuals or

job stioppers.

Mr. Oman continues with this ridiculous assertion on page 69 and I quote

"and the control and distribution of those procedures was managed by the project

ada..inistration group, using a system of signed returned recolets." The only way
,

this statement can be true during the time I was in OPEG is that the project

administration group signed the receipts themselves. I am assuming that the

project administration group includes management and clerks. ;

I
On page 72 Mr. Oman states "there was always a return receipt system with |

0f2

i
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distribution of instructions." The only return receipt I saw was when I received

my first ducuments, never later.

Mr. Kahler again states on page 73 that "The requirement is that if an

engineer wishes to keep an outdated procedure in his manual, he is required to

mark it as a superseded procedute, clearly mark it as superseded." I was never

instructed either orally or in writing that if I wished to keep the old procedures

that I should write superseded on theu.

On page 73 everyone attempts to get into the action when Mr. Vollmer asks

"How often are the supervisors supposed to review their employees manuals for

current status?" Mr. Oman answers "I believe the procedure either specifically
,

states wnich I believe it does that it's a monthly requirement, that the

supervisor review the manuals of the engineers under his supervision on a monthly

basis." Then Mr. Tresler says that "I just spoke with Myron Leppke and he

informed me that the procedure had been to perform this review on a monthly basis.

Recently it was changed to a periodic basis,". (top of page 74) During my

involveuent with OPEG I never saw nor was otherwise made aware thdt my

supervisors performed this inspection.

Mr. Tresler continues to be mistaken on page 74 about whether this review

is documented. "I'u sorry, it is documented." "It's documented as a report by

QA, those QA individuals assigned to monitor OPEG." Mr. Volluer says "It's an

audit function of theirs?" Tresler "Yes" "No, I say it is documented, it is

documented in an audited report." Then following a pause "I'm sorry. As a

clarification, this is Mike Tresler again. Apparently, the audits performed by

the supervisors are not documented but there are audits performed by the QA

organization within OPEG to verify that the audits being performed by ' the

supervisors are effective." Mr. Tresler still doesn't give up. When asked by

Mr. Vollmer "so, how do they audit an activity that's not documented?" Tresler

g'/g "3
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says "they audit the manuals to verify that the supervisors' reviews are

'

effective." To my knowledge this review was never documented nor conducted by say

supervisors nor was any audit ever performed on tay documents to see if they were

up to date and even if they were in order that finding would not prove that the

supervisor was performing this review.

i I find the statements made on page 84 by Mr. Kahler that "In our reviess,

we concluded that there was no effect on the design process." and was followed by

Mr. Allison that "Not only on the .sroduct but on the process." to be ridiculous.

This is in light of the following facts 1) that PG&E has admitted that they have

found that approximately 74% of the small bore calculations have what they

consider minor probleus and an additional 22% which required completely redoing

in order to be confident of the initial work, 2) that since I subtaitted say DR on

generic welding probleas on units 1 & 2 PG&E/BECHTEL have issued scores of

r.iemorandums a d uade procedure changes in an atteapt to clear up many questions

ranging fro.n the design group to the field construction personnel, 3) PG&E has

spent the last several months trying to explain away my allegations of QA
1

problems, destruction of documents, technical deficiencies in the calculations

(such as ouission of eccentricles, secondary stresses from torsion, anchor bolt

spacing requirements per the manufacturer and M-9 the Pipe Support Design Manual

issued by P3&E, and the failure to limit structural angle members length per AISC

Sect. 1.5.1.4.6b, the use of gaps to reduce thermal loads to supports, the

placement of snubbers rigids and anctiors close to other supports, and others)

which were substantiated by Mr. Yin and iaany retaain unresolved.

Mr. Manoli asks a pertinent question about the Diablo Problem (DP)

program on page 93 "Did any of these DP's have dispositions on generic bases that

effeet other packages or more generic implications that you really need to

document it so that you cari handle it in all applicable cases, not just on a
,

,[h4
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single case." Which is answered by Mr. Tresler "No." Each DP was specific to a

discipline and was not a plant generic issue or concern". During the time I was

etaployed at the site, I know raanagement suppressed the use of Design Change

Notices (DCN's), Discrepancy Reports (DR'S) and Non-Conforraance Reports (NCR's) .

DP's were used to report problems on specific hangers, problems about a list of

hangers, and frequently generic problems on both units 1 & 2.

On page 95 Mr. Shipley in explaining the lack of a procedure on the use of

gaps, the lack of a procedure on " developing a 'KL over R' criteria, buckling, the

i engineer must determine what that end condition is and apply the appropriate

factor in order to arrive at the proper result. It's a well-known engineering

technique and it is not considered necessary to instruct the engineer precisely

in each and every case which one he should use." He closes on page 95 with "we

believe that a specific procedure is not required because it's common engineering
'

practice." I have worked as a structural engineer for the past 9 years on many

nuclear projects and even thou.jh these principles are taught in colleges, they

are the most incorrectly used. They may be calculated close to correct on sitaple

structures, but on complicated pipe supports when time is limited by the demand

for quantity rather than quality almost no one performs these types of detailed

analysis or get them right if they do atteupt them. Procedures are needed to

refresh meuories, and provide consistency in application.

Mr. Soffell follows up on page 102 with "I'm wondering where cases of

| gaps and/or joint releases, that is the exceptions, are flagged so that the

checker is kind of, so to speak, being asked, do you agree with what I've done

hete." This is responded to by Mr. Shipley "Okay. So there's a piece of paper

that says, hey, I did this. In the computer model you would see a gap in,the

actual input to the analysis, in the output and so forth." The answer is NO,

the exceptions are not flagged. The only way you would be able to find them is to

'

dd6' s
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know of their use (my method) or perform an in depth review of each analysis

| package.

| Mr. Shipley again on page 112 misleads everyone with "It was a very well-

controlled program". Careful review of specific information supplied by Mr.

Tateosean deoonstrates that Mr. Shipley's conclusion was false. It was noc a

"very well controlled program". Mr. Tateosean states on page 113 "On cited.

interferences, I've gone back and talked to the stress engineer who was on the

walkdown". What criteria was established and followed to distinguish cited
'

interferences from those which weren't cited as interferences? With only 10

people who performed the stress walkdown, why didn't Mr. Tateosean ({uestion them

all, and not just the ' stress engineers? He also states "other interferences on

these lines, but in his judgment, what he saw here was really interferences that

weren't interferences because the -- it was such a ulight interference.' Was

this program conducted on intuition as was the design calculations Mr. Shipley

speaks of on pa.je 147? What was the criteria which each meuber could apply to

decide consistently what was an interference? Mr. Tateosean says on page 113

" Typically you had an inch and a half or so of insulation, and wo're talking about
i

calcium silicate insulation and it has the ability to crush that rauch or more."

had Mr. Tateoscan's stress walkdown been provided criteria such as that provided

in the FIELD ENGINEER POCKET HAMER REFERENCE which BECHTEL went to the trouble

and ex, sense to write and then changed their mind about issuinj, even the crushing

of calcium silicate insulation would have beco.ne important. I would like to

quote from BECHTEL's proposed FIELD ENGINEER POCKt?t HAMER REFERENCE on pages 1-

10 and 1-11 under "N0rES: PIPE INSULATION CHART".

Forth paragraph, "Most insulation failures are caused by water entering

through breaks in the finish, such as expansion crack, or un-flashed openings,

therefore, particular attention should be given to complete detailed spect-

hh0
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fications in regard to weatherproofing."

From paragraph 5, "The usual insulating materials and jackets for heated

piping and equipment allow the moisture to escape in the form of vapor. However

in the medium teraperature range, and where shut-downs are frequent, moisture in

the insulation is not driven off and water damage is most likely to occur. For

these conditions, the insulation should be thoroughly dry before applying the

jacket, the surface of the pipe should be primed and painted, and corrosien-

restraint wire or bands used for securing the insulation. If possible,

insulation should be applied to high temperature piping while heated to insure

the complete dryness of the completed installation."
|
|

From paragraph 6, "The layout of insulated piping and equipment should

provide adequate clearances for proper application of the insulation and also

safeguard against mechanical damage during normal operation and maintenance."

In some case's PG&E/SECHTEL gave up on making a false statement.in the

middle of the meeting. I question why the NRC didn't go back to consider the

implication to the is' sues that were effected. For examplo on page 121, Mr.

Tresler has the same problem as Mr. Shipley above in that he answers before the

question is corapleted. When asked by Mr. Manoli "was the gap provided around the

pipe all around ", Mr. Tresler states "Yes". Mr. Mangoli continues to elaborate

on all around and on page 122 Mr. Tresler finally realizes the meaning of Mr.

Mangoli's question. Quote of Tresler "360 degrees around the pipe." "I guess ray

answer to that is no." From the transcript it appears that this misleading

narration was in innocence but could his replies be due to the pressure of having

to answer questions by the NRC on issu 3 which I raised or is this his standard

level of competence? Is there more which should be looked into?

In his discussion of the Quick Fix program on page 128 Mr. Oman says,

"they would, on a case by case basis, make a judgment based on their knowledge of

[k7
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M-9 which is the guide lines for design of Class 1 pipe supports and restraints

for the project, the design criteria for pipe supports. They would make a

judgment on a case by case basis whether an expanded tolerance, a deviation

beyond that specifically allowed by ESD 223, could be made while still

maintaining an acceptable support design." I personally know that some of the

Quick Fix engineers were hired and placed in the group without ever performirvj

any calculations or spending any time learning what was in M-9 or ESD 223 nor were

they given a copy of Instruction 12 which supposedly defines the responsibilities

and authorities of the Quick Fix group. Mr. Onan's statement is iaisleading in

that he implies the engineers have knowledge of the documents mentioned above.

Can we expect Mr. Oaan to supply us with the negative elements as well as the |

positive without a specific question on point? Would the fact that tne QE

engineers were not trained in the performance of their assigned tasks bear on the

quality of their work? Mr. Yin was not aware that some of the QF engineers had

never worked in any aspect of the review prograta on Diablo Canyon before becotaing

Quick Fix engineers, until I pointed this out to him.

Mr. Onan states on page 127 "Also, those modifications which - or those

hangers which a preexisting condition was determined to be unacceptable were not

handled under this program. They were documented by discrepancy reports within

Pullman Piping Contractor and Gerietal Construction." During the time I was in

Quick Fix, aliaost none of the existing problems were written up on discreAncy

regerts. This was because I was the only QF engineer to have controlled

documents for taost of the prograra and I was the only QF engineer (to my Knowledge)

to have a copy of a metaorandum which was written to clear up questions involving

the operation of the program. This docuraent stated that a DR had to be issued

against existing supports before I could issue a Quick Fix (QF) resolving the

problera. Often when I demanded a DR the field engineer for Pullman would walk

- --
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away saying he had been instructed to get it resolved without having a DR issued.

In discussions with the QF engineers on different shifts, I found that another

Pullman engineer on their shif t had gotten a QF from theni without a DR being

issued.

He continues on the bottom of 127 to state "Upon completion of

construction of that support, the as-built package, the entire as-built package

of that support, was included in the original design and any subsequent tolerance

clarifications were all incorporated into one as-built package which was returned

to engineering for acceptance of the final as-built condition in accordance with

project procedures." In discussions with the unit 1 personnel, I was told that

they never saw any QF's when approving an as-built, only the as-built drawing. I

was told that hardly any one reviewed these in any detail; they just rubber

stamped them OK.
..

On page 129, Mr. Oman states "the fact that every tolerance clarification

is included in the as-built package and is reviewed as part of the final hanger

acceptance, leads to the conclusion that particular finding would not affect the

final qualification of the supports." See comments paragraph above.

Mr. Shipley states on page 145, "I'm actually reading from the February

7th subaittal that acceptable with minor supplemental calculations or coments,

is 78 percent. Acceptable with detailed calculations, which means that there was

something found that the reviewer felt that without additional work, he was not

able to justify it on the basis' of the original calculation alone - that was 17 I

|i. . And, unacceptable is zero.
|

That was at the time of this document. At that time there were six

supports that had yet to be completed. They have since been completed and they

are also acceptable. So, that would bring the 17 to 22 percent, today."

I would like to point that all through the April 2 transcript the 17

9
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percent figure has been used without any correction being proffered by PG&E/-

BECHTEL. The first I believe is on page 42 when Mr. Yin and Mr. Shipley used it,

the second was the quote above, the third is on page 156 when it was used by Mr.

Faulkenburg and Mr. Shipley again, and the forth is on page 160 when it was used

by Mr. Taylor and Mr. Shipley again. I am sure there are other locations where

the 17 percent is used without a correction when the number should be 22 percent.

Maybe I expect too auch voluntary information but 22 seems more significant than

17.

Mr. Vollmer on page 147 asks "what sort of instructions are the checkers

given, who perform that evaluation." Mr. Shipley replies on page 147 that "there

is an intuitive ability of the designer, an experienced designer, to understand

small tore piping." This point is followed up on by Mr. Manoli on page 154 with

this coi.nent: "So, it leaves, I think a hole here, where a person can just make

judgments and thinks that the support is adequate." I would like to add that we

were asked by group leaders to use our judgments on all most everyt.hing in the

design. The worst use of this was when we all followed management's directive to

take for granted that the supports as installed were installed under a valid

Quality Assurance (QA) program. This I discovered was far from the truth. How

mucn credibility can be given a reverification program which was based on

int.ui tion? There were so nany assumptions which had no truth or casis which were

never questioned in the review prograta that I can not see how anyone living in the

vicinity of the plant can be safe with Diablo operating. The omission of

inforuation supplied by PG&E/BECHTEL similar to that supplied by me above, I feel

is relevant for the companies' credibility.

On page 157 Mr. Tresler says "The judgments were used more in the small

bore that it was in the large bore.

And I think that Larry is trying to point out also that this is industry

l'8 $10 -
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practice. Is that correct?" Mr. Shipley replies "Yes". It is my experience

that Diablo Canyon if it is industry practice to be at the lowest end of the scale

and had I worked on any plant that I believed to be as unsafe as Diablo then I

would never have gotten to work on Diablo for I would have become a MilSTLEBLOWER

on that plant.

Mr. Tresler makes the statement on page 171 that "There was a very short

period of time where the vehicle of phone calls were used in lieu of the normal

process," and he continues on page 172 with "I don't know - a month or so, the

work was expedited by use of the phone call, and the intent was that those

calculatior.s would not be finalized until the written information came through."

I was on site from Nov. 8,1982 until Oct. 14, 1983 and during this time the phone

was consistently used to obtain necessary design information and almost none of

the engineers documented these calls since no phone memorandum fort.s were

available. Only a few of us indicated in the calculation that it was preliminary

and that a written reply was necessary.

On page 175 Mr. Knight asks "Okay. So, for the record, .025 was the

criterion?" and was answered by Mr. Shipley "Yes, sir." Mr. Knight asked again

"And it was the only criterion that was euployed?" and Mr. Shipley replied again

"Yes". This is not true, we also used .009 inch. Both of these' values were

supplied to us in M-9. The .025 value was for 20 hertz and .009 was for 33 hertz.

Mr. Shipley on page 178 says "The 20 hertz is - is - is only a criteria.

It clearly doesn't set a pass / fail situation for the support ". As one of the

criteria we were designing to, the support failed if it did not meet this

requirement. I wonder now after considering Mr. Shipleys' statement if those

supports which we failed due to insufficient stiffness were later changed to

passing?>

I have read the above 12-page statement and it is true and correct to the

11 3
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best of ray knowledge and belief. I feel the disclosed false and/or misleading

and/or saisrepresented information is relevant to any future review work which is
\

to be undertaken on Diablo Canyon by PG&E/BECHTEL.

*t_ hr'. -
.

Charles C. Stokes

.

Subscribed and sworn to before me this E th day of April, 1984.
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ENHIBtr 2

AFFIDAVIT

My name is I am providing this

statement fully and voluntarily, without threats, inducements or
coerceion to Richard Parks, who has identified himself to me as a

volunteer investigator investigating alleged problems at the
Diablo Canyon Power Plant.

I am submitting this statement to evidence the code and

specification violations I could have identified to the NRC on the |

plant tour on 4-11-84. I did not accompany the tour as planned

because I had reason to fear my identity becomming known and my
personal safety on the job jeopardized. I feel the potential ex-

isted for compromising uy confidentiality because the NRC was cal-
i

lous and awkward in handling the details for the tour.
|
|

!I had intended to identify some examples of unaccept-
|

able workmanship with respect to the following three codes and
specifications:

1. Vendor welds not complying with applicable AWS

Code Dl.1 Section 8.15 " Quality of Welds".
8.15.1 Visual Inspection. All welds shall be visually
inspected. A weld shall be acceptable by visual in-
spection if it shows that

8.15.1.1 The weld has no cracks.
8.15.1.2 .....
8.15.1.3 All craters are filled to the full.

i cross section of the weld,
;

! .8.15.1.4 Weld profiles are-in accordance with 3.6.
! 8.15.1.5 Irrespective of length, undercut

(next)

:
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shall not exceed the value shown in Fig. 8.15.1.5
for the primary stress direction category applic-
able to the area containing the undercut. Further,the undercut ma

Fig. 8.15.1.5 (y be twice the value permitted by )for the applicable stress category (51for an accumulated lengh of 2 in. in any 12 in.
mm in 305 mm) length of weld, but in no case may

. undercut on one side be greater than 1/16 in. (1.6
mm), the permitted length should be proportional to
the actual length.

2. Violations of ASTM /AISC Codes governing bolting re-

quirements on Rupture Restraints, and Class 1 structur-

al steel installations. The Manual of Steel Construct-

ion (AISC), specification for " Structural Joints Using
ASTM A325 or A490 Bolts", section 3, " BOLTED PARTS" states,

(a) The slope of surfaces of bolted parts in contact
with the bolt head and nut shall not exceed 1:20 j

iwith respect to a plane normal to the bolt axis. 1

Bolted steel parts shall not be separated by gaskets
and shall fit solidly together after the bolts are
tightened. Holes ma
reamed, or drilled, y be punched, subpunched andas required by the a7plicable
code or specification. Standard holes shall have adiameter nominally 1/16-in. in excess of the nominal
bolt diameter.

Where shown in the design drawings and at other
locations approved by the designer, oversize, short
slotted, and long slotted holes (see Table 7 in Com-
mentary) may be used with high-strength bolts 5/8-in.
diameter and larger in connections assembled as
follows:

1. Oversize holes may have nominal diameters
up to: 3/16-in. larger than bolts 7/8-in. and
less in diameter, 1/4-in. larger than bolts 1-in.
in diameter, and 5/16-in. larger than bolts 1 1/8-in,
and greater in diameter. They may be used in any or
all plies of friction-type connections. Hardened
washers shall be installed over oversize holes in an
outer ply.

2. Short slotted holes ~are nominally:l/16-in,
wider than .the bolt diameter and 'have a length which
does not exceed the-oversize. diameter provisions of
subsection 3(a)1 by more than 1/16-in.- They may be
used in any or all plies' of friction-tyge connections . -

(next)
. - .. - - - .. - . . . .



|
. ~ . , ..

', 4/i8/8'd
'

Page 3

or bearing-type connections. The slots may be used
without regard to direction of loading in friction-
t e connections but shall be normal to the direction
o t e load in bearing-type connections. Hardened
washers shall be installed over short slotted holes
in an outer ply,

i

3. Long slotted holes are ncminally 1/16-in.
;wider than the bolt diameter and have a length more '

than allowed in subsection 3(a)2 but not more than
2 times the bolt diameter. The slots may be used
without regard to direction of loading in friction- |
tyre connections but shall be normal to the direction '

of tne load in bearing-type connections.

Long slotted holes may be used in only one of the
connected parts of either a friction-type or bearing-
tvge connection at an indivi3ual raying surface.

Where long slotted holes are used on an outer ply,
a plate washer or continuous bar of at least 5/16-in.
thickness with standard holes shall be provided. This
washer or bar shall be of structural grade material,
but need not be hardened. If hardened washers are re-

! quired to satisfy Specification provisions, the hard-
ened umsters shall be placed over the outer surface of,

'

the plate washer or bar. These washers or bars shall
have a size sufficient to completely cover the slot
after installation.

(b) When assembled, all joint surfaces, including
those adjacent to the bolt heads, nuts or washers,4

shall be free of burrs, dirt, and other foreign
material that would prevent solid seating of the parts.
Paint is permittcd unconditionally in bearing-type'

connections.

5 INSTALLATION

(c) Turn-of-Nut Tightening

When the turn-of-nut method is used to provide the
bolt tension specified in subsection 5(a), there shall
first be enough bolts brought to a " snug tight" con-
dicion to insure that the parts of the joint are brought
into good contact with each other. Snug tight is de-
fined as the tightness attained Sy a few impacts of an

i impact wrench or the full effort of a man using an or -
dinary spud wrench. Following this initial operation,
bolts shall be.placed in.any remining holes in the con-
nection and brought to snug tightness. All bolts in

(next)
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the connection shall then be tightened additionally
by the applicable amount of nut rotation specified
in Table 4, with tightening progressing systematically
from the most rigid part of the joint to its free edges.
During this operation there shall be no rotation of the
part not turned by the wrench.

(d) Calibrated Wrench Tightening

When calibrated wrenches are used, they should be
set to provide a tension at least 57 in excess of the
minimum bolt tension specified in subsection 5(a). The
wrenches shall be calibrated at least once each working
day for each bolt diameter being installed. Wrenches
shall be recalibrated when significant changes are made
in the equipment or when a significant difference is
noted in the surface condition of the bolts, nuts, or
washers. Calibration shall be accomplished by tighten-
ing, in a device capable of indicating actual bolt ten-
sion, three typical bolts of each diameter from the
bolts being installed.,

When adjusting the wrenches to provide the required
tension, it shall be verified during actual installation
in the assembled steelwork that the calibration selected
does not produce a nut or bolt head rotation from snugtight greater than that permitted in Table 4. If manual
torque wrenches are used, nuts shall be in tighteningmotion when torque is measured.

When using calibrated wrenches to install several
bolts in a single connection, the wrench shall be re-
turned to " touch up" bolts previously tightened, which
may have been loosened by the tightening of subsequent
bolts, until all are tightened to the prescribed
amount.

(f) Reuse

A490 bolts and galvanized A325 bolts shall not be
reused. Other A325 bolts may be reused if approved bythe engineer responsible.

: Retightening previously tightened bolts which may
have been loosened by the tightening of adjacent bolts
shall.not be considered as a reuse.

6 INSPECTION

(a) The Inspector shall determine that the re-
quirements'of Sections 2, 3, and 5 of this Specifi-

(next)
:
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cation are met in the work. When the calibrated
wrench method of tightening is used, the Inspector
shall have full opportunity to witness the calibration
test prescribed in subsection 5(d).

(b) The Inspector shall observe the installation
of bolts to determine that the selected procedure is
pro'perly used and shall determine that all bolts are
tightened. Bolts installed by the turn-of-nut method
may reach tensions substantially above the value given
in Table 3, but this shall not be cause for rejection.

COMMENTARY C5 INSTALLATION

Where larag slotted holes are used, experimental
evidence has shown that a plate washer or continuous
bar of at least 5/16-in. thickness with standard holes
is necessary to provide adequate bearing. This washer

;

or bar shall be of structural grade material but need
not be hardened. However, if hardened washers are re-
quired to satisfy Specification provisions, the hard-
ened washer shall be placed over the outer surface ofthe plate washer or bar.

3. Examples of non-compliance with Pulman Power Products '

own Engineering Specifications - Diablo (ESD's).
I

To refresh my memory and to help me identify some of the

above mentioned problems and their locations in the plant, I had re-

quested my DCN log, my file of DCN's (Deficient Condition Notices)
and other readily available documents. I feel this could have con-
tributed to the NRC's awkward approachin handling my anonymity.

i

I believe a thorough review and comparison of the

actual hardware with the existing documentation would have revealed

violations of Appendix B, 10CFR50, Quality Assurance Requirements for-
Nuclear Plants.<

(next)
1'

-
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My concerns ~ relating to ASTM /AISC Bolting Require-

ments led to a review of an internal PPP document " Tensioning- *

,

ESD-243" Authored by R.L.Werner, which* deals with the inadequacy

of ESD 243 with respect to under tensioning and over tensioning of
A325 and A490 bolts. This document also delt with the implementation
of the disposition of NCR DC2-80-RM-002, dated 11-19-80. Page 3,
paragraph 5 states:

Bolts which have rejectable indications shall be
discarded and replaced with new bolts and new nuts.
If bolts are grouted in wall the connection shall be
"As-Built" and the As-Built submitted to the assigned
engineer for review and disposition. -

This document leads me to believe that PG&E provided

explicit instructions for the handling of accessable and fairly
easily resolved problems and provided a built-in escape clause

for problems that were inaccessable or required extensive rework.

Another document I reviewed was PPP EMPLOYEE SELF-STUDY

BOOK -92, relating to Pullman's version of 10CFR50, Appendix B,

" Quality Assurance Criteria for Nuclear Power Plants." The Pul-

Iman version differs substantially from the legal version with

respect to organizational structure for the QA program. The of-

ficial version reads as follows:

I. ORGANIZATION

| The applicantl shall be responsible for the establish-
| ment and execution of the quality assurance program. The

applicant may delegate to others. such as contractors,
agen'ts , or consultants , the work of establishing and ex-
ecuting the quality assurance program, or any part there-
of, but shall retain responsiblicity therefor. The au-
thority and duties of persons and-organizations performing

i

activities affecting the safety-related functions of I

(next)
. --
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structures, systems, and components shall be clearly
iestablished and delineated in writing. These activities |

include both the performing functions of attaining qual- i
3

l ity obiectives and the cuality assurance functions. Thequality assurance functions are those of (a) assurina
that an appropriate cuality assurance program is es-

{

,

tablished and effectively executed and (b) verifying, 1

such as by checking, auditina, and inspection, that
Iactivities affecting the safety-related functions have

been correctly performed. The persons and organizations ;

performing auality assurance functions shall have suf-
ficient authority and organizational freedom to identify Iquality problems; to initiate, recommend, or provide so-
lutions. Such versons and organizations performine
cuality assurance functions shall report to a management
level such that this recuired authority and organizational
freedon, including sufficient independence from cost and
schedule when opposed to safety considerations. are pro-
vided. Because of the many variables involved. such as
the number of personnel, the tvoe of activity being per-
formed, and the location or locations where activities
are performed. the organizational structure for execut-
inn the cuality assurance program may take various forms
provided that the eersons and organizations assigned the
Quality assurance functions have this recuired authority
and organizational freedom. Irrespective of the organ-
izational structure. the individual (s) assigned the
responsibility for assurina effective execution of any
portion of the cuality assurance program at any location
where activities subiect to this apoendix are beina
performed shall have direct access to such levels of
management as may be necessary to perform this function.

(Footnote 1.) While the term " applicant" is used in
these criteria, the requirements are, of course, ap-
plicable after such a person has received a license to
construct and operate a nuclear powerplant or a fuel re-
processing plant. These criteria will also be used for
guidance in evaluating the adequacy of quality assurance
programs in use by holders of construction permits and

!
,

operating licenses.
!

(NOTE: Those parts of 10CFR50, App.B. I. ORGANIZATION
that are omitted or paraphrased in Pullman's version

i, are underlined.)

The Pullman version is as follows:

The applicant shall be responsible for the establishment
and execution of the quality assurance program. The ap-

(next)
'
4
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plicant may delegate to other organizations the work of
establishing and executing the quality assurance program
or any part thereof, but shall retain responsibilitytherefore. The authority and the duties of persons and
organizations performing cuality assurance functions shallbe clearly established anc delineated in writting. Such
persons and organizations shall have sufficient authority
and organizational freedom to identify quality problems:
to initiate, recommend, or provide solutions; and to
verify implementation of solutions. In general, assur-
ance of quality requires management measures which pro-
vide that the individual or group assigned the respon-
sibility for checking, auditing, inslecting, or other-
wise verifying that an activity has been correctly per-
formed is indeoendent of the individual or group dir-
ectly responsible for performing the specific activity.

(NOTE: Pullman's paraphrases are underlined in the
above quote.)

The rest of appendix B is typed verbatim except for the

omission of the words " fuel reprocessing plant" where they occur.
My " official version"is ((35 FR 10499, June 27, 1970, as amended

36 FR 18301, Sept 17, 1971; 40 FR 32100 Jan. 20, 1975.))at

Had Pullman complied with the legal versias of 10 CFR
50, App. B, the proper respect for safety related work could have:

been maintained throughout the company. However, the Pullman

version pervaded the attitudes of the supervisors involved. Their

attitudes served to restrict inspectors like myself from broadening
our knowledge of the requirements and attempting to document and

seek out resolution to safety-related problems. Pullman's arrogance.
in rewriting the law on Quality Assurance disturbs me. The lack
of authority and independent freedom of the-actual-inspectors to

through red' tape and follow a problem to a-conclusion can becut

traced back to the omissions and paraphrases of the legal Code.
i

(next)
!
'
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Pullman's omissions effectively placed the inspectors in a position

of accepting only work shown to them rather than striving to pre-
vent recurrence of problems in workmanship and design.

I was unaware of Pullman's omissions and thought they
had given us a real copy of 10CFR50 App.B to study. In fact, in

my first Affidavit I identified a requirement to maintain a sep-
arate QA/QC department as a requirement of 10CFR50 App.B even though

this requirement is casually addresses in the Pullman relaxed version.
It is clearely defined in the legal version. I am deeply concerned

with Pullman's relaxed version because of the attitude of manage-
to relax requirements even further in practice.ment

Besed on my knowledge of what Pullman classifies as a

QA program, I have serious doubts as to the ability of their

version to " stand alone" under the real requirements of 10CFR50,
App.B. This is not responsible behavior.

I have read the above 9-page statement, and it is

true and complete to the best of my knowledge and belief.

-
.

. . _ _ _s_ :.r_ . .I. '.. C_,y:._________
5 .

Subscribed and sworn to before me
. . . . , -M

"" lthis day of April, 1984. *$%Qp'9g
SAN LUIS o81sPo COUNTY 0__4 .._______. __ea_____________ -

Notary Public Mg,1*{,,
'

/My commission expires $t r. ?( /W6
._
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AFFIDAVIT

My name is
. . , I am providing this

freely and voluntarily, without any threats, induce-statement

ments or coercion to Richard Parks, who has identified himself

to me as a volunteer investigator investigating alleged problems
at the Diablo Canyon Power Plant.

I am providing this statement to document my concerns

over the improper installation of rupture restraints, pipe sup-
ports and equipment foundations. I volunteered to personally
identify these problems to the NRC representatives on the plant
tour that took place on 4/11/84. My offer was declined. I felt

it was necessary for me to accompany the tour to properly iden-
tify the locations of the problems that I knew existed before I
terminated my employment with Pullman Power Products in

. ,

1981.

I was employed at the Diablo Canyon Plant from approx-
imately 1978, until approximately

1979 with the G.F.
Atkinson Company. My job status consisted of weld

inspector. It was during
that period that I functioned as an Inspector that I became in-

timately familiar with American Society for Testing and Materials

(ASTM) and American Institute of Steel Construction (AISC) Codes
relevant to bolting requirements on structural joints and surfaces

(next) ~
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and the documentation requirements delineated in the Quality
Assurance Procedures.

In - 1979, I went to work for Pullman Power Products
as a Field Inspector. My primary responsibility consisted of '

visual inspection for welding and bolting requirements to assure
they complied with the relevant codes. I soon discovered that
PPP performed these inspections and installations to their own

Engineering Specifications - Diablo (ESD's), rather than in strict;

compliance with the AISC/ ASTM codes. The ESD's I was expected to

perform my inspeccions to were supposed to conform to the AISC/ASIM

codes, when in actuality they often conflicted with them. This is

especially important because the ESD's did not reference any re-
quirements pertaining to the shape or size of the hole the anchor
bolts were mounted in.,

1

I identified the deficiencies of the ESD to my super-
visor,

.. , on several occasions. In each instance I
was instructed to inspect to the ESD's because Pullman worked to

-

'

them and not to codes.

discovered a structural support on the
Unit 1 pipe rack where six of the eight mounting / bolting holes

were elongated to the point where the washers could not cover the,

holes, researched - - w. -, supervisors, fellow-

inspectors (old timers), engineers, and the design drawings. The

(next)
,
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design drawing showed no enlongated holes. In all cases the per-

sonnel

advised that:

1. Work was pefformed by another contractor;
2. Not,to worry;

,

3. PG&E knew about it, it was old work and was accepted
as is.

had to accept these statements as being. gospel, main-

ly because there G us insufficient documentation in existence and
available to dispute their claims.

This type of problem was widespread throughout the plant.
I had discovered 4 similar situations in Unit 1 Reactor
Building and Unit 2 Reactor Building. In some instances I found

the crafts had stuffed the holes with short sections of soft tie-
wire to serve as packing. I could not understand this practice. I

When I questioned what document provided the instructions for this !

practice, none could be provided. I consulted the pipefitters in-

volved, my supervisor, PG&E inspectors and the engineers. Their

reply was that "we had always done it this way, PG&E is aware of
it and had accepted it as is."

To me , this constituted covering up poor workmanship
by virtue of oral procedure or at best by internal memo rather
than by approved procedures or AISC/ ASTM codes.

I

My persistance in persuing these examples of non-

(next)
.-.
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compliance with the codes led to my being harassed in the perfor-
mance of my job. Finally, in 1981, I had the opportunity
for other employment away from Diablo Canyon. I immediately seiz-
ed it even with a reduction in pay. I was relieved to be removed
away from the harassement and the butting of my head against a
brick wall. However the problems I had identified continued to
bother me.

A colleague who was providing testimony to the NRC con-

tacted me on 4/9/84 and informed ma of a plant tour being conducted

by the NRC to identify problems that he was discussing with them.

He requested me to accompany him to help identify the exact lo-

] cations of some of these problems. I was happy to finally have
the opportunity to show the NRC what I considered violations of

codes, poor workmanship, and possible problems. I had heard about the
; notices posted on site saying the NRC wanted to be notified about

these things and I felt they would be happy to have my co-operation
so they could decide if these problems were real or not.

.

My colleague informed me that the NRC was attempting
! to provide confidentiality. We agreed to request our DCN logs and

DCN's (Deficient Condition Notices) to assist in the location /
problem identification.-

|.

I was later informed by Mr. Parks, that upon his learn-
ing of my wish to accompany the tour, he contacted D. Kirsch of

; the NRC at approximately 8_A.M. the morning of the tour.to make
:

; the arrangements. According to Mr. Parks, Mr. Kirsch ~did not

___ __ _ M
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state that there would be a problem with my going and had agreed

the night before with Mr. Devine (GAP Legal Director), to allow
another witness to go.

At approximately 7:30 P.M. on 4/11/84, I arrived at
the meeting site. Shortly after my arrival, Mr. Parks and Mr.

Schollenberger of the NRC were discussing my accompanying the tour.

The NRC's position was that they had not spoken with me, and it
1

had not been agreed to the night before so they couldn't let me;
1

go. Mr. Parks informed me that other witnesses had decided to
back out because of fears that their identities would be compro-

1

mised. I agreed to go in their place. I wasn't afraid, I would

have been with NRC personnel and because I didn't work there any-
1 more, I could not have been retaliated against later. The NRC

declined again and made no effort to even speak with me about my
I was astonished and angered.concerns.

!

Mr. Parks advised me to prepare a brief statement out-
i lining my concerns and that he would ensure the NRC would receive

it.i

l

|'

On 4/12/84, I presented a two page handwritten state- !

i

to Mr. Parks while he was meeting with the NRC. In this
ment

statement I stressed that I wished to speak with the NRC Office
of Investigations. He asked me if I could wait around for a
while and he would see if he could get the NRC to talk with me. |
Approximately 45 minutes later, Mr. Parks introduced me to three

(next)
'
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members of the NRC Investigation Team.

I discuased the bolting problem and a concern I had

with "hilti-slip"; a condition where the anchor bolt doesn't
anchor itself properly.

After my testimony was over I was called aside by Mr.
Murph'y of OI. He counseled me, in a sair. e fashion, to not have

anything to do with Mr. Parks, the Govarnment Accountability Pro-
ject or the Mothers for Peace if I wished to not be branded as an
anti-nuke.

.

I could not understand this. To me, the NRC appeared

to be more concerned with politics than with the technical, quality
and safety problems I had raised. I wasn't talking anti-anything.
I was talking pro quality and pro safety and I expected them to
be in tune with that.

I feel that had I been allowed to accompany the tour

I could have provided first-hand examples of workmanship that would

have violated the following code requirements from the Manual of

Steel Construction (AISC), Specification for" Structural Joints
Using ASTM A325 or A490 Bolts", Section 3 30LTED PARTS , Section
5, INSTALLATIO3; Section 6, ' INSPECTION"; and " COMMENTARY, Section

C5 :
3 BOLTED PARTS

(a) The slope of surfaces of bolted parts in contact
with the bolt head and nut shall not exceed 1:20,

(next)
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1

with respect to a plane normal to the bolt axis.;

Bolted steel parts shall not be separated by gaskets
!and shall fit solidly together after the bolts are !

tightened. Holes may be punched, subpunched and
reamed, or drilled, as required by the applicable
code or specification. Standard holes shall have adiameter nominally 1/3 6-in. in excess of the nominal
bolt diameter.,

I

Where shown in the design drawings and at other lo-
| cations approved by the designer, oversize, short

slotted, and lon
mentary) may be 'g slotted holes (see Table 7 in Com-

,

ised with high-strength bolts 5/8-in.
diameter and longer in connections assembled as
follows:

1. Oversize holes may have nominal diameters,

'

up to: 3/16-in. larger than bolts 7/8-in. and less
in diameter, 1/4-in. larger than bolts 1-in in dia-

;

I
I meter, and 5/16-in. larger than bolts 1 1/8-in. great-er in diameter. They may be used in any or all plies

of friction-type connections. Hardened washers shall
be installed over oversize holes in an outer ply.

2. Short slotted holes are nominally 1/16-in.
wider than the bolt diameter and have a length which
does not exceed the oversize diameter provisions of'

subsection 3(a)1 by more than 1/16-in. They may be: used in any or all plies of friction-type or bearing-
type connections. The slots may be used without

j regard to direction of loading in friction-type con-
!

nections but shall be normal to the direction of the; load in bearing-type connections. Hardened washers! shall be installed over short slotted holes in ani
outer ply.

; 3. Long slotted holes are nominally 1/16-in.
:

i
wider than the bolt diameter and have a length more
than allowed in subsection 3(a)2 but not more than; 2 times the bolt diameter. The slots may be used

i without regard to direction of loading in friction- 1

+otv e connections but shall be normal to the directionthe load in bearing-type connections.
! Long slotted holes may be used in only one of the

connected parts of either a friction-type or bearing-
tyge connection at an individual faying surface.

Where long slotted holes are used on an outer ply,
a plate washer or continuous bar of at least 5/16-in.i thickness with standard holes shall be provided. This !

,

washer or bar shall be of structural grade material,
but need not be hardened. If hardened washers are re-

(next)
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; quired to sat'sfy Specification provisions, the hard-
ened washers ^shall be placed over the outer surface of
the plate washer or bar. These washers or bars shallhave a size sufficient to completely cover the slot
after installation.
(b) When assembled, all joint surfaces, including
those adjacent to the bolt heads, nuts or washers,
shall be free of burrs, dirt, and other foreign ma-
terial that would prevent solid seating of the parts.
Paint is permitted unconditionally in bearing-type
connections.

5 INSTALLATION

(c) Turn-of-Nut Tightening

When the turn-of-nut method is used tobolt tension specified in subsection 5(a), provide thethere shall
first be enough bolts brought to a " snug tight" con-.

'

dicion to insure that the parts of the Joint are broughtinto good contact with each other. Snug tight is de-
fined as the tightness attained by a few impacts of an
impact wrench or the full effort of a man using an or-dinary spud wrench. Following this initial operation,,

bolts shall be placed in any remaining holes in the con-i

nection and brought to snug tightness. All bolts in the
connection shall then be tightened additionally by the
applicable amount of nur rotation specified in Table 4,
with tightening progressing systematically from the most
rigid part of the joint to its free edges. During this'

operation there shall be no rotation of the part notturned by the wrench.
:

i (d) Calibrated Wrench Tightening

When calibrated wrenches are used, they should be
set to provide a tension at least 5% in excess of the
minimum bolt tension specified in subsection 5(a) . The
wrenches shall be calibrated at least once each working
day for each bole diameter being installed. Wrenches

! shall be recalibrated when significant changes are made
! in the equipment or when a significant difference is-

noted in the surface condition of the bolts, nuts, or
: washers. Calibration shall be accomplished by tighten-'

ing, in a device capable of indicating actual bolt ten-
sion, three typical bolts of each diameter from the
bolts being installed.

When adjusting the wrenches to provide the required
; t ens-ion , it shall be verified during actual installation
i

in the assembled steelwork that the calibration selected
I
.

(next)i
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| does not produce a nut or bolt head rotation from
! snug tight greater than that permitted in Table 4.

If manual torque wrenches are used, nuts shall be
in tightening motion when torque is measured.

When using calibrated wrenches to install several
bolts in a single connection, the wrench shall be
returned to " touch up" bolts previously tightened,
which may have been loosened by the tightening of sub-
sequent bolts, until all are tightened to the prescrib-

-

ed amount.

j (f) Reuse

A490 bolts and galvanized A325 bolts shall not be
reused. Other A325 bolts may be reused if approved bythe engineer responsible.

! Retightening previously tightened bolts which may
i have been loosened by the tightening of adjacent bolts

shall not be considered as a reuse.
| 6 INSPECTION '

(a) The Inspector shall determine that the re-
quirements of Sections 2,3, and 5 of this Specifi-
cation are met in the work. When the calibratedi

wrench method of tightening is used, the Inspector
shall have full opportunity to witness the calibration
test prescribed in subsection 5(d).

(b) The Inspector shall observe the installation
of bolts to determine that the selected procedure is
properly used and shall determine that all bolts are
tightened. Bolts installed by the turn-of-nut method
may reach tensions substantially above the value given
in Table 3, but this shall not be cause for rejection.
COMMENTARY C5 INSTALLATION

Where long slotted holes are used, experimental
evidence has shown that a plate washer or continuous
bar of at least 5/16-in. thickness with standard holes! is necessary to provide adequate bearing. This washeror bar shall be of structural grade material but need

; not be hardened. However, if hardened washers:are>

required to satisfy Specification provisions, the hard-
ened washer shall be olaced over the outer surface of; the plate washer or b'r.a

The examples I could have identified to the NRC-on the:

j plant tour would have been Code violations with respect to:
(next) .
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1. Design drawings not specifying elongated holes;
2. Hole sizes outside of Code specifications; '

3. Torquing method;

4. Bolt reuse;

5. Examples of " packing" violating foreign material
'

specifications.

I am extremely concerned with the NRC's performance and

their apparent desire to be more concerned with femality and
politics than to concern themselves with the problems I wished to
discuss. Code violations existed in that plant up until I left.
I believe they still exist. My utmost concern is having these
problems addressed and resolved. I am convinced that I can ident-
ify these problems "in the field" easier than I can discuss them.

I am willing to co-operate with any good faith in-
vestigation of the Code violations at the Diablo Canyon Plant.

I have read the above 10-page document and certify

that it is accurate and true to the best of my knowledge.

!

. -...................... ......

.

'
;

I
l

l

Subscribed and suorn to before me o m vecoe wwe**'"
thib 16th - day * of Apri2,198 . kS

,

*

\ no,se,pusoc''
k 4 , ,? !

. ,
, , ,, cAurostN!A,

. ..ii.Z /_. , ' ,' '' Santa Barbara County |

.

Notary PubZie ,Ay,=,=,*,*. .a.{.''.j' !*.j'A.' J 'fm
_

J
|

,

L'y ecmission c:pires Jnnunr; 9, 19??
,.
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AFFIDAVIT

My name is Steven Lockert.- I am making this statement,

without threats or inducements, to Richard Parks who is a Volun-

teer investigating the Diablo Canyon Nuclear Power Plant.

I have reason to believe that the Bolting Program for

Rupture Restraints in Units 1 and 2, conducted during late July

to December of 1983, by the Pullman Power Product Corporation

has failed to meet licensing requirements. I use the word

" licensing" because the " Corrective Action" part of the Final

Safety Analysis Report (FSAR) has not functioned as reported

per 17.1.16 paragraph of the FSAR, "The Quality Assurance Program

requires that conditions jeopardizing qualitybe promptly refer-
| red to responsible parties and that appropriate steps be taken

to correct such situations."
'

!

A discussion of the Bolting Program for Rupture Restrain-

ts as practiced by Pullman is best discussed through Pullman D.R.

4342, PG&E Nonconformance Report DC2-80-RM-002, and my own inspec-

tion experience dated late-July to mid-December of 1983. PG&E I

required that Pullman adhere to Contract Specification 8833XR |

for structural steel erection (contract includes Pullman's Rup-
ture Restraint Program). 8833XR specifically states that struc-

- tural steel erection be conddcted to the AISC Steel Construction
Manual, Seventh Edition.

(next)

. __ -.
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AISC's specifications for structural joints using ASTM t, ,
s."

s iA-325 and A-490 High Strength Bolts has provided values for min-
h'

imum fastener tension in Table 3, page 5-195. Basically, this (> 3

Table requires that all A-325 and A-490 H.S. bolts'se. tightened i\

to 70% of their tensile strength measured in tension. When tdrn-

of-nut, tightening is used the additional requirements of Table'4, '
page 5-196, are specified. Note that the turn-of-nut rotation .

,

is dependent on: '
is

i r
'

1) Disposition of outer faces of bolted' parts. '

2) Bolt length. i ., ,
,

'

.[}
?

i

| Additionally, thread pitch should be mentioned because it

| is a factor in the determination of the required turn-of-nut- r6- -

tation to achieve the specified tensile bolt preload. $ \'

', ,

- >-r s ,

, 4-T lPullman's ESD 243-1983 Torque Instructions per Charts A, , ,,
, :

tAl, B and Field Process Sheets prepared by Pullman Field Engineern, n, '

,4
'

'

s,

simply,do not take into account the pre-requisites of the AISC t. O<
,,

(
s ,

Manual. Ncn Conformance Report DC2-80-RM-002 initiated by - m,

Robert Torstrom on 11/19/80 amd dated 12/12/80 for Corrective g'
Action states: i- - e

i, i'

,

SHEET 1: Cause of Non Conformance: .
>

,

Pullman Power Products' Rupture Restraint Program '| i,

has had inadequate design change control, inspection ,

J J; :
performance, and control. - '

-

1 L-s '
s

.

SHEET 2: Description:
(: , " , ' s
t,

e

b ''
3

,

1) a. Out of tolerance gaps behind base plates.,.'. [s g- "7 -nuts not engaged per requirements. . ), ~" ~ '

p s~.

gb. ...There are cases of material ar.d welds not 1 p
conforming to the specification. fC\'

h
2) a. weldsrexist'which do.not'have documentat'icn.

'
(next) 4

-- -
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'' Page 3
& *

J
-

E
b. Modifications have been performed...
and have not been documented.

L
'

c. There are bolts that have ' Torque Seal'
7 . . .However, inspection records do not exist. . . .
-

RESOLUTION:
-

-
s

-

Pullman Power Products shall perform a documented
inspection of all bolted and welded connections and
applicable documentation, required by the Specifi--

cation, as set forth in approved contractor's ESD's-

- in order to:

1) Identify connections which do not conform
; to specification requirements, and
i

2) Identify connections which do not have re-
E quired documentation.
-

I would first like to point out that the cause of the NCR+
5 indicated a complete breakdown of Quality Assurance with respect
-

to Pullman's Rupture Restraint Program meeting 8833XR Specification
requirements. Of course, Mr. Torstrom did not use those exact

- words but one only has to look at the resolution of the NCR to

see that PG&E required Pullman to do a 100% reinspection of "alln
i

h bolted and welded connections and applicable documentation" re-
L

quired by Specification 8833XR. 1
'

\
"

Second, I would like to point out that Mr. Torstrom re-
a

fers to the non-conforming conditions as Deficient Co'nditions; I;

L
2 do not feel deficient is the correct word. A departure from the

T requirements of 8833XR (a Procurement Document) is a " Deviation"
\defined by 10CFR21.3(e).

3

g The deviations occured in work that had already been ac-
..

-

cepted by Pullman's Quality Assurance people as meeting the De-F
"

(next)

_
_ , - . - -

~~
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Page 4.

.

sign Drawings and'8833XR Specifications. Already being QA/QC

accepted, the Rupture Restraints with deviations included were

being offered to PG&E as an acceptable installation by Pullman.

The deviations can now be spoken of as " Defects" per the 10CFR

21.3(d) definition. It should be pointed out that the defects

were not reported per 10CFR21.21.

Now lets discuss the Resolution and Corrective Action in

Torstrom's NCR of 12/12/80. Proper resolution required an iden-

tification of "all bolted and welded connections" which did not
conform to 8833XR Specification requirements. Further, it was

stated that:

Pullman Power Products has developed and implemented a
program which assures adequate control of design change.
Training and indoctrination programs have been developed
and implemented which assures adequate performance of
inspection personnel.

Attachment 1 of NCR DC2-80-RM-002 correctly shows that

the minimum tension for High Strength bolts (ASTM A-325 and A-490)

is 70% of the minimum tensile strength. However, Anchor bolts

used as "Through bolts" in concrete walls and floors and Anchor

bolts cast in concrete are allowed to be tensioned to 55% and
25% of the minimum tensile strength, respectively. If the Anchor

bolts happen to be A-235 or A-490 bolts, whic3 mow for a fact

that many of them are, then the instruct'o~< n" the NCR are an

apparent deviation from the requirements 62 the AISC Manual,
paragraph 1.23.5, Table 1.23.5. In other words, the resolution

of the bolting problem was resolved by instructions to deviate

from the requirements of the AISC Manual.

(next)

_ _ _ _ . .

. . . .
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I do not know if NCR DC2-80-RM-002 had been closed by

the time I was employed by Pullman (July of '83). I do know that

I was not instructed in the resolution requirements of the NCR

and that Pullman did not report defects that still existed in
Rupture Restraints from July to December of 1983. Defects

that I had noted that had not been previously reported were:

1. Unauthorized modifications to fillet welds that
encroached on bolt or washer land areas.

2. Oversize holes already QC accepted outside the

tolerances of ESD 243 and AISC Manual.

|
| 3. Oversize holes in base plates packed with steell

rods and wires without the benefit of an approved Pul-
Iman procedure. (This work was performed to a memo

from Mr. Torstrom in violation of 10CFR50 App B, Criteria
V and VI.)

4. Oversize welds beyond that allowed by AWS Dl.1 and

beyond that allowed by Pullman's ESD 243.

5. Defects in A-490 bolts had been found after the
bolts had been " dedicated" by Pullman's QA Receiving

Department and sent to the field for installation.
I

(In addition to the above mentioned hardware problems,
Pullman's ESD 243 of late 1983 had procedure problems written

i

(next)
,

__-
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into the Rupture Restraint Program:)

.

6. The tables provided for the description of accept-

able washers had not been updated per the requirements

of AISC, Sec 5, Page 191, para. 2(a).

7. Acceptance criteria for High Strength bolts was

not defined in ESD 243. Filed Inspectors did not know,

nor were they legally able to reject bolts that were
!

defective per ASTM A-490, ASTM A-325, and ANSI B18.2

requirements.

8. Bolt Torque Tables in ESD 243 were still out of

compliance with AISC Manual requirements as late as

December '83. Discussions with Pullman F eild Engineers
1Dale Warren and Larry Werner indicated that although I

the tables had been recently updated, they still do

not meet AISC Manual requirements.
I

.

(Finally, the Quality Assurance Program did not function
-

as reported in the FSAR and as defined in 10CFR50, App B. Ex-

amples provided are:)

9. Pullman Power Products did not develop nor.im-

plement a program to control design changes.

a) Design Drawings did not reflect unauthorized

modifications to fillet welds because no:As-Built
Drawing was generated by Engineering when they were.

(next)

..
.

. _ . _.
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i

| notified of such modifications.
1

b) Field Engineer Dale Warren issued the proper

Washer Criteria for myself without notification '

or acceptance by Pullman or PG&E QA Departments.

QA/QC Manager Harold Karner, when notified of out

; of date Washer Criteria in ESD 243, did not issue

a Non Conformance Report nor update the present

ESD 243.

c) Pullman did not have the proper Torque Tables

in effect three years after the writing of NCR DC2-
80-RM-002.

10,. Pullman did not train nor indoctririate inspectors

to the requirements of the AISC Manual for Bolting. (Ac-

cidental reinspection of work accepted in late '82 or

early '83 revealed hole sizes outside the tolerances of

the AISC Manual.)

11,. Defects in bolts were not reported per a NCR. I

was unable to report the defects I had found in A-490

bolts because I was not allowed to consult the procure-

ment documents needed to properly generate such a report.

Pullman Supervisor, Russ Nolle specifically prevented me

from referencing these documents by saying that I was
out of my area. (See Oct. 17 indicent of Lockert
Letter addressed to Mark Padovan, USNRC dated 1/2/84.)

(next)

__
_ -
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CONCLUSION:

**:Diablo Canyon has had a long-standing bolting

problem as evidenced by NCR DC2-80-RM-002.

**'The Corrective Action that was stated to be taken

as of 12/12/80 did not occur.

**'If DC2-80-RM-002 was still open during my time as

an Inspector, I was not informed of its requirements nor

was I performing duties required for its resolution.

** Deviations to 8833XR requirements did not get re-
,

ported in the Corrective Action.

** Rupture Restraint bolting is still defective.

I have read the above 8-page statement and it is true

and correct to the best of my knowledge and belief.

____ _ ______ _ _____

Steven Lockert j

i
|

Subscribed and sworn to before me

this, 2,6D day of April 1984. -m 'CFFICliL SEAL
![2~iTh. -

. r*fr;0 . C/.U; % rs.
|

l.'i h P . \*1 G M T E Ry
- -

. _ - - . , , . ,

'

Qt,Od,i . L4_C w bq ,

.2! LU.O Q- 10,2O COUNTY 8

f *-;$'j"?/' o.*.y Cum. Eng es May 9.198s
|

3y
3 1

Notary Public

My Commission expires |!'l/ / b
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My name is Richard D. Parks. I am submitting this affadavit to document

the discrepant conditions identified, and corresponding violations of thet

applicable codes as a result of the plant tour conducted on April II,1984

with D. Kirsch and G. Hernandez of Region V, United States Nuclear

Regulatory Commission (NRC) at the Diablo Canyon Nuclear Power Plant.

I and three witnesses accompanied the NRC to provide " hands *on" examples
.. .

of non-compliance with regulations, specifications and codes that form the
!

basic cornerstone of a comprehensive Quality Assurance / Quality Control

program.

Each example identified to the NRC was subsequently " tagged" for identification

and a " report sheet" was filled out by the NRC. The " problem description"

is a quote from the report sheet. The examples identified that violated
'

applicable codes are discussed as follows:

ITEM dl, Tag #2: Elevation 116, Unit 1 Reactor Building. Line

Designation NO.S2-254-10, in the area of Pressurizer and Reactor

Coolant Pump 1-2.,

Problem Description: Weld attaching Safety Injection Accumulator
'

line to nozzle of the cold leg line (NO.S2-254-10). On the side facing

Reactor Coolant Pump (RCP) is a grinding gouge in the pipe at the

pipe-weld interface approximately 3/8 inches long,1/8 inch at i

1

1
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..

widest pcint and 1/16 inch deep (dimensions as visually determined by

NRC Inspector - no measurements taken). Additionally, there appears

to be a slight amount of undercut at two locations. The undercut is

approximately 5/8 inches on the weld side facing the RCP and approxi-

mately 1 inch at 120 from the side away from the RCP.

. ....

Code Violation: American Society of Mechanical Engi eers (ASME)

Section III, " Rules for Construction of Nuclear Power Plant

Components - 1977 edition, Division I General Requirements.

Subsection NB, " Class 1 Components", para NB-4424 " Surfaces

of Welds".

"As-welded surfaces are permitted, and for piping the appropriate stress

indices given in Table NB-3683.2-1 shall be applied. However, the

s urface of welds shall be sufficiently free from coarse ripples,

grooves, overlaps, and abrupt ridges and valleys to meet (a) through

(f) below:

(a)...

(b)...
.

(c) Undercuts shall not exceed 1/32 inch (0.8mm) and shall not

encroach on the required section thickness.

(d)...

M
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.

(e)...

(f)If the surface of the weld requires grinding to meet the above

criteria, care shall be taken to avoid reducing the weld or base

metal below the required thickness."

The discrepant condition identified by the witness violates the code
l

requirements with respect to being " free from coarse rippies, grooves, !
.-

overlaps, and abrupt ridges and valleys to meet (c) and (f)."

ITEM #2. Tae #-1: Unit 2 Reactor Building, Elevation 115, Support 97-3R

in vicinity of RCP 2-3.

Problem Description: " Excessive overweld has caused excessive shrinkage

of SS line. This was supposed to be a full penetration weld with fillet

cap and is as specified. The overwelding can damage the pipe because

calculations don't account for residual stresses caused by such overwelding."

Code Violation: United States of America Standard (USAS) B31.7-1969

" Code for Pressure Piping - Nuclear Power Piping" (note: this standard

now is known as ANSI-B31.7), foreward " FABRICATION REQUIREMENTS

AND THEIR CORRELATION WITH DESIGN", page XVI paragraph 5.

"Even hanger attachment details are covered. For Class 1 piping,

complete penetration welds are required. The designer must consider I

1

l

all stresses in the attachment as well as their effect on the pressure |

|

|

/20
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retaining part."

The welds in question do not conform to the stated intent of the

" Nuclear Power Piping" code with respect to the residual stresses

induced by the overwelding. It is the concern of this particular anon-

ymous witness that these residual stresses should have been but were

not a factor in the design calculations. * *

..

ITEM #3, Tag #5: Unit 2 Reactor Building, large restraint wall

attachment (around surge line), beneath Unit 2 Pressurizer.

Problem Description: "Shopwelding is supposed to conform to AWS

DI .1 standards. The inner welds are excessively rough and of such

a profile that they would not conform to AWS DI.1 The welds are

ragged."

.

! Code Violation: American Welding Society (AWS) Structural Welding

Code - Steel, paragraph 8.15 " Quality of Welds", subparagraph 8.15.1

"Vis ual Ins pe ction". "All welds shall be visually inspected. A weld

shall be acceptable by visual inspection if it shows that

8.15.1.1 -The weld has no cracks

* 8.15.1.2 Thorough fusion exists between adjacent layers of

weld metal and between weld metal and base metal

|
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8.15.1.3 All craters are filled to the full cross section of

the weld
i

* 8.15.1.4 Weld profiles are in accordance with (para.) 3.6

[ weld profile]"

The weld in question does not conform to the requirements specified I
t

in paragraph 3.6 [ weld profiles] or the evident thorough. fusion
.- )

requirements as stated in 8.15.1.2.

ITEM #4, Tac #6: Unit 2 Auxiliary Building, area GW, elevation 115,
'

line No. 2-S2-265-8 (Containment Spray Discharge Pipe - 4 lug

attachments between S and T line.)

Item Description: " Lug attachments are called out to be 1/2 inch

fillet welds on three sides. Actual size is 7/16 inch fillet or less."

Problem Description: " Actual size is alleged to be less than or equal

to 7/16 inch which is 1/16 inch less than required. The excessive welding

used in the design of the lugs attachment welds, when welded to
.

Schedule 10 stainless thin wall pipe, has caused excessive shrinkage.

The excessive shrinkage causes residual stresses in the pipe which

,

has not been accounted for in the design or stress analysis. The
f

position of the clamp is such that there is a torsional force applied to

i

1

I

i

I
_ _ .-.
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the lugs, because the clamp cannot contact the wall of the pipe due
i

to the shrinkage. This torsional force is not accounted for in the

design and compromises the pipe integrity. "

Code Violation: Refer to " Code Violation" discussion in " ITEM #2,

Tag #4".
.:..,

The welds in question do not conform to the stated intent of the

" Nuclear Power Piping" code with respect to the residual stresses

induced by the welding or the torsional force applied to the lugs due

to excessive shrinkage. It is the concern of this particular anonymous

witness that these stresses should have been but were not a factor in

the design calculations .

1

ITEM #5, Tag #7: Unit 2, Auxiliary Building, Area 2H, support 413-131R

around CCW line.

Problem Description: "Eight lug attachment welds are required to be

full penetration welds on three sides. Actual weld is not a full pene-

tration weld, but is, instead a fillet weld, contrary to the design."

Code Violation: American Welding Society (AWS) - A2.4 - 79

" Symbols for Welding and Non-Destructive Testing," paragraph 9.0

" Groove Welds ," subparagraph 9.2.2 " Complete Joint Penetration

R e quired. " "When no depth of groove preparation or effective



.
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,
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,
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throat is shown on the welding symbol for single-groove and symmetrical

double-groove welds, complete joint penetration is required."

| 3 soons .

\ \ Symbol provided on " Detail"

for weld (s) in question.

PG and E has stated in their letter, DCL-84-040, "TheYeld
'

i symbols used at Diablo Canyon are consistent with the standards specified

! in AWS. . . " and in an Interoffice Memorandum (file no. 930, 146.20,

CA2) dated October 25, 1983 that "all pipe support as-builts issued

by General Construction after October 15, 1983 should have all

weld symbols in conformance with AWS A2.4."

The welds in question were incorrectly performed because of lack of

proper interpretation of the weld symbol utilized on the design drawing.

It is the concern of this particular anonymous witness that this

discrepancy provided an example of code compliance violation due to

a lack of intimate knowledge with AWS A2.4. These particular welds

had been inspected and accepted by Pullman Quality Control and PG and E
' ~

Ouality Control prior to the discrepancy being identified by a Pre-

Inspection Engineer.

.

y _ - - - , - - _ -.m.. - - , - ---m-- ---. .- . , , _ _ - . , - - _ ___
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I have read the above eight page statement. I have based the information

contained therein either on personal knowledge er by reviewing the

relevant information with the particular witness involved. This statement

is true, correct and complete to the best of my knowledge and belief.

I declare under penalty of perjury that the foregoing is true and

correct, and that the same was executed this 17th day of Ap'rIi",1984 at

San Inis Obispo, California.

L L.

. D. PARKS, clarant

STATE OF CALIEDFlTIA )
) ss.

COUNIY OF SAN LUIS OBISPO )

On April 17, 1984, before me, the undersigned, a Notary Public in
for said State, personally appeared RICHARD D. PARKS, personally iciown to
me and proved to me on the basis of satisfactory evidence to be the person
whose name is subscribed to the within instrtunent, and that he executed the
same.

WIDESS nrf hand and official seal.
-

^^^^
.

- - ~ ~ggg^7 g y.-a a - - - - - -

MJ, t.!3. . P. W!. INTER h 4 ft a, b
,

'

u

i'.pH- : -- r .uc cAu cawA Notary Publib in and for

i [[ h$;Yue said County and State
e

i

.
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.\FFIDAVIT

.ly name is dicaard J. Parks. I au submitting tnis affidavit to

expand tne issue of an aSiiE III code violation identified in my previous

affidavit (Jated 4/17/84). On page 1 of the 4/17/84 statement, under

item 1. Tag 42, a weld (dC-2-lu) was identified on tiie Safety Injection

Accumulator line as having a grinding gouge and was undercut. This

condition is in violation of nS;4E III para .1B-4424 " Surfaces of Helds",

wita respect to toe undercut and tne " grinding gouge." The .lRC

Iaspector, J. Kirsca, and I, along with the witness verified toe visual

deficiencies of t.ie weld. Close inspection could not accurately

aeteruine no.4 deep tne gouga was. Thus from a visual inspection and

limited capaoility to accurately ucasure tne wall thickness remaining
i

in tne pige, it sas iupossible to determine whetaer the minimum wall

taicsaeas reqaireuents nad ueen violated. This is significant for tile

follo.ing reasons:

1) Tne .lRC Anes tne potential for this deficient condition

existed as early as i4ay 1983, and this potential problem was

ef major consequence. The follo. sing documents evidence the

t.ie .iRC snoaledge and concerns related to this type of

discrepancj.

a. OUARD .10TIFICATId.1 LETTER ilo. 33-83 : NOTICE OF VIOLATIOil

CO.lCERill;16 REPORTI.lG REQUIREi4E.lTS FOR DIABLO CA;1Y0.1 (ATTAC:l!1E;lT 1).

appendix a (.lotice of Violation) of Attachment I cites tne licensee

for failing to notify tne .lRC promptly when a problem of this nature was

(next)

_ _ _ _ . _ _ _
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identified in toe plant. The failure of the licensee to notify

promstly was in violation of their Technical Specifications. -

IE Report .lo. 63-20 (appended to Attachment 1) states on page 1,

uader " Licensee Action on Previous Inspection Findings", "On . lay 3,1933

toe licensee suomitted LER .lo. 83-004 concerning the discovery of

gauges and marks in tne reactor coolant system piping. ...The licensee

.ias completed an nS.tE Section XI repair plan unicii has been suismitted to

t.ieir eagineering department for review and approval. The licensee nas

determined taat toe gouges can be removed by grinding and blending

5.itaout violation of minimum pipe wall thickness criteria."

Page 3 of la: Report 83-20 (Attachment 1) lists the enronology of

events related to this type of weld deficiency under Section 5, " Violation

of .iiniuum Wall Thickness on deactor Coolant System Piping". The 2/16/83,

3/28/83, 4/1/83 and 5/9/83 entries pertaining to examinations of this

,wouleu confirm tnat tne condik. ion of weld dC-2-17 and piping adjacent

to aeld .tC-2-17 violate minimum wall thickness requirements.

Page 6, first paragraph (Attachment 1) of tae I&E Report sum-

marizes tne significance of the concern over these items of code

violation toe "Discropancy . .. whica require resolution . . . and . . . if

left uacorrected could inave resulted in degradation or loss of integrity

of t.ie deactor Cuolant Pressure boundary".

u. Board .lotification Letter :lo. 83-89: I;1FORf1ATIO:1 ITEli REGARDIllG

a0DITIO.1AL POTE.lTIAL VIOLATIO.4 0F lililI*1U:1 tlALL TilIC;;.lESS OF

REACTOR C00LA.1T SYSTE;1 PIPI.iG AT DI ABLO CA.lY0.l, U.IIT.1. (Attach-

(next)
_



.

..

-3-~,

ment 2)
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Tnis letter includes ilRC Preliminary flotification-P;10-V-83-22A

dated 6/23/83. Tae body of the P.40 states that "On June 22, 1983,

licensee personnel datermined that the RCS piping in areas of welds

utner taan reported on May 10, 1983 may be less than tne minimum wall

tnickness specified by Code. A total of ten welds ... appear to be

less tnan required minimum wall thickness.... All four RCS loops are

involved."

Tac significance of this document is simpl/ tiiat the original

pruolem taought to exist on one to tnree welds (per Attachment 1)

nas noa expanded to include a possible total of 10 welds that are

questionable.

c. Board statification Letter ilo. 83-96: li1FORMATI0i1 ITEM REGARDIilG

AudITIO.iAL POTEi4TIAL VIOLATI0il 0F MI.lli1UM tlALL THICKilESS OF

REACTOR C0dLA:lT SYSTEM PIPItiG AT DIABLO CANY0.1, U. LIT 1

(Attac.hnent 3) .

Included in tais Board notification letter is PG&E response " Report

on Investigation of deactor Coolant Pipe lleld Thickness at Diablo Canyon",
|

dated 7/1/83. Paga 1-1 of this report states in part, " performed ... a

series of measurements across the weld and adjacent base metal for 31 of

toe So girth welds on the reactor coolant system piping of Diablo Canyon
1

unit 1.... dalle tne inside surface can ue directly observed during PSI I

(next)
i
i
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iwork, post operational access to these surfaces is not feasable due to

nign radiation levels. Unile it is possible to obtain this profile -

infonnation post-operationally on an as-needed basis, this work would

also involve additional personnel radiation exposure. These factors
,

provided tiie incentive to identify geometric reflectors before tne plant

stai ted up."

Paga 1-2 states in part, "During toe course of tne ensuing UT

investigation, it was discovered taat there might be below minimum

tuickne>s areas on nine other welds in addition to 2-17."

Page 2-2 states in part tilat " Analysis of Ultra-sonic (UT)

I tnickness measuremant capabilities and UT data and records show tnat UT

..ioasurements lack the precision required to verify the original micrometer

wall taickness measurements on Reactor Coolant Piping."
'

!
4

Page 3-2 states in part taat, "After design was complete and
,

faurication started, AS.tE Section III was expanded in scope to cover;

piping for Jaclear Power Plants. PG&E Specification 8752, issued for

installation of toe Juclear Steam Supply Systems, was revised in

.larca 1374 to incorporate requirenents of ASiiE Section III,1971 edition."
.

Page S-1 states in part that, "After an assessment of alternative

netnods of measurement, it was concluded that the direct mechanical

metnod using micrometers was tne most accurate and valid method of4

measuring piping of tais size and material..."

(next)
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Tne significance of this letter is:

(1) The licensee realize"s tilat any deviations from the code

(AS 1E III) would require corrective measures prior to

criticali ty.

(2) ASilt III was tiie code to inspect to and comply with. This

is evident oy tiie PG&E Specification (3752) revision re-

quiring compliance with tnis code.

(3) UT determination is not an accurate metnod of detecting
~

tne deficieac/, tiie more accurate method is " hands-on
.

mec.ianical measurement."

(4) Of t.ie 64 welds of this type in the Reactor Coolant System

piping, t:ia P:10 figure left approximately 16% questionable.

Ilo..ever only 56 of tae 64 welds were considered, and only 31

sere rec.iecked. Ten of the 31 welds were suspect (approximately

32:.) . .lita taese initial results tne reinspection program

snoald aave been expanded to include all welds on tne Reactor

Coolant Sjstem. It wasn't. In my opinion a 687. confidence

level for tae piping and welds in the Reactor Coolant System

is unacceptaole. Even if UT wasn't tile most accurate technique,

any siuilar indications snould ilave been identified for

uecnanical measurement.

d. Board .lotification Letter No. 83-124: i4RC REGIO:t V IllSPECTION

DEPORT $0-275/83-26 RELATI.1G TO APPARE.1T LESS thall MIllIMUM

PIPI.lG WALL TillCK;lESS. (Attachment 4)

(next)
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As stated in tne Board :lotification Letter - I&E Report #83-26 '

,

reviewed and investigated tiie licensee's corrective action program re- -

lating to tae 10 identified weld deficiencies. Page 8 of the subject

I&E report states in part, "For the above reasons the inspector e

considers that tne licensee had inappropriately placed a high degree of

reliance of tae RCS taickness measurements obtained by the Ultrasonic

nondestructive testing methods utilized in the identification and

verification of the potential deviations from specified minimum wall

toickness criteria."

Tne balance of the subject I&E report is devoted to the

taorougnness of tne I&E team in reviewing tne documentation and testing

of the 10 welds identified by tne licensee. The report concluded tnat,

"no items of noncompliance or deviations were identified."

Tne significance of this report is that:

(1) lae lRC apparently concurs with the licensee that UT

was an unreliaole method for determining wall thickness

minimums. "

(2) Tne .lRC could find "no problems" with the 10 welds identified

and any related corrective activities.

2) A tnorouga review of the documents available for public review

does not identify. in any fasnion where weld RC-2-16 had been

previously evaluated ay the licensee or the llRC. This weld

(dC-2-16) was personally identified to the.|lRC on the plant walkdown

on 4/11/84. Tnis anonymous witness had submitted an affadavit ex-

u
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pressing nis concern on this issue on 3/13/84. In consideration

of toe previous attention given to welds of t.1is type (i.e.; pos-

sible wall tiiickness violations) by the ilRC, it cannot be readily

detemined way tne :lRC Staff chose to reconunend low power licensing

on 4/12/84 without tne same ex;1austive requirements being implemented

to determine if this gouge violated Reactor Coolant System Pressure

doundar/ Wall Thickness requirements. It was not possible to

visually determine if a violation existed. The piping was in-

accessible to take internal diameter (10) measurements, the

past " acceptable practice". In fact the piping would nave been

required to ue cut open to perform this measurement. The previously

accepted .lRC position was that UT was unreliable and to be avoided.

Yet approximately 36 hours after the plant tour was completed tne

.iRC Staff testified to tne Conriission that the tour " identified

no code violations", and toe lou power license was granted.

Tnis pipe gouge should not be taken ligiitly for the folloaing reasons:

1) .. Va toe April 11 plant tour, Inspector Kirsch informed me that

ne ..as not previously aware of tne condition of weld

.iC-2-16 and adjacent piping. In otner words, the combined

licensee .lRC corrective action program had missed this

proolen waica existed in tae vicinity of the Reactor Vessel.

Hoa manj similar items nava been missed? We won't know

witnout a comprenensive reinspection.

2) . . During tne Spring of 1983 when tne anonymous witness raised

this issue on the job he was advised to " forget about it".

(next)
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3) .. Tnis weld connects one of the " Safety Injection A cumulators

(core flood tanks) to one of tne Reactor Coolant Cold leg (s).

This tank is required to be available during a " loss of

coolant accident" to inject borated water into tiie core to

ensure it is and remains in a safe, shutdown condition

during an accident. This is because the borated water

prevents tne fission process by absorbing the nuetrons

required for fission. A failure of this line could " prevent

aa Engineered Safeguards Actuation System from performing

its design function (maintaining the core shutdown)." A

failure of this system would also violate the Accident

analysis of the Final Safety Analysis Review of the Plant,

and evary avenue should be pursued to assure this system

coundary ilas not been violated.

I nave read tae above 6 page statement and swear the information

contained tnerein is based on personal knowledge or review of the refer-

enced docui.ients. This stater.1ent is trua, correct and complete to the

cest of m/ knoaledge and belief.
/

(
-[ 4 om

i

Richard D. Parks

Subscribed and sworn to before me this 30th day of April, 1984.

fr.W /hc.yf*******""

L@metssesseeeefd:seces as6satwws41M84MI

tl6tary J;tblic in and forSANDY CARSEL

" I ', I # '[j[U"*^' the County of San Luis Obispo,n
se..s i... . ..> . o couniv State of California>

..

w, c.-a,cuoa cnoi,3. s.,i. ia. issa
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UNITED STATES ,
,

; NUCLEAR REGULATORY COMMISSION |,

;, ~ j WASHINGTON, D. C. 20S55

i., *... / m 1oss-

,

Docket No: 50-275,

.

MEMORANDUM FOR: Chainnan Palladino '

ummmwmer tin nmxy
Comissioner Ahearne

,

Comissioner Roberts
Comissioner Asselstine

FROM: Darrell G. Eisenhut, Director
Division of Licensing:

Office of Nuclear Reactor Regulation

SUBJECT: NOTICE OF VIOLATION CONCERNING REPORTING
REQUIREMENTS FOR DIABLO CANYON
(Board Notification No. 83-83) .

1

According to the procedures for Board Notification, the enclosed information
is being transmitted directly to the Comission. The Boards and Parties
are being notified by copy of this memorandum.

:

This information concerns a violation of NRC reporting requirements. The
subject of the notice of violation was previously reported to you and was
the subject of Board Notific,ation 83-72.

\

.,d I~ y. iib.I.U,

IQ(1:li{Darrell G. EI's;enhut, Director
s

Division of Licensing
Office of Nuclear Reactor Regulation

Enclosure:
As Stated

cc w/ encl:
See Next Page

8305110492

Contact:2

'

B. Buckley, NRR
Ext. 2B379

. _ _
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JUN 171983

Docket No. 50-275 .

.

!

Pacific Gas and Electric Company
77 Beale Street, Room 1435

] San Francisco, California 94106
,

Attention: Mr. J. O. Schuyler, Vice President
Nuclear Power Generation

Gentlemen:

I Subject: NRC Inspection of Diablo Canyos t! nit No. 1
] Th:.s refers to the routine inspection, conducted by flessrs. G. R. Hernandez
| and M.11. Itendonca of this office on May 23-June 6,1983, of activities

i authorized by NRC License No. DPR-76 and to the disenssion of our findings ;

| with Mr. R. C. Thornberry and other members of the Pacific Gas and Electric '-

: Company staff at the conclusion of the inspection. *

i Areas examined during this inspection are described in the enclosed
; inspection report. Within these aress, the inspection consisted of selective

examinations of procedures and representative records, interviews with
! personnel, and observations by the inspectors.

Based on the results of this inspection, 'it appears that one of your
activities was not conducted in full compliance with NRC requirements, as set
forth in the Notice of Violation, enclosed herewith as Appendix A.

| Tour response to this Notice is to be submitted in accordance with the
~' provisions of 10 CFR 2.201 as stated in Appendix A, Notice of Violation.

,

In accordance with to CFR 2.790(a), a espy of this letter and the enclosures
will be placed in the NRC Public Document Room unless you notify this office,
by telephone, within ten days of the date of this letter and submit written
application to withhold information contained therein within thirty days of
the date of this letter. Such application must be consistent with the
requirements of 2.790(b)(1).

*
.

|

!
|

l
'

|
-

.

! .

i
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Pacific Gas and Electric Company 2
JUN 171983 .

Should you have any questions concerning this inspection, we will be glad to
discuss them with you.

The responses directed by this letter and the accompanying Notice are not
subject to the clearance procedures of the Office of Management and Budget as
required by the Paperwork Reduction Act. of 1980, FL 96-511.-

Sincerely,

g T. W. Bishop, Chief
Reactor Project Branch No. 2

Enclosures:
A. Notice of violation
3. Inspection Report

Nos. 50-275/83-20

cc w/ enclosure: *

G. A. !!anestis, PCE
,

P. A. Crane, PCE
*

5. D. Skidmore, PC&E
R. C. Thornberry, PG&E (Diablo Canyon)
R. D. Etzler, PG&E (Diablo Canyon)

;
_

*e e

|
1

i
1

1

-

.

. ._. . _ __ -.



._ - -- - - . .

. - - - - - . - - . _. . . _ . . . _i_,.. ._. __..___ , , , . _ .,.

AIEA chMEoT)..
*

* t* * b. ,

.

i

1 N
| APPENDII A

I NOTICE OF VIOI.ATION
l

Pacific Gas and Electric Company Docket No. 50-275
P. O. Box 7442 Licensee No. DPR-76
San Francisco, California 94120

As a result of the inspection conducted on May 23-June 3, 1983, and in
accordance with NRC Enfore - at Policy, to CFR Part 2, Appendix C, the
following violation was identified:

Technical Specification 6.9.1.11 states, in part, Ysat Tse w,mzzaza.
OCCURRENCES of Specifications 6.9.1.12 and 6.9.1.13 below, 4 aelnA4n.
corrective actions and measures tn prevent recurrence, shall be reported to
the NRC..." .

Technical Specification 6.9.1.12 lists the types of events which shall be
reported by telephone within 24 hours to the Director of the Regional Offica,
or his designate, and confirmed by telegram, mailgram or facsimile no later -

than the firsa working day following the event, with a written followup
report within 14 days.

| 7echnical Specification 6.9.1.12.1 describes a type of event which shall be
' reported pursuant to Technical Specification 6.9.1.p. and states as follows:
i

" Performance of structures, systems, or components that requires remedial
action or corrective measures to prevent operation in a manner less
conservative than assumed in the accident analyses in the safety analysis

j

report or Technical Specifications bases; or discovery during unit life of -

conditions not specifically considered in the safety analysis report or
Technical Specifications that require remedial action or corrective measures
to prevent the existance or development of an unsafe condition."

Conersry to the above requirements, on December 17, 1982 the licensee
identified that certain areas of Weld No. WI3-RC-2-17 were less than the;

minimum wall thickness specified by design and the applicable codes. Weld
No. W13-RC-2-17 is in Loop No. 2 of the Reactor Coolant System. This

]
condition was not reported to the NRC until May 10, 1983. -

This is a Severity Level IV Violation (Supplement I).'

.

.

*

's
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| Purusant to the provisions of 10 CER 2.201, Pacific Gas and Electric Company 1

is hereby required to submiL to this office within thirty days of the date of
this notice, a written statement or explanation in reply, including: (1) the |
corrective steps which have been taken and the results achieved; |

(2) corrective steps which will be taken to avoid further items of
noncomplisnce; and (3) the date when full compliance vill be achieved.
Consideration may be given to extending your response time for good cause
shown. ;

I
!
1

M .171983 g g
~~

Date D. f. KirTch, chief
Reactor Projects Section No. 3

l
!
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.
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U. S. NUCLIAR REGULATORY ColfiISSION x
'

.

!
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.

j REGION Y
I
.

Report Nos. 50-275/83-20 ,

Docket Nos. 50-275 License No. DPR-764

Licensee: Pacific Gas and Electric Campany
i

! 77 Beale Street., Room 1435

I San Francisco, California 94106
*

>
,

' Facility Name: Diablo Canven Unit No. 1
|

) Inspection at: D,iablo Canven Site. San Luis Obisco County, California

| Inspection conducted: May 23-June 6, 1983

Inspectors: #d Ee /s !/'f. ~ ~ *
G. H. Bernandrz, Reactor Inspector ' Daced 4

:
- Y i, 4Ar/rs.? ,.

'
.

. doidanca, Resident Inspeccor ~# Dated' ''

Approved by: I/[
D%P:"%i.rst'fi, Chief, Reactor Projects i / Dated

,

'Section No. 3 s
1

. ,
,

''
Summarv: ~3:

i s

1 '
' Insvection_ durina the period of May 23-June 6,1983 (Report No. 50-275/83-20 , \,

,

Areas Inspected:- Unannounced inspection by a regional and (esident inspector
! of actions related. to recear. licensee identified items inc.luding

''
.s

indications of. lass than minimum wall thickness in certain areas of 'a' Reactor iI
~

. Coo,.lantJiping Loop _yeldd a leaking shop weld in the Component' Cooling Water
'

System; repsir,3ctip' tias..related..to, gouge,and grinding sarks in.one area ,of 3

J,ea.,ct or. coolant Piping Loop ,No,,,1-3; and resolution of Unit' 1 Reac~ tor Vessel
preservice inspection indications. s.J, ,

The inspection involved 67 inspection-hours by two NRC inspectors. y,

'

:Results: Of the areas examined, one ttem of noncompliance was identified in. s

! ( J-i t.he fatture of the liernsee t.o promptly notify the NRC of a ~ potentially
| reportable condition in accordance with the technical specificacions 5 't; b a ?
' (paragraph 5). k4>

s

.. \..

#J.
.

< .

\s .
./, )' -

.- (
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. DETAII.S

'

1. Individuals Contacted

a. Pacific Cas and Elaetric Co=cany (PG&E)
'

*W. A. Maymond, Assistant Manager for Nuclear Plant Operations
+*R. C. Thornberry, Plant Manager
+*R. Patterson, Plant Superintendent *

*R. D. Eztler, Project Superintendent, General Construction
+*W. B. Kaefer Technical Assistant to Plant Manager

.a . a. SiHR.oa, suvumwr lit Cr....._
-

*D. B. Miklush, Supervisor of Maintenancs
*J. V. Boots, Supervisor of Chemistry and Radiation Protection

'-

*R. G. Tadaro, Security Supervisor -

4R. T. Twiddy, Supervisor of Quality Assurnnea
*D. R. Bell, Quality Control Engineer, General Construction
*J. M. Giscion, Power Plant. Engineer
*E. M. Conway, Personnel and General Servicas Supervisor
*M. N. Nores, Lead Startup Engineer
*R. M. Luckett, Hegulatory Compliance T.ngineer
T. D. Smith, Senior Quality Control Engineer
D. A. Gonzales, Quality Control Inspector

s"
b. Bechtel Corporation (3echtel)

,

_
+*J. W. Shr7ock, Site Completion Manager

D. O. Henery, NDE Level III Engineer

c. Pullman Power Products Corooration (Pullman)
-- -
-

H. W. Karner, Quality Assurance / Quality Control Manager

+ Denotes personnel attending the exit management meeting of May 27,
1983.

.
.

* Denotes personnel attending the exit management nesting of June 3,'
1983. - -

,

2. licensee Action on Previous Insvection Tindines

(Ocen) yellowuo Item (50-275/83-17/05): Degradation of the Reacter
Coolant System Pressure Boundary -

On May 3, L983, the licensee submitted LER No. 83-004 concerning the
discovery of gouges and marks in the reactor coolant system piping. The
narks and gouge were discovered on the discharge side of the No. 3
Reactor Coolant Pu=p. Of the four blemishes discovered the most serere is
a gouge approximately 0.250 inches deep by 2.0 inches long and 0.150 f nches
wide. The licenses has completed an ASME Section XI repair plan whichk has been submitted to their engineering depart:sont for review and

--

_ _ ..
_ - - - - - -
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.pproval . The licensee has deter =ined that the gouges can be removed by
grinding and blending without violation of minimum pipe wall thickness criteria.
The licensee's repair and inspection activities on this item will
be examined during future inspections.

y,
No items of noncompliance or deviations were identified.

3. Unit 1 Preservice Insoection (Baseline)

The Vestinghouse Preservice Inspection summary for Unit 1 is currently
under review by the licensen. Discussions with licensee personnel
determined that the four indicst.lons requiring evaluation ' nave neen -

resolved. The four indications are located on the base material
approximately four and one-half inches below the centerline of the
flange-to-upper shell weld at vessel azimuths of approximately 25*,115*,

t 205* and 295*. Evaluation of the indications suggest that they are the
result of handling lugs which may have been attached during vessel
manufacture.

No items of noncompliance or deviations were identified.

/. . Commonent Cooline Vater Veld Discrecancy

a

on May 23, 1983 the licensee submitted IIR No. 83-007 concerning a *

discrepancy in a shop weld in the Component Cooling Water System.
Licensen personnel observed that in the process of welding a
reinforcement pad on a branch connection to the non-vital loop C of the
Component Cooling Water System, water began leaking from the weld area.
The discrepancy was determined to be a flaw in the root pass of the shop
weld joining the branch connection to the header. The licensee indicated
that repairs will be made using an approved ASME Section XI repair
program. In the interim the branch connection has been cut out and sent
to a materials laboratory to determine the failure mechanica.

As indicated in IIR No. 83-097, the initial ultrasonic examination of the
discrepant veld and ten other similar welds indicated that the code
required full penetration welds may not have been made. However, when
the branch connection with the discrepant weld was cut out, a full
penetration weld was found. The presence of the full penetration veld
raises questions regarding the applicability of this type of NDE method for '

this veld configuration. Examination of the weld detail for the
discrepant veld determined that the weld detail did not clearly specify
what type of weld was required. Based on these findings the inspector
considers that a document review of other cimiliar type branch connection
veld packages would assure that the welds complied with code
requirements. In addition, the inconclusive results of the ultrs=onic
examination on the ten similiar type velds indicates that this type of
nondestructive examination would not provide credible results.

.

The above expressed concarns and the licensee's repair program and
inspection activities will be examined during a future inspection.
(50-275/83-20/01)

-

.

-
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5. Vicistion of Minimum Wall Thickness on Reactor Coolant System Pining

- On May 23, 1983, the licensee submitted LF.R No. 83-006 describing four
areas of Weld No. WIB-RC-2-17 that were found to be less than the =4n4-3==

. wall thickness specified by design. Weld No. WI3-RC-2-17 is in Loop
No. 2 of the cold leg between the reactor coolant pump and the reactor

- vessel. During this inspection the inspector was informed that
subsequent examination by the licensee of twenty additional welds-

(located inside the biological shield) identified two more velds with
--

_p, tential minimum wall violations (Weld Nos. 2-19 and 4-17). Theo

-

neensee is perIo cuius ====== I. u-a-v-6 , ~ h -c=-e=eih
the validity of the initial findings. If a minimum wall problem is
confirmed the licensee will document the discrepant welds on the samet

- nonconformance report documenting Weld No. WI3-RC-2-17. This weld is
documented on Nonconformance Report No. DCI-83-QC-N024.

_

s

During examination of licenses activities related to this ites the
- inspectors became aware of an apparent failure by the licensee to follow
- their nonconforming report procedure for the identification of discrepant
2 conditions. This failure resulted in a delay in notifying the NRC of a
- potentially reportable condition in accordance with the provisons of the
_

Technical Specifications. The chronology of event.s, from the initial
' di.scovery of the discrepant condition to the 2iay 101 1983 NRC notification.
' is described as follows:.

December lo32 - the licensee formulated plans to examine Reactorg .

Coolant System Piping welds.a

" December 7, 1982 - Weld No. WIS-RC-2-17 is measured with a.

NORTEC 131-D, ultrasonic tester.r

- . ' December 13, 1982 - a wall thickness measurereent report is anbmitted.
This report describes pacential minimum wall problems with Wald Nos.g .

i VI3-RC-2-17 and W13-RC-3-13. This report is distributed to"

i appropriate levels of plant management including the plant, manager,-

- plant superintendent, and project superintendent.
E-
-

p- . ..

December 17, 1982 - a Nuclear Plant Problem Report (NPPR) is written.

on Welds Nos. WI3-RC-2-17 and WIR-RC-3-13.'

January 7.1983 - Weld Nos. VIB-RC-2-17 and WI3-RC-3-13 are.g
-- re-examined. Wald No. 2-17 is confirmed belov = N4 - wall and Veld
-

No. 3-13 is found to be within design limits.

YF February 16, 1983 - Westinghouse attempts mechanical measurements from- .

inside pipe, the results are not conclusive but some low areas are
detected.

_

March 28, 1983 - Weld No. WIB-RC-2-17 is exat:ined again using a new.

ultrasonic tester (K3/USL-38). The weld is again confirmed below-

h minimum wall. w __ _=;.
.

#
t . - .c.p. gTg-
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April 1,1983 - ISI/NDE weekly reporta indicate that Weld.

!

No. WIB-RC-2-17 examine.d a_nd . con.f. i, rm_ ed .be. low mini.m.,um w_a._ll_.
, , , , , ,,,,,,.m. . - . ..-

April 13,1983 - Westinghouse Field Deficiency Report is issued with a.

proposed disposition. ,

Hay 5,1983 - a Nonconformance Report is written on Veld No..

WIP-RC-2-17.

May 6,1983 - I.ieenses requesta that =wi=inations on Veld No..

WIB-RC-2-17 be repeated to confirm and determine to what extent
the conditten erist..

May 9,1983 - Weld No. WIB-RC-2-17 is e===ined assin using a K3/D5I.-38.

ultranonic tester and confirmed as being below =sai - va.l.l.
-.. ~ ~--~u_. . . . . . .

, -_ . , . .,

Hay 10, 1983 - NRC informed of =4a4== wall conditions for Wald No..

WIE-RC-2-17.

Ihe inspectors noted t. hat.10 CTR 50.36(c) specifies that Technical
Specifications include items in the categories delinated therein.
Category No. 4, which is entitled " Design Testures" states that, " Design
features to be included are those features of the fpcility such as
material of construction and geometric arrangements which if altered or
sodified would have a significant effect on safety..." Section 5.4.1 of

~ the Technical Specificacians for the Diablo Canyon Nuclear Power Plant
Unit No. I s*tates that, "The reactor coolant systes is designed and shall
be maintained...in accordance with the code requirements specified in
Section 5.2 of the TSAR..." section 5.2.3 of the Diablo Canyon TSAR
states in part that, "The minimum wall thickness of the pipe and fittings
are not less than that calculated using ASA B31.1, Section 1 formula of
paragraph 122...".

%.e
The inspectors revtewed Westinghouse Equipment Specification
No. C-6763I.1, dated April 4,1967, which describes the design and

. construction of the reactor coolant system piping. Paragraph 3.2 of *,.his
specification requires that the minimum wall thickensa shall not be less. ,,

than that calculated using ASA 331.1, Section f paragraph 122.
., * Calculations by the inspectors verified the =la t-- wall design

requirements for the cold les of the reactar coolant piping is 2.22
' inches. Southwest Fabricating Drawing tio. 7524-T, Sheet 9 specifies the.

minimum wall for the RCS cold les pips.ng as 2.215 inches.
wa

The inspectors further noted that Nuclear Plant Administrative Procedure
No. C-12. "Indentification and Resolution of Problems and
Nonconformances " states in part in paragraph C.I.a that, "The Plant ,

tianager and the plant department heads have been delegated the '

responsibility for determining whether a problem identified in a Nuclear
*

.

_______ ___ _ _ _ _ _ _ _ . - - - , . . , - . . -. . . - - ,- - - - - * -
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.

Plant Problem Report is a nonconformance." A ::..cznfor=ance is defined
in paragraph C.1.b. of this procedure as a, '* iacrepsn 7 or departure
from requirements, in purchase specifications, drawings, approved

| practicus, established Quality Assurance policies or procedures, or NRC t
'

regulations which require resolution...and...if left uncorrected could
have resulted in degradation or loss of integrity of the reactor coolant

|

pressure boundary." Appendix A of the procedure provides examples to aid!

in determining whether a problem or potential problem is a i
'

nonconformance. Paragraph I.l. of Appendix A to the . procedure states
}

that, "A discrepancy or departure from requirements in design der ==ata
,or activities shall be identified and documented as a nonconformance
|I' iT. . .S., "" = citer * ' r '- '-- -* __h_ad been approved and it

was issued for use as a basis for further design." The departure of Weld
No. WI3-RC-2-17 from specified design requirement.s appears to fall into
the category of a nonconformance.

Therefore, as the previously presented chronology af licensee actions .

indicate that by December 13, 1983 appropriate levels of plant management |

were informed of the discrepancy. In addition, on December 17, 1982 a |

Nuclear Plant Problem Report No. DCI-82-QC-P0300 was written describing :
'

the discrepant condition, though it was not reported at this time as a
condition requiring a nonconformance report. It appears that snifics.ent
evidence was availabia at this time to warrent issuance of a
noncoformance report. If a nonconformance had been written the Technical
Review Group would have been required to review the' discrepant condition
for reportability under the Technical Specifications. Further,,

paragraph 6.9.1.12.i of the Technical Specifications requires that,
" Discovery during unit life of conditions not specifically considered in
the safety analysis re. port or technical specifications that require
remedial action or corrective measures to prevent the existence or
development of an unsafe condition," be reported within 24 hours to the
NRC. Discussions with the office of Nuclear Reactor Regulation (NRR),
?tandard Technical Specification Group indicate that corrective measures
includes engineering analysis. It appears that the late documentation of
the condition in the nonconformance reporting system contributed to the
untimely reporting of this problem to the NRC.

The f ailure of the licenses to comply with technical specifications and
report the defective weld in a timely manner is considered an apparent
item of noncompliance. (50-275/83-20/02)

6. Management Meeting l

On May 27 and June 3, 1983, the inspectors met with licensee
representatives denoted in paragraph 1. The scope of the inspection, the
chservations, and the findings of the inspectors were discussed. The ,

'

licensee acknowledged the inspectors concerns and the apparent item of
j

noncompliance as described in this report.
I
i

I

.-

'
.

I
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Docket No.: 50-275 .

MEMORANDUM FOR: Chaiman Palladino
Commissioner Gilinsky
Comissioner Ahearne
Connissioner Roberts
Connissioner Asselstine . .

' ~~

FROM: Darrell G. Eisenhut. Director
Division of Licensing
Office of Nuclear Reactor Regulation

SUBJECT: INFORMATION ITEM REGARDING ADDITIONAL POTENTIAL VIOLATION
OF MINIMUM WALL THICKNESS OF REACTOR COOLANT SYSTEM PIPING
AT DIABLO CANYON, UNIT 1 (Board Notification No. 83- 89 )

In accordance with the present NRC procedures for Board Notifications, the
following item is enclosed for information of the Comission:

NRC Preliminary Notification - PNO-V-83-22A, dated June 23,* 1983. This
PN0 identifies possible additional deviations from Code. requirements
with respect to minimum specified wall thickness for the reactor coolant
system piping. This issue was previously identified in Board Notification
No. 83-72, dated June 20, 1983 and Board Notification No. 83-83, dated
June 24, 1983. Region V is closely following the licensee's actions in
this matter. We will promptly infom you of any further significant
finding on this matter.

.

l I %,.. g.

Darrkf .'Eisen' t D rector" '

Division of Licensing

~
'

Enclosure: As stated

cc: See next page .

.

Contact: H. Schierling, ONRR ,

; x27100
; -

.

i
.

! .

;

|
! i
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341MI!iSY..H.0Ti.F.iCATION, OF EVENT OR UHU5UAL OCCURRENCE-pHO-V-63-22AT Date: 6/23/E3
0

his. prelidinary notification constitutes EARLY notice of events of POSSIBLE safety er public.
'

,. trees: sigr.ificance. The information is as initially receivad without verification or
nclustion ar.d is basicall.v s11 that is known by IE staff on this date. g4,47 2.
. . .

Licensee Emergeni:y Classification:':
FACILITY: Pacific' Gas & Electric Co:..psny .L - :. .,

~ E '.,' Rotification of Unusual EventDiablo Canyon Unit No. 1 -

Ducket No. 50-275
, g .iji- g -Alert

.

San Luis Obispo County, California *
4

..

Site Arca Emergency a -:-
SLEJECT: POTENTIAL VIOLATION Of MINIMUM WALL THTC EE55 , *-

Eneral Emergency - - - , ,ON REAC, TOR COOLANT SYSTEM PIPING .

.3 Not Applicable ' _ , , , , , , , '
- . . ,

.,
. .... . ... .
.. .. .. .

. . .

On June 22, 1083,' licensee personnul determined that the RCS piping in areas of welds
other than reported on May 10.19R3 nuy be less than the minicum wall thickness specified
by codu. A total of ten welds in cold leg, hot leg, and cross over (between steam gunurator
and reactor coolant pump) piping appear to be less than ri. Sired mininum wall thickness.

.Th: recondition was discovered while performing additional ultrosonic examinations at each
45 degree in'crements around the welds. The Lusts were to be used to improve the quality
of the hur.e-line prescryico .cxamination. The licensee identified the additional prob 1c s
after determining that incorrect minimum wall thickness criteria had been applied to the -

hot legs and cross over piping. All four RCS loops are involved. The reduction in wall .
thickness appears to have occurred during the original preservice examination (1975-76)
when welds were ground smooth to remove the potential for irrelevant Indications when
performing ultrasonic and/or radingraphic examinations. The licensee plans to take '

., additional thickness measurements at 3-inch circumferential steps around the welds to
*

. _ ' . ._determinu if any other minimum wall thickness conditions exist.'
. -n

;.

.

' *'. Region V wil'1 closely follow this situation. ,

4 ~ '::. . .

- . . . . ;.-
.

v. . .
. - .

Hudia interest is not expected. Heither the licensee nor the HRC PTa'ns to ' issue a news
lrelease at this time. Region V (San Francisco) received. notification of this occurrencu

. Trum the Resident . Inspectors at about 11:00 a.m. on June. 23,1983. fhis information ir
, current as of 2:00 p.m. on June 7.3, 1983. ,

-' -.. . . ...

|. ..~
- - ~ ' . g .. . ...

.
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Docket No.: 50-275

MEMORANDUM FOR: Chaiman Palladino
Comissioner Gilinsky
Comissioner Roberts
Comissioner Asselstine

FROM: Darrell G. Eisenhut, Director
Division of Licensing
Office of Nuclear Reactor Regulation

SUBJECT: INFORMATION ITEM REGARDING ADDITIONAL POTENTIAL VIOLATION
OF MINIMUM WALL THICKNESS OF REACTOR COOLANT SYSTEM

.

PIPING AT DIABLO CANYON, UNIT 1 (Board Notification No. 83-96 )

In accordance with 'the present NRC procedures for " Board Notifications, the
following item-is enclosed for information of the Comission:
.

Pacific Gas & Electric Company letter dated July 5,1983 from Mr. Schuyler
to Mr. John B. Martin transmitting its report on investigation of reactor
coolant pipe wel'd thickness at Diablo Canyon. This issue was previously
identified in Board Notification No. 83-72, dated June 20, 1983, Board
Notification No. 83-83, dated June 24, 1983 and Board Notification 83-89
dated June 29, 1983. Region V is closely following the licensee's
actions in this matter. We will promptly infom you of any further
significant finding on this matter. As indicated in the above cited letter,

-
'
.

copies of the enclosure have been provided to the service list.
)

* .A-

[DarrellG.EksenhutI Director
Division of Licensing
Office of Nuclear Reactor Regulation

|

Enclosure: As stated;

cc: See next page
.

: Contact: B. Buckley, ONRR 8307110o02
x28379

<

. .

,
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PACIFIC GAS AND E LE C T RIC C O MPANh
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..

July 5, 1983

.

Mr. John B. Martin, Regional Administrator
U. S. Nuclear Regulatory Comission, Region V
1450 Maria Lane, Suite 210
Walnut Craek, CA 94596-5368

Re: Docket No. 50-275, OL-DPR-76
Diablo Canyon Unit 1.

,

Dear Mr. Martin:
.

Enclosed is Pacific Gas and Electric Company's Report on Investigation of ;
Reactor Coolant Pipe Weld Thickness at Diablo Canyon, dated July 1,1983. ;

Sincerely..

6( I

.

Enclosure

cc w/ enc: Document Control Desk (2)
'

-

U. S. Nuclear Regulatory Conmission
Washington D. C. 20555

-
:

Mr. George W. Knighton, Chief |.

Licensing Branch No. 3
'

Division of Licensing
Office of Nuclear Reactor Regulation
U. S. Nuclear Regulatory Comission
Washington D. C. 20555

Service List

-q.
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REPORT ON INVESTIGATION OF REACTOR~

COOLANT PIPE WELD THICXNESS AT DIABLQ CANYON

July 1, 1983
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I. INTRDDUCTON *

In December 1982, members of the Inservice Inspection / Nondestructive

Examination (ISI/NDE) section of the plant staff Quality Control group

performed, using an ultrasonic technique, a series of measurements across the

weld and adjacent base metal for 31 of the 56 girth welds on the reactor

coolant system piping of Diablo Canyon Unit 1. The objective of this effort

was to generate a plot of the contour of the weld root counterbore surface.

These axial thickness " profiles" were made at several locations around each

wel d. -

These measurements were taken when the ISI/NDE group was completing a general

. review of the plant's ASME B&PY . Code, Section XI preservice inspection (PSI)
- ~~ ~prograr ofile infomation is not required fo'r PSI data, but does provide

additia 'ormation useful in evaluating ultrasonic indications that might
''

be obs n future inservice inspections. The examiners were primarily
intereste locating irregularities on the inside surface of the pipe which I
could act as geometric reflectors and produce anomalous shear wave ultrasonic

indications. While the inside surface can be directly observed during PSI

work, post-operational access to these surfaces is not feasible due to high

radiation levels. While it is possible to obtain this profile information

post-operationally on an as-need basis, this work would also involve- '

additional personnel radiation exposure. These factors provided the incentive

to identify geometric reflectors before the' plant started up.
. -

. . . . . .. .. ..... . .............. .. ... . . .,

,

.
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Review of the profile data revealed that four locations on weld WIB - RC-2-17*

on the cold leg of Loop-2 sight be below the specified minimum thickness.

During the next several months various efforts were made to resolve this

matter. On May 9,1983, after these subsequent investigations failed to
)

resolve the concern, a verbal notification was made to the NRC. A written |

;

Licensee Event Report (LER) was submitted on May 23, 1983. This LER was-

considered to be an interim report, with a final report to be submitted

following completion of further investigation.
.

During the course of the ensuing UT investigation, it was discovered that

there might be below minimum thickness areas on nine other welds in addition
t

to 2-17. As a result of this development and its broader implications and in

response to questions raised by the NRC, the ongoing investigation was

intensified to resolve the problem. This investigation included a review of

all quality records and controls related to these welds, mechanical

measurements of pipe ID and OD using micrometers, visual inspection of a
.

.

number-of welds, a comprehensive UT measurement and evaluation program, and a

review of the significance of apparent below minimum measurements on the

adequacy of the welds.
'

This report surenarizes the results and conclusions of the investigations which

were perfonned. ' In addition, it includes a detailed chroplogy of the events.
.

e

!-

.

#
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II. SU M ARY OF CONCf.USIONS
*

The principle conclusions of the investigation are sumarized below.

o Review of the construction quality records and controls showed:

A rigorous quality assurance program was followed in the-

|
manufacture and installation of the reactor coolant piping.

Inspections and tests verified that the pipe was made in-

compliance with the technical requirements.

Documentation of required inspections and tests are available in-

the quality records. The records show that the pipe and welds

meets specified requirements including the minimum wall thickness

requirements..

Records show that metal removal during grinding was controlled-

and met specification.

No evidence of failure to perfom required checks or to complete-

required documents was found. [
o Reinspections conducted during this investigation have confimed and

.

coroborated the original records.

o Micrometer measurements of the inside diameter of the weld,
,

corroborated records of original diameter measurements and control of
"

inside surface grinding. *
-

o Micrometer measurements of the outside diameter, coupled with those

made of the inside diameter, corroborate records of original pipe

wall thickness and show that minimum wall thickness specifications

are met in all cases.*

.

..q.
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Analysis of ultrasonic (UT) thickness measurement capabilities and,UTo-

| data and records show that UT measurements lack the precision, ; .

required to verify the original micrometer wall thickness

measurements on reactor coolant piping.

I
~

-

.,

The overall conclusions gained from ,this investigation are that (1) the
*

1reactor coolant loop piping and other design Class I piping in the plant meet !~
\minimum wall requirements, and (2) the associated concerns raised by the

~
'

misleading UT readings have been completely resolved.
)
|

.
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III. SUMMARY OF CONSTRUCTION QUALITY RECORDS AND CONTROLS

idhen preliminary UT data indicated that as many as 10 reactor coolant loop

piping girth welds might potentially have areas less than minimum specified-

thickness, an extensive investigation was made of the quality assurance

records and controls for these welds. The purpose of this investigation was
'

to:

'-
1. Verify that a completa quality package was available.

2. Identify and review the adequacy of the quality controls on

activities such as field grinding which may have caused the concern,
.

and
,

3. Obtain any supplemental infonsation which might substantiate, refute,

or explain the preliminary ultrasonic results,which had been obtained.

In this section, iihe results of this quality investigation are described.

A. Background Information on Welds |
~

1. Location and Type

The welds being examined are girth welds located in the reactor

coolant system (RCS) loop piping which is comprised of 4 reactor

coolant loops attached to the yeactor vessel, as shown on Figures

III-1. III-2, III-3 and III-4. Each loop is made up of a hot leg, a

crossover leg, and a cold , leg. The hot leg connects the reactor |
.

vessel to the steam generator, the crossover leg connects the steam
,

generator to the reactor coolant pump, and the cold leg connects the

reactor coolant pump to the reactor vessel.
*

! As shown on the figures, each loop contains 14 girth welds, for a

total of 56. Of the 14 girth welds on each loop. 4 are located on
'

the hot leg (2.335 inch specified minimum wall thickness) of which 2

are shop and 2 are field welds; 6 are located on the crossover leg'

.

4.

-. . - _ . - ,. . . - - . - - _ _ -



1
-

!. .

-

. . .
*

gririarM6AT3
.

. .

III-f'
.

O

(2.495 inch specified minimum wall thickness) of which 2 are shop and
,

4 are field welds; and 4 are located on the cold leg (2.215 inch

specified minimum wall thickness) of which 2 are shop and 2 are field

welds.

2. Design Fabrication and Installation
,

The RCS loop piping was designed to the USAS 831.1 Code,1955

. edition, with the addition of Code Cases N-7 and N-10 and
'

Westinghouse (W) equ'ipment specification G-676343. The piping was

fabricated and examined by Southwest Fabricating and Welding Company

(Southwest) in accordance with W specification G-676343 and ASME

Section I,1968 edition and was documented on a Fom P-4A. The shop

welds were made by Southwest in 1969 and 1970 for the hot and cold .

legs. The shop welds on the crossover legs kre made by Southwest in

1973 and 1974. The hot and cold leg piping was received by PGAE in

June of 1970. The crossover piping was received in the time period

between September 1973 and February 1974.

After design was complete and fabrication started, ASME Section III

was expanded in scope to cover piping for nuclear power plants. PGAE
,

Specification 8752, issued for installation of the nuclear steam .

supply systems, was revised in March 1974 to incorporate requirements

.
of ASME Section III,1971 edition.

The RCS loop piping installation was perfor,ned by Wismer and Becker

(WAB) and documented on a modified For1s N-5. Although W88 was an

ASME Section III *NA" stamp certified installer, the installation was
.

not ' tamped because the _ design and fabrication had been done tos

different and earlier codes. The field welds were made by W88 during

the period from May of 1973 to April of 1974. The W38 welds were

perfomed to ASME Section I,1968 edition and ASME Section III,1971

. 4
. __ _ _ _ --____ _ _ - _ __ .- - .
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edition with Summer 73 addendum, W specification G-676496, PG4E

Specification 8752, and under W48's quality assurance program.

RCS was released to the PG4E operations by PG4E General Construction ;

on May 2,1977.

B. Quality Records on RCS t. cop Piping Welds

one of the main purposes of the investigation was to review the quality
,

' '

package on each weld for completeness. The reviewers found the records

to be comprehensive and complete. The factual basis for much of the

discussion which follows is contained in these records.
;

'

C. History and Controls on Grinding

If a less than minimum wall condition were proven to be true, it was
,,

p ited that the most likely cause was grindfing on the welds to

r[ surfaces for PSI and/or to remove indications found during PSI.

A. ult, a thorough review was made of the history and controls

plav pon grinding operations on these welds. In this section, the i

results of this investigation are discussed.

1. Shop Fabrication

Shop welds were ground on the inside and outside by Southwest for

surface preparation for liquid penetrant and radiographic examination

and to remove penetrant indications. Southwest had procedures and

inspection controls to measure pipe well thickness at the weld bevel

end prior to welding to insure minimme thickness specifications were
|

met. This provided benchmark references for subsequent welding.

Control of thickness during welding was by control of counterbore*

and outside diameter dimensions together with use of alignment jigs |

to maintain concentricity. Dimensional checks using micrometers were

made prior to shipment.

,

.*[,*.
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| In 1970 PG4E General Construction Department inspected the
*

as-received hot and cold legs and identified depressions in the pipe

surface and " punch mark" identification markings. This was

documented on PG4E Deviation Report Serial No. 39. This report

addressed wall thickness and resulted in extensive optical,

mechanical and ultrasonic thickness measurements being made. These

- measurements confirmed prior detensinations that minimum wall

thickness specifications were met. They also showed that ultrasonic

thickness measurements were not always consistent on this pipe I
l

material, and were not of adequate precision for measuring to the

specified tolerances.
*

2. Field Welding
|

The weld preparations 'and fit-up were checked prior to welding and )
'

the depth to the top of the root pass was measured as documented in

i the W88 Documentation Checklist-Traveler Packet. These measurements h

further verify that adequate wall thickness existed prior to field

weld out. !
*

1

PG4E Specification 8752 and WaB weld procedure specification 3500-1
,

required "The inside surface of the weld shall be clean, smooth, and

free from the presence of sharp irregularities, limps, and
'

oxidation. Surface shall also be free of undercut." These criteria

were included on the W88 visual weld examination checklist as item

#18. The inside surfaces were polished clean and smooth. Metal
.

|

.

|
- *

-
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removal was kept to a minimum under survelliance of, was QC, PGaE

inspectors and Westinghouse. Visual and liquid penetrant inspections

'of the inside surface are documented in the W88 Documentation
,

,
checklist - Traveler Packet. When grinding was done to remove

penetrant indications, the depth of grinding was measured and weld

metal added (if required) as documented in the Documentation

Checklist - Traveler Packet to assure that minimum wall thickness was

maintained. No direct wall thickness measurements were made after

; field weld completion.

3. Preparation for UT Inspection

Shop and field sids were ground on the weld crown in 1974 and 1975,

'

by W48 at the direction of PGAE to facilitate ultrasonic inspection
__

required by'ASME Section XI for PSI /ISI. On several shop welds,
,

indications required grinding and weld buildup. The weld buildup was
'

perfonned by Southwest in the field in 1975. i
Requirements for weld crown grinding to prepare for ultrasonic ;

examination were specified by PG4E instructions. Confirmation was !

obtained from the pipe supplier and designer (Westinghouse) .that weld.

reinfon:ement was not required to meet minimum wall thickness

requirements. Velds were ground approximately flush (+1/16, -0) with

issnediately adjacent base material. A special grinding crew was

selected and trained by W48 to do the work. PG8E General

Construction inspectors provided continuous surveillance of the
.

grinding to assure that grinding did not go below the issuediately

adjacent pipe or fitting surface, and that grinding was confined.to

:
i

.

D
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the weld metal. This process assured that minimum wall thickness .+ -

- requirements were maintained. Special short straight edges were

fabricated to gage flushness (+1/16.-0) and flatness across the
,

welds. PG4E IIT examiners inspected final surface finish for adequate

smoothness for ultrasonic examinations. Liquid penetrant examination

of the final weld outside surface was also perfonned by W48.

4. Preservice Inspection

The PSI liquid penetrant examinations of the outside weld surfaces

have not required further grinding. No inside weld surface liquid

penetrant examinations were made for preservice inspectfon in 1975.

Illtrasonic inspection conducted for preservice inspection in 1979
I disclosed indications at the inside diameter of some of the reactor--

coolant loop girth welds. The indications were investigated by
.

liquid penetrant inspection of the weld 11 side surfaces. These
,

indications were removed by superficial spot grinding and by buffing
,

:
and polishing under controlled conditions. This work was performed

by Pullman Power Products (PPP) and PG4E in 1979.

The depth of grinding was meas'ured and evaluated for impact on wall

thickness by comparison irith the depth of the weld counterbore. This

check verifies that wall thickness requirements were met. In some |

cases ultrasonic thickness measurements were made of the adjacent

pipe wall and the depth of grinding was measured with a machinist1

level and depth gage. This wort and these inspections, measurements

and evaluations are documented in the PSI data packages for the.

'

reactor coolant piping girth welds.
,

:

!
!

.
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O. Grinding on Girth Welds on Other Design Class I Piping Systems'
.

,

An evaluation was also performed of grinding on girth welds in other !
I

design Class I piping systems to evaluate its impact, if any, on :

maintenance of minimum we11' thickness.

Grinding on welds can be separated into inside and outside surface

grinding. Reactor coolant pipe welds are accessible for inside grinding

due to the pipe's large diameter and availability of access through the

reactor vessel nozzles and steam generator aanways. The inside. surface
.

of most other welds cannot be ground because there is no way to gain
' physical access. Special access provisions such as cutting the pipe to

allow one to reach in would be required.

The inside surfaces of the four feedwater pipe to steam generator nozzle
~

i welds were inspected in 1977 and work perfonned as needed. Access for

work on the inside surface of the welds was provided by cutting out a '

short section of pipe. The inside surfaces of the four main steam pipe r
,

to steam generator- nozzle welds were inspected in 1977 and work was
,

perfonned as needed. Access was provided by entering through the steam
.

generator manway, removing internal parts and building scaffold on top of

the moisture separator section. In addition, two branch line , connections
t

off the reactor coolant pipe had some minor inside surface grinding.

These were the 14 inch surge line and the 14 inch residual heat removal

branch connection welds. -
-

In all cases, work on the inside surface of welds was closely monitored

and inspected to assure compliance with Code and design requirements..

i

!
-

: ;

!

|

|
.
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The depth of any grinding was measured and, if necessary, a weld buildup

.
added to assure maintenance of minians wall thickness. Wall thickness

Work andverification was also made using ultrasonic methods.

inspections are documented in the PPP records. The outside crown of

welds in other than the reactor coolant pipe were originally prepared for

vis,ual, surface and volumetric (liquid penetrant and radiography)

examination and acceptance as required by the applicable fabrication and

installation Codes. Some of these welds were selected for inservice

! inspection and had further outside surface grinding performed to
|

facilitate PSI /ISI ultrasonic examinations. The outside surface-

preparation requirements for these welds did not require the weld to be

ground flush with the pipe surface as the requirements for the reactor
|

coolant pipe preparation did. These weld crowns could be " flat topped"
- ,

and left higher than the adjacent pipe surface. It was not necessary to
',

grind the weld crown to as smooth a blend or transition from the pipe

surfac'e to the weld surface. The weld crown preparation requirements for

PSI /ISI were defined by PG4E and in PPP's procedures.

E. CONCLUSIONS

As the foregoing review demonstrates the shop fabrication, field

installation and inservice inspection preparation work was all perfonned
f

in accordance with appropriate quality procedures; was technically

appropriate, and assured that minimum well thickness requirements were
*

met.

. -Q.
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IV. VISUAL INSPECTION AND RADIOGRAPH REVIEW
*

, ,

In order to further corroborate information contained in the quality records,

a visual inspecticer was conducted on the suspect welds, and the acceptance

radiographs for selected reactor coolant pipe welds were reviewed. The
'

,
results of these investigations are discussed in this section.

A. Visual Inspection -

On June 28 and 29,1983, Mr. Jim Miller, Lead Welding Engineer for the.

Diablo Canyo'n Project Team,' performed a visual inspection of nine-

(WIB-RC-1-1,1-2,1-8,1-11,1-16, 2-1, 2-17, 3-9 and 4-16) of the girth

welds under investigation in the reactor coolant system on Diablo Canyon,

Unit 1. Both the outside and inside surfaces of the welds were inspected.
,

As a result of this inspection, Mr. Miller concluded that:

"The inspected welds are visually acceptable 'to the specification

and codes governing weld quality visual acceptance standards,

workmanship is considered good and meets industry standards."
3,

A copy of his report is included as Attachment IV-1. This report
i,

.-|
confirms the constructon visual inspection records for the welds.

1

8. Radiograph Review l

The fils quality of radiographs used for acceptance of the Unit-1 ~ reactor.

coolant pipe welds was reviewed by D. R. Cady Bechtel NDE Level III, and

witnessed by PG8E. Radiograph film from four shop welds and five field .

welds, chosen at randon, and weld WIS-AC-2-17 were rev'fewed. The'

completed checklist from the review is included as Attachment IV-2. All

film reviewed was in compliance with the originally specified-

requiremen'ts. .

- . . - .
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INTEROFFICE MEMORAND0M.
'
'

,

Diablo CanyonProject .

.

'

PACIFIC GAS AND ELECTRIC COMPANY
BECHTEL POWER CORPORATION

T. J. D. Shiffer - HPO o== June 30,1983
,

*

F- J. A. Miller as ==. -

on General Construction se Visual Inspection Report Reactor
Cooling Loop Piping Welds .

Diablo Canyon g,,,m ,

Project

*
.

'

On June 28 and 29, 1983, I perfomed the requested visual inspection of selected
code Class I welds on the Reactor Coolant Piping in Unit il at Diablo Canyon. I -

-

am presently assigned as Lead Welding Engineer for construction at Diablo Canyon.-

,. .

~ 'On June 28, 1983, I was accoganied by: '
.

*
.

.' Jim Shiffer - Manaoer, Nuclear Plant Operations - PGE
Frank Dodd - Senior Metallurgical Enoineer - PGE

- Rick Cahoon - Site Mechanical Engineer - Westinghouse.

Pete Broadnick - Nuclear Plant Operations Maintenance Foreman - PGE
Bob .Hindmarsh - Senior Construction Engineer - PGE r

, .. .

On June 29,1983 I was accoganied by Mr. Hindmarsh.

The attached is my report on the subject welds. ~

*

.

,

. A. Miller-

Lead Welding Engineer8 -

Project Team -

Diablo Canyon -
.

,
,

JAM 111er:fgm-
.

.

cc: H. Friend w/o attachments w/ report
* ". J. Shryock

L. Rossetta ." "

* *D. Rockwell.
- R. Etzler * * -

'
R. Manley (M&QS) . f,* *

.

* *J. Manning .-. .

" " "

R. Sain .

.

.

.

. q~
.

.- .
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'
'

FILM QUALITY REVIEW CHECXLIST- -
--

.
,

.

j 752W 752W 752W 7524F 752W*
.

] Wald No. 9 6 13 9 4~

E - - Check- Point--- - - - 1-18 1-1A 4-1A 3-5A W-1 W-1 W-2 W-2 W-1

$,- - Reader Sheet Comoletd
'

X X X X XX X X X -

- Penetrameter No. X X X X X X X X X

Sensitivity X X X X *X X X X X

Pen. t.ocation Note 1 Note 3 X X X X X X X
*

Weld Indent. X X X X X X X X X

Density *. X X X X X X X X- X

Processing Quality Note 2- X X X X X X X X

.

.

NOTES: .
* *

.
-. -

1. 1-1B _ enetrar.ieter is partly off edge of film but all T-holes are
. reada ' ere are 3 other penetrameters that are completely on the film.

(Threi ameters required for panoramic exposures.)
,

2. Artifac. 'tified on reader sheet and did not mask the interpretation for.

indicatio -

3. 0-1-2 Pen. ok 9 0.~

.

2-3-4 Pen. in overlap 9 2 ok.- .

4-5-6 Pen. in overlap 9 4 but 2 T hole at lap. Not ok. .

6-7-8 Pen. 9 8 partially off film but holes are readable.
8-9-10 Pen. 9 10 partially off film but holes are readable.
10-11-12 Pen. 9 10 in overlap area, same pen. as 8-9-10.
*12-13-14 Pen. 914 partly off film but holes are readable.

. 14-15-0 Pen. 9 14 and 0 in overlap areas.

Yellowing from a'e is beginning to appear on some film.4. g

5. 752W. 9. V-2 is WIB-RC-2-17.

|.

!

Reviewed by, |
*

M&J'

.

7~

I

uk,J be -

* Densitometer not available for density measurements.
1

-

.
. .

.
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June 30,1983-
.,. .

-
... _

_

'
'

VISUAL INSPECTION REPORT
,

. .

---- StBJECT: UnitT Reactor Cooling Loop Piping Visual Inspection of Specific Welds.

SCDPE: YTsual inspeciiion both inside and outside of weld deposit and related
exposed joint pmparation condition. Wald joints 'to be inspected were-

nunpers: 1-1,1-2,1-8,1-11,1-16, 2-1, 2-17, 3-9 and 4-16.

PROCEDURE: An overlay was prepared for both outside and inside circumferences. -

The ins 1de overlay was adjusted to reflect the variation in the circumference
and correlated to the master outside overlay.'

The specific ~1ocation of the welds to be inspected and identification was
detemined fmm generai location drawings which physically located all welas
on the Reactor Coolant Piping System by numoer. Free and open access was
provided to all welds.

BASIC EOUIPMENT (TOOLS ETC.): Dial indicator, parallel bar, straioht edee rule,
cloth easure tape, adjustable pretile, spirit level and suiiplenentary hand'

flash lights.
,

GENERAL OBSERVATIONS (FOR ALL WELDS INSPECTED): All welas subject to visual
inspection were ioentified by the associated weld number stamped into the
base metal adjacent to the 0.D. of the welc. Top dead center was indicated .

by a' "V" stamp pointing in the direction the overlay was laid out. y.

.The. visual inspection of the internal weld joint, (i.e., the Weld Root Pass), .

revealed no areas of metal tweval that visually impinged on existing wall .-
.

- thickness.
..

The back side of the root bead area was either flat or sliehtly convex in
.

' physical shape, with no visual evidence of base natal or weld metal removal'

. .

other than that required to provide a smooth acceptable surface for non-
destructive examination (NDE). The internal back bevel face of bevel is-

present with visual evidence of light grinding or buffing to blend in the-
..

' parent base petal with the root bead reinforcevent. This interface area
is either flat or slightly contoured and uniform in shape throughout. At-

.

various. locations the shop machining tool agrks am present indicating the
start and stop, width and plane of the internal bevel. Machining of the,

bevel planes'are smooth and follow the general shape of the pipe. The
internal shape of the weld joint is either totally flush with the base metal

.

across the root weld area, flat between the beveled pipe ends or slightly
contound. All areas are acceptable to NDE preparation requirteents. ..

'

Extamal weld deposit area visual examination shows generally polished surface ~-

blended into the base metal at the toes of the weld. The deposited weld metal
is flat or slightly convex above the basj setal. Slight variances do exist in
some amas at the toe of the weld, however, these variations are connen and
am basically the result of " flapper wheel? use to blend in the feather effect
of the weld at the toe of the weld to the base metal. This blending is done
to facilitata required NDE. Superficial areas of grinding were noted in the
base metal area. These areas do not indicate a reduction, in the basic pipe

,

gwall thickness. -

- -
.

,
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Visual Inspection Report -2- Jtme 30,1983. .
,
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|. . . ..
-

.

CONCLUSIONS: The inspected welds am visually acceptable to the specifications and-

; codes goveming weld quality visual acceptance standards, workmanship is
considered good and meets industry standards. .

.

"

ATTACHMENT fl - Wald Locations*

~'

ATTACHMENT #2 - Resuse - J. A. Miller -
-

-- .--
,

; 'ATTA000(T f3 - Field Inspection Notes
!. . ..

.-. . .
.

|

: . i i

*
J. A. Miller !. - -

Lead Meiding Engineer :

,. Diablo Canyon Project Team
.

. '
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V. SUMMARY AND ANALYSIS OF EASURDENTS AND INSPECTIONS
-.

A. Reactor Coolant Loop Piping Weld Thickness Program

After an assessment of alternative methods of measurement it was
s concluded that the direct mechanical method using micrometers was the'

,.

most accurate and valid method of measuring piping of this size and
.

material. This conclusion was consistent with information developed in

1970, when measurements on the piping in question sh' owed that the UT
_

:

thickness measurements - when compared to mechanical measurements made

at that time -were not consistent or of adaquate precision. |
-

1. Mechanical Measurements )

The outside (00) and inside (ID) diameters of the pipe were I
.

f
measured. The two micrometers were aligned at the same

l circumferential locations on the weld centerline using an ultrasonic'

| .

reference point. Because of the complexity and time consuming nature

of these measurements, only welds with low ultrasonic readings were'

2 :

| mechanically measured. The method consisted of measuring the 00 and
-'

ID at the vertical and horizontal axis and one additional measurement .

at the thinnest point indicated by the previous ultrasonic'

.
'

examination. -

Mechanical measurement results are listed in Table V-I for each weld !

.

identified by UT as possibly having wall thickness less than

| specified. In each case, the mechanical measurement indicates that
l 1
L: the wall thickness is in fact above minimum requirements.

't Table V-2 contains a comparison of measured diameters to specified
,

, _

'. values for " Max ID" and " Min CD" for unwelded pipe which was made to

verify that pipe wall thickness was maintained in the weld area,
i I
:

.' -
.

.

-g!' .

_ . _ _ _ __ _ _ _ _
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~ The measured ID values confirm that inside grinding was well -

_

controlled and did not reduce the wall thickness below specified

requirements. Comparing the measured 00 and ID values at each

location. corroborates the records of original pipe well thickness

measurements and shows that minimum wall thickness specifications are

met in all cases.
'

2. Ultrasonic Measurements:

All RCS ultrasonic data collected prior to the June 22,1983 NRC

notification was first reviewed and compared with the appropriate

minian wall thickness criteria. If the data in'dicated that a

measurement was below the specified requirement, two teams of

ultrasonic examiners independently performed a second and third set.

of independent thickness measurements. ',
Each weld's thickness was measured at points located on the weld

centerline at 3 inch intervals around the entire circumference of the

weld. The base metal thickness was also measured at both sides of 5

.

the weld at these locations. The readings recorded were the lowest

obtainable at each location. Any weld areas which appeared to be

less than the minimum specified wall thickness were mapped. These

areas were mapped along with those points innediately adjacent to

them which met minimum wall thickness requirements. Also, similar

thickness measurements were made for those welds that previously had
.

|only profile data measured.

Forty-four reactor coolant loop welds were ultrasonically measured.
'

Seven had UT measurements below minimum requirements in the weld |

|

material. Three additional welds had low UT measurements in the base

metal adjacent to the weld. Because weld number 1-8 had only one low

reading which was not supported by additional measurements it was

disregarded. .

-4 :-
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For each weld where ultrasonic data indicated that a below minimum
,

wall condition may have existed, extensive ultrasonic wall thickness-

measurements were obtained. Table V-1 also summarizes the pertinent

data for each of these investigated welds.t

8. Investigation of Other' Design Class I Welds
,

The second part of the investigation consisted of a review of Design

Class I piping welds not in the reactor coolant loop piping systems. In

addition to the reactor coolant loop piping, other piping is required to
i have volumetric examinations of selective welds. Therefore only those

j selected welds would have had any exterior weld grinding for PSI /ISI

preparation.

1. Visual Inspection

With the exception of the main steam and feedwater piping inside

the containment isolation valves, the balance of the Code Class 2

piping is too small in diameter for internal grinding of welds.

If external grinding cwplied with the applicable specifications

and procedures, the wels!s would be flush with or higher th'an the

adjacent pipe surface and adequate weld thickness would be
.

maintained.

Sixteen Code welds were inspected by placing a straight-edge

across the weld axially with the pipe to determine if the original

grinding requirements were met.

Of the (16) welds inspected,14 had exterior weld preparation

(grinding). Four of the 14 welds were ground flush with the pipe
,

base metal. There was no indication of weld grinding below the

|

-q.
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base metal. The other 10 had visible weld crowns (weld above ba'se

metal). The remaining two welds had not been ground for ISI.

Visual examination results corroborate the construction quality

records assuring that the wall thickness of other Design Class I
i

welds meets thickness specifications.

Visual examination results corroborate the construction quality

records assuring that the wall thickness of other Design Class I

welds meets thickness specifications.

2. Ultrasonic Thickness Measurements;

Because it was known that some interior examination and grinding

was done on main steam pipe to str m generator nozzle welds and on

main feedwater pipe to steam generator nozzle welds, three of

iese welds were ultrasonically examined. These welds were: WICG,

'
15-2 (F/W to SG 1-2), WICG 101-Al-4 (F/W to SG 1-4), and WICG

.

M S/G to M/S 1-4). Two reactor coolant loop nozzle to branch !
'

pip welds were UT examined. These welds were Residual Heat

Removal (RHR) pipe weld WIB - 227 and Pressurizer Surge Lin'e Weld

WIB - 65. All measurements were well above the minimum required

thickness.

'
,

.

i

4.
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TABLE V-1
-

SIM4ARY OF E ASUREMENT RESULTS FOR INVESTIGATED WELDS
-

(a) (b) (c) (d)*

CODE UT LOWEST MIN WALL
WELD ALLOWABLE EAN UT E AN BY E CH
NUMBER MIN WALL WALL MIN WALL MEASURE

,

1-1 2.335 2.41 4 2.31 0 2. 41 3

1-2 2.335 2.375 2.31 5 2.355
'

1-16 2. 21 5 2.259 2.185 2.236

2-1 2.335 2.406 2.323 2.433

2-2 2.335 2.397 2.295 2.341

2-17 2.21 5 2.224 2.150 2.223

4-16 2.21 5 2.234 2.180 2.239

*Minimum Base Metal by UT

1-11 2.495 2.564 2.470 2.660

3-9 2.495 2.638 2.465 2.560 ,

:

Colum Definitions:

(a) The minimum wall specified thickness.

(b) The mean wall :hickness of the entire length of the weld,

measured by attrasonic techniques.

(c) The minimum average wall thickness of the three sets of

measunnents at the thinnest point. The readings recorded were

the lowest recorded at each location.

(d) Wall thickness by mechanical measurement obtained at the

minimum wall location. .*

,

'

Note: December 1982 and May 1983 UT data which showed low measurements on ,

welds 2-9, 2-10, 2-13, 2-19, 4-1 and 4-17 could not be repeated in thei

most recent series of measurements.

-q.

. _. ___ -
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TABLE Y-2
" MAX ID" * MIN 00* COMPARISON REACTOR COOLANT PIPING..

_ , , _ , ,_

Reference: Westinghouse Spec. G576341
SW Fabrication Sheet Q89.7524

SPEQFICATION MINIMUM MEASURED
MAX MIN MEASURED MEASURED WALL (2X) 2X

WELD ID 00 MAX. ID_ MIN. 00 SPECIFICATION MIN WALL

1-16 27.710/22.140 27.683 32.155 4.430 4.472

2-17 27.710/32.140 27.710 32.183* 4.430 4.473

27.694* 32.140 4.430 4.446
'

4-16 27.710/32.140 27.691 32.168* 4.430 4.477
.

27.660* 32.143 4.430 4.483
\

-

1-1 29.210/33.880 29.161 34.014* 4.670 4.853 |
.

29.145* 33.970 4.670 4.825

1-2 29.210/33.880 29.175 33.885 4.670 4.71 0

2-1 29.210/33.880 29.173 34.030* 4.670 4.857

23.147* 34.012 4.670 4.865

2-2 29.210/33.'880 29.209 33.890 4.670 4.681

1-11 31.210/36.200 31.196 36.727* 4.990 5.531

31.157* 36.477 4.990 5.320

3-9 31.210/36.200 31.098 36.533* 4.990 5.435

31.030* 36.150 4.990 5.120
.

1
.

Notes
Value corresponding to Min. or Max. value.= -

,

** Includes allowed 0.010 inches machining tolerance for 10.-

-q.
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C. MICROMETER EASUREENT ETH000t.0GY ,

|1. Method

I The method developed and used to detemine pipe well thickness using. . . . _ . . . .

micrometer measurements supplemented by ultrasonic measurements is;

' 'described below. .

'

1
'

i

. . a. The outside and inside diameters (OD and ID) were measured with

micrometers calibrated with standards traceable to N85. To assure

; that the ID and CD measurements were obtained at the same location,

plastic wedge UT damping location techniques were utilized.
,

b. Care was exercised by personnel making the measurements-to assure

that the maximisa ID and minimus CD were obtained in the plane of

I measurement.
I

c. Measurements were made at the minimal well location previously

identified for each weld by ultrasonic means, in addition to a .

horizontal measurement and a vertical measurement at each weld.

d. The wall thickness was then determined as follows:
-

.
.

00-IDg,
2 ,

|
i

2. Justification
,

This method of measurement for piping welds of this size is justified as

the most accurate and valid for the following reasons:
:

a. Care was exercised during pipe fabrication, fitup and assembly to*
-

assure that the pipe was concentric, not overbored, and that proper-
.

outside diameters were maintained. This was assured by the following:*

o The shop machining practices required the pipe to be counterbored
I

within limits which assured minimum well.

! o Strict tolerances were applied during both- shop and field weld fitwp. -1 |

. -_ - . - . . . . - - - - - = - - - - . - . - . - - -.
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b. All grinding performed on the exterior weld crowns (in preparation.

for inservice inspection) was controlled to assure that the crown was

not removed to a depth below the adjacent piping 00

Grinding on the weld ID was performed only to remove superficialc.

blemishes. This is substantiated by the fact that the recent ID

measurements show a reduction in ID from before the pipe was welded.

An alternative way to establish the wall thickness would be to utilize
'

relative values of ultrasonically measured thickness. However, the

accuracy of UT thickness measurement for piping welds of this type is

considered less than the variation in well thickness around the pipe.

measured at the spool ends prior to welding. Further, the scatter in the

current UT measurements is larger than this variation. Rolfable r
_

estimates of UT measurement. accuracy are of the order of + 55, including

the effects of both equipment accuracy and how personnel use it.

Therefore, use of UT measurements to furthur adjust the micrometer

measurement results cannot be supported.

I
D. CONC 1.USIONS

Micrometer measurements are the most accurate and valid means to obtain

minimum well thickness for piping welds of this size and material. The
,

I
micrometer measurements shown in Table V-1 and Table V-2 confiru previous.

data (prior to December 1982) that minimum us11 thickness requiraeents,

were met..

*
.

- _ _ _ - - _ _ _ - _ _ _
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-

.

,

| CHRONOLOGY OF MAJOR EVENTS RELATED TO DISCOVERY AND RESOLUTION OF
* *

,

i

|
MINIMUM WALL CONCERN

;,
- Date Discussion

December 1982 NPO ISI/NDE group decided to make a series of thickness

" profiles" axially across the reactor coolant loop

piping girth welds to generate contour plots of the

weld root countarbore surface.

Thirty-one of the 56 RCS piping loop girth welds were'

profiled using an ultrasonic technique: WIB-RC-1-2,

1-4, 1-7, 1-8, 1-9, 1-11, 1-13, 1-16, 2-2, 2-5, 2-8,

j 2-9, 2-10, 2-13, 2-15, 2-17, 3-4, 3-7, 3-8, 3-9, 3-11,

| 3-13, 3-16, 4-2, 4-4, 4-7, 4-8, 4-9, 4-11, 4-13, and
!

*

4-16.

December 13, 1982 A review of the data revealed a point on the centerif ne

of weld WIB-RC-2-17 and four points in the pipe y

downstream of weld WIB-RC-3-13 wherithe indicated

thickness was suspiciously low. The recommendation of

the ISI/NDE group was that the welds be reexamined
lafter the RCS loops were drained so that internal

access could be provided.
.

December 17, 1982 Nuclear Plant Problem Reports were prepared for both
|

1 welds to docuent the problem pending resolution.
I .

| January 7, 1983 An additional set of readings was made using both the
.

: original ultrasonic instrument and a newly acquired
,

_

ultrasonic instrument which could be read to one more

decimal place than the original instruent. The

(1) The reactor vessel was flooded from October 20, 1982 to
|

January 15, 1983 for other work.
.,.3,, .

. _ . , _ . . , . _ . . _ . .. . - - - - . . - _ . . _ . _ _ . _ - . _ _ _ _ . _ _ . - ~ _ - - , _ , - _ _ - - - - . . . . - - -
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__Dete Discussion -

__ _ _ , ,

l latter turned out to be effective on parent meta', but

was unable to penetrate the weld material. On the
.

retest, the suspect area adjacent to weld WIB-RC-3-13

measured thicker by both instruments. De retest of

weld WIB-RC-2-17 continued to show a 1cw reading at the
'

weld centerline. The new instrument showed a

previously unidentified area of concern 3" downstream.

February 16, 1983 An attempt was made to confirm the UT measurements

(approximate) on weld WIB-RC-2-17 by mechanical methods. The UT data

was assumed accurate on the pipe metal, and a straight

edge and depth gauge were used to measure the
,

countarbore depth. The results were judged to be

inconclusive.

March 28 Using another new ultrasonic instrument and a 1" i1

diameter, 2.25 MHz dual transducer, ISI/NDE personnel

made another series of measurements on weld
,

WIB-RC-2-17tn the area of interest. A minimum.

thickness of 2.15" was indicated on the weld centerline.

May 5,1983 NPO initiated a Nonconformance Report on weld

WI8-RC-2-17.

May 6,1983 The Plant Manager Msted data on the entire

circumference of weld WI5-RC-2-17, and to use a
'

different team of examiners in order to obtain-
.

t -

! independent measurements..

-
., .

4.
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uite Discussion - - - - - - - - -

May 9,1983 Data obtained on May 9 appeared to support previous

data and a verbal notification was made to WRC Region

V. A verbal commitment was made to examine the

remaining welds td the extent feasible.

May 11,1983 A Technical Review Group was convened to discuss the
;

situation and lay out an investigation and corrective

action program. This TRG included members from the

plant staff, on-site QA, and on-site Westinghouse.
4

This initial meeting was primarily to orient the TRG
,

members to the issue.
'

May 13, 1983 A second meeting was convened including off-site

personnel. At this meeting the TRG hypothesized that
,

the cause was grinding preparation of the 00 and ID-

weld surfaces, to improve the finish for radiography.
I May 20,1983 Additional measurements were perfomed on UT thickness

for weld WIS-RC-2-17 which supported earlier UT

measurements.

May 23,1983 LER 83-006 was submitted to the NRC discussing the
.

findings on WIS-RC-2-17.

May 25,1983 8eginning on May 25 and continuing on to June 2, plant i
l

staff ISI/NDE personnel took thickness measurements on '

welds located within the biological shield, which had
~ '

not previously been examined.
,

-q. .
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. _ _ _ . Date Discussion
, , _ _

Twelve additional welds were examined: ~ WIB-RC-1-1,

1-17, 1-18, 2-1, 2-19, 2-20, 3-1, 3-17, 3-18, 4-1,

4-17, and 4-18.

June 3,1983 Review of the previous data indicated that two cold leg

welds, WI5-RC-2-19 and 4-17, each showed one small spot

on the weld centerline which may have been below
'

minimum wall, although the descrepancies were very-

small ( _ 0.015* ) . The cause was assumed to be related

to grinding.

June 22,1983 It was determined that the crossover pipe and hot legs

had higher minimum wall specifications than the cold

leg (2.215" for the cold leg, 2.335* for the het leg,

and 2.495* for the crossover pipe). Prior to this ,

time, the cold leg value had been used in identifying-

whether minimum wall specifications had been violated.

This called into question seven additional welds:

WI5-RC-RC-1-1, 2-1, 2-9, 2-10, 2-13, 3-9 and 4-1.'

An imediate telephone notification was made to the

Manager, NPO. Although the results were recognized to

be preliminary and unverified, the Manager, NPO -
i instructed site personnel to infore the NRC site

i resident inspectors of,this development to keep thes

| ' appraised and to discuss reporting implications. j
i

;

i

. .}
*

.
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Date Discussion
; ---.. -. . - - . . .

. . . . .. _ _ _ _

June 23,1983 Representatives of Region V arrive at Diablo Caryon to

review the latest information regarding the reactor

coolant piping welds.

June 24,1983 At the routine weekly NRC exit interview the Plant
,

Staff agreed to provide a written report regarding the

reactor coolant piping welds to region V.

June 24,1983 From the evening of June 24, 1983 thru July 1,1983 an

investigation team including project personnel and

specialists from Bechtel and Westinghouse began a
.

comprehensive, investigation into the minimum wall

During this investiga'tf on the use of UT as aconcern.

precise measurement technique was discarded due to its

unreliability with regard to the piping in question.
,

;
The investigation also confirmed that minimus wall. _ _ _

! thickness requirements had been met. The results of

that investigation have been included in a written
"

report to be submitted NRC Region Y.

i

e

e

*
I

|

g. .
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,' ' APPDIDIX - B.

>

ENGINEERING EVALUATION -- -

,,

i

A. Scope of Evaluation

This appendix provides additional perspective on the significance of

minor variations in piping well thickness. This evaluation is not

intended to depart from existing applicable code requirements, although

certain later code concepts are used to describe conservative margins |
l

inherent in the existing design. |
l

Minians wall thickness is a code criterion used prior to fabrication to

size pipe and pressure vessel wall thickness. The objective is to have '

a single number criterion which provides assurance that subsequent

required calculations of operational stresses will show acceptable .

results. The concept includes inherent margins'in material thickness to

cover variations in manufacturing techniques, material properties, etc. -

The application of the concept for RCS loop pipe included additional .

margins. -- -

'

An evaluation was done considering several aspects of design margin to

assess the significance of potential minimum wall deviations of the size
.

in question. The aspects considered included margin in the original

piping stress analysis, and the margin inherent in the use of code,i

minimus allowable stress based on material properties rather than those

measured for the actual pipe material. Also included was a parallel
'

consideration of the recognized increases in recent years in published

allowable stresses. Finally, consideration was given to the margin

| which could be shown by more explicit treatment of local geometry by
'

current code techniques.

i

:.

-4 |. -

|
.-. -_ . .- - _ -. .- . - - _ - - - . . . . . - - . :
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8. Margin in Piping Stress Analysis

Along with the equations for minium well thickness, the NSAS 831.1 codej

(831.1) requires that additional evaluations be performed on a piping

system to quantify the stress resulting from operating loads such as

internal pressure, dead load, and seismic loads. The RCS' loop piping
,

was qualified for all of these loadings, and as summarized in Section 5

of the FSAR, the piping, met the applicable allowable limits in all

cases. Meeting the stress allowables in the 531.1 code provides

; specific indicatfori of the design adequacy of the reactor coolant

piping; whereas the minimum wall thicknes"s equations are used to size
,

'

non-standard pipe and vessel products with some margin.

To demonstrate this design margin, an evaluation of the RCS loop piping '
!

i

was perfonned assuming a los reduction in the pipe wall thickness below'

r
~

the minimum defined by 831.1. For the evaluation, stresses of all ofi

the highly loaded points in each of the RCS loop piping were |
-

1

re-calculated. The stresses resulting from the various conditions were

combined in the same manner as the ' original evaluations and the results

i were compared with the allowable stresses.

The results of this evaluation are summarized in Table B-1. It

demonstrates that for all loading conditions, the stresses calculated

with an assuned reduction in wall thickness of 105 still meet the

.

.

.*O. .

. _ . , . _ _ . . . _ . _ . . . - _ . . _ _ . _ _ _ . _ . _ _ . . . _ , . - _ . _ . . _ _ . . _ _ . _ _ . _ , . _ _ . _ . , _ _ _ , _ _ _ _ . . , . _ . _ _ . _ . ~ _ . . .
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8 31.1 code allowables. In all cases there is sufficient additional ,

margin to take a further reduction in the wall thickness without

violating the code limits on calculated stress. This demonstrates the

amount of extra mateHal that the code minimum wall equation builds into

the design. It also shows that the piping has sufficient wall thickness

to operate safely with a significant reduction of material.'

.

TA8LE 8-1-

Summary of Piping Stress Analysis

FSAR Evaluation Code
Combined Resul ts With 10% Wall Allowable
Stresser (PSI) Reduction (PSI) Limit (PSI)
tr w s .

, _
.

t Normal. 6,771 8,001 17.050
i Condi.. I

*

15,300 19,068 20,460Upset .,

Condi tio-
r
'

Faulted - ~ ,700 54,383 51,38045
'

Condition
!
,

i

C. Margin in Allowable Stress Limits
,

1. Effect of Measured MateHal Properties
"

|

The reactor coolant loop piping is seamless extruded ASTM A376 Type 316

stainless steel. Transverse tensile tests were performed by cameron Iron

Works on both ends of each spool piece' at adient temperature and an;

additional tensile test was perfonned at 650' F on the pipe end

exhibiting the lowest yield stress. Notarized test reports from Cameron. .

Iron Works were examined and the results are reported in Table B - 2
,

;

below.

:

..A,
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TABLE 5-2
. ,

Summary of Tensile Tests on Pipe Material

Cameron Yield Test Results-

Test Temperature Average Minimum

! Ambient 40.9 ksi 32.5 kaf
.

650' F 23.5 ksi 20.5 ksi

The fittings were statically cast of ASTM-A351 CF8M by ESCO Inc.'

; Tensile tests were performed at as6ient temperature for each casting

heat and the results are reported in Table 8-3. There was also one

certified test result at 650' F for one of the casting heats for a

|
Diablo Canyon fitting which is reported below.

TABLE B-3 *

Sunmary of Tensile Tests on Fitting Materiali

ESCO Yield Test Results*

Test Temperature Average Minimum
r

Ambient 45.9 ksi 37.5 ksi
,;

650' F N/A 21.9 ksi''

.

! '

! The pipe'was designed to the requirements of USAS B31.1,1955. The -

minimum wall requirements were set using the alternate formula from

531.1 which is based on the inside diameter of the pipe. The stress
i

allowable used in the formula was obtained from Code case N-7 using a

design temperature of 650' F. For austenitic stainless steel such as

that used in the reactor coolant loop piping, the stress allowable value-

,

for elevated temperature was set at 0.9 times the yield strength of the*

i material at tJat temperature. Using the 0.9 factor and the actual yield
:
i

I

e

-4-
;
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i

!
i

!

data obtained for the A376 Type 316 pipe at 650' F. .an " actual material"

allowable stress of 18.45 ksi can be recalculated using the same 531.1,

.

equation. If this " actual material" allowable is used in the alternate

equation for einfaus wall thickness, it results in approximately a 75

reduction in the Code minimum well thickness. For the cold leg this

would mean a reduction of the Code minimum well thickness from 2.215 in.

to 2.058 in. Sf ailar reductions would be obtained for the other legs.

Thus without any change in method, one can show.a significant margin in

the design of the RCS pipe . The reductions also show that if any areas .
i
' of the pipe or weld were to be slightly smaller than the minimum

'

original design they could be shown acceptable. to the same Code
i

requirements and they clearly would not have an adverse affect on the i
j _ _ _

i safe operation of the plant.

! 2. Evolution of Published Allowable Stress

In addition to the above information on actual material properties for

i
the RCS loop piping, it should be noted that there has been a general

i increase in the, published stress allowabfes for the stainless steels.

used in pipe and fittings over the last 20 years. When the A376

| materf al was first included in 831.1. the allowable stress was set at

14.2 ksi. In latar years it was increased to 15.9 ksi and by the time

the piping was manufactured, a code case had raised it to 17.05 ksi, the*

,

value that was used to set the pipe thickness. The ASME code allowable' -

for this material is currently 18.2 ksi. Use of this value requires

- . . . -._ _ - - - - - - . - - _ . - . _ - . . . - - _ - - - _ - - -. . _ . - . _ . _
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J

that the mateHal be nitrogen enHehed. Discussion with V indicates
'

that the pipe manufacturing included nitrogen enrichment. If the ASME ,

,

Section III allowable stress value was used to calculate minimme well j

requirements, it would result in close to a 75 reduction in

requirements. This would be similar to the reduction obtained by using

actual material properties. The forgoing indicates the conservatism in

the B31.1 design basis for the RCS loop pipe.

! C. Local Stress Effec'st

The ASE Boiler and pressure Yessel Code Section III has long recognized
,

that because of design considerations or manufacturing or fabrication
,

;
~

processes, some localized areas of a pressure vessel may have thickness
,

variations that produce stresses greater than the basic design Ifmit on

| primary medrane stress. The ASE Section III addresses these areas
!

with the local primary membrane stress limits defined in NB 1213.10. .

This paragraph allows for a 505 increase in the basic allowable stress

] limit of Sm. The increase is justified based on the fact that the

] stress is of a localized nature and does not effect the overall pressure
,

boundary integrity. Heaver, there are restHetions on the extent of4

the local area in the axial direction as well as restrictions on the
I axial proximity of adjacent areas of the same type. Applying the local
i

membrane limits of ASE Section III NB 3213.10 to the reactor coolant

loop piping and using the Se allowable for this mateHal given in ASME

Section III, a reduction in the well thickness of greater than 105 can; ,

: be justified. The reduction would be limited to small areas but could

i extend completely around the inside surface or outside surface of the

| pipe. Areas such as this would not violate the intent of the code to
i

'

Itait the general pMaary membrane stress and protect the pressure

boundary.
4,

.. -. .- ---- _ - . - - - . - _ . - - . _ . . . - -. _ _ _ _ - .
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The localized areas originally in question in this evaluation (based

upon 117 measurements) do not extend around the pipe and none of the

! suspect readings indicate anything close to a 10% reduction in
' thickness. All the areas identified meet the restrictions of ASME

Section III for application of local limits. Thus, use of the latest;

availabe Code analysis woul' pemit local " thin spots" both de'eper andd
i

more extensive than any originally suspected with IIT measurements.
.
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[ }*j. c ,f, 7,

NUCLEAR REGULATORY COMMISSION.

; .* *cs,-|f* 8'. .$ WASHINGTON, D. C. 20SS5

%.,,y..:.R/'[. . ;. . ,~
.....

tugust 11, 1553

%

Tho as S. l'oore, Esq., Chairman Dr. W. Reed Johnson
Ato.ic Safety and Licensing Atomic Safety and LicensingAppeal Board Appeal Board
U.S. fiuclear Regulatory Ccmission U.S. fluclear Regulatory Cci::.ission

.

k!ashington, D.C. 20555 ;'ashington, D.C. 20555

Dr. John H. Buck
Atomic Safety and Licensing

Appeal Board
U.S. Iluclear Regulatory Comission
t!ashington, D.C. 20555

,

In the Matter of
PACIFIC GAS AllD ELECTRIC C0!iPAfiY

(Diablo Canyon fluclear Power Plant, Units 1 and 2)
Docket ilos. 50-275 OL and 50-323 OL

.

Gentlemen:

The fiP.C Region V Staff has completed its inspection activities

pertaining to Licensee Event Report 83-006 which identified a potential

less than minimum wall condition in the reactor coolant system. This
.

matter was the subject of PtiO's V-83-22 and V-83-22A which were

previously provided to the Appeal Board and parties. The Staff's

inspection is documented in Report tio. 50-275, transmitted uncer letter

to the licensee dated August 5, 1983, copy attached. (The actual report

number is 50-275/83-26, as indicated in the transmittal letter.)

Sincerely.

- n!/6111 AhA!
L H rence C Chandler ' ~
Deputy Assistant Chief Hearing Counsel -

Enclosure: As stated

cc: See page 2
.

_.:_..., '

' '
'

' ' "
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,
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f ' ' " }, NUCLEAR REGULATORY COMMISSION*

.

, S WASHINGTON. D. C. 20$55' ' '

i.,' ' VY AUG 2 31983 .

,

.....

Docket No.: 50-275 ,

MEMORANDUM FOR: Chairman Palladino-

Comissioner Gilinsky
Comissioner Roberts
Comissioner Asselstine; -

Comissioner Bernthal-

FROM: Darrell G. Eisenhut, Director
Division of Licensing
Office of Nuclear Reactor Regulation

SUBJECT: NRC REGION V IN5PECTION REPORT 50-275/83-26 RELATING TO
APPARENT LESS THAN MINIMUM PIPING WALL THICKNESS

i (Board Notification No. 83-124)

In accordance with NRC procedures for Board Notification, the following
infomation is being transmitted directly to the Comission. By copy of
this memorandum, we are also infoming the Atomic Safety and Licensing
Board and the Atomic Safety and Licensing Appeal Board.

| The enclosed subject inspection report discusses NRC's review of concerns
j relating to the minimum wall thickness of reactor coolant system piping
] at Diablo Canyon. This has been the subject of previous Board Notification

.

Nos. 83-72, dated June 20, 1983, Board . Notification 83-83, dated June 24,'

1983, Board Notification 83-89, dated June 29, 1983 Board Notification:

83-96, dated July 11, 1983 and Board Notification 83-112, dated August 8,'

1983.;

.

n - . st
- , ~

Darrell G. Eisenhut, Director'

Division of Licensing-

Office of Nuclear Reactor Regulation
>

; Enclosure:
As stated i |

; cc: See next page

- 8308040034
.. . .

Contact: H. Schierling. ONRR .|
-

'. x27100 |

1

!

|
'

|
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Docket No. 50-275 .

.

'

Pacific Gas and Electric Company *

77 Beale Street
Room 1435
San Francisco, California 94106

,

Attention: Mr. J. O. Schuyler, Jr.
Vice President, Nuclear operations

Gentlemen:

Subject: NRC Inspection of Diablo Canyon Unit No. 1

This refers to the special aanounced inspection conducted by Messrs. J. Crews,
,

A. Johnson, D. Kirsch, M. Mendonca, P. Morrill, J. Carlson, G. Hernandez and
W. Wagner of this office during the period July 1-22, 1983, of activities
authorized by FRC License No. DPR-76 and related to Licensee Event Report
83-006 which identified a potential less than minimum wall condition in the
reactor coolant system.

Areas examined during'this inspection are described in the enclosed
inspection report. Within these areas, the inspection consisted of selective
examinations of procedures and representative records, interviews with
personnel, and observations by the inspectors.

No items of noncompliance with NRC requirements were identified within the
scope of this inspection.

In accordance with 10 CFR 2.790(a), a copy of this letter and the enclosure
will be placed in the NRC Public Document Room unless you natify this' office,
by telephone, within ten days of the date of this letter and submit written
application to withhold information contained therein within thirty days of*

the date of this letter. Such application must be consistent with the.

requirements of 2.790(b)(1).

.

.

.

e
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" Pacific Gas and Electric Company -2- % ()6isC3
-

.
_

Should you have any questions concerning this inspection, we will be glid to
discuss them with you.

.

Sincerely,
'

,

. .

-

T. W. Bishop, Acting Director
Division of Resident, Reactor Projects
and Engineering Programs

'Enclosure:
Inspection Report No. 50-275/83-26 ;

s,,

cc w/ enclosure: ,

W. A. Raymond, PG&E ,

R. C. Thornberry, PG&E
~P. A. Crane, PG&E

bec: RSB/Dorument Control Desk (RIDS),

'

Distribut, 9V:
; Resident 5 1r

Sandra 51, . port only)
pink & gro ies

*

Docket filt .

Mr. Martin -

,

s

.

h

i

'

1 ,!,s

*
.,
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Vh p 4 a,

JO ' SON KIRSCH ME ONCA MORRII.L C S HERR EZ- VAGNER BISH
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U.S. NUCLEAR REGULATORY CO.'?!ISSION

REGION V

Report No. 50-275/!3 24 Docket No. 50-275,

License No. DPR-76
.

Licensee: Pacific Ga.s and Electric Company
77 Beale E reet, Room 1435 *

San Franc _sco, California 94106

Tacility Name: Diablo Canyon Unit No. 1
'

Inspection at: Diab'_ o Canyon Site, San Luis Obispo County, California

.

Inspection conducted: July 1-22, 1983
.

Inspectors: d . /d w /z , M643
G ernandez, ReaqQr Inspector Date Signed

/cY22 % /L nfrA's
W. /Vgne r actor Inspector

- * Dat'e digned

Nbia:v ek2n-.

J C/C' evs dechnical Assistant to the Date Signedr .

LA* e'O .$
A.~Johnso6, Enforcement Officer DatefSigned

[// i f- 4N. $d3
?!.' flendonca , Resident Inspector Date Signed

|

J ,C .s |. i' ~* s % ,, , i * *
,

J.f.farlson, Senior R,esident Inspector Date Signed
:1 m
'f ' I E %,.(.' |

.

$/.5 /y 3.

P., orrill, Reactor Inspector Date Signed

l^A ! Al O/b/I)'

Approved by: =

D. F. Kirsch, Chief, Reactor Projects Sec. No. 3 Date Signed,

,

i

Summa rv:

Inspection during the period of July 1-22, 1983 (Report No. 50-275/83-26)

fress Inspected: Special announced inspection by regional and residenti

inspectors of the cirewnstances and facts relating to the licensee's discovery
of apparent less than minimum code allowable wall thickness at or adjacent to
velds in the reactor coolant system (RCS), which was initially identified in
Licensee Event Report (LER) 83-006. The inspection involved 184
inspection-hours by seven NRC inspectors. *

Results: No items of noncompliance or deviations were identfied.

I
s
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1. Individuals Contacted

.

, a. Pacific Gas and Electrie company (PG&E)

G. Maneatis, Executive Vice P' resident Facilities and Electric ?e
Resources Development 4

* "

J. Schuyler, Vice President Nuclear Power Generation 4R. Etzler, Field Construction Manager
_D. Rockwell, Assistant Project Superintendent
-

-

R. Twiddy, Site Quality Assurance Manager
]J. Shiffer, Manager Nuclear Operations 1L'. Raymond, Technical Assistant to the Vice President, Nuclear

Power Operation 4
F. Dodd, Senior Metallurgical Engineer
S. Skidmore, Manager of Quality Assurance i

b. Bechtel Corporation (Bechtel) 5

C. Dick, Project Manage ~ ment Team Member
~

H. Friend, Project Completion Manager J,

2. Background
d
3On May 9,1983 Pacific Gas and Electric Company (the licensee) '

representatives called the Region V staff to report that ultrasonic
examination (UT) of RCS k' eld Number k'IB-RC-2-17 (in the Unit 1 RCS cold
leg of loop No. 2) might be below specified minimum wall thickness. The -

licensee personnel committed to examine the remaining RCS girth welds in
Unit I at that time. This telephone call was followed up with a I.ER (No. j
83-006) dated May 23, 1983.

On June 22, 1983 a member of the licensee's staff verbally informed the
NRC that based upon additional ultrasonic measurements it appeared that -

minimum wall requirements might not be met in approximately nine aadditional weld areas. Members of the Region V inspection staff errived
at the Diablo Canyon site the following day and examined the latest
information related to this issue. At the NRC exit meeting on June 23,, g1983 the licensee committed to conduct a detailed investigation and to" -

submit a report documenting these activities. This report (dated July
1,1983) was submitted to the Region V office by PG&E letter "Schuyler
to Martin" dated July 5, 1983.

. ,
'

1
On June 29, 1983 the NRC contracted with Parameter, Inc. to conduct
independent UT examinations of the subject RCS welds and to assess the
adequacy of this technique for thickness measurements in this piping. =
During the week of July 5, 1983, three Parameter, Inc. personnel ;
conducted these examinations which were documented in a report (dated
July 14, 1983) and forwarded by a letter "roley to Morrill" dated July i

14, 1983.
;..

i :
-
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Subsequently, Region V conducted a public meeting on July 14, 1983 in
the Region V offices to discuss the licensee's July 1, 1983 report with
members of the licensee's staff, members of the Independent Verification ,
Program, representatives of the Governor of the State of California, and
representatives of the joint intervenors. A transcript of that meeting

*

was taken which was subsequently distributed to all parties to the Diablo
, Canyon licensing proceedings along with the Parameter Report, dated July

14, 1983.

Examinations of license records and measurements in progress had been
examined on June 23-24, June 29 - July 1, July 7-8, July 12-13, and July
20-21, 1983 by the Region V staff. This report documents these
inspection activities and the conclusions of the Region V staff.

3. Documents reviewed by the NRC included:

Westinghouse Specification No. G676341, Rev. 1, dated 4-11-67 " Reactor
Coolant Seamless Pipe"

Westinghouse Specification No. G676342, Rev. 2, dated 4-6-67 " Reactor
Coolant Cast Fittings"

Westinghouse Specification No. 676496, Rev. O, dated 3-13-67 " Reactor
Coolant Piping - Field Erection"

,

American Standard ASA B-?1.1, 1955 Edition, Section 122 " Thickness of
Pipe"

PG&E Deviation Report No. 39, written 10-7-70 and closed on May 5, 1971,
to evaluate the effeet of pipe spool marking depth on minimum wall

s

* thickness requirements .

PG&E Procedure TG 83-01, Rev. O, dated 6-29-83 " Temporary Procedure -
RCS Piping Vall Thickness Measurements"

Mechanical measurement data for welds 1-1, 1-2, 1-4, 1-8, 1-11, 1-16,
2-1, 2-2, 2-17, 3-9, 3-13, 4-2, 4-16

PG&E Specification No. 8752 for Field Erection of RCS Piping
(Vismer/Becker Specifiction)

PG&E Procedure N-UT-2, Rev. O, dated 1-1-83, "UT Thickness Measurement
Examination Procedure" h' t
Soothwest Fabricating & Weld Co. As-Built Drawings for pipe spools b

containing welds 1-1, 1-2, 1-11, 1-16, 2-1, 2-2, 2-17, 3-9, 4-16

Cameron Iron Vorks Data Sheets documenting minimum outside diameter,
maximum.inside diameter, maximum and minimum wall thickness measurements
for pipe involved in RCS welds 1-1, 1-2, 1-11, 1-16, 2-1, 2-2, 2-17,
3-9, 4-16

Southwest Fabricating & Welding Company drawing no. S0.7524 Sheet Q
giving details of shop and field weld tolerances for machining

i
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4. Evaluation of Reactor Coolant System (RCS) Piping Wall Thickness
.

(a) Examination * of Shop Manufacturing and Tabrication Records

The inspector reviewed records generated during fabrication of the
reactor coolant loop (RCI.) piping. This was to determine the
adequacy of the quality assurance program during fabrication, and to-

establish whether or not minimum wall was maintained prior to the
pipe being received at the jo,bsite. Specific records reviewed and
the general results are described below.

Westinghouse Equipment Specification G-676341, " Reactor
Coolant Seamless Pipe" listed the requirements that the
suppliers (vendors) were responsible to meet during fabrication
of RCS piping; this included dimensional requirements for
inside and outside diameters (I.D. and 0.D. respectively), and
minimum wall thicknesses.

Cameron Iron Vork Material Certifications provide dimensional
measurements of the 0.D., I.D. and wall thickness. Based on |

this data the inspector verified that the dimensional
requirements of Westinghouse Specification G-676341 were met.
These verifications were made for the hot leg, crossover les
and cold leg piping. .

Southwest Fabricating a'nd Velding Ccmpany (Southwest)
as-built drawing for fabricated spool piece number PGE
DC-663219-167-3 was examined. The inspector verified that
minimum wall met the drawing requirements and was correctly
approved for construction. f.

The inspector also reviewed a Southwest document addressing
final inspection, prior to shipment, of 8 pipe sections and 4
elbows. This document stated that " dimensions were checked
throughout and were within allowable tolerances".

Westinghouse recbrds show that numerous inspections were
performed by Westinghouse of their reactor coolant piping
vendors. One memo stated that mechanical readings at the sh'op
and field are compatible.

PG&E weekly inspection reports were written by PG&E inspectors
during fabrication at Cameron and Southwest. These reports
indicate that RCS pipe dimensions were checked and found
acceptable.

.

PG&E QA Audit of Southwest verified that as-built dimensions
conform to appropriate specifications.

(1) Cameron Iron Works, Inc.;
,

| During the manufacturing process at Cameron Iron Works Inc.,
j measurements were taken and documented on each pipe section

and heat number manufactured. These measurements consisted of

l
-
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outside diameter, minimum and maximum inside diameter, and
minimum and maximum wall thickness. The measurements were -

taken at distances of one inch and two feet from each end of
the pipe section.

Westingbouse E Specification No. G-676341 specified acceptance
criteria for maximum and minimum inside diameter, minimum wall

,

thickness and minimum outside diameter for each size of pipe
manufactured (i.e. , for nominal inside diameters of 27.5

,,

inches, 29 inches and 31* inches).

The inspector examined the data documented by Cameron Iron
Vorks for the pipe sections containing weld numbers: wcld 1-1
(field weld), weld 1-2 (shop weld), weld 2.-1 (field weld), weld
2-2 (shop weld), weld 1-11 (shop weld), weld 1-16 (shop weld),
weld 2-17 (shop weld, veld 3-9 (field weld), and weld 4-16
(shop weld). The data recorded and documented by Cameron
demonstrates compliance with dimensional acceptance criteria
specified in Westinghouse E Specification No. G-676341.

The inspector also performed independent calculations of wall
thickngss remaining based on counterboring for the shop and
field welds. The counterboring and shop welding was performed
by Southwest Fabrication and Welding Company (see next
subsection).

This calculation was performed using the following equation:

Wall Thickness = (Minimum Outside Diameter)-(Maximum Specified Inside Diameter)
2

Data for the minimum outside diameter was obtained from data
recorded by Cameron Iron Works. The maximum inside diameter
data was obtained from Southwest Drawing No. 80.7524, Sheet Q
and Westinghouse E Spe'cification No. G-676341. The Southwest
drawing specifies weld preparation dimensions, counterbore
dimensions, and tolerances.

The results of the inspector's calculations indicated that
minimum wall thickness criteria were complied with in all-

cases. The results of these calculations were compared to the
mechanically measured minimum wall thickness presented in Table
V-1 of the PG&E Report on " Investigation of Reactor Coolant
Pipe Weld Thickness at Diablo Canyon", transmitted to the NRC
Region V on July 5, 1983. The results of the independent
calculations, performed using worst case conditions, appeared
consistent with the wall thickness obtained and documented by
PG&E, and demonstrated compliance with the Vestinghouse minimum
wall thickness. acceptance criteria.

(2) Southwest Fabricating and Welding Co. .

This company machined the counterbore on the pipe sections
manufactured by Cameron and completed the shop welds. The

.
- -- - - m _.
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documentation indicates that the machining operations were
performed as specified on Southwest detail sheet Q. Southwest ~
has documented, by letter to Westinghouse, dated July 19, 1983,*

that wall thickness'was checked with micrometers to verify that
the minimum thickness specified on the detail sheet.and sheet Q
was satisfied and, further, that since this check was only to
verify that thickness was adequate, actual thicknesses were not.

recorded. Southwest also states, in that letter, that in-
service inspection preparation of welds was performed on the ,

shop welds of the 31 inch inside diameter crossover legs while
all other shop welds were furnished in the "as-welded"
condition.

.

(3) Source Inspection Document Review

The inspector examined representative records of source
inspections, performed by PG&E, of Southwest Fabricating and
Cameron Iron Works. These records documented that PG&E
inspectors made dimensional spot-checks and verified wall

,

thicknesses of selected pipe spools.

The records documented that one pipe (4153 cold leg) was found
,

to be less than minimum wall thickness in one location. It was
subsequently repaired by welding and reinspected by Cameron.

,

-s

.stinghouse Electric Company *

t

Nuclear Steam Supply System supplier, Westingbouse furnished
.e RCS piping including a quality control release form with
sch piece. On these forms Westingho*use documented accep,tance

of dimensional records. However, the dimensional records were
not included with the documentation package on shipment. PG&E,
therefore based their acceptance on the documentation supplied
by Westinghouse indicating that Westinghouse had accepted the
dimensional records.

.

(b), Examination of Records of Field Erection and Velding of Reactor
Coolant System Piping,

.

Records of the erection and welding of the reactor coolant system
(RCS) piping for Unit I were examined. Specific records which were
examined included documentation for field weld numbers WIB-RC-1-1,
2-1 and 3-1.

The records indicated that weld fitup was examined. and " signed-off"
by three parties (Wismer & Becker, the California Code Inspector,
and PCEE) for veld number 2-1. For Welds 1-1 and 3-9 the records
indicated an additional sign-off-of weld fitup by Westinghouse.

The records also indicated that measurements were recorded by
Wismer & Becker inspectors of the pipe wall thickness after veld
fitup. These measurements were recorded for each quadrant of the
weld. According to PG&E General Construction Department personnel,

|

- _ _ _ . - _ . _ _ _ - .. -.



. - . .. . .~. . _ . _- .- . __.

. .
-

|,-
. . . .. .. .- . - - . . . -

,

I

\ 6 flTit.rtMcWT V? ' - -

,

L
*

..

these measurements involved the placesent of a me~chanic's straight'

edge axially spanning the weld preparation area, with the depth of
pipe wall determined by measurement from the straight edge to the-

top surface of the veld preparation land area at the root of the
weld. The records indicated (with the execption of two quadrant
measurements for weld 2-1, where the recorded value was not legible)
wall thickness in each instance to be in excess of the minimum

'

design wall thickness.

The inspector performed an independent calculation, using the data
described above and the minimum allowed land thickness from drawing
Sheet Q, to verify the wall thickness at the measured locations.

,

The minimum allowed land thickness was 0.055 inches. Summing these
dimensions indicates that the wall thickness remained above the
specified minimum wall thickness in all locations measured by Wismer
and Becker.

The records examined also included the logs of PG&E inspectors
involved with inspection and surveillance of grinding of finished
welds in the RCS during the period of early March 1975 through
mid-May 1975. These records indicated essentially daily
surveillance over this grinding activity. The records also
contained acceptance criteria, established by PG&E*s Engineering
Departnent, for the grinding of the outside diameter,of the welds.
These criteria included the requirement that %... weld crowns should
be ground smoothly down to the height of +1/16 inch max.,-0 inch
min. from the adj acent pipe surface level. . . ." The criteria also
specified that grinding should be confined to the weld metal. The
records indicated that this grinding was performed in preparation
for ultrasonic inspection of the welds.

(c) Examination of Pacific Gas and Electric Cdmpany Deviation Report
No. 39.

.

The inspector examined the subject deviation report. The report
,

documents that, following receipt of the RCS piping spools at the
warehousing area, PG&E became concerned that the observed depth of
spool identification marking indentations may infringe on specified
minimum wall thickness requirements.-

Using ultrasonic wall thickness measurements PG&E rejected spool
1-1. The Westinghouse site manager made arrangements"to measure
wall thickness using state of the art optical and ultrasonic
equipment. Optical measurements verified that wall thickness
exceeded the specified minimum.

During these measurements a conflict developed between the data'

obtained ultrasonically and optically. The theory was advanced that
the Type 316 SST material, used for the RCS pipe, was not homogenous
in all heats thus causing the ultrasonic wave velocity to vary
between beats.

When the UT instrument was calibrated to a known thickness of a
specific heat number the material thicknesses (measured

__ _ - - _ _ _ _. _ - ~ _ _ . _ . - _. . .
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ultrasonically) exceeded minimum wall specifications. However,
. .

data taken indicate that, even by calibrating the instrument to a
T specific. heat, a difference of 2.0% to 4.5% existed between

micrometer (mechanical measurement) data and UT data.

Westinghouse conducted an evaluation of the UT technique applied to
extruded stainless steel material. The conclusions were: (a) the,

UT equipment used initially by PG&E was not accurate in the 2.5
inch range; and (b) the UT equipment must be calibrated on the same
heat number (material) as the' piece to be tested. The findings of
this evaluation indicate that a sonic velocity difference of almost
4% existed from one heat number to the other. Furthermo re ,
discussions with an industry ex ' t indicated that sonic velocity;

'

variatces of up to 10% had been bserved, mainly due to the
differences experienced by material in the beat treatment and
stress level.

Examination of this Deviation Report indicates that Ultrasonic
examination techniques were not a sufficiently reliable means for
measuring wall thickness in this type of material.

(d) Examination of Ultrasonic Test Procedure
.

The inspector examined PG&E procedure no. N*UT-2, Rev. O, dated
January 1,1983, titled "UT Thickness Measurement Examination
Procedure." This procedure was utilized in the calibration of
instruments and examination of,the RCS piping.

The calibration section requires that an appropriate calibration
block be used of the same material (material having similar chemical
anal *ysis, mechanical properties a.nd microstructure) and product
form (material manufactured by casting, rolling or forging for
plate, etc.) as the material to be measured.

Furthermore the calibration section requires (following calibration
to a step wedge), that the response of an intermediate thickness
should not deviate by more than 1% of the range under test.

Discussions with licensee representatives involved in the UT
process indicated that compliance with the above 1% criteria could-

not be consistently obtained.

The inspector questioned the validity of the ultrasonic measurement
technique as applied to the RCS piping for the following reasons:

The response of the UT instrument to an intermediate thickness.

could not be consistently maintained within 1% of the range
under test.

Data obtained in the resolution Deviation Report No. 39, in.

1971, indicated that the ultrasonic method of wall thickness
measurement was not reliable when applied to RCS pipibs.

g - m- r-y-.anzr --"r ra- . .= rzm u = ' m n mu ' " w' ' . '- : "t - ' '
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The material used in the calibration of the instrument.

potentially had a far different microstructure than the
material under test. The sensitivity of the UT technique to
different material heat numbers was amply demonstrated in the
resolution of Deviation Report No. 39 in 1971. *

!

Use of a step wedge for calibration doesn't adequately provide j.,

a product form calibrati~on standard since the material under |
test had a curved surface. '

. .,

For the above reasons the inspector considers that the licensee had
inappropriately placed a high degree of reliance on the RCS
thickness measurements obtained by the ultrasonic nondestructive
testing methods utilized in the identification and verification of
the potential deviations from specified minimum wall thickness |

criteria.

(e) Verification of Mechanical and Ultrasonic Measurements

on July 1, 12 and 13, 1983, mechanical and ultrasonic measurements
were observed and verified by an NRC inspector oc five Reactor
Coolant System girth velds. The licensee had previously identified
nine Reactor Coolant Syst'em girth welds as being potentially below
minimum wall in certain areas.

o

Mechanical measurements were performed on the inside and outside
diameters of each weld area. The measurements were made at the
horizontal and vertical axis of the pipe weld area, at the licensee
identified minimum wall area, (as determined by ultrasonie
examination) and at points selected by the NRC inspector.
Ultrasonic thickness measurements were then performed for *-

comparison with the mechanical measurements. The welds examined,

were welds Nos. 1-1, 2-1, 2-2, 2-17 and 3-9. For veld no. 3-9 the
minimum wall point was determined to be in the heat affected zone
of the weld.

The inspector observed that while the ultrasonic thickness
measurements of the vertical and horizontal axis of each weld were
consistent with previous licensee ultrasonic data, in most cases

*

the previously identified licensee minimum wall point could not be
' relocated. In almost all cases a new minimum wall point was

'

recorded.

Tbe following tabulation is a comparison of minimum wall mechanical
measurements obtained during the NRC inspection, with the data l

reported by the licensee in their report entitled, " Investigation of |

Reactor Coolant Pipe Weld Thickness.at Diablo Canyon", dated July 1, l

1983.

.
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Required
Minimum

-

Wall NRC Observed PG&E Reported i.

Weld No. Thickness minimum wall data minimum wall data

1-1 2.335 2.382 2.413.

2-1 2.335 2.405 2.433.

2-2 2.335 2.342 2.341
2-17 2.215 2.222 2.223
3-9 2.495 2.503 2.560

*

'

The mechanical measurements observed and verified by the NRC
inspector indicated that the wall thickness was above minimum wall
requirements for the five welds measured. The variations in the
minimum wall data between the NRC and the licensee obtained data is
attributed to the different persons taking the data, the cramped
quarters involved in obtaining the data, and the difficulty of
relocating the same spot on the RCS piping.

(f) Analysis of Mechtnical Vall Thickness Measurements

The inspector pe,rformed an independent conservative verification of
wall thickness by using the PG&E measurements of minimum outside
diameter and the maximum allowed inside diabeter (Drawing Sheet Q)
to verify adequate wall thicknesses, in accordance with the
following equation.

Wall Thickness = OD - ID
2

.

Where-

. .

OD = minimum recorded outside diameter
ID = maximum allowed inside diameter at bottom of weld land on

counterbore (reference Drawing Sheet Q)

At one location at weld no. 3-9, the minimum measured outside
diameter (at location 30') was reported to 36.138 inches which was
less than the 36.20 inches as specified in Westinghouse
Specification No. G-676341. However, the mechanical measurements
taken by the licensee and the NRC inspector (at this location)
indicated that the minimum wall was 2.503 inches, which is greater
than the required wall thickness of 2.495 inches. At another.
location on this pipe the licensee's data identified another point
on the outside diameter which appears to be less than the required
outside diameter. This point (was reported as-36.167 inches,
however the mechanical measurements at that location indicated a'

minimum wall thickness of 2.561 inches.

.
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5. Open Item
.

. As a separate issue, the licensee has been requested to provide
additional information regarding any instances where ultrasonic vall
thickness measurements were used for quality acceptance in stainless
steel piping systems. This area vill be further examin'ed in a
subsequent inspection (50-275/83-26-01).

6. Conclusion

Based on the foregoing information the inspectors concluded that there
is reasonable assurance that RCS piping vall thickness meets or exceeds
design requirements.
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