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MEMORANDUM FOR: H. R. Denton, Director, Office of Nuclear-Reactor
Regulation

'

FROM: R. H. Engelken, Regional Administrator, Region V

SUBJECT: SOUTHERN CALIFORNIA EDISON C0::pANY, SAN ON0FRE UNIT 3
DOCKET NO. 50-362

Based on the results of our inspection efforts, we have determined that
construction and preoperational testing of the subject facility have been
completed in substantial agreement with docketed coanitments and regulatory
requirements, with the exceptions listed in Enclosure 1. Region V has
no further items which would preclude issuance of an Operating License
to permit facility operation up to five percent (5%) of full power. It
is reco, rended, however, that the operating license be _ conditioned with
the information contained in Enclosure 1.

( "' ,. ,

In addition, we have several comments on the draf t license transmitted
by the T.16 Novak memorandum to J. L. Crews, et al, dated October 21 -

1982. These comments are presented in Enclosure 2.

We have reviewed the applicant's preparations for implementation of the
Quality Assurance Program for operations and have found that they meet
the requirements of 10 CFR 50, Appendix B, as specified in the applicant's
Quality Assurance Program (Chapter 17 of the FSAR), which was reviewed|

| by the Office of Nuclear Reactor Regulation. ,

!

|
Allegations of deficient welding and welding code requirements implementation

! at San Onofre Units 1, 2 and 3 were received and investigated by the Region V
| office. Although the special inspection report has not been finalized
! and issued, thus far none of the allegations have been substantiated.

Therefore, these allegations do not appear to impact the issuance of the
Unit 3 Low power license.

l

* J ~

R. H. Engelken
Regional Administrator

Enclosures:
( As stated -

4 XA Copy Has Been Sent to PDR,
.-
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H. R. Denton -2-

cc: T. M. Novak, A/D, DL, NRR
G. Knighton, Chief, LB3, NRR
H. Rood, LB3, NRR
B. H. Faulkenberry, RV
J. L. Crews, Director, DRRPSEP, RV
T. W. Bishop
D. F. Kirsch, RV
R. J. Pate, SRI, San Onofre 3, RV
A. E. Chaffee, SRI, San Onofre 2, RV
R. C. DeYoung, Director, IE
B. Grimes, Director,'DEP, IE
J. Taylor, Director, DRP, IE

. E. Jordan, Director, DE&QA, IE
'.

L. Cobb, Director, DFFM&S, IE
G. S. Spencer, Director, DTI, RV
L. Norderhaug, RV .

D. Schuster, RV
W. Mortensen, RV
H. Book, RV
F. Wenslawski, RV
M. Cillis, RV

(; -- G. Yuhas, RV
J. Eckhardt, RV " * - -

J. Stewart, RV :s-

.

>

.

W

i
.

L



.

~ '

,

Et, CLOSURE 19

.

{,
RECO|iMENDED * _ICENSE CONDITIONS FOR 5Att ONOFRE UNIT 3

The following itemns must be completed prior to loading fuel:A.

+, Th: ;c t ;-s?r.t ud seat--t-igFM
;h;11 b; . ;r . '"c d -to-be -ir. c.:%sr+w;r-ker_4sfoty va ! ves _

serdee: ' S Tc -hn fel--Spes -;?k . t # c c,_
'

NONE*

B. The following ite.rs must be completed prior to initial criticality:
1. The deficiency identified by the SCE letter, dated July 19, 1982,

to R. H. EngeT ken from Dr. L. T. Papay regarding discrepant inputs
to the Core Pr otection Calculator from Reactor Coolant Pump shaft
speed and Concrol Element Assembly position indication shall be
corrected.

.

.

* Per telephone con /ersation (H. Rood, NRR to T. Bishop, RV) on
11/13/82 Technical Specification 3.4.2 has been revised to allow .

verification testing (set point / seat tightness) of one pressurizer
safety valve within 18 hours of entering Mode 3, if the second
valve has previously been verified.

I 'A J|' r R it CAG t<EY_
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REGION V COP /'.ENTS ON DRAFT LICENSE FOR SAfi 0:;0fRE UNIT 3_h _

1. Delete condition 2.C. (17). The ' adequacy of surveillance procedures andtheir implementation was of concern for Unit 2.'
Similar concerns do-

not exist for Unit 3, therefore, this condition may be excluded fromthe license.

2. - Per discussions with NRR' representatives it was
:etermined that considerationis being given to deleting conditions 2.C.{l6).3 (NUREG-0737 item. I.C.1)

and 2.C. (16).e' (NUREG-0737 i tem I.C.6).It is recomended that theseitems be retained to facilitate enforceability, if necessary. In addition
it is recom:nended that implementation of NUREG-0737- item ll.E.3.1 (emergenc,y
power for pressurizer heaters) be established as a condition to exceeding5% pcwer.

3. Comments on Emercency Preparedness:
1

RequirementC.(16)d.a.
*

This requirement should be eliminated.
By letter dated October 15,

1982, the licensee notified Region V that the upgraded Emergency _
Operations Facility was complete and became' operational on October 15,1982.

The other emergency support facilities (TSC and OSC) were
operational during the emergency planning exercise conducted onApril 15, 1982.:

The results of the inspection of the April 15,-! (
1982, exercise have been documented in Inspection Report No. 50--i \ -
361/82 "18.

.1 1

!

b. Requirement C. (18).a. l.
*

The word " demonstrate" should be replaced with " Provide evidence
_

to the NRC" (or NRC Regional Administrator, Region V).
it is not possible' to ascertain to whom the demonstration is to beAs written,i

made or how the demonstration is to be satisfied. During a telephone
.

L

i conversation on October 26, the licensee informed Region V that both
meteorological towers were installed and operational. The HealthPhysics Computer Syster is expected to be operational by the endof November.

The requirement for SCE to " maintain" offsite assessment and monitoring
capabilities references a portion of the ASLB Initial Decision (ParagraphD.1-12, pp. 136-140).

The first part of this reference (D.1-7, pp.136-138) concerns the " Applicants' Onsite P.onitoring Capabilities"
and does not appear to be applicable to the AStB decision.
two references (Paragraph 0.27, pp.145-146 The other'

and Section V, Paragraph Bpp. 213-214)
should be eliminated because they do not provide information

,

related to SCE's maintaining this offsite assessment and monitoringcapabilities,

k
i

a
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It appears that the offsite emergency response organizations now
',

provide the requisite capabilities for assessing and monitoring
offsite consequences of a radiological emergency in the Plume EPZ(- for San Onofre. By memorandum dated July 7,1982, FEMA'

(Richard W. Krimm) notified the liRC (Brian Grimes, DEP) that FEMA-
Region IX has concluded "with respect to the status of the offsite~

emergency preparedness... that all participating jurisdictions -
exhibited an adequate or better capability to respond to an offsiteemergency."

This July 7, 1982 memorandum. relates to the April IS,
1982 San.Onofre ~ fluclear Generating Station emergency planning exercise '
and other actions taken during the period May 22,1981 to May 1,
1982, including a March 25, 1982 drill conducted to evaluate the
planning and response capability regarding ingestion pathway zoneactions.

We would also note that a July 1, 1982 memorandum from
FEMA to-NRC (Krimm to Grimes) states that they have reviewed the
S0Ps for the E0F, Offsite Dose Assessment Center and Liaison
(representatives) and found them to be adequate. Therefore, per
the ASLB findings- (Paragraph D.27, pp.145-146),- SCE need no. lenger
provide the offsite assessment and monitoring capability because
the offsite response organizations are now capable of performingthis function.
for offsite assessment and monitoring, this should be 'eliminatedIf SCE is not required to provide the. capability
from Requirement C. (18).a.1.

c. Reouirement C. (18).a.3.

The ASLB has retained jurisdiction of the matters related to
arrangements for medical services (to the general public) for the

' {#
2

purpose of reviewing the1 adequacy of the remedial action. . c*

Therefore,
the only appropriate requirement would seem to be one requesting
copies of-the proposed plans or remedial actions sent to the . ASLBalso be sent to the NRC. The licensee's September 3, 1982 submission
to the ASLB, responding to the Board's August 6, 1982 Memorandum
and Order (Concerning Whether Further Proceeding on the Adequacy
of Offsite Planning for Medical Services- Should be Conducted), states
that their position remains "there is no need for further medical
service arrangements beyond those presently in place."
1982 document describes the extent. of the existing medical serviceThe September 3,

-

capabilities in southern California.
Based on the information in

the September 3,1982 document, the ASLB could find this to be an
adequate response to the related finding which would raise a question
whether this proposed requirement, as presently written, had beensatisfied.

d. Reouirement C.(18).a.4.

This requirement has already been satisfied. By letter dated _ July 8,
1982, the licensee provided NRC (F. Miraglia) with a revised copy
of the San Onofre Nuclear Generating Station (Units 2 and 3) EmergencyPlan.

This revision satisfies the ASLB finding concerning the deletion
of the " extended" Emergency Planning Zone (EPZ) concept and extending.
the' Plume Exposure Pathway EP7. boundary to include Dana Point andall of San Juan Capistrano.

During a telephone conversation on( October 26, 1982,
the licensee informed Region V that seven (7) new

sirens will be added in the San Juan Capistrano and Dana Point areas.
These new sirens are expected to be completely installed and operationalabout December 15, 1982.

- - - - . . - . . - . -. .__- ._
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Recuirement C.[18)A
e.

,

-(.' This requirement should be eliminated.
M3a)gement Agency's proposed rules (44 CTR 350) establi hThe identified federal Emergency
and procedures by which FEMA wili review and approve statethe policys

emergency plans and preparedness. and local
the emergency preparedness. requirements on the licensee or the offsite agencies involv d iThese rules do not impose any
conditions of licenses, are deemed conditions of every licenseAlso, the paragraphs in 10 CFR 50.54, -

e n

these is no need to specifically identify 50.54(s)(2) in There fore ,
conditions,. as was done in this requirement.

.

one of the
f.

one that presently exis ts for Unit 2, Docket No. 50-361.As a general statement, this proposed license is equivalent to the

for activities at power levels not to exceed five percentBoth providepower.

emergency preparedness should be consistent (as contained in theThis being the case, we believe the conditions relating to
of full

Unit 2 license).
I

4. Typographical errors:

Paragraph 2.c. (S).b.a.
change " audible" to "auditable"

b. Paragraph F.
delete "pefore" in the last sentence.

c. Paragraph H. change "a" to "as"
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([g NUCLEAR REGULATORY COMMISSION
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%*.V .o#
WALNUT CREEK, CALIFORNIA 94596

, . . *

NOV 3 0 los2

Docket Nos. 50-206, 50-361 50-362

-

Sotithern California Edison Company
P. O. Box 800
2244 Walnut Grove Avenue
Rosemead, California 91770 -

Attention: Dr. L. T. Papay, Vice President
~

Advanced Engineering
,

Gentlemen:

Subject: Special NRC Inspection of San Onofre Units Nos.1, 2, and 3
'

This refers to the special inspection conducted by Messrs. G. Hernandez, W. Wagner
and D. F. Kirsch of this office during the period of October 15 through November 15,
1982 of activities authorized by NRC License Nos. DPR-13 and NPF-10 and Construction
Permit No. CPPR-98, respectively.

The inspection was an examination of alleged violations of established industry
codes and standards related to welding and welding inspection. 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
j 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 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

,

t

of the date of this letter. Such application must be consistent with the
requirements of 2.790(b)(1).

,
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,

Southern. California Edison Company -2-

Should you have any questions concerning this inspection, we will be glad
to discuss them with you.

Sincerely,
,

'

i.i!&tga
T. W. Bishop, Chief -

Reactor Projects Branch No. 2 .

Enclosure: .

Inspection Report
Nos. 50-206/82-31

50-361/82-31
50-362/82-27- .

cc w/o enclosure: .

*

R. Dietch, Vice President
Nuclear Engineering & Operations, SCE

cc w/ enclosure:.,

H. B. Ray, SCE (San Clemente)
'

,
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U. S. NUCLEAR REGULATORY COMMISSION

REGION V

50-206/82-31
50-361/82-31

Report No. 50-362/82-27

Dr ;ket !b. 50-206, 50-361, 50-362 License No. DPR-13, NPF-10, CPPR-98

Safeguards Group

Licensee: Southern California Edison Company

P. O. Box 800 -

.

2244 Walnut Grove Avenue

- Rosemead, California 91770

Facility Name: San Onofre Nuclear Generating Station (SONGS) ' Units Nos. 1, 2, and 3

Inspection at: San Onofre Site,~ San Diego County, California'
__

'Inspection conducted: October 15 - November 15, 1982

r[0L/ ///J//f3-Inspectors: v.

g f G. Herni '?z, Reactor Inspector / Date Signed.

(7AMib // 'f97
W.,# 1 agnsr, R 'ctor' Inspector fate,/ Signed

NYbhdb u/u /n -
^

D. F. Ki~rsch, Chief, Reactor Projects Section No. 3 ' Date' Signed

1-4[2-M/ NApproved by: o
D. F. Kirsch, Chief, Reactor Projects Section No. 3 / Dats Signed

Summary:

! Inspection on October 15 - November 15,1982 (Report Nos. 50-206/82-31, 50-361/82-31,
and 50-362/82-27).

| Areas Inspected:

, A special inspection of all three units by regional based inspectors and investigators
| of allegations concerning design inadequacies and deficiencies in implementation
, of welding codes and standards.
|

This inspection involved 218 inspection-hours by three regional based NRC inspectors
and 24 hours by two regional based investigators for a total of 242 inspection hours.

Results: No items of noncompliance or deviations were identified.

1/
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DETAILS

1. Individuals contacted

a. Southern California Edison ~ Company'(SCE)_

J. M. Curra.n, Manager, Quality Assurance
D. E. Nunn, Project Manager, Units 2/3
D. B. Schone, Project Quality Assurance Supervisor, Unit 2/3
N. M. Ferris, Quality Assurance Engineer
G. P. Vaslos, Quality Assurance Engineer
P. R. King, Operations- Quality Ass"rance Supervisor, Unit 2/3

.

'

b. Bechtel Power Corporation'(Bechtel)

L. R. Brown, Chief Plant Design Engineer
R. Gavankar, Assistant Chief Plant Design Engineer-
R. L. Patterson, Division Quality Assurance Manager
J. H. McCarty, Project Quality Assurance Manager -

S. H. Freid, Assistant Project Engineer
J. W. Sheppard, Project Field Quality Assurance Supervisor . .'|
B. O. Faber, Project Quality Control Supervisor *

R. J. Kosiba, Chief Civil / Structural Engineer
L. G. Hersh, Assistant Chief Civil / Structural Engineer '

.

F. B. Marsh, Project Engineer.
D. C. Martin, Level III Nondestructive Examiner
W. W. Lahr, Quality Control Inspector
N. P. Bessich, lead Welding Quality Control Engineer, Retired.
R. Ruiz, Quality Control Engineer
E. Puckett, Quality Control Engineer
M. Ellis, Construction Field Welding Engineer..
G. L. Dawes, Field Contracts Administrator
R. Reinsch, Quality Control Engineer ,

C. L. Brown, Quality Control Engineer
P. R. Huber, Supervising Quality Control Engineer

Several pipefitters, welders and welding quality control engineers /
inspectors were also interviewed in the course of the special inspection.

c. University Mechanical - Engineers and Constructors (UMEC)

J. W. Clark, Project Manager
W. A. Robinson, Quality Control Supervisor
P. T. Dakin, Quality Assurance Supervisor

d. Others

E. Earl Kent, Alleger

e. Other NRC Personnel Participating in the Special Insoection

0. C. Shackleton, Director, Office of Investigations, Region V
P. V. Joukoff, Investigator, Office of Investigations, Region V
D. E. Smith, Senior Materials Engineer, Materials Engineering Branch, NRR

. .

. . , y
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2. Background

During the week of September 13, 1932 the licensee notified the inspector
that certain allegations had been received by SCE regarding welding
adecuacy at SONGS 2 and 3. The licensee had interviewed the alleger
on September 7, 1982 and had documented and resolved the concerns expressed
by the alleger. The inspector reviewed the licensee's actions to resolve
the allegations and noted that the licensee's investigation did not
substantiate any of the alleger's concerns. The inspector's review of
the licensee's actions was documented in NRC Inspection Report
Nos. 50-361/82-27 and 50-362/82-19, paragraph 6. -

On October 6, 1982 the NRC, Region V, was contacted by a reporter
for the los Angeles Times who relayed several concerns which had been
expressed to the media by the alleger. The reporter could not provide
specifics, as to plant area or components involved, and would not provide
a telephone number contact for the alleger. The reporter did, however,
agree to contact the alleger and recommend that the NRC be provided -

information regarding the expressed concerns.
'

The alleger contacted the NRC on October 6, 1982 and relayed six concerns, -

in addition to those four previously expressed to the licensee on
September 7, 1982. The NRC immediately made plans to conduct a special ,

insoection at the site in order to conduct an interview with the alleger and
to resolve the expressed concerns.

.

'The alleger was interviewed by two Region V investigators and
one section chief on October 15, 1982. The interview was conducted
under oath and, with the permission of the alleger, tape recorded. The
interview began at 10:08 a.m. and concluded at 5:02 p.m. The concerns
expressed by the alleger were summarized in a statement and presented
to the alleger for review and signature on October 16, 1982. The allegerf
refused to sign the statement, however, the alleger advised the two ;
investigators that his concerns stated in the statement were true and '

correct. The fourteen concerns summarized in the statement included the
original four expressed to the licensee on September 7,1982 and additional
concerns expressed during the NRC interview. The statement is included as
Appendix 1 to this report.

3. Summary of NRC Activities and Findings

A team of NRC personnel, consisting of two inspectors and one regional
supervisor, conducted a special inspection at the San Onofre Nuclear
Generating Station site during the period of October 18-27, 1982 to
examine procedures, installed plant conditions, and documentation
related to the concerns expressed by the alleger. Additional|

| examinations were conducted at the Region V office, during the period
j of October 28 - November 15, 1982, including examination of additional

information provided by the alleger on November 12 and 15,1982.'

The results of this special inspection are detailed in subsecuent paragraphs
of this report.

_
_
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During the interview on October 15, 1982, the allcger supplied the names
of three additional people whom the alleger considered knowledgeable
about his concerns. Two of these individuals were interviewed by a
Region V investigator and a Region V supervisor on October 21, 1982.
With the permission of those interviewed, these two interviews were
recorded on tape. These interviews did not produce any additional
information to substantiate the alleger's concerns other than a
reiteration, during one interview, of the alleger's concern regarding
the 92 page nonconformance report (see Appendix 1, item 7).
The third individual was contacted by telephone on October 22, 1982 and
did not provide any information in substantiation of the alleger's concerns
and, thus, this individual was not interviewed and recorded under oath.

'

On October 25, 1982, at the request of the NRC, the licensee provided
for the alleger to tour the site and point out specifics regarding the '

alleged welding inadequacies. The site tour began at 9:40 a.m. and
concluded at approximately 2:30 p.m. The alleger was accompanied
on the tour by an NRC inspector, a ' regional NRC supervisor, an NRC
investigator and several staff members of Southern California Edison Company
and Bechtel Power Corporation. Items identified by the alleger during the
plant tour are detailed in subsequent paragraphs of this report. The '

.

concerns dealing with end returns and development of maximum joint strength..
by welding "all around" or placement of additional weld metal, were topics s
previously identified in the alleger's statement and the interview tape
recording.

3

On October 29, 1982, the NRC Region V issued a Confirmatory Action Letter
to the licensee detailing the understanding that SCE would provide
a discussion of certain practices employed at SONGS, including how code
requirements were fulfilled in the creas of weld end returns, pipe support ,
visual inspection criteria, and visual inspection criteria related to weld
crater fill. The Confirmatory Action Letter is attached to this
report as Appendix 2.

On November 3,1982, the licensee submitted responses containing
the requested information. Those responses are attached to this report
as Appendix 3.

The licensee's responses to the Confirmatory Action Letter were provided
| to the NRC Office of Nuclear Reactor Regulation for review and evaluation.
| The re:ults of the staff's review and evaluation are attached to this
I report as Appendix 4.

In summary, none of the nuclear safety-related allegations were substantiated.

4. Concerns Regarding the Adequacy of Established Industry Codes and Standards

It was apparent, during the course of the interview, that the alleger
felt certain established industry standards do not provide the

| desired degree of conservatism or clarity. Thus, the alleger felt that
) certain codes and standards, namely SNT-TC-1 A (Nondestructive Testing Personnel

|

l

!

.w,.. . . . . . - . .
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Qualification and Certification), AWS D1.I' (Structural Welding Code),
. - and the ASME Boiler and Pressure Vessel Code, Division 1, Section III,

should be revised to provide' for additional conservatism and clarity.
The alleger was requested to provide the.NRC Region V office a letter
detailing specific code topics, which he considered to be in need of
revision, and recommendations for improvement.

5. Concerns Regarding Illegal Use of Controlled Substances

The alleger expressed concern regarding the possible use of . -
-

narcotics (" dope") at the site by construction workers. While the -

alleger apparently had not seen narcotics used on site,. he had
" heard" about.such use by construction personnM . The alleger could
not provide specifics regarding identification of " dealers" or --

" users."
,

The NRC has surveyed various licensees concerning drug and alcohol ,

abuse programs for operating nuclear power plants. Based upon the
information gathered, the Task Force published NUREG-0903, which ! .-
contains the results of the licensee meetings. In addition, a ~;**

Fitness-for-Duty Rule, an amendement to 10 CFR.50.54, was published<

in the Federal' Register on August 5, 1982. In. view of the vagueness of.
this allegation no further specific action is planned for the San Onofre i ~ y~

,

tplants,
,

I 6. Alleged Violations of cal.-0SHA Requirements
.I

In the course of the October 15, 1982 interview, and dur'ing the.

October 25, 1932 tour of the site, the alleger identified conditions .
which he stated were in violation of OSHA requirements. The alleger'

was informed that OSHA had regulatory cognizance of areas involving-

occupational health and safety and that these areas were outside the
i bounds of NRC jurisdiction. The NRC:RV contacted the Regional OSHA !

Office ' regarding the alleger's concerns. The OSHA representative t
!

requested that the alleger be provided the appropriate names and phone !'

number of the cognizant OSHA representatives. The alleger was provided
the names and telephone number of the regional OSHA representatives.

I The concerns expressed by the alleger in this area are listed below:

a. The alleger stated that he observed cranes lifting loads with
only one clip on the wire rope rigging assembly. The alleger
could not state for certain whether or not the load being lifted

|
was a nuclear safety-related component.

.

. . . . . . .-
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b.. Durine the tour on October 25, 1982, the alleger stated that
stairway handrails throughout the plant were made of piping
material of outside diameter less than the 1.9 inches required by
CAL-OSHA and the Uniform Building Code.

c. During the tour on October 25, 1982, the alleger pointed out
several access ladders on which the bottom rung distance from the
floor was not the same as the spacing between other rungs, as
required by CAL-0SHA and other codes.

'

The above concerns are enumerated here to assure that the licensee has '

been made aware of each item so that appropriate evaluation and resolution
may be effected by the li.censee.

No items of noncompliance with or deviations from NRC reauirements were
identified.

'

7. Concerns Regarding Non-Nuclear Safety-Related Areas
.

During course of the October 15,'1982 interview and during the site ;I
tour on Octobe 25, 1982, the alleger identified several concerns which
related to systems and components which were not classified as quality ,

Aclass 1 or 2 and as such are not nuclear safety-related. 1

The concerns identified by the alleger regarding non-nuclear-safety-related
'

systems and components are listed below.
'

The alleger stated that welding of structural support steel useda.
in the columns and roof of a site office building, designated as
0B-1/2, was not in conformance with the AWS D1.1 code and
Uniform Building Code.

b. The alleger pointed out several areas of significant corrosion in
the fish traps area of Unit 1, a non-safety-related part of the plant.
For example, the splash plate on the traveling screen enclosure was

!
severely corroded; supports on the polyvinylchloride (.PVC) chlorination

; line exhibited significant corrosion of the weld metal and base metal,
and significant corrosion was evident on the trash bin crane structure.

c. The alleger stated that, in his opinion, weld ripple irregularities
existed on the Unit 2 and 3 main turbine mounting structure welds.
The welds, according to the alleger, were made by an offsite vendor

| and had only about four ripples per lineal inch of the weld. The
alleger felt this could be caused by excessive welding speed or use'

of a large diameter welding electrode.

d. The alleger stated that he had seen rodent " holes" in the ground
in the vicinity of the plant buildings and was concerned that those

i rodents, which may gain access to plant areas, may cause damage
'

to electrical cable insulation. The alleger stated, however, that
he had never seen rodent-caused damage to electrical cables at

;

! SONGS 1, 2 or 3.
..

.
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: The above concerns are enumerated here to assure that the licensee has
' been made aware of each item.so that appropriate evaluation and resolution
-may be effected by the licensee. -

"
No' items of noncompliance or deviations were ' identified.

:

I 8. Allegations Regarding Nuclear Safety-Related Systems and Components.

i .
] a. Allegation: " Pipe fitters sometimes used pipe cutters to male scribe
I marks for socket weld fitup measurements. These scribe marks caused
: grooves in both stainless and carbon steel' pipes about 1 inch back .

from the weld area. I.am concerned that these grooves might cause4

stress raisers.- These ' conditions exist on socket welded fittings at
random in Units 2 and 3, and possibly.a few in . Unit 1."

~

NRC Findings: The allegation was not substantiated.

Bechtel has established procedure WPI/0CI-400'(ASME Section III Piping
L Installation) as the work plan and inspection instruction for the

installation, inspection, and documentation' of piping to which the O.'

ASME Bt.PV Code, Section III, Division 1, Classes 1,.2 and 3 are applicable.
Paragraph 6.2.8.1 of this procedure establishes acceptance criteria for
surface defects in the wall of pipe and socket welded fittings as ,

A
| "having a depth not exceeding 5% of the ' nominal pipe wall thickness

tor 1/16", whichever is less." Simple calculation establishes that>

.

for the 1/16" criteria to be limiting the pipe wall thickness must r
1 be on the order of 1.25" and greater. Piping with that large wall
: thickness is butt welded and not socket welded. -

.(
:

'
. .

In order to preclude establishing crud traps, Bechtel does not
;

normally use socket welded fittings on systems.containing radio -[ -..

|
active fluids, thus minimizing radiation " hot spots" in piping.

systems due to crud entrapment in the socket fitting / pipe gap area.
.

Socket welded fittings are, however, used in vent and drain conf.igura-
.tions in radioactive fluid systems and are used in the Chemicaliand.,

Volume Control Syste.n. The. thinnest wall pipe used extensively:in
| socket welded fittings (Schedule 40S) would provide a limiting depth

of about 0.006" in order to approach the 5%. criterion limit.- Bechtel;-

uses socket welded fittings on 2 inch and smaller piping. The. thickest
| wall piping, on which socket welded fittings are used, is 2" _ schedule-
| 160 carbon steel which has a nominal wall' thickness of. 0.344 inches.

Therefore, the 1/16 inch criterion would not be the limiting condition
and, instead, the 5% of nominal-wall thickness would be the limiting
criterion for socket welded fittings.

,

e

|

-

ynerir,-,9yv ..-Sr-- ,--r-h-sm.,p.+9,--1pw-p-m.4 ,w,-p+- 3 4 ,%- . , ,, . -. r-,- -w,y c- , . , . - ,,-,.%.w- - , . , ,. .-%- m,.r. ,-w.= --,smas -w-. - , - + =
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One instance was identified, to the inspector, where a pipe cutter
had been used to scribe a pipe. Nonconformance Report (NCR) No. P-3330
documents the improper use of a pipe cutter to put the scribe line-

on a 3/4 inch, carbon steel, schedule.160 pipe in the Unit 3 Auxiliary
Feedwater System. The scribe line was repaired and the pipe was
verified to comply with code specified minimum wall thickness

'

requirements. The NCR was writter on August 25, 1981. The apparent
cause of the discrepancy was identified on the NCR as craft error.
To prevent recurrence, craft supervisors were required to instruct
their men on the proper manner for making scribe lines, and document
the giving of these instructions on an attachment to the NCR. '

The insoector interviewed several pipefitters to determine if pipe /
tubing cutters were ever used by them or others on their crews.to make
socket weld scribe marks. The pipefitters stated that none had ever

-used pipe cutters or tubing cutters, nor had they ever seen one used
on site, tc make the scribe marks used in socket weld fitup
measurements. All of the fitters interviewed stated that they had
received specific instructions, at the beginning of their employment .
onsite, that prohibited the use of pipe / tubing cutters for making ^

the socket weld fitup scribe marks. All pipe fitters interviewed hdd,'
worked at San Onofre since the 1974-1977 time period. Therefore, the
inspector concludes that such use of pipe / tubing cutters was not an;

Iestablished practice among the crafts.

To determine the practices and criteria used by inspectors -

in the inspection process of socket welded fittings, the
inspector interviewed Welding Quality Control Engineers (WQCE) f

and their Supervision. These interviews established that the i

WQCEs did not utilize pit gages in all cases to verify compliance
with the 5% of nominal wall criteria. These interviews also'

established that if the WQCEs observed cases where the scribe line
looked excessively deep, a pit gage was used to determine the
depth of the mark and establish conformance with the 5% of nominal
wall criteria.

The WQCEs and crafts personnel were knowledgeable of acceptance
! criteria and limits in the conduct of their particular activities.

According to the pipefitters interviewed, early in the pipe socket
welding program Bechtel had constructed jigs of various sizes to
facilitate the installation of scribe marks on socket weld fittings

| and pipe in accordance with pre-established criteria for the
locations of the scribe marks. The marking unit was a pointed
screw type marker or plunger type marker. The depth of thc mark
is a function of how much pressure the craftsman applies to either
the plungers (not a spring loaded plunger) or the pipe. In other

,

|
instances, the placement of scribe marks was made using a machinists
scale and a Vibra-etcher.

. .

l

. a ,, .. . . . .
-
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To establish a basis for the conduct of field examinations,
the NRC inspector scribe marked various sizes and schedules of carbon
steel and stainless steel pipe, using both a pipe / tubing cutter m

and the special scribing tool constructed and comonly used by [['Bechtel for that purpose. When using the scribing tool, the inspector
applied the maximum force that he could physically apply to assure
that the scribe mark depth would be maximized.

.

The marks made by the pipe / tubing cutters were rounded at the bottom 3

r

of the mark and material had been forced up on each side of the
- ' I

indentation. Scribe marks made using the special _ tool did not -
!exhibit the above characteristics and, furthermore, did not circumscribe I

a perfectly uniform, even line onto the pipe. Based upon visual comparison
of the scribe marks made using both methods, the inspector concluded that
to an individual not familiar with the unique differences, the scribe
marks made using the special tool may appear to have been made with a
pipe / tubing cutter, when in fact they were not.

,

The inspector made measurements of scribe mark depth using a. pit
The inspector established that, even when using maximum . . 'gage. '

a

force, the scribe marks made using the special tool developed by
Bechtel did not in any case make a scribe mark exceeding the 5% of
nominal wall criteria even on the thinnest piping utilized \.,

(Schedule 40S) in socket welds at Units 2 and 3. To establish
a basis for judgment of scribe line depth, to be observed in the
field, the inspector scribed lines of varying depth using the

-

pipe / tubing cutter on pipe samples. ,

The inspector examined a sample of about 200 socket welded
fittings of varying sizes in the Units 2 and 3 Auxiliary.-
Feedwater pump rooms, Component Cooling Water piping in three
Unit 3 Safety Injection pump rooms, and one Component Cooling Water
Surge Tank room. The inspector measured the distances between !
scribe lineson many of these fittings to verify compliance with '

'
established acceptance criteria. In addition, the inspector
measured the depth of the marks on several of the fittings
inspected.

.

Based upon the above field examinations, the inspector concluded
| that:
|

| scribe mu ks had been made using either the special Bechtel
.

tool or a Fbra-etcher.

none of the scribed lines observed exceeded the 5% of nominal.

! wall criteria. .

l

!
i

0= "
e ' ~ -
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the maximum scribe mark depth was on the1 order of about
.

0.003 inches.
>

minimum allowable wall thickness specified by the code could
.

i not-have been violated _by the scribe marks.

Based upon the.results, of the above examinations and the fact
that Bechtel utilizes the same practices and procedures at
Unit 1, the' inspector concluded that inspections of Unit 1i

were not warranted. In addition,:the majority of-Unit 1. socket . ,

welding was performed during the initial construction phase in . ,

the 1960s.

Bechtel engineering personnel performed calculations, on 0ctober 22,'
1982, demonstrating that a notch depth of 5% of nominal wall would not. -

cause stress raisers sufficient to cause' Code design margins to,

be exceeded. The calculations were performed for several- systegs '

rangingindesignpresgureandtemperature.from200psiand200F,

up to 2735 psiLand 560 F. The-results indicated that design margins w>

remaining ranged from 35% to 800% above calculated minimum wall !s:

thickness. The calculationsihad-been. performed using Code specified '.
. ti -techniques. . 1. \

i

No items of noncompliance or deviations were identified.
m ^

b. . Allegation: "Bechtel' designers use fillet welds on connections of
beams in pioe supports.and tray hangers and do not weld all around the -(
joint to restrain forces in all directions.. I feel this is a code- r

violation. No prototype tests to my personal knowledge were-
' ' conducted to' verify the adequacy of these_ welds. Therefore,-the. .

j-: actual ~ structural strength of the electrical tray hanger / tube steel
welds used or the actual material. at SONGS may not be truly known.f
This' also applies to the pipe supports. I. also . feel that the /
often partial joint' strength (less than full joint integrity) 'I
and failure to weld all around .the joint is a generic problem. .p
Unfortunately, and in my opinion, the codes do not always demand'

; full strength welding, whether all around or not."

I NRC Findinas: The allegation was not substantiated.

The alleger's contention that the failure to weld all around is
a code violation could not be substantiated. No existing provision
in any applicable industry structural design code requires fully
welded joints for structural, pipe support, or electrical raceway

!= support designs. It is the designer's (Bechtel) contention that
j the Engineer has designed all welded connections with due consideration
; for the intended function, applicable codes, regulatory requirements,

and other applicable considerations.'

,

;
.

4
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The alleger's contention that no prototype testing was conducted
on the adequacy of pipe support and tray hanger welds was
substantiated. However, since the design at San Onofre 2/3
utilizes no unusual materials or details and utilizes accepted
industry and code applications, prototype testing of welds was not
considered necessary by the designer. The NRC staff's evaluation -

of this topic'is contained in Appendix No. 4. :

No items of noncompliance or deviations were identified. j

I
c. Allegation: '"The ASME Code requires adequate root penetration of . -

fillet welds. I recall that some of the vendor supplied welded . '

hardware appeared to not have adequate root penetration. The one
vendor I recall is "Zack," I believe a supplier of HVAC equipment.
I remember one instance on a piece of Zack hardware where a fillet
weld with inadequate welding was identified during inspection on
site. This instance was subsequently corrected by weld repair after
installation in the plant. I don't remember if this equipment ,

was used in SONGS Units 2 and 3. I recommend that the NRC examine-
Lthe beginning and end of fillet welds to assure root penetration
iat these areas and verify that all craters are filled, and conduct i

destructive testing of selected supports supplied by this
vendor to determine if other fillet welds and groove welds !z'have adequate root penetration or other code violations."

NRC Finding: The allegation was not substantiated. .

University Mechanical, Engineers-Constructors (UMEC), the contractor ' I

responsible for the installation and erection of HVAC equipment and
supports at San Onofre Units 2/3, has not procured or installed

- any equipment supplied by a company named "Zack." This is true
not only for safety-related equipment, but also for non-safety-related
equipment. A review of UMEC's approved vendor list from August 28,
1975 to the present did not identify any company / vendor named "Zack."

i

In addition, the inspector contacted contract administrators for both
Bechtel and Southern California Edison (SCE) to ascertain whether a

(
company called Zack had ever supplied any equipr.ent/ components
to the San Onofre Units 2/3 site. Discussions with Bechtel contract
administrators, both onsite and at their Norwalk office, indicated
that Bechtel had dealt with a company called "Zack," however, that'

company was "Zack Electronics," and the items procured were electrical
resistors.

Discussion with SCE contract administrators indicated that for
San Onofre Units 1, 2, and 3, no equipment or components had ever
been procured from a company by the name of Zack.

It was established that Zack is a midwestern company doing business
in the Region III area. The content of this allegation was supplied
to NRC Region III investigators for evaluation at the Midland and
Palisades Nuclear Plants.

No items of noncompliance or deviations were identified. -

'

--

- ._ - . . _ _ . ._. ..
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d. Alleoation: "A steel bracket would be placed, I was told _between
a Unit 1 hydrogen line on trip for steam generator. Tiiis was done
because the hydrogen line'had worn thin due to rubbing with another
line. I believe maintenance people at the site, who were working
during the period when damage due to the Unit 1 diesel generator
fire was being corrected, would remember and be able to locate the
design change and spacer. I don't recall the exact location of the
hydrogen line. To the best of my recollection, there wasn't
equipment within ten feet. I don't remember if there was any
nuclear safety-related equipment nearby. I am concerned for
the integrity of nuclear safety-related equipment, if located
nearby, and about the potential for loss of human life and fire, -

should this line rupture. I recommend NRC conduct an examination of .

this hydrogen line and make certain it has sufficient wall thickness
to be safely operated. Most likely, I prevented a major fire in
Unit 1 and probably saved the lives of several (or more) working
there'"

NRC Findings: The specific allegation as related to the potentially
thin hydrogen pipe wall, due to rubbing with another line, was not
substantiateo. A

.

<

- |5
A hydrogen line "on trip for steam generator" does not exist at Unit 1.
The reactor protection circuitry and sensors for the steam generatos
protective functions, or any other safety-related protective func*tions,
do not use hydrogen as a medium. The line most probably referred
to here by the alleger is the hydrogen line to the main electrical ,

generator. This hydrogen system is not a nuclear safety-related system.
I

The inspector examined the line from the hydrogen bottles to its
termination points. The line is a schedule 40 size piping system

;

ranging in diameter from about b inch to 1 inch. The hydrogenj .-
in this line operates at about 60 psig. The maximum operating
pressure is 90 psig. The inspector performed a hand-over-hand.
examination of this system. The~ inspector did not identify any
instances where fretting could have been severe enough to erode
the pipe wall material to a point such that the minimum wall '
thickness of the pipe could be encroached upon.

i

In the course of the walkdown, the inspector identified the
| following:

Four line supports were missing..

One support was not connected to the overhead anchor.

point and was hanging from the pipe.

The line was supported with baling wire at one point and.

with duct tape at another.

*

.

!

l

|
|

>
- -
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The line was routed beneath a cable tray, . purportedly containing i
.

safety-related cables, for a distance of about 20 feet and within
about 6 feet of the Auxiliary Feedwater pump. -

[

The licensee took the following action upon identification of the
above conditions:

An inspection of the hydrogen line installation was conducted.

by the Unit 1 QA/QC organization. , ,

Deficient conditions identified during that inspection were
'

.

identified by Nqnconformance Report 501-P-1221 and will be
resolved in accordance with the established nonconformance
reporting system.

The proximity of the line to safety-related components was referred
to the licensee's Configuration Control and Compliance organization'
for evaluation and resolution of the safety implications of a postulated -
line failure. : .7

'

6

During the tour the alleger could not locate the line on which he had ,

previously observed the alleged condition. {
-

No items of noncompliance or deviations were identified.
.

e. Alleoation: "I am of the opinion that weld end returns are not f
required on Bechtel drawings. This is in violation of AWS-Dl.1,

Section 8,1974 Edition, paragraphs 8.8.6, 8.8.6.1, and 8.8.6.2.
.

These conditions exist on details in many structural applications.
A two-page Bechtel Power Corporation table establishes that
certain pipe supports and other items must conform to AWS Dl.1 ;
requirements."

.

INRC Findings: The allegation was not substantiated.

The licensee is committed to AWS Dl.1,1972 Edition. AWS Dl.1-1972,
paragraph 8.8.6.1 states that, " Side or end fillet welds terminating
at ends or sides, respectively, of parts or members shall, wherever
practicable, be returned continuously around the corners for a
distance at least twice the nominal size of the weld except as
provided in 8.8.5."

Paragraph 8.8.5 of AWS D1.1-1972 states that, " Fillet welds
deposited on the opposite sides of a common plane of contact

I
between two parts shall be interrupted at the corner commonI

to both welds. (See Fig. 8.8.5)"

.
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Discussions with Bechtel engineers . indicated ~ that Bechtel ' considers
all welded connections as " engineered join _ts." An~ " engineered

' joint" is one that has had all the appropriate factors-(dead and ;

seismic loading, etc.) taken into account. Therefore, .Bechtel~
1

f

'

interprets the AWS D1.1 requirement for end returns:as an
.

engineering prerogative; that is, end returns are specified when.
-

i

the engineer determines that end returns are needed to attain
srequired structural strength,

The. inspector's review of Bechtel pipe support' assembly drawings -~

determined that end- returns are not normally specified. TheLinspector,.
found that most drawing details on civil and pipe support drawings .

require welding on three sides or all around for angle clip connections.
However, two instances of required .end returns were identified

In the first, a Design Change Notice (DCN) wasto the inspector.
issued when the original support was redesigned to allow installation.
The new design specified a "one inch"|end return. The inspector.
visually examined this pipe support and verified that the end- returrt

.

was as specified in the DCN. The inspector o served the secondb

instance in the field. A main steam line pipe support was. installed' . );
with angle clip connections using end teturns. The inspector reviewed P F
the drawings for the pipe support and noted that the end returns ;f

were as specified. p

In addition, the inspector-reviewed seven additical Bechtel
*

civil drawings where end' returns were specified. These drawings .

were for a combination of safety and non-safety-related structures.
The inspector verified in the field that all welding was- as required i

1

on the drawings.

A copy of the refe anced two-page table was received from-'
the alleger on November 15, 1982. The document is dated
January 31, 1980; however, the document doesn't contain any' ! :

identification as to the source-(i.e., procedure, specification or
training aid). ;-

.

Page 1 of the document does establish that certain pipe supports,
| raceway supports, and structural steel defined as Quality Class I'

and II (nuclear-safety-related) and Quality Class III and IV ,.

(non-nuclear-safety-related) must conform to AWS D1.1. The -

inspector found that this document's definitions of AWS D1.1 ;
applicability are consistent with those provided by Bechtel
Specifications CS-P206,:CS-P207, and CS-C16.

Page 2 of the document is titled, Pipe Support Held Form Preparation _, ,

and, as such, appears to provide information 'regarding which weld form
type (WR-5, 5A, 6 or 7) is to be prepared for the various quality
classes / applications of welds. Notations made on the form, presumably
by the alleger, indicate the alleger's belief that all weld types and '
all structural weld locations on pipe supports must conform to AWS 01.1
for Quality Class I and II applications.

,

t
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The ASME Code requires that connection welds to' pipe supports within
~ he NF boundary conform to the ASME Code, Section III, Subsection NF.
This requirement is properly implemented by Bechtel Constructiont

~

-

These specifications further
Specifications CS-P206 and CS-P207. require that field welding on the structural portion of pipe supports

'

shall be in accordance with the ASME B&pV Code, for connection
welds to pipe supports within the NF boundary, and the AWS 01.1 code,
for connection welds to non-ASME code pipe supports or pipe supportIt, therefore, appears that Bechtel
welds beyond the NF boundary.

Specifications correctly assign code jurisdictional boundaries andprovide for appropriate inspection criteria within those jurisdictional.i
F

boundaries, ||
Therefore, the alleger's statement that the two-page table requires

,

that certain pipe supports and other items must conform to AWS D1.1
The concern that end returns were not consistently

used was evaluated by NRR and is addressed in the Safety Evaluationis correct.

Report, attached as Appendix 4 to this inspection report, i
,

i. A
No items of noncompliance or deviations were identified. i T

"Bechtel Construction Specification CS-P207, Revisien 7,
.

paragraphs 5.6 and 5.7, contains visual examination'f. Allegation:
dated April 18, 1980, '

criteria used by Bechtel for pipe supports and reference (s) the ASMEj
_

: may have told John O' Dell,B&PV Code, Section III, Subsection NF. !
investigative reporter for the Los Angeles Times, that I believe

, '

the visual criteria of CS-P207 are not in accordance with the above !
code requirements, particularly in CS-P207, paragraphs 5.6.1.3 f "

(porosity and slag), weld convexity height acceptance criteria,
5.6.1.9 (underfilled groove weld craters), 5.6.1.11 (arc strike

. acceptance criteria), and 5.7.2 (allowing groove welds with fillet
caps to be welded as fillet welds)."

NRC Findings: The allegation was not substantiated.
5

The alleger's apparent contention is that the visual acceptance
criteria contained in CS-P207 for examining finished welds on
pipe supports does not comply with the ASME Code, Section III,

| Subsection NF.i

All of the pipe support welds are not within the jurisdictional
boundary of Subsection NF. Only those portions of the pipe support
within the NF boundary are subject to the requirements of
Subsection NF. The NF boundary is specified by the engineer on

The Subsection NFthe applicable pipe support assembly drawing.|

jurisdictional boundaries are established by the engineer in accordance|

with the criteria contained in Article 1000 of Subsection NF.
i

Outside the NF boundary, the American Institute of Steel Construction
(AISC) specification and the American Welding Society (AWS) Structural

| Welding Code D1.1 are utilized.
|
|

.

. . . -

~~'
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Any attachments made to the pressure boundary (the pipel are
subject to the requirements of the apprnpriate code subsection.

~ The applicable subsections in this case would be Subsection NB
.. _

(Class 1), Subsection NC (Class 2), or Subsection HD (Class.3).~

Therefore, although Subsection NF pipe support welds'are structural -

welds, the welds are not visually examined under the rules and require-
ments of AWS D1 1, the Structural Welding Code. Rather, the visual
examination criteria are contained in CS-P207, which reflects and
amplifies the requirements of the ASME Code, Section III,
Subsection NF. . -

Licensee and Bechtel representatives, on October 18 and 23,1982,
'

presented information,to the inspectors to reconcile.the apparent
.

differences between the ASME Code Section III, Subsection NF and CS-P207.

The results of the NRC staff's evaluation of the criteria contained in
CS-P207 are provided in Appendix 4 to this report.

.

ThefollowingparagraphsofCS-P207wereexaminedandcomparddto .

code requirements. * - -

(1) Paragraph 5.6.1.1 of CS-P207 states that, "The weld meets
or exceeds specified size requircments. Either or-both fillet ' -

weld legs may exceed design size by 3/16 inch for welds up to
and including 5/16 inch fillet, and 1/4 inch for welds larger ,

than 5/16 inch fillet. Welds may be longer than specified.
Continuous welds may be accepted in place of intermittent
welds."

The ASME Code, Section III, Subsection NF, does not
specifically address the above requirements. This paragraph
of CS-P207 provides additional weld acceptance / rejection /

!guidance not provided by the Code.
!

No items of noncompliance or deviations were identified.

(2) Paragraph 5.6.1.2 of CS-P207 states that, "The fillet
leg dimension may not under run the nominal fillet size
by more than 1/16 inch for more than 10 percent of the
weld length. For flange to web joints, the undersize
may not be within two flange thickness of the weld end."

,

The ASME C;de, Section III, Subsection NF does not address
this criteria. However, ASME Code Interpretation
No. III-80-109, Question (.4) (in reply to whether undersize

- dimensions greater than 1/16 inch are considered relevant
indications in accordance with NF-5360(a)) indicates that
paragraph NF-5360 addresses weld metal indications only, and
that it does not address underrun on fillet size or length.
Therefore, the criteria specified in CS-P207, paragraph 5.6.1.2,
appears to contain additional weld acceptance / rejection guidance
not provided by the Code.

.

No items of noncompliance or deviations were identified.

_ _ _
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(3) Paragraph 5.6.1.3 of CS-P207 states that, " Porosity and slag
..

shall not be cause for rejection."

The ASME Code, Section III, Subsection NF does not address
Discussions with cognizant Qualityporosity and slag.

Control inspectors indicated that. porosity and slag are ..

weld surface conditions which inhibit weld examination and
'

are routinely removed prior to examination and acceptance
While it is true that this statement contains noof the weld.

acceptance / rejection limits (on slag and porosity) this single
statement from CS-P207 cannot be taken out of context without- -' -

consideration of the overall Bechtel quality program, which -

includes training, testing, and qualification of welders,
inspectors, and welding procedures to obtain a quality product.
Bechtel personnel stated that although paragraph 5.6.1.3
of CS-P207 states that, " Porosity and slag shall not be cause
for rejection," the intent, as recognized by QC inspection
personnel, is that the existence of porosity and slagAs such, -

preclude the ability to visually examine the weld.
the removal of porosity and slag 'is necessary to facilitate
visual examination of the weld to determine if the weld _ , ,T -

i' is

is acceptable or rejectable. ,

i.No items of noncompliance or deviations were identified. g

(4) Paragraph.5.6.1.4 of CS-P207 states that, " Convexity
height may be accepted without limit.. Rollover (overlap)

-

not exceeding 1/8 inch is acceptable provided the toe or
fusion line of the weld remains visible for examination."

The ASME Code, Section III, Subsection NF, Subarticle-

NF-4427, " Shape and size of fillet welds," states that,
The size" Fillet welds may vary from convex to concave. ,

of the fillet weld shall be determined in accordance with
Figure NF-4427-1 depicts what actuallyfigure NF-4427-1." '

constitutes the weld size depending on whether the weld is
concave, convex, or of unequal leg size. Discussions with
Bechtel engineers indicated that weld convexity is self
limiting by the nature and type of weld process used and will
not cause significant stress concentrations to be produced
at the weld. Also, ASME Code Interpretation No. III-80-109,
Question (1), in reply to whether NF provides requirements
for the maximum convexity of fillet welds, states that NF
does not address this subject.

Overlap is addressed in Subarticle NF-4424, " Surfaces of Welds,"
which states in part that, "The surfaces of welds shall be
sufficiently free from coarse ripples, grooves, overlaps,
abrupt ridges and valleys ...." However, since the Code does

.

, , , - . . ,
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not provide any more definitive criteria than that contained inNF-4424 for overlap, it therefore appears that paragraph 5.6.1.4
of CS-P207 provides. additional acceptance / rejection guidance'

which is not provided in the Code. ,' *

No items of noncompliance or deviations were identified.

Paragraph 5.6.1.5 of CS-P207 states that, "The height -

of reinforcement of butt welds on each face of the weld(5)

shall not exceed the following:
|Maximum Reinforcement, Inches _

- '

Nominal Thickness, Inches _ -i

j
3/32

Up to 1, inclusive '

1/8Over 1 to 2, inclusive q.

5/32Over 2 to 3, inclusive -

7/32 , e.
..

Over 3 to 4, inclusive .

i[1/4 ,

Over 4 to 5, inclusive igY5/16
Over 5

This paragraph is identical to the criteria specified in the ;

ASME Code, Section III, Subsection NF, Subarticle NF-4426.
!

No items of noncompliance or deviations were identified. '

Paragraph 5.6.1.6 of CS-P207 states that, "There areno cracks or linear indications in the weld exceeding.

.

(6)
!

1/16 inch." [
This paragraph is consistent with the requirements of

-

'

the ASME Code, Section III, Subsection'NF, Subarticle
NF-5360(a), which permits indications up to 1/16 inch
and Subarticle NF-5360(b), which prohibits the acceptance
of any cracks.

No items of noncompliance or deviations were identified.

Paragraph 5.6.1.7 of CS-P207 states that, " Thorough fusion
exists between the weld metal and base metal, except as(7)

permitted as rollover in paragrapa 5.6.1.4."

The ASME Code, Section III, Subsection NF, does not address
this subject; therefore, paragraph 5.6.1.7 of CS-P207
appears to contain additional acceptance / rejection guidance
which is not provided in the Code.

No items of noncompliance or deviations were identified.
.

- . _
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,(8) Paragraph 5.6.1.8 of CS-P207 states- that, " Undercut (.underfill)
~ not exceeding 1/16 inch may be accepted for the full length

.of the weld provided it does not encroach on mininum' design
thickness. For members welded from both sides, the criteria

-

shall be applied independently except that the cumulative depth
shall not encroach on the minimum design thickness."

.

The ASME Code, Section III, Subsection NF, Subarticle NF-4424(c),
" Surfaces of welds," states that "Urdercuts shall not encroach
on the required section thickness." Therefore, the criteria

'

specified in paragraph 5.6.1.8 of CS-P207 a pears to implement-
-

Code requirements.,
'

No items of nor. compliance or deviations were identified.

(9) Paragraph 5.6.1.9 of CS-P207 states that, " Underfilled groove
,

weld craters shall be accepted provided the depth of -~

underfill is 1/16 inch or less. Underfilled singlepass ; ..
^

fillet weld craters shall be accepted provided the crater; ,,
':

length is less than 10% of the weld length. On multi-pass
fillet welds, crater depth 1/16_ or less shall be accepted." 6

\/

The ASME Code, Section III, Subsection NF, does not specifically I
address acceptance criteria for underfilled groove weld craters.

-

However, ASME Code Interpretation No. III-80-109, Question (4),
questioning whether undersize dimensions greater than 1/16 inch ~Iare considered relevant indications in accordance with NF-5360(a),
replies that paragraph NF-5360 addresses weld metal indications
only and that it does not address underrun on fillet size ore
length. Therefore, paragraph 5.6.1.9 of CS-P207 appears to provide
additional acceptance / rejection guidance not provided by the code.

No items of noncompliance or deviations were identified. ,

(10) Paragraph 5.6.1.10 of CS-P207 states that, " Adherent weld
spatter, not removable by wire brushing, is acceptable unless
complete removal is required for further processing such as
coating."

The ASME Code, Section III, Subsection NF, does not address
removal of weld spatter. However, in response to a question
concerning the removal of weld spatter, ASME Code Interpretation
No. I11-1-79-176 states that "It is not required by Section III,
Division 1 and/or Division 2 that weld spatter be removed
provided it does not interfere or limit subsequent Code required
activities." Therefore, the criteria stated above is con-
sistent with the ASME Code interpretation.

No items of noncompliance or deviations were identified.

.

_
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(11) Paragraph 5.6.1.11 of CS-P207 states that, " Arc strikes.are
acceptable provided that the craters, (1) do not contain j

cracks (as determined 'oy visual examination), and (,2) maximum
4- '

}

size does not exceed 3/8 inch plan nor 1/16 inch profile.
- -

"w

Arc strikes shall be free of any foreign deposits whichmight interfere with the performance of visual- examination."'

The ASME Code, Section III, Subsection NF, does not specifically
address the removal or acceptability of either arc strikes on,
the weldment or are strikes on the NF pipet support material.
However, for arc strikes on the weldment_ ASME Code InterpretationQuestion (3) (in reply to whether-paragraph NF-4452,~

'^

" Elimination of surface defects," includes arc strikes)- statesthat NF-4452 provides for the elimination of weld metal ~ (weldment
No. 111-80-109,

) J
'

surface defects without reference to the cause of the suFfaceDiscussions with cognizant Bechtel Quality Control '

inspectors indicated that arc strikes on the weldment are. routinely removed as a matter of course, because such weld
defect.

,

discontinuities inhibit weld examination.
!'

-. !
For arc strikes on the NF pipe support material, Bechtel Nork. .[' ;

Plan Procedure / Quality Control Instruction (WPP/QCI) proce'dureWPP/QCI No. 400, paragraph 6.2.8.4,'':-

,

No. 400 addresses this subject.
states that, " Arc strikes found on pressure retaining material /

f. , -
V -;

items and material / items welded thereto (including ASME Code
j

Arc strikes
Section III-NF materials) shall always be removed.
shall be evaluated using the following guidelines:

,

Arc strikes categorized as minor surface defects 'shall be
removed, but no documentation is required (that is, the(a)
Supplemental Data Report will not be required) provided
the depth does not encroach on tolerances described in~

paragraph 6.2.8.l(a)."
_I

Paragraph 6.2.8.l(a) states in part that, "The term

minor surface defects'-as used in this procedure shallbe defined as defects in pipe having a depth not exceeding
(b) ,

5% of the nominal pipe wall thickness, or 1/16 inch,
whichever is less."

|
However, even though the term " minor surface detects"
pertains to defects in pipe, both the criteria in WPP/QCI-400

-

'

and the criteria contained in paragraph 5.6.1.11 of CS-P207
are utilized for inspection and evaluation of arc strikes onTherefore, since the code does not
NF pipe support material.
specifically address acceptance criteria for arc strikes on
NF material, the requirements contained in paragraph 5.6.1.11 of

|
'

CS-P207 provides evaluation / acceptance criteria which is not
provided in the Code.

No items of noncompliance or deviations were identified.

|
|

.

D
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(12) Paragraph 5.7.-2'of CS-P207 states that,_" Pipe support drawings:
'

.for B31.1 piping that indicate full. penetration groove welds
with fillet covers may be ' welded as just fillet welds. : The---

minimum fillet weld size for B31.11 pipe-integral Jattachments - .

shall be as follows:
. . -

. Fillet weld' size = .(0.7) x (the wall thickness of the -a '

; thinner of the pipe wall.'_ or the dummy stub' wall).. .

b. If the attachment is tension load due to a snubber - ~
or variable spring-hanger,' engineering calculations . -

..

must be performed to justify the strength of the weld." ,

The criteria specified in this; paragraph is for non-sa'fety-.
related piping systems designed and constructed to the require-

~

ments of ANSI B31.1. Discussion'with cognizant Bechtel engineers'
~

indicated that the orig?nal design for all-full pene ration groovet
!
: welds with fillet cover welds in B31.l' piping systems was found

to be very conservative. Therefore,.the criterion contained ~

in 5.7.2.(a) was developed to specify the minimum fillet veld a.
E "

size that would be required for the intended function. The- ,0
criterion contained in paragraph 5.7.'2.(b) apparently- has never
been used, but was developed to assure substantiating calculations,

were performed when required. l' ''

,

:

f
No items of noncompliance or deviations were-identified. ,

g. Allegation:_ "Bechtel generated (I was told) a'92 page NCR on !

electru.al tray hangers. I question whether the welds made

-.
on electrical supports prior to the NCR resolution were adequately
or completely fixed."

i *

NRC Findings: The implied allegation, that the welds made on !-
electrical tray supports, prior to the establishment of technical |
resolution for t..e concern . identified by the ~ referenced NCR, were .

*.

;

not adequately or completely fixed, was not substantiated.

f The NCR in question, No. E-1941, dated August 6,1980,~ consists
of 106 pages in its resolved and closed condition. The NCR identified-
a concern that flare-bevel welds may not be inspectable using .

previously established criteria and that welding symbols'for such
welds on drawings were not correctly shown on drawings. The NCR~was based
on conditions found to exist on four pieces of tube steel in-the
Unit 2 penetration area. The NCR resolution included the following:

(1) the acceptance criteria for flare-bevel welds were revised .

in Specification CS-C16, " Visual ~ Inspection Criteria for
Structural Shel and Miscellaneous Metal Welding to Meet
Design Requirements"

.
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(2) welding symbology for flare-bevel welds used on Bechtel
drawings was determined to be acceptable as drawn

(3) a 100% inspection of all flare-bevel welds made on .

tube' steel supporting electrical raceways, prior to the
'

generation of the NCR, was conducted and documented in the NCR

(4) 15 tube steel supports were reworked as directed by
Bechtel engineering

(5) all other supports identified by the field inspection reports -

attached to the NCR were determined, by Bechtel engineering, -

to be acceptable consistent with actual support loading and
the revised acceptance criteria

This NCR was evaluated for reporting applicability pursuant to the
requirements of 10 CFR 21 and 10 CFR 50.55(e) and determined to be
non-reportable by the licensee. The inspector concurs with the -

licensee's determination. .

e.
,

The revised criteria for acceptance of flare-bevel welds were provided! ''
to the staff at NRR, for review, in April, 1981, by Amendment 24 to
the FSAR revising FSAR section 3.8A, paragraph 3.8A.3.1.9.1.

Bechtel Engineering performed calculations, on December 31, 1980,
to determine the capacity of flare-bevel welds at SONGS-2/3. - The -

calculations were checked as required by the Bechtel design control
program on July 10, 1981. In addition to determining the capacity I

of flare-bevel welds the engineer defined acceptance criteria for
field inspection. The engineer used, as a basis, the computed weight
of cable tray sections filled to design fill conditions. It

should be noted that this assumption provides conservatism in that
the predominant number of cable trays in the field are filled
to less than design fill conditions. The analysis included
consideration of dead load and seismic (dynamic) loading conditions.
Additional conservatisms applied during the calculation process
include: .

The weld was assumed to have a shear strength equal to that.

of the base material; not the weld rod, which has a much
greater shear strength. The maximum allowed stress on the weld
was, therefore, based on the maximums allowed by code for the
base material.

The bending moment assumed in the calculation process was *

.

the worst case condition. The span length required to give
the maximum bending moment was computed to be about 21 feet.
Since the span length encountered in the field is about
10 feet the maximum bending moment which could be attained
under actual conditions is much less than the assumed bending
moment used in the calculation.

.
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Therefore, the inspector considers that Bechtel has shown justification
for not filling all flare-bevel welds on tube st. eel to flush ccnditions.

Examination of the engineer's analysis, which specified acceptance .

criteria to be used by inspectors in determining acceptable flare-
bevel weld size, raised questions as to where flush fill was required. '
Specifict+ ion CS-C16, in paragraph 3.1.9.3, states " Flush welds
shall apply when W is not specified." The inspector determined -

.

that dimension W was not specified on details 3, 4, 7, and 15 of
drawing No. 25190; details 16,17 and 23 of drawing 25191; and on
detail 4 of drawing 25199. The inspector selected a sample of - -

quality class 2 nuclear safety related supports, for field inspection- -'

to determine conformance with the flush fill' requirements of specifi-
cation CS-C16, above. The following Unit 3 supports, all HVAC were
examined: ,

Support No. Deta'il/ Drawing No. -

P-100 thru P-106 7/25190 - ,h
i'P-ll6 and P-118 15/25190

C-394 and C-395 23/25191
C-397 and C-398 23/25191 g
C-794 23/25191

Examination of supports C-397, 398 and 794 in the field established 4

that the specified attachment welds were not filled' to flush.
IHowever, these instances had been previously identified, analyzed
'

and accepted based on a completed nonconformance report resolution.

No items of noncompliance or deviations were identified.

h. Allegation: "Bechtel has not, in my opinion, complied with the ''

requirements of AWS D.1.1 (1974 edition), paragraphs 5.12.1. 5. ( 2) . (b)
and 8.15.1.3 ragarding filling of open weld craters on tray hangers'
and other items to crossection of the weld.

NRC Findings: The allegation was not substantiated.

The 50NGS-2/3 prtject is committed to the 1972 edition of AWS Dl.1
(Structural Welding Code). Paragraph 5.12.1. 5. ( 2) involves welding
procedure qualification (not field weld inspection) of pipe welds
and states that "For acceptable qualifications, the pipe weld,
when inspected visually shall conform to the following requirements:
...(b) All craters shall be filled to the full cross section of the
weld." Bechtel Specification WQ-2, implementing this section of the
AWS Dl.1 code, requires that weld reinforcement be removed by grinding
flush with the surface of the specimen. The requirement for flush
finish appears to be consistent with the requirement to fill open
weld craters to full weld cross section.

.

9

'
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AWS Dl.1 paragraph 8.15.1 requires that all_ welds 'shall ~ be1 visually,
inspected and defines' as acceptance . criteria "8.15.1.3 J All1 craters

L are filled to the full cross section of the welds." Bechtel.has
provided in specification CS-C16, paragraph 3.3.3,ithat " Underfilled -a

: groove weld craters shall be accepted provided that the depth of -

underfill =is 1/16 inch or :less. . Underfilled single-pass fillet
weld craters shall be. accepted provided the crater length
is less than 10 percent'of the weld Llength. On multi-pass;

~ - fillet welds crater depth 1/16. inch or less'shall be accepted.";

Specification CS-C16 is included in the SONGS-2/3 FSAR as Section 3.8A.! .

. The Final Safety Analysis Report (FSAR) was submitted to the NRC as a .'

; - part of the application for Operating License. ~ '

,

The Bechtel . Engineering position is that the criteria of- CS-C16 are
'

based on conseryatiye eyaluation of.the decreased load carrying
effective throat area and~the fact that the' weld metal; used~inLwelding,

of-steel structures has a substantially. higher minimum specified -
yield strength than does the base metal to which the weld' metal is
fused. "

!
. .

.7
.

Bechtel appears to have used code allowed engineering-prerogative
judgement in the definition of weld crater acceptance criteria based >

on evaluation of additional conservatisms applied by-Bechtel in the
engineering of structural joints.

t
s.

,

J

The 'results of the NRC staff's evaluation of the Bechtel criteria
| regarding filling of. craters is contained in' Appendix 4 to this report.

i No items of noncompliance or deviations were identified. [
,

i' i Allegation: Bechtel has not in my opinion removed all- arc strikes"
..

,

or- blemishes from base metal on' pipe supports or structural steel
i as required by AWS Dl.1 paragraph 4.4." :

i

NRC Findings: The allegation was not substantiated. ;

:. The alleger's concerns apparently are not based on his personal
experiences during his four weeks in the field but on the words'

contained in two Bechtel construction specifications.

Construction Specifications CS-C16.(paragraph 3.3.7) and CS-P207
(paragraph 5.6.1.11) both state that " Arc strikes are acceptable,'

;. provided that the craters, (1) do not contain cracks -(as determined
by visual examination), and (2) maximum size does not exceed 3/8"-'

;,

plan nor 1/16" profile. Arc strikes shall be free of any foreign -
| deposits which might interfere with the performance of visual

'

examination."
i

i t

.

!
! .

!
l
1

,
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AWS Dl.1 states in paragraph 4.4 that " Arc strikes outside of
the area of permanent welds should be avoided on any base netal. Cracks
or blemishes caused by arc strikes shall be ground to a smooth contour
and checked to ensure soundness."

The inspector could not find any arc strikes in the field which had '
not already been identified and dispositioned by Bechtel. Therefore,
the inspector requested that an arc strike demonstration be performed.
The purpose was to determine the effectiveness of Bechtel's. arc
strike evaluation criteria. Bechtel agreed to the demonstration-
and provided the welder and representative samples of structural steel
and pipe support material. Three arc strikes, of varying severity-
degrees, were made on each of three test materials; ASTM-A36 plate,
ASTM-A36 square tube and 516. Grade 70 plate. Discussions with
Bechtel welders and quality control engineers indicated that arc
strikes are never considered " accept as is" until evaluated. Bechtel
field practices were provided for in this demonstration in that' the
surface of the material was prepared prior to evaluation; light
arc ;trikes were buffed with emery cloth whereas heavy arc strikes
contcining weld rod deposits were ground out. The test specimens
were then visually examined by the inspector and the Bechtel quality 'a
engineer. Visual examination established that cracks did not. exist '

in the demonstration sample material. In order to determine the
'

effectiveness of visual examinations used to determine the absence
of cracks, a liquid penetrant examination was. performed on these'are'as.
The liquid penetrant examination verified that cracks did not exist
in the demonstration materials and, therefore, provides confidence ,

in the effectiveness of visual examination techniques utilized in the
field. Ultrasonic examination of the ground surface was performed I

and verified that minimum section thickness criteria had not been
violated in the grinding process.

In order to establish whether the arc strike evaluation criteria
used in this demonstration was also reflected in Bechtel's procedures
or instructions, the inspector reviewed the following documents
relating to arc strikes found on ASME or AWS material. -

(1) WPP/QLI-400 (ASME Section III Piping Installation) This
procedure also applies to ASME Section III, Subsection NF
material. Arc strikes are addressed in the following,

'

sections of this WPP/QCI:

6.2.8.2 - requires all arc strikes to be investigated..

6.2.8.4 - states that " Arc strikes found on pressure
.

retaining material / items and material / items welded thereto
(including ASME Code Section III-NF material) shall always
be removed. Arc strikes shall be evaluated using the
following guidelines:

(a) If the arc strike is categorized as a minor surface
defect it is removed but no documentation is required.

.

.

.
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(b) Arc strikes not categorized as minor are required to
be removed and documented on' an Supplemental Data Report
for Surface Defect Repair (SDR)." The SDR-contains
requirements regarding grinding, ultrasonic and liquid

- penetrant examinations.
.

(2) WPP/0CI-202 (Welding Control For' AWS Dl.1 Welding)_ Section 4.2.2 ~
requires that arc strikes on structural steel be evaluated per
CS-C16 and, if not acceptable, an NCR (Nonconformance Report)
be prepared. CS-C16 and CS-P207 state that arc-strikes are
acceptable provided they do not contain cracks. Cracks are
dispositioned, that is ground out and checked for soundness, in
the resolution of an NCR. This is in compliance with AWS D1.1 -

'

which states that cracks. caused by arc strikes shall be ground -

to a smooth contour and checked to ensure soundness.
'

CS-C16 and C5-P207 also state that arc strikes shall be
free of any foreign deposits which might interfere with the
performance of proper visual examination. Bechtel considers
that foreign deposits include blemishes. This is in compliance-
with AWS Dl.1 which states that blemishes shall be ground to .

a smooth contour and checked to ensure soundness. .[-

.

The inspector reviewed the qualification records of seven
Bechtel welding quality control engineers. Their resumes g(
indicated that all had the necessary education and/or
work experience to qualify as a welding inspector. In

'

addition, review of the training records revealed that these '

individuals were required to be familiar with construction f

specifications CS-C16 and CS-P207, and with implementing
~

procedures WPP/QCI-400 and WPP/QCI-202, regarding investigation
and evaluation of arc strikes. The inspector concludes that.. Bechtel does require evaluation of and remedial action for arc
strikes consistent with the Code and the criteria of CS-C16. .

.The inspectors examined portions of several safety related pi ing
systems and did not observe any arc strikes.

! No items of noncompliance or deviations were identified.
<

j Allegation; "I observed instances'where run off plates had not been
.

used as required by AWS Dl.1 paragraph 4.6 on groove weld terminations.
I cannot recall any specific locations, but I do recall observing
this condition on beam and girder splices, as supplied by at least
one vendor."

NRC Findings: The allegation was not substantiated.

AWS D1.1 - 1972, paragraph 4.6.1, states that, " Groove welds shall
be terminated at the ends of a joint in a nanner that will ensure
sound welds. Where possible this shall be done by the use of
extension bars or runoff plates."

.

m WDe * **
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Discussions with Bechtel. engineers' indicated .that runoff plates
| re generally restricted to high current density'or extension bars

automated welding processes, such as submerged 'and gas metal arc;

: ~ machine weldir.g processes,.where the control of the weld end fill-
is not possible. This type of welding is. usually'not donetat the '

+

plant _ site and would generally be- seen at a supplier / vendor shop.
manufacturing the structural steel weldments on a large' scale..

,

Bechtel engineers also stated that where extension bars are not
used, the beam or structural: material is cut off ~at.a point where
the material is' full section and meets the length requirements of. the

Runoff plates are not normally used at the site sincePurchase Order.
the main welding process is shielded metal arc,' a. low current _ density -

'

process wherein the welder can and does control _ weld-end fill to ensure
,

.a sound weld.
,.

; .

A review of four Purchase Orders,- for structural steel and sh' apes,
t

and the reference specifications indicated-that-Section 4.0 of the,

specifications titled " Specific Technical Conditions'.'' stated that'
all welding was to be done in accordance with the requ_ rements:of ,i,

AWS Dl.1 and that each weld was to be uniform in width 'and size,

,%n throughout its full length. .

.tn' <
<

The inspector examined several exposed structural steel beams
and columns and did not identify any instances of~ improper run
off plate use.

No items of. noncompliance or . deviations were identified. .

Allegation: "I believe that a spacer plate is missing on the upper. LI
.

k.
inside-door hinge of the Unit 2 containment. personnel hatch because-L
I observed a gap in the weld joint of-about -1/4 inch. I brought this
to the attention of my supervisor (name) who also shared that belief.
I believe that by bringing 'this condition to the attention of my. ,
supervisor I had properly performed my duty to identify this' condition.;

: I did not compare the drawing requirements to the' installed condition
| in making this determination of a-missing spacer plate because my;

supervisor had indicated to-me that it was the vendor's problem to
correct it and I had other ' work to do immediately.",

:
t

I NRC Findings: The allegation was not substantiated.

The inspector examined the as-installed condition of the upper
hinge plate assembly for the Unit 2 containment personnel hatch and-
compared the as-installed condition to the requirements of Drawing
No. S023-205-369-4, section "H-H." The inspector measured a gap.i

The!. of.about 3/16" between two plates which had been welded together.
drawing shows that no gap was the as-designed condition and, further,
the drawing did not specify the installation of a spacer plate in
that location. The inspector further measured and visually examined

' the fillet weld size and quality at the location specified and observed;

i
,

.

s

i

i _ _}.E. . , _ . _ . _ . . _ _
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that the specified 1/2 inch fillet weld was undersized (about ; 0.3
inch _. throat dimension) over about 3 inches of a total length of about
13 inches. The inspector further noted that Chicago Bridge and

-Iron, the supplier and fabricator of the containment personnel
hatch assembly, had installed additional weld metal to increase -

the leg size of t's fillet weld to compensate for the excessive
fitup gap. ,

This same concern was brought to the attention of the licensee on -

September 7,1982 during the licensee's interview of the alleger. .

The licensee had investigated the alleger's concern and documented ,

the results of that investigation. The inspector examined the licensee's
investigation results and interviewed the alleger's former supervisor,
to whom the alleger had originally expressed this concern. The
results of the NRC examinations and int.erview are detailed below.

The alleger's former supervisor stated that he had observed, in the,
company of the alleger, the fitup gap at the specified location and
that he had instructed the alleger to obtain drawings, determine A
what was specified, ascertain whether.the installed condition ; ''+
conformed to drawing requirements, and write a noncomformance report
if the as-installed condition did not correspond to drawing requirements.
On March 9,1981 the alleger asked his former supervisor what he I
had done about the observed condition. The alleger evidently
believed that his fomer supervisor had taken action to resolve
the situation. The alleger's former supervisor then wrote a Field
Inspection Report, dated March 10, 1981, documenting this fact and !
identified the condition to the Bechtel Lead Civil Field Engineer.

The Bechtel Lead Civil Field Engineer took action to havee
the installed condition examined by a Bechtel Welding Quality

'
Control Engineer and documented the results of this examination
by telephone notes dated March 10, 1981. This document identifies
that the weld in question did have a 3/16 inch fitup gap and had -
a throat dimension of 0.296 inches over a three inch length and s'tated
that the nominal throat dimension for a 1/2 inch fillet weld was
required to be 0.35 inches. The. conditions were described to two
Bechtel Civil Engineers in Norwalk, California and the telephone
note documents that these engineers determined that the as-installed
condition could be left-as-is with no detrimental effect on the
structure.

Following the licensee's interview of the alleger on September 7, 1982,
the licensee requested that Bechtel analyze the as-installed condition
and provide a determination of whether the installed condition was
adequate. Bechtel performed calculations of the installed condition,
based on the Chicago Bridge and Iron stress report for the personnel
hatch, and determined that the exi: ting weld on the upper hinge supports,
even with the 3/16 inch gap, is adequate to carry all imposed design

.
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These calculations were performed on September 10, 1982 and ~loads. |reviewed and stamped by a Registered Professional Engineer in the
-Civil Engineering discipline. The inspector reviewed the calculation I

a

and observed that the actual computed loads resulted in much less
|than the code allowed stress levels, thus confirming the conclusion-

previously reached by Bechtel Engineers on March 10, 1981.

No items of noncompliance or deviations were identified.
-

Allegation:_ I believe that Bechtel has misinterpreted the .

1.
requirements of the ASME Section III welding standards regarding ,

socket weld engagement length without initiating a code case and
The ASME code requires a gapobtaining appropriate code relief.

. ,

between the . pipe end and the fitting of "approximately 1/16 inch."
,'

I believe that the code should provide a more definitive acceptance
criteria than merely "approximately 1/16 inch."

NRC Findings: The allegation u s not substantiated.

The ASME Code Section III, Subsection NC, paragraph 4427, " Shape and,
,

'

size of fillet welds", states that, " Fillet welds may vary from
The size of the weld shall be determined'in s.

accordance with figure NC 4427-1." Figure NC-4427-1 specifies that | *- !convex to concave.
|the gap between the pipe end and the fitting shall be "approximately

1/16 inch before welding." While it is true that the Code does not I
provide a more definitive criteria for the socket weld fitup gap,
the Lechtel socket weld procedures (which are used at all thrca units) ;
do provide for definite limits on the fitup gap.

Bechtel Work Plan Procedure / Quality Control Instruction (WPP/QCI) /

No. 200, Appendix II, Revision 13.0, paragraph 6.3.1.4 states that,
"For socket welds, the fit-up root gap shall be controlled at all times
to ensure having a 1/16 inch minimum and 1/8 inch maximum gap before.

To accomplish this, during fit-up, line(.s) (minimum 1/2 inch
-

welding.
long) shall be scribed on both the fitting and the pipe so that when the

( pipe is fully inserted into the fitting, the lines are separated by
j a finite distance (x), predetermined prior to weld by the LFWE for

each case and recorded on the WR-5A _(or WR-5 if used). When
!
l

After scribing,possible, this distance (x) shall be 2 inches.
the pipe shall be withdrawn from the fitting at least 1/16 and
no more than 1/8 inch so that after fit-up, the scribe marks shall
be separated by a distance equal to x + 1/16 inch to x + 1/8 inch.
After welding, any measurement greater than x, but less than x + 1/8
inch between the scribe markes, ensures that the initial fit-up gap
was adequate."

|
A review of the Welding Procedure Specifications (WPS) used for socket|

welding, and the referenced General Helding Standards (GWS),
indicated that the socket weld fitup root gap criteria specified in

,

*,
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~WPP/QCI No. 200 was also contained in the referenced GWS.= The. General
P

Welding Standards essentially provide additional welding information
and are used in conjunction with the Welding Procedure Specification.'

;

A review of-earlier revisions; of WPP/QCI'No. 200 (from 1980 to the
present) indicated that paragraph 6.3.1.4'had not been altered or
changed ~in any manner from its present form. The 1980 to 1981 time
fram7 was the period that the alleger was'at the San Onofre site.

,

Discussion with Bechtel engineers, and a review of the ASME Code
Cases.and ASME Code Interpretations, indicated that no ASME Codei'

Cases or Code Interpretations dealt with questions addressing sockst
weld fitup root gap tolerances. Further, licansee personnel-indicated. '

.that no code cases were used for any aspect of socket welds or fitup
, root- gap tolerances.
'. -

! On October 19, 1982 the inspector examined approximately 40 socket.
welds in Unit No. 3 to ascertain whether the criteria contained in-
WPP/QCI No. 200 was being adhered to in the field. All socket welds
examined, except for one, complied with the requirements; Line,

.

line on the pipe and two lines on the socket fitting. - The distance' [No. S3-103-ML-053, socket weld No. SMH, was observed to have one
| .

2

between the line'on the pipe and the first line on~ the fitting measured
i;

approximately 17/8 inches.and from the.line on the pipe to the second
''line on the fitting approximately 21/16 inches. Upon being,

informed of this condition the licensee requested that a
radiographic examination be performed on the socket weld / fitting. A_

review of the. subsequent radiographic film indicated that.the actual
gap was as specified by the procedure.

.

No items of' noncompliance or deviations were identified.
.,

,

m. Allegation: "Bechtel Specification WQ-2, sheet 20, note 1, requires'

"shall not exceed 1/3 inch..." regarding maximum groove weld reinforcement
at Midland, Michigans Twin Nuclear Plant. ' This requirement should read
"shall not exceed 1/8 inch..." as required by the ASME Sectiori III'

code on groove weld. reinforcement. This 1/3 inch height may be, also,
( mistakenly implemented at. San Onofre."
,

NRC Findings: The allegation regarding the potential implementation-
of the 1/3 inch groove weld reinforcement at San Onofre was not
substantiated.

This allegation was brought to the attention of NRC investigative
personnel at the Region III office since that office has inspection
responsibility for the Midland plant.

|

L Bechtel procedure WQ-2 (Welding Standard Performance Specification)
is the test laboratory welder performance qualification procedure

! for qualifying welders to the requirements of AWS D1.1 (Structural'

Held Code) and not to the ASME B&PV Code. Procedure WQ-1 addresses
the qualification of welders'to the ASME B&PV Code. The maximum
reinforcement for groove welds is defined as 1/8 inch in paragraph 3.6.2
of AWS Dl.1,1972 edition. .

,

i

:
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The drawing referenced by the alleger is WQ-2-0,-Revision 0, and was
identified in that issue of WQ-2 as Sheet 20 of 31. Note 1 of sheet
20 of 31 states " Butt and corner joint reinforcement shall not

- exceed 1/3 inch and shall have a gradual transition to the plane of
the base metal surface.'.' This issue of WQ-2 was not used at the SONGS -
site.

.

The Bechtel Materials and Quality Services (.M&QS) organization in
San Francisco acts as a technical library of procedures and spe.cifications.
Bechtel personnel stated-that M&QS maintains several different editions
of the procedures and specifications and that it is the responsibility
of the appropriate site discipline project engineer to order that . ,
edition which is to be used at each particular site. ,

On February 22,1977.the San Onofre Project Engineer requested
certain welding and NDE procedures from M&QS. This memorandum
stated that an attached list of documents was to be filed and
distributed for use at the San Onofre jobsite. A copy of that
letter was sent to the SONGS-2/3 Construction Superintendent.
Among others, this attached list requested the issue of WQ-2,

'

Rev. O, dated November _ll,1975. ,: .
,

;%
The inspector reviewed WQ-2, Rev. O, dated November 11, 1975 and .

found this issue of the procedure contains only 17 pages and not the
31 pages contained by the document questioned by the alleger. Sheeti
11 of 17 contains a note 1 addressing the required reinforcement
in the preparation of bend test specimens and states " Weld reinforcement ,

and backing strip or backing rings, if any, shall be removed by
machining or grinding flush with the surface of the specimen." (

i
Therefore, the WQ-2 document used at the SONGS jobsite does implement
the requirements of AWS Dl.1,1972 edition, regarding groove weld
reinforcement applicable to bend test specimens.

No items of noncompliance or deviations were identified,

I believe that the caliber of individuals employed by"
Allegation:n.
Peabody Testing and others to perform nondestructive examination (NDE)
on welds in nuclear service applications was not acceptable. This
belief is based on the observation of many documentation mistakes
and spelling errors, such as the incorrect spelling of the words
" fillet" and " weld", as " filet" and "wel", on NDE reports prepared
by these individuals. Because of these observed spelling and other
errors, I question the abilities of these NDE personnel to perform
the required examinations, as required by their procedures. I believe
that established industry and Bechtel standards regarding the
qualification of HDE personnel are not sufficient to assure an
adequate level of personnel capability and knowledge in this very
important area of inspection."

.

'** * ' * * ' - " ' - w -eee
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NRC Findings: The allegation was not substantiated.

GE0, formerly Peabody Testing, is the NDE subcontractor at San Onofre ;

Units 2 and 3. For.the time period in question (October 1980 through '

August 1981) there were approximately 3,300 NDE reports generated.
The majority of these reports, about three thousand, were the results ~

of liquid penetrant testing (PT) which was the main nondestructive <
ctesting activity.being performed at the time. The inspector

reviewed three hundred of these reports and found only two containing
spelling errors. One report had the word " gouged" spelled "gouched" and
in the other report "weldolet" was misspelled "weldlet". The
inspector also examined the qualifications and certifications of the two.
NDE Level II individuals who prepared these reports and of nine other

.

NDE examiners who perfonned NDE activities during the time period
in question. These individuals were certified as qualified to
SNT-TC-1A in one or mor'e of the following nondestructive test
methods:

~

Radiographic Testing (RT).

Magnetic Particle Testing (MT). ,p,

- ,,
Ultrasonic Testing (UT).

Liquid Penetrant Testing (PT) '
. -

Ten of these individuals were designated as Level II in PT, two
as Level I in MT, six as Level II in MT, two as Level I in RT,
six as Level II in RT, two as Level I in UT, and one as Level III in '
RT, PT, MT and UT. The inspector reviewed procedure number 2.3 of
the GE0 Quality Assurance Plan entitled " Qualification and Certification
of Nondestructive Examination Personnel" Rev.. C, dated June 26, 1978.
This procedure describes the program under which the above individuals
were qualified.and certified by GE0 to perform nondestructive
testing. The inspector's review verified that this procedure is
in compliance with the requirements of ASME Section III, Section XI,'
and SNT-TC-1A. SNT-TC-1A are the guidelines established by the
American Society for Nondestructive Testing ~ for the qualification
and certification of nondestructive testing personnel whose specific
jobs require appropriate knowledge of the technical principles
underlying the nondestructive tests they perform, witness, monitor,
or evaluate. All eleven GE0 NDE individuals were qualified to
perform nondestructive testing, withi7 their respective certification
levels, in accordance with GE0 proced;res and code requirements.
The certification statements of the certifying GE0 Level III
attesting to each individuals qualifications were on file. Also
on file were the Bechtel Level III reviews and acceptance of
the qualifications of each GE0 Level I, II and III NDE examiner.
Review of the vision test records indicated that the annual visual
acuity and color vision examinations were performed and documented as
required. < Based on the above, the inspector concluded that the NDE
inspectors were qualified and properly certified.

No items of noncompliance or deviations were identified.
.

yaye_e_e on **T* ** Y"" "
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o. Allegation: Examination of the October 15, 1982 interview tape identified 3

j
the following concern.

The alleger indicated that Bechtel Power Corporation at the San Onofre-2/3.
(11 low hydr. ogen weld rod to be in open air for eight.site allows:

hours prior to use; (2). that Bechtel does not place low hydrogen
electrodes in a drying / holding oven after removal from the hermetically -
sealed cans; and (3)_ that the Bechtel site procedures allow the
issuance of weld rod upon removal from the hermetically sealed can.

'NRC Findings _: The allegation was not substantiated. .

Bechtel, through their Material and Quality Services (M&QS) Branch,
-

has established through test that, for the San Onofre site, low
hydrogen electrode exposure to the atmosphere can be a maximum of
12 hours. This position was submitted for NRC evaluation as
Amendment 20 to the FSAR. This criterion has been implemented in
WPP/QCI No. 200, Appendix I (Welding Filler Material Control
Procedure Specification), paragraph 5.5.6, which states in part

-

that, " Unused filler material shall be returned to the issuing rod .
L,

|.
^

room per the requirement of Table 2 or the completion of the ,
,,

Table 2 of the procedure i/ :.
assigned welds, whichever occurs first."
indicates that for, "Austentic, high nickel and carbon steel, low uf r

i

hydrogen covered electrodes -(E308L, E309, ENiCrFe-3, E7018, etc), g (f
the maximum time out of the holding oven is,12 hours or the end

. :

While out of the holding oven, the Bechtel practice ,

of the shif t."
at SONGS is to place the electrodes in a special closed box type

Thus, the electrodes are not continuously exposed to thecontainer.
atmosphere.

WPP/QCI No. 200, Appendix I, in paragraph 5.4.1.2.2 states that, i"When hermetically sealed containers of low hydrogen electrodes
-

i
(such as EXX16 or EXX18) are opened the electrodes shall be color i
coded and then immediately placed in a vented electrode holding '

The ovens shall be clearly marked to indicate their contents."oven.

On October 26, 1982, the inspector confirmed, through observation and
discussion with rod room attendants, compliance with the above criteria.

No items of noncompliance or deviations were identified.

p. Allegation: Examination of the October 15, 1982 interview tape
identified the following concern.

(1) to the best of his knowledge A-7The alleger indicated that:
steel exists at San Onofre Units 1, 2, and 3, especially at Unit 1,
(2) A-7 steel exists in pipe and tray hangers and in some structural
members, (3) that he reviewed Certified Mill Test Reports (CMTR)
for A-7 steel at the San Onofre site, and (4) that extensive use
of rim steel is allowed in structural applications.

_

_,e ,
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The allegation was not substantiated.
NRC Findinas:

A review of purchase orders and specifications for . structural
steel, by Bechtel and Southern California Edison contract

-

administrators, indicated that, for San Onofre Units 2 and 3,
-

d

no A-7 steel has been used or purchased for any safety relateThe minimum grade of structural s; eel allowed at Units 2
-

For San Onofre Unit 1, a review of allpurpose. lish,
and 3 is ASTM-A36 steel.
accounts payable, as far back as the licensee is able to estabindicates that no A-7 steel was purchased for any safety-related

. .
application. d

The allegers's contention that extensive use of rim steel is allowe
'

in structural applications is apparently a reference to A-7 steel.
This conclusion is based on comments made by the alleger during the

-15, 1982. The inspector
NRC interview of the alleger on October "No rimmed

notes that ASTM A36-1977a states in paragraph 5.2 thator capped steel shall be used for plates and bars over 1/2 inchGroup 1 refers to the,

thick or for shapes other than group 1." d

grouping of the various structural sizes and shapes as containeTherefore, theoretically Group 1' steelJ.

f i%
in Table A of ASTM A6-1979b. shapes less than 1/2 inch thick ar allowed, by ASTM-A36, to be'o

.

rim steel. !

In addition, the alleger makes reference to A-7 steel Certified
Mill Test Reports (CMTR) that he reviewed at San Onofre, howeverhe stated, later during the interview, that the referenced CTMR's were

.

This portion of the
for a non-safety related office building.
allegation has been brought to the attention of the licensee.

. No items of noncompliance or deviations were identified.
'

25, 1982 the
_ During the tour of the site on October l

alleger pointed to a low pressure Safety Injection System check va vebonnet to body stud which did not have full stud to nut thread engagemen .
Allegation:

tq.

The alleger stated that he believed that the ASME B&PV Code required
two threads showing above the nut on bolted connections and that he
believed this condition to be a violation of that requirement.

<

The allegation was not substantiated.
NRC Findings _:

The ASME B&PV Code, Section III, Division I, Subsection NC,
paragraph NC-4711, titled Thread Engagement, states "All bolts
or studs shall be engaged in accordance with the design" anddoes not provide any def.'nitive criterion as to how may threadsThe code further provides
must be above the surface of the nut.
in paragraph NC-4720, titled " Bolting Flanged Joints", that "Allflanged joints shall be made up with relatively uniform bolt stress."'

e
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The inspector established the following:

the valve in question (No. S3-SI-MU-087) was in the as-received.

condition from the manufacturer (Anchor-Darling).

all of the 16 body-to-bonnet studs, except'one, had at least.

flush stud / nut engagement. The one stud, which did not have
flush stud / nut engagement, was slightly less than 1/16 inch
below the top surface of the nut.

. -

the vendor's valve maintenance manual does not address any ~ -

.

criteria regarding stud / nut engagement and addresses only
bolt torque requirements, in apparent compliance with

'

paragraph NC-4720.

the depth of stud engagement into the body of the valve-

was, for all 16 studs, at least equal to the length of the-
threaded portion of the nut attaching the bonnet to the body.

a recognized text on Mechanical Engineering Design Shigley) I.

states on page 319 that the load on bolted connections is not
shared equally by all threads and, instead, the first thread

'takes the entire force. This provides rationale for the
apparent conclusion of the ASME B&PV Code that thread engagement
alone is not the critical factor in determining the acceptability -
of a bolted connection. r

The inspector finds that the as-installed condition conforms to the
design requirements of the valve manufacturer and, therefore, to the
requirements of the ASME B&PV Code, paragraph NC-4711.

No items of noncompliance or deviations were identified.

r. Allegation: The alleger, during the tour of the site on October 25,
1982, identified instances in the Low Pressure and High Pressure
Safety Injection Systems and the Component Cooling Water System
where he believed the tapering requirements of the ASME B&PV Code
had been violated in -the welding of piping to certain valves. As

examples of the concern the alleger pointed out two Unit 3 pipe
to valve attachment welds which had a section on the valve body that
approached a 1:1 slope instead of the 3:1 slope that he believed
should exist to conform to ASME Code requirements.

NRC Findings: The alleged violations of ASME B&PV Code requirements
regarding transition slopes were not substantiated.

The inspector found that the component cooling water system valves
pointed out by the alleger were socket welded connections which are
exempt from the 3:1 taper requirement by the code.

. .
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Regarding the low and high pressure safety injection systems,-

the licensee's commitment, contained in the FSAR, is to the 1974
Edition of the ASME B&PV Code, thrmgh Summer 1975 addendum. The
Code, Figure. NC-4233-1, requires that a taper of 1 in rise to 3 in
run be provided for a digtance of 1.5 times the nominal pipe wall -
thickness between the 45 m ximum slope section on the valve and the
pipe / weld junction attaching the pipe to the valve. Similar

'

figures exist in the 1974 ASME Code, Sections NB and ND.

The alleger, during the tour, pointed out two particular nuclear
safety-related examples of valve to pipe welds which he believed
violated the 3:1 taper requirements of the Code. These were on Valve
MU-062, in the low pressure safety injection system, and a Kerotest '

vent valve in the high pressure safety injection system.

The inspector examined the manufacturer's detail drawings for the aboveg
valves in question and examiried thE distances from the 45 maximum
transition in the field. These distances were compared with the
requirements of Figure NC-4233-1 of the ASME B&PV Code, 1974 Edition.

Based upon these examinations the inspector concluded that the .f
maximum slope (3:1 taper) requirements of the . Code were complied with
on each field installation in question. Further, the ' inspector veri.fied
that the actual slopes encountered in the ' field more closely approached
4:1 taper and thus were more conservative than the Code required
maximum of 3:1.

..4

On November 12, 1982, a copy of Figure NB-4250-1 was received at fRegion V from the alleger. The copy received was duplicated from
the 1980 Edition of the ASME B&PV Code, Division 1, Section III,

,

Subsection NB. As mentioned previously, the licensee is committed
to the 1974 Edition of the ASME B&PV Code. The valve to pipe welds
questioned by the alleger are governed by Subsection NC of the 1974
Code and not by Subsection NB.

The inspector examined the drawing copy supplied by the alleg'er and
concluded that the Code required 3:1 taper requirements were complied

|
with on the two valve to pipe welds questioned by the alleger.

No items of noncompliance or deviations were identified.

9. Exit Interview

| During the course of the special inspection the inspectors had numerous
discussions with licensee personnel while determining whether or
not the allegations were sustantiated. On November 15, 1982, the

' inspector contacted the licensee's Quality Assurance Manager and discussed
the scope of the special inspection. The licensee was informed that no
apparent i tems of noncompliance or deviations were identified ouring the
inspection.

|
t

|
|
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Oc:| ope t- |fgWDate:

Time: /c ; 3pom ,
/

I, 2. Earl Kent , voluntarily cake the following st: tenent to
IIessrs. Philip V. Joukoff and Cuen C. Shackleton Jr. who have
identified themselves to me as investigators for the U. 5. .

I?uclear 2egulatory Coccission (1:iC). I make this statement
freely with no threats or pronises of reuard having been mede
to me.

-

I. b ,8':c5 UA!h' | N'l.
I am 5'/ years old and have worked since .u--^ . .ls!4-3 as a .o g
velder, welding ouality centrol inspecter, ueloing engineer BT[]j

and author of weld,ing articles for velding journals. In 1937d4//|/h.J
I received a diplcma for coupletion of the Structural Engineer-
ing Course frca the ::nternational Correstendence Schcol,
Scranton, Fennsylvania. I worked for Bechtel Fouer Corpora-
tion as a Genicr Quality Ccntrcl Engineer in velding at the- e-

M San Cn%fre !!uclear Generating Station (SL.7GS) frco October, [
'

1980 until ytc.ier,1961. ,

;h
.

&/4 <--iMu 9 f~ -

During my emplove at Sci:GS I identified the follouing cen- ! **
cerns which were icentified to me by the ::10 personnel uho in- ,'
terviewed me on October 15, 1982 as possibly affectin.I nuclear -

safety {syst ems, frg p c-f-gg,s. j 7ggf.j, }",f;

N it'N *l7 M O I N(1) Pi- e 11ttersjuseo pipe cutters ,i.o make scribe mar.ns Icr. . ,

socket veld fitun measurements. These scribe marks
'

caused grooves i$-looth stainless and carbon steel .:ines
s c - - /

about 1" back from the veld area. I am conserned that z,.ds

these grooves might cause stress raisers. These condi-
.

tions exist on socket welded fittin,gs di-mmr Units 2
and 3 $ fpffjgf J /{ Sit /pl I.!//ft*/, ENi~rh/A&cdf /// [A

7

p g/.:/-
(2) Becht'el designers 1 - . use fillet uelds on e <- =de . ~tfMconnections of, beam.s in pire supporte and tray hangers:and OppgA/~; -

f
do not ueld all around the joint to restrain forces in all .

''

70 ,d/'' 'Sf/24 o //M_. d i r3_c t.E u e r eions. I feel this is a ecde vie'- ticn. i-!c proto- s

tyne t Q conducted to verify the adecuacy cf these d{/Wffi
Jgfd'b,.. ,. ,h')5'"~# - uelds. Therefore. the actual structural strength of the '}/ g 7 *,,"

electrical tray; hanrer/tubyg teel uelds used or the
Sci!GS%nothul:.*hnoun. This also / M *$actual material at

anrlies to c.ine nutuorts M'I alsc ieel that the(IE5uie //Y/8/[M8)
to' veld all'around i:he joint is a ceneric nroblem. 6/4~ ~

g' nfortunate).;f .an i in g n::ipion , #aoner , the cedes do /t'c7,.flie#f
0) nc-zdenanoYg%$$$*b!$ir*Qgj.mE.t?[olif/L q le th'ZCONDch

,

telc 8 '<g.j., requires ade.uate root YenetM Efh 11'" e
* - ~ '

[/k I recall th.t sr,=e of the vendor supplied uelded harduare
The one vendor

.,.f/p 4 f;tg g 72" "== not have odecuate root penetraticns.
' 1 can recall is 2,cck, 1 oelieve a sunller oi_ m!.'.C ecuin-

ment. I rcrember cne inntance cn a .icce of Zach harduare
fillet weld uith inndeounte r: =- car-e-t-raMon f,pgt C/Afg-nere a

o .

Or #

Pa: e 1 .

' . . ' . . *
. . : ;. ..

' W:G'''
~

a w: . ..w. _m ... ... . . .. ... - - ---
.e
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Continued Statecent of E. Earl 1:er.t . . . . . . . . . . l. . . .Page 2
I

uas identified during inspection on site. [ This instance was
c - If subsequently corrected by weld repair 4 done installatien in
V'" the plant. I don't remember if this equipment uas used in SGGS

I recommerd thet the NRC examine the besinning -

'hf7 f,g g ,f,, Units 2 or 3and end of fillet velds to assure root nenetration at these~M
.

dd supplied by this venii$r[ctive testing of' selected' supports
NI M, . ~

''"~~ area.y and conduct destr to determine if other fillet velds,.4ac eu>c/w/o5t.&h'p'/%$ e
have inadequate root pent trations,C,z. p/72-?,e. fj:,pg /deg/gpfp,59jgyp, g,4

~ . - . .

h- (1+) A steel bracke@ne .r.14eed between a Unit 1 hydrogen line 'on
t',

trip for steam generator. This was done because the hydrc5en'lihe e

I believe main-
'

had worn thin due to rubbing with another line.kigig 'g tenance econle at the site who were vorhinc during the reriod
,

~

/b M when dam'ge'due to the Unit 1 diesel generator fire was being
/ a

corrected would recember and be able to locate the designg/jf.g, 7g egg, I don't recall the enact locatien of thechange and spacer.-

$[r hydrogen line. To my best recollection there sasn't equirment
. ,.

within ten feet. I don't remember if there was any nuclear saYety-
related equipment nearby. I am concerned for the integrit; of ,,

nuclear safety-related equipment, if located g arby, and about .. (
'

the potential for loss of human life and fire,should this line' '

I recommend NRC conduct an examination of this hydrogen-
line and make certain it has sufficient wall thichness to be It [/frunture.

safely operated.t fp f;r ,ffA ggf' f jkgye%Tm ,kiffff;m- s:/.'ZA N/ /}d/~r~fi / /

M O O?Id. W f Al'd D T N12 |d/.h.% f r f Hi*E 75:li. h /E- f/5~/ h||C & t'/El & 7~Y ViZ g*

f' ,f,'
(5) I am c utia that ueld end returns are not requirea en meentelSection 6,fpara #g gv

~ #

8. 8.6, 8. 8. 6.1, and 8.8.6.2.d, NJS-D1.1,These conditions exist on de
jMC f/-V d'd'Ea~wYngs. This is in violation of M.-

d / granhaO/ '/fy/g?A g,A two page 3echtel Power
//I4/Vf''gft'a11Djec:: structural applic'ation,CCorporation tabl.e establishes that ce$tain nipe sunports must7,// ~

~

g|4'r conform to NdS-D1.1 requirements. -4NDc/WEX
.97'N/f(6) Bechtel Construction Specification CS - F207, Revision 7,

dated Anril 18, 1980, paragrauhs 3 6 and 5 7, contains visual
examination criteria used by Bechtel for pire supports and f,,8'

reference the ASME B?.:PV Code, Section III, Subsection HF. I' /</ff-f"' //,fyg:,

| told John C' Dell, investigative renerter for the Los Angeles
I /'B'4/jsty (' Tiidi,T@the visual criteria of CS - F2C7 are not in accord-

ance with tne above cede recuirements, narticularly in CS - P207
para ranhs 5.6.1 3 ( norosity and sla:-) . ueld convenity neicht
accentance criteria, 5.6.1.9 (underfilled cronve weld craters),

(arc strihe acce-tance criteria, and 5.7.2 (allouids! 5.6.1.11acids uith fillet caps to be welded as fillet uelds).groove

( C h 'f 9 'T N O.) T id hancers.
(7) Ecchtel generated 92 pace liCR on electrical tray ,

,,

I ouestion uhether the welds nade cn electrical suncorts prior ff,.:f

* r_esolution uere[ned. * jf2.fgWfJV C/c 4-M)({gyyg,9,j
^~

tc the ilC.j

, (3) 2echtel has rdt} cer.nlied uith the reouirements of n. 3 D1.1
j.pA p(1974 edition), r.arattra:hs 5 12.1 5.(2).(W) and 8.15 1 3_, _. /

,,MT /d,", ''' Jerardinr fillinc of o"en .: eld craters en ! tray hangers to full 8MN
,

!
,_

C/''|A!/r>6', t

,,f l'TEMf
/

i Q, *
I

I { c

:
-

'* - . i. .. E-b
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Continued Statement o f E. Zarl Kent . . . . . . . . . . . . . . . . . .Fage 3
g ff
q. r b - '

cress section of the weld. //z Ei 4 V/f,W Ef 'e A'

Sh/ / $ b -- - Q _,y, g g ,'
(9) Eechtel hss rM removed are strikes 2 rca base metal @%pefp//4//z7/t/j f

supports or structural steel as required by AUS D1.1 paragraph
,Q.4p }/p'f~fi&.'?// $.N*

(10) I observec instances where run off ulates "- m nc+ used as
required by AUS D1.1 paragraph h.6 'or groove weld terminat.icns. -

I cannot recall any specific locations, but 1 do recall ob-
serving this condition en baam and girder splicespf-.f ~ eft //////#77
9oV 4'f~ |-fd9f' ON6 //BAfDF/Z~r $N(11) I believe that a suacer ulate is missing on the upper inside N ,
door hinge of the IInit 2 containment personnel hatch because

'

g.,gjj//g'7g-I observed a gap in'the weld joint cf about 1/4 inch. I.

crought this to the attentien of my supervisor pho also
shared that belief. I believe that by brinr:ing this condition
to the attention of my supervisor I had properly perforced my
duty to identify this condition. I did not ccmrare the draw- - ,u

6,ing requirements to the installed condition in making this .

determination of a missing spacer platey [564 /pf5 pff''fDAfM/h?/4,$//>
|^/P|b}'/21D 10 }/2 Tifdf/1' LV)-I '/NG.[/SN(JC/L!f BriCS/Asi/*1h 4'9//20A7'/1"t ~

/

(12) I believe that Becht'el has misinternreted the recuirements of (' g @ 'E/( ,.
~ '

the ASME Section III uelding standards regarding socket veld
enragement lenrr.h.without initiating a code case and obtaining ///0g/4 T4.
appryriEte code relieG The ASME code requires a gap between /pffpp/j.fy
the pipe end and the fitting of"approximately 1/16 inch". I
believe that the code should provide a more definitive acceutance
criteria than merely "approxibately 1/16 inch". [l//p.6A/7-/-j /[5d/,l 25"g Ek /

||% ,d-/MW.Mt O/4tfNfre/f df Lo//6.h fW F/A? /S,wrYorp/f/f't.VrTHA/

(13) Bechtel specification WO-2, sheet 20, note 1, requires "shall p'j7gy g.,

p not exceed 1/3 inch..." regarding maximum groove weld reinforcement
kf'/[[F Fheighg This requirement should read "shall not exceed 1/8 inch ..."

f///g///,/f/ 'f as required by the ASME Section III code on groove weld reinforcement.
The 1/3 inch height - imulemented at San Gnofre.

. 5 |d-l'' 06 d|-fC A//ff?|.2 A',/.-f' Y., '

W'W s

* /g/{ (ll+) I believe that the caliber of individuals employed by Faabody Testing f pf[7 to perform nondestructive-examination (HDE) on welds in nuclear g''- " -service aunlications was not accettable. This belief is based en J 7 }'t1. .,
ooservation of many spelling errors, such as the incorrect _a g. . . . . - - - .

,b'd!//76/5/d.papellings of the words}' fillet" and " weld".[5n IfDWeports p'repared ,'; > v. .ene
..

~

by these individuals. Because of these observed spelling y ors,#
# g g j.7 g-jy, I question the abilities of these HDE personnel to perform the,

'
'

,M/.# reauired examinations as recuired by their trocedures. I believe
jt'h$t7 stloTi's Ed-~E dustrg st'andards regardihg the qualification of'

'

( ,,
urff f HDE personnel are not sufficient to assure an adequate level of

E personnel capability and knowledge in this very important area
-

/h A(U $fsd/|fC& of inspectton. g /<4/ca/ BY/ rrs Q
%

I have advised the above named /HRC rersonnel of other concerns I have
regardinr; inadequacies that I M- ciat' in Industry Codes and Standards\

(i.e. AUS, ASCE, AISC , etc. ). The HRC reuresentatives have told me that
these areas are not within$the jurisdict'icn of the riRC and although I do {

l'ktGHM _
kpia m wSs kwplasmaiysur,

wm(&z-SKde//'tf, B/me=-tilwinas dn.c iM 419fif/spp,1w lhw/N- a n ,,,.c,, ,,.,_m yr.

- -- ..

_
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|' Ccntinu n d St at e=en t of E. Earl Ent . . . . .. . . . . . . . . M. . . . . . . . . 0l . . . Pa p 4g;
not necessarily agrta with this, I do understand that iWNY Of'1

The NRC rapresentativas have also told ce that I can reportthis dr.-the case.j concern re

[Nf8 W $ garding Codes to the anplicable code coccittee. Mgq/gfg*b
'

my areas of

IfurtherhaveadvisedtheNRdAlf6 /S N 4 G W S $ dfE TN f&! P N!V ' Af k5?fAvr7t/ge/g
f

regarding welding done on non y, representatives that I have many c/ t-
ondern/pg4y

I have been advised by the NRC representatives that these areanuclear safety related systems and eauipment.f'
s j7,

me that I can report these concerns directly to the utilitynot within the jurisdiction of the NRC. The NRC representatives hav
s are also A

e told #
whatever other local, state, , SCE, or gor federal a5ency that has jurisdiction.

hNGF

$WASHi
i%bV19 iM 77k
UMifdp

.

rMe,.

NSSp /f5+p /y
1&Rw/M Fiross

?4W5 6/sWiku979/

\ Y. A.c//4

,

h

e
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e
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Continusd Statement of E. Earl Kent...........................Paga 5

I have read the foregoing state =ent consisting of this-and four other
typewritten pages. I have made and initialed any necessary corrections and
have signed my na;::e- in inle 'in the margin of each page. I swear.that the

~

foregoing . statement is true and correct. Signed on- - at
'

-

.

Signature: *

5. Earl Kent.

. .

Subscribed and sworn to before' me this day of ,.

1982 at .

'

Investigator:
Cwen C. Shackleton Jr.

.

Uitness: ,

Philin V. Joukoff .
Invesi;igator, OISFFO . l,
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Page 6

.

Octo ber 19, 1982
s

On Saturday, October 16, 1982, at approximately 2:44 p.m., in the city of

Cypress, California, E. Earl KENT stated to the undersigned that he would not

sign his attached sworn statenent. Mr. KENT, in response to questioning,

further stated that the statement, as amended by him, was true and correct

as amended.
~ '

.

INVESTI GATOR: /4/ ~~/ J/ t
-

Ow~en C. Slackl eton Jr. , Actyg' Director, OISFFO ,

WITNESS: M !

Phili.p V.foukoff, Inv ' ' I'. , DI S F F0
.

t

t

!
I

.

s
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1450 MARIA LANE, SUITE 210

WALNUT CREEK,CAllFORNIA 94596

....* -

Docket Nos. 50-361 OCT 2 91932
-

50-362
.

Southern California Ed'ison Company
~

.

P. O. Box 800 -

' 2244 Walnut Grove Avenue
Rosemead, California 91770

Attention: Dr. L. T. Papay

Vice President - -

.

Gentlemen: -

,

This letter relates to an on-going special inspection by this office into
allegations regarding. construction quality at the San Onofre Nuclear Power
Plants.

-.

During the course of our special inspection, questions have been! identified
regarding how certain requirements of the AWS D.1.1 Structural Welding ?.;

*Code, and ASME Section III Boiler and Pressure Vessel Code were met for
the San Onofre Units 2 and 3.

,, -

Based on discussions between Messrs. J. L. Crews and members of his staff
and D. E. Nunn of your staff on October 28, 1982, it is our understanding-

'

that you will provide to this office in writing by November 3,1982 a
discussion of your practices, including how you fulfilled code requirements, t
in the following areas:

a. Weld end returns on structural steel and supports as addressed
in AWS D.1.1. .

' |
b. ASME Section III, NF, pipe support weld visual inspection acceptance

criteria in the areas of porosity, slag, arc strikes, and fil. ling
, of weld craters.

c. AWS D.l.1 structural steel and support weld visual inspection
acceptance criteria in the area of weld crater fill.

Should my understanding as stated above not be correct, you should notify
this office promptly in writing.

,,O Sincerely,

pdW
h R. H. Engelken

U Regional Administrator

cc: J. G. Haynes
R. Dietch
J. M. Curran -

. . . _ . _ _-
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Southern California Edison Company $E'
PO.DCX000

2244 WALNUT GROVC AVENUC

ROSEMEAD, CALIFORNIA 98770

!bvember 3,198 2 -m m *.m . .. . m-

.

'

U. S. thclear Re gulatory Commission
Region V
1450 Maria. Lane, Su ite # 210 ..

Walnut Creek , C A 9459 6
.

Attention: Mr. R . H . En ge lk en '

Regional Adhinistrator

Dear Sir:
6'

,

S UBJ ECT: -Re sponse to NRC letter dated October 29, 1982,. on
allegation s regardin g construction quality a t ', .

San Onofre Nuclear Generating Station, Units 2 and- 3 :
*
*

Ib cke t tb s. 50-361 and 50-36 2
,

R EFERENC ES : 1) Sub j ect NRC Request Letter, Mr. R. d. Engelken !
to Dr. L. T. Papay , dated October 29, 1982

.

2) NRC Re gion V. In spection Re port- 50-361/ 8 2-27,
dated October 5,1982, Page 13, Item 6 ti

3) SCE Audit Re port No. BPCS-13-82, dated
Septembe r 20, 1982, Attacirnen t 6, Pages 1 and 2,
" Concern # 1 -En d Re turns ." (Transmitted
October 7,198 2, J. M. Curran to D. F. Kirsch,
NRC . ) ,

,

ENC LOSURES : I Weld End Re turn Requirements

II ASME Cod e, Section III, Subsection NF: Pip e
Supoorts: Visual- Acceotance Criteria for Weld
Porosity / Sla g, Arc Strikes , and Crater Fill

III AWS D.1.1 ; Weld Crater Fill Criteria

This letter provides the information requested in
Re ferenc e 1. ,

The design and construction practices employed at San
Onofre Units 2 and 3 were governed by the appropriate code as
de fined in regulatory doctnents or as generally accepted as
industry practice.

1

1

0 \
.



,
. ..

The applicable national standard that deals with
welding o f safety-related pipe supports in nuclear power plants
is the American Society o f Mechanical Elgineer s Boiler and
Pressure Vessel Code, Section III, Subsection NF (ASME CODE) .
Daly the ASME Code provide s definitions for acceptance of pipe
succort welds by visual examination. The Nuclear Regulatory .

Commission - (NRC) in their Code o f Federal Re gulations , 10CF R50
"

(Domestic Licensing o f Production and Utilization Facilities)
and Re gulatory Guide 1.26 (Qpality Group Classifications and ~
Standards for Water, Steam, and Radioactive Waste Containing
Comoonents of tbclear Power Plants), specifically approves the
use of ASME III for nuclear safety-related elements of the
plan t. The portion of the ASME Code governing pipe supports is '
Subsection NF. For San Onofre Units 2 and 3 the 1974 Edition -

Summer 1974 Addendum is the applicaole code. Specifically ,. San
Onofre Units 2 and 3 construction specifications for pipe
supports provide detailed acceptance criteria for welding which
comply with the ASME Code and interpretations of the Code
written by the ASME.

~

Outside the NF boundary the American Institute of
Steel Construction (AISC) specification and the American, Welding . .;
So c ie ty' s (AWS) Structural Welding Code are utilized. *

It is important that the detailed wording of g
*

oarticular paragraphs o f the engineering prepared construction -
specification be evaluated in the context of the overall quality
program. The quality program used for design and construction '

is comprised o f documented criteria and ~ guidelines that ensure f
the adequacy of the end product. These include design guides, *

Rational Standards and Codes , develo pmental work by contractors
and consultants, the qualification of welds and inaterials,
construction welding procedures , qualification o f welders , and
qualification of weld inspectors. To develop the criteria a
welding inspector uses to inspect a weld, the following
procedure is employed: ;

1) The code applicable boundaries are delineated on
engineerin g drawings;

2) There are Wo rk Plan Procedures a t the jobsite which
precisely define what to do;

3) Engineering documents such as construction
specifications and weld forms orovide inspection
criteria.

Based on these documents, NF Welding ( ASME III) would
be visually insoected by Pipe Suoport Quality Con trol Engineers
(QC E) in accordance with acceptance criteria specified in
construction specification C S-P207. Attachments to pressure

.

-, _ , .9 -- . _ . , - - - - -



- e,- . .-,

boundaries would be inspected.by welding QCE's using visual and
NDE procedures prescribed by _ engineering documents'specified on' "

the applicable weldin g forms. Structural stee l, where AWS- '

welding .is appropriate, would be insoected by QC E's to the
requirements o f Construction Specification C S-C16. All..
. cognizant QC E's are certified in _accordance with ANSI N4 5.2.6,
SNT-TC- 14, a s applicable.

Saecific responses to areas addressed in your letter pf
October 29, 1982 are a s follows:

a. Weld end returns on structural steel and supports as
,

addressed in AWS D.1.1.
,

As stated in Enclosure I, the design o f all' welded
connections f6r San onofre Units 2 and 3 is
established in accordance with the applicable code for
which the structure or component is classified.
Enclosure I describes the methods and practices for _

. assurin g the fulfillmen t o f cod e requirements .;
i

' '
.

b. ASME SECTION III, NF, pipe suoport weld visual ;\-

acceptance criter,ia in the areas o f porosity, slag, arc
s trikes , and filling o f weld craters.

.

}' 1

This matter is addressed in Ehclosure II.
.

c. AWS . D.1.1 structural steel and support weld visual
insoection acceptance criteria in the area of weld
crater fill.

.

This matter is addressed in Enclosure III.
*

,

'

In s ummary , Southern California Edison design and
construction practices as implemented at San Onofre Units 2 and
3 are consistent with applicable regulatory requirements , codes
and normally accepted industrial oractices.

Sincere ly ,

'

Enclo sure s

.
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.

WELD END RETURN REQUIREMENTS , SAN ONOFRE UNITS 2 AND_3

Eu sign Ea si s

The design of all welded connections utilized on the SONGS 2 and .
3 project is established in accordance with the applicable code ~
for which the s tructure or component is classified, consistent
with the design criteria and FSAR requirements. The AWS Code in
its " Foreword" s pecifies the following:

" Ibis Code does no t concern itself with such design
considerations as arrangement of parts, loading and the - '

computation o f stresses for proportioning the load-carrying
members o f a s tructure and their connection. Such
considerations, it is assumed, are covered elsewhere in a
general code or specification such as a Building Code, AISC
Specification for the De s ig n , Fabrication and Erection o f
Structurcl Steel for Buildings, . , or o ther. .

specification s prescribed by the owner." -

,

The AWS Code excludes from its jurisdiction the design i '(.

responsibliity for the weld details , a'nd further directs the
design function to the de' signing professional engineer who is
required to adopt and interpre t other appropriate design j
soecifications including AISC Specification for the Design,
Fabrication and Erection o f Structural Steel For Buildings

'

( A ISC) . In this regard, AISC 1.17.10 is considered in the
design and utilized accordingly. This AISC provision states as ,

follows:

' " Side or end fillet welds terminating at ends or sides,
respectively , o f part s or member s shall, whenever
practicable, be returned continuously around the corners
for a distance no t les s than twice the nominal size o f the
weld. This provision shall apply to side and top fillet
welds connecting brackets , beam seats and similar
connections, on the plane about which bending moments are
co mpute d . End returns shall be indicated on the design and
detail d rawings ."

The provisions of this requirement are clearly specified to
apply to structural components subject to bending where high
stress concentrations due to high local weld s tresses may exist
in extreme edges o f weld details. These include selected
connection details subject to high stresses which warrant such
con s ider at io n. The purpose o f this provision is elaborated upon
and discussed in considerable detail in technical references
used by practicing professional engineers internationally. The

_ . _ _ _
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Tage 2

purpose o f weld end returns are to assist in the redistribution
~

Lof.high local stresses when the following conditions Lapply:

1. .Where vertical welds are subject to high. stresses which are

i calculated to exist at extreme -tios of a weld group,
'

) generally from-large bending moments which have a tendency .

to "p ry" the- weld apart..

2. Where the weld -s tress is required to perform to its ma$ximum
i allowable stres s value, and furthe r, where maximum loading

conditions can readily carry the local weld stress intensi.ty.
! into yield conditions.- .

l 3. In applications for .which the local . tensile s tress' from
extreme bending effects are required to be' resisted by'

small, narrow -weld details.
I

In the~ design o f all structures and co=ponents 'in San . Onofre ,

; Units 2 and 3, AISC 1.7.10 has been considered. Where the
provisions o f this section are appropriate,: San Onofre ' Units 2. ., ?.
and 3 construction drawings and specifications provided weld i5

1 details, including weld end returns , which meet the provisions ,3
and intent o f the AISC Specifications. As a whole, weld end
returns have been -specified for appropriate design applications! ('j

when calculated weld s tresses approach code allowable . values.
These weld end returns have been provided conservatively even .

though the San onofre Units .2 and 3 design criteria limits the;

j Design Basis Earthquake (DBE) coabined stresses to 90" yield. !

Typical tyoes of details where weld ends have been specified to
1

. enhance local stres s conditions include:

1. Welded double angle s tructural connections with high weld;
s tre sse s (e.g. weld stresses near code allowables) which are

j field welded to intersecting beams and columns and for .which
" prying" is a credible' failure mechanism. ~ ' .

!
'

i 2. Special beas connections where beam brackets or seats are
required designed for high stresses (e.g. weld stresses near

i
code allowables) whose behavior' has a tendency, to " pry" the
weld detail.I

3. Special highly s tressed design connections which are not
i resisted in tension by a large weld segment whose behavior
| could result in "o rying" action.
!
' As such, the San onofre Units 2 and 3 structural design

aopropriately accounts for the provisions o f AISC 1.7.10 and
utilizes this provision for those specific conditions for which
it is intended to acoly.

.

t
-

l
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ENCLOSURE I,

Page 3

.

It is important to recognize the clarification specified in the
second sentence o f AISC 1.7.10 which states . This provision"

. .

shall apply to side and top fille t welds connecting brackets ,
beam seats, and similar connections, on the plane upon 'which -

handing momen t s are compute d." The referenced allegations
_

extend not only to Be chtel's interpretation of the provision,
but also to the AISC. The allegations contend that full welding-
all-around is "ootimum" and should be adopted for all details
which are subject to seismic considerations. The contention
obviously extends the interoretation of weld end returns to
conditions for which. it is neither recommended by the code, no'r '
required by the specific s tructural design conditions by~ the
designing professional engineer.

It was contended that weld end returns should be specified for
Tyoe A and B connection details.

,

I """ms.v t.
* y( . | s t'

'
'

,

"h,
,

; i
'

s ,k |' \
,

~
..

,

TYPE " A" TYPE "B"
i

1. The details are not appropriate for the types o f
connections for which AISC 1.7.10 is intended to apply...

2. The too and bottom welds (for. Details A & B) are d4 signed
to take the tension and compression loading components from
bending with a weld sized to take the full load - ;
a ccordingly . The vertical welds are designed to take the
full shear load. In essence, the top and bottom welds

| behave in a tension and compression ' mode, not one of
"pryin g." If the weld is sized to withstand the. full

,
design load a t allowable s tress levels , the weld end return

| would be located below the extreme weld fiber and would
i have limited value. The weld end return, if provided

|
according to the interpretations included in the

; allegations, would remain below the ~s tresses at the top
i fiber until the section reached yield levels. Since this

design condition is prohibited by the DBE criteria, the
weld end return, if installed, would have no meaning
provided that the too weld is sized to resist the full
design forc e.

,

|
|

|

.

!

|

L
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Page 4

.

The full "2t" weld may not be constructible orthogonal~ to3. .
the too weld since the curvature of the weld at the tip of
the structural member may prohibit its installation. This
condition is prevalent for angle member extrene ends and
certain structural shapes. In addition, the high stress

.

concentration caused by the nonorthogonal weld end return -

may increase stress concentrations.
.

4. The entire weld detail must be proportioned in such a
manner that adequate weld exists to withstand the loads.
Beam sizing is o f ten made utilizing s tock size member -

selection which provides some uniformity in ordering steel -

and some consistency in field erection. It is, therefore,

not unusual to see a member with oversize beam section
procerties ccnnected by a ~ weld detail which does not .'

.'

develop its full section. The importan t and relevant .
1design consideration is that the weld detail should be

sized to withstand all design loads imposed upon it. - Th e -
arbitrary selection of weld details which develop s1!1 beam ..

sections would lead to excessive construction delays,for T-

the olant, while adding nothing to the structural integrity 'i ?
9:o f the design.

!
5. The detail utilized for tension and compression members

(e.g. axial struts) do no t require the same attention to
weld end returns since " prying" is not, in general, a -

credible failure mechanism. ,

-

.

11-2-8 2
,

k

4

|

|
|

|

l
|

1

i

-

t

i
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ASME CODE, SECTION Ill, SUBSECTION NF PIPE SUPPORTS: VIS UA L
ACCEPTANC E GRITERIA FOR WELD POROSITY / SLAG, ARC STRIKES , AN6
CRATER FILL

Porosity and Slag
.

In addressing porosity and slag inclusions in pipe support
welds, Paragraph 5.6.1.3 o f San Onofre Units 2 and 3
Construction specification CS-P207 states:

Porosity and slag shall not be cause for rej ection."" -

.

From ASME NF-5360, porosity and slag are not cited as bases for
rejection of pipe support welds by visual examination. The
ability to visually examine a pipe support weld is a function of
the surface condition o f the weld. This surface condition o f
the weld may be minimally obscured by overlying slag. Surface
slag is not o f itself a cause for rejection of the weld and does
not limit the weld inspector's requirement to accept the< weld.
Removal o f the surface slag then allows the inspector to ', judge A

*
the visual acceptability o f the weld surface.

' :

Surface porosity also is not a cause for rej ection of the weld.
Minimal amount of surface porosity may result due to the
metallurgical nature o f the base metal and welding filler
material and methods required by the ASME Code, and as used with .

i
- qualified welding procedure s and welders. This resulting

surface porosity is compensated for by the conservative weld
metal allowable stresses required by the ASME Code. Weld ing
crocesses properly qualified and used in fabrication under a
controlled quality program as have been implemented at San
Onofre Units 2 and 3 will result in minimal porosity and slag in
the weld metal.

The construction specification acceptance criteria on porosity
and slag should be considered in the context of the overall
quality program.

Arc Strikes

Paragraoh 5.6.1.11 o f C S-P207 states:

" Arc strikes are acceptable , provided that the crater s ,
! 1) do not contain cracks (as determined by visual examination),,

( and 2) maximum size does no t exceed 3/8-inch plan nor 1/16-inch
| orofile. Arc strikes shall be free of any. foreign deposits

,

| which might interfere with the performance o f visual
| examination."

|
l

!

.

e

h
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.

Dven though the ASME Code, Subsection NF does not explicitly
discuss are s trikes, the ASME Interpretation in 111-80-109,
Que s tion (3) , state s tha t weldmen t surface defects are removed
without regard to the cause o f the surface defect. Ar c, s trikes
are of concern only if a crack is produced or the section size -

is reduced beyond required design section thickness. Arc
strikes are not likely to cause cracks in plain carbon steels

,

used for pipe supports. Plain carbon steels are essentially
nonhardenable steels. Fur the r , Paragraph 5.6.1.11 o f the '
specification excludes , in particular, crater cracks from
acceptability. Minor hardening that might result from arc ,

strikes in plain carbon steel is easily accounted for in the
massive surrounding matrix o f the ductile material. Arc strike s

,

might be of concern in alloyed steel materials. However, these
types o f materials are no t used in pipe hangers , cable trays
succorts , or s imilar items .

Most codes and s tandards including many AWS standards do not
treat arch strike s because o f the essentially co smetic nature o f
these discontinuities. These codes and standards include: .

: ''
"Scecification for Welding . Industrial and MillAWS D14.1 =

C r ane s"
\

"So ecification for Me tal Cutting Tool Weldments"AWS D14.2 =

.

Reoort, " Welding Ferrous Materials for NuclearAWS D10.5 =

Power Piping"

"Rull Weldin g Manual"AWS D3.5 =
.

" Power Piping"ANSI B31.1 =

i

ANS I B31.3 = "Pe trole um Re finery Piping"

Grinding o f arc strikes is permitted but does not require su h
grinding provided no crater cracks are present and a gentle or
rounded profile exists which does not encroach on the minimum
design thickness.

Because the significance of arc strikes in the carbon structural
and piping steels is minimal, a " Nondestructive Examina tion"
method which is likely to create are strikes is widely accepted
and in common us e throughout manufacturing and construction
industries.

The " prod method" o f magnetic particle examination may siso
cause are strike s on the componen t surface being examined. Tne

f act is , that on carbon steels arc strikes are so insignificant,
that an "NDE" oe tho d whic h induce s them i s wide ly used.

I
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usld Crater Fill Criteria, ASME
!

Paragraph 5.6.1.9 of specification CS-P207 addresses underfilled '
,

groove weld crate r. It state s: ~

.

.

" Underfilled groove weld craters shall_ be accepted provided. ~
the depth of underfill is 1/16-inch or less. Underfille d
single-pass fillet weld craters shall be accepted provided
the crater length is los s than 10 percent of the. weld '
length. On multicass fillet welds, crater depth 1/16-inch
or les s shall be accepted." e ,

ASME Section III, Subsection NF does not specifically address
acceptance criteria for , underfilled groove craters.- In response

to a specific inquiry on underfill, the ASME issued
In terpre tatio n 111-80-109, Question ( 4) . The interpretation
s tates that the ASME Code, NF-5360, addresses weld metal
indication s only , and no t concerned with underrun on fillet
weld size or length. The margins inherent in the engineering '
design o f welds accoun t fo r underrun on fille t size or length ;

de fined by the visual inspection criteria. The size of welds i,
'

shown on engineering drawings accommodate the underfill to the
extent specified in the Paragraoh 5.6.1.9, and this will not- ,

-

af fect the structural integrity of the weld. ;

,

r11-2-82
.

e
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AWS D.1.1, WELD CRATER FILL CRITERIA

Reconciliation between San Onofre Units 2 and 3 Construction i
Specification C S-C16 Paragraoh 3.3.3 and AWS D1.1 -72 Paragraphs
5.12.1. 5( 2) (b) and 8.15.1.3 regarding the filling o f weld .

craters is as follows, namely:

AWS 5.12.1.5(2) (b) "All craters filled to the full cross section
-

o f the wel d."

AWS 8.15.1. 3 "All craters are filled to the full cross section- '
o f the weld."

C S-C 16, 3.3.3 " Underfilled groove weld craters shall be
accepted'provided the depth of underfill is
1/16 inch or less. Underfilled s ingle-pass
fillet weld craters shall be accepted provided
the crater length is less than ten percent of
the weld length. On culti-cas s fille t welds ~

crater depth 1/16 inch or less shall be
accepted." . .",

,

This Section 3.3.3 applies to miscellaneous steel only and not'

t

to the main building members. The criteria for acceptance of t
'

welds in main building members is addressed in:
'

C S-C16, 3.1.5 "The weld may have an underfilled. crater
orovided that the underfilled depth does not ,

exceed 1/32", and the crater has a smooth
contour blending gradually with the adjacent
weld and base metal witnout acute notches.

Consideration o f underfilled craters, grooves, subsize, and .

concave fille t welds has been based upon conservative evaluation
o f decreased load carrying e ffective throat area. The weld ,

metal has substantially higher minimum specified yield strength
than does base metal, that is, 50,000 psi versus 36,000 psi.

CS-C16 is included in its entirety in the San Onofre 2 and 3
ES AR a s Ap oe, dix 3.8A .

11-2-82
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Southern California Edison Company .]NA a
P. O. BOX 8 00

2 2 44 W ALNUT GROVE AVENUE
ROS EM EA D. C ALIFORNI A 9 8770

TELEPMONE

J. M. CUR R AN ,

(2 3 33 $,21699

U4fe&G E R, QU ALtT V ASSU R ANCE .

November 3, 1982

.

Mr. D. F. Kirsch '

U.S. Nuclear Regulatory Commission
-Region V

1450 Maria Lane, Suite #210
Walnut Creek, CA 94596

,

,

Dear Mr. Kirsch: i

's f*=

Response to NRC Letter Dated October 29, 1982, o- [!*
.

SUBJECT: Allegations Regarding Construction Quality at
San Onofre Nuclear Generating Station, Units 2 & 3

g s.

Per your request at the November 3, 1982 site meeting, enclosed ,

29, 1982'from R. L.herein is Bechtel's response of October
tPatterson to J. M. Curran.

Please consider this as reference to our response of November 3,
1982 from Dr. L. T. Papay to Mr. R. H. Engelton.

-

Very truly yours,

i
~

L.
J. M. Curran
Manager, Quality Assurance

DBSchone:dsg
!

| Enclosure
:

e

)

(
'

9
i
|

. .._ .. . . _: -
. . . . . . _ _ . . .. ..

.=: ~;.s.n. :-~u a.~ ,.- . . , . . _ _ _ . ~ _ _ _ _ _ _ _ _ . . . .

-
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Bechtel Power Corporation,..

y. Enginects - Constructors

12400 East Irnpenat Highway

Norwalk. California 90650
Mart AOoAESS
P o Box 60660 TEAveNAL ANNEX.LOS ANGELES CALGORN:A 10060
TELE *<N( Q13) 564-6011

October 29, 1982
-

.

Mr. J. M. Curran
Manager Quality Assurance , ,

Southern California Edison Company
'

2244 Walnut Grove Avenue
,Rosemead, California 91770

,

San Onofre Nuclear Generating Station, Units 2 & 3
Subject:

Bechtel Job 10079
Allegations Made by Mr. E. E. Kent

,

SCE QA Letter, Mr. J. M. Curran to Mr. R. L. ;

Patterson, dated September 11, 1982, Subject: 1, gReferences: (A)
;y-

Same as above
,f

BPC Letter, R. L. Patterson to J. M. Curran, 1
\(B)

dated September 17, 1982. Subject: Same as
above 4

SCE QA Letter, Mr. J. M. Curran to Mr.~R. L.(C)
Patterson, dated October 15, 1982, Subject: f

Same as above

" Review and Assess-E. C. Rodabaugh, et. al ,

(D) ment of Research Relevant to Design Aspects of !
Nuclear Power Plant Piping Systems", NUREG-0307,
published July 1977, pp. 2-147 ,

2nclosures: (1) Response to Specific Allegations

ASME Section III, Subsection NF, 1974 Edition,(2)
Summer 1974 Addendum, NF-5360

|
! ASME Section III, Subsection NF, 1974 Edition,(3) Summer 1974 Addendum, NF 4427 and Figure NF 4427-1l

/
ASME Boiler and Pressure Vessels, Interpretation,;

(4)
No. 7, III-80-109

ASME Boiler and Pressure Vessels. Interpretation,(5) No. 6, III-1-79-176

Photomicrographs of Vibro-Graved and Scribed(6)
Marks

,

s

O
. um

-.
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South 2rn California Edison Company - October 29, 1982'
' '

Mr. J. M. Curran, Msnager, Quzlity Assurancs
*-

Paga Two .'

Enclosures: (cont.)
ASME Section III, Subsection NB, 1974 ^

(7) Edition, Summer 1974 Addendum, NB 4232.1, -

Figure NS-4233-1

ASME . Section III, Division I-Subsection NC,'(8)
1974 Edition, Summer 1974 Addendum, NC 4711,
NC-4720 . --

Supplementary Data - Structural Welding
.(9)

Design and Construction Adequacy

Dear Mr. Curran:

This letter responds to twenty one allegations made by Mr. E. E. Kentin-

pertaining to various aspects of welding, welder qualification andspection procedures used by Bechtel Power Corporation in the design: an
.,

d

Additional allegatiobs a

construction of the San Onofre Units 2 and 3 . A-7 |4
made pertaining to a hydrogen line wall thinning and the use of ASTM
steel on Unit 1 will be addressed separately.

I \
and were

The first four allegations were transmitted in Reference (A)The NRC has reviewed this information'

responded to in Reference (B). Additional information |

in NRC Report 82-27 and has closed these items.on one of these alledations developed as a result of the October 25,1
982

r

meeting with Mr. Kent is provided as Enclosure (9),

The remaining 17 allegations can be segregated into six categories:
'

Five allegations were made regarding the adequacy of visual accep-
,

/
tance criteria employed in Bechtel's Construction SpecificationA.

CS-P207 for American Society of Mechanical Engineer Boiler and Pres-Section III, Subsection NF, component sup *
sure Vessel Code (ASME)
ports and one allegation was made in relation to B31.1 (non-safety(Note, although not an allegation, Reference (C)
requested that Bechtel review the remaining paragraphs of Section S.6
related piping) .

of CS-P207 to show conformance with the ASME Code.)
Two allegations were made comparing the American Welding Society'si

( AWS) D.1.1 Structural Welding Code versus CS-C16, " Visual Inspect onB.

Criteria for Structural Steel and Miscellaneous Metal Welding to Meet
Design Criteria."

.

: ,

.,,,
. . . . , . . . . .

" - -

t

-
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* Southern California Edison CodpaayMr. J. M. Curran, Men:ger, Quality Assuranca
.

*

Peg 9 Three

These werefield operations.
Three allegations were made relating toibe marks, inadequate flare bevelf
pipe damage due to pipe cutter scrwelder qualification requirements.' ...

.

C.

weld details, and inadequatewhich question the structural adequa
cy

the lack
were the lack of prototype testing,gths, and the lack of fillet

-

Three allegations were madeD. These t

of welded joints.of precise knowledge of actual weld s renttached member.
.

welds that ecmpletely surround the a f runoff plates for groove
One allegation related to the question oBPC design or by our suppliers.

- ~

welding not being required either by 3 were expressed by Mr. Kent
E. '

The first related to theThe final two allegations on Units 2 and
after the site tour on October 25, 1 to pipe joint or pipe to pipe

982.F. Thedifferent.
slope requirements at either a valveschedules of the two components areuirements on the bonnet of a
joint where thesecond related to thread engagement req

~

wish to state ?.'check valve. Enclosure (1), we d

tices employ'ed by BPC were governegulatory documents er as generally
ii

Before addressing each item in particular,
that the design and construct' ion prac ('by the appropriate code as defined in re

* i
t

accepted as industry practice. with welding of safety related l

The applicable national ~ standard that dea sis the American Society of MechanicaOnly.the ASME Code
l ,

pipe supports in nuclear power plantsEngineers Boiler and Pressure Vessel Code
( ASME Code).

f pipe support welds by visual exam-) in their Code of Federal
/

provides definitions for acceptance oThe Nuclear Regulatory Commission (NRCf Production and Utilization
lity Group Classifications andWaste Containing Components ofRegulations,10CFR50 (Domestic Licensing oination.

Facilities) and Regulatory Guide 1.26 (Qua of ASME III for nucleari

Standards for Water, Steam, and Radioact veNuclear Power Plants), specifically approves
dthe use

The portion of the ASME Code govern
safety re3 ated elements of the plant. For the San Onofre Units 2 and 3 the :ISpecifically,
ing pipe supports is Subsection NF. applicable code.tions for pipe supports provideh

1974 Edition Summer 1974 Addendum is t ehich comply with the ASME Code
San Onofre 2 and 3 construction specificadetailed acceptance criteria for welding wwritten by the ASME.

C)
and interpretations of the Code

Institute of Steel Construction ( AISSociety's (AWS) Structural Welding
'

Outside the NF boundary the AmericanI
specification and the American Welding
Code are utilized.

.

=

| .

-

.

. . . .. . . ....
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Southern California Edison Company.. .
October 29, 1982Mr. J. M. Curren Maneger Qunlity Assurancs

Page Four'

m

ld'
It is important that the detailed wording of particular paragraphs of the

,

IEC j
construction specification be evaluated in the context of the overall BPC

The quality program used for the design and constructionquality program.
is comprised of documented criteria and guidelines that ensure the ade-

These include design guides, National Standardsquacy of the end product. by our Materials and Quality Service (M andand Codes, developmental work
QS) Group, qualification of welds and materials, construction welding . pro-
cedures, qualification of welders, and qualification of weld inspectors.
For example, to respond to an NRC request relating to the criteria a weld-
ing inspector uses to inspect a weld, the following procedure is employed:

,

(1) The code applicable boundaries are delineated on engineering drawings;
(2) there are work plan procedures at the jobsite which precisely define

(3) engineering documents such as construction specifications*

what to do: Based on these documents NF weld-and Form 84 provide inspection criteria.
ing (ASME III) would be visually inspected by Pipe Support QCE's in accor-Attachments todance with the acceptance criteria specifi:d in CS-P207.
pressr re boundaries would be inspected by Welding QCD s using visual and ,
NDE procedures prescribed by engineering documents specified on FCPJi d4.
Structural steel, where AWS welding is appropriate, would be inspected by

.

*

QCE's to the requirements of. CS-C16. . All cohnizant _ QCE's are certified in
;

accordance with ANSI N45.2.6 or SNT-TC-1A, as applicable.

In general, any statements extracted from the BPC construction specification
must be examined.in the context of the overall quality program.

.

Bechtel Power Corporation has reviewed the allegations made by Mr. E. E. Kent iThe design and construction prac-
and found them to be without substance.

.
tices employed by BPC are consistent with normally accepted practices, codes.

- and regulatory requirements.
Very truly yours.

BECHTEL POWER CORPORATION
'

0ns
e

R. L. Patterson
Division Quality Assurance Manager

SHF:jv

Mr. D. B. Schone, SCE (Jobsite)cc:
,

,

|

|

|

s

[ .. . .
*
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.

Response to Specific Allegations
.

,

*""'

The first six allegations were that specific sections of'CS-P207 are 75"A.
not in accordance with the AWS Code. As previously stated , the appli- IOE
cable code covering inspection of safety related pipe supports. is ASME '

Section III, Subsection NF, not the AWS Ccde. The following discussion
-

compares specific sections of CS-P207 versus the criteria of the ASME
-

Code [ items 1 through 6 and item 11 of Reference (C)).

In addressing porcsity and slag inclusions in pipe support welds,1.
Paragraph 5.6.1.3 of the specification states:

" Porosity and slag shall not be cause for rejection."
.

.

From Enclosure (2), ASME Code, Section III, Subarticle NF-5360,
porosity and slag are not cited as bases for rejection of pipeThe ability to visuallysupport welds by visual examination.
examine a pipe support weld is a function of the surface condition

This surface condition of the weld may.be minimallyof the weld. Surface slag is not of itself a caus.eobscured by overlying slag.
for rejection of the weld and does not limit the weld inspector'sRemoval of the surf ace slag then v.
requirement to accept the weld. i %allows the inspector to judge the visual acceptability of 'the weld i
surface.

I
Surface porosity also is not a cause for rejection of the weld.
Minimal amount of surface porosity may result due to the metal-
lurgical nature of the base metal and welding filler material and

,

methods required by the ASME III Code, and as used with qualifiedThis resulting surf ace porositywelding procedures and welders.
is :ompensated for by the conservative weld metal allowableWelding processes prop-stresses required by the ASME III Code.
erly qualified and used in fabrication under a controlled quality

~

program as have been implemented at San Onofre 2 and 3 will result
in minimal porosity and slag in the weld metal.

As stated previously, to take the construction specification ac-
ceptance criteria on porosity and slag out of context of the over-
all quality program is inappropriate.

Paragraph 5.6.1.4 of the construction specification for pipe sup-2. It states:
ports discusses weld convexity height acceptance.

Rollover" Convexity height may be accepted without limit.
(overlap) not exceeding 1/8 inch is acceptable provided t'e
toe or fusion line of the weld remains visible for examina-
tion."

.

N

g ,

- - ,,mm
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*' '
1

This paragraph from the specification deals only with fillet walds
.

Paragraph*

for pipe supports and not with piping pressure boundary.
5.6.1.4 is consistent with the requirements of Subarticle NF-4427 y."
of the ASME III Code, which is shown in Enclosure (3), and statesConvexity of a fillet 44-
that a weld may vary from concave to convex. 7# ;I
weld deals with additional weld metal deposited over what is re- '

quired by the drawing and may enhance the ability of a weld toAdditionally, convexity is self-sustain greater design loads.
limiting by the nature and type of weld process used and will not
cause significant stress concentration in the pipe support welds.[Enclo-In addition, Code Interpretation III-80-109, Cuestion (1)
sure (4)] confirms that convexity criteria are not addressed by
the ASME III Code.

Paragraph 5.6.19 of the specification addresses underfilled
.

3
It states:groove weld craters.

" Underfilled groove weld craters shall be accepted providedUnderfilledthe depth of_underfill is 1/16 inch or less.
single-pass fillet weld craters shall be accepted provided
the crater length is less than 10 percent of the weld length.
On multipass fillet welds, crater depth 1/16 inch or' less

,,
shs11 be accepted." 'i

' '

ASME Section III, Subsection NF does not specifically' addressIn response 9
acceptance criteria for underfilled groove craters.
to a specific inquiry on underfill, the ASME issued Interpretation -

III-80-109, Question (4) [ Enclosure (4)).
The Interpretation

states that the Code NF-5360, addresses weld metal indications
only and is not concerned with underrun on fillet weld size or

The cargins inherent in the engineering design of welds
-

account for underrun on fillet size or length defined by the visuallength.

The size of welis shown on engineering draw-inspection criteria.
ings accommodate the underfill to the extent specified in the
paragraph 5.6.1.9 and this will not affect the structural inte-/
grity of the weld.

Paragraph 5.6.1.10 of the specification addresses adherent we'1d4

spatter. It states:

" Adherent weld spatter, not removable by wire brushing, is
acceptable unless its complete removal is required for further

| processing such as coating."
|

Weld spatter on the surfaces of pipe support welds or base metal
has no effect on the structural function or integrity of the sup-

The ASME III Code, Subsection NF, does not require weldi

The specific question of weld spatter' removalport.
spatter removal. Their written response to
has previously been asked of the ASME.( shown in
the inquiry is contained in Interpretation III-1-79-176
Enclosure (5), and is consistent with the specification.

i
-
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5. Paragraph 5.6.1.11 of C5-P207 states:-

" Arc strikes are acceptable, provided that the craters (1) do ..

not 'contain cracks (as determined by visual examination), and g[
(2) maximum size does not exceed 3/8 inch plan'nor 1/16 inch 3WF

profile. Arc strikes shall be free of any foreign deposits -

which might interfere with the performance of visual examina- .

tion." ~

Even though the ASME III Code, Subsection NF does not explicitly
discuss are strikes, the ASME Interpretation in III-80-109, -Ques-
tion (3) (Enclosure (4)] states that weldment surface defects are
removed without regard to the cause of the surface defect. Arc
strikes are of concern only if a crack is produced or the section '

-size is reduced beyond that required design-section thickness.
Arc strikes are not likely to cause cracks in plain carbon steels
used for pipe supports. Plain carbon steels are essentially non-

hardenable steels. Further, paragraph 5.6.1.11 of the specifica-
tion excludes, in particular, crater cracks from acceptability.
Minor hardening that might result from are strikes in plain carbon
steel is easily accounted for in the massive surrounding matrix of
the ductile material. Arc strikes might be of concern in alloyed ,

steel materials, However, these types of materials are not used ; ,7
'

in pipe hangers, cable trays supports, or similar items.

Most codes and standards including many AWS standards do not treat (
Iare strikes because of the essentially cosmetic nature of these

discontinuities. These codes and standards include:

" Specification for Welding Industrial and Mill'AWS D14.1 = ,

Cranes."

" Specification for Metal Cutting Tool Weldments."- AWS D14.2 =

Report, " Welding _ Ferrous Materials for NuclearAWS D10.5 =
Power Piping."

:
'

" Hull Welding Manual"AWS D3 5 =

ANSI B31.1 = Power Piping

ANS1 B31.3 = Petroleum Refinery Piping

The Bechtel position on are strikes permits grinding of are strikes
but does not require such grinding provided no crater cracks are
present and a gentle or rounded profile exists which does not en-
croach on the minimum design thickness.

.

-f , , , , _h-
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The last allegation in this category concerns the ' substitution cf
.

6.-

fillet welds for a weldment combining a full penetration groove
weld with a fillet weld cover. Paragraph 5.7.2 of the specifica-

[ftion states:
M

" Pipe support drawings for B31.1 piping that indicate full- _-
penetration groove welds with fillet covers may be welded as '

just fillet welds. The minimum fillet weld size for B31.1
pipe integral attachments shall be as follows:

-

Fillet weld size = (0.7) x (the wall thickness of thea.
thinner of the pipe wall or the dummy stub wall),

If the attachment is tension loaded due to a snubber or..
-

b.
variable spring hanger, engineering calculations must be ,

performed to justify the strength of the weld."

Since the reference is to B31.1 piping, the scope of this paragraph
in the specification is limited to non-safety related piping sys-

These non-safety related areas of the power plant do nottems.
affect the safe operation of the nuclear safety related systems or

Thethe ability of the nuclear systems to be safely shut down.
original design using all full penetration groove welds with fillet

-

cover welds was found to be very conservative. Therefore, an al- ![
ternate design using fillet welds was developed. Engineering eval-

uation has determined that the minimum fillet weld size of (0.7) x (
(the wall thickness of the thinner of the pipe wall or the dummy I

'

'

stub wall) is adequate for bearing type loads (5.7.2.a). Para-

graph 5.7.2.b requires a substantiating calculation to assure the
1

adequacy of the design when tension loads are applied, i

In addition, field procedures require the preparation of an FCR
No FCR'sfor any modification of the dummy stub to pipe welds.

were found in a~ search at the site for cases where this alternate
procedure has been applied. It is therefore concluded that all
durmy stubs installed with fillet welds have been authorized by
engineering and properly sized to carry the imposed loads.

.

'

!
Reference (C), item 11, requested that BPC also review the remaining
paragraphs of Section 5.6 for compliance with the ASME Code.,

'

"The weld meets or exceeds specified size requirements.5.6.1.1
| Either or both fillet weld legs may exceed design size by
| 3/16 inch for welds up to .and including 5/16 inch fillet, and
! Welds ma;'1/4 inch for welds larger than 5/16 inch fillet.

be longer than specified. Continuous welds may be accepted
j in place of intermittent welds."

,

I

-
~ ~ -^ =
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.

Subsection NF of the Code is silent on this question. This critzric
.

precludes weld rejection when the welder has provided oversized fillet
welds within the bounds stated. It also permits acceptance of fillet .a,

welds which are longer than the drawing indicates. Both of these_ vari- gg.;
ances result in increased weld material deposition'which can not. reduce 32- -
the strength of the weld but may increase'its load carrying capability. . _ ~ '

5.6.1.2 "The fillet leg dimension may not underrun the nominal fillet
size by more than 1/16 inch for more than 10 percent of the '

weld length. For flange to web joints the undersize may not
be within two flange thicknesses of the weld end." -

Subsection NF of the Code is silent on this point. However, ASME Inter-
pretation III-80-109 (Enclosure (4)] issued May 12, 1960 is as follows:-

Question: Are undersized dimensions greater than 1/16 inch of a weld
considered as relevant indications when detected by visual
examination in accordance with NF-5360(a)?

Reply: NF-5360 addresses weld metal indications only. It does not

address underrun on fillet size or length. -

Engineering justification for allowing the fillet leg dimension to under ," ,

~ '
'

run the nominal fillet size is based up' n the inherent margin in the de-o

sign. For example, calculations on file demonstrate that when a 3/16
inch fillet weld (the smallest weld specified for use in construction oft t

pipe supports) is undersized by 1/16 inch for 10 percent of its lengt.5,
it has a usable strength of about 160 percent of the design limit load.

.

5.6.1.5 "The height of reinforcement of butt welds on each face of the-
l

weld shall not exceed the following:"

. Nominal Thickness Maximum Reinforcement
(inch) (inch)

)Up to 1, incl. 3/32
Over 1 to 2, incl. .1/8 i

Over 2 to 3. incl. 5/32 I
*

Over 3 to 4, incl. 7/32
Over 4 to 5, incl. 1/4
Over 5 5/16

|
This criteria is identical with the ASME III Code, NF 4426.

5.6.1.6 "There are no cracks or linear indications in the weld exceed-
ing 1/16 inch."

f
This criteria is in accordance with the ASME III Code, Subsection NF,
Subarticle 5360(a) which permits indications up to 1/16 inch. Subarti-
cle 5360(b) precludes the acceptance of any cracks.

i

:
i
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. .

and bas 2 metal,
" Thorough fusion exists betwacn the wald cetti

.

5.6.1.7 except as permitted ns roliover in paragraph 5.6.1.4."
-

This paragraph givesFusion is not specifically addressed by the Code.
,_

jg.yadditional criteria for inspection. g.

" Undercut (underfill) not exceeding 1/16 inch may be accepted5.6.1.8 for the full length of the weld provided it does not encroach
For members welded from both.on minimum design thickness.

sides, the criteria shall be applied independently except that
the cumulative dep;h shall not encroach on the minimum design
thickness."

The
This criteria is more stringent than the requirements of NF 4424. '

latter permits undercutting up to the minimum design thickness of the1/16 inch or up
-

base metal while this criteria limits undercutting to'

to the minimum design thickness of the base metal.

two allegations made concerned specific differences between
the AWS D1.1 Code and BPC Construction Specification CS-C16.
The nextB.

" Reconcile Ehe, apparent
The first question was given in Reference (C): paragraph 4.4 and CS-C16 paragraph,

differences between AWS D1.1 1972This allegation is identical to that
"

..

3 3.7, regarding are strikes." responded to previously in our discus'sion of paragraph S.6.11 of CS-P207.'
'

The major. difference is that AWS D1.1-74 paragraph 4.4 refers to arc g .

strikes outside the area of permanent welds.
(1) do" Arc strikes are acceptable provided that the craters,

not contain cracks (as determined by visual examination), and
*

3 3.7
(2) maximum size does not exceed 3/8 inch plan nor 1/16 inch '

Arc strikes shall be free of any foreign deposits
profile.
which might interfere with the performance of proper visual

-

i ns pection."

It should be noted that the application of Section 3 3 7 is confinedArc'
only to miscellaneous steel and not the main building members.
strikes are harmful only if they produca a crack or diminish the re-

For steels used in the construction of a rquired design thickness.
nuclear power plant, are strikes are not likely to produce a crack
because these mild carbon and austentitic stainless steels are notIn addition, the steels used in the buildingappreciably hardenable.
structural framework and the piping system and electrical system sup-
ports are not susceptible to cracking resulting from.are strikes.

Because the significance of are strikes in the carbon structural and
pipir.g steels is minimal, a " Nondestructive Examination" method which

are strikes is widely accepted and in common use
is li,<ely toydettet
throughou manufacturing and construction industries.

J-
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~he prod method of magnetic particle examination may also cause are-

strikes on the component surface being examined. The fact is, that on
carbon steels are strikes are so insignificant that an "NDE" method . . _ ,

--

Ln
which induces them is widely used.

The second allegation was presented by Mr. Dennis Kirsch in the Octo-- .

ber 19, 1982 meeting. He requested a reconciliation between CS-C16 and .
AWS D1.1-72 paragraphs 5 12.1.5(2)(b) and 8.15 1.3 Both of these
sections refer to filling of craters.

5.12.1.5(2)(b) "All craters filled to the full cross section of the
weld."

8.15.1.3 "All craters are filled to the full cross section of the '
weld."

-

333 " Underfilled groove weld craters shall be accepted provided
the depth of underfill is 1/16 inch or less. Underfilled

~ single-pass fillet weld craters shall be accepted provided
the crater length is less than ten percent of the weld length.
On multi-pass fillet welds crater depth 1/16 inch or less -

[ ,shall be accepted."
I*

a/
.s 9This Section 3 3 3 applies to miscellaneous steel only and not to the

main building members. y
'.

Consideration of underfilled craters, grooves, subsize and concave
i

fillet welds has been based upon conservative evaluation of decreased ,

i

Icad carrying effective throat area. The weld metal has substantially
higher minimum specified yield strength than does ba'se metal, that is, f
50,000 psi versus 36,000 psi.

Mr. Kirsch also requested SAR references for these and any other excep--

tions. CS-C16 in its entirety is in the San Onofre 2 and 3 FSAR as
Appendix 3 8A.

|

C. The next three allegations related to field operations:

1. The first of these allegations was that pipe fitters used a pipe
cutter to make scribe marks for socket weld fit-up, and these marks
would cause stress concentrations. Whi'a perhaps not a particularly
desirable method to use for scribe marks, any " mechanical damage"
would be controlled under our overall quality program.

Inspection and acceptance criteria are specified in Work Plan Pro-
cedure/ Quality Control Instruction 400 (WPP/QCI-400). By proce-

dure, minor surface defects not requiring corrective action are
defined as, " Defects in pipe having a depth not exceeding 5% of

Itthe nominal pipe wall thickness. or 1/16", whichever is less."
should be noted that the 5% limitation is a more stringent re-
quirement for small piping (2 inch and under) than the 1/16 inch
requirement.

.
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' " Mechanical damage # is definec' es scoring, ' gouges, pits, suspset
lap, seams, and similar types-cr surface. damage or defects that
may exceed the " minor surface cerects" above. ,

'

Visual inspections for physical damage on piping material are per- i
formed by certified QCE's and include the use of pit gauges to
verify the depth of scribe marks.

All scribe marks, including those made by a pipe cutter on socket
Remedial action of ,

welded pipe are inspected to these criteria.. '

non-conformances are dispositioned -in NCR's.
.

;

As a. design analogy to the effect of the grcove on the integrity
of the pipe, reference is made to the misalignment conditions per-

.

NUREG-0307 -[ Reference (D)),
mitted in Section III .of the ASME Code.

.

paragraph 2.9 2.2, ", Girth Butt Welds" states in part,
j

"It is recognized that thin wall pipe .can have relatively high
weld reinforcements; producing a significant " notch" at the

It is also-recognized that misalignment can signifi-weld.
cantly increase the local stresses in the welds. . Both of .

,

these aspects were considered in assigning the relatively ;e.indices of 1.4 and 2.5, respectively." .high C and K ,,
i

42 2
.

xK /2- !,

Therefore, the Stress Intensification Fa'etor (SIF) of (C$ignif)icant i
= (1.4 x 2.5)/2 = 1.8 is considered acceptable for thisFurthermore, Figure NC-3673 2(b)-11

'

notch effect and misalignment.
of ASME Section III requires use of 1.8 SIF for girth butt weld (as :

This 1.8 SIF requirement is also referenced in.NUREG-0307welded). The applicable SIF for the type of scribe marks[ Reference (D)]. f
under consideration and as shown in photographs of Figures 1 through

.re judged te be less severe than'the misalign-4 of Enclosure (6)
. ment and reinforcement covered in the referenced document and less

-

*

than 1.8.

In accordance with Figure NC-3673 2(b)-1'of ASME Section III, SfF
of 1.8 is applicable for girth butt welds with misalignment greaterTherefore, for the
than 10 percent of the nominal wall thickness.
scribe mark depth limitation of 5 percent of the pipe wall thick-

The SIF used for socket -ness, use of SIF of 1.8 is conservative.
welded connections is 2.1 (per Figure NC-3673 2(b)-1 of ASME Sec-The SIF of-2.1 is
tion III) which also includes the notch effect.For the San Onofre 2
greater than the SIF of 1.8 developed above,and 3 project, a SIF of 2.1 is used in design for all socket welds.
and therefore the socket weld is the governing design factor and

The moment loadings at the socket weld and
not the scribe mark.
the scribe mark (approximately 2 inc: es away) are. essentially
identical.

. ,
. .. . . . .
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Generally, th2 pressure dssign is not th2 gov 2rning condition fcr*

small piping. As far as the pressure design is concerned, allow-
ing for the 12.5 percent manufacturing tolerance, the nominal wall ^~'

thickness provided exceeds the calculated wall thickness by at
f._least 40 percent.
.

Therefore the 5 percent depth limitation. is adequate for pressure .

design as well.

2. The second allegation in this series related to flare bevel welds.
The allegation was unspecific. .

An apparent nonconforming condition was identified during a normal
QC inspection of cable tray support installations. The nonconfor-
mance related to the underfill of a flare bevel weld associated .

with a particular support detail. No acceptance criteria existed
to disposition a ' partial penetration flare bevel weld as specified
on the engineering design drawings. The problem was determined to
be programatical in nature and a Deficiency Evaluation Report was
generated (DER No. 69, dated November 4, 1980). The following is

a summary of the course of action which transpired to close out.
the referenced DER: | ,

' -~
.

The associated design , disclosure documents (Construction i[a.
Specification and SAR) were revised to incorporate the appli : '
cable acceptance :riteria.

k
('f

All partial penetration flare bevel welds were reinspected 'tob.
.the revised criteria. .

IEngineering performed a review of the original design andc.
identified the minimum acceptable dimension for the partial ,

penetration flare bevel weld,~

-

d. All nonconforming conditions were corrected and no further
applications of this type of detail were identified. /

i
The third allegation in this series related to welder qualification.

3 Mr. Kent stated that sheet 20, note 1 of Welding Qualification docu-
ment WQ-2 permits weld reinforcement of 1/3 inch contrary to para-i

graph 3 6.2 of AWS D1.1. Sheet 20 is not part of the welder qual-,

Review of theification program used on San Onofre Units 2 and 3:

document, however, concluded that the 1/3 inch was in fact a typo-
! This is consistentEraphical error and should have been 1/8 inch.

with detail E also contained on sheet 20.

The additional allegations were made concerning the structural adequacyD. the needThese allegations in particular were:of structural joints.
for fully welded connection details, prototype testing of weld details,
and methods utilized in tha selection of actual weld strength.

-

t
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1. Need for Fully Welded Connections*

There are no provisions in any structural' design- code, nor is it 4,

standard design practice, to require fully welded details for use _

in all structural, pipe support, or cable tray support designs. .e j
.

All structural design texts, specifications, codes, and technical .

references permit a broad variety of acceptable design details
which have been shown to provide required structural integrity to

~

meet the intended function of the supports. For example, the
American Institute of Steel Construction (AISC) Specification is
the national specification and design guide utilized by structural

In Sec-engineers for the design of structural steel components. '

tion 1.2 of the AISC Specification three basic types of construc-
-

tion and associated design assumptions are permissible, utilizing
design details whiph dictate the member sizes and corresponding
strengths. These three types include:

" Rigid-frame" (continuous frame) details which possessType 1 -
sufficient rigidity to minimize angular mo(eSent between
intersecting members. A fully welded or heavily bolted

47*#'6
pmc@ent resistant connection is representative! of .this .

' *'. ' . ,
design type.-? *

Type 2 - " Simple" frame details which permit unrestrained, free-
ended rotation for specified loading conditions, neces-1
sitating the design of the connections to resist shear '
loads only. A lightly welded or lightly bolted connec-

*

tion, or more heavily welded or bolted connection with
details which have flexible rotational capability (e.g. j
double angle connections) are representative of this de-

'

sign type.
.

.

" Semi-rigid framing" which permits partial rigidity (par-Type 3 -
tially restrained) for connections of structural compo-i

nents providing the moment resistant capacity can be
technically supported through accepted procedural adaly-
sis to confirm the degree of restraint. This design type

f alls between Types 1 and 2.

The selection of the connection type from these three approved
types has been made by Bechtel engineering based upon consideration
including intended function, required design integrity, types of
steel available, constructibility preferences, applicable codes,

The selectionregulatory requirements, and other relevant aspects.
of a particular connection detail is made to assure structural con-
sintency and technical compatibility with the analysis and design
of the structural system. Any arbitrary alteration of the connec-
tion detail outside the bounds specified in the design drawings
or construction specification could invalidate the basic design

.
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assumptions. It could also result in the overstress of structural
components in excess of specified code allowables. The connections
utilized for the San Onofre Units 2 and 3 project have been de- !?
signed. eviewed and checked by qualified engineers consistent with ][h
NRC quality requirements. As such, complete technical consistency

-

and design compatibility have been provided in the San Onofre 2 and
3 design throughout. See Enclosure (9) for additional information.

2. Prototype Testing of Weld Details

The design of weld details and welded connection details are based
upon nationally recognized design procedures which are referenced
in the project design criteria are specified in the SAR, FSAR and -

other regulatory documents. Such details utilize recognized anal- .

ytical techniques which appear in standard textbooks as well as
referenced codes. These designs are based upon accepted procedures
which have evolved since the founding of the American Institute of-

'

Steel Construction in 1921. This organization establishes, through
close interaction between industry and university development, ex-
tensive research and engineering studies programs to establish ,

acceptable design procedures, economical and efficient design re-
commendations, and methods to improve and control the quality of ~

structural steel. { ''
'

s:
The use of the AISC Specification and AWS Code in the selection of- (
relevant weld details precludes the need for prototype testing. I
providing the material, weld rod and welding procedures conform to
the stated code requirements, utilizing basic engineering mechanics "

principles. M and QS has performed over 800 welding qualification
tests to substantiate various welding configurations, materials, '

and essential welding variables. The AISC Manual states, "The AISC

.
Specification and the Structural Welding Code of the American Weld-
ing Society exempt from tests and qualification most of the common
welded joints used in steel structures. Such exempt joints are

designated as prequalified." The use of prototype testing for! weld
details is necessary only when unusual non-code weld rod or plate
materials are selected, and prior research and testing utilizdd in
code recommendations cannot be directly applied. Such prototype
testing can be utilized to justify the use of the proposed design.
In the San Onofre 2 and 3 design, no unusual materials or details
are utilized. The San Onofre 2 and 3 design utilizes comron indus-
try and code accepted structural plate materials, and standard weld
rod materials. As such, no prototype testing is required. All
materials, procedures, and code applications are described in de- .

tail in the project design criteria and the San Onofre 2 and 3 SAR
and FSAR.

3 Actual Strength of Welding Materials

The actual strength of welding materials is based specifically
upon code allowables for the particular component and its function.
The allowable stresses of weld rod material is based upon the spe-
cific electrode type (e.g. AWS A5.1 or ASME SA 5.1. E70XX) and

t
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tha matching bss2 m2tal comprising the joint detail (e.g. ASTM A-36-

or A570). The strength calculations are based upon these allowable
stresses, which are a percentage of the minimum specified material
properties, and engineering mechanics behavior assumptions speci-

~.

fied in code and textbook references. This approach results in ,-2 '

To tdEsignificant tensile strength margins over allowable values.
assure that apprepriate weld rod and connecting materials. are util-
ized, the design specifications include provisions for material

-

verification, material identification and control, and testing ,

requirements to the minimum specified properties. The allowable
stresses specified in the codes are based upon extensive univ,ersity
and industry testing and research, and years of shop and field
experience. The selection of AISC and AWS welding materials and
prequalified welding details results in a highly conservative , ,

welding design basis for the San Onofre 2 and 3 project.

The final allegation relates to the use or non-use by BPC and theirE.
suppliers of runoff plates for groove welding described in AWS D1.1,
paragraph 4.6.1.

.

The use of runoff tabs or extended backing bars are referred to in the'
Structural Welding Code, AWS D1.1-74, Article 4.6.1 as follows;

!

" Groove welds shall be terminated atxthe ends of a joint in a 73
manner that will ensure sound welds. Where possible this shall
be done by use of extension bars or runof f plates."

!

The allegation claims that Bechtel and its suppliers do not adhere to
this portion of the Code. ,

The use of runoff tabs is usually restricted to high current density f

automated welding processes such as submerged are and gas metal arc |

.
machine welding processes where the control of weld end fill is not ,

Since the bulk of the welding at' power plant sites ispossible.
shielded metal arc welding, the control of the weld end fill is of no
concern beceuse the process is one of low current density and can be'
readily controlled by the welder to ensure sound welding including [

Icomplete filling of the groove weld ends.

As to weldments produced by suppliers of structural steel (fabricated
Where the high cur-beams, etc.) the same circumstances would control.

rent density processes are utilized, extension bars are generally used.
Where extension bars are not used, the bean or structural material is
cut off at a point where the weld is full section and meets the length
requirements of the Purchase Order.

The Structural Welding Code AWS D1.1-77, Revision 2 recognized the fact
that the article on groove weld termination should not be inclusive of

For this reason Article 4.6.1 has been changedall welding processes.

in the 1977 edition and reads as follows:

.

.
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" Welds shall be terminated at the end of a joint in a manner that
will ensure sound welds. Whenever necessary, this shall be done
by use of ' extension bars and runof f plates." 4.. .

g
This same wording continues through the latest edition of the AWS Code 3QE'

(D.1.1-82).
-

,

F. Mr. Kent alleged in the meeting between SCE, BPC and the NRC after his
site tour that there existed cases where BPC did not meet the ASME Code '
requirements on a 3: 1 slope in the body of several Kerotest valves at
the valve to pipe joint. He also stated that this was true at the union
of two different sized pipes. He stated that NB, NC, and ND-4232 re-
quires this slope and that on the tour they had observed many cases
where this slope was obviously steeper, approximately 1:1 or 45 Our '
review of this allegation indicates again his superficial knowledge of

-

the ASME III Code. Englosure (7) extracted from Subsection NB of the
ASME III Code specifically states that the 3: 1 slope requirements is
in the weld prep area and extends only for a distance of 1.5 times the
thinner wall thickness. Thereafter the valve body or higher schedule
pipe is flared up to a 45 angle. Enclosure (7), page 3, is a copy of
a San Onofre Units 2 and 3 drawing showing the required slope, details

Observation of two valves taken from .consistent with the ASME Code.
spares and the valves and piping observed during the tour verified that . I
all code requirements were met.

'
'

\.The last allegtion made by Mr. Kent on Units 2 and 3 concerned thread!
engagement on one of sixteen bonnet to body studs for swing check valve
S3-1204-MU-087. The stud was recessed slightly into the upper nut. *

His allegation was that this indicated short studs were in use and the
thread engagement did not meet the ASME Code. The valve in question

was supplied by the manufacturer, Anchor Darling, in the same condition '

- as installed. The bonnet has not been removed since the valve was re-
' ceived at the San Onofre site.

Requirements for installation or fabrication of mechanical joints are
described in Subarticles NB/NC/ND-4700 [ Enclosure (8), page 13 (since
NB/NC/ND-4700 are identical, only NC-4700 is shown in the enclosude).
Subarticle NC-4711 " Thread Engagement", required all bolts or studs to
be engaged in accordance with the design. However, only Code Class 2
and 3 piping flanged joints are required to have bolts extend completely
through the nuts, Subarticle NC-3647.6(a) [ Enclosure (8), page 23. In
all other bolted connections used for pumps, valves, tanks and vessels,
thread engagement is a matter of design.

It is our conclusion that Mr. Kent's allegation is without basis since
the Code does not require bolts to be flush with the top of the nut

the vendor did(except for Code Class 2 and 3 piping flanged joints),
not require it in his maintenance manual, and the valve was designed
to be used with the studs and nuts provided,

t
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? h'F.5351-N F.55 30 SEtTION 111, DIVISION 1-SUBSECIlOS NF'

3 times the width. Rounded indications are in- nondestructive examination operations under this (
dications which are circular or elliptical with the Subsection are competent and knowledgeable of the 5

length less dan 3 times the width. applicable examination requirements to the degree
specified in N F-5520. All nondestructis e ex- 1

NF 5352 Acceptance Standards aminations required by this Subsection shall beb_
Performed and the results evaluated by quahfiedf

(a) Only indications with major dimensions greater nondestructive examination personnel. De as-
than in. shall be considered relevant.

(b) Unless otherwise specified in this Subsection, signment of responsibilities to individual personnel
will be at the discretion of the hianufacturer or

the following relevant indications are unacceptable:
Installer.

(1) Any cracks or imeat indications,
(2) Rounded indications with dimensions grea:-

er than in. NF-5520 PERSONNEL QUALIFICATION
(3) Four or more rounded indications whose

major dimensions are greater than in, when the - -

indications are in a line and are spearated by % in, or
NT 5521 Qualification Procedureless edge to edge. ,

(4) Ten or more rounded indications whose (a) Personnel performing nondestructive ex-

major dimensions are greater than % in. when the amination und:r this Secuon shall be qualified in
indications are in any 6 sq m. of surface with the accordance with SNT-TC-1 A.' Supplements and
major dimensions of this area not to exceed 6in., with Appendices as applicable for the technique and
the area taken in the most unfavorable location methods used. For nondestructive examination me-

~

relative to the indications being evaluated. thods not covered by SNT-TC-1 A documents, per. ,
sonnel shall be qualified by thet hianufacturer or

NF-5360 ACCEPTANCE STANDARDS FOR Installer to comparable levels of competency' by
VISUAL EXAMINATION OF

subjection to comparable examinations on the par-WELDS ticular method involved. The practical portioh of the
(a) Only indications with major dimensions greater qualification shall be performed using the bian-

than in, shall be considered relevant. ufacturer's or installer's procedure or part rep ,
(b) Unless otherwise specified in 'his Subsection, resentative of the bianufacturer's products.

cracks or other linear indicaticas are unacceptable. (b) The emphasis shall be on the individual's ability

Perfonn the nondestrucuve examination in ac-1

NF-5400 EXAMINATION OF SPRINGS c rdance with the applicable procedure for the
FOR CLASS 1 COMPONENT intended APP cation.li
STANDARD SUPPORTS (c) For nondestructive exammation methods that

consist i m re than one operation or' type, it is
NF 5410 REQUIRED EXAAUNATION AND PennissMe to use personnel qua%ed to perfonn one

ACCEI'TANCE STANDARDS or more operations. As an example, one. person may

Springs for Class I component standard supports be used who is qualified to conduct the examination

|
shall be examined af ter coiling by either the magnetic and another may be used who is qualified to interpret

and evaluate the results.particle or liquid pentetrant method. Springs with|

seams, slits, or quench cracks longer than 37o of the
bar diameter shall be rejected.

NF-5500 QUALIFICATIONS OF Persc,nnel qualification records shall be retained in
NONDESTRUCFIVE accordance with N A-4900.EXAAUNATION PERSONNEL

|

NF-5510 GENERAL REQUIREMENTS 25NT-Tc-I A and Suppletnceu u a Accoavnended Pracrect for
Nootie.s t ructsve Testmg Penorusel Qs.ahfacasson and Censf.carnon

it shall be the responsibility of the hianufacturer or pubtabed by tbc Arrencan Society for Noodestrucuve Tesung.

Installer to ' assure that all pe:sonnel perforTning 914 Qucago Avenue. Evanston. Illuson N)202.

68
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* 00-NF.4440.

NF-4400 RULES GOVERNING MAKING, ripples, grooves oserleps. abrupt ndges, and salleys
[EX.011NING, REPAlRING, AND to meet the requirements of (a) through (d) below.

HEAT TREATING WELDS (a) The surf ace condition of the finished weld shall
..

...

be stiitable for the proper interpretation of ra- g
NF4410 PRECAUTIONS TO BE TAKEN E''I # "" '''*9'' " '''" * ** Y

BEFORE WELDING aminations of the welds. In those cases where there is
* 9"* ". regarding the surface condition on the

NF-4411 Identification, Storage, and IIandling in erPretanon of a radograpk h ee film sham
' of Welding Materials compared to the actual w clo, surf ace for interpretation

Each .Nianufacturer or Installer is responsible for and determinanon of acceptability.

control of the welding electrodes and other matenals
(b) Reinforcements are permitted in' accordance

with NF4426.
which are used in the fabrication and installation of Undercuts shall not encroach on the required
components supports (NF-4120). Suitable identi- (c/ - '

secuan thickness. ,.

fication, storage.and handling of electrodes. flux, and (d/ If the surface of the weld requires grinding to
other welding materials sh:li be maintamed. Pre- meet the above cnteria, care shall be taken to avoid
cautions shall be taken to minimize absorption of

reducing the weld or base materialbelow the required
moisture by electrodes and fit, x.

thickness.

NF-4412 Ocanliness and Protection of Weld
NF4426 Reinforcement of Butt Welds

Surfaces '

The surface of the reinforcement of all butt weldedne method used to prepare the base metal shall
leave the weld preparation with reasonably smooth joints may be flush with the base material or may have ..

uniform crowms. He height of reinforcement cn eachs
surfaces. The surfaces for welding shall. be free of face of the weld shall not exceed the following
scale, rust, oil, grease. and other deleterious foreign
material. The work shall be protected from de- thickness:

I
-

(leterious contamination and from rain, snow, and
Nominal Matmum

wind during weldmg. Welding shall not'oe performed Thickness,in. Reinforcement,in.
.

on wet surf aces.

Up to 1, incl. h f

NF4420 RULES FOR MAKING WELDED Over I to 2 incl. %
Over 2 to 3, incl. h

JOINTS
Over 3 to 4, incl. h
Over 4 to 5, incl. %

NF4421 Backing Strips
' '

The materials for backing strips, when used, shall
be compatible with the base metal (NF-4240). ;

NF-4427 Shape and Size of Fillet Welds
NF4422 Peening

Fillet welds may vary from convex to concave.ne
ne weld metal may be peened when it is deemed

size of the fillet weld shall be determined in ac-necessary or helpf ul to control distortion. cordance with Figure NF4427-1.

NF4423 Miscellaneous Welding Requirements
#

Before applying weld metal on the second side to be
welded, the root of double welded joints shall be When plug welds are used on component supports.

weld shall first be deposited around thea filletprepared by suitable methods, su-h as chipping,
circumference at the bottom of the hole.grinding.or thermal gouging to sound metal.

NF4440 EXAMINATION OF WELDS
NF-4424 Surfaces of Welds *

All welds shall be examined in accordance with theAs welded surfaces are permitted. However, the
surf ace of welds shall be sufficiently free from coarse requirements of NF-5000. (.

56
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NF-4000 FABRICATION AND INSTALLATION NF-4 4 50 -N F.4611.

. . .

SURFACE OF
VERTICAL MEMBERS CONCAVEg g

CONVEX FILLET WELD FILLET
SIZE OF b,b LD ~

SURFACE OFLD g, / HORIZONTAL MEMBERS bM #

THEORETICAL THROAT ZE OF

EOUAL LEG FILLET WELD . WELD

NOTEt THE " SIZE" OF AN EOUAL LEG FILLET WELD IS THE LENGTH OF THE LARGEST
~

INSCRIBED RIGHT ISOSCELES TRI ANGLE. THEORETICAL THROAT =0.7 z SIZE. -

,

SURFACE OF
VERTICAL MEMBERS

CONCAVE

U CONVEX FILLET WELD FILLET

SIZE OF -
WELD

SURFACE OF
WELD b [ HORIZONTAL MEMBERS \ .

. --

A THEORETICAL THROAT
'

~ *-SIZE OF WELD
UNEQUAL LEG FILLET WTLD '

NOTE: FOR UNEOUAL LEG FILt'.ET WELOS, THE SIZE OF THE WILD IS THE LEG LENGTMS OF THE
LARGEST RIGHT TR1 ANGLE WHICH CAN BE INSCRIBED WITHIN THE FILLET WELD CROSS SECTON.

FIG. NF-44271 SIZE OF FILLET WELDS
-

NF-4450 REPAIR OF WELD METAL NF-4453.1 Defect Remosal. nacceptable def'ects

DEFECTS detected by the examination or t'est required byjNF-
5000 shall be removed by mechanical means or by

NF-4451 General Requirements thermal gouging processes.

Unacceptable defects in weld metal detected by NF-4453.2 Requirements for Welding .Ninterials...
..

examinations required by NF-5000 shall be Procedures, and Welders. De weld repair shall be

eliminated and, when necessary repaired in ac- made using' welding materials, welders, and welding

cordance with the requirements of this subsubarticle. procedures in accordance with NF-4125 and NF-
4300. !

NF-4452 Elimination of Surface Defects NF-4453.3 Blending of Repaired Areas. After repair.
~

Weld metal surface defects may be removed by the surface shall be blended uruformly into the
grinding or machining and need not be repaired by surrounding surface.

welding, provided that the requirements of (a), (b), NF-4453.4 Examination of Repair Welds. He
and (c) are met. examination of weld repairs shall be repeated as

(a) The remaining thickness of the section is not required for the original weld. ,

'

reduced below that required by NF-3000. .
. .

NF-4453.5 Heat Treatment of Repaired Areas. De
i (b) ne depression, after defect elimination, is repaired area shall be heat treated when required by

blended uniformly into the surrounding surface. py g
-

(c) The area is examined by a magnetic particle or
liquid penetrant method after blendingtoensure that NF-4600 IIEAT TREATMENT
the defect has been removed orin indication reduced
to an acceptable limit. NF-4610 WELDING PREHEAT AND

NF-4453 Requirements for Making Repairs to
W-Ids NF-4611 When Prebeat is Necessary

Excavated cavities in weld metal, whose depths He need for and temperature of preheat are

reduce the section thickness below the requirements dependent on a number of factors, such as the
of NF-3000, shall be repaired in accordance with the chemical analysis, degree of restraint of the parts

following subparagraphs. being joined, elevated temperature, physical prop-

57
.

.

.

3 . .
. _ n w



. . . . . - _ '

to so ios Page-33 Sheet 1 of 1
*

.. .

Interpretatisn: 1D 50109.

..

Subject: Section Ill.',:asion 1.NF s427 Shape and Stze of Fd!ct Welds.NF.4452 Eliminat:en of
Surface Defects.NF 5.1M Acerptance Standards for Visual Examination. Appendn y,

XVil 2454 Butt and Groove Welds 4-
%[t

'

Date issued. May 12.1950
.

File: N15012
.

Question (1): Does Section 111. Subsection NF provide requirements for the maximum conseury of
fdlet welds?

Reply (1): No.
.~

Question (2). Is the thestetical throat of a fi!!ct weld the minimum effe:tive throat? .

*
Rep!> (2) Yes.

Question (3): Do weld metal surface defects (NF s452) include arc stnkes?

Reply (3): NF s4 52 provides for elur.inatwn of weld metal surface defects without :cierence tc. the
cause of the surface defect. { ,

' r-. ,

Question (4): Are undersize dimensions.greatei than I/16 in..of a weld considere'd as relevant irk %
cations when detected by visual exaratnation m accordancE with NF.53'20(a)? j,,

t \.
Rep!) (4): NF.5360 addresses s eld treta!indicatwr.5 only. It does not address underrun on fil:et size

or length.
.

Question (5): Does XVU 245 Men of the 19M Editun mean that a % in double partia! penetration
#

groove weld jouung 3 in. thi:k matenaj together is unacceptable?.

,

Reply (5): Yes.

Question (6): Is it permissible to use a smg!c.besel full penetration stld without the use of bacbng
stnps et back gouging in the fabri:ation of weided tee joints m itnear type component supports?

Reply (6): Yes. |

.

6
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ti; t n 195. Its 1 n in, in 1 n us

.
-

* *

Interpreta con. !!I1 79 176

Se: tion 111. Didon i Di.si.,n : Reid 5;.a:terSubject. .. ,
'

4E
Date issued: Octeber 23,1979 'LE ,

,

File: N179 202

Is is required by Se: tion ID, Dvision 1 and'or Didsion 2,that weld spatter be removed forQuestion:
cosmeut pur;oes ifit does not inte:fere with . .:hes picassms on the use of the item in service,or if is
does not mterfere with subsequent NDE,or if pamr or other protecnve coatingis not required?

!!is not required by Se: tion Ill.D:dsion 1 and'or Division 2 that weld spatter be removedReply :
prodded it does notinterfere or tr .:t subsequent Code required 3:tivities.

.

,

Ir.terpre tation- 1D 149177

Section 111.Dms:or.1 Appenix V.N 2 Data Report FormSubject:

Date issued- O:tober 23,1979 ,

$ e.
e.

FJe: N179 223 s

f%'

% hen a Cerufi:ste of Authorizatior.is extended to a Seid site,what data report form
should be used for field fabricated parts and appurtenan:es such as cor.tainment vessel equipment huches'/

Quesuon:

| \.

% hen a Certificate of Autho .:.aconis extended to a field site for field fabncation of partsReply:
or appurtenances, the N 2 Data Repo-t Form shall be used for those parts and appurtenances intended to

,

receive an b7T stamp. The Authorized Inspector at the field site who has the responsibihty for assunng"

that Code requirements hase been met sha!! so signify by completing the "Cerufi:ation of Shop inspection
porton of the N 2 Data Report Fcem (Note. He text of the "Cerufsation of Shop Inspection" box does
not address the issue of where the inspection was made,i.e., shop or Seld It does address the issues that
inspection was performed by a duly authorized persoc at a point in time.)'

?

Interpretation: ID 1-79178
,

t

Section 111,Dmsion 1 Case N 71 Additiona' Materials for Component Supports
Subject:

Date Issued: October 23,1979

File: N179 247

How are the mammum allowable stresses to be calcu!sted for SB-150 Crade 642 material4esdon:
und in accordance with Se: tion lit, Case N 71-8 for Cass 1,2,3, and MC component supporu?

Reply: The a]]owable stresses and stress intens: des for Mate and $bellTy7e Component Supportsd

are provided in Tables 1 and 2 of Code Case N 718.For linear Type Compoornt Supports for bars ma e
from this r sterial. Table 3 provides the ,$ values needed for the appbcable formulas of XVll 2200,and
for bolQtg made to this spec:ficadon and gade, the Ultimate TensDe Soench Values of Table 5 may be
used with the eq.atrons appbcable to austeruti: steels from XVil 2460 of Appendix XVU.

29 .
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Scriba Lints for Sockat Walds '

-

,
.

The attached photographs show four samples of 3/8 inch 0.0. x 0.065 inch
...,

)'
Two of the samples were circumferential1y |~ lwall stainless steel tubing.

marked with a scribing tool and the other two were circucrerentially marked
-

,

and nutbered with a vibro-graving tool.

The depth of each type of mark was measured at 100x (magnifications) and, ,

-

The depth measurement represents the depres-
the depth is reported below.

sien below the original surf ace.
Wall Thickness At

Depth of Depth of Cire. Mark Numbers

Sample

No. Marked By Cire. Mark (in.) Numerals (in.) (in.) (in.) e .f' ,
j

1
Vibro-Graving 0.0005 to 0.003 0.001 to 0.002 0.070 0.072 } \

0.068 0.067 g
,

2 Vibro-Graving Up to 0.003 Up to 0.003-

0.070. g---

3 Scribe Up to 0.0015 ---

0.068 ---
---

.

4 Scribe Up to 0.003

FIEure 2 shows the vibro-graving '
Figure 1 shows the as received staples.

Figure 3 shows the;
surface numbers at 10x and the cross section at 100x. e

00x.
vibro-graved circumferential mark at 10x and the cross section at 1

Figure 4 shows the scribed circumferential mark at 10x and the cross section
Although both of the marking techniques produced marks of approx-at 100x .

(Samples 1, 2 and 4) the scribed surface marks are moreimately equal depth,

uniform and not as sharp as those made With the vibro-graving tool.

-

A
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SB 000-F ABRICATION AND 1.? STALLATION REQt'1REMENTS . NB.4230 NS 4:33- . .. .

NB-4230 FITTING AND AllGNING NB.4232 Masimum Offset of Aliped Sections
._

y pment of sedons shal1 be such that thea

NB-4231 Fitting and A.ligning Methods maiumum offset of the fm,shea, .w eld ws:1 not bet

Parts that are tc bejeired by welding may be fitted. greater than the appheable amount its:ed m Tabic 2

aligned. and retair.ed in position dunng the weldmc NB-4232-1 where i is the nominal dicknes or the23'

operation by the use of bars. jacks clamps. tack
thir ner sectic n at thejoint.-

~

fb> Joints in sphencal sessels.30ints with n head',
we!ds.or temporary attachments.

and joints between cylindrical she!!< and' hem-
NB-4231.1 Tack Welds. Tack welds used to secure ispherical heads shai! meet the requirement m TaNe

alist. ment shall either be remosed completely, when N B-42321 for loncitudinaliomis.~ '

they hase sersed their purpose.or their stopping and NB-4232.1 Fair ng of Offsets. Any 5ff et withm the -
startmg endt shall be properly prepared by gnnding allo,w@le _tpletance prov;ded abee shall be faaed to
or other se m ble means so that thes mas be
satisfactenly incorporated into the final 'wetd.' Tack

at least a 3 to I taper en_r tbe width of the firged --

we!d er. if necessary,by aJding r.dditionalw e'd etal -;.y
E we!ds shall be made by quahf ed welders using

beyend what wculd vie x:sc be the edce of the weld -
'

qiiahfied weldmc prosedures. When tack uetd5 are to In add: tion. offsett greater than those <tated m Table
become part of the fmi hed weld.* thes shall be
visualb examined nd defectne tack welds'remosed.

NB-4232-1 are acceptable prouded the seguements
' 'of N B 3200are met.

NB 4231.2 Temporary Attachments and Their Re-
mosal. Attachments which are welded to the com- NB-4233 Alignment Requirements When

Component inside Surfaces ireponent during construction but which are not
such as Inaccewible ! g

incorpora:ed into the final compenent, the' inside surfaces of componentg are
alignment lugs or straps. tie straps. braces. preheat

inaccessible for weiding or fairmg m accordance 3th -
;When

equipment, postweld heat treatment equipment. are
NB-4232.1. the inside diameters shall match efehpermitted. presided the requirements of(a) through other w uhin %in.When the tornpenent ar{ abgned

th) below are met.
fa) The material is identified and is suitable for concentncallv. a umform ms match of 3 .:in areund

welding but need not be certified material. the joint can result as shown m hg. N B-4233-1 sk. m
~

fbj The matenal is compatible for welding to the However. other variables not associated with the'
component material to which it is attached, diameter of the component often resuh m abgnments

fc) The weldir:p matenal is compatible with the that are offtet rather than coneentne. In these taiew
base material and is certified m accordance with NB-

the man.um micahennem at any one point wu Jn

thejomt shall not euced b;m..as shown m Fig.NB-~ 2130;
/d> The welder and welding procedure are qualified 42331 sk. (bh Should component tolerantes such as

in accordance with Section IX and the additional diameter. wall thickness. out of roundneu resuh in
inside diameter variations which do not meet the erequirementsof NB-4320.
limits. the inside diameters shall be (ounterbored.fe) The immediate area around the temporary

~

attachment is marked in a suitable manner so that sized.or ground to produce a bore within these hmitx

after removal the area can be identified until af ter it
has been esamined in accordance with (g) below.

(f) The temporary attachment is completely re- TABLE NB-42321
moved in accordance with the procedures of NB- MAXIMUM ALLOWABLE OFFSET IN

FINAL WELDED JOINTS42 I l-
(g) Af ter the temporary attachment has been Daecdoa of Jo'at5

removed the marked area is examined by a magnetic
S*c"oa a"5

particle or liquid penetrant method m accordance '
ton , iud.n : cuci.mie endai

with the requirements of Articles 6 and 7 of Section V t/d i ' /d '
and meets the acceptance standards of NB-5340 or uo to i/2. inct.

NB-5350.as APP cab!e. O*". 3/4 io 1.u2. iact
3y6n

i

U2' 3/d '"et usin.
us in.h ove usi

(h) The attachment weld or the area after removal o,,, i U2 io 2. met Lme' o'
tis 'a.
twe' of

of the attachment is postweld heat treated m ac- over 2
in s i . 3rs .n. usio m a

cordance with N B-4600.

165
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Fig. 55 42331 SECTION 111, DIVISION 1 - St*BSECTION NB
, , ,

.

I I/21 0
, - 45 M A X;MU M '[

1/.A)M -V
'

SLOPE .._ 1_. V

f
-

'

| MAXMUM *A.C#f

._ __XNI
,

,
- , -

1 32 m. M A X tv','M UN F C:.Y P':5 MATCH
-- - -- BOR E D! AMET E R : 1/32 in.

A AOUNO J>NT p;pg { _ _ _ _

. -

t OR 1.'4 in. IL ESSER)+

////77771
' ~

_

di ALTERSATE IF MTEG)W"

i . NOv-N AL t 4( IS NOT t.: SEDTHicr. Ness. e

,

i
4

/ \ b
[#

(a) -

/
CONCENTRIC CENTERLINE 5

I <

k

.

3/32 m. M AXIMUM AT ANY ONE PM | CO*jPONENT (POINT AROUND THE >

JOINT
.

(
)

(b),

'

OFFSET CENTERLINE 5

NOTE
THE COMBINED INTE RN AL AND EXTE RN AL TR ANSITION OF THICKNESS SHALL NOT EXCEED AN INCLUOED ANGLE

OF 30' AT ANY POINT WITHIN 1% i OF THE LAND.

FIG. NB-42331 BUTTWELD ALIGNMENT TOLERANCES AND ACCEPTABLE
SLOPES FOR UNEOUAL I.D. AND O. D.WHEN INSIDE SURF ACE IS

INACCESSIBLE FOR WELDING OR FAIRING
I
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TRANSIT /ONS ARE FOR VALVES, FIT!/NQS, AND EQUIP (dENE.f
'!I.

2.
FOR WELD END PREPS SEE DRAWING, 40048 04 40049.

}
3. t = NOMINAL WALL TH/CKNESS.4 INTERIOR AND EXTERIOR TRANSITION ANGLES SHAll NOT BE

COMBINED SO AS T0 DECREASEMINIMUM REQUIRED W4ll THKKNESS.
4. .

s. THE'YALUE Of lMIN.15 NHICHEVER OF THE FDLLQ]| LNG /S AffUCA8!L
. ~

!
(cJ THE M/M. ORDER &D WALL THICKNESS OF THE P/PEepERED'70 A
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TOLERANCE W /2.5 Y.,
,
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NC.4t,50-NC.48 0 SECTION 111. DIVISION 1 - SUB5|iCTION NC
. .- . . ,

t

N C s650 HEAT TREAT. MENT AFTER NC-4700 MECHANICAL JOl>TS f-BENDING OR FOR. MING FOR \
.

PIPE. PLNPS AND VALVES NC-4710 ' BOLTBG AND THRE ADING

" *E' * * ' INC-4651 Conditions Requiring Heat Tratment
After Bending or Forming All boits or studs shall be engaged in accordance

with the design. ~

fo) Fern.. tic al:o) s: eel pipe or forrned por: ions of .

pumps or sahes that hase been heated fc,r bending or
NC-4712 Thread Lt bricants -

other forming operations sha!! receise a heat treat-
ment in accordance with NC-4620 or a full anneal. a Any lubricant or compound used in threadedjoir.ts
normalizing and tempering treatment or a quenching shall be suitable for the senice conditions and shall
and tempenng treatment. not react unfasorably with either the service Dud or

(b/ Carbon steel pipe or formed perdens of pumps any component matenalin the system.
or sahes with a wall thickness gres:er than 34 in.

. .

;
inc!uded in groep P-Number 1 in Section IX that bas e S C-4713 Remoial of Thread Lubricants
been cold bent or formed shall recche heat, treatment

All threading lubricants or co npounds sh<.!: bem a:cordance with NC-4620.
remesed from surfaces which are to be seal welded.fc) Ferntic a!!oy pipe or forrned portions of pumps

or vahes with an outside diameter pester than 4 in.
NC-4720 BOLTING FLANGED JOINTSand a wall thickness greater than % m. included m

groups P Number 3 through P-Number 5 in Section
in boltmc casketed Dancedjoints.the, contact facesIX that have been cold bent or formed shall require a of the Danc'es'sha!! bear u'iformly on the cask et and -n

heat treatment in accordance with NC-4620.
,y,,, hall be properly compr'essed in a'ccordance I'

'

with the design principles apphcable to the type of
^

gasket used. All Darigedjoints shall be made up with '

(N C-4652 Exemp:; orts From Heat Treatment relatively uniform bolt stress. !

After Bending or Forming
*

.. NC-4730 ELECTRICAL AND MECHANICAL
If the conditions described m. (a) throuch (d) are PENETRATION ASSD1BLIESmet. heat treatment after bendmg or forming is not I

'#9 '' Electrical and mechanical penetration assemblies
(a) Carbon steel pipe or portions of pumps and shall be constructed in accordance with the rules for

vahes that have been bent or formed at a temperature components. except that the design and the matenals
of 1650 F or higher shall require no subsequent heat performing the electrical conductinc and insulatine
treatment. providing the requirements of NC-4213 function of electrical penetrations need not meet the
have been met. requirements of this Subsection. Tubes or piphs of 2

(b) Austenitic stainless steel pipe, or portions of in. nominal pipe size and less may be ioined to a
pumps or vah es that have been heated for bending or penetration assembly in accordance with the rules of
other forming operations may be used in the absent NC-4350.
condition unless the Design Specifications require a
heat treatment followine bendinc or formine.

~

(c) All austenitic stainless steel pipe, or portions of NC-4800 EXPANSION JOINTS
pumps or valves that have been cold bent or formed
may be used in the as-bent condition unless the NC-4820 FABRICATlON AND
Design Specifications require a heat treatment fol- INSTALLATION RULES FOR
lowing bendmg or forming. BELLOWS EXPANSION JOINTS

(d) Carbon steel and ferritic alloy-steel pipe or
portions of pumps or valves with size and wall The requirements of (a) through (f) below shall be
thicknesses less than specified in NC-4651(b) and (c) m et.
may be cold bent or formed without a heat treatment (a) All welded joints shall comply with the re-
followmg bendmg. quirements of NC-4000. '

222
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Ak15CLL .C000 - DLSIGN NC.;u7.2 3c.399,3~

. ' . . .

A - the sum of the mechanical allowances, in. heavy hexagon head bolts and shall ha%e ANSI
' g|,v.-% (NC-3613) Standard heavy semi-finished hesagon nuts.

(c) Alloy steel bolt studs shall be threaded full
length or, if desired, may have reduced shnks of a

r=d.(IM) (8) diameter not less than that at the root of the threadr.'
ney shall have ANSI Standard hean _hexagond"
nuts. Headed alloy bolts are not recommended.where

d - the inside diameter of the gasket for raised or (d) All alloy bolts or bolt studs and accompanyinc
6

lat face flanges or the pitch diameter of the nuts are recommended to be threaded in accordance
with ANSI Bl.1 Class 2A external threads and Classgasket for retained gasketed flanges,in,
2B internal threads.P= design pressure, psi

S- the allowable stress ,

NC-3687.3 Temporary Blanks. Blanks to be used for*~
test purposes only shall hase a minimum thickness not Reducer fittings manufactured in accordarice with

the standards hsted in Table NC-3691-1 shall be -

less than the pressure design thickness, r, calculated considered suitable for use. Where butt welding
from Equation 8 above, except thal P shall not be less
than the test pressure and the allowable stress, S, may

reducers are made to a nominal pipe thickness, the

be taken as 95% of the specified minimum yield reducers shall be considered suitable for use with pipe

of the same nominal thickness.strength of the blank material (Tables 12.0).

! ~

NC-3647.4 Flanges. Flanges shall be integral or be .

attached to pipe by welding. brarmg. threading. or NC-3649 Pressure Design of Other Pressure,

other means within the applicable standards specified Retaining Piping Products |(
in Table NC-3691-1. Other pressure retaining piping products.. man-

. ufactured in accordance with the standards list'ed inh..,' NC-3647.5 Gaskets Table NC 3691 1 shall be considered suitable for use
(a) Gaskets shall be made of materials which are in P P ng systems at the specified pressure-temp-ii

not injuriousiv affected by the fluid or by temp- erature ratings. Pressure retaining piping products not'

eratures within'the design temperature rance. c vered by the standards listed m Table NC-3691-1~

(b) Only metallic or asbestos metallic gaskets may and for which design formulas or procedures ar'e not
'

be used on flat or raised face flanges if the expected given in this Subsection may be used where the design
.

- normal operating pressure exceeds 720 psi or the f smularly shaped, proportioned and sized com-
temperature exceeds 750 F. However, compressed Ponents has been proved satisfactory by successful
sheet asbestos confined gaskets are not limited as to Performance under comparable service conditions.
pressures provided the gasket materialis suitable for Where such satisfactory service experience exists,
the temperatures. interpolation may be made to other sized piping

(c) The use of metal or metal asbestos gaskets is not Products with a geometrically s,mula~r shape. In the
limited as to pressure provided the gasket materials absence of such service experience, the pressure
at: suitable for the fluid design temperature. design shall S based on an analysis consistent with

NC-3617.6 Bolting the general design philosophy of this Subsection and
substantiated by at least one of the following:

(a) Bolts, nuts and washers shall comp.v with (a) Proof tests asdesenbedin ANSI B16.9;I

applicable standards and specifications listed in Table (b) Experirnental stress analysis ( Appendix !!).
.

NC-3691-1. Unless otherwise specified, bolting shall
be in accordance with ANSI B16.5. Bolts shall extend

NC-3689.1 Expansion Joints-General Re-
completely through the nuts.

qulrements. Expansion joints of the tiellows, sliding,(b) Carbon steel bolts or bolt studs may be used if
expected normal operating pressure does not exceed ball or swivel types may be used to provide flexibihty

300 psi for water or 250 psi for steam and the expected for piping systems.The design of the piping systems

normal operating temperature does not exceed 450 F. and the design, material, fabrication, exarrunation.

Carbon steel bolts shall be ANSI Standard square or and testing of the expansion joints shall conform to
(v

123

. . . . - .

- -- .... . ... .. . . . , . . .* :- .- .
.

.



-- %-- Pege .G Page 1* '
.

*. . .

.

Supplementary Data
Structural Welding Design and Construction Adequacy

.

a.

yg
Allegations:

_

In the walkdown of SONGS 2 and 3 conducted by Bechtel, Edison, and KRC '

several allegations
representatives with Mr. E. Kent on October 25,1982,
were cade concerning the subject of weld end returns, structural connec-

-

While the subjects
tions, and structural design adequacy in general.
addressed in Bechtel's original response to the NRC re=ain unchanged. .this

to the fullest extent,
supplementary information is provided to address,
these issues of concern to Mr. E. E. Kent which were identified in the
walkdown on October 25, 1982.

- -

.

'
-

These include: ,

51.17.10 andThe weld return require =ents of AlSC, Specification
Mr. Kent alleges that these requirements are notI.

AWS Code 58.8.6.
followed by Bechtel Pos Corporation according to his interpreta-

,

t ions .
i A

The need for fully welded or fully; bolted standard structural con-
nections or box sections which can ' develop the full shear'and bend '| *iII.

Mr. Kenf alleges that connections ,,

ing capacity of the section. 1

used to resist seismic stress conditions should develop the full ',
1
'

capacity of the section irrespective of load magnitude, direction
or other design considerations.

*

.

!,

I. Weld End Returns

interprets AISC 51.7.10 and AWS Code 58.8.6 as applicable toMr. Kent*

all structural details irrespective of load cagnitude, direction, typeshear, bending), or actual stressof load (e.g. tension, compression,
In particular, he has various concerns over the validity ofcondition.

specifying weld end returns for three types of connection detailsnot
as follows:

v
~uty _

!(! ). ._ _ __ . _ _<,
-=.- _ _ _

o
Pvn+1 h

g{ hr v. ..,

I
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Bechtel Engineering Position

The design of all welded connections utilized on the SONGS 2 and 3 project
are made in accordance with the relevant code for which the structure or

,

d S AR re- . . . -

component is classified, consistent with the design criteria anThe allegation concerning veld end requirements is incorrecti[:
ification

and is based upon an inappropriate interpretation of the AISC SpecThe AWS Code in its forward specifies the following:,

quirements.

and the AWS Code.

"This Code does not concern itself with such design considerations asloading and the computation of stresses for pro-
i

portioning the load-carrying me=bers of structure and their connect on.
arrangement of parts,

is assumed, are elsewhere covered in a general
forSuch considerations, it

code or specifications such as a Building Code, AISC Specification '
Buildi ngs ,-

the Design, Fabrication an Erection of Structural Steel for" -

........., or other specifications prescribed by the owner.
the AWS excludes from its jurisdiction theit is Bechtel's position that

design responsibility of the weld details, and f urther directs the design
function to the designing prof essional engineer who is required to adopthe AISC

and interpret other appropriate /asign specifications including tin this regard, AISC $1.17.10 is considered in the Bechtoi
This AISC provision states as follows:Specifications. v.

design and utilized accordingly. .
gx .

8'

ends or sides, respectively,
" Side or end fillet welds terminating at i S
of parts or members shall, whenever practicable, be returned cont n-less than twice the nos- e\.

uously around the corners for a distance notThis provision shall apply to side and top
'

inal size of the weld.fillet welds connecting brackets, beam seats and similar connections, -

End returns
on the plane about which bending moments are computed.
shall be indicated on the design and detail drawings."

,

The provisions of this requirement are clearly specified to apply to struc-to bending where high stress concentrations due to'

tural components subject These
high local weld stresses may exist in extreme edges of weld details.t

include selected connection details subject to high stresses which warran
The purpose of this provision is elaborated upon and

discussed in considerable detail in technical references and textbooks {used
such consideration.

For greater insight

by practicing professional engineers internationally.into this provision, several ref erences are included in this response.
The'

f high

purpose of weld end returns are to assist in the redistribution o
local stresses when the following conditions apply:

l d

Where vertical welds are subject to high stresses which are calcu atelarge bending .
to exist at extreme tips of a weld group, generally from1.

moments which have a tendency to " pry" the weld apart.
llowable

Where the weld stress is required to perform to its maximum a readily

stress value, and further, where maximum loading conditions can2.

carry the local weld stress intensity into yield conditions.

In applications for which the local tensile stress from extreme bendingld details.3.
ef f ects are required to be resisted by small, narrow we

,

..
- . ..

.
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In the design of all structures and components in the S0WiS 2 and 3 project,-

AISC 51.7.10 has been considered. Where the provisions of this section are
appropriate, Bechtel has provided weld details, including veld end returns, .

i As a n
which meet the provisions and intent of the AISC Specifications. D, :ii

whole, Bechtel has specified weld end returns for appropriate design appli-
-

Thesecations when calculated weld stresses approach code allowable values.
veld end returns have been provided conservatively even though th'e San .

Onofre 2 and 3 design criteria limits the Design Basis Earthquake (DBE) com--'
. Typical types of details where veld endsbines stresses to 90% of yield.

have been specified include to enhance local stress conditions include:;
'

Welded double angle structural connections with high weld stresses (e.g.1.
weld stresses near code allowables) which are field welded to inter-
secting beams and columns and for which " prying" is a credible failure '

.
,

! mechanism. -

Special beam connections where beam brackets or seats are required de-2.
signed for high stresses (e.g. weld stresses near code ellowables);

i
whose behavior has a tendency to " pry" the weld detail.

i

resisted _in'Special highly stressed design connections which are not3.
tension by a large weld segment whose behavior could result in " prying" n

i s |!**action. 'w
'

t

As such, the San Onofre 2 and 3 structural design appropriately accounts for9.f
the provisions of AISC 51.7.10 and utilizes this provision for those spect- \/
fic conditions for which it is intended to apply. ['

d

however, has refused to recognize the clarification specified inMr. Kent,'

the second sentence of AISC 51.7.10 which states ......"This provision shall .
I

apply to side and top fillet welds connecting brackets, beam seats, and'

similar connections, on the plane upon which bending moments are computed."
His criticism extends not only Bechtel's interpretation of the provision,~,.

He contends that
~

but also with the AISC with whom he apparently disagrees.
f ull welding all-around is " optimum" and should be adopted for all detailsThis feeling obviously ex-which are subject to seismic considerations.
tends his interpretation of weld end returns to conditions for which it is
neither recommended by.the code, nor required by the specific structur,'al

j design conditions by the designing professional engineer.'

Mr. Kent contends that weld end returns shot.1d be specified for Type A and
B connection details. Bechtel disagrees for the following reasons:

appropriate for the types of connections for which1. The details are not
AISC 51.7.10 is intended to apply.

The top and bottom welds (for Detail A) are designed to take the tension2.
and compression loading components from bending with a weld sized toThe vertical welds are designed to taketake the full load accordingly. the top and bottom velds behave in athe full shear load. In essence,

t ension and co=pression mode, not one of " prying". If the weld is sized

i
'

~. _ _. , _ * ;*r . . . - . -, -
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to withstend tha. full 42eign lecd at cllowablo streso 1svele tha vald
end return would be located below the extreme weld fibsr end w:uld hcva

-

The veld end return, if provided according to his in-limited value.
terpretation, would re=ain below the stresses at the top fiber until. ]. |. Tthe section reached yield levels. Since this design condition is pro-
hibited by the DBE criteria, the weld end return, if installed, would tK_

!
"~~

have no meaning provided that the top weld is sized to resist the full
design force.

.,

3. . The full "2t" weld =ay not be constructible orthogonal to the top weld
-

since the curvature of the veld at the tip of the structural member may
prohibit its installation. This condition is prevalent for angle mem-

In addition, the hi8hber extreme ends and certain structural shapes.
stress concentration caused by the non-orthogonal veld end return may - -
increase stress concentrations. 1

ade-
The entire veld detail mu,st be proportioned in such a manner that4. Beam sizing is often made
quate veld exists to withstand the loads. |

,
,

utilizing stock size member selection which provides some uniformity inIt is, there-
ordering steel and some consistency in field erection.
fore, not unusual to see a member with oversize beam section properties
connected by a weld detail which does not develop its full section.

,

~

The important and relevant design consideration is that the weld detailiThe , J.
should be sized to withstand all design loads imposed upon it. i%
arbitrary selection of weld details which develop all beam secti'onswhile adding nothing towould lead to excessive costs for the plant,

(the structural integrity of the design.
'

The detail utilized for tension and compression members (e.g. axial-5. require the sa=e attention to weld end returns since
.

struts) do not In conve r-in general, a credible failure cechanism. I" prying" is not, in the walkdown, it was evident that he didsatione held with Mr. Kent
not comprehend the behavior of such members, and was unable to make
such a determination.

In Detail C, Mr. Kent contends that the veld detail is inadequate and should
This interpretation is not only highly subjective!butbe welded all around.

in clear violation of the AWS Code 58.8.5.
This section clearly prohibits

an orthogonal veld detail fillet welded, which is welded from two indepe'n-
dent directional planes, from being welded continuously. This section re-|

quires that the weld be broken at the junction of the two welding planes.code provi-
This shows the lack of understanding of specific and relevant

In the application of the detail, the weld has been
conservatively sized to maintain weld stresses considerably below allowables
sions by Mr. . Kent.

Here again the
|

and the design meets the design criteria for the project.is in error and clearly violates the!
| weld end interpretation by Mr. Kent

specific provision of the AWS Code.

!

|

|

!

|
-

.
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II. The Need for Fully Welded or Bolted Connections to Develop the full.

Shear and Bending Capacity of Structural Sections
E7

This contention by Mr. Kent addresses in a more direct =anner his disagree- ][7
,

He contends that all connec-ment with the governing AISC Specification. d
tions should be designed and constructed to develop the full shear anIn essence, _

bending capacity of every_ beam section utilized in the plant.
it is his contention that AISC $1.2 should not be applicable for structures -

in seismic zones.
.

Bechtel Engineering Position.

is Bechtel Engineering's position that this contention contradicts over- '
60 years of experience in the preparation of the A1SC Specification andIt

d engineers -

equivalent experience and design practice by practicing registereAISC Specification $1.2 clearly
throughout the industry internationally.
permits the utilization of three primary design types which have been dis-So=e additional concents are
cussed in the previous response to the NRC.Mr. Kent has thrust himself in a position'of engineering deci-
warranted. i lly, nor
sion-=aking, a position for which he is neither qualified academ ca ~

licensed professionally.
f

'

Bechtel has utilized highly qualified licensed prof essionals in the selec-
,

3d code require-

tion of weld details and such prof essionals have interpreteMr. Kent's unqualified, sub-n 4

ments under the close scrutiny of the NRC. i.
jective approach to design would have the following impact:

in a highly complex, highly in-
o Welding of all connections would result

determinate design which would be prohibitive to analyze and design.The use of full moment-resistant connections arbitrarily would invali-f

*

date all detailed analysis and design performed over 10 years.
l

'

o The project design and construction schedule would be increased severa
,

.

!years.
i d

o The use of full moment-resistant connections would add significant an -and not necessarily add to the s;afety
prohibitive costs to the project, This design concept, if selected,

er structural integrity of the plant.
is not optimum.

For these reasons, Mr. Kent's position is inappropriate and Bechtel dis-
agrees with his contention emphatically.

ion

In summary, Mr. Kent's contentions in the structural design and constructare inaccurate and unjustified,'and
of the San Onofre 2 and 3 project
Bechtel rejects all of his unqualified allegations without reservation.

.

-
- 1
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rRe crences_

The following are technical and prof essional references which support the
position taken by Bechtel in the applicability of Code provisions of AISC
Specification $1.7.10 with respect to weld end returns and the need for

. . .

/g.
welding all-around. t r.

(A) AISC Steel Construction Manual, 7th Edition,1970, pp. 4-43, 4-50, 4-51,-

4-53, 4-101, 4-102, 4-103, 4-104, 4-105, 5-113
'

(B) Structural Steel Design by Jack C. McCormac, International Textbook214-216, 253-267
Cc:pany , Scranton, Pennsylvania, pp.

(C) Steel Structures - Design and Behavior, 2nd Edition by Charles G. Salcon213-242
and John E. Johnson, Harper & Row Publishers, New York, pp.

,

James F. Lincoln Arc
(D) Design of Welded Structures by Omer W. Blodgett,pp. 3.3-1 to 3.3-18, 5.2-1 to

Welding Foundation, Cleveland, Ohio,
5.4-14

(E) Structural Steel Detailing, American Institute of Steel Construction,
New York, pp. 6-27 to 6-30

-

t

[$

!

|
.

&

9

O


