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AeMORANDUM FOR: H. 2. Centon, Director, Oifice of Nuclear Reactor
R=qulation

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

SUBJECT: SOUTHERN CALIFORNIA EDISON COXPANY, SAN ONOFRE 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 commitments 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 Tacility operation up to five _ercent (5%) of full power. It

is recomranded, however, that the operating license be conditioned with

the information contained in Enclosure 1.

In additi&h: we have several comments on the draft 1°cense transmitted
by the T. M. Novak memorandum to J. L. Crews, et al, dated October 21,
1982. These comments are presented in Enclosure 2.

We have reviewed the .pplicant's preparations for implementation of the
Quality A<surance 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.

Allecations of deficient welding and welding code requirements implementation

at San Onofre Units 1, 2 and 3 were received and investigated by the Region
office. Although the special inspection repart 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 ¥
s, oo

R. H. Fngelken
Regional Administrator

Fnclosures:
As <tated
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H. R. Denton -

. M. toevek, A/D, DL, NRR

Knighton, Chief, LB3, NRR

Pood .83, NRR

caulkcnb;rry, RV

Crews, Director, DRRP&EP, RV

Bishop

Kirsch, RV

Pate, SRI, San Onofre 3, RV

Chaffee, SRI, San Onofre 2, RV
LeYoung, Director, IE

G:. res, Director, DEP, IE
Taylor, Director, DRP, IE

Jordan, Director, DE&QA, 1E

Cobb, Director, DFFM&S, IE

S. Spencer, Director, DTI, RV

Norderhaug, RV

Schuster, RV

Mortensen, RV

Book, RV

Wenslawski, RV

Cillis, RV

Yuhas, RV

Fckhardt, RV ™ .
Stewart, RV s
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ENCLOSURE )

RECOMMENDED * _JCENSE CONDITIONS FOR $AN CMOFRE UNIT 3

The following iterms must be completed prior to loading fuel:
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NONE*
The following iter™s must be completed prior to initial criticality:

1. 7he deficiency identified by the SCE letter, dited July 19, 1982,
to R. H. Enge: ken from Dr. L. T. Papay regarding discrepant inputs
to the Core P:rotection Calculator from Reactor Coolant Pump shaft

speed and Con=rol Element Assembly position indication shall be
corrected.

* Per telephone con/ersation (H.Rood, NRR to T. Bishop, RV) on
11/13/82 Technical Zpecification 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.
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REGION V COMMENTS ON DRAFT LICENSE FOR gﬁﬂ‘U]QYRE‘QFJT 3

Dzlete condition 2.C.(17). The adequacy of surveillance procedures and
their implementation was of concern for Unit 2. Similar concerns do
not exist for Unit 3, therefore, this condition may be excluded from
the Ticense.

Per discussions with NRR representatives it was leterinined that consideration
is being given to deleting conditions 2.C.\16).3 (NUREG-0737 item 1:C. 1)

and 2.C.(16).e (NUREG-0737 item 1.C.6). It is recomsended that these

items be retained to Tacilitate enforceability, if necessary. In addition,
it is recommended that implementation of HWUREG-0737 item 11.F.3.1 (emergency

power for pressurizer heaters) be established as a condition to exceeding
5% power.

Comments on Emercency Preparedness:
a. Requjremgn}_gijlﬁ):i.

This requiremznt <hould be eliminated. By letter dated Mztober 15,
1982, the licensez notified Region V that the upgraded Emergency
Operations Facility was complete and became operatioral on October 15,
1982. The other caergency support facilities (1SC and 0SC) were
operational during the emergency planning exercise conducted on

April 15, 1982. The results of the inspection of the Rpril 15,

1982, exercise have been documented in Inspection Report No. 50-
361/82-18.

b. Requirement C.(18).a.1.

The word "demonstrate” should be replaced with “Provide evidence

to the NRC" (or NRC Regional Administrator, Region V). As written,
it is not possible to ascertain to whom the demonstration is to be
made or how the demonstration s to be satisfied. During a telephone
conversation on October 26, the licensee informed Region V that both
meteorological towers were installed and operational. The Health
Physics Computer Syster is expected to be operational by the end

of November.

The requirement for SCE to "maintain® offsite assessmant and monitoring
cepabilities references a portion of the ASLB Initial Decision (Paragraph
0.1-12, pp. 136-140). The first part of this reference (D.1-7, Pp.
136-138) concerns the "Applicants’ Onsite Monitoring Capabilities”

énd does not appear to be applicable to the ASLB decision. Tha other

two references (Paragraph D.27, pp. 145-146 and Section V, Paragraph B,
PP. 213-214) should be eliminated because they do not provide information
related to SCE's maintaining this oiffsite assecsment and monitoring
capebilities,



It appears that the offsite EMErconcy response orcanizations now
provide the requisite Capabilities for assessing and monitoring
offsite consequences of a radiological tnzrgency in the Plyme LP2
for San Onofre. By memorandum dated July 7, 1582, Frra

(Richard W. Krimm) notified the K2C (Erian Grimes, DEP) that FEMA
Rzgion IX has concluded "with respect to the status of the offsite
tagrgsncy preparedness... that all participating Jurisdictions
exhibited an adequate or better cepability to respond to an offsite
emergency.” This July 7, 1982 memsrandum relates to the April 15,
1982 San Onofre Nuclear Generating Station emergency planning exercise
énd other actions tzken during ths ceriod May 22, 1931 to May 1,
1982, including a March 25, 1982 drill conducted to evaluate the
planning and response capability regarding ingestion pathway zone
actions. Ve 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 EOF, 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 éssessment and monitoring cepability because
the offsite response organizations are now capable of perforiming
this function. 1f SCE is not required to provide the capebility

Rqujrsggntﬁ@.(l&)ipig.

The ASLB has retained Jurisdiction of the matters related to
arrangements for medical services (to the general public) for the
purpose of reviewing the adequacy of the remedial action. Therefore,
the only appropriate requirement would seem to be one requesting
copies of the proposed plans or remedial actions sent to the ASLB
also be sent to the NRC. The licensee's September 3, 1982 submission
to the ASIB, 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 arrangsments beyond those presently in place." The September 3,
1982 document describes the extent of the existing medical service
czpabilities 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 been
satisfied.

Reguiygment_t.(l&).g.{.

This requiremant has already been satisfied. By letter dated July 8,
1982, the licensee provided NRC (F. Hiraglia) with a reviced copy

of the San Onofre Nuclear Generating Station (Units 2 éand 3) Emergency
Plan. This revision satisfies the ASLB finding concerning the deletion
of the "extended" Emergency Planning 7Zone (EPZ) concept and extending
the Plune Erposure Pathway EPZ boundary to include Dara roint and

all of San Juzn Capistrano. During a telephane 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 end operational
ébout December 15, 1982,



e. ﬁeguirﬂring_c,(}s),kx ’

This requiremsnt should be eliminated, Tue identified Federal Coergancy
Masagemant Agency's propesed rules (44 (rg 350) establish the policy

and proceduyres by which Fera wili review and approve state and Tocal
enzrgency plans and preparedness, These rules do not impose any
requirements on the licensee or the offsite zcencies involved in

ths smzrgency preparedness. Also, the paragraphs in 10 CFR 50.54,
conditions of licenses, are deemed conditions of every license. Therefore,
th2se is no need to specifically identify 50.54(s)(2) in one of the
conditions, as was done in tpis requiremsnt,

f. As a ceneral statement, this proposed license js equivalent to the
one that presently exists for Unit 2, Dochet No. 50-361. Both provide
for activities at power levels not to €xceed five percent of full
power. This being the Case, we believe the conditions relating to
Emereency preparedness should be consistent (2s contained in the
Unit 2 license),

4. Typographical érrors:
a. Paragrapl, 2.c.(5).b. change "audible" to "auditable"
b. Paragraph F, delete "pefore® in the last sentence,

C. Parzgraph H. change "a" tg "¢



UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION V

1450 MARIA LANE, SUITE 210
WALNUT CREEK, CALIFORNIA 94596

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

Sonthern California Edison Company
P. 0. Box 800

2244 VYalnut Grove Avenue

Rosemead, California 91770

NOV 3¢ 1082

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, ind observations by the
inspectors.

No items of noncompliance with NRC requirements were jdentified within the
scope of this inspection.

In accordance with 10 CFR 2.790(a), a copy of this letter and the enclosure
will be placed in the NRC Pubiic Document Room unless you notify this office,
by telephone, within ten days of the date of this letter and submit written
appiication to withhold information contained therein within thirty days

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




Southern California Edison Company -2-

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

Sincerely,

[ .

T. W. Bishop, Chief
Reactor Projects Branch No. 2

Enclosure:
Inspection Report
Nos. 50-206/82-31
50-3€1/82-31
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)



U. S. NUCLEAR REGULATORY COMMISSION
REGION V
50-206/82-31

50-361/82-31
Report No. 50-362/82-27

D ket Mo. 50-206, 50-361, 50-362 License No. DPR-13, NPF-10, CPPR-98

Safequards Group

Licensee: Scuthern California Edison Company

P. 0. Box 800

2244 Yalnut Grove Avenue

Rosemead, California 91770

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

Inspection at: San Onofre Site, San Diego County, California

Inspection conducted: October 15 - November 15, 1982

I
Inspectors: g( 'ﬁ,’sf;a£¥</ w2 /2

\1¥1¢ G. Hern. >z, Reactor Inspector /7 Date Signed
/ﬁ/// ///an_/)zf_f‘lz v /B

/Wagner, ij&tor Inspector at gne

l/ ,

; A44<9(4fL- / /P2
D. F. Kirsch, Chief, Reactor Projects Section No. 3 Date’ Signed

Approved by: /O\_r- %{/,r/;. Y >
D. F. Kirsch, Chief, Reactor Projects Section No. 3 7 Dateé 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.




Paragraph

ny

S W

9
Appendix 1

Appendix 2

Appendix 3

Appendix 4

TABLE OF CONTENTS

Title ; Page No.
Individuals Contacted ........ccoevennnnnnncnns ]
Background...c.veeeressessrossacasansnssnnsacans 2
Summary of NRC Activities and Findings......... 2

Concerns Regarding the Adequacy of .
Fstablished Industry Codes and Standards..... 3

Concern Regarding 111egal Use of Controlled
SUBSLANCES . . scocssrssssssssnsssssonsssssnsssn 4

Alleged Violations of CAL-OSHA Requirements.... 4

Concerns Regarding Mon-Nuclear Safety-Related

APORS ¢ s o stsdsnssés sheassspabasensnt sossna .
Allegations Regarding Nuclear Safety-Related

Systems and ComponentS.......ceeeeevnnennnnes 6-35
Exit Interview........ eSS RN § e SRS e B 35

Statement of E. Farl Kent, Dated October 16,
OB . . .civsrassasnmasaniscossissnsssstnsssnns 1-6

Confirmatory Action Letter, Dated October 29,
1982, R. H. Engelken, NRC, Region V, to
Dr. L. T. Papay, Southern California Edison

Licensee Responses to Confirmatory Action
Letter, each dated November 3, 1982

. Letter from Dr. L. T. Papay,
Southern California Edison Company,
to R. H. Enge’ken, 'NRC, Region V........ 1-N

. Letter from J. M. Curran,
Southern California Edison Company,
to D. F. Kirsch, NRC, Region V.......... 12-48

Safety Evaluation Report Addressing Appendix 1,
items 2, 5, 6 and 8. 1-15



1.

DETAILS

Individuals Contacted

a.

Southern Caiifornia Edison Company (SCE)

J. M. Currin, 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, Quaiity Assurance Engineer

4" R: King, Operations Quality Ass'rance Supervisor, Unit 2/3
Bechtel Power Corporation (Bechtel)

. R. Brown, Chief Plant Design Engineer

Gavankar, Assistant Chief Plant Design Engineer
Patterson, Division Quality Assurance Manager
McCarty, Project Quality Assurance Manager

Freid, Assistant Project Engineer

Sheppard, Project Field Quality Assurance Supervisor
Faber, Project Quality Control Supervisor

Kosiba, Chief Civil/Structural Engineer

Hersh, Assistant Chief Civil/Structural Engineer
Marsh, Project Engineer

. Martin, Level III Nondestructive Examiner

Lahr, Quality Control Inspector

. Bessich, Lead Welding Quality Control Engineer, Retired
Ruiz, Quality Control Engineer

Puckett, Quality Control Engineer

E11is, Construction Field Welding Engineer

L. Dawes, Field Contracts Administrator

. Reinsch, Quality Control Engineer

C. L. Brown, Quality Control Engineer

P. R. Huber, Supervising Quality Control Engineer

DOTMIDIIZ2E0Mmo$mGnmGDIOrT
- - - - - - - - - - - . - - - -
VEOULUDODLOEXZTX™
- - - - . - - - -

Several pipefitters, welders and welding quality control engineers/

inspectors were also interviewed in the course of the special inspection.

University Mechanical - Engineers and Constructors (UMEC)

J. W. Clark, Project Manager

W. A. Robinson, Quality Control Supervisor
P. T. Dakin, Quality Assurance Supervisor
Others

E. Earl Kent, Alleger

Other NRC Personnel Participating in the Special Inspection

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



Background

During the week of September 13, 1982 the licensee notlified the inspector
that certain allegations had been received by SCE regarding welding
adeauacy 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 relaved 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 telephore 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
inspection 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 aileger
refused to sign the statement, however, the alleger advised the two
investicators 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 durina the NRC interview. The statement is included as
Appendix 1 to this report.

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 Nhuclear
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 Regior V office, during the period

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 subseguent paraaraphs
of this report.
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During the interview on October 15, 1982, the alleger 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 allegyer's concern regarding
Lhe 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 nath.

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 approximatély 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 piacement of additional weld metal, were topics -
previously identified in the alleger's statement and the interview tape
recording.

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
requiremencs were fulfilled in the ereas 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

report as Appendix 4.

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

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-1A (Nondestructive Testing Personnel




Oualification and Certification), AWS D1.1 (Structural Welding Code),
and the ASME Boiler and Pressure Vessel Code, Division 1, Section 111,
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 recormendations for improvement.

Concerns Reaarding I1legal 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 personn2,. 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 meetinas. In addition, a
Fitness-for-Duty Rule, an amendement to 10 CFR 50.54, was published

in the Federal Register on August 5, 1982. 1In view of the vagueness of
t?is alTegation no further specific action is planned for the San Onofre
plants.

Alleged Violations of CAL-OSHA Requirements

In the course of the October 15, 1982 interview, and during 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 reqgulatory cognizance of areas involving
occupational health and safety and that these areas were ocutside the
bounds of NRC jurisdiction. The NRC:RV contacted the Regional OSHA
Office ' regarding the alleger's concerns. The OSHA representative
requested that the alleger be provided the appropriate names and ohone
number of the cognizant OSHA representatives. The alleger was provided
the names and telephone number of the regional OSHA representatives.

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

a. The alleger stated that he observed cranes 1ifting 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. Durinc 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-0SHA 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-OSHA 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 Ticensee.

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

Concerns Regarding Non-Nuclear Safety-Related Areas

During course of the October 15, 1982 interview and during the site

tour on Octob~ 25, 1982, the alleger identified several concerns which
related to systems and components which were not classified as quality
class 1 or 2 and as such are not nuclear safety-related. '

The concerns identified by the alleger regarding non-nuclear-safety-related
systems and components are listed below.

a. The alleger stated that welding of structural support steel used
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-reiated 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 weid. 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 arcund
in the vicinity of the plant buildings and was concerned that those
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.




-t Rt e

offs

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

No items of noncompliance or deviations were identified.

Allegations Regarding Nuclear Safety-Related Systems and Components

a.

Allegation: "Pipe fitters sometimes used pipe cutters to make scribe
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 cause
stress raisers. These conditions exist on socket welded fittings at
random in Units 2 and 3, and possibly a few in Unit 1."

NRC Findinas: The allegation was not substantiated.

Bechtel has established procedure WPI/0OCI-400 (ASME Section III Piping
Installation) as the work plan and inspection instruction for the
installation, inspection, and documentation of piping to which the 4
ASME B&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 wail of pipe and socket welded fittings as
"having a depth not exceeding 5% of the nominal pipe wall thickness

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

for the 1/16" criteria to be 1imiting the pipe wall thickness must

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 estabiishing 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 configura-
tions in radioactive fluid systems and are used in the Chemical and
Volume Control System. The thinnest wall pipe used extensively in
socket welded fittings (Schedule 40S) would provide a Timiting 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 Timiting condition
and, instead, the 5% of nominal wall thickness would be the Timiting
criterion for socket welded fittings.
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One instance was identified, to the inspector, where a pipe cutter

had been used to scribe a pipe. MNonconformance Report (NCR) No. P-3330
documents the improper use of a pipe cutter to out 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 written 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 inspector 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. A1l 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. A1l pipe fitters interviewed had
worked at San Onofre since the 1974-1977 time period. Therefore, the
inspector concludes that such use of pipe/tubing cutters was not an
established 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)

and their Supervision. These interviews established that the
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 WGQCEs 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 WNCEs 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 the 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 m2chinists
scale and a Vibra-etcher.
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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

and the special scribing tool constructed and commonly 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

of the mark and material had been forced up on each side of the
indentation. Scribe marks made using the special tool did not .
exhibit the above characteristics and, furthermore, did not circumscribe

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 thev were not.

The inspector made measurements of scribe mark depth using a pit
gage. The inspector established that, even when using maximum
force, the scribe marks made using the special tool developed by
Bechte]l did not in any case make a scribe mark exceeding the 5% of
nominal wall criteria even on the thinnest piping utilizad ‘
(Schedule 40S) in socket welds at Units 2 and 3. To establish

a basis for judament of scribe line depth, to be cbserved 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.

Rased upon the above field examinations, the inspector concluded
that:

scribe marxs had been made using either the special Bechtel
tool or a . bra-etcher.

none of the scribed lines observed exceeded the % of nominal
wall criteria.



-0-

the maximum scribe mark depth was on the order of about
0.003 inches.

minimum allowable wall thickness specified by the code could
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 1

were not warranted. In addition, the majority of Unit 1 socket A
welding was performed during the initial construction phase in

the 1960s.

Bechtel engineering personnel performed calculations, on October 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
ranging in design pressure and temperature from 200 psi and 200°F

up to 2735 psi and 560°F. The results indicated that design margins
remainirqg ranged from 35% to 800% above calculated minimum wall
thickness. The calculations had been performed using Code specified
techniques.

No items of noncompliance or deviations were identified.

Allegation: "Bechtel designers use fillet welds on connections of
beams in pipe supports and tray hangers and do not weld ali around the
joint to restrain forces in all directions. 1 feel this is a code
violation. No prototype tests to my personal knowledge were
conducted to verify the adequacy of these welds. Therefore, the
actual structural strength of the electrical tray hanger/tube steel
welds used or the actual material at SONGS may not be truly known.
This also applies to the pipe supports. 1 also feel that the :
often partial joint strength (less than full joint integrity) g
and failure to weld all around the joint is a generic problem. :
Unfortunately, and in my opinion, the codes do not always demand
full strength welding, whether all around or not."

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 desianer's (Bechtel) conteation that

the Engineer has designed all welded connections with due consideration
for the intended function, applicable codes, requlatory requirements,
and other applicable considerations.
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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 Cnofre 2/3
utilizes no unusual materials or details and utilizes accepted
industry and code applications, pro*otype 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.

c. Allegation: "The ASME Code requires adequate root penetration of 4
illet welds. I recall that some of the vendor supplied welded

hardware appeared to not have adequate root penetration. The one
vendor 1 recall is "Zack," 1 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 4
was used in SONGS Units 2 and 3. I recommend that the NRC examine
the beginning and end of fillet welds to assure root penetration
at these areas and verify that all craters are filled, and conduct
destructive testing of selected supports supplied by this
vendor to determine if other fillet welds and groove welds
have adequate root penetration or other code violaticns."

NRC Finding: The allegation was not substantiated.

University Mechanical, Engineers-Constructors (UMEC), the contractor
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 namad "Zack." This is true

not only for safety-related equipment, but also for non-safety-related
equipment. A review of UMEC's approved vendor 1list from August 28,
1975 to the present did not identify any company/vendor named “Zack."

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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Allecation: "A steel bracket would be placed, I was told between

a Unit 1 hydrogen line on trip for steam generator. Tiis was done
because the hydrogen line had worn thin due to rubbing with another
line. 1 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. 1 don't remember if there was any
nuclear safety-related equipment nearby. 1 am concerned for

the integrity of nuclear safety-related equipment, if located
nearby, and about the potential for loss of human 1ife 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
substantiatea.

A hydrogen line "on trip for steam generator" does not exist at Unit 1.
The reactor protection circuitry and sensors for the steam generator
protective functions, or any other safety-related protective functions,
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 i
generator. This hydrogen system is not a nuclear safety-related system.

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 % inch to 1 inch. The hydrogen

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 couid be encroached upon.

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 support2d with baling wire at one point and
with duct tape at another.
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The 1line was routed beneath a cable tray, purportedly containing
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 Nonconformance Report SC1-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. ' e

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.

Allecation: "I am of the opinion that weld end returns are not
required on Bechtel drawings. This is in violation of AWS-D1.1,
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 D1.1
requirements."”

NRC Findings: The allegation was not substantiated.

The licensee is committed to AWS D1.1, 1972 Edition. AWS D1.1-1972,
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
between two parts shall be interrupted at the corner common

to both welds. (See Fig. 8.8.5)"
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piscussions with Bechtel engineers indicated that Bechtel considers !
all welded connections as "engineered joints." An "engineered ‘
joint" is one that has had all the approporiate factors (dead and ,
seismic loading, etc.) taken into account. Therefore, Bechtel

interprets the AWS D1.1 requirement for end returns as an !
engineering prerogative; that is, end returns are specified when ;
the engineer determines that enc returns are needed to attain

required structural strength.

The inspector's review of Bechtel pipe support assembly drawings
dete'mined that end returns are not normally specified. The inspector.
found tnat 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 jdentified

to the inspector. In the first, a Design Change Notice (DCN) was

jssued when the original support was redesigned to allow installation.
The new design specified a "one inch" end return. The inspector
visuallv examined this pipe support and verified that the end return
was as specified in the DCN. The inspector observed the second
instance in the field. A main steam line pipe support was installed
with angle clio connections using end returns. The inspector reviewed | °
the drawings for the pipe support and noted that the end returns

were as specified.

In addition, the inspector reviewad seven additir.al 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
on the drawings.

A copy of the refe. _nced 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 .hat certain pipe supports,
raceway supports, and structural steel defined as Quality Class I
and 1T (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 Veld 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 nn pipe supports must conform to AWS D1.1
for Quality Class 1 and II applications.
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The ASME Code requires that connection welds to pipe suppoits yithin
the NF boundary conform to the ASME Code, Section 111, subsection NF.
This requirement is properly jmplemented by Bechtel Construction
Specifications CS-P206 and CS-P207. These specifications further
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 D1.1 code,
for connection welds to non-ASME code pipe supports or pipe support
welds beyond the NF boundary. It, therefore, appears that Bechtel
Specifications correctly assign code jurisdictional boundaries and
provide for appropriate inspection criteria within those jurisdictional‘
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
is correct. The concern that end returns were not consistently

used was evaluated by NRR and is addressed in the safety Evaluation
Report, attached as Appendix 4 to this inspection report. A

No items of noncompliance Or deviations were jdentified.

Allegation: "gechtel Construction Specification CS-P207, Revisicn 7,
dated April 18, 1980, paragraphs 5.6 and 5.7, contains visual examination
criteria used by Bechtel for pipe supports and reference(s) the ASME !
B&PV Code, Section III, subsection NF. [ may have told John 0'Dell,
investigative reporter for the Los Angeles Times, that 1 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 ‘
(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.

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.

A1l 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 applicable pipe support assembly drawing. The Subsection NF
jurisdictional boundaries are established by the engineer in accordance
with the criteria contained in Article 1000 of Subsection NF.

Outside the NF boundary, the American Institute of stee]l 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 pipe) are

subject to the requirements of the appropriate code subsection.
The applicable subsections in this case would be Subsection NB
(Class 1), Subsection NC (Class 2), or Subsection ND (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. S

Licensee and Bechtel representatives, on October 18 and 23, 1982,
presented information to the insnectors 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. .
The following paragraphs of CS-P207 were examined and compared to
code requirements.

(1) Paragraph 5.6.1.1 of CS-P207 states that, "The weld meets
or exceeds specified size requirements. 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 1iI, Subsection NF does not address

this criteria. However, ASME Code Interpretation

No. 111-80-109, 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 auidance
not provided by the Code.

No items of noncompliance or deviations were identified.
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Paragraph 5.6.1.3 of CS-P207 states that, "Porosity and slag
shall not be cause for rejection.”

The ASME Code, Section 111, Subsection NF does not address
porosity and slag. Discussions with cognizant Quality

Control inspectors indicated that porosity and slag are

weld surface conditions which inhibit weld examination ard

are routinely removed prior to examination and acceptance

of the weld. While it is true that this statement contains no
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 0C inspection
personnel, is that the existence of porosity and slag

preclude the ability to visually examine the weld. As such,
the removal of porosity and slag is necessary to facilitate
visual examination of the weld to determine if the weld °

is acceptable or rejectable.

No items of noncompliance or deviations were identified.

Paragraph 5.6.1.4 of CS-P207 states that, "Convexity

height may be accepted without limit. Rollover (cverlap)
not exceeding 1/8 inch is acceptable provided the toe or
fusion line of the weld remains visible for examination.”

The ASME Code, Section [1I, Subsection NF, Subarticle
NF-4427, "Shape and size of fillet welds," states that,
"Fillet welds may vary from convex to concave. The size

of the fillet weld shall be determined in accordance with
figure NF-4427-1." Figure NF-4427-1 depicts what actually
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 1s self
1imiting by the nature and type of weld process used and will
not cause significant stress concentrations to be proZuced
at the weld. Also, ASME Code Interpretation No. 111-80-109,
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 in
NF-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 oOr deviations were jdentified.
paragraph 5.6.1.5 of CS-P207 states that, "The height

of reinforcement of butt welds on each face of the weld
<hall not exceed the following:

Nominal Thickness, Inches Maximum Reinforcement, Inches

Up to 1, inclusive 3/32

Over 1 to 2, inclusive 1/8

Over 2 to 3, inclusive 5/32

over 3 to 4, inclusive 7/32

over 4 to 5, inclusive 1/4

Over 5 5/16 \

This paragraph is jdentical to the criteria specified in the
ASME Code, Section 111, Subsection NF, subarticle NF-4426.

No items of noncompliance or deviations were jdentified.

Paragraph 5.6.1.6 of CS-P207 states that, "There are
no cracks or linear indications in the weld exceeding
1/16 inch."”

This paragraph is consistent with the requirements of

the ASME Code, section 111, 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 jdentified.

Paragraph 5.6.1.7 of CS-P207 states that, "Thorough fusion
exists between the weld metal and base metal, except as
permitted as rollover in paragrapd 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 quidance
which is not provided in the Code.

No items of noncompliance or deviations were identified.
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Paragraph 5.6.1.8 of (S-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 minimum 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),
nsurfaces of welds," states that "Undercuts shall not encroach

on the required section thickness." Therefore, the criteria .
specified in paragraph 5.6.1.8 of CS-P207 ajears to implement

Code requirements.

No items of norcompliance or deviations were identified.

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.”

The ASME Code, Section 111, Subsection NF, does not specifically '
address acceptance criteria for underfilled groove weld craters.
However, ASME Code Interpretation Ne. 111-80-109, Question (4),
questioning whether undersize dimensions greater than 1/16 inch
are 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 or
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.

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. 111-1-79-176 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 1imit 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 ststes that, "Arc strikes are

acceptable provided that the craters, (1) do not contain
cracks (as determined oy visual examination), and (2) maximum
size does not exceed 3/8 inch plan nor 1/16 inch profile.

Arc strikes shall be free of any foreign deposits which

might interfere with the performance of visual examination."

The ASME Code, section I1I, subsection NF, does not specifically
address the removal or acceptability of either arc strikes on

the weldment or arc strikes on the NF pipe support material.
However, for arc strikes on the weldment ASME Code Interpretation
No. 111-80-109, Question (3) (in reply to whether paragraph NF-4452,
"Elimination of surface defects," includes arc ctrikes) states 3
that NF-4452 provides for the elimination of weld metal gwe1dment)
surface defects without reference to the cause of the surface
defect. Discussions with cognizant Bechtel Auality Control
inspectors indicated that arc strikes on the weldment are

routinely removed as a matter of course, because such weld
discontinuities inhibit weld exgmination.

For arc strikes on the NF pipe support material, Bechtel Work
Plan Procedure/Quality Control Instruction (WPP/0C1) procedure : q
No. 400 addresses this subject. WPP/0OCT No. 400, paragraph 6.2.8.4,°
states that, "Arc strikes found on pressure retaining material/
items and material/items welded thereto (including ASME Code !
section I11-NF materials) shall always be removed. Arc strikes
<hall be evaluated using the following guidelines:

(a) Arc strikes categorized as minor surface defects shall be
removed, but no documentation is required (that is, the
supplemental Data Report will not be required) provided

the depth does not encroach on tolerances described in

paragraph 6.2.8.1(a)."

(b) Paragraph 6.2.8.1(a) states in part that, "The term
minor surface defects' as used in this procasdure shall
be defined as defects in pipe having 2 depth not exceeding
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/QCI1-400
and the criteria contained in paragraph 5.6.1.11 of cs-P207

are utilized for inspection and evaluation of arc strikes on

NF pipe support material. Therefore, since the code does not
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 jdentified.
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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 B31.1 pipe integral attachments
shall be as follows:

a. Fillet weld size = (0.7) x (the wall thickness of the
thinner of the pipe wall or the dummy stub wall).

b. 1f 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-safety-
related piping systems designed and constructed to the require-
ments of ANSI B31.1. [liscussion with cognizant Bechtel engineers
indicated that the orig'nal design for all full penetration groove
welds with fillet cover welds in B31.1 piping systems was found _
to be very conservative. Therefore, the criterion contained

in 5.7.2.(a) was developed to specify the minimum fillet weld

size that would be required for the intended function. The
criterion contained in paragraph 5.7.2.(b) apparently has never
been used, but was developed to assure substantiating calculations
were performed when required. |

No items of noncompliance or deviations were jdentified.

Allegation: "Bechtel generated (1 was told) a 92 page NCR on
electri 1l tray hangers. I question whether the welds made

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

NRC Findings: The implied allegation, that the welds made on
electrical tray supports, prior to the establishment of technical
resolution for t.c concern identified by the referenced NCR, were
not adequately or completely fixed, was not substantiated.

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 Steel 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 106% 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
ron-reportable by the licensee. The inspector concurs with the -
licensee's determination.

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

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.
Add;t;onal 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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AWS D1.1 paragraph 8.15.1 requires that all welds shall be visually
inspected and defines as acceptance criteria "8.15.1.3 Al1l craters
are filled to the full cross section of the welds." Bechtel has
provided in specification CS-C16, paragraph 3.3.3, that "Underfilled
groove weld craters shall be accepted orovided 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 length. 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 thz application for Operating License.

The Bechtel Engineering position is that the criteria of CS-C16 are
based on conservative evaluation of the decreased load carrying
effective throat area and the fact that the weld metal used in welding
of steel structures has a substantially higher minimum specified
yield strength than does the base metal to which the weld metal 15
fused.

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.

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

No items of noncompliance or deviations were identified.
Allegation: "Bechtel has not in my opinion removed all arc strikes
or blemishes from base metal on pipe supports or structural steel
as required by AWS D1.1 paragraph 4.4."

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."
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AWS D1.1 states in paragraph 4.4 that "Arc strikes outside of

the area of permanert welds should be avoided on any base metal. 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 aareed 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
fiel¢ practices were provided for in this demonstration in that the
surf .ce of the material was prepared prior to evaluation; light

arc ;trikes were buffed with emery cloth whereas heavy arc strikes
cont. ining weld rod deposits were ground out. The test specimens
were then visually examined by the inspector and the Bechtel quality -
engincer. 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 1iquid penetrant examination was performed on these areas.
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

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 document
relating to arc strikes found on ASME or AWS materiai. ,

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

6.2.8.2 - reouires all arc strikes to be investicated.

6.2.8.4 - states that "Arc strikes found on pressure
retaining material/items and material/items welded thereto
(including ASME Code Section ITI-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
reauirements regarding grinding, ultrasonic and liquid
penetrant examinations.

(2) wWpP/0CI1-202 (Welding Control For AWS D1.1 Weldina) 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 rrovided 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.

-

£S-C16 and CS-P207 aiso state that arc sirikes shall be

free of any foreign deposits which might interfere with the
performance of oroper visual examination. Bechtel considers
that foreian deposits include blemishes. This is in compliance"
with A¥S D1.1 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
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
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-Cl6.

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

No items of noncompliance or deviations were identified.

Allegation; "I observed instances where run off plates had not been
used as required by AWS D1.1 paragraph 4.6 on groove weld terminations.
1 cannot recall any specific locations, but T 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 manner that will ensure
sound welds. Where possible this shall be done by the use of
extension bars or runoff plates.”
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Discussiors with Bechtel engineers indicated that runoff plates

or extension bars re generally restricted to high current density
automated welding processes, such as submerged and gas metal arc
machine weldirg processes, where the control of the weld end fill

is not possible. This type of welding is usually not done at 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
Purchase Order. Runoff piates are not normally used at the site since
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 shapes,
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 requirements of
AWS D1.1 and that each weld was to be uniform in width and size
throughout its full length.

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

No items of noncompliance or deviations were identified.

Allegation: "I pelieve that a spacer plate is missing on the upper
inside door hinge of the Unit 2 containment personnel hatch because

! 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 1 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 1 had other work to do immediately."

NRC Findings: The allegation was not substantiated.

The inspector examined the as-installed condition of the upper

hinge plate assembly for the Unit 2 coniainment 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

of about 3/16" between two plates which had been welded together. The
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
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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' - 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

resuits of the NRC examinations and interview 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 ;.
what was specified, ascertain whether the instailed condition M
conformed to drawing requirements, and write a noncomformance report

if the as-installed cordition did not correspond to drawing requirements.
On March 9, 1981 the alleger asked his former supervisor what he

had done about the observed condition. The alleger evidently

believed that his former supervisor had taken action to resolve

the situation. The alleger's Tormer 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 have

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 stated
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 in:ztalled condition was
adequate. Bechtel performed calculations of the installed condition,
based on the Chicago Bridge and Iron <tress report for the per<onnel
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 desian
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loads. These calculations were perf
reviewed and stamped by a Registered

ormed on September 10, 1982 and
Professional Engineer in the

Civil Engineering discipline. The inspector reviewed the calculation

and observed that the actual compute
than the code allowed stress levels,

d loads resulted in much less
thus confirming the corclusion

previously reached by Bechtel Engineers on March 10, 1981.

No items of noncompliance or deviations were identified.

Allegation: 1 believe that Bechtel
requirements o the ASME Section III
socket weld enyagement length withou

has misinterpreted the .
welding standards regarding
t initiating a code case and

obtaining apprupriate code relief. The ASME code requires a gap <

between the pipe end and the fitting
I believe that the code should provi
criteria than merely "approximately

NRC Findings: The allegation wis no

The ASME Code Section III, Subsectio
size of fillet welds", states that,
convex to concave. The size of the
accordance with figure NC 4427-1."
the gap between the pipe end and the

of "approximately 1/16 inch."
de a more definitive acceptance
1/16 inch."

t substantiated.

n NC, paragrapn 4427, "Shape and
“Fillet welds may vary from

weld shall be determined in
Figure NC-4427-1 specifies that
fitting shall be "approximately

1/16 inch before welding." While it is true that the Code does not

provide a more definitive criteria f
the “echtel socket weld procedures (
do provide for definite limits on th

Bechtel Work Plan Procedure/Quality
No. 200, Appendix 1I, Revision 13.0,
"For socket welds, the fit-up root g

or the socket weld fitup gap, ;
which are used at all thrco units)
e fitup gap.

Control Instruction (WPP/QCI)
paragraph 6.3.1.4 states that,
ap shall be controlled at all times

to ensure having a 1/16 inch minimum and 1/8 inch maximum gap before
welding. To accomplish this, during fit-up, line(s) (minimum 1/2 inch
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

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

possible, this distance (x) shall be 2 inches. After scribing,
the pipe shall be withdrawn from the fitting at least 1/16 and

no more than 1/8 inch so that after
be separated by a aistance equal to
After welding, any measurement great

fit-up, the scribe marks shall
x + 1/16 inch to x + 1/8 inch.
er 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

Welding Standards (GuS),

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
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
fram~ 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 Code

Cases or Code Interpretations dealt with questions addressing socket
weld fitup root gap tolerances. Further, lic:nsee 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. A1l socket welds
examined, except for one, complied with the requirements. Line

No. S$3-103-ML-053, socket weld No. SMH, was observed to have cne

line on the pipe and two lines on the socket fitting. The distance
between the line on the pipe and the first line on the fitting measured
approximately 1 7/8 inches and from the line on the pipe to the second
line on the fitting approximately 2 1/16 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.

Alleaation: "Bechtel Specification WQ-2, sheet 20, note 1, requires
"<hall 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 Section 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 111 office since that of fice has inspection
responsibility for the Midland plant.

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

leld 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 D1.1, 1972 edition.
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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. MNote 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. Y

The Bechtel Materials and Quality Services (M&0S) organization in

San Francisco acts as a technical library of procedures and specifications.
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%0S. This memorandum
stated that an attached iist 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. 0, dated November 11, 1975.

The inspector reviewed WQ-2, Rev. 0, 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. Sheet

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.”
Therefore, the WQ-2 document used at the SONGS jobsite does implement
the requirements of AWS D1.1, 1972 edition, regarding groove weld
reinforcement applicable to bend test specimens.

No items of noncompliance or deviations were identified.

n. Allegation: "I believe that the caliber of individuals employed by
Peabody Testing and others to perform nondestructive examination (NDE)
on welds in nuclear service applications was not acceptable. Thic
belief is based on the observation of many documentation mistakes
and spelling errors, such as the incerrect spelling of the words
"f.11et" and "weld", as "filet" and "wel", on NDE reports prepared
by these individuals. Because of these observed spelling and other
errors, 1 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 NDE personnel are not sufficient to assure an
adequate level of personnel capability and knowledge in this very
important area of inspection.”
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NRC Findings: The allegation was not substantiated.

GEO, 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
testing 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 IT individuals who prepared these reports and of nine other
NDE examiners who performed NDE activities during the time period

in question. These individuals were certified as qualified to
SNT-TC-TA in one or more of the following nondestructive test

methods:

Radiographic Testing (RT) -
Magnetic Particle Testing (MT)

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 GEO 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 GEO to perform nondestructive
testing. The inspector's review verified that this procedure is

in compliance with the requirements of ASME Section ITI, Section XI,
and SNT-TC-TA. SNT-TC-1A are the guidelines established by the
Arerican 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. A1l eleven GEO NDE individuals were qualified to
perform nondestructive testing, within their respective certification
levels, in accordance with GEQ procedires and code requirements.

The certification statements of the rertifying GEO Level III
attesting to each individuals qualirications were on file. Also

on file were the Bechtel Level III reviews and acceptance of

the qualifications of each GEO 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.
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Allegation: Examination of the October 15, 1982 interview tape jdentified
the following concern.

The alleger indicated that Bechtel Power Corporation at the San Onofre-2/3
site allows: (1) low hydrogen weld rod to be in open air for eight

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

jssuance 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, Tow
hydrogen electrode exposure to the atmosphere can be 2 maximum of

12 hours. This position was cubmitted for NRC evaluation as
Amendment 20 to the FSAR. This criterion has been implemented in
WPP/OCI 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 jssuing rod
room per the requirement of Table 2 or the completion of the
assigned welds, whichever occurs first." Table 2 of the procedure
indicates that for, "Austentic, high nickel and carbon steel, Tow
hydrogen covered electrodes (E308L, E309, ENiCrfe-3, E7018, etc),
the maximum time out of the holding oven is, 12 hours or the end

of the shift." While out of the holding oven, the Bechtel practice
at SONGS is to place the electrodes in a special closed box type
container. Thus, the electrodes are not continuously exposed to the
atmosphere.

WPP/QCI No. 200, Appendix 1, in paragraph 5.4.1.2.2 states that,
wwhen hermetically sealed containers of low hydrogen electrodes

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

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

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

No items of noncompliance or deviations were identified.

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

The alleger indicated that: (1) to the best of his knowledge A-7
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 Mi11 Test Reports (CMTR)
for A-7 steel at the San Onofre site, and (4) that extensive use

of rim steel is allowed in structural epplications.
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The inspector established the following:

the valve in question (No. $3-SI-MU-087) was in the as-received
condition from the manufacturer (Anchor-Darling).

ali 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)
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.

The inspector finds that the as-installed condition conforms to the
design requireme-ts 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.

Alleqation: The alleger, during tre tour of the site on October 25,
1982, identified instances in the Low Pressure and High Pressure
Safety Injection Systems and the Component Coolirng 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 sectiun 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.



. A

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, thrruyii Summer 1975 addendum. The
Code, Figure NC-4233-1, requires chat a taper of 1 in rise to 3 in
run be provided for a diatance of 1.5 times the nominal pipe wall
thickness between the 45  miximum 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 drawingsgfor the above
valves in question and examined 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 3§
maximum slope (3:1 taper) requirements of the Code were complied with

on each field installation in question. Further, the inspector verified
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.

On November 12, 1982, a copy of Figure NB-4250-1 was received at :
Region 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 alleger 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:ems of noncompliance or deviations were identified auring the
inspection.
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I, =. Zarl ¥ent, voluntarily make the fcllowing s
ilessrs. Fhilip V. Joukoff and Cwen C. Shackleton
identified themselves to me as investisators for tne U. 3.
'uclear Regulatory Commission (1XC). I make this statement
freely with no threats or nrozises of reward having ceen nede

to me. il e
- duwE |92z EXL
I am 57 years old and have worked since nuch.. 1¢L3 as a mg' E‘de
welder, welding guality ccntrol inspecter, welcing engineer Zf_é‘ :
and author of welding articles for welding journals. In ’=€-5'§'<}.v{,</,/¢f
I received a di‘_nlc':za for completion of the Stiructural ZIngineer-
ing Course ircm the International Correszcndence Sciicel,
Ser Tennsvlvania. I worked fcr 3Secrtel Fower Corgora-
o tion as a Senicr wuality Contrcl EZngineer in welding at the
{»’“' San Cngi‘re iluclear Generating Station (SC:G3) frcm Cctoder, .
1980 until Se<terver, 19961. }
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(1) Pive fitterS usea pire cuiters to make scribe maris fer

socket weld fTitup measurements. Thuose scribe nmarxs

caused grooves ir.f::oth stainless &nd carbon steel :iges o

about 1" back from the weld area. I am conSernec that A

these grooves might cause siress raisers. These ccndi-
tions exist on socket welded fittings axi=owver Units 2

and 3, £ Dos%BLe 4 P’ iM UNir .5 AT RANDCAT 15§
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amte (2) Becrtel designers,c—>— use fillet welds on wex=toT-w=e >
2’—«‘,"-; connections of bedms in pire supports and tray hangers and O0F7=4
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To _4.’4‘,",5}? §oﬂkf_¢_§_ir§_cj_§ons. I feel ithis is a ccde vie' ticn. ilc Troto- o
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/IleJc‘r".rZEp ﬂ = 4 ave ?x C".Late [-' . . 3 L -a.} g :
I can recall is Zeck, I believe a suinlier of Hv..C ecuin-
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vas identified durinz inspection on site.| This instance was
% subseguently corrected oy weld repa’r wefope installaiien in
A the viant. I don't remember if this equirment uas used in SCIGS
;’,“!0 Iz?f/l/Ff’ Uni.ts 2 or 33 1 recomn +d that the KXC examine'the becinning
ey and erd of fillet welds te assure rcot nenetration at these S
THAT ALl 37Fas,and conduct desinctive testing of selected sugports - F&

. / 5 s 2 >4 & . - P - - e o -
CRATELS #7247 supplied by tiis vendor to determine if otner fillet welds 4D clucissivs2.

,'C/KZ'EV, have inadeguate root penrtratlons, sz CIHEZn spoiE W(;A_éﬁﬁ,{/_';'
¥ ¢ e T —— e
f (4) A steel braci{etkwlaeai' vetween a Unit 1 hydrogen line on
o trip for steam generator. This was done because the nhydrcgen line

’zb’dJL'[./J BE had worn th'n due to rubbing with another line. I believe nain-
- tenance ccople at the site wnho were working during the period

F:{'.Adéb, 4 when damare cue to the Unit diesel -enerator fire was being
Wta TELP, c;rrec:ed would remempber and be ahlg‘ to locate the'desi,:;n
* - 3 / c-ange and srtacer. I don't ~ecall the exact locaticn of the
’:,q* 7 hydrorsen line. To my best recollection there wcsn't equioment
vithin ten feet. I den't rememoer if trere was any nuclear saYety-
related ecuirment nearoy. I am cencerned for the intezrity of

auclear saiety-related esauigment, il located'neearby, and about . .

the notential for loss of lLuman 1ife and fire snould this line

runture. 1 recommend HRC ccnduct an exanination of this hydrezen Yy
line and make certain it nas sufficient wall thickness to e ,wéf
safely overated.Ale4r A/MELY, T PLLiEnTEl A HAdoz FIel& /2 Lde7/
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' L-."c'a’ime:: structural applicationt. i two parte 3echtel “ower
WIAWY Corvoration table establishes that certain pire sunports,must Pk
Seret conform to AYS-D1.1 requirecments. L,é/v,b € THEF

(6) Bechtel Construction Svecification CS - £207, Revision 7, LTENS
dated Anril 18, 1980, paraszravhs 5.6 and 3.7, contains visual :
examination criteria used by Bechtel for nive supports and g:éd
reference the ASNE BZFV Code, Section III, Subsection F. I WIAE MAVE
told John C'Dell, investigative rencrter for the lLos ingeles
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mara-ranhs 5.5.1.3 ( »orosity and siar-). veld convexity neigcht
sccentance criteria, 5.6.1.¢ (vaderfilled “ronve weld craters),
5.6.1.11 (arc strilie acce~tance criteria, aad 5.7.2 (allowing
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crcss section cf the weld. -
TN V.74 4 e L AL L Bloapibsls €& Sok Xk
py%UU/DVV> (9) Zechtel hzs noty removedjarcs strikesyfrem base metal o35 pine
suprorts or siructural steel as reguired by AUW3 D1.1 rara
'
4ok,

A _ _ Lap NeT FiEZ bt

(10) I observea instances where run off plates “aie—nos used as
required oy &i/S D1.1 psragrarh L,6 of gzroove weld terminations. —
1 cannot recall any srecifie locaticns, but 1 do recall ob-
serving this condition cn b:am and girder splices,4&§ SUPPLIEP
G g LEAGT ONE L ENDOR-, Bl ’

(11) T believe that a svacer nlate is missing on the upper inside

door hinge of the Unit 2 containment versonnel hatch because a4
I observed a gap in 'the weld joint cf about 1/4 inch. I . <“ Az/
k g e . e il D[’” ﬂz T4

srougat this the attention of my supervisorjwno alse
shared that pelief. I believe that by brinring this condition

o the attention of my supervisor had proverly serfcrmed my
dut; to icentify this cendition. I did not ccmtare the craw- - <
ing reguirements to the installed condition in making this ¢%4a
determination of a missing spacer tlate, BE 255 MV?U}’WM;///Q
]
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(12) T believe that Bechtel has misinternreted the recuirements of T’}¥ ‘, !
tre ASHNE Section IIT welding standards regarding socket weld ~— 77° 77

2 . 2 . >3 & - s . . 5 p 3
encaicement lenpth.without initiating a code case and obtaining JORL 77 .

agurobriate code relier, The ASHE code reguires a gap bdetween jiilzplifz,
the pipe end and the fitting of"approximately 1/16 inch". 1 -

velieve that the code should provide a more definitive acceptance :

 criteria than merely "approximately 1/16 inch".é;b?[%ﬁxhn&}’ﬁﬁ%%#}ga;,

o Wits Adite” ANE DIGIENS 10K, 45 LONE A% TIHE FIPE 15 06T 1o7 4Ly W75,
Ee (13) Zechtel specification %Q-2, sheet 20, note 1, requires "shall

s ~ _not exceed 1/3 inchees'" regarding maximum groove weld reinforc:eumnt»;;f!f;f
A1’/%ﬁ?24f4“>rheightk This requirement should read "shall not exceed 1/8 inch ..." K
/ﬂ//'f'?{/ﬁ/ﬂ g afs‘ r:};iredhbg ’chke1 ASHME Se;tiontIgI :oge 02 g;oove weld reinforcemente.
b ARy | inch height &= implemented at San (noire, :
Twraw Nichy 855444 BE Aibe, prsmitenss &4 :
ﬂ/},{‘/\_/,f' (14) I believe that the caliber of individuals employed by Fzabody Testingip,
' to perform nondestructive examination (IIDE) on welds in nuclear %

segyicguappligiiions was not acceptable. This belief is based on :ff’y;i

' TV ;» the observation of many spelling errors, such gg_jgg;ggporrqpt-; WE
o CCUIENTH g 50011ings of the words 'fillet" and "weld",[ﬁﬁ NDE reports prepared'NID

AN 514 ik oy these individualse RBecause of these observed spelling fi’T’o‘Y’s_,—”ﬁ,é .
Aoy T ' I question the abilities of these iDE versonnel to periorm the olrer
AN required examinations as required by their procedures. I believe
ol /that establisned 1ndustr¥lstandards recarding the gualificaticn of
wci iIDE personnel are not sufficient to assure an adequate level of

ik Bt i'f{ v p%rsonnel ;apability and knowledge in this verYy important area
JrN PECHTEL of inspection. = Kiipy/ EXI51%  E A4,
Y
e ised the above named/liRC perscnnel of other concerns I have
arding inadecuacies that I Ysei—zxizt in Indusiry Codes and Standards
. ANS, ASIE, AISC, etc.). The WRC representatives have told me that

e areas are not within\the jurisdictien of tke #RC and although I do g:
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10t necessarily agree with this, I 4o understand that this i3
The NRC represerntatives have also tcld me that I can » D

concern regarding Codes to the anplicable code commlttee./Q%ngyﬁ?z; V7.2
VFETY § LiFg J5 b7 frtve. L A5E T80 T Ftp ¥ iz 2, 4

S WP
I further have advised the NRlcrepresentatives that I have many concerns,gf

regarding welding done on nonidhclear safety related systems and equipment,
I have bheen advised by the MNRC “epresentatives that these areas are also :
not within the Jurisdiction of the NRC, The NRC representatives have told 2
me that I can revort these concerns directly to the utility, SCE, or Ar
wnatever other local,state, or Zasderal agency that has Jurisdiction, ﬁZV
oL
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Continued Statement of E. Zarl KenteeceeccooecocoscncccssocscosPage S

I have read the foregoing statement consisting of this and four other
typewritten pages. I have made and initialed any necessary corrections and

have signed my nasze in ink in the marzin of each page. I swear that the
foregoing statement is true and correct. Signed on ‘ at
-
Signature:
Ze zarl Xeat-

Subscribed and sworan to before me this day of N

1982 at .

Investigator:

Cwen C, Shacklieton Jr.

Uitness:

Fhilip V. Joukoff
Investigator, CISF7O . : 2
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Page 6

October 19, 1982
'

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 statement. Mr. KENT, in response to questioning,
further stated that the statement, as amended by him, was true and correct

as amended.

INVESTIGATOR:

wen C. Shackleton Jr., Actd?’lerector, 0ISFFO-

WITNESS: /%/ /// '
Philip V. Aoukoff, Ian—ﬁISFFO
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o N & WALNUT CREEK, CALIFORNIA 94596
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Docket Nos. 50-361 " 0CT 29 1382

50-362

Southern California Edison Company
) ¢. 0. Box 800
§ 2244 Walnut ‘Grove Avenue

Rosemead, California 91770

Attention: DOr. 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 11I 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, :
in the following areas:

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

b. ASME Section 111, NF, pipe support weld visual inspection acceptance
criteria in the areas of porosity, slag, arc strikes, and filling
~ of weld craters.

c. AWS D.1.1 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.

//’//,/f’ Sincerely,

,/7k Y ! : R. H. Engelken
4 Regional Administrator
cc: J. G. Haynes '

R. Dietch
J. M. Curran i



Southern California Edison Company

P O BCx 800
2244 WALNUT GROVE AVENUE

ROSEMEAD, CALIFORNIA 31770
L.T. PAPAY TELEPHONE

viICE mRESICENTY November 3 . 1 98 2 213-572-i474

U. S. Nuclear Regulatory Conmission
Region V

1450 Maria Lane, Suite #210

Walnut Creek, CA 94596

Attention: Mr. R, H. Encelken
Regional Administrator

Dear Sir: :
S
SUBJECT: -Response to NRC letter dated October 29, 1982, on
allegations regarding construction guality at .
San Onofre Nuclear Generating Station, Units 2 and 3
Docket Nos. 50-3561 and 50-362

REFERENCES: 1) Subject NRC Request Letter, Mr. R. H. Engelken
to Dr. L. T. Papay, dated October 29, 1982

2) NRC Region V. Inspection Report 50-361/82-27,
dated October 5, 1982, Page 13, Item 6

SCE Audit Report No. BPCS-13-82, dated
September 20, 1982, Attactment 6, Pages 1 and 2,
"Concern #1-End Returns.," (Transmitted

October 7, 1982, J. M, Curran to D. F. Kirsch,
NRC.)

ENCLOSURES: Weld End Return Requirements

I1 ASME Code, Section III, Subsection NF: Pipe
Supoorts: Visual Acceotance Criteria for Weld
Porosity/Slag, Arc Strikes, and Crater Fill

IIT AWS D.1.1; Weld Crater Fill Criterisa

This letter provides the information requested in
ference 1.

The design and construction practices employed at San
Onofre Uhits 2 and 3 were governed by the appropriate code as
defined in reg:latory docunents or as generallv accepted as
industry practice.




The applicable national standard that deals with
welding of safety-related pipe supports in nuclear power plantcs
is the American Society of Mechanical Eigineers Boiler and
Pressure Vessel Code, Section III, Subsection NF (ASME CODE).
Only the ASME Code provides definitions for acceptance of pipe
support welds by visual examination. The Nuclear Regulatory
Commission (NRC) in their Code of Federal Regulations, 10CFR50
(Domestic Licensing of Production and Utilization Facilities)
and Regulatory uide 1.26 (Quality Group Classifications and
Standards for Water, Steam, and Radiocactive Waste Containing
Components of Nuclear Power Plants), specifically approves the
use of ASME 111 for nuclear safety-related elements of the
plant. The portion of the ASME Code governing pipe supports is*
Suhsection NF., For San Onofre Units 2 and 3 the 1974 Edition
Sunsmer 1974 Addendum is the applicaole code. Specifically, San
Onofre Units 2 and 3 construction svecifications for pipe
supports provide detailed acceptance criteria for welding which
comply with the ASME Code and interpretations or the Code
written by the ASME,.

ODutside the NF bhoundarv the American Institute of

Steel Construction (AISC) specification and the American Welding .

Society's (AWS) Structural Welding Code are utilized.

It is important that the detailed wording of y
particular paragranhs of the engineering prepared construction
specification be evaluated in the context of the overall quality
orogram. The quality program used for design and construction
is comprised of docunented criteria and guidelines that ensure
the adequacy of the end product. These include design guides,
National Standards and Codes, developaental work by contractors
and consultants, the qualification of welds and materials,
construction welding procedures, qualification of 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
engineering drawings;

2) There are Work Plan Procedures at 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 I11) would
he visually inspected by Pipe Support Quality Control Engineers
(QCE) in accordance with acceptance criteria specified in
construction specification CS-P207. Attachuents to pressure



boundaries would be inspected by welding QCE's using visual and
NDE procedures prescribed by engineering documents specified on
the applicable welding forms. Structural steel, where AWS
welding is appropriate, would be insvected by QCE's to the
requirements of Construction Specification CS-C16. All
cognizant QCE's are certified in accordance with ANSI N45.2.6,
SNT-TC-1A, as applicable.

Soecific responses to areas addressed in your letcer of
October 29, 1982 are as follows:

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

4s stated in Enclosure I, the design of all welded
connections for San Onofre Units 2 and 3 is
established in accordance with the applicable code for
which the structure or component is classified.
Enclosure 1 describes the methods and practices for _
assuring the fulfillment of code requirements.

b. ASME SECTION III, NF, pipe support weld visual
accentance criteria in the areas of porosity, slzg, arc
strikes, and filling of weld craters.

i

This matter is addressed in Enclosure 11.

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

This matter is addressed in Enclosure 111.

In sumary, Southern California Edison design and
construction practices as implemented at San Oncofre Units 2 and
3 are consistent with applicable regulatory requirements, codes
and normwally accepnted industrial practices.

Sincerely,

Enclosures
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WELD END RETURN REQUIREMENTS, SAN ONOFRE UNITS 2 AND 3

Design Basis

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 structure or component is classified, consistent
with the design criteria and FSAR requirements. The AWS Code in
its "Foreword" specifies the following: '

"This Code does not concern itself with such design
considerations as arrangement of parts, loading and the
computation of stresses for proportioning the load-carrying
menbers of a structure and their connection. Such
considerations, it'is assuned, are covered elsewhere in a
general code or specification such as a Building Code, AISC
Specification for the Design, Fabrication and Erection of
Structur2i Steel for Buildings, . . ., or other
specifications prescribed by the owner."

-

The AWS Code excludes from its jurisdiction the design °* =y
responsibliity for the weld details, and further directs the :
design function to the designing professional engineer who is
required to adopt and interpret other appropriate design ;
svecifications including AISC Specification for the Design,
Fabrication and Erection of Structural Steel For Buildings

(A1SC). 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, of parts or members shall, whenever
practicable, be returned continuously around the corners
for a distance not less than twice the nominal size of 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
computed. End returns shall be indicated on the design and
detail drawings."

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 stresses may exist
in extreme edges of weld details. These include selected
connection details subject to high stresses which warrant such
consideration. The purpose of this provision is elaborated upon
and discussed in considerable detail in technical references
used by practicing professional engineers internationally. The




Page 2

purpose of weld end returns are to assist in the redistribution
of high local stresses when the following conditions apply:

1. Where vertical welds are subject to high stresses which are
calculated to exist at extreme tips of a weld group,
generally from large bending moments which have a tendency
to "pry" the weld apart.

2. Where the weld stress is required to perform to its maximum
allowable stress value, and further, where maximum loading
conditions can readily carry the local weld stress intensity.
into yield conditions.

3. 1In applicaciors for .which the local tensile stress from
extreme bending effects are required to be resisted by
small, narrow weld details.

In the design of all structures and coaponents in San Onofre
Units 2 and 3, AISC 1.7.10 has been considered. where the
provisions of this section are appropriate, San Onofre Units 2
and 3 construction drawings and specifications provided weld
details, including weld end returns, which meet the provisions
and intent of the AISC Specifications. As a whole, weld end
returns have been specified for appropriate design applications
when calculated weld stresses approach code allowable values.
These weld end returns have been provided conservatively even
though the San Onofre Units 2 and 3 design criteriz limits the
Design Basis Earthquake (DBE) combined stresses to 90% yvield.
Typical tyoes of details where weld ends have been specified to
enhance local stress conditions include:

1. Welded double angle structural connections with high weld
stresses (e.g. weld stresses near code allowables) which are
field welded to intersecting beans and columns and for which
"prving" is a credible failure mechanism. t

2. Special bezn connections where beam brackets or seats are
required designed for high stresses (e.g. weld stresses near
code allowzhles) whose behavior has a tendency to "pry" the
weld detail.

3. Special highly stressed design connections which are not
resisted in tension by a large weld segment whose behavior
could result in "prying" acticn.

As such, the San Onofre Units 2 and 3 structural design
aopropriately accounts for the provisions of AISC 1.7.10 and
utilizes this provision for those specific conditions for which
it is intended to aooly.
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It is iwportant to recognize the clarification specified in the
second sentence of AISC 1.7.10 which states . . ."This provision
shall apply to side and top fillet welds connecting brackets,
beam seats, and similar connections, on the plane upon which

Lending moments are computed." The ‘referenced allegations
extend not only to Bechtel'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 interpretation of weld end returns to
conditicns for which it is neither recommended by the code, nor ~
required by the specific structural design conditions by the
designing professional engineer.

t was contended that weld end returns snould be specified for
Tyoe A and B connection details,

PSS NETSORSS crpnir

I
|
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wnEa.

TYPE "A" TYPE "B"

1. Thz details are not appropriate for the types of
connections for which AISC 1.7.10 is intended to apply.

; - The too and bottom welds (for Details A & B) are dzsigned
to take the tension and compression loading components from
bending with a weld sized to take the full load
accordingly. The vertical welds are designed to take the
full shear load. 1In essence, the top and bottom welds
behave in a tension and compression mode, not one of
"orying." If the weld is sized to withstand the full
design load at allowable stress levels, the weld end return
would be located below the extremne weld fiber and would
have limited value. The weld end return, if provided
according to the 1nterpretat10ns included in the
allegations, would remain below the stresses at the top
fiser until the section reached yield levels. Since this
desien condition is prohibited by the DBE criteria, the
weld end return, if installed, would have no meaning
provided that the top weld is sized to resist the full
design force.
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The full "2t" weld may not be constructible orthogonal to
the top 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 extreme ends and
certain structural shapes. In addition, the high stress
concentration caused by the nonorthogonal weld end return
may increase stress concentrations.

The entire weld detail must be proportioned in such a
manner that adequate weld exists to withstand the loads.
Beam sizing is often made utilizing stock 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 beanm section
properties ccnnected by a weld detail which does not
develop its full section. The important and relevant
design consideration is that the weld detail should be
sized to withstand all desien loads imposed upon it. The -
arbitrary selection of weld details which develop 311 beam
sections would lead to excessive construction delays- for
the plant, while adding nothing to the structural integrity
of the design. '

The detail utilized for tension and comoression members
(e.q. axial struts) do not require the same attention to
weld end returns since "prying" is not, in general, a
credible failure mechanism.

11-2-82
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ASME CODE, SECTION II1, SUBSECTION NF PIPE SUPPORTS: VISUAL
ACCTPTENCE CRITERIA FOR WELD POROSITY/STAG, ARC STRIKES, AND
CRATER FILL

Porosity and Slag

In addressing porosity and slag inclusions in pipe support
welds, Paragraph 5.6.1.3 of San Onofre Units 2 and 3
Construction specification CS-P207 states:

"Porosity and slag shall not be cause for rejection.” .

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 of the weld. This surface condition of
the weld may be minimally obscured by overlying slag. Surface
slag is not of itself a cause for rejection of the weld and does
not limit the weld inspector's requirement to accept the weld.
Removal of the surface slag then allows the inspector to judge
the visual acceontahility of the weld surface.

Surface porosity also is not a cause for rejection of the weld.,
Mininal amount of surface porosity mav result due to the
metallurgical nature of the base metal and welding filler
material and methods required by the ASME Code, and as used with
qualified welding procedures and welders. This resulting
surface porosity is compensated for by the conservative weld
metal allowable stresses required by the ASME Code. Welding
srocesses prooerly 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 orogram.

Arc Strikes

Paragraoh 5.6.1.11 of CS-P207 states:

“"Arc strikes are acceptable, provided that the craters,
1) do not contain cracks (as determined by visual examination),
and 2) maximua size does nat exceed 3/8-inch plan nor 1/16-inch
profile. Arc strikes shall be free of any foreign deposits
which aight interfere with the performance of visual
exanination,”
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Zven though the ASME Code, Subsection NF does not explicitly
discuss arc strikes, the ASME Interpretation in 111-80-109,
Question (3), 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 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. Further, Paragraph 5.6.1.11 of 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 of the ductile material. Arc strikes
might be of concern in alloyed steel materials. However, these
tvpes of materials are not used in pipe hangers, cable trays
suoports, or similar items.

Most codes and standards including manv AWS standards do not
trzat arch strikes because of theé essential ly cosmetic nature of
these discontinuities. These codes and standards include:

AWS D14.1 = "Specification for Weldihg Industrial and Mill
Cranes" ,

AWS D14.2 = "Specification for Metal Cutting Tool Weldments"

AWS D10.5 = Report, "Welding Ferrous Materials for MNuclear
Power Piping”

AWS D3.5 = "Hull Welding Manual"

ANSI B31.1 = "Power Piping"

ANSI B31.3 = "Petroleum Refinery Piping"

Grinding of arc strikes is permitted but does not require such
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 Examination”
method which is likely to create arc strikes is widely accepted
and in common use throughout manufacturing and construction
industries.

The "prod nethod"” of magnetic particle examination may 21s0
cause are strikes on the component surface being examined. The
fact is, that on carbon steels arc strikes are SO insignificant,
that an "NDE" 2ethod which induces then is widely used.
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Weld Crater Fill Criteria, ASME

Paraeraph 5.6.1.9 of specification CS-P207 addresses underfilled
groove weld crater. It states:

"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 10 percent of the weld

length. On multipass fillet welds, crater depth 1/16-inch

or less shall be accepted.” - ;
ASME Section 111, Subsection NF does not specifically address
acceptance criteria for underfilled groove craters. In response
to a specific inquiry on underfill, the ASME issued
Interpretation i11-80-109, Question (4). The interpretation
states that the ASME Code, NF-5360, addresses weld metal
indications only, and = not concerned with underrun on fillet
weld size or length. rthe margins inherent in the engineering
design of welds account for underrun on fillet size or length
defined by the visual inspection criteria. The size of welds
shown on engineering drawings accoamodate the underfill to the
extent specified in the Paragraoh 5.5.1.9, and this will not
affect the structural integrity of the weld.

11-2-82
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AWS D.1.1, WELD CRATER FILL CRITERIA

Reconciliation between San Onofre Units 2 and 3 Construction
Specification CS-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 of weld
craters is as follows, namely:

AWS 5.12.1.5(2)(b) "All craters filled to the full cross section
of the weld." :

AWS 8.15.1.3 "All craters are filled to the full cross section
of the weld." -

£S-C16, 3.3.3 "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-oass fillet welds
crater depth 1/16 inch or less shall be

accepted."”

This Section 3.3.3 applies to miscellaneous steel only and not
to the main building members. The criteriz Ior acceptance of
welds in main building members is addressed in:

28-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.

“onsideration of underfilled craters, groOOVeESs, subsize, and
concave fillet welds has been based upon coaservative evaluation
~f decreased load carrying effective throat area. The weld
~etal has substantially higher minimua specified yield strength
+han does base metal, that is, 50,000 psi versus 36,000 psi.

25.C1% is included in its entirety in the 527 Onofre 2 and 3
FSAR as Appendix 3.8A.

11-2-82



Southern California Edison Company P

P C SOX 800
2244 WALNUT GROVE AVENUE
ROSEMEAD CALIFORNIA 91770

J.M. CURRAN TELEPHONE
MANAGER, GUALITY ASSURANCE (213)372:189%

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:

SUBJECT: Response to NRC Letter Dated October 29, 1982, o~ : .
Allegations Regarding Construction Quality at
San Onofre Nuclear Generating Station, Units 2 & 3

Per your request at the November 3, 1982 site meeting, enclosed
herein is Bechtel's response of October 29, 1982 from R. L.
Patterson 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,

D71 A

J. M. Curran

Manager, Quality Assurance
DBSchone:dsg

Enclosure




' Rechtel Power Corporation
Engineers — Constructors
12400 East Impenal Highway .
Norwalk, Califorria 90650 @
MAIL ADDRESS

PO S0% 60860 - TERMINAL ANNEX LOS ANGELES CALIFORN:A 90060
TELEP~ONE (213) £64.601)

October 29, 1982

Mr. J. M. Curran

Manager, Quality Assurance
Southern California Edison Company
2244 Walnut Grove Avenue

Rosemead, California 91770

Subject: San Onofre Nuclear Generating Station, Units 2 & 3
Bechtel Job 10079
Allegaticns Made by Mr. E. E. Kent

References: (A) SCE QA Letter, Mr. J. M. Curran to Mr. R L.
patterson, dated September 11, 1982, Subject:
Same as above

(8) BPC Letter, R. L. Patterson to J. M. Curran,
dated September 17, 1982, Subject: Same as
above

(C) SCE QA Letter, Mr. J. M, Curran to Mr. X L
patterson, dated October 15, 1982, Subject:
Same as above

(p) E. C. Rodabaugh, et. al , "Review and Assess-
ment of Research Relevant to Design Aspects of
Nuclear Power Plant Piping Systems", NUREG-0307,
published July 1977, pp. 2-147

Znclosures: (1) Response to Specific Allegations

(2) ASME Section 111, Subsection NF, 1974 Edition,
Summer 1974 Addendum, NF-5360

(3) ASME Section 111, Subsection NF, 1974 Edition,
summer 1974 Addendum, NF-4427 and Figure NF-4427-1

(4) ASME Boiler and Pressure Vessels, Interpretation,
No. 7, 111-80-109

(5) ASME Boiler and Pressure Vessels, Interpretation,
No. 6, 111-1-79-176

(6) Photomicrographs of Vibro-Graved and Seribed
Marks



" gouthern California g£dison Company
Mp., J. M. Curran, Manager, Quality Assurance October 29, 1582
page Two

Enclosures: (cont.)

(7) ASME Section III, subsection NB, 1974
rdition, Summer 1974 Addendum, NB-4232.1,
Figure NB-4233-1

(8) ASME Section 111, Division 1-Subsection NC,
1974 Edition, Summer 1974 Addendum, NC-U4T711,
NC-4720

(9) Supplementary Data - Structural welding
nesign and Construction Adequacy

Dear Mr,., Currani

This letter responds to twenty one allegations made by Mr. E. E. Kent

pertaining to various aspects of welding, welder qualification and in- e
spection procedures used by Bechtel Power Corporation in the design and
construction of the San Onofre Units 2 and 3. Additicnal allegations 5
made pertaining to 3 hydrogen line wall thinning and the use of ASTM A-T7 e
<teel on Unit 1 will be addressed separately.

The first four allegations were transmitted in Reference (A) and were
responded to in Reference (B). The NRC has revi ewed this information

in NRC Report 82-27 and has closed these items. Additional information
on one of these allegations developed as a result of the October 25, 1982
meeting with Mr. Kent is provided as Enclosure (9).

The remaining 17 allegations can pbe segregated into six categories:

A. Five allegations were made regarding the adequacy of visual accep-
tance criteria employed in Bechtel's Construction Specification
CS-p207 for American Society of Mechanical Engineer Boiler and Pres-

sure Vessel Code (ASME) Section 111, Subsection NF, component Sup- °
ports and one allegation was made in relation to B31.1 (non-safety
related piping). (Note, although not an allegation, Reference C)
requested that Bechtel review the remaining paragraphs of Section 5.6
of CS-P207 to show conformance with the ASME Code.)

B. Two allegations were made comparing the American Welding Society's
(AWS) D.1.1 Structural Welding Code versus csS-C16, nyisual Inspection
Criteria for structural Steel and Miscellaneous Metal Welding to Meet

pesign Criteria."
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Mr., J. M. Curran, Maznager Quality Assurance Octcber <. - -
page inhree -

C. Three allegations were made relating te field operations. These were
pipe damage due to pipe cutter scribe marks, {nadequate flare bvevel
weld details, and inadequate welder qualification requirements.

p. Three allegations were made which question the structural adequacy
of welded joints. These were the lack of prototype testing. the lack
of precise knowledge of actual weld strengtns, and the 1ack of fillet
welds that completely surround the attached membe” .

E. One allegation related to the question of runof f plates for groove
welding not being required either by BPC design or by our suppliers.

F. The final two allegations on Units 2 and 3 were expressed by ¥r. Kent
after the site tour on October 25, 1982, 1he first related to the
slope requirements at either 3 valve to pipe joint or pipe to pipe
joint wnere the schedules of the two components are different. The

second related t© thread engagement requirements on the ponnet of 2
check valve.

Before addressing each item in particular. Enclosure (1), we wish to state
that the design and construction practices employed by BPC were governed
by the appropriate code as defined in regulatory documents ©T as generally
accepted as industry practice.

The applicable national standard that deals with welding of safely related
pipe supports in nuclear power plants is the American Society of Mechanical
Engineers Boiler and Pressure yvessel Code (ASME Code). Only the ASME Code
provides definitions for acceptance of pipe support welds bY visual exam=
ination. The Nuclear Regulatory Commission (NRC) in their Code of Federal
Regulations, 10CFR50 (Domestic Licensing of production and ytilization
Facilities) and Regulatory Guide 1.26 (Quality Group Classificaticns and
Standards for Water, Steam, and Radioactive Waste Containing Components of
Nuclear Power Plants). specifically approves the use of ASME 111 for nuclear
safety related elements of the plant. The portion of the ASME Coce govern-
ing pipe supports is subsection NF. For the san Onofre Units 2 and 3 the
1974 Edition summer 197H Addendum 15 the applicable code. Specifically. ;
san Onofre 2 and 3 construction specifications for pipe supperts provide
getailed 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 Society's (AWS) structural Welding
Code are utilized.
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Southern California Edison Company
Mr. J. M. Curran, Manager, Quality Assurance October 26, 1982
Page Four

It is important that the detailed wording of particular paragraphs of the
construction specification be evaluated in the context of the overall BPC
Quality program. The quality program used for the design and construction
is comprised cf documented criteria and guidelines that ensure the ade-
quacy of the end product., These include design guides, National Standaras
and Codes, developmental work by our Materials and Quality Service (M and
QS) Group, qualification of welds and materials, construction welding pro-
cedures, qualification of welders, and gqualification of weld inspectors.
For example, to respond to an NRC request relating to the criteria a weld-
ing inspecter 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
what to do; (3) engineering'documents such as construction specifications
and Form 84 provide inspection criteria. Based on these documents NF weld-
ing (ASME III) would be vizuslly inspected by Pipe Support QCE's in accor-
dance vith the acceptance criteria specifizd in rS-p207. Attachments to
press' re boundaries would be inspected by Welding Qle s using visual and
NDE rrocedures prescribed by engineering documents specified on Fuln J4.
Structural steel, where AWS welding is appropriate, would be inspected by
QCE's to the requirements of CS-C16, All cognizant QCE's are certified in
accordance with ANSI N45.2.5 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 mace by Mr. E. E. Kent
and found them to be without substance, The design and construction prac-
tices employed by BPC are consistent with normally accepted practices, codes,
and regulatory requirements.

Very truly yours,

BECHTEL POWER CORPORATION

R. L. Patterson
Division Quality Assurance Manager

SHF : jv

cc: Mr. D. B. Schone, SCE (Jobsite)

g



A.

AUJENRGIX 3 ' 4
page 17 fage 1

Response to Specific Allegations

The first six allegations were that specific sections of CS-P207 are
not in accordance with the AWS Code. As previously stated, the appli-
cable code covering inspection of safety related pipe supports is ASME
Section III, Subsection NF, not the AWS Ccde. The follcwing discussion
compares specific sections of CS-P207 versus the criteria of the ASME
Code [items 1 through 6 and item 11 of Reference €8 s

1.

in addressing porcsity and slag inclusions in pipe support welds,
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 pipe
support welds by visual examination. The ability to visually
examine a pipe support weld is a function of the surface condition
of the weld, This surface condition of the weld may be minimally
obscured by overlying slag. Surface slag is not of itself a cause
for rejection of the weld and does not limit the weld inspector's
requirement to accept the weld. Removal of the surface slag then
allows the inspector to judge the visual acceptability of the weld
surface.

Surface porosity 2lso is not a2 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 qualified
welding procedures and welders., This resulting surface porosity
is sompensated for by the conservative weld metal allowable
stresses required by the ASME II1I Code. Welding processes prop-
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-
ports cdiscusses weld convexity height acceptance. It states:

w"Convexity height may be accepted without limit. Ro}lover
(cverlap) not exceeding 1/8 inch is acceptable prov;ded.t“e
toe or fusion line of the weld remains visible for examina-
tion."
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This paragraph from the specification deals only with fillet welds

for pipe supports and not with piping pressure boundary. Paragraph
5.6.1.4 is consistent with the regquirements of Subarticle NF-4427

of the ASME 111 Code, which is shown in Enclosure (3), and states i
that a weld may vary from concave to conveX. Convexity of a fillet ?é:
weld deals with additional weld metal deposited over what is re- i
quired by the drawing and may enhance the ability of a weld to

sustain greater design loads. Additionally, convexity is self-

1imiting by the nature and type of weld process used and will not

cause significant stress concentration in the pipe support welds.

In addition, Code Interpretation 111-80-109, Question (1) [Enclo-

sure (4)] confirms ihat convexity criteria are not addressed by

the ASME III Code.

Paragraph 5.6.1.9 of the specification addresses underfilled
groove weld craters. it states:

nUnderfilled 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 lesc than 10 percent of the weld length.
On multipass fillet welds, crater depth 1716 inch or less
shall be accepted.” .

ASME Section III, Subsection NF dces not specifically address
acceptance criteria for underfilled groove craters. In response
to a specific inquiry on underfill, the ASME i{ssued Interpretation
111-80-109, Question (#) [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
length. The margins inherent {n the engineering design of welds
account for underrun on fillet size or length defined by the visual
inspection ecriteria. The size of welis shown on engineering draw=
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 weld
spatter, It states:

nAdherent weld spatter, not removable by wire prushing, 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-
port. The ASME 1II Code, subsection NF, dces not require weld
spatter removal. The specific question of weld spatter removal
has previously been asked of the ASME. Their written response to
the inquiry is contained in Interpretation 111-1-79-176 shown in
Enclosure (5), and is consistent with the specification.
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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

(2) maximum size does not exceed 3/8 inch plan nor 1/16 inch iis
profile. hrc 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 arc strikes, the ASME Interpretation in III-80-10G, 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 tn cause cracks in plain carbdon 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 arc 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
in pipe hangers, cable trays supports, or similar items.

Most codes and standards including many AWS standards do not treat
arc strikes because of the essentially cosmetic nature of these
discontinuities. These codes and standards include:

AWS D14.1 = nSpecification for Welding Industrial and Mill
Cranes."

AWS D14.2 = nSpecification for Metal Cutting Tool Weldments."

AWS D10.5 = Report, "Welding Ferrous Materials for Nuclear
Power Piping."

AWS D3.5 = "Hull Welding Manual"

ANSI B31.1

Power Piping

ANS1 B31.3 Petroleum Refinery Piping

The Bechtel position on arc strikes permits grinding of arc 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.
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The last allegation in this category concerns the substitution of
fillet welds for a weldment combining & full penetration groove
weld with a fillet weld cover. Paragraph 5.7.2 of the specifica-
ticn states:

"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:

a. Fillet weld size = (C.7) x (the wall thickness of the
thinner of the pipe wall or the dummy stud wall).

b. If the attachment is tension loaded cue to a snubber or -
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 o7 this paragraph
in the specification is limited to non-safety related pipirg sys-
tems. These non-safety related areas of the power plant do not
affect the safe operation of the nuclear safety related systems or
the ability of the nuclear systems to be safely shut down, The

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 !
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
adequacy of the design when tension loads are applied.

In addition, field procedures require the preparation of an FCR
for any modification of the dummy stub to pipe welds. No FCR's
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
pa: agraphs of Section 5.6 for compliance with the ASME Code.

5.6.1.1 "The weld meets or exceeds specified size requirements.

Either or both fillet weld legs may exceed design size by
3/16 inch for welids up to and including 5716 inch fillet, and
1/4 inch for welds larger than 5/16 inch fillet. Welds ma’
be longer than specified. Continuous welds may be accepted
in place of intermittent welds."
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Subsection NF of the Cod: is silent on this question. This criteria
preclucdes weld rejection when the welder has provided oversized fillet
welds within the bounds stated. It also permits acceptance of fillet
welds which are longer than the drawing indicates. Both of these vari- ;
ances result in increased weld material deposition which can not reduce %E;
the strength ol 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 1C percent of the
weld length. For flange to web joints the undersize may not
be within two flange thicknesses of the weld enc."

Subsection NF of the Code is silent on this point, However, ASME Inter-
pretation 111-80-109 [Enclosure (4)] issued May 12, 1680 is as follows::

Question: Are undersized dimensions greater than 1/16 inch of a weld
cocnsidered 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 upon the inherent margin in the de-
sign. For example, calculations on file demonstrate that when a 3/16

inch fillet weld (the smallest weld specified for use in construction, of
pipe supports) is undersized by 1716 inch for 10 percent of its length,

it has a usable strength of about 160 percent of the design limit lcad.

5.6.1.5 "The height of reinforcement of butt welds on each face of the
weld shall not exceed the following:"

Nominal Thickness Maximum Reinforcement
(inch) (inch)

Up to 1, inel. 3/32

Over 1 to 2, incl. 1/8

Over 2 to 3, inecl. 5/32

Over 3 to 4, incl. 7/32

Over 4 to 5, incl. 1/4

Over S 5716

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."

This criteria is in accordance with the ASME 1II Code, Subsection NF,
Subarticle 5360(a) which permits indications up to 1716 inch. Subarti-
cle $360(b) precludes the acceptance of any cracks.
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§,6.1.7 "Thorough fusion exists between the weld metal and base rmetal,
except 2s permitted as rol.over in paragraph §.6.1.4."

Fusion is not specifically addressed by the Code. This paragraph gives
additional criteria for inspection.

5.6.1,8 "Undercut (underfill) not exceeding 1716 inch may be accepted
for the full length of the weld provided it does not encroach
on minimum design thickness. For members welded from both
sides, the criteria shall be applied independently except that
the cumulative dep.h shall net 2ncroach on the minimum design
thickness."

This criteria is more stringent than the requirements of NF-4u424, The
latter permits undercutting up to the minimum design thickness of the
pase metal while this criteria 1imits undercutting to 1716 inch or up
to the minimum design thickness of the base metal.

The next two allegations made concerned specific differences between
the AWS D1.1 Code and BPC Construction Specification cs-C16.

The first question was given in Reference (C): "Reconcile the apparent
differences between AWS D1.1 1972 paragraph 4.4 and CS-C16 paragraph
3.3.7, regarding arc strikes." This allegstion is identical to that
responded to previously in our discussion of paragraph 5.6.11 of CS-P207.°
The major difference is that AWS D1.1-74 paragraph 4,4 refers to arc
strikes outside the area of permanent welds.

3.3.7 "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 inch plan nor 1716 inch
prefile. Arc strikes shall be free of any foreign deposits
which might interfere with the performance of proper visual
inspection.”

It should be noted that the application of Section 3.3.7 is confined
only to miscellaneous steei and not the main building members. Arc
strikes are harmful only if they producz a crack or diminish the re-
quired design thickness. For steels used in the construction of a:
nuclear power plant, arc strikes are not likely to produce a crack
because these mild carbon and austentitic stainless steels are not
appreciably hardenable. In addition, the steels used in the building
structural framework and the piping system and electrical system Sup-=
ports are not susceptible to cracking resulting from arc strikes.

Because the significance of arc strikes in the carbon structural and
pipirg steels is minimal, a "Nondestructive Examination" method which
is licely to.detset arc strikes is widely accepted and in common use
throughoutkianufacturing and construction industries.
i
(:' M \\\‘:\ i
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The prod method of magnetic particle examination may also cause arc

strikes on the component surface being examined. The fact is, that on

carbon steels arc strikes are so insignificant that an "NDE" nmethod e
which induces them is widely used. i

The second allegation was presented by Mr. Dennis ¥Xirsch 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) wAll eraters filled to the full cross section of the
weld,"

8.15.1.3 nA1l craters are filled to the full cross section of the *
weld."

3:3.3 "Underfilled éroove 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 previded
the crater length is less than ten percent of the weld length.
On multi-pass fillet welds crater depth 1716 inch or less -
shall be accepted.”

This Section 3.3.3 applies to miscellaneous steel only and not to the
main building members.

Consideration of underfilled craters, grooves, subsize and concave
fillet welds has been based upon conservative evaluation of cecreased
lcad carrying effective 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.

Mr. Kirsch also requested SAR references for these 2nd any other excep-
tions. CS-C16 in its entirety is in the San Onofre 2 and 3 FSAR as
Appendix 3.8A.

The next three allegations related to field operations:

1. The first cf 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': perhaps not a particularly
desirable method to use for scribe marks, any "mechanical damage"
would be contrclled 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
the nominal pipe wall thickness. or 1/16", whichever is less." It
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,



NepyLiia A -

Page 24

wMechanical damage" is defined s scoring, gouges, pits, suspect
lap, seams, and similar types o: surface damage or defects that
may exceed the "minor surface aefects" above.

Visual inspections for physical damage on piping material are per-
formed by certified QCE's and include the use of pit gauges to
verify the depth of scribe mar«s.

A1l scribe marks, including those made by a pipe cutter on socket
welded pipe are inspected to these eriteris, Remedial acticn of
non-conformances are dispositioned in NCR's.

As a design analogy to the effest of the grcove on the integrity
of the pipe, reference 18 made to the misalignment conditions per-

mitted in Section III of the ASME Code. NUREG-0307 [Reference (D)1,

paragraph 2.9.2.2, "Girth Butt Welds" states in part,

wIt is recognized that thin wall pipe can have relatively high
weld reinforcements; producing a significant "notch" at the
weld., It is also recognized that misalignment can signifi-
cantly increase the localL stresses in the welds, Both of
these aspects were considered in assigning the relatively
high C2 and K2 indices of 1.4 and 2.5, respectively." .

Therefore, the Stress Intensification Factor (SIF) of (C, x K,))/2

= (1.4 x 2.5)/2 = 1.8 is considered acceptable for this gigni?ican;

notch effect and misalignment. Furthermore, Figure NC-3673.2(b)=1"

of ASME Section III requires use of 1.8 SIF for girth butt weld (as
welded). This 1.8 SIF requirement is also referenced in NUREG-0307

[Reference (D)]. The applicable SIF for the type of scribe marks

under consideration and as snown in photographs of Figures 1 through

4 of Enclosure (6) re judged tc be leszs severe than the misalign-
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, SIF

of 1.8 is applicable for girth butt welds with misalignment greater

than 10 percent of the nominal wall thickness. Therefore, for the
scribe mark depth limitation of 5 percent of the pipe wall thick=-
ness, use of SIF of 1.8 is conservative. The SIF used for socket
welded connections is 2.1 (per Figure NC-3673.2(b)=1 of ASME Sec-
tion III) which also includes the notch effect, The SIF of 2.1 is
greater than the SIF of 1.8 developed above. For the San Onofre 2
and 3 project, a SIF of 2.1 is used in design for all socket welds
and therefore the socket weld is the gecverning design factor and
not the scribe mark. The moment 10&'ings at the socket weld and
the scribe mark (approximately 2 inc ies away) are essentially
identical.

-

i
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Generally, the pressure design i{s not the governing condition for
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
least 40 percent,

Therefore the 5 percent depth limitation is adequate for pressure
design as well,

s The second 2llegation 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 acticn which transpired to close out.
the referenced DER:

a. The associated design disclosure documents (Construction
Specification and SAR) were revised to incorporate the appli-
cable acceptance xriteria. i

b. All partial penetration flare hevel welds were reinspected to
the revised criteria.

S Engineering performed a review of the original design and
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.

. The third allegation in this series related to welder qualification.
Mr. Kent stated that sheet 20, note 1 of Welding Qualification docu-
ment WQ-2 parmits weld reinforcement of 1/3 inch contrary to para-
graph 3.6.2 of AWS D1.1. Sheet 20 is not part of the welder qual-
ification program used on San Onofre Units 2 and 3. Review of the
document, however, concluded that the 1/3 inch was in fact a typo-
graphical error and should have been 1/8 inch. This is consistent
with detail E also contained on sheet 20.

The additional allegations were made concerning the structural adequacy
of structursl joints., These allegations in particular were: the need

for fully welded connection details, prototype testing of weld details,
and methods utilized in th: selection of actual weld strength.
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Need for Fully Welded Connections

There are no provisions in any structural design code, nor is it -
standard design practice, to require fully welded details for use
in all structural, pipe support, or cable tray support designs. 1‘%

All structurazl 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 exzmple, the
American Institute of Steel Construction {AISC) Specification is
the nacional specification and design guide utilized by structural
engineers for the design of structural steel compcnents., In Sec-
tion 1.2 of the AISC Specification three basic types of construc-
tion and associated design assumptions are permissible, utilizing
design details which dictate the member sizes and corresponding
strengths. These three types include:

Type 1 - "Rigid-frame" (continuous frame) details which possess
sufficient rigidity to minimize angular moi?Eent between
intgrsecting membars. A fully welded or heavily bolted

WY _gpmoﬁfaént resistant connection is representative of this

o design type. . -

Type 2 - "Simple" frame details which permit unrestrained, free-
ended rotaticn for specified loading conditions, neces-
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.
double angle connections) are representative of this de-

sign type.

Type 3 - "Semi-rigid framing™ which permits partial rigidity (par-
tially restrained) for connections of structural compo-
nents providing the moment resistant capacity can be
technically supported through accepted procedural analy-
sis to confirm the degree of restraint. This design type
falls 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,
regulatory requirements, and other relevant aspects. The selection
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 cheched by qualified engineers consistent with
NRC quality requirements. As such, complete techinical consistency
and design compatibility have been provided in the San Onofre 2 and
3 design throughout. See Enclosure (9) for additional information.

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 develcpment, ex-
tensive research and engineering studies programs to establish .
acceptable desiyn procedures, eccnomical and efficient design re-
commendations, and methods to improve and contrel the quality of
structural steel.

The use of the AISC Specification and AWS Code in the selection of
relevant weld details precludes the need for prototype testing, '
providing the material, weld rod and welding procedures conform to
the stated code requirements, utilizing basic engineering mechanics
principles. M and QS has perforrned 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 utilized 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 common 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 Cnofre 2 and 3 SAR
and FSAR.

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 5A 5.1, E70XX) and

e ¢
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the matching base metal comprising the joint detail (e.g. AST™M A-36
or A570). The strength calculations are based upon these allowable
siresses, 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
significant tensile strength margins over allowable values. To
assure that appreopriate weld rod and connecting materials are util-
ized, the design specifications incluce 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 university
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.

final allegation relates to the use or non-use by BPC and their
liers of runoff plates for groove welding described in AWS D1.1,
graph 4.6.1.

use of runoff tabs or extended backing bars are referred to in the
ctural Welding Code, AWS D1.1-T74, Article 4.6.1 as follows: N

"Groove welds shall be terminated at the ends of a joint in a
manner that will ensure sound welds. wWhere possible this shall
be done by use of extension bars or runof f plates."

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

automated welding processes such as submerged arc and gas metal arc

mach
poss

ine welding processes where the control of weld end fill is not
ible. Since the bulk of the welding at power plant sites is

shielded metal arc welding, the control of the weld end fill is of no

conc
read

ern because the process is one of low current density and can be
ily controlled by the welder to ensure sound welding including

complete filling of the groove weld ends.

As to weldments produced by suppliers of structural steel (fabricated
beams, etc.) the same circumstarnces would control. Where the high cur-
rent censity processes are utilized, extension bars are generally used.
wWhere extension bars are not used, the beam or structural material is

cut
requ

The
that
all
int

off at a point where the weld is full section and meets the length
irements of the Purchase Order.

Structural Welding Code AWS D1.1-77, Revision 2 recognized the fact

the article on groove weld termination should not be {nclusive of
welding processes. For this reason Article 4.6.1 has been changed
he 1977 edition and reads as follows:

il
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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 runoff plates." .

This same wording continues through the latest edition of the AWS Code igg
(3.1.1-82).

Mr. Kent alleged in the meeting between SCTE, 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 cgses
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 di stance of 1,5 times the
thinner wall thickness. hereafter 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 reguired slope details
consistent with the ASME Code. Observation of two valves taken from
spares and the valves and piping observed during the tour verified that . .
all code requirements were met, '

-~

The last allegtion made by Mr. Kent on Units 2 and 3 concerned thread
engagement on cne of sixteen bonnet to body studs for swing check valve
S3-1204-MU-087. The stud was recessed siightly 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 gquestion
was supplied by the manufacturer, Anchor Darling, in the same conditiocn
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 1] (since
NB/NC/ND-4700 are identical, only NC-4700 is shown in the enclosure).
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 21, 1In
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
(except for Code Class 2 and 3 piping flanged joints), the vendor did
not require it in his maintenance manual, and the valve was designed
to be used with the studs and nuts provided.
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3 times the width. Rounded indications are n-
dicanons which are circular or elhpucal with the
length less than 3 imes the wadth.

NF-5352  Acceptance Standards

{a) Only indications with major dimensions greater
than Y4 1n. shall be considered reievant.

(b) Unless otherwise specified in thus Subsection,
the following relevant indications are unacceptabie:

(1) Any cracks or linear indications,

(2) Rounded indications with dimensions great-
er than 3¢ 1n.

(3) Four or more rounded indications whose
major dimensions are greater than V46 in. when the
indications are in a line and are spearated by Yy 1n. Of
less edpe 10 edpge.

(4) Ten or more rounded indications whose
major dimensions are greater than Y in. when the
indications are in any 6 sq in. of surface with the
major dimensions of thisareanotio exceed 61n., with
the area taken in the most unfavorable location
relative 1o the indications being evaluated.

ACCEPTANCE STANDARDS FOR
VISUAL EXAMINATION OF
WELDS

(a) Only indications with major dimensions greater
than %4 1n. shall be considered relevant.

(b) Unless otherwise specified in “his Subsection,
cracks or other linear indicaticns are unacceptable.

NF-5360

NF-5400 EXAMINATION OF SPRINGS
FOR CLASS 1 COMPONENT
STANDARD SUPPORTS

NF-5410 REQUIRED EXAMINATION AND

ACCEPTANCE STANDARDS

Springs for Class 1 component standard supports
shall be examined after coiling by either the magneuc
particle or liquid pentetrant method. Springs with
seams, slits, or quench cracks longer than 3% of the
bar diameter shall be rejected.

NF-5300 QUALIFICATIONS OF
NONDESTRUCTIVE
EXAMINATION PERSONNEL

NF-5510

It shall be the responsibility of the Manufacturer or
Installer to assure that all pe:sonnel performing

GENERAL REQUIREMENTS
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nondestrucive examination operations under this
Subsection are competent and hnowledgeable of the

applicable examination requirements 1o the degree
i

speaified in NI-5520. Al nondestructive
aminations required by this Subsection shall bed

performed and the results evaluated by gualified ™

nondestructive examination personnel The as-
signment of responsibilines to individual personnel
will be at the discrenon of the Manufacturer or
Insulier.

NF-8520 PERSONNEL QUALIFICATION

-

NF-5521 Qualification Procedure

(a) Personnel performung nondestructive  ex-
amination undzsr tus Secuon shall be qualified in
accordance with SNT-TC-1A.' Supplements and
Appendices as applicable for the technique and
methods used. For nondestructive examination me-
thods not covered by SNT-TC-1A documents, per-
sonnel shall be qualified by the Manufacturer or
Installer 10 comparable levels of competency by
subjection to comparable examinations on the par-
ticular method involved. The pracucal portion of the
qualification shall be performed using the Man-
ufacturer's or Installer’s procedure or part rep-
resentative of the Manufacture:’s products.

(b) The emphasis shall be on the individual's ability
to perform the nondestrucuve examination in ac-
cordance with the apphcable procedure for the
intended appbcation.

(c) For nondestrucuve examination methods that
consist of more than ope operation or type, it is
permissible to use personnel qualified to perform one
or more operations. As an example, one person may
be used who is qualified to conduct the examination
and another may be used who s qualified to interpret
and evaluate the results.

NF-5530 RECORDS

Personnel qualificauon records shall be retained in
accordance with NA-4900.

1ISNT-Tc-1A and Suppiements 1 a Recommended Praciice for
Nondestructive Testing Personnel Quolification and Cernfication
publsbed by the Amencan Society for Nondestrucuve Tesung.
914 Chucago Avenue, Evansion. Tlnon 60202.
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b 10 -NF-4440
NF-4400 RULES GOVERNING MAKING,
EXAMINING, REPAIRING, AND
HEAT TREATING WELDS
NF-4410 PRECAUTICNS TO BE TAKEN
BEFORE WELDING

NF-4411  ldentification, Storage, and Handling
of Welding Materials

Each Manufacturer or Installer is responsible for
control of the weiding electrodes and other matenzals
which are used in the fabncation and nstallation of
components supports (NF-4120). Suitable idenu-
ficauon, storage. and handling of electrodes. flux, and
other weiding matenals shali be maintained. Pre-
cautions shall be taken 10 minimuze absorption of
moisture by electrodes and flux.

NF-4412  Cleanlivess and Protection of Weld
Surfaces

The method used to prepare the base metal shall
Jeave the weld preparation with reasonably smooth
surfaces. The surfaces for welding shall be free of
scale. rust, oil. grease. and other deletenous foreign
matenial. The work shall be protecied from de-
Jeterious contamnation and from rain. snow, and
wind duning welding. Welding shall not oe performed
on wet surfaces.

NF-4420 RULES FOR MAKING WELDED
JOINTS
NF-4421  Backing Strips

The materials for backing strips. when used, shall
be compauble with the base metal (NF-4240).

NF-4422  Peening

The weld metal may be peened when it is deemed
necessary or helpful to control distortion.

NF-4423  Miscellaneous Welding Requirements

Before applying weld metal on the second side 10 be
welded. the root of double welded joints shall be
prepared by suitable methods, su~h as chipping.
gnnding, or thermal gouging to scund metal.

NF-<4424 Surfaces of Welds

As welded surfaces are permiued. However, the
surface of welds shall be sufficiently free from coarse
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ripples, grooves. overlaps. abrupt ndges. and valievs
to meei the requirements of (a) through () below.

(a) The surface condition of the finished weld shzll
be suitable for the proper interpreiation of ra-
diographic and other required nondesiructive ex-
aminations of the welds. In those cases where there 1s
a queston regarding the surface condinon on the
interpretation of a radiographic film. the fiim shall be
compared 10 the actual weld surface for interpretation
and determuinauon of acceptability.

(b) Reinforcements are permitied in accordance
with NF-4426.

(¢ Undercuts shall not encroach on the required
section thickness. o

(d) 1f the surface of the weld requires gninding to
meet the above cntena, care shall be taken 10 avoid
reducing the weld or base matenal below the required
thickness.

NF-4426  Reinforcement of Bun Welds

The surface of the reinforcement of all butt ;'elded

joints may be flush wath the base matenal or may have ..

uniform crowns. The height of reinforcement on each®
face of the weld shall not exceed the following
thickness:

L |
 $
1

Nominal Maximum
Thickness. in. Reinforcement, in.
Up to 1, incl. %
Over 1 to 2, incl. A
Over 2 10 3, incl. %hs
Over 3 to 4, incl. T
Over 4 to 5, incl. Ye
Over S e
NF-4427 Shape and Size of Fillet Welds

Fillet welds may vary from convex to concave. The
size of the fillet weld shall be determuned in ac-
cordance with Figure NF-4427-1.

NF4429  Plug Welds

When plug welds are used on component supports.
a fillet weld shall first be deposited around the
circumference at the bottom of the hole.

NF-4440 EXAMINATION OF WELDS

All welds shall be examined in accordance with the
requirements oi NF-5000.
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NF<4000 FABRICATION AND INSTALLATION NF-4450 NFanl)

SURFACE OF

VERTICAL MEMBERS CONCAVE
B . CONVEX FILLET WELD FILLET
|
s‘zlagr SURFACE OF WELD
= HORIZONTAL MEMBERS o
f THEORETICAL THROAT — le— s12€ oF
EQUAL LEG FILLET WELD wELD

NOTE: THE "SIZE" OF &N EQUAL LEG FILLET WELD IS THE LENGTH OF THE LARGEST
INSCRIBED RIGHT ISOSCELES TRIANGLE. THEORETICAL THROAT:=0.7 x SIZE.

SURFACE OF
VERTICAL MEMBERS i g

CONCAVE
CONVEX FILLET WELD CELET
L
SIZE OF K~ SURFACE OF ‘
WELD s W HORIZONTAL MEMBERS » . »

i N THEORETICAL THROAT o

| e - $1ZE OF WELD
UNEQUAL LEG FILLET WELD

NOTE: FOR UnEQUAL LEG FILLET WELDS, THE SIZE OF THE WELD IS THE LEG LENGTHS CF THE
LARGEST RIGHT TRIANGLE WHICH CAN BE !NSCRIBED WITHIN THE FILLET WELD CROSS SECTION

FIG. NF4427.1 SIZE OF FILLET WELDS

NF4450 REPAIR OF WELD METAL
DEFECTS
NF-4451 General Requirements
Unacceptable defects in weid metal detected by
examinations required by NF-5000 shall be
ehminated and. when necessary. repaired in ac-
cordance with the requirements of this subsubarticle.

NF-4452 Elimination of Surface Deflects

Weld metal surface defects may be removed by
gnnding or machining and need not be repaired by
welding, provided that the requirements of (a). (b).
and (c) are met.

(a) The remaining thickness of the secuon 1s not
reduced below that required by NF-3000.

(b) The depression, after defect ehmination, 1s
blended umiformly into the surrounding surface.

(c) The area is examuned by a magneuc particle or
liquid penetrant method after blending to ensure that
the defect has been removed or in indication reduced
1o an acceptable hmt.

NF-4453  Requirements for Making Repairs to
Welds

Excavated cavities in weld metal. whose depths
reduce the sectuion thickness below the requirements
of NF-3000, shall be repaired in accordance with the
following subparagraphs.

57

NF-4453.1 Defect Removal. Unacceptable defects
detected by the examination or test required by. NF-
5000 shall be removed by mechamcal means or by
thermal gouging processes.

NF-4453.2 Requirements for Welding Materials,
Procedures, and Welde=s. The weld repair shall be
made using welding matenals, welders, and welding
procedures in accordance with NF-4125 and NF-
4300.

NF-44533 Blending of Repaired Areas. After repair,
the surface shall be blended umformly into the
surrounding surface.

NF-4453.4 FExamination of Repair Welds. The
examination of weld repairs shall be repeated as
required for the onginal weld. .

NF-4453 .5 "{eat Treatment of Repaired Areas. The
repaired area shall be heat treated when required by
NF-4640.

NF-4600 HEAT TREATMENT

NF-4610 WELDING PREHEAT AND
INTERPASS REQUIREMENTS

NF-4611 When Prebeat Is Necessany

The need for and temperature of preheat are
dependent on a number of factors. such as the
chemical analysis, degree of restraint of the parts
being joined, elevated temperature, physical prop-
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Interpretation:  10-80 109

Subjest Section 111" asion 1. NF 4427 Shape and Size of Fillet Welds, NF 4452 Elimina::on of
Surface Defects. NF.5260 Avceptance Standards for Visua! Examination. Appendia
XVI1-2454 Butt and Groove Welds

Date Issued May 12,1980
Fue N1.80-12

Question (1) Does Secuion 111 Subsection NF provide requirements for the maximum convexity of
fillet weids?

Reply (1) No

Question (2). Is the theoretical throat of 2 filler weld the minimum effe-tive throat?
Reply (2) Yes

Question (3) Do weld metal surface defects (NF-2452) include arc strkes?

Reply (3) NF 2452 provides for elimmation of weld meral surface defects without .eference 10 the
cause of the surface defect. :

Question (3) Ase undersize dimensions greater than 1/161n.. of a weld considered as relevant mds-.'
cauons when detected by visual exammatuon in accordance with NF-5360(a)?
]
Reply (4) NF-5360 addresses weld meral indicatiors only It does not address underrun on filiet size
or lenath.

Question (5): Does XV 245401 of the 1977 Edition mean that a ¥in double partial penetration
groove weld jorung 3 1n. thick matena’ together s unacveptable”? ‘

Reply (5). Yes.

Question (6)° Is it permissible 10 use a single-evel full penetration weld wathout the use of backang
strps o1 back gouging in the fabnication of weided tee jointsin lnear type component supports®

L

Reply (6): Yes.

74



ATHITE 1Y TR ATY 1Y TR TS
intepretavon. 11 1-79:176
Subject. Se:tion 111 Divisan | Dvision £ Weld Spatter

Date lssued Octoher 23,1979 3
=
File: N1-79-202

Question s it requized by Seztior 10, Division ] and ‘or Divisior 2, that weld spatier be remaved for
cosmetic purposes if it does not irterfere wath . cher processing o1 the use of the item in service o1 if 1t
does not wnterfese with subseguent NDE, o if paint or othe: protecnve coating is nct requued?

Reply Itis not required by Sectior 111, Division 1 and ‘or Division 2 that wel2 spattes be removed
provided it does not interfere or Lot subseguent Code required aiumues.

Lnterpretanon 10179177

Subject: Sectior 111, Dimasor 1, Ajpenda V, N2 Dats Repon Form
Date lssued October 23,1979

Fie N1.79-223 3 =

Quesuon: Whena Ceruficate of Authonzatior is extended to a feid ste, what datz report form
thould be wsed for fiel2 fatricared panis and appurienance cuch as cortairment vessel equipment haiches?

Reply Whena Ceruificate of Autho-zason is extended to a field ste for field fabncation of parts
or appurtenances. the N-2 Dsta Repont Form shall be wsed for those parts and appurienances interded 10
receve an NPT stamp. The Authonzel lnspector at the field mte who has the responsibility for asunng
that Code requirements have been me! shall so signify by complening the “Certifization of Shop Inspecuon”
portoe of the N-2 Data Report Form (Note  The text of the “Cerufication of Shop Inspection™ box does
pot address the issue of where the inspection was made.ie., shop or Heid It does address the issues that
inspecuon was performed by a duly suthorized persoc 8t a pointin time )

Interpretation: m1-79-178

Subsect: Section 111, Division 1, Case N-7] Addinona’ Materials for Component Suppo;u
Date Issuec. October 23,1979

File: N1.79-247

Quesuon  Howare the maxumum allowable suresses 10 be calculated for SB-150 Grade 642 matenal
used in accordance with Secuon 11!, Case N-718 for Qe 1, 2, 3, and M component supports’

Reply The allowable streases and stress intencues for Plate and Shell Type Cornponent Suppors
are provided io Tables 1 and 3 of Code Case N-71-8 For Linear Type Component Support for ba made
froro this material, Table 3 provides the S, values needed for the apphzable formulas of XV11-2200, and
for bolung made to thu specfication and gnde, the Ulimate Tensde Strength Values of Table § may be
med wath the equavons appbeabdle Lo sustenitic steels from XV11 2460 of Agpendux XV
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Scribe Lines for Socket Welds

The attached photographs show four samples of 3/8 inch 0.0. X 0.065 inch
wall stainiess steel tubing. Two of the samples were circumferentially
marked with a scribing tool and the other two were circumferentially marked

and numbered with 2 vibro-graving toel.

The depih of each type of mark was measured at 100x (magnifications) and
the depth is reported below. The depth measurement rep-esents the depres=

sion below the original surface.

wall Thickness At

Sapple Depth of Depth of Circ. Mark  Numbers
No. Marked By Cire. Mark (in.)  Numerals (in.) (in.) © o (ind)
1 vibro-Graving 0©.0005 to 0.003 0.001 to 0.002 0.C70 0.072 |
2 Vibro-Graving Up to 0.003 Up to 0.003 0,068 0.0€7
3 Scribe Up to 0.0015 -—— 0.070 -—
- Scribe Up to 0.003 - 0.068 —

Figure 1 shows the as received smaples, Figure 2 shows the vibro-graving
surface numbers at 10x and the cross section at 100x. Figure 3 shows the.
vibro-graved cireumferential mark at 10x and the cross section at 100x.
Figure U4 shows the scrided circumferential mark at 10x and the cross section
at 100x. Although both of the marking techniques produced marks of approx-
{mately equal depth, (Samples 1, 2 and 4) the scribed surface marks are more

uniforn and not as sharp as those made with the vibro-graving tool.
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NE=000-FABRICATION AND I STALLATION REQUIREMENTS

NB<230  FITTING AND ALIGNING

\NB-4231  Fitting «nd Adigning Methods

Parts that are tc be joired by welding ma) be fitied,
aligned. znd retaired 1n positon dunng the welding
opzration by the use of bars. jecks. clamps. tack
welds. or temporarn sliachments.

N\B-4221.1 Tackh Welds. Tack welds used to secure
alignment shall either be removed compietely. when
they have sened their purpose. of their slupping and
stzrung ende shall be properly prepared by gnnding
or other suiisble mezns so that they may be
wtisfacionh incorporated inte the finzl weld. Tack
welds snzll be made by gualified weldess uang
guahified welding provedures. When tach wellsare o
become part of the finished weld." they shall be
viscally examined ond Jefectve tach welds removed.

NB-4211.2 Temporany Artachments and Their Re-
moval. Atiachments which are welded 10 the com-
ponent dunng <onsiruchion but which are not
incorporaied nto the final compenent. such as
alignment lugs or straps, lie siraps. braces. preheat
equipment. postweld heat treatment eguipment. are
permmed. prmnded the reguirenents of (a) through
th) below are met.

(a) The mater:al 1s 1denufied and 1s suitable for
welding but need noi be ceruhed matenal.

() The material is compauble for welding 10 the
component matenal 1o whichitis attached.

(c) The weldirg matenal 1 compatible with the
bhase material and 1s cernified in accordance with NB-
2130:

(d) The welder 2nd welding procedure are qualified
in accordance with Section IX and the additional
requirements of NB-4320.

(e) The immediate area around the temporary
attachment 1s marked 1n 3 suitable manner so that
after removal the arez can be \denufied unul after it
has been examined in accordance with (g) below.

tf) The temporary attachment s completely re-
moved in arcordance with the procedures of NB-
4211

(g) After the temporary attachment has been
removed. the marked area 1s examined by a magneuic
parucle or hquid penetrant method in accordance
with the requirements of Articles 6 and 7 of Sectien V
and meets the acceptance standards of NB-5340 or
NB-5350. as apphcable.

th) The attachment weld or the area after removal
of the attachment 15 postweld heat treated in ac-
cordance with NB-2600.
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NB.2230 NB 4213

NB.4232 Marvimum Offset of Aligned Sections

(a) Alignment of sections shall he such that the
maumum offset of the finished weid il not be
greater than the apphezble amount heed n Table oo
N B-4232-1. where 1 1s the nomunal thichness of the ¥
thinner section at the joint. i

(by Joints in sphencal vessels. joints witn heads
and joints between cylindncal shelle and hem-
ispherical heads shail meet the requiremenisin Tabhie
N B-4232-1 for long:tudinal jon's.

\B-3232.1 Fairing of Offsets. Any off-et within the
2llow able tolerance providad above shall befarel io
at least a 3 1o | taper grer the width of the firyshed
weld or. if necessary. by alding sddiionslweld e
berond what would viberwise he the edge of the weld
In 2d¢dinon. offsets greater than those stated i Table
NB-21232-1 are accepiable provided the reguiremenis
of NB-3200 are mel.

\NB-4233  Alignment Requircments When
Component laside Surfaces Are
Inaccessible %

When the inude surfzces of components : afe
inaccessible for welding or fainngin acvordznce with
NB<1212.1. the inside diameters shzll maich each
other within V¢ 1n. When the compunents 2r¢ alizned
concertrically. 2 uniform mismazich of * 21n arvend
the joint can result as shown.n Fig. M B-4233-1 sk (a).
However. othzr vanables not associzted with the
diameter of the component often resuliin alignments
that are offset rather than concentric. In these cases.
the mavimum fmisalicnment 31 any one point around
the joint <hall not exceed ' ¢ in.. asshewnin Fig \B-
42331 sk. (b). Should component tolerances such as
diameter. wall thickness. out of roundness. result 1n
inside diameter vanations which do not meel these
limits. the inside diameters shall be counterbored.
sized. or ground to produce a bore w ithin these hants

TABLE NB42321
SAAXIMUM ALLOWABLE OFFSET IN
FINAL WELDED JOINTS

Direction of Joints

Secuon Thickness

inin, Longtudinal Circumferential
Up 10 1/2, wncl 1741 1741
Over 1/2 10 3/4, mc! 1/8 in 1741
Over 3/4 10 1-1/2. el 1/8 in 3116
Over 1 1/2 10 2, 1ncl. 1/8 i 181
Over 2 Lesser of Lesser of

116100 3B 1/81o0 34
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NOTE

‘ME COMBINED INTERNAL AND EXTERNAL TRANSITION OF THICKNESS SHALL NOT EXCEED AN INCLUDED ANGLE

OF 30" AT ANY POINT WITHIN 1% 1 OF THE LAND

FIG. NB-42331 BUTTWELD ALIGNMENT TOLERANCES AKD ACCEPTABLE
SLOPES FOR UNEQUAL 1.0 AND O. D. WHEN INSIDE SURFACE IS
INACCESSIBLE FOR WELDING OR FAIRING
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NC.2850-MNC2220

NC36%) HEAT TREATMENT AFTER
BENDING OR FORMING FOR
PIPE. PUMPS AND VALVES

NC-3651  Conditions Reguiring Heat Treatment

After Bending or Forming

fa) Ferrine alloy stee! pipe or formed poruorns of
pumps or valves that have been hezted for bending or
other forming operations sha!l receive a heat treat-
ment in accordance with NC-2620 or a ful! anneal. a
normalizing and tempering treatment or a quenching
and tempensgireaumnent.

tb) Carbon steel pipe or formed poriicns of pumps
or valves with a wall thichness grezter than 34 .
mcluded i group P-Number 11in Section IX that have
beern oIS bent or formed shall receive heat treaiment
inzicordance with NC-4620.

fc) Fermuc alloy pipe or formed portions of pumps
or valies wiih an outside diameter grezter than 4 in.
and a wall thickness grezter than % in inciuded in
groups P-Number 3 through P-Number 5 in Seciicn
I1X that have been cold bent or formed <hall require a
heai treatmentin accordance with NC-4620.

NC4652  Exemptions From Heat Treatment

After Bending or Forining

If the conditions described in (a) through (d) are
met. heat treatment after bending or forming is not
required.

fa) Carbon steel pipe or portions of pumps and
valves that have been bent or formed at a temperature
of 1650 F or higher shall require no subsequent heat
treatment. providing the requirements of NC-4213
have been met.

(6) Austemitic stainless steel pipe. or poruons of
pumps or valves that have been heated for bending or
other forming operations may be used in the absent
condition unless the Design Specifications require a
heat treatment following bending or formung.

(c) All austemtic stainless steel pipe, or portions of
pumps or valves that have been cold bent or formed
may be used in the as-bent condition unless the
Design Specifications require a heat treatment fol-
lowing bending or forming

(d) Carbon steel and fernuc alloy-steel pipe or
poruons of pumps or valves with size and wall
thicknesses less than specified in NC-4651(b) and (c)
may be cold bent or formed without a heat treatment
following bending.

L

NC-4700  MECHANICAL JOINTS

NC-4710  BOLTING AND THREADING

NC4711 Thread Engagement

All bolts or studs shail be engaged in accordince
with the design.

NC<4712  Thread Lubricants

Any lubncant or comprund vsed n threzded joirts
shall be sunable for the senvice cond:niont and shall
not react unfavorably with either the semvice Nu:d or
any compunent mater:2] in the sysiem.

NC4713 Removal of Thread Euhricants

All hreading lubricents or compounds shell be
removed from surfaces which are 1o be seul-weided.

NC4720 BOLTING FLANGED JOINTS

In belting gasketed Manged joints. the contact faces
of the Nanges shall bear uniformly on the gashet and

the gashet shall be properly compressed in accordance !

with the design pnnaiples apphicable 10 the 1ype of
gasket used. All Narged joints shall be made up with
relatively uniform bolt stress.

NC4730 ELECTRICAL AND MECHANICAL

PENETRATION ASSEMBLIES

Electrical and mechanical penetration assembiies
shall be constructed in accordance with the rules for
components, except that the design and the maienals
performing the electncal conducting and insulating
function of electncal penetrations need not meet the
requirements of this Subsection. Tubes or pipes of 2
in. nomunal pipe size and less may be 10ined 10 a
penetration assembly in accordance with the rules of
NC-4350.

NC4800 EXPANSION JOINTS
FABRICATION AND
INSTALLATION RULES FOR
BELLOWS EXPANSION JOINTS

NC4820

The requiremnents of (a) through (f) below shall be

metl.
(a) All welded jonts shall comply with the re-
quirements of NC-3000

-~
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ARTICLE M

A= the sum of the mechanical allowances, in.

(NC-3613)
P\"
-4, (7%5) ®)

where
dg= the inside diameter of the gasket for raised or
Tat face flanges or the piich diameter of the
gasket for retained gasketed flanges.in.
P = design pressure, psi
S = the allowable stress

NC-3647.3 Temporary Blanks. Blanks to be used for
test purposes only shall have a mimmum thickness not
less than the pressure design thickness, 7, calculated
from Equation 8 above, except that P shall not be less
than the test pressure and the allowable stress. S, may
be taken as 95% of the specified minimum yeld
strength of the blank matenal (Tables 1-2.0).

NC-3647.4 Flanges. Flanges shall be integral or be
attached 1o pipe by welding. brazing. threading. or
other means within the applicable standards specified
in Table NC-3691-1.

NC-3647.5 Gashets

(a) Gaskets shall be made of matenals which are
not injuriously affected by the fluid or by temp-
eratures within the design temperature range.

(b) Only metallic or asbestos metallic gaskets may
be used on flat or raised face flanges if the expected
normal operating pressure exceeds 720 psi or the
temperature exceeds 750 F. However, compressed
sheet asbestos confined gaskets are not himuted as 10
pressures provided the gasket matenial is suitable for
the temperatures.

(¢) The use of metal or metal asbestos gaskets 1s not
limited as to pressure provided the gasket matenals
arz suntable for the fluid design temperature.

NC-3647.6 Bolting

(a) Bolts, nuts and washers shall comply with
applicable standards and specifications hsted in Table
NC-3691-1. Unless otherwise specified, bolting shall
be 1n accordance with ANSI B16.5. Bolts shall extend
completely through the nuts.

(b) Carbon steel bolts or bolt studs may be used 1if
expected normal operating pressure does not exceed
300 psi for water or 250 psi for steam and the expected
normal operating temperature does not exceed 430 F.
Carbon steel bolts shall be ANSI Standard square or

sOUY =~ DLESIGN
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heavy hexagon head bolts and shall have ANSI
Standard heavy semi-finished hexagon nuts.

ic) Alloy steel bolt studs shall be threaded full
length or, if desired. may have reduced shanks of 2
diameter not less than that at the root of the threads
They shall have ANSI Swandard heavy hexagonsl
nuts. Headed alloy bolts are not recommended. ™

(d) All 2Y)oy bolts or bolt studs and accompanying
nuts are recommended to be threaded in accordance
with ANS] B1.1 Class 2A external threads and Class
2B internal threads.

NC-3648  Reducers

Reducer fitings manufactured in accordarice with
the standards listed in Table NC-3691-1 shall be
considered suitable for use. Where butt welding
reducers are made 10 a nominal pipe thickness. the
reducers shall be considered suitabie for use with pipe
of the same nomunal thickness.

-

Pressure Design of Otber Presswre
Retsining Piping Products Coa

NC-3649

Other pressure retaining piping products man-
ufactured 1n accordance with the standards lisied in
Table NC-3691-1 shall be considered suitable for use
in piping systems at the specified pressure-temp-
erature ratings. Pressure retaining piping products not
covered by the standards histed in Table NC-3691-1
and for which design formulas or procedures are not
given in this Subsection may be used where the design
of similarly shaped, proporuoned. and sized com-
ponents has been proved satisiactory by successful
performance under comparable service conditions.
Where such sausfactory service expenence exists,
interpolation may be made to other sized piping
products with a geometncally simular shape. In the
absence of such service expenence, the pressure
design shall »e based on an analysis consisient with
the general design philosophy of this Subsection and
substantiated by at least one of the following:

(a) Proof tests as descnbed in ANSI B16.9;

(b) Expenmental stress analysis (Appendix 11).

NC-3649.1  Expansion Joints—General  Re-
quirements. Expansion jounts of the bellows, shding,
ball or swivel types may be used 10 provide flexibility
for piping systerns. The design of the piping systems
and the design, matenal, fabncaton, examinaton.
and tesung of the expansion joints shall conform to



Page 1

Supplementary Data
Structural Welding Design and Construction Adequacy

-
i
—

Allegations:

s 2 and 3 conducted by Bechtel, Edison, and NRC
Kent on October 25, 1982, several allegations
were made concerning the subject of weld end returns, structural connec=
tions, and structural design adequacy in general. While the subjects
addressed in Bechtel's original response to the NRC remain unchanged, this

supplementary information is provided to address, to the fullest extent,

these issues of concern to Mr. E. E. Kent which were identified in the

valkdown on October 25, 1982.

In the walkdown of SONG
representatives with Mr. E.

These include:

rements of AISC, Specification §1.17.10 and
Kent alleges that these requirements are not
* Corporation according to his interpreta~

-

I. The weld return requi
AWS Code §8.8.6. Mr.
followed by Bechtel Po
tions.

or fully bolted standard structural con=
hich can develop the full shear and bend- °
Mr. Kent alleges that connections
nditions should develop the full

{ve of load magnitude, direction,

1I. The need for fully welded
nections or box sections W
ing capacity of the section.
used to resist seismic stress CO
capacity of the section irrespect
or other design considerations.

I. Weld End Returns

Mr. Kent interprets AISC §1.7.10 and AWS Code §8.8.( as applicable to
all structural details irrespective of load magnitude, direction, type
of load (e.g. tension, compression, shear, bending), or actual stress
condition. In particular, he has various concerns over the validity of
not specifying weld end returns for three types of connection details

as follows:

Hi

EJL
n
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I
w

|
|
|
|
|
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Bechtel Engineerin; Position

The design of all welded connections utilized on the SONGS 2 and 3 project
are mede in accordance with the relevant code for which the structure or
component is classified, consistent with the design criteria and SAR re~
quirements. The allegation concerning weld end requirenents is incorrect
and is based upon an inappropriate {nterpretation of the AISC Specification
and the AWS Code. The AWS Code in its forward specifies the following:

“This Code does not concern {rself with such design considerations as
arrangement of parts, loading and the computation of stresses for pro~
portioning the load-carrying members of structure and their connection.
Such considerations, {t is assumed, are elsewhere covered in a general
code or specifications such as a Building Code, AISC Specification for
the Design, Fabrication an Erection of Structural Steel for Buildings,
L.sssesssy OF Other specifications prescribed by the owner."

1t is Bechtel's position that the AWS excludes from its jurisdiction the
design responsibility of the weld details, and further directs the design
furiction to the designing professional engineer who is required to adopt
and interpret other appropriate fz2sign specifications including the A1SC
Specifications. In this regard, AISC §1.17.1C is considered in the Bechtei
design and utilized accordingly. This AISC provision states as follows:

“cide or end fillet welds terminating at ends or sides, respectively,
of parts or members shall, whenever practicable, be returned contin~
uously around the corners for a distance not less than twice the nom= !
inal size of the weld. This provision shall apply to side and top
fillet welds conuecting brackets, beaz seats and similar connections,
on the plane about which bending moments are computed. End returns
chall be indicated on the design and detail drawings.”

The provisions of this requirement are clearly specified to apply to struc”
tural components subject +o bending where high stress concentrations due to
high local weld stresses may exist in extreme edges of weld details. These
{nclude selected conner*ion details subject to high stresses which warrant
such consideration. The purpose of this provision is elaborated upon and
discussed in considerable detail in technical references and textbooks used
by practicing professional engineers {nternationally. For greater insight
{nte this provision, several references are {ncluded in this response. The
purpese of weld end returns are to assist in the redistribution of high
local stresses when the following conditions apply:

1. Where vertical welds are subject to high stresses which are calculated
to exist at extreme tips of a weld group, generally from large bending
soments which have a tendency to “pry” the weld apart.

2. wWhere the weld stress is required to perform to its maximus allowable
stress value, and further, where maximum loading conditions can readily
carry the local weld stress intensity into yield conditions.

3. 1In applications for which the local tensile stress from extrenDe bending
effects are required to be resisted by small, narrow weld details.

1,
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In the design of a'l structures and components in the SON5S 2 and 3 project,
AI1SC §1.7.10 has been considered. Where the provisions of this section are
appropriate, Bechtel has provided weld details, including weld end returns,
which meet the provisions and intent of the AISC Specifications. As a
whole, Bechtel has specified veld end returns for appropriate design appli-
cations when calculated weld stresses approach code allowable values. These
weld end returns have been provided conservatively even though the San
Onofre 2 and 3 design criteria limits the Design Basis Earthquake (DBE) com-
bines stresses to 90% of yield. Typical types of details where weld ends
have been specified include to enhance local stress conditions include:

1. Welded double angle structural connections with high weld stresses (e.g.
weld stresses near code allowables) which are field welded to inter-
secting beams and columns and for which "prying” is a credible failure
mechanism.

-

2. Special beaz connections where beam brackets or seats are required de-
signed for high stresses (e.g. weld stresses near code zllowables)
whose behavior has a tendency to “pry” the weld detail.

3. Special highly stressed design connections which are not resisted in™
tension by a iarge weld segment whose behavior could result in “prying”
action. %

As such, the San Onofre 2 and 3 structural design appropriately accounts for
the provisions of AISC §1.7.10 and utilizes this provision for those spec!- 5
fic conditions for which it is intended to apply.

Mr. Kent, however, has refused to recognize the clarification specified in
the second sentence of AISC §1.7.10 which states essses This provision shlll'
apply to side and top f{llet 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,
but also with the AISC with whom he apparently disagrees. He contends that
full welding all-around is "optimun” and should be adopted for all details
which are subject to seismic considerations. This feeling obviously ex=
teads his interpretation of weld end returns to conditions for which it is
neither recommended by the code, nor required by the specific structural
design conditions by the designing professional engineer.

Mr. Kent contends that weld end returns should be specified for Type A and
B connection details. Bechtel disagrees for the following rcasons:

1. The details are not appropriate for the types of connections for which
AISC §1.7.10 is intended to apply-

2. The top and bottom welds (for Detail A) are designed to take the tension
and compression loading components from bending with a weld sized to
take the full load accordingly. 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 "prying”. If the weld is sized



to withstand the full design load at allowable stress levals the weld
end return wouid be located below the extreme weld fiber and would have
limited value. The weld end return, 1f provided according to his in-
terpretation, would ~emain below the stresses at the top fiber until
the section reached yield levels. Since this design condition is pro~
hibited by the DBE criteria, the weld end return, if installed, would
have no meaning provided that the top weld is sized to resist the full
design force.

3., The full "2t" weld may not be constructible orthogonal to the top weld
since the curvature of the weld at the tip oi the structural menber may
prohibit its installation. This condition 1is prevalent for angle menm=
ber extreme ends and certain structural shapes. In additionm, the high
stress concentration caused by the non-orthogenal weld ond return may
{ncrease stress concentrations.

4. The entire weld detail must be proportioned in such a manner that ade-
quste weld exists to withstand the loads. Bean sizing is of ten made
utilizing stock size menber selection which provides soue uniformity in
ordering steel and some consistency in field erection. 1t is, there~
fore, not unusual to see a menber with oversize beam section properties
connected by a weld detail which does not develop its full section. o
The important and relevant design consideration {s that the weld detail
should be sized to withstand all design loads imposed upon it. The
arbitrary selection of weld details which develop all beam sections
would lead to excessive costs for the plant, while adding nothing to
the structural integrity of the design.

S. The detail utilized for tension and compression members (e.g. axial
struts) do not require the same attention to weld end returns since
“prying” is not, in general, a credible failure mechanism. In conver-
sations held with Mr. Kent in the walkdown, it was evident that he did
not comprehend the behavior of such members, and was unable to make
such a determination.

In Detail C, Mr. Kent contends that the weld detail is inadequate and should
be welded all around. This interpretation is not only highly subjective but
{n clear violation of the AWS Code §8.8.5. This section clearly prohibits
an orthogonal weld detail fillet welded, which is welded from two indepen-
dent directional planes, from being welded continuously. This section re-
quires that the weld be broken at the junction of the two welding planes.
This shows the lack of understanding of specific and relevant code provi-
sions by Mr. Kent. In the application of the cdetail, the weld has been
conservatively sized to maintain weld stresses considerably below allowables
and the design meets the design criteria for the project. Here again the
weld end interpretation by Mr. Kent is in error and clearly violates the
specific provision of the AWS Code.
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11. The Need for Fully Welded or Bolted Connections to Develop the Full
Shear and Bending Capacity ot Structural Sections

This contention by Mr. Kent addresses in a more direct manner his disagree~ -
sent with the governing AISC Specification. He contends that all connec~ 2
tions should be designed and constructed to develop the full shear and x
bending capacity of every beam section utilized in the plant. In essence,

{t is his contention that AISC §1.2 should not be applicable for structures

in seismic zones.

Bechtel Engineering Position

1t is Bechtel Engineering's position that this contentrion contradicts over

60 years of experience {n the preparation of the AISC Specification and -
equivalent experience and design practice by practicing registered engineers
throughout the industry {nternationally. AISC Specification §1.2 clearly
perzits the utilization of three primary design types which have been dis-
cussed in the previous response to the NRC. Some additional comments are
sarranted. Mr. Kent has thrust himself in a position of engineering deci-
sion-making, a pesition ¢sr which he is neither qualified academically, nor
licensed professionally. =

Bechtel has utilized highly qualified licensed professionals in the selec~
tion of weld details and such professicnals have interpreted code require-
sents under the close scrutiny of the NRC. Mr. Kent's unqualified, sub~-

jective approach to design would have the following impact: b

o Welding of all connections would result in a highly complex, highly in-

determinate design which would be prohibitive to analyze and design.

The use of full moment-resistant connections arbitrarily would invali-
date all detailed analysis and design performed over 10 years.

o The project design and construction schedule would be {ncreased several
years.

o The use of full moment-resistant connect ions would add significant and
prohibitive costs to the project, and not necessarily add to the safety
"+ structural integrity of the plant. This design concept, i{f selected,
is not optimum.

For these reasons, Mr. Kent's position is inappropriate and Bechtel dis~
agrees with his contention emphatically.

1n summary, Mr. Kent's contentions in the structural design and construction
of the San Onofre 2 and 3 project are {naccurate and unjustified, and
Bechtel rejects all of his unqualified allegations without reservation.
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