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I.

oduction

This report responds to the Atomic Safety and Licensinag
Board Memorandum and Order Confirminag Rulinags made at
Prehearing Conference dated Gciober 28, 1983 (Slip op. at
Do
The Applicant and NRC Statf were reaquested to set forth
how they assure themselves for Limerick that welding
and welder qualification, and inspections theceof, meet
the design criteria and welding codes, including par-
ticularly how 1t is acsured that non-qualified welders
are not qualified by fraud as has apparertly occurred
elsewhere despite the presumed existence of a QA
program. TE. 4895-99, 4902-04. The Applicant will file
a report supplying this information about a month after
the prehearing conference, and the Staff will file its
information report about two weeks after the
Aovplicant's report. TR.U4919,
This report describes the management policy of Philadelphia
Electric Company and its contractor, Bechtel Power
Corporation, relating to quality and how these policies have
been implemented in the design and construction of Limerick
Generating Station, with particular emphasis on welding-
related activities. The report describes both companies"'
weldina experience and expertise and how the gquality as-
surance program combines the talents of both to provide a

high quality welding program which meets all reculatory,

code and Safety Analysis Report requirements.

The gquality assurance program utilizec three levels of
desion veritication, each of which will be described in this

report. Philadelrhia Electric Cowmpany is the third level of

review and verifies that Bechtel's desiaon work results in




clear instruction to the Bechtel construction forces. The
construction forces' application of these instructions, in
the actual welding at Liwerick, is also subject to a three-
level verification prograr. Philadelphia Flectric Company
is again at the third level to assure that the welding is
being verformed ana inspected in accordance with the
requirements of che welding program. All three of these

levels and huw they interact are also discussed.

The report also describes the controls used in hiring and
testing welders to assure that only qualified craftsmen are

assigned the important task of welding.

From a management perspective, the report describes how the
design verification, inspection, surveillance, auditing and
evaluation has enabled Philadelphia Electric Company to

m2intain control over the weldino activities to assure the

achievement of a high guality end product.



I1 philadelphia Electric Company's Management of the Limerick

1.

oqra

Philadelphia Electric Company's Management Philosophy

Philadelohia Electric Company is a nuclear-oriented
ntility. The Company is an industry leader in the
utilization of amodern types of generating equipment.
The Company led the industrv in implementing high pres-
sure and high terperzture fossil fueled units which
required the development of exvertise in welding. The
Ccmpany entered the nuclear era in 1959 with the com-
mitment to build and operate Peach Bottom Unit 1, a
hich-temperature, gas-cooled reactor. Peach Bottom 2
ani 3 (1100 megawatt, twin boiling water reactors) went
into service in 1974 and have set domestic industry

records for performance.

An indication of Philadelphia Electric Company's com-
mitment to guality is its development for Limerick
Generatinag Station of a araded aquality program that ap-
plies to csystems and components beyond those which are
required by regulation to be covered. This graded pro-
gram covers Balance of Plant systems (BOP) such as rad-
waste and other rnonsafety svstems #nich interact with
cafety systems. Another indication ot the Company's
commpitment tc guality is 1ts utilization of modified
quality assurance progqrams for desicn and construction

of certain nonruclear facilities.




Philadelphia Electric Companv recognizes that in addi-
tion to assuring safe operation, a guality assurance
program is cost effective and strongly supports its
prograe as a means of reducing costly corrective meas-
ures {hrough prevention, rather than subsequent

detection.

Philadelphia Elec'ric Companv's Qualaty Goals

Philadelphia Electric Zompany's experience in nuclear
power at Peach Bottom has orovided the basis upon which
the Company has built in establishing and implementing
a guality assurance program for Limerick Generating
Station. The Company realizes that the hich reliabil-
ity which is being achieved at Peach Bottom is the
result of the high quality standards that the plant was
required to meet durinc construction, and® which conti-

nue to be met now that the plant is operational.

The hich guality standards to which Peach Bottom was
designed and constructed were developed throuyh good
engineerina practices. The reculations in effect at
the time vere not as strinagent and did not require the
same level of quality assurance as todav®s regulations.
The revised regulations regarding guality assurance and
the industry wide improvement of quality techniques
have led to the present sopbhistication in guality as-
surance orograms. Because of Peach Bottom and

Limerick, Philadelphia Electric Company has been in-



volved in the maturation of quality assurance. At
Peach Bottom the Company learned the value of quality
assurance through the problems it encountered and the
resolutions it worked out. The Company has always been
committed to high quality standards and, because of its
experience at Peach Bottom, has committed itsel:r to
utilizing a stiong guality assurance program to attain

these higk standards at its nuclear faciltities.

In an effort to provide continuity and to assure that
the lessons learned at Peach Bottom could be effec-
tively taken into account at Limerick, Philadelphia
Electric Company contracted with Bechtel Power
Corporation, the Architect-Engineer for Peach Bottos,
to design and construct the Limerick Generating

Station.

Bechtel formed the nucleus of its Limerick project team
with experienced people from the Peach Bottom team.

For exaaple, the Lead FPield Welding Fnaoineer at Peach
sottom and several of his staff continued in their same
positions at Limerick. Similarly, the team of project
enaineers, which is responsible for design, was also
tormed with experienced individuals from the Peach
Bottom te&m. As a vesult of this continuity,
Philadelphia Electric Company has developed an effec-
tive working relationship throuch which the Company has
established that Bechtel Power Corporation is aware of,

and shares in its commitment to hich quality standards.



This cosmitment is reflected in Bechtel's design and

construction work at Limerick.

e ia ectric Company*s Welding Ex ertise

Philadelphia Electric Company has in-depth experience
and expertise in welding and welding-related activities
in both nuclear and fossil plants. The Company employs
degreed metallurgists in both the Engineering and
Research and the Electric Production Devartments.

These 1individuale have achieved and maintain their
qualifications throuagh formal traininag in various
universities, industry seminars, and through years of

wOorking experience.

Encineering and Research Department is the organization
responsible for the design and construction of the
Company's power plants. Plectric Production Department
is responsible for the operation and maintenance of the
plants. Although the two departments hav+~ distinct
duties, the knowledge gained from perferminag them is
shared. This is especially true in the metallurgical
arca. The Company has establiched a Materials
Encineering Group (MEG) composed ot encineers and
metallurgists from both departments, along with a con-
sultant metallurgist. MPG meets on a regular basis to
discuss material and weldina technologies and to ad-

dress particular concerns which may arise. This group



is availabdble to any Company engineer wh¢ needs metal-

lurgical assistance in resolving a problem.

To support Philadelphia Flectric Company®s efforts in
the veld.ng area, the Zompany has an established metal-
lurcical laboratory. The laboratory is staffed by ex~-
perienced metallurgical encineers and technicians.

They have participated in material selection and metal-
lurgical problem analysis. In addition to the metal-
lurgical laboratory staff, Philadelphia Electric
Company has Nondestructive Fxamination technicians who
are gualitied to SNT-TC-1A requirements and several
qualified welding inspectors. To supplement these in-
house capabilities, several area firms and recognized
experts in the field are under contract with the
Philadelphia Z2lectric company for assistance and con-

sultatica in welding.

Within the Company's quality assurance organization
many or the individuals are graduate enc.neers and reg-
istered as Professional Engineers. Several of the key
individuals are AWS Certified Weldinc Inspectors. This
jJuality assurance organization is in close contact with
the Company*s metallurgists for technical consultation
and assisténce. The quality assurance organization
uses the Company's metalluraical laboratory for chemi-
cal 'na physical property tests on materiale as part of

the pertormance of audits to determine the quality of

materials.




The broad range of experience and integration of weld-
ing kncwledge enable the Company to properly monitor

the welding performance at Limerick.

Philadelphia Electric Company's Participation in Codes

and Standards Activities

Philadelohia Electric Company supports technical organ-
izations both financially and through wanpower support
énd membership. These technical organizations esta-

blish the codes and standards applicable to much of the
design and construction of nuclear plants. By being
active in these organizations, the Company provides it-
self the opportunity to cemain knowledgeable in the in-

dustry practices and technoloagies.

Within the Engineering and Research Devartment, many
individuals participate in technical committee work
such as the ASME Boiler and Pressure Vessel Main
Commitee and its Subcommittee and Subgroups. In the
welding area, the Company's Level III Nondestructive
Zxaminer has been active in the American Society for
Nondestructive Testing (ASNT) for most orf his career.
de 1s past National President and member of the Board
ot Directors of ASNT. Other orcanizations in which the
Company participates are: American Society ot
Heéhanical Enoineers (ASME), Edison Electric Institute
(EEI) , American Welding Society (AWS), American Nuclear

Society {(ANS), American Society of Quality Control



(ASQC) , Institute of Electrical and Electronic
Engineers (IEEE), Blectric Power Research Institute
technical groups (EPRI), and Boiling Water Reactor

Owners' Group (BWROG) .

Philadelphia Electric Company Direction to Bechtel

OWer ~or ati di Yeldi Reguirements

Philadelphia Electric Zowpany contracted with Bechtel
Power Corporation to desion and construct Limerick
Generating Station because of its expercise, manpower,
anc commitment to quality. Philadelphia Electric, in
accordance with the quality assurance program, oversees
all aspects of Bechtel's work to continue to assure
that hich quality standards are being met. The overall
quality assurance requirements of the Limerick Project
were established by Philadelphia Electric Company
management at the peginning of the project and have
been undated and emphasized on an as-needed basis.
Bechtel Power Corporation was directed to incorporate
these quality requirements into its cuality assurance

program.

The quality assurance procram, as i1t pertains to weld-
ing design, consists ot three levels. At the first
level, Bechtel prepare: specifications, drawinas,
procedures and inspection plans to include all applica-
ble reculatory, code and Safety Analysis Report

reguirerents. The preparation of these design docu-



ments is closely coordinated so that collectively the
documents form an effective welding program which
provides the comnstrnction forces clear and detailed
instructions. The second level consists of a design
verification by individuals or groups within Bechtel,
oth*r than those who performed the ‘riginal design.
The scope and depth of this desiagn verification by
Bechtel 1s detailed in its -uvality assurance manuals
which meet the Philadelphia Blectric company imposed

requirements.,

The third level is performed by Philadelphia Electric
Company. At this stage, Bechtel's work ic reviewed to
assure that the welding proaram meets all the Company’'s
quality reguirements. The review is performed by
Company endgineers who have access to the Material
Encineering Group for consultation. Throuch this
review the Company not only verifies that the design
and regulatory reguirements have been met, but also ap-
plies its welding experience to recommend improvements
in the welding program. Fxamples of these recommenda-

tions which have been adopted include:

- Directina Bechtel to control all weld filler metal
on site, both safety and nonsatety-related, to

prevent the misuse of uncontrolled material in

n

afety-related systems.



- Directing Bechtel to utilize marked up drawings to
scepe and keep account of individual structural
wveld inspections. This is beyond code and regula-
tory requirements which would allow for one in-
spection record to be utilized for several welds

without uniguely identifying each weld.

- Directing Bechtel not to use backing rings on
flued head-to-penetration welds; the use of these
backing rings has caused problems in performing

nondestructive examinations at other plants.

The following is a list ot weld-related documents which
are prepared, reviewed and approved by Bechtel Power
Corporation and then reviewed and approved by

Philadelphia Electric Company:

Wwelding Specifications

Weldinc Procedures

Welaing Filler Material Requirements
Nondestructive Examination Procedures

Selection of Nondestructive Testing Subcontractors
dn-Site «elding Administrative Controls

Welder Qualification Procedu.es

deld Filler Material Controls

Welding Inspection Plans



The three-level verification program applies not only
to original design, but to any subseguent changes wvhich

come in the form of revisions.

The combined etforts of Philadelphia Electric Company
and Bechtel Power Corporation in the preparation,
review and approval of the above documents, result in a
hich deqree of quality in weldina-associated
activities. And as described later, the multi-tiered
program of inspection and auditing has confirmed this

conclusion.



I1I. Bechtel Power Co.poration®s Management of the Welding

2uality Program at "imerick Generating Station

1.

Bechtel Power Corporation's Management Philosophy

Bechtel practices the philosophy, and reinfoices it
through its programs, that cuality assurance is initi-
ally a function of the group performing the worx and
not the sole responsibility of a separate quality as-

surance group.

The Limerick Bechtel Project Manager implements the
policies of the Quality Assurance Program at Limerick
Generating Station throuah the project team organiza-
tion which performs the engineerinc, procurement, con-

Struction and quality assuranrce functions.

Recognizing the importance ot welding in nuclear power
plants, a separate independent department, Material and
Quality Services (M50S) is responsible for providing

direction on all facets of welding.

The quality of welding at the Limerick Generatina
Station is achieved throuaoh the use of skilled person-
nel, advanced planninag, procedures, proper detinition
of job regquirements, and aporopriate supervision and
technical direction. Quality is verified through sur-
veillance, inspection, testina, checking, and review of

worx activities and documentation. Quality verifica-



tions are performed by individuals who are not directly

responsible for performing the work activity.

Bechtel Qualaty Assurance Program JImplementation

The welding requirements of safety-related structures,
systeas and components at the Limerick Generating
Station are i1 accordance with the Bechtel Quality
Assurance Program a= described in the Limerick
Generating Station Application. The desiogn and con-
struction guality assurance procram meet the reguire-

ments established by Philadelphia Electric Company.

The Limerick Nuclear Quality Assurance Manual (NQAM)
incorporates the Philadelphia Plectric Company quality
assurance requiregents and provides detailed instruc-
tions to the Bechtel Limerick Project Team to implement
these regquirements. The NQM™, therefore, contains the
requirements of the Quality Assurance Proaram to be
followed by all Bechtel entities involved in the
Lim>rick Generating Station. Safety-related welding
activities are performed within the requirements of the

NQAM.

ASME p.essure retaining and comronent support welding
is pertorQed within the recuirements of the NQAM and
the Rechtel Quality Assurance Manual (BQAM). The BQAM
is a more detailed subtier document to the NQAM which

implements specific requirements of the ASME Code.

- 14 -




Bechtel Past Experience as Base fo

Bechtel has been involved in nuclear power plant en-
gineering and construction from the inception of the
nuclear power industry and has participated in en-
gineering, procures=nt or construction activities in
approximately 40 percent of the domestic power plaats
either in operation or under construction. The ex-
perience vained in these act vities is factored into
cnoineering specifications, QA programs, welding proce-

dures and construction methods.

This 1is further csupplemented by special centralized
Service organizations such as MEQS which has a staff of
technical experts to assure that Bechtel re2mains cur-
rent in welding technoloay. MEQS is a department of
aporoximately 125 professional personnel representing a
total of approximately 2100 man-years of experience in
such disciplines as weldine encineering, construction
welding, metallurgy, materials selection, corrosion,

and nondestructive examination.

Bechtel welding and WKeld guality Reguirements

M&EQS has the responsibility for gqualifying and prepar-
ina all Béchtel wcldino orocedures and maintains a
laboratory to perform these qualifications. All
bechtel welding procedures used on nuclear power plant
construction are prevared by M8QS, approved by the

Manager of MEQS and the “anager of Engineering, Bechtel

- B =



Power Corporation. The specifications and procedures
for welding, qualifying welders, controlling weld
metul, etc., for use at Limerick Generating Station are
concurred with in a joint review by Engineering,
Construction and M5QS. Philadelphia Electric Company
maintains control over these activities by reviewing
and approving these specifications and procedures The
list of approved specifications and procedures to be
used are then transmitted to thejobsite. cConstruction
cannot deviate from the weldinag specifications without
completing the entire review and approval cycle for
thelir proposed revision. M£QS furnishes the NDE proce-
dures to be used by Bechtel personnel after the same
review and approval as described above. MEQS also
reviews and approves N¥DF contractor procedures for use
on the jobsite and is responsible tor testing and cer-
ti1fying all Bechtel NDF personnel on the jobsite to the

reguirements of the applicable codes.

echtel

Bechtel has been a leader in the industry in recogniz-

ing the importanc2 of participatina in, and supportina,
the activities of various code bodies. This participa-
tion exisfs in all disciplines within 2echt>»1l. There
are several hundred peovle particivating in tnese codes
and standards activities. This involveuaaont in code
requlated wvork promotes an avareness ani understanding

vithin Bechtel of the current positions of the code

- 16 =



committees on important matters relating to the indus-
try and provides an opportunity for Bechtel to initiate
any required actions to clarify requirements, correct

deficiencies or ambiguities, and to u; ‘ate requirements

to reflect improvement in welding t :chnology.



Welded joint designs at Limerick may be classified into
two basic tyves, structural and pressure retaining. 1In
general, structural welds are made in accordance with
the AISC specifications and the AWS codes. Pressure
retaining welds are made in accordance with the ASME
code. Early in the design vrocess, the applicable
codes are detersined for each structure, system, and
component. The desion process utilizies the require-
ments and guidelines given in these codes and

specifications.

Structural welds are specified to carry the design load
of the connectinc members. Pressure retaining welds
are designed to develop the strength of the adjacent

base material.

The welds sovecitied ar2 larger than those theoretically
rejuired to transter the actual loads. Some of %he
tactors contributing to this marain are described

below:

(1) sSimplification of the welding requirements on
design d awings (e.a. an "all around" weld is spe-

cified »' :n a partial weld would do),



(2) Minimum sizes of welds a' e based on thickness of
attached parts rather “han on strength reguire~
ments (i.e. the minivum fillet weld size for pipes
is defined to be 1.09 x the nominal wall thickness

of the piping).

(3) For pressure retaininc welds, 7yoint efficiency
factors may be assioned by the code dependent on

the type of examination that the welds receive.

(4) Calculated fillet weld sizes less than nominal are
rounded off to the next larger nominal size rather

than to the exact dimension reguired.

Factors of safety are used in the design of structures,
systems, and components to cover a number of conditions
such as: uncertainties in load definition, variations

in naterial properties, avproximations used in analy* .-

cal methods and variations in econstruction.

Factors of safety are guite hich in aeneral, but are
particularly high in desian of welds. FPor example,
even though weld metal has hicher yield and tensile
Strenath than the materials beina joined, the stresses
alloved in desianing the connections are based on the
strength 6f the connected material. 1In addition, the
allowable stresses for the base material are small com-

pared to the ultimate cavacity of the material.




The use of the above factors in weld design helps to
assure that the welds are able to withstand higher
stresses than the structures, systems or components be-

ing joined.

Weld Procedures Development and Selection

Where the design dictates the use of welded connec-
tions, welding procedures that meet the design prac-
tices are prepared and jualified. MEQS 1s resvonsible
for the preparation and gqualification of all welding
procedures used by Bechtel personnel on Bechtel

jobsites.

The gualification tests are performed, in most in-
stances, 1n the Bechtel ¥Welding Engineering Laboratory.
Bechtel maintains a large inventory or weld procedure
qualifications covering a wide spectrum of materials,
material coxzbinations, thickness ranges, and weld
processes. As new weld processes and materials are in-
troduced, new gualifications are pertormed and new

welding procedures develored accordingly.

In surport oif Engineering, M&EQS reviews the weldina
requicements for a specific project which includes the
material fvpes. roras, and sizes involved and specifies
the weld procedures which are vermitted to be used on

each application.
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3.

Engineering prepares proiject welding specifications
that include the prequalified approved velding
procedures. And as previously noted, Philadelphia
Electric assures that all quality requirements are met
by reviewing and approvina the spvecifications including
the welding procedures which are contained therein.
These specifications and welding procedures are then
transmitted to the jobsite and from this point on, no
deviations are permitted without prior approval of

Engineering and M&QS.

imerick wWweldin rogram Including Welder Qualirication

120

The Limerick field welding oroaram covers all aspects
of the welding operation inclufing specifying and or-
dering weld tiller metal, control and distribution of
all weld filler metal, testing and training of ail wel-
ders, authorization to weld, in process inspections,
field surveillance, problem solvina, technical support,

drawinc review, final inspection, and record keeping

and traceability systeams.

Limerick Field Welding Encineerina is responsible for
providing on-site direction to construction personnel
involved in weldino activities. PField Welding
Engineering is comprised of vpeovle with a broad mix of
skills including graduate metallurcical and welding en-
gineers, journeymen welders, and document control

specialists. Presently thirty weldina engineers repre-

-0



sent a combined weldinag experience level of 514 years,
of which 241 have been in the field of nuclear velding.
That averages to seventeen years of welding experience
per engineer, of which about one half is in nuclear
weldine. Sixty-six percent are journ~ymen welders,
fitty-five percent are certified for Level II NDE exa-
minaticns, and forty-three percent are AWS certified
welding inspectors. This level of experience, cosbined
with the availabpility of the Bechtel home office MEQS
department, provides an etficient and experienced team

to implement the Bechtel guality urogram.

The Limerick welder qualification program is designed
to assure that only gualified welders are permitted to
weld. The following describes the steps taken to pre-
clude the possibility of "stand-ins™ taking a welding

test to qualify another person.

Upon arriving at the Limerick jobsite, an aoplicant for
employment as a welder is directed to .he timekeeper®s
ofrice where a check of the union's referral is made.
If the applicant is determined to be eligible for hire,
a badge number is assioned. At this time the applicant
fills out an employment record and must present his/her
Social Seéutity card and two other forms of

identification.

#*hen the above steps are coaplete, the applicant's pho-

tograph 1is taken and a victure hadge is issued.

o 32 -



The applicant is then escorted to the weld test shop by
the union steward. The weld test shop engineer checks
the applicant®s picture badge and fills out the "Welder
Test Qualification Summary"™ and the "Welder
Questionnaire™. The aoplicant is then assigned a test
booth ard is given a copy of safety reguliations, tool
box invent »ry and work rules for the weld test shop,
vhich he signs. The work rules, for which the appli-
cant must sign, clearly state that he is the only per-
son allowed in his assigned test booth and that aany vi-
olations are cause for termination ot his qualification

testirg and employment at Limerick.

The weld test shop engineer explains the welding proce-
dure the applicant will use to take his test and then
supplies the applicant with evaluation couvons which he
must tack weld together. The test shop engineer evalu-
ates the fit-up obtained durinc tack welding and, if
satistied, instructs the apvlicant to complete the

welcing of the evaluation couvpons.

The test shop engineer closely monitors the applicant's
pertoraance and inspects the evaluation coupon wveld af-
ter each layer or filler metal is devrosited. The eval-
uation is terminated at any point where it is evident

that the applicant is not capable of producing accep: -
ble production welds. If the applicant is not capable,

he/she 1s told so. Payroll is contacted to make ar-
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rangements for his/her check, and the steward is called

to escort the applicant off site.

All welder candidates must take this evaluation test
prior to being permitted to begin their gualification
testina. The evaluatior test, which is beyond any code
or regqulatory reguirement, precludes the possibility of
an ungualified welder using false credentials. BEven a
welder with current gualifications from another Bechtel
jobsite who makes application for employment at
Limerick must complete all of the above steps including
the evaluation test. 1If such an applicant successfully
demonstrates his welding ability during the evaluation

test, his qualifications are accepted.

If the applicant's evaluation coupon 1s acceptable,
he/she 1s directed to beagin the weld test. After clean
check and fit up has been acceoted on the test coupon,
it 1is vibroetched for identification. The information
etched includes the applicant's initials and craft num-
ber, the welding procedure used, the position, the date

and the test shop engineer's initials and badge number.

The anplicant proceeds with the test weld and the test
shop encineer perforas in process and final visual in-
spection of the weldina. If all of the applicant's
work 1s satisfactory to this point, nondestructive
and/or destructive testinc of the test coupon is per-

tormed for the final determination of the applicant®s



ability. A successful applicant is then taken to the
Field Welding Engineer®s office to have his/her qualif-
ications logged and receive his/her gqualification
book. The appropriate Superintendent is notified that
the applicant is ready and the steward is called to

take the avplicant to the Superintendent.

Folln-ing assignment in the field, continued field sur-
veillance also ensures that only qualified personnel
are on the job. Random "badge checks" are performed
recularly to verify that only authorized workars are on
the job, and the individual performance of welders is
monitored by their Superintendent. Poor performance
will result in the Superintezdent sending the welder
back to the test shoo for training and/or

requalification.

The system ot controlling the cualitication of welders
has been in effect at the Limerick jobsite throughout
the years of construction, with additions and revisions

from time to time to improve the systenm.

In conclusion, with the number of identification checks
made at the time office, the forms and other inforaa-
tion signed, the hours or personal contact with the
weld test shop engineer, the precautions of identifying
all coupons and the contact with other personnel in

receivina their qualification book , the possibility of
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a "stand-in" taking the test for an applicant is virtu-

ally nonexistent.
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Y. Verification of the Weldinag Quality Program's Ingle!en;g;;gn

1. Three-Level Verification Program

The three-level verification program mentioned earlier
utilizes the defense in depth concept. Earlier, the
three levels which assure that the Limerick design con-
tains high gquality standards were discussed. This sec-
tion deals with the three levels of assuring that the

construction is 1in accordance with the design.

The first level, defined as the quality control inspec-
tion function, is performed by Bechtel Power
Corporation's gquality control orcanization which is in-
dependent from the construction forces. Quality
Control is responsible for assuring that the final end

product weets the specified design regquirements.

fhe second level, defined as the quali*y assurance sur-
veillance function, includes the auditing and/or sur-
veillance performed by Bechtel Power Zorportion's
Juality assurance organization which is independent

from the construction forces and Quality Zontrol.

Fhe third level, defined as the quality assurance au-
diting function, is performed by Philadelphia Electric
Company's gquality assurance oraanization which is en-

tirely independent from all Bechtel orcanizations.

Philadelphia Electric Comnany verforms quality as-

surance audits and surveillances to assure that the
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quality assurance procrams of the first and second
level organizations are actualily functioning as
required. In addition, Pkiladelphia Electric Company
reviews specifications, site procedures and other
required documents furnished by Bechtel Power
Corporation to assure that the necessa:y quality

requirements have been incorpcrated in these documents.

The three organizational levels of the verification
program, as they relate to welding at the Limerick

Generatina Station, are described below.

Bechtel Power Corporation Quality control Weld
Inspection Programp

fhe purpose of the construction quality control programs
for inspection, examination and tect control is to
verify conformance of construction activities on welded
safety-related structures, svstems and components with
the aoplicable requirements. This is accomplished by
the use of quality control inspection instructions
tailored for the Limerick project which specify the in-
spection activities regquired, the inspection criteria,
and the method and fregquencv ot the inspection
activities. cConstruction Quality Control also orovides
documented evidence that the completed construction ac-

tivities conform to the nroqram reguirements.

Quality of workmanship is monitored by PField Weld

Engineering and Quality Control Engineering on an in-
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process basis. Pinal visual examinations are performed
by Bechtel Quality Control Engineers on safety related
installations prior to submittal for Nondestructive
Examination (NDE) operations. Upon an accertable
visual examination, the assigned Quality cControl
Engineer flaos the component and initiates a
Nondestructive Examination Regquest Form. This request
torm outlines the method of NDF to be performed,
describes the component and its location and, if appli-
cable, notes the welder who performed the work. This
request form is submitted to Welding Quality Control
where the supplied intormation is transferred onto an

NDE Work Regquest Porm and subaitted tor NDE.

Bechtel Welding Quality Control monitors and witnesses
NDE operations performed hy subcontractor personnel to
assure NDE operations are pecformed on the correct

items and within the parameters established by the ap-

plicable NDE procedures.

Bechtel Weldino Quality Control Fnoineers witness 100
percent of the ultrasonic exarination performed by the
subcontractor and review 100 percent of the radio-

graphic film submitted bv the subcontractor for tech-

nique, filh guality and compoonent acceptability.

Bechtel Quality control also assures that the proper
welding instructions are cgiven to the cratt prior to

the start of work. This is accomplished by reviewing
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each weld joint field welding checklist which Pield
Welding Engineers prepare. Welding Quality Control
Engineers review the checklists to assure entries by
*he Field Welding Engineers are correct and confors to
the governing installation requirements. This in-line
review requirement also serves to keep Quality Control

avare of all new welding starts.

The inspections, examinations and tests performed by
Construction Quality Control assure that the installa-
tion is in coampliance wit: desian specifications and

compliance with the Bechtel Quality Assurance Progras.

In addiction, the Hartford Inspection Agency, acting as
the Authorized Nuclear Inspector, also reviews inspec-
tion plans and establishes random inspection hold
points for ASME Code-related welding. The authorized
Inspector reviews 100 percent ot the radiographic tilm
on ASMT 1installations. Hartford Authorized Nuclear
Inspectors also chserve welder performance gqualifica-
tion tests and review radiograohic film on welder per-
tormance qualification tests for compliance to ASME

Code requirements.
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Bechtel DA Program Steos

The activities associated with field welding on

the Limerick Station are controlled by the Project

Quality Assurance Program which has been evalu-

ated, approved and wonitored by Bechtel Quality

Assurance Manacement, Philadelphia Flectric

Company and the
(ASME and NRC).

Procram for the

applicable regulatory authorities
The Bechktel Quality Assurance

construction of the Limerick

Generating Station contains several methods which

provide for the
welding program
methods include

tivities by the

verification of the construction
by Quality Assurance. These
audit and monitoring of field ac-

Project Quality Assurance group

and Management Audits of Quality Assurance.

1) Project Audits

Project audits are accomplished by the use of

the Master

Audit Plan (MAP) as a plaanning

tool, which defines the freguency and scope

0t each audit area. Project audits are per-

tormed to cover each area annually or at

least once

activity.

within the life ot a short term

Reqularly scheduled audits are
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supplemented with additional audits on an

"as-needed basis"™.

The MAP for Limerick Project contains eight
audit areas that specifically address velding
activities and two audit areas that address
nondestructive examination activities. One
of these areas includes forty-two elements of
verification of welding activities, which in-
clude filler metal control and distrubution,
welder gqualification, Bechtel NDE personnel
qualification, in process welding activities,
4elding procedures, weld repairs, Quality
Control activities, post weld heat treatment,
weld record documentation, and Quality
Control inspector gqualifications. 1In addi-
t° m, the MAP includes the audit of subcon-
tractors performing nondestructive examina-
tion of welds to verify their conformance
with project reguirements on the control of

procedures and versonnel gualitications.

Project audit reports, including all defi-
ciencies noted during the aadit and their
§cheduled completiou date, are prepared and
distributed to the responsible project
management. All deficiencies are followed up

and closed out by project juality assurance
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personnel after verification of the audited

organizations*® response to audit findings.

Monitoring activities are not intended to be
as wide in scope as project audits, but are
more in-depth, verifying the in-process
controls. when determining the monitoring
activities to be pertormed, previous monitor-
ing and auditing results are¢ considered. The
monitoring activities cover applicable ownjo-
ino activities, utilizing constructiocn and
engineering schedules to determine the areas
to be monitored and the frequency of
monitorina. Monitoring includes checks for
compliance to project guality program control
reguirements and the observance of inspection
activities, reviewing records and checking

work activities.

Peticiencies noted by Project Quality
Assurance during monitoring activities are

documented. The documentel deticiency is

-transmitted to the aoplicable managemen®t en-

tity for requested corrective action.
Completed action is verified by Project

Quality Assurance prior to closecut.



Management Audits

The project construction activities are au-
dited by Bechtel Quality Assurance
Management. The QA Management audit plan in-
cludes the audit areas of welding and nondes-

tructive examination control. The QA

“anagement Audit Team includes technical spe-
cialists from the MEQS support group who
review project welding and nondestructive ex-
amination and related activities, in addition
to QA auditors who review other project
quality related activities. The welling
related activities audited include velding
process control, weldinoc documentation con-
trol, welder gualification and weld filler

material control.

At the completion of the QA Management audit,
an audit report is transmitted to
Philadelphia EBlectric Company and Bechtel
Power Corporation oroject manacement. This
report identifies all observedi deficiencies
which are docunented as audit findings
'requirina corrective action. 2fter comple-
tion of corrective action by the audited or-
ganization, quality assurance personnel

verify that the action is complete and ade-



juate before the audit finding is considered

closed.

4. Philadelphia Electric Company*®s Weld Audit and
Evaluation Program

A.

s

Philadelphia Elec c _Company® A o)

Philadelphia Electric Company®s third-level verif-
ication function of welding at Limerick is
directed by manacement through Philadelphia
Electric Company's QJuality Assurance Program, for
the design, construction and pre-operational
phases of the proiect. This third-level function
is accomplished by the performance of audits and
surveillances which cover inprocess welding and
the weld-related activity of the first two levels
of the verification progqram. This audit and sur-
veillance procram provides assurance that welding
activities are accomolished in a manner that meets
the Pederal reculations and the plant's design
criteria and verifies that the first two levels of

the proaram are effective.

These audits and surveillances are performed by
members o: Philadelphia Electric Company's quality
assurance organization who are qualified to the
regquirements ot ANSI N45.2.23. ™Qualirication of
Quality Assurance Program Audit Personnel for

Nuclear Power Plants"™. The scope and purpose of
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audits are predetermined and written checklists
are prepared to conduct the audits. The audits
are conducted in accordance with the requirements
of the implementing procedures of Philadelphia
Electric Company's quality assurance program. The
results of the audits are documented, reviewed and
evaluated by the guality assurance organization
and then forwarded to manaaement for its review

and action if necessary.

Surveillances are utilized by Philadelphia
Electric Company as "mini-audits". As compared to
audits, they are limited in sccpe, usually con-
sisting of the verification of only one activity.
As such, surveillances are very useful in the au-
diting process. An audit to cover an area such as
welding may be scored to verity weld rod control,
welder gualification, weldino technique, inspec-
tions, etc. 1f one of these areas is found to be
deficient, a limited scope surveillance can effec-
tively follow up on the identitied area. Over 350
surveillances have been conducted throughout the

course of the proiect.

weldigg Audit and Surveillance Fesults

To date, Philadelohia Electric Company®s guality
assurance personnel have, on a ovlanned and perio-

dic basis appropriate to the status of the design



and construction activities, condu~ted over 1500
audits. Of these audits, over 400 have been
scoped, either in total or in part, to cover weld-
irg and welding related activities. The results
of these audits have corfirmed that the first two
levels of the guality procoram are vorking effec-
tively to assure that Limerick Generating Station
will be a sate and reliable plant. However, this
does not mean that the audits have not identified

areas that need improvement.

The lack of identification of such d4reas in an un-
dertaking as large as the Limerick project would
raise guestions regardiing the effectiveness of the
audits. The same audit orocess that has identi-
fied such problems has also been used to verify

that they have been satisfactorily resolved.

An example of the functioning of the audit process
in the welding area was the 1dentification by
Philadelphia Electric Company's quality assurance
organization of a matter requiring significant im-
provement; poor qualitv welding in the safety-
related HVAC systeas and components was recognized
through numerous audit tindinas. The corrective
actions necessary to resolve this matter consisted
of strengthening the ¥VAC subcontractor®s entire
quality assurance program with particular emphasis

in the area of inspections. Evaluation of the
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problem revealed that the subcontractor did not
have enough inspectors to handle the work load, and
the inspectors it did have were not performing at
an adequate level. This situation was remedied

through increasing manpower and intensive training.

Philadelphia Electric Company's quality assurance
organization devoted a considerable amount of time
anc audit activities to assure that the corrective
actions taken were appropriate and successful.
This included assigning an auditor full time for
approximately one year to monitor the HVAC
subcontractor exclusively. Since the interim
period when the HVAC subcontractor reinspected
previous work, made repairs where necessary and
reestablished its quality assurance program,
Philadelphia Electric Company's audits have
verified that previous HVAC welding problems have
been resolved and that the gquality assurance
program is working effectively to preclude

recurrence.

Philadelphia Electric Company is confident its
audit program works well. The overall scheduling
of auaits as well, as the technigues utilized in
performing the audit function, provide this
confidence. Audits have been scheduled to cover
all aspects of the work activities while taking

into consideration the quantity, difficulty



and importance of each activity. As previously
mentioned, Philadelphia Flectric Company has per-
formed over 1500 audits. Where these audits have
identified nonconformances, the audit activities
have been increased or Bechtel has been directed
to pverform additional insvections to determine the
extent of the problems. 1In the majority of in-
stances, a nonconformance is investicated and
found to be an isolated case. The HVAC welding
problem was an exception, but demonstrates the ef-

fectiveness of the audit Drogram.

Philadelphia Electric Company also utilizes audits
to ronitor the corrective actions taken to resolve
prodlems identified by Bechtel. &ll Bechtel Power
Corporation's Nonconformance Reports, Management
Audit Reports and Quality Assurance Audit Reports
are rent to Philadelphia Electric Company. 1If
there are any questions ahout any item in the
Zechtel reports, the quality assurance organiza-
tion perrorms an audit. This has been effective
in assuring Philadelphia Electric Company manage-
ment that Bechtel's cnrrective actions are
satisfactory. For example, Bechtel identified a
problem with large pipe hanger welds. The problenm
was caused by the lack of coordination between the
two disciplines of Quality control (2C) which wvere

inspecting the hanaers. Piping QC was inspecting



the installed configuration ot the hangers and
Welding QJC was inspecting the hanger welds. Upon
notification from the construction forces, Welding
QC was inspecting the welds and closing its in-
spection plans. Pipinog QC also inspected each
hanger, and sometimes, identified conditions which
required rework. If the rework required new welds
to be made, Weldino QC was not always informed and
since its inspection plans were already closed,

there was a potential for welds to go uninspected.

The resolution to the problem required reinspec-
tion ot all large pipe hanger welds. To preclude
the possibility of future problems, the weld in-
spections were performed on the same inspection
plan as the confiquration inspections and by the
same QC discipline. The piping gquality control
encineers were cross-gualified to bhe able to per-

Iorm both inspections.

Philadelphia Electric Company's auditing of this
fecnhtel 1dentified problew and its resolution as-
sured that the root cause of the problem was
properly identified. Por example, had the cause
been ﬁoor inspections rather than lack of coordi-
nation, 1t could have aftected more than just

large pipe hangers. The auditing also verified

that the piping gualitv control engineers were




properly qualified and proficient in their velding

inspections.

Communications with Management

Philadelphia Electric Zompany's quality assurance or-
ganization prepares weekly, monthly and annual reports
to inform the Vice President of the Engineering and
Research Department, to whom it reports, of all the
quality assurance matters related to the Limerick
project. The Vice President also receives all audit

and finding reports.

The receipt of these reports often results in the Vice
President initiating discussions with the Company's
Manacer of QA and/or the QR Field Branch Head. These
discussions are made to obtain additional information

or updates or to give direction in certain natters.

There are numerous other communications with the Vice
President necessitated by the normal course of conduct-
ing the guality assurance organization's business.
Notification to the Vice President is required whenever
a "Stop Work™ order is issued or whenever an identified
problem is considered potentially reportable to the
NRC. A ™Stop Work™ is iseued by the quality assurance
organization when it determines that the continu:d
practice of certain activities could result in a degra-
dation ot guality. The Vice President also becomes in-

volved 1in the guality assurance organization's matters
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when responses to finding revorts become excessively

overdue. Pailure of an audited organization to respond
to a finding report results in successive request let-
ters froe escalating levels of management up to the

Vice President.

The Vice President also receives and discusses with the
quality assurance organization the results of Bechtel
Power Corporation's QA reports as well as reports from
several outside organizations which audit the Limerick
project activities. In addition, the Vice President
holds a monthly project status meeting at which both
Philadelphia Electric Company's and Bechtel Power
Corporation's gquality assurance organizations report on
the proogress they have made in obtaining and verifying
corrective actions to past tindings as well as new pro-

blems which may have been identified.

Qutside Agencies Verifications of the Weldin ualit

The welding guality assurance program at the Limerick
generating Station is also subject to review and verif-

ication by five independert outside organizations:

A) The American Society of Mechanical Engineers

(ASME)

Becntel Power Corvoration has maintained its cer-
tificate to install nuclear pressure retaining

“omponents by receiving certification from the
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ASME. ASME teams audit every three (3) years with

welding being one of the major areas covered.

National Board of Boiler and Pressure Vessel

Inspectors

Members of the Board participate in the ASME sur-
veys and in the decision to grant the

certificates.

In addition, meabers of the National Board certify
the Authorized Nuclear Inspectors who perform the

ANI incspections described below.

Hartfcrd Steam Boiler Inspection and Insurance

Company

llarttord maintains a staff of Authorized Nuclear
Inspectors (ANI) on site as required by the ASME
Code. These inspectors monitor ASME welding-
related activities and have the authority to as-
sign hold points on construction activities past
whicn construction cannot proceed until their in-
spection is satisfactorily completed. In addi-
tion, Hartford supervision performs semi-annual
audits of applicable Bechtel activities associated

with ASME Code welding.



D) Joint Utility Management Audits (JUMA)

Philadelphia Electric Company has been a partici-
pating member ia a Joint Utility Management Audit
Group (JUMA) since the late 1970's. This group
anpnually audits the Philadelphia Electric Zompany
jJuality assurance orcanization's activities.

These JUOMA audits of Philadelphia Electric Company
are conducted by senior supervisory gquality as-

surance personnel from other utilities.

E) Institute of Nuclear Powver Operations (INPO) -

construction Project Evaluation (CPE)

The INPO Construction Project Evaluation was
developed as a standard method of evaluating
utilities* nuclear construction procrams.
Philadelphia Electric Zompany supports INPO CPE
and has actively participated in the development

and trial of the Phase T evaluation.

The above organizations® evaluations, auditing and
verifications of the Limerick project have all been
positive. The ASME audits have resulted in the exten-
sion of Bechtel's ASME certificate of Authorization.
The on-site Authorized Nuclear Inspector has verified
that ASME welding is done in accordance with the Code
requirements. The semi-annual audits by Hartford have

never ideatified a major problem. And, every JUMA au-
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dit and INPO evaluation have conciuded that the
Limerick Generating Station quality assurance program
is effective and is beinag effectively implemented.
None of the evaluations or audits has revealed a weld-

ing hardware problem.

The INPO evaluations and JUMA audits go beyond
verifying conformance to the established programs.

INPO and JUMA also evaluate the programs and make
reccamendations for improvement. Philadelphia Blectric
Company has evaluated the INPO and JUMA
recommendations. Some of the recommendations which

Philadelphia Zlectric Company has adooted include:

- Having Bechtel transmit NCKk's to Philadelphia
Electric Company as soon as they are disposi-
tioned sc that the Company can review the
disposition and make any desired comments
prior to the start ot rework or repairs.
Prior to this recommendation being iuple-
mented, NCR's were only torwarded once a

month.

- Having Field Chanage Reguests trended to
determine if repeated PCR's are the result of

poor original desian work.

- Having Philadelphia Electric Company quality
éssurance orgaanization develop a formal

notification system for establishking hold
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points during audits. Prior to implementing

this recommendation there was no formal

precedure to es:ablish an audit hold point.

- Having Philadelphia Electric Company develop
an escalating corrective action regquest
policy. This has been previously discussed
in the “Communication with Management"

section.

The results of these outside acencies® evaluations and
audits have been beneficial to Philadelphia Electric
Company. TIhey have reported to the Company*s manage-
ment on tne effectiveness of the program from a diff-
erent persoective and this has further increased the
coniidence the Company has in its guality assurance
pro¢ram which, in turn, leads to a higher degree of

contidence in the weldinc auality.

Philadelphia Electric Company Management'®s Perspective
of delding At Limerick

Priladelphia Electric Corpany is confident that the
welding on the Limerick Project meets the Company's ob-
jectives for Limerick to be a csafe and reliable plant.
The coupefent people Philadelphia FPlectric and Bechtel
have working within the guality assurance program have
led to this contidence. The three levels of verifica-
tion applied to the desicn of the welding program and

three levels of verification applied to the welding
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performed within the program, have enabled Philadelphia
Electric Company to maintain a constant awareness and

control of the weldino activities.

There will be several hundred thousand safety-related
velds at Limerick. With this volume cf activity there
is potential for occasional welding problems and some
have been experienced at Limerick. However,
Philadelphia Electric Company is confident that the
problems have been identified and the Company has moni-

tored their csatisfactory resolution.

In conclusion, the Limerick quality assurance progras,
which encompasses all phases of welding, from design to
final verification, has been effective in assuring that
the weldinc meets the guality reguirements and satis-
fies the design criteria recuired for the safe opera-

tion of the plant.
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