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DCNPP INDEPENDENT DESIGN VERIFICATION PROGRAM

PROGRAM MANAGEMENT PLAN

PHASE I

Revision 0

MARCH 29, 1982

1.0 INTRODUCTION

The Program Management Plan for the performance of an Independent

Design Verification Program (IDVP) for the Diablo Canyon Nuclear- Power

Plant (DCNPP ) is intended to respond to an NRC Order, Reference 1 and .

Appendix A, and Letter, Reference 2 and Appendix B. The program is being

conducted in two phases, corresponding to the NRC requirements for
restoration of the low-power license (Order) and for operation above 5X

power (Letter), respectively. These NRC requirements relate to the design

efforts performed internally by the~ Pacific Gas and Electric Company

(PGKE), or on behalf of PGEE by service-related contractors, on safety-
related structures systems, and components. Phase I is restricted to
seismic-related efforts of PGEE and of their service contracts performed

prior to June 1, 1978. Phase II includes non-seismic service-related
contracts prior to June 1978, PG5E internal design activities, and all
service-related contracts post-January 1978. Only the Phase I Program

Management Plan is included at this time.

Although the DCNPP Design Verification Program in part predates the

NRC Order, that Order required that the technical program and participat-
ing organizations be submitted for NRC review and approval. The Phase I
submittal was made by Pacific Gas 8 Electric (PGLE) on December 4, 1981 and

included References 3 and 4. During the initial period, before and subse-

quent to that submittal, the program was conducted under the direction of
the designated Project Manager R. L. Cloud and Associates, Inc. On

March 4, 1982 the Nuclear Regulatory Commission concluded that a different
contractor should be given responsibility for the performhnce of the Phase

I program. TES was approved by the NRC as Program Manager on March 19,

1982 and assumes that, position as of March 25, 1982.
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This IDVP Program Management Plan describes the approach and person-

nel which will be utilized in performing this responsibility for Phase I.
When timely, this program will be revised to include the Phase II effort as

transmitted to the NRC by the PG5E letter of January 13, 1982 (see Refer-
ence 5), revised as necessary. The Program Plan will be implemented by

Program Procedures, designated as DCNPP-IDVP-PP-XXX where XXX is a number,

as described by 10.4 of this document.

2.0 BACKGROUND AND OBJECTIVE

On September 28, 1981 Pacific Gas and Electric Co. reported that a

diagram error had been found in a portion of the seismic qualification of
the Diablo Canyon Unit 1 Nuclear Power Plant (DCNPP-1). This error re-
sulted in an incorrect application of the seismic floor response spectra in
the crane wall-containment shell annulus of the Unit 1 Containment Build-
ing. The origin of the error was in the transmittal to a consultant of a

sketch of the Unit 2 opposite hand geometry identified as Unit 1 geometry.

The effects of the error were being rectified and a reverification
program was initiated and underway during the months of October and Novem-

ber. The NRC Coranissioners met during the week of November 16, 1981 to
review the situation. On November 19 the Commission issued an Order

Suspending License, CLI-81-30, which suspended License No. DPR-76 issued

to the Pacific Gas and Electric Company to load fuel and conduct low power

tests up to 5X of rated power at the DCNPP-1. In Attachment 1, see

Appendix A, to the order certain actions were specified that would be

required before the suspension would be revoked. These actions consist
primarily of an Independent Design Verification Program and completion of
a technical recovery program.

The Independent Design Verification Program presented in this Program

Management Plan is designed to be responsive to each point of the request
for information listed in Appendix A.
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This verification program is designed to eliminate uncertainties in
the correctness of the seismic design. It will detect errors in the

seismic design process that arise in the generation of data, in the trans-
mission of data, or in the use of data. This will be accomplished by an

in-depth review of guality Assurance, independent sample calculations, and

field verification of as-built conditions. A sampling approach employing

engineering judgement, supplemented by appropriate consideration of
statistics, wi 11 be employed which is designed to expand the scope of the

program upon detection of an error.

The significance of errors found will be evaluated. If any errors are

found to be significant, recooeendations will be made. This will include a

description of the error; correction, if required; implication to safety,
if any; the cause of the error with a statement as to whether it is generic
or not and a justification. Errors determined to be insignificant will be

explained. All results will be documented.

In performing the IDVP, it will be the objective of TES to not only
compare and note differences but to evaluate the cause of the differences
and to report this evaluation. This step is necessary because differences
may result from many sources, and may or may not be significant to public
safety. The determination as to whether or not additional evaluation or
corrective actions are required must be made on the basis of technical
understanding of the significance of the results relative to the cormit-
ments made in the DCNPP Licensing Application. The conclusion as to the
need for additional evaluations or of corrective actions is signalled by

the issuance of an Open Item or, Error Report. These reports are discussed
further in Section 9.0 of this document. Whereas an Open Item is reported
by the participating organization identifying the deficiency without
action by the Program Manager, issuance of an Error Report requires de-

tailed participation on behalf of the organization serving as Program

Manager. The issue is to determine whether or not DCNPP-1 is in compliance
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with the PGImE License Application. That application establishes the cri-
teria to be applied. Prompt elimination of the uncertainties which have

developed, whether positive in the sense that the licensing comnitments

have been met or negative in the sense that modifications may be required,
i s in the best interest of all .

3.0 PROGRAM MANAGER'S ROLE

The NRC Staff recommendation to the Comnission dated March 1, 1982

(SECY-82-89) stated that the Program Management organization "should have

all other contractors for this program under its control" and their role
should include -the following items, to be defined in the program plan and

implementing procedures:

"(1) Evaluate the scope, depth, and quality of the previous work

performed in connection with the Commission Order.

"(2) Perform additional verification, as determined necessary by (1)
above.

"(3) Examine the corrective action plans for effectiveness (consider-

ing such aspects as sample size for further verifications, depth

of further reviews, and technical adequacy of proposed hardware

changes).

"(4) Verify corrective action implementation.

"(5) Upon implementation of the above and completion of the Phase I
review, provide a statement to PGEE and the NRC indicating:

'a ~

b.
c ~

verification status;
findings and corrective actions status; and

conclusions regarding the quality and thoroughness of the
verification effort and the implications of the findings
and resultant corrective actions with respect to con-

formance of the as-built design to the application.
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"(6) In performing the above activities, TES, RFR and RLCA will
report independently to PGEE and the NRC in a manner which

assures that independence is not compromised. Reports, proposed

findings, findings, etc., should be transmitted simultaneously
to the licensee and the NRC, and auditable records maintained on

a 1 1 document reviews and changes."

In addition, the Conmission response to the Staff added an Item (7) which

related to the NSSS vendor application of the Hosgri spectra; considera-
tion of statistics; and, inclusion of a sample of structural elements.

4.0 PGRE MANAGEMENT

In order to effectively implement the Program and to assure the inde-
pendent nature of the review, the Program will be administered by Mr. G. A.

Maneatis, PGEE's Senior Vice-President for Facilities Development. Re-

porting to Mr. Maneatis is TES as the Program Manager directing the inde-

pendent design verification effort. Findings and recomnendations will be

reported simultaneously to Mr. Maneatis and to the Nuclear Regulatory Com-

mission as indicated by Figure l.

5.0 PROGRAM PLAN

The Phase I Engineering Program Plan to be utilized in the engineering
performance of this effort is DCNPP-IDVP-PP-001 as contained in Appendix D

of this document.

6.0 PARTI C IPATING ORGANI ZATIONS

Under TES direction, R. L. Cloud and Associates, Inc. (RLCA) will
per form the review of seismic, structural and mechanical aspects and R. F.

Reedy, Inc. (RFR) will review the guality Assurance aspects as shown in
Figure 2. These organizations have previously been performing in these
respective roles.
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It is the TES opinion that the RFR organization is of sufficient size,
particularly when the oustanding qualifications of the Reedy personnel are

considered, to perform the guality Assurance role. In that case, TES

expects to perform only those review and supervision functions ordinarily
associated with project management.

The "generic" effort associated with the initial sample is nearing

completion by RLCA, but has revealed a number of issues requiring addi-
tional work which is much larger than had been anticipated. TES is con-

cerned that final evaluation of this initial work may indicate that comple-

tion of the work in a timely manner will require that the Cloud staff be

augmented. While some of this wi 11 be accomplished through additional
personnel working with Cloud, TES would prefer in many cases to apply TES

personnel to these additional efforts. The assignment in each case wi 11 be

established by TES in consultation with RLCA.

7.0 TES PRO JECT ORGANIZATION AND APPROACH

7.1 Prior TES Involvement

On January 8, 1982, PG&E executed a contract with TES to perform
a DCNPP Design Reverification Program, Reference 6. In suranary, this con-

tract required that TES provide a Design Reverification Program for PGEE's

Units 1 and 2 Diablo Canyon site in accordance with the following:

Scope of work: The review will ascertain the RLCA

Program uses proper method of revebification, sampling

technique, provides the necessary depth of analysis,
completeness of reviews, contracts and design activi-
ties to provide an adequate verification of the design
aspects for Diablo Canyon Unit 1 for the area ad-

dressed in the NRC Order CLI-81-30 suspending License

No. DPR-76 and NRC (H. R. Denton) letter of
November 19, 1981, Docket No. 50-275.
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The TES procedures for performing this review were reviewed in detail by

the NRC, as were other aspects of TES's qualifications for such work. This

plan follows the general principles of that earlier plan with respect to

the review and evaluation of the work conducted by others and with respect

to the performance of analyses by TES. As previously discussed with Staff,
during 1980 TES performed an ICE Bulletin 79-02 evaluation for DCNPP Unit

l. Any review of the 79-02 effort would be conducted separately from this
Independent Design Verification Program.

7.2 Pro ect Or anization

The Project Manager assigned by TES as IDVP Program Manager is

Dr. William E. Cooper, Consulting Engineer. He wi 11 be supported by two

Assistant Project Managers (one in guality Assurance and one in Seismic,

Structural, Mechanical), by a Project Administrator to perform administra-

tive duties, and be subject to scrutiny by the TES guality Assurance

Organization (see Figure 3). A third Assistant Project Manager will be

added for Phase II work.

Each of the Assistant Project Managers will be, in turn, sup-

ported by the TES Engineering organization. The total organization is

depicted by Figure 4 and described by 7.4.6 and the next paragraph.

This support includes a local, to the San Francisco area, inter-
face from the TES Hayward, California office. Mr. R; C. Wilkinson, Senior

Engineer and Manager, Projects from that office is assigned to Mr. Wray for
this purpose. Mr. Wilkinson is responsible to provide a TES "presence" at

any substantial discussion between PGSE and RLCA and/or RFR personnel,

will supervise any TES field teams at the DCNPP site and will generally
assist Mr. Wray in his function as Assistant Project Manager - Seismic,

Structural, Mechanical. In the Waltham office, Mr . G. Moy, Principal
Engineer and Manager, Analysis will assist Mr. Wray in directing the tech-
nical efforts of the TES Teams described in 7.4.6.
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7.3 ualit Assurance Efforts

Mr. Sprangers'fforts as Assistant Project Manager - guality
Assurance will require primarily the support of the Project Manager. In

addition, TES will form an Audit Team chaired by Mr . Sprangers and manned

by three individuals, one from TES management and two from TES Engineering,
to perform a formal audit of the RFR performance in conducting their Phase

I gA audits. It should be noted that the RFR efforts including report
preparation are complete, with respect to the activities defined by Sec-

tions 2.0 and 3.0 of Appendix D. The purpose of the TES audit is to
evaluate the, scope, depth and quality of the previous work performed in
accordance with the Commission Order.

7.4 Seismic Structural Mechanical Efforts

7.4.1 Pro ram Plan Im lementation

Satisfactory implementation of the plan is required with
respect to the scope, depth and quality of the previous work and the
additional verifications necessary to satisfy the NRC Order. Each of the
following subsections considers the TES action to be taken with respect to
the activities defined by Sections 5.0 and 6.0 of Appendix D.

Before discussing these in detail, it should be noted

that the RLCA activities are performed in accordance with written instruc-
tions. TES will review this documentation to assure that it is appropriate
for the work being un'dertaken.

7.4.2 ~Sam lin

Appendix D identifies both the sampling philosophy to be

used and the specific equipment, buildings, piping and components to be

included in what has been termed a "generic" sample. Of most importance,





APq~ E
ENQ)NEERINQ SERV1CES

this "generic" sample is intended to cover the spectrum of service-related
contractors, items, and methods. The applicability of statistical methods

to this sampling plan is described in Appendix C of this document. If any

major deficiencies or common errors are found by means of either the gA

review or the engineering evaluations of the sample, additional verifica-
tion is required.

TES has been reviewing this aspect and is, in general

agreement with the philosophy and the application to date. If further TES

review indicates concerns with respect to scope, depth or quality, addi-

tional sampling will be required. The TES teams which will be performing

this detailed review are identified further in 7.4.6.

7.4.3 Additional Verifications

Appendix 0 defines the criteria for performance of such

additional verifications resulting from either the gA Reviews or the

Sample Calculations, with the latter including deficiencies resulting from

field inspections, analyses, seismic input or design methodology.

The present TES status with respect to these aspects is
very similar to that described in 7.4.2, TES has reviewed the philosophy in
considerable detail and is in general agreement. Because of difficulties
in anticipating the results of this work, it is essential that TES care-
fully review the application of this philosophy on a case-by-case basis to
assure that the scope, depth and quality are responsive to the Order.

Again, this will be done by the TES teams identified further in 7.4.6.

It is very important to note that each deficiency which

requires additional verification must be reported to PGKE and NRC as an

Open Item by the program participant identifying the deficiency without
action by the Program Manager. In most cases, additional verifications are
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required before the Open Item may be identified as a Closed Item or as an

Error or a Deviation. Open Item, Error and Program Resolution Reports are

discussed further in Section 9.0 of this document.

7.4.4 Inde endent Re uglification

Section 5.4 of Appendix D describes in detail the initial
sample selected, the methodology and the acceptance criteria for the fol-
lowing items:

a. Buildings
b. Piping
c. Pipe Supports

d. Small Bore Piping
e. Equipment (}ualified by Analysis
f. Equipment guali fied by Test

g. Conduit Supports

h. HVAC Supports

It is failure to pass the acceptance criteria identifi ed here that estab-

lishes the presence of a deficiency, initiates an Open Item Report, and

signals either the need for additional verification by the IDVP or by the

PGKE Technical Program described in Section 8.0 of this document.

When additional verification is required and the method

chosen is an additional sample, the entire procedure defined by Section 5.4

of Appendix 0 will be repeated for the new sample. In all cases when

additional analyses are to be performed the methodology of Section 5.4 will
be followed. The TES teams which will be reviewing the RLCA performance of
such efforts, or performing such efforts themselves, are described in

7.4.6 of this document.
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7.4.5 Field Verification

Section 6.0 of Appendix 0 acknowledges the need for in-

dependent field verification in order to obtain information essential to

this program. The TES teams which will be reviewing the RLCA performance

of such efforts, or performing such efforts themselves, are described in

7.4.6 of this document.

6.4.6 ~5M

As noted previously, the Assistant Project Manager re-

sponsible for the Seismic, Structural, Mechanical aspect is Mr. Wray, with

the assistance of Mr. Wilkinson from our Western Office and Mr. Moy from

our Waltham Office. In support of this aspect TES establishes a total of

eight TES Review 'and Evaluation Teams, which may be identified as follows:

a. Structural (buildings, cranes, etc.)

Team Leader: R. Wray/R. 0. Ciatto
Civil Structural
Consultant: To be established

Supporting: Three Individuals

b. Field Surveys and Equipment Support

Team Leader: R. C. Wilkinson, Manager, Projects

Supporting: Five Individuals

c. Equipment (electrical, HVAC, cabinets, etc.)

Team Leader: C. H. Kano, Principal Engineer

Supporting: One Individual

d. Piping

Team Leader: R. 0. Foti, Manager, Projects

Supporting: Six Individuals
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e. Piping Supports

Team Leader: J. F. Maher, Project Engineer

Supporting: Three Individuals

f. Pumps and Valves with Supports

Team Leader: J. C. Tsacoyeanes, Consulting Engineer

Supporting: One Individual

g. Vessels, Tanks, Heat X, etc., with Supports

Team Leader: P. P. Raju, Consulting Engineer

Supporting: One Individual

h. Equipment guali fi ed by Test ing

Team Leader: R. R. Boentgen, Manager, Testing and

Instrumentation
Supporting: Two Individuals

The supporting individuals will be selected in accordance with the special
needs which exist with respect to the problem under consideration. All
team members will be assigned to this work on a priority basis. Note that
the word "equipment" in the above list is used to designate a smaller set
of items than is the word "equipment" in the Engineering Program Plan

(DCNPP-IDVP-PP-001). In the latter, the word "equipment" is used to
designate all items covered by b, c, f, g and h of the above listing.

8.0 PGKE ACTIONS

PGEE, in their semimonthly report for the period ending February 26,

1982, introduced the term "PGEE Technical Program" to formalize the iden-
tification of an existing program which has the functions to:

(I) Address all technical issues raised as a result of the original
annulus problem, Phase I of the DCNPP Independent Design Verifi-
cation Program and any other concerns identified while address-

ing these issues; and,
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(2) Review all safety related design to prepare for that portion of
the Phase II Independent Oesign Verification Program dealing

with the internal PGRE design process.

PGKE receives Semimonthly Reports, Open Item Reports, Error Reports

and Program Resolution Reports and Interim Technical Reports from the

Independent Verification Program. In preparing these reports the inde-

pendent program will communicate findings in the manner which is most

helpful to PGICE in taking corrective action, but must not attempt to

dictate specific actions or participate with PGICE in achieving the correc-
tion. Correction of all errors and resolution of all open items which

cannot be resolved within the independent program is the responsibility of
PGRE.

There is, of course, the possibility that findings of the PGEE inter-
nal program will impact the implementation of the independent program.

Participants in the independent program receive the PGICE Semimonthly Re-

ports in order that such possible interactions may be considered in the

conduct of the independent program. It is the responsibility of the

independent program participants to request additional information from

PGEE if the PGEE semimonthly report is not sufficient for this purpose.

After PGICE takes corrective action on an error or open item originat-
ing in the independent program, the PGEE engineering results are subject to
verification by the independent program to assure that proper resolution.
has been achieved. This aspect is described in more detail by Section 6.3
of Appendix E of this document.

9.0 PROGRAM REPORTING

9.1 T es of Re orts

The following types of reports will be submitted:

(1) Semimonthly Reports

(2) guality Assurance Audit and Review Reports
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(3) Open Item Reports

(4) Error Reports

(5) Program Reso lution Reports

(6) Interim Technical Reports

(7) Phase I Report

Each of these is defined in detail by the similarly numbered paragraph

which follows:

(1) Semimonthl Re orts as of the close of business on the 2nd

and 4th Wednesday of each month shall be transmitted to

PGKE and to the NRC on the 2nd and 4th Friday, respectively.
These reports sumnarize the efforts of the program partici-
pant during the reporting period and provide a mechanism

for submittal of Error, Open Item and Program Resolution

Reports to the NRC. Semimonthly reports will be submitted

independently by TES, RLCA, and RFR with copies to the

others." Attached to each report will be the Open Item

Reports identified by the report originator during the

reporting period. In addition, any Error Reports or Pro-

gram Resolution Reports identified during the reporting
period will be attached to the TES semimonthly report. If,
as Program Manager, TES has any comment on the reports of
RLCA or RFR, such cot|ments will be made in the subsequent

TES semimonthly report. Similar ly, any PG&E comments on

the reports submitted by the IDYP participants shall be

made in the subsequent PG5E semimonthly report; which re-
port suamarizes the results of the* PGEE Technical Program.

(2) ualit Assurance Audit and Review Re orts are prepared by

RFR on each service contractor subject to review. These

reports respond to a portion of the NRC Order and are used
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as guidance to the other participants in the detailed pro-
gram. gA Findings will result in an Open Item Report,

initiating additional investigations, but gA Observations

do not so result. guality Assurance Audit and Review Re-

ports will be transmitted to PG&E and NRC upon completion
with copies to TES and RLCA.

(3) 0 en Item Re orts are prepared for the purpose of reporting
an apparent error or inconsistency that has not been veri-
fied. Copies are sent to PGICE and TES upon identification
as an Open Item and to PGICE, NRC, TES and the other program

participants with the next semimonthly report. Program

resolution of an Open Item Report will be as a Closed Item,
as a Deviation or as an Error. Error, Open Item and Program

Resolution Report procedures are included as Appendix E to
t

this document.

[4) ~ER «d p

has been verified as such. In addition, each error is
classified in accordance with its significance. Potential .

errors are submitted by the originating organization
through the Program Manager to a Program Review Comnittee
defined as indicated by Appendix E. If the committee con-

curs with that designation, the recommendation is subject
to approval by the Program Manager. When so approved, TES

prepares an Error Report. Copies are sent to PGIIE and the
originating organization upon designation as an Error, and

are also appended to the next TES semimonthly report.
Final resolution is as a Closed Item, as a Deviation or
continuation as an Error. Procedures are included as Ap-

pendix E to this document.
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(5) Pro r am Resolution Re orts are prepared to indicate the

completion of Independent Design Verification Program ac-

tion on an Open Item or Error Report. They are subject to

approval by the Program Manager. When approved, they are

sent immediately to PGEE and are appended to the next TES

semimonthly report. Procedures are included as Appendix E

to this document.

(6) Interim Technical Re orts are prepared when a program

participant has completed an aspect of their assigned

effort in order to provide the completed analysis and con-

clusions. These may be in support of an Error, Open Item or

Program Resolution Report or in support of a portion of the

work which verifies acceptabi lity. Since such a report is

a conclusion of the program, it is subject to the review and

approval of the Program Manager. The report will be trans-

mitted simultaneously to PGKE and to NRC.

(7) The Phase I Re ort will either include documentation re-

garding each Error Report identified during Phase I or will
sumnarize the documentation and reference the applicable

Interim Technical Report(s). An initial draft will be pre-

pared by RLCA and reviewed and supplemented, as appro-

priate, by TES. Following agreement of the Program Review

Corwnittee and the Program Manager on an Initial Program

Draft, that draft will be transmitted to PGEE and NRC for
review and preparation of documented comments. Following

resolution of comnents, by mechanisms which result in

auditable records, TES wi 11 issue the Final Report for
Phase I. A program procedure, see 10.4, will be issued to

define the contents and format of this report.
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9.2 Identification and Evaluation of Oesi n Problems

As is stated in 2.0, "in performing the Independent Oesign Veri-
fication Program, it will be the objective of TES to not only compare and

note differences but to evaluate the cause of the differences and to report
this evaluation. This step is necessary because differences may result
from many sources, and may or may not be significant to public safety. The

determination as to whether or not additional evaluation or corrective
actions are required must be made on the basis of technical understanding
of the significance of the results relative to the commitments made in the
DCNPP Licensing Application." Furthermore, whether or not a specific
evaluation is acceptable, the verifier must be alert to the possible
presence of an error'n methodology which is symptomatic of a broader
concern. Finally, when an error is established, the results must be

presented in such a manner as to provide an identification and evaluation
II

of any significant design problems and their root causes.

10.0 OOCUMENTATION

10.1 Oocumentation of Revisions

It is essential that auditable records be maintained on all
document reviews and changes. In order to implement this requirement:

a. When a semimonthly report revises the content of a prior
semimonthly report, a detailed statement shall be included
to provide the basis for the revision.

b. Once a guality Assurance Audit and Review Report is issued
by RFR, comments on that report originating internal to
RFR or by other organizations shall only be made in writ-
ing to RFR with copies to TES. Any subsequent revision
will be made by RFR with a clear ind ication as to the
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location of such revisions, such as by a revision page or a

marginal bar or symbol, and the letter tramitting the

revision shall include a detailed statement as to the

basis for the revision.

c. Revisions to Open Item Reports shall be justified by a

brief statement on the report. Since Open Item Reports

are, by definition, in-process documents, justification
for the contents need not be documented.

d. Revisions to Error Reports shall be approved by the

Program Review Committee and Program Manager and justified
by a brief statement. Although Error Reports are in-
process documents, justification for revisions shall be

documented.

e. Program Resolution Reports require reference to the docu-

ments providing the basis for resolution.

f. After issuance by the originator to outside parties in
either draft or final report form, Interim Technical Re-

ports and the Phase I Report are subject to documentation

of all internal or external comnents and documented justi-
fication of any revisions.

10.2 Documentation of Conclusions

All technical conclusions of the Independent Design Verifica-
tion Program shall be based upon auditable records. The reports listed in
9.1 identify one of the mechanisms for documenting such bases. However

these reporting mechanisms are 'generally applicable to the presentation of
concerns or negative conclusions, and it is equally important that posi-
tive conclusions be justified, be documented, and be based upon auditable
records.
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10.3 Interchan e of Information

The requirements stated in 10.2 are not intended to prohibit
the informal interchange of background information between personnel of
PGIIE, NRC, TES, RLCA, RFR or associated firms or consultants. Such com-

munications are essential to maintaining an understanding of the require-
ments and methodology used in the design and verification processes. How-

ever, all such meetings, telecons, etc., must be recorded in the form of
meeting notes, trip reports, individual logs or similar records. Also, and

of most importance, any information obtained from such informal comounica-

tions which serves as a basis for verification must be formally transmitted
between organizations.

10.4 Pro ram Procedures

Procedures developed for the purpose of implementing this Pro-

gram Management Plan shall be identified by a cover sheet as shown by

Figure 5 of this document and designated by the symbol DCNPP-IOVP-PP-XXX,

where XXX indicates a number.

Proposed procedures may be submitted to the Program Manager by

any program participant, with copies to the other verification organiza-
tions. The transmittal shall state the reason for the proposed procedure.
Each verification program participant has ten days for submission of com-

ments to the Program Manager. Following this period, and if the Program

Manager approves, he shall complete an appropriate cover sheet, attach it
to the procedure and transmit the approved procedure to PGKE, NRC and all
verification organizations as, or as part of, a Controlled Document.

Several such Program Procedures are appended to this IDVP Pro-

gram Management Plan:
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~A endix DCNPP-IDVP-PP-

001

003

004

005

006

Title

Phase I Engineering Program Plan

Preparation of Open Item Re-

ports, Error Reports, Program

Resolution Reports and IOVP Com-

pletion Reports

Applicable

equality

Assurance

Requirements

Potential or Apparent Conflicts
of Interest of Individuals

Preparation of Phase I Report

Other Program Procedures will be prepared as required.



e.



-21-
APq~ E

ENQINEERINQ SERVICES

REFERENCES

(1) NRC Order CLI-81-30 Suspending License No. DPR-76, November 19, 1981.

(2) NRC (Denton) letter to PG&E (Furbush), Docket No. 50-275, Diablo

Canyon Unit 1 - Independent Design Verification Program, November 19,

1981.

(3) PGEE Overall Management Plan for Independent Design Verification Pro-

gram of the Diablo Canyon Power Plant, Enclosure 3 of'PGEE letter to
NRC, December 4, 1981.

(4) Design Verification Program, Seismic Service Related Contracts Prior
to June 1978, transmitted as Enclosure 2 of PGKE letter to NRC,

December 4, 1981.

(5) Design Verification for Power Ascension, Diablo Canyon Nuclear Power

Plant - Unit 1, transmitted as Enclosure 1 of PGEE letter to NRC,

January 13, 1982.

(6) PGEE Contract No. 5-2-82 to TES for Design Reverification Program in
Connection with Units 1 and 2 - Diablo Canyon Site, executed

January 8, 1982, with Change Order No. 1.



~ '

i

~ .



-22-
-s<-TELEDYNE

ENQINEERINQ SERVICES

NRC PGKE

DCNPP DESIGN

VERIFICATION

TES

~i<iure 1

DCNPP Desi n Verification Pro ram Res onsibilities



0



-23-

->< TELEDYNE
ENQINEERINQ SERVICES

PROGRAM MANAGER

TES

QUALITY

ASSURANCE

RFR

SEISMIC

STRUCTURAL,

MECHANICAL

RLCA

~Fi ure 2

Partici atin Or anizations



~-

0



-24-
W TELEDYNE

ENQINEERIMQ SERVICES

PROJECT MANAGER

W. E. COOPER

Q. A. ENGINEER

J. H. MALONSON

PROJECT

ADMINISTRATOR

J. M. CANTALUPO

ASSISTANT PROJECT MANAGERS

QUALITY

ASSURANCE

C. G. SPRANGERS

SEISMIC,

STRUCTURAL,

MECHANICAL

R. WRAY

~Fi ure 3

TES Organization
DCNPP Verification
Pro ram Mana ement



~-



-25-
A TELEDYNE

ERQINEERINQ SERVlCES

NRC PG&f

PROGRAM MANAGER

TES PROJ. MGR: WEC

QUALITY
ASSURANCE

RFR

TES QA
JHM

PROJ.
ADMIN.
JMC

SE ISMIC
STRUCTURAL,
MECHANICAL

RLCA

ASST. PROJ. MGRS.

CGS RW

QA REVIEW TEAM
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REV ISION

DIABLO CANYON NUCLEAR POWER PLANT

INDEPENDENT DESIGN VERIFICATION PROGRAM

PROGRAM PROCEDURE

This Program Procedure, DCNPP-IDVP-PP- is
issued for the purpose of implementing the Program

Management Plan.

Approved/Program Manager/Date

~Fi ure 5

Cover Sheet for Pro ram Procedures
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ESTABLISHING PHASE I PROGRAM
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Attachment 1

Provide the following information for NRC review:

For All Seismic Service-Related
Contracts Prior to June 1978

(a) The results of an independent design

verification program on all safety-related

activities performed prior to June 1, 1978

under all seismic-related service contracts

utilized in the design process for

safety-related structures, systems and

components.

Information concerning this program should

address quality assurance procedures,

controls and practices concerning the

development, accuracy, transmittal, and use

of all safety-related information both within

PG&E and within each contractor's

organization, as well as the transmittal of

information between PGaE and each contractor.

It should also include performance of a

suitable number of sample calculations

related to each contract to verify the

adequacy and accuracy of the design process

for affected safety-related structures,

systems and components. The information to

be provided concerning this design





verification program should be based on and

include the following program elements.

(1). A review of all quality assurance

procedures and contro'ls used by each

pre-June 1978 seismic service related

service contractor and by PG&E with

regard to that contract; a comparison of

these procedures and controls with the

related criteria of Appendix B to 10 CFR

50; and an identification of any

deficiencies or weaknesses in the

quality assurance procedures and in
controls of the contractor and PG&E.

(2) . Development of a network for the design

chain for all safety-related structures,

systems, and components involved. This

should include all interfaces where

design information was transmitted

between PG&E internal design groups and

each contractor.

(3) . A review of the implementation of
quality assurance procedures and

controls used by and for:
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PG&E internal design groups,

each contractor internal design

group(s),

transmittal of information between

PG&E and each contractor,

transmittal of contractor developed

information within PG&E; and

identification of any deficiencies or

weaknesses in the implementation of

quality assurance procedures and

controls by each contractor and by PG&E.

(4). Development of criteria for the conduct

of this design verification program

should consider the relevant guide'lines

contained in ANSI N45.2.11, Section

6.'3.1.

(5) . Development of criteria for selection o

a suitable number and type of sample

calculations related to the design of

safety-related structures, systems and

components involved. The purpose of

these sample calculations, should be to



~ .



verify the design process, particularly
in the areas of any identified
contractor or PGGE quality assurance

weaknesses or deficiencies as determined

from the procedure and implementation

reviews discussed in steps 1 through 3

above. Cxiteria for expanding the

sample size when problems in
verification are encountered should also

be developed.

(b) A technical report that fully assesses the

basic cause Nof all design errors identified
by this program, the significance of design

errors found, and their impact. on facility
design.

(c) PG&E's conclusions on the effectiveness of

this design verification program in assuring

the adequacy of facility design.

(d) A sc).edule for completing any modifications

to t).e facility that are required as a result
of this program. For modifications that you

propose not, completing prior to fuel load,
I'he

bases for proceeding should be provided.
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ESTABLISHING PHASE II PROGRAM



0

O.

0'



0

0

o 4~

+n +o

Docket No. 50-275

UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D. C. 20555

November 19, 1981

Mr. Malcolm H. Furbush
-Vice President - General Counsel

Pacific Gas & Electric Company
P. 0. Box 7442
San Francisco, California 94120

Dear Mr. Furbush:

SUBJECT: DIABLO CANYON UNIT 1 - INDEPENDENT DESIGN VERIFICATION PROGRAMS

The Commission's Memorandum and Order (CLI-81-30) dated November 19, 1981
suspends your license to load fuel and operate Diablo Canyon Unit 1 at
power levels up to 5% of full power, and specifies the programs that est
be satisfactorily completed before license suspension will be lifted.
Also, based upon recent NRC inspections conducted at PG&E and the Blume
Offices in San Francisco, the NRC staff has identified a number of serious
(}uality Assurance (gA) program weaknesses related both to the errors in
the Unit 1 seismic design and to the implementation by PG&E of applicable
criteria of Appendix B of 10 CFR Part 50. Me have preliminarily concluded
that:

a. the PG&E gA Program did not appear to effectively exercise
control over the review and approval of design information
passed to and received from Blume.

b. the PG&E gA Program did not appear to adequately control the
distribution of design information from Blume within affected
internal PG&E design groups, and

c. The PG&E gA Program did not appear to define and inhalement
adequate quality assurance procedures and controls over other
service-related contracts particularly in the pre-June 1978
time period.

Accordingly, you are required to provide the following'additional informa-
tion, under oath or affirmation, for NRC review and consideration prior to
issuance of any operating license authorizing operation of Diablo Canyon
Unit 1 above 5'X power:
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1. For All Non-Seismic Service - Related Contracts Prior.to'June
1978'a)

The results of an independent design verification program
of all safety-related activities performed prior to
June 1, 1978 under all non-seismi c service contracts
utilized in the design process for safety-related
structures, systems and components.

Information concerning this program should address quality
assurance procedures, controls and practices concerning
the development, accuracy, transmittal, and use of all
safety-related information both within PGRE and within
each contractor's organization, as well as the transmittal
of informati'on between PGSE and each contractor. It should
also include performance of a suitable number of sample
calculations related to each contract to verify the adequacy
and accuracy of the design process, for affected safety-related
structures, systems and components. The information to be
provided concerning this design verification program should
be based on and include the results of.conducting the program
elements set forth in Enclosure A.

(b)

(c)

(d)

A technical report that fully assesses the basic cause of
al.l design errors identified by this program, the significance
of design errors found, their impact on facility design.

PGRE's conclusions on the effectiveness of this design
verification program in assuring the adequacy of facility
desi gn.

A schedule for coripleting any modifications to the facility
that are required as a result of this program. For
modifications that you propose not completing prior to
operations above 5% power, the bases for proceeding should
be provided.

2. For PGSE Internal Desi n Activi ties

(a) The results of an independent design verification program
of PG8E internal design activities performed on Diablo Canyon
Unit 1 related to the development of the design of a suitable
sample of safety-related structures, systems or components.
The extent of the information provided related io this program
should be that which is necessary to determine whether the
overall PGKE quality assurance procedures and controls de-
scribed in its gA Manual and associated procedures since 1970,
have been fully and effectively implemented. This information

'hould also include a suitable number of sample calculations
to verify. the adequacy and accuracy of the PGSE internal
design activities for the sample of safety-related structures,.
systems, or components. The information to be provided con-
cerning this design verification program should be based on
and include the results of conducting the program elements
set forth in Enclosure B.



Q
rtt'



(b)

(c)

(d)

A technical report that fully assesses the basic cause
of all design errors identified by this program, the
significance of design errors found, and their impact
on facility design.

PG&E's conclusions on the effectiveness of this design
verification program in assuring the adequacy of facility
desi gn.

A schedule for completing any modifications to the
facility that are required as a result of this program.
For modifications that you propose not completing prior
to operations above 5X power, the bases for proceeding
should be provi ded.

3. For All Service-Rel ated Contracts Post-Januar 1 1978

~ (a) The results of an independent desi'gn verification program
of a suitable savile of the activities performed on
Diablo Canyon Unit 1 by each service-related contractor
that w'ere completed subsequent to January 1, 1978 related
to the development. of the design of safety-related
structures, systems and components. The extent of the
information provided related to this program should be
that which is necessary to determine whether the overall
contractor and PG8E quality assurance procedures and
controls that were in effect during this time period
were fully and effectively implemented. This information
should also include a suitable number of san@le calculations
to verify the adequacy and accuracy of the sample contractor
and PG8E design activities for safety-related structures,
systems and components. The information to be provided
concerning this design verification program should be based
on and include the results of conducting the program
elements set forth in Enclosure C.

(b)

(c)

(d)

A technical report that fully assesses the basic cause
of all design errors identified by this program, the
significance of design errors found, and their impact
on facility design.

PGSE's conclusions on the effectiveness of this design
verification program in assuring the adequacy of facility
desi gn.

A schedule for completing any modifications to the
facility that are required as a result of this program.
For modifications that you propose not completing prior
to operations above 5 power, the bases for proceeding
should be provided.
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In addition to the above, we require that you provide the following in-
formation for NRC review and approval as soon as practicable.

4. ualifications of Com anies Pro osed To Conduct Inde endent Reviews

A description and discussion of the corporate qualifications of
the company or companies that PGSE would propose to carry out the
various independent design verification programs discussed in 1

through 3 above, including information that demonstrates the
independence of these companies.

NRC will make its decision on these proposed companies after providing
the Governor of California and Joint Intervenors in the pending operating
license proceeding 15 days for comment.

As soon as practicable following NRC approval of the company or companies
to conduct the various independent design verification programs, you should
also provide the following information for NRC review and approval.

5. Pro ram Plan For the Desi n Verification Pro rams

A detai,led program plan for conducting the various design
verification programs discussed in 1 through 3 above. The
information provided should include the bases for the criteria
proposed to be used for selection of a suitable number and
type of sample calculations to be performed under these pro-
grams and the bases for the criteria proposed to be used for
expanding the sample size based upon the results of the
initial samples. In addition, the criteria for selecting the
sample safety related structures, systems and components and
sample contractor activities in the design verification pro-
grams under 2 and 3 above should be provided.

NRC will make its decision on the acceptability of the program plan after
providing the Governor of California and Joint Intervenors in the pending
operating license proceeding 15 days for comment.

To keep the NRC currently informed regarding your progress on the items
discussed in 1 through 3 above, you are required to provide semi-monthly
status reports on the ongoing reanalysis efforts and design verification
programs being conducted by and for PG&E. These status reports should be
submitted on the second and fourth Friday of each month to the Regional
Administrator, Region V and the Director, Office of Nuclear Reactor
Regulation. Should these reports or any other information that becomes
available to the NRC indicate that the NRC requirements described in
this letter should be expanded or supplemented, PG8E will be promptly
informed.
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In the interest of efficient evaluation of your submittals, we request
that you submit as soon as practicable a response to the request'or
additional information that was enclosed in the Staff's Meeting Summary
dated October 19, 1981, on the October 14-16 meetings with PGSE.

Sincerely,

Enclosures:
. As stated

cc: See Next Page

Harold R. Denton, Director
Office of Nuclear Reactor Regulation
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ENCLOSURE A

.Elements Mhich Should be Included in the Design Yerification
Program o on- essm>c ervsce e a e ontracts rior to une, 1978

1. A review of all quality assurance procedures and controls used by each

pre-June 1978 non-seismic service contractor and by PGhE with regard to

that contract; a canparison of these procedures and controls with

the 'related criteria of Appendix B to 10 CFR 50; and an identification

of any deficiencies or. weaknesses in the quality. assurance procedures

and in controls of the contractor and
PGAE.'.

Devel'opment of a network for the design chain for all safety-related

~ structures, systems, and components involved. This should include
all'nterfaces

where design information was transmitted between PGKE internal

design groups and each contractor.

(

3. A review of the implementation of quality assurance procedures and

controls used by and for:

o PG8 E internal design groups,

o each contractor internal des'ign group( s),

o transmittal of information between PGAE and each contractor,

o transmittal of contractor developed information within PGAE; and

an identification of any deficiencies or weaknesses in the implementation

of quality assurance procedures and controls by each contractor and

by PGgE

4. Development of criteria for, the conduct of this design verification

program should consider the relevant guidelines contained in ANSI

N45.211,'ection 6.3.1.
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Enclosure A (cont'd)

5. Development of criteria for selection of a suitable number and type of .

sample calculations related to the design of safety related structures,

systems and components involved. The purpose of these sample calculat)ons

should be to verify the design process, particularly in the areas of

any identified contractor or PG8K quality assurance weaknesses or

deficiencies as determined from the procedure and implementation reviews

discussed in steps 1 thr ough 3 above. Criteria for expanding the sample.

size when problems in verification are encountered should also be

developed.





ENCLOSURE 8
h

Elements Which Should be Included in the Design Yerification
ro ram o nterna Desi gn Act> v> ts es

'

l. A review of all quality assurance procedures and controls used by internal

PG&E design groups by selecting for detailed examination certain safety

related structures, systems or components as representative samples of

the overall facility design. A comparison of the PG&E procedures and

controls used for the sample structures, systems or components with the

related criteria of Appendix 8 to 10 CFR 50; and an identification of

any deficiencies or weaknesses in these PG&E quality. assurance procedures

and 'controls.

~

2. Development of a network for the design chains for the sample structures,

systems or components involved. This should include all interfaces where

design information was transmitted between internal PG&E design groups.

3. A review of the implementation of quality assurance procedures and controls

used in the design of the sample structure, systems or, components by

internal PG&E design groups, and an identification of deficiencies or

weaknesses in the implementation of quality assurance procedures and

controls by internal PG&E design groups.

4'. Development of criteria for the conduct of this design verification

program should consider the relevant guidelines contained in ANSI

H45. 211, Section 6.3.1.
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Enclosure B (cont'd) - 2-

'5. Development of criteria for selection of a suitable number and type of

sample calculations related to the design'f the sample structures,

systems or. components involved. The purpose of these sample calculations.

should be to verify the design process, particularly in the areas of

any i.dentified PGSE quality assurance weaknesses or deficiencies as

determined from the procedure and implementation, reviews discussed

in steps l through 3 above. Criteria for expanding. the sample size

when problems in verification are encountereg should also be developed.
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ENCLOSURE C

Elements Which Should be Included in the Design Verification
rogram o ervice- e a e ontracts er anuary

1. A review of quality assurance procedures and controls used by each post .

January 1, 1978 contractor and by PG&E with r egard to that contractor by

selecting for detailed examination certain activities of the contractor

as representative samples of the entire activities carried out; a

caaparison of the procedures and controls used by the contractor and

PGEE for the sample activities with the related criteria of Appendix B

to 10 CFR Part 50; and an identification of any deficiencies or weaknesses

in the quality assurance controls of the contractor and PG8E

.
2.- Development of a network for the design chain for the structures, systems

or components involved with the samole activities. This should include

all interfaces where design information was transmitted between PGEE

internal design groups and each contractor.

'

3. A review of the implementation of quality assurance procedures and

controls used in the conduct of the sample activities by and for:

o PG5E internal design groups,

o each contractor internal design group(s),

o transmittal of information between PGBE and each contractor,

o transmittal of contractor developed information within PGSE; and

an identification of any deficiencies or weaknesses in the implementation

of quality assurance procedures and controls by each contractor and

by PGAE.



'



Enclosure C (cont'd)

4. Development of criteria for the conduct of this design verification.

program should consider the relevant guidelines contained in ANSI

H45.211, Section 6.3.1.

.

5. Development of'criteria for selection of a suitable number and type of

sample calculations related to the sample activities involved. The

purpose of these sample ca'iculations should be to verify the design process,

particularly in the areas of any identified contractor or PGLE quality

assurance weaknesses or deficiencies as determined from the procedure

and implementation reviews discussed in steps 1 through 3 above. Criteria

for expanding the sample size when problems in verification are encountered

should also be developed.
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APPENDIX C

APPLICABILITY OF STATISTICAL METHODS

C. 1 TES COMMITMENT

In their previous Reverification role, and as requested by NRC staff
on February 3, 1982, TES agreed to consider "any appropriate use of sta-
tistical methods which may augment the program" when performing their
evaluations of the RLCA efforts. In their revised role as Program Manager,

TES will continue this comnitment.

C.2 STAFF AND COMMISSION POSITIONS

The key issue is, of course, what is the appropriate role of statisti-
cal methodsl There was considerable discussion of this point during the
February 3, 1982 meeting. The opinions of PGRE and the Independent Design
Yerification Program participants at that meeting are excellently sum-

marized by the NRC "Staff Find ings and Resolutions of Comnents" trans-
mitted to the Commission by SECY-82-89, as follows:

"The staff believes that statistical techniques are lar gely
inappropriate for a design verification program. In our opinion
the use of expert engineering experience in choosing the design
samples to be verified, in understanding the significance of
differences in the results of the sample and original analyses,
and finally in determining whether additional samples are re-
quired provides significantly greater assurance that all criti-
cal aspects of design have been considered.

"The staff does support the use of statistical techniques in
establishing sample size for programs such as those employed to
assess proper production of items like weldments, or the place-
ment of rebar. In this connection the sampling effort under-
taken on the Marble Mill plant as mentioned by the Governor'
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representatives was instituted to evaluate and verify specific
fabrication, erection and documentation and products for which

the .use of statistical techniques to establish sample size with

established confidence limits is ideally suited."

,The last sentence from the two paragraph statement has been deleted in the

above, but it states that: "The program for structures, systems and com-

ponents are discussed in more detail below. The only negative comment

concerning sampling in the discussion which follows is related to assuring

that each of the original design organizations involved with small bore

piping is ver ified. This is part of the Program Plan.

In contrast to the above, the Staff verbal presentation to the Comnis-

sion included (page 29, lines 19-23) the statement " ... we did not think
that the program plan did use statistic sampling methods to the extent that
it could have, and one of our conclusions will be that whoever does this
program plan should expand the use of sampling criteria for a possible."
We believe the last three words of the transcipt should probably read "as

far as possible." Further, page 33, lines 20-25, and page 34, lines 1-2,

the Staff verbal presentation stated:

"We also think these statistics can be employed in devising the

sampling plan in a number of areas, that it cannot substitute for
Judgement in picking systems throughout, and the program plan

was silent, by and large, on its use of statistics in a number of
areas we think that could profit from a hard look to see to which

extent questions and reliabi lity can be examined through the

design process."

It is the slide being discussed at the time this statement was made that
served as the basis for the Commission vote to the effect that the scope

and technical approach should be enlarged to include consideration of
statistics in the sampling plan.
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C.3 METHOD OF APPROACH

The important issue is not the applicability of statistical methods

to the choice of the initial sample, that called "generic" in the Engineer-

ing Program Plan. The important issue is the degree of assurance available
at the conclusion of the entire program: evaluation of the generic sample;

performance of the (}A audits and reviews; performance of additional veri-
fications as a result of deficiencies in the first two items; establishment

and resolution of Open Item Reports; corrections of Deviations; corrective
action taken with respect to Errors, and subsequent reverification of such

actions; and the documentation of the above in auditable records. Based

upon the work completed at the time this Program Management Plan is
written, it is clear that the number of structural, systems and components

being verified is far in excess of the initial "generic" sample.

In order to implement the comnitment in C.l, TES will arrange for an

evaluation of the completed Phase I Program by an expert in the applica-
bility of statistics to engineered systems. In order that this work be

conducted in a timely manner, this statistician will be retained at an

early date so that the work can be examined while in process. In addition,
in order that any improvements based on statistical considerations may be

incorporated in the program while in progress, this individual will be

considered to be a participant in the program and not an independent

auditor. However, this individual will be a professional not employed by

PGEE, TES, RLCA or RFR.

TES has not yet identified the individual to perform this function,
and will consider suggestions from the Staff, the Program participants,
and other s. We have asked Stone and Webster Engineering Corp. (SWEC) if
they can recommend such an individual, as this Phase I evaluation may be

useful in conducting Phase II.
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PHASE I ENGINEERING PROGRAM PLAN

1.0 INTRODUCTION AND SCOPE

The Engineering Program Plan adopted for Phase I of the Independent

Design Verification Program (IDVP) is provided by this Program Procedure.

The plan. in effect prior to this time was developed by RLCA, was

entitled: *

DESIGN VER IF I CATION PROGRAM

SEMSMIC SERVICE RELATED CONTRACTS

PRIOR TO JUNE 1978

REVISION 1

PHASE I

and was dated February 27, 1982. This document was transmitted to the NRC

(Denton) by RLCA (Cloud) letter of March 1, 1982. Revision 1 reflects the

discussions held with the NRC on February 3, 1982 and the comnents made by

TES during TES-RLCA meetings of February 24-25, 1982.

The further revisions contained in this Program Procedure consider:

a. Transfer of Program Management Responsibilities to TES from RLCA.

b. Transcipt of the February 3, 1982 NRC Staff-PGEE-IDVP Meeting.

c. The- March 1, 1982 Staff reconmendation (SECY-82-89).

d. Transcript of the Correission Meeting of March 4, 1982.

e. March 8, 1982 Comnission memo to the Staff.

f. Transcipt of the March 25, 1982 NRC Staff-PGEE-IDVP Meeting.
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The Design Verification Program includes only the safety
related Design Class I buildings, equipment, piping and com-
ponents that were requalified considering the Hosgri 7.5&i
earthquake. Emphasis was placed on items important to public
safety, as opposed to operational reliability. The scope of
this Design Verification Program includes the design and anal-
ysis work performed associated with seismic-related service
contracts in effect prior to June 1978. This date serves as
a convenient separation point for the Quality Assurance por-
tion of the design verification. Part of the engineering
work done prior to June 1978 has been superseded, therefore
the engineering verification for Phase I will involve review
of some work performed after June 1978.

The activities defined in Sections 3.0 and 4.0 will be performed by

R. F. Reedy, Inc. (RFR) and those in Sections 2.0, 5.0 and 6.0 will be

performed by Robert L. Cloud and Associates (RLCA), both under the direc-
tion of Teledyne Engineering Services (TES) as IDVP Program Manager. Sec-

tions 7.0 and 8.0 provide further guidance and information.

2.0 Development of the Seismic Design Chain

2.1 The Seismic Design Chain

The term "seismic design chain" designates the separate but
linked process of providing seismic design for a nuclear
plant. Each step in the process is usually linked to another
step via flow of information. The design results obtained
in one step may affect the design„ of systems or components
in another step of the process. For example, the floor re-
sponse spectra obtained in building analysis are used as
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input to the analysis of piping system of the particular
floor. The piping analysis provides puping support loads
which in turn are used for the design of piping supports.
Figure 1 illustrates a typical seismic design chain for a
nuclear power plant based on the site seismic design criteria.

2.2 Development of Seismic Design Chain

The seismic design chain applicable to the Diablo Canyon
Nuclear Power Plant will be developed by the following ap-
proaches:

2.2.1 Information to Seismic Design Chain

The information necessary to develop the seismic
design chain for the Diablo Canyon Nuclear Power
Plant is as follows:

Names of PGandE's contractors involved in the
seismic safetly-related work prior to June, 1978.

Work scope of each contractor.

Commencement and ending dates of each contractor's

work.

Design 'groups within PGandE responsible for
the work of contractors.

Interfaces of design groups within PGandE.
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2.2.2 Seismic Design Chain Y~p

The map of the seismic design chain involving service-
related contractors prior to June 1978 will be developed
using information described in Section 2.2.1. This
map will illustrate all interfaces (both with and within
PGandE), describe the information passing between inter-
faces, and list the responsibilites of all contractors
at each step of the seismic design process. When the
entire chain has been mapped, it will facilitate the
review of interfaces when design information was trans-
mitted between PGandE internal design groups and between
PGandE and each contractor.

3.0 Quality Assurance Program Review

The objective of this portion of the Design Verification
Program is to evaluate the appropriate QA Programs against all
eighteen criteria of 10CFR50, Appendix B and the applicable
ANSI Standards. All 18 criteria of 10CFR50 Appendix B were
considered and applicable criteria for each contractor were
selected (Table III).

3.1 Controlling Documents

The review team of R. F. Reedy, Inc. shall collect con-
trolling Quality Assurance related documents associated with
each of the organizations identified in the seismic design
chain in Section 2.0. These documents shall include the
applicable revisions during the period prior to June 1978.
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3.1.1 Specific Documents to be Reviewed

The specific documents to be reviewed during this
phase of review shall, as a minimum, include:

a) The PGandE Diablo Canyon Safety Analysis Report
b) The Quality Assurance Manuals and Quality

Assurance/Quality Control Procedures of each of
the organizations in the design chain which were
applicable during this design period.

c) The applicable procurement and design specifica-
tions used by each of the organizations in the
design chain.

3.2 Review

The review team of R. F. Reedy, Inc. shall conduct the
review of the documents listed in Section 3.1.1 for compliance

with the reauirements of 10CPR50, Appendix B, and the applic-
able ANSI Standards. In general, the immediate criteria
applicable to design groups will include Instructions, Pro-
cedures and Drawings, and Document Control. However, there
may be some organizations in the design chain, e.g. a test
lab, whose design activities include functions such as testing,
equipment calibration, and controlling material. When reviewing
these types or similar organizations it will be necessary for
the review team to include applicable Appendix B criteria in
the review. Each such case will be evaluated to assure that
all appropriate 10CFR50 Appendix B and ANSI criteria are includ-
ed in the review and implementation audit.
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3.2.1 Design Control

The Review of the Quality Assurance Manual and Proce-
dures shall determine whether:

a) applicable regulatory requirements (and the design
basis were correctly translated into specifications,
drawings, procedures and instructions) and the
appropriate quality standards were specified and
included in the design process and that deviations
from such standards were controlled;

b) the control of design interfaces and the coordina-
tion among participating design organizations
was adequate and included the establishment of
procedures among participating design organizations
for the review, approval, release, distribution, and
revision of documents;

c) control measures were provided for verifying or
checking the adequacy of design, such as by the
performance of design reviews, by the use of
alternate or simplified calculation methods, or by *

the performance of a suitable testing program and
that the verifying or checking process was performed
by individuals or groups other than those who

performed the original design;

d) desi;~n changes were subject to design control
meas'ares commensurate with those applied to
the original design and approved by the organiza-
tion that performed the original design.
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3.2.1.1 Design Input

The review team of R. F. Reedy, Inc. shall
determine whether applicable design inputs,
such as design bases, performance requirements,
regulatory requirements, codes and standards
were identified, documented, and their selec-
tion reviewed and approved, and whether the
design input was specified and approved to the
level of detail necessary to permit the design
activity to be carried out in a correct manner
and to provide a consistent basis for making
design decisions, accomplishing design verifica-
tion measures and evaluating design changes.

3.2.1.2 Design Process

The review team of R. F. Reedy, Inc. shall
determine whether design control measures were
applied to verify the adequacy of design, such
as by one or more of the following: the per-
formance of design reviews, the use of alternate
calculations, or the performance of qualification
tests.

3.2.1.4 Change Control

The review team of R. F. Reedy., Inc. shall
determine whether changes to final design
were subjected to design control
measures commensurate with those applied to
the original design and approved by the same
affected groups or organizations which re-
viewed and approved the original design docu-
ments;
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3.2.1.5 Interface Control

The review team of R. F. Reedy, Inc. shall
determine whether design interfaces were

identified and responsibility defined, lines
of communication established and the design
efforts coordinated among-the participating
organizations.

3.2.1.6 Documentation and Records

The review team of R. F. Reedy, Inc. shall
determine whether design documentation and

records, which provide evidence that the
design and design verification processes were

properly performed, were collected, stored,
and maintained in accordance with documented
procedures.

3.2.2 Instructions, Procedures and Drawings

The review team of R. F. Reedy, Inc. shall determine
whether activities affecting seismic deaign were pre-
scribed by documented instructions, procedures, or
drawings of a type appropriate to the circumstances and
accomplished in accordance with these instructions,
procedures, or drawings.

3.2.3 Document Control

The review team of R. F. Reedy, Inc. shall determine
whether measures were established to control the is-
suance of documents, such as instructions, procedures,
and drawings, including changes thereto, which pre-
scribed activities affecting quality and that documents,
including changes, were reviewed for adequacy and
approved for release by authorized personnel and are
properly distributed.
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4.0 Review of Implementation of Quality Assurance Controls

The objective of this portion of'he Design Verification
Program is to evaluate the implementation of the appropriate
QA Programs assessed in Section 3.0.

4.1 Development of Audit Plan

The review team of R.F. Reedy, Inc. shall develop and con-
duct on-site verification audits to assess the design con-
trol implemented by each contractor and PGandE.

Where the review of Section 3.0 shows a method of controlling
design activities in an organized and documented manner which
meets the requirements of 10CFR50, Appendix B, and the applicable
ANSI standards, the audit will consist of a review of objective
evidence to verify that the program was adequately implemented
and documented. Where the program review team considers that
the contractor's program does not contain the controls of
10CFR50, Appendix B, and the applicable ANSI standards, the
audit will consist of a determination whether the design act-
ivities were controlled in a manner consonant with the criteria
requirements of Appendix B and the applicable ANSI standards.

4.2 Audit Scope and Depth

The scope of these audits will include a review of the imple-
mentation of Quality Assurance Procedures and controls used
by and for:

a) PGandE internal design groups that interfaced with
the seismic contractor;

b) each contractor's design group;
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c) transmittal of information between PGandE and each
contractor;

d) transmittal of contractor developed information
within PGandE;

e) and contractor internal interfaces and interfaces
with subcontractors when applicable.

Qualified engineers will be used to review at least some of the
calculations and analysis of PGandE and each design contractor.
The review may consist of reviewing design input and output
for consistency, or a check review by use of simple calcu-
lations to approximate results, or a detailed check of a
portion of the calculations for analysis to assure the results
are correct. The results of each audit will have a direct
bearing on the type and depth of additional verification.
See also last paragraph, Section 5.2.

If any contractors sublet design activities, it will also be
necessary to review that subcontractor and his interfaces
with others. Design interfaces will be reviewed whether
they are internal or external to the group. Again, the depth
of additional verification will depend upon the results of
the implementation audit.

Some of the specific items to be addressed during these audits
are:

Correct application of design input data
Documentation of design assumptions
Applicability of quality requirements
,Identification of applicable codes, standards, and
regulatory requirements
Adequacy of design interfaces
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~ Appropriateness of design methods

Verification that acceptance criteria was met

4.3 Quality Assurance Results

The results of the program reviews and audits of PGandE and

. each contractor will be presented in a report.

Quality Assurance Findings, together with the results of the
independent sample calculations, will form a basis for deter-
mination of the need for additional verification.

5e0 Independent Sample Calculations

5.1 Types of Samples

The sample of equipment, piping, buildings, and components
to be design verified by independent calculations is shown in
Table 1. This sample is termed generic and covers the entire
plant. The generic sample will cover the significant design
activities of PGandE and the seismic-safety related contractors.

However, to provide for the case where deficiencies are found
by means of either the Quality Assurance review or independent
sample calculations, provisions have been made for additional
verification. (See Section 5.3).

5.2 Sampling Philosophy and Criteria

Since the current effort is a review of engineering work, the
objective will be to perform enough independent calculations to
ensure no significant errors are propagated through any parts
of the work. This will be done by determining the sources of
errors, whether due to method, pathematics, incorrect input data,
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omission of information or other. In cases of discovery of
errors, additional verification will be required to determine
the nature and quality of the engineering work, so that a clear
statement can be made on the need for improvements or modifica-
tions.

The engineering work to be reviewed is that which forms a basis for the
license application. In recognition of the fact that both engineering and

construction efforts are sti 11 being undertaken by or on behalf of PGEE, it
is essential that this program establish a cut-off date for the previous
work included in the generic sample. That date is established as

November 30, 1981. Only work conducted prior to that date will be con-
sidered in forming a conclusion with respect to the review of previous
work. Subsequent work will, of course, be considered in establishing
recormendations with respect to corrective actions.

The size of the sample, and the buildings, piping, equipment
and components contained in the sample have been chosen on a
judgement basis. Judgement sampling is discussed in "Sampling
Manual for Auditors", The Institute of Internal Auditors, New York,
N.Y., where it is noted that certain types of auditing are best done
using judgement sampling. In the current situation, substantially
more assurance can be gained by the development of an informed
understanding of the engineering work and a follow-through to
determine the possibility of error propagation, than would be
gained by an attempt to apply formal statistical procedures,
which would be difficult in any case due to the diversity of
the work.

The specific items of buildings, piping,. components and
equipment were chosen:

to obtain a sample from all seismic-safety related
contractors
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to obtain a sample significant to Public Safety

to obtain a sample from all areas of the plant

to obtain a sample analyzed by means of different
methodologies.

The size of the sample was determined on the basis that the
cross-section of the total engineering work provided is more

than sufficient to establish the adequacy of the seismic de-
sign or indicate if significant errors exist. Additional
verification will be required if errors or OA deficiences are
determined.

5.3 Additional Verification

Additional verification is performed if deficiencies are found by
means of either the QA review or the Independent Calculations

5.3.1 Additional Verification Resulting from Quality Assurance
Reviews

Deficiencies in the Quality Assurance Program adequacy or
implementation of PGandE or service related contractors
will be cause for additional technical verification of
design work. This review will cover the technical work
done under the deficient QA program. QA deficiencies
are reported as findings or observations. For present
purposes these are defined as

~Findin A nonconformance with respect to the
Quality Assurance Program adequacy or
implementation that requires corrective
action due to potential impact on quality.
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Observation: A noncomformance which does not require
corrective action. This nonconformance
does not have an apparent impact on quality.

Additional technical verification of the subject design
work will be performed for all Findings as defined above.

(Observations will not require additional verification).

5.3.1.1 Criteria

Depending upon the nature of the design work done

under inadequate Quality Assurance, one of the follow-
ing approaches will be taken.

Desi n Review

Technical work of a qualitative nature will be

verified by review, by means of the following steps:

-Define scope of work.
-Establish an independent review program.
-Perform review to.establish whether work is satis-
factory based upon state-of-the-art methods applicable
to the original design work.

-Write review report and draw conclusions as to whether
work is satisfactory or not-.

Inde endent Calculations

Technical work of a quantitative nature will be veri-
I

fied by means of independent calculations. The
following steps will be followed:

-Establish scope of work.
-Develop a verification program based upon independent
calculation of a suitable sample of the work, based
upon state-of-the-art methods applicable to the
original design work.
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-Perform verification program to establish whether
work is satisfactory.

-Write verification report.

An example of this verification that covers both
qualitative and quantitative review is given below.

Deficiency: The Harding-Lawson QA Report by R. F.
Reedy, Inc. contained three Findings (QA Findings
968, 969, and 970).

Additional Verification: RLCA and Robert McNeill
are currently assessing the scope of the Harding-
Lawson work. A program'will be developed to verify
this by design review, independent calculations or
a combination of the two.

5.3.2 Additional Verification Resulting from Independent
Calculation Program

The independent calculation program entails four cat-
egories of verification:

l. Field inspection to determine whether the as-
installed configuration conforms to the design
configuration.

2. Independent calculations to determine the correct-
ness of the design calculations.

3. Verification that applicable seismic design input
was employed.
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4. In certain cases, design methodology is separately
verified.

Deficiencies identified by any of the above will result
in additional verification.

5.3.2.1 Deficiencies resulting from field inspection

The objective of performing additional verification
as a result of identified deficiencies in the as-built
configurations will be to discover the extent of such
deficiencies. One of the two following methods will
be used for such additional verification.

Repeated field inspections of additional sample
configurations.

Establish the cause or reason for the dsicrepancy;
then trace down other discrepancies that could

possibly result from such cause or reason.

An example of this verification is given below:

Deficiency: An ambiguous design note led to a com-
munication problem between engineering and the field
concerning additional tubing weight on raceway sup-
ports (EOI 910).*

Additional Verification: PGandE has set up a program
to examine all raceway supports with attached tubing.
,Preliminary indications show attached tubing on about
100 of the 20,000 class IE raceway supports.

C

* Error and Open Item Report. These reports are beina shntsemi-monthly to PGandE and the NRC as of January 1582.
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„5.3.2.2 Deficiencies resulting from the independent calculation
program

The objective of performing additional verification
as a result of identified calculational deficiencies
will be to discover the extent of such deficiencies.
This will be accomplished by one of the following means.

-Performance of additional independent calculations
until the reasons for discrepancies are understood
and a clear basis exists for all remaining safety-
related discrepancies to be remedied.

-Determination of the cause or reason for the dis-
crepancy; then trace down other discrepancies that
result from such cause or reason.

An example of this verification follows:

Deficiency: The buckling of the tank skirt and
sloshing loads on the rood were not evaluated by
PGandE for the Boric Acid Tank (EOI 1030).

Additional Verification: RLCA will verify that other
Hosgri tanks are not affected by the above items.

5.3.2..3 Deficiencies resulting from inapplicable seismic
input

The objective of performing additional verification
as a result of the use of inapplicable seismic inputwill be to discover the extent and significance of
such deficiencies. This will be accomplished b
one of the following means:
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— Determination of the cause or reason for the
discrepancy; then trace down other discrepancies
that result from such cause or reason.

- Performance of additional checking of seismic
inputs.

An example of this verification is given below.

Deficiency: Nine of twenty electrical raceway support
calculations checked for the Preliminary Report used
inapplicable spectra (EOI 983).

Additional Verification: PGandE is currently reviewing
all the class IE electrical raceway support calculations.
RLCA will select a sample of these re-done supports for
independent calculations to close out EOI 983.

5.3.2.4 Deficiencies in design methodology

The objective additional verification will be to
identify and correct all deficiencies in design that
result from faulty methodology. This will be accom-
plished by two methods:

- A critique of the methodology in question will be
issued.

- When the methodology has been improved or justified,
the design work will be re-verified relative to
the new or revised design methods.
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5.4 Independent Requalification

In this phase of the program the seismic qualification of the
sample (buildings, piping, components and equipment) vill be

performed on an independent basis. In each case, the starting
point will be the engineering drawing which will be field checked.
All data required for the qualification will be obtained or cal-
culated independent of the PGandE analysis to guard against
common data errors. Verified computer codes different from
those used by PGandE will be used.

The verification of buildings represents a special case, as

described below.

5.4.1 Buildings

5.4.1.1 Sample

There are four safety-related structures: Intake
Structure, Turbine Building, Containment and Auxiliary
Building. RLCA decided to independently verify the
seismic design of the Auxiliary Building. This
building includes the Fuel Handling Structure and the
control room.

Except for the Containment Building, The Auxiliary
Building is the most important structure with regard
to overall safety. The choice of a structure for
independent calculation logically was between the
Containment and Auxiliary Building. The latter was
chosen for the following reasons:

The Auxiliary Building contains the largest amount
of safe shutdown piping, equipment and components.
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The building itself involves the Fuel Handling
Structure and the control room.

The structure is quite complex with both a concrete
shear wall section and a steel frame section.

As discussed in the preliminary report on the
review of the URS/Blume-PGandE interface, there
appeared to be some controversy on one mass point
in the seismic model of the building (EOI 985).

The Containment Building is under separate scrutiny
due to the error discovered in the annulus model.

5.4.1.2 Methodology

The plan for verification of the Auxiliary Building
follows.
a. Review the model used by URS/Blume for the dynamic

analysis of the building.

b. Independently calculate the building properties
using field verified drawings including weight,
moment of inertia, etc.

c. Independently calculate the modes and natural
frequencies.

d. Independently perform the time-history analyses
and calculate the floor response spectra.

e. Independently analyze a sample of the building
members.

The independent results will be compared with the
PGandE results for b, c, d, and e above.
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5.4.1.3 Acceptance Criteria

Additional verification will be required if the
results vary by more than:

15K for the building dimensions and properties.

For the building, 15% for the frequencies, provided
the mode shapes agree.

For the response spectra 15K in peak accelerations
and 15/ for the peak frequencies

5.4.2 Piping

5.4.2.1 Sample

Table II contains the piping problems chosen for
independent verification. This sample of 10 piping
analyses were chosen on the following basis:

Obtain a sample from all buildings
— eObtain a sample from all elevations

Obtain a sample from a diversity of systems
Obtain samples from lines most important to safety
(risk of radiation release).

This sampling strategy is based on the fact that
ea'ch piping analysis is a lengthy and complex under-
taking that requires examination and verification of
a large body of data. In addition, consistent with
the overall plan, if discrepancies are found, addition-
al verification will be required.
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5.4.2.2 Methodology

The methodology for the verification is based on the
following points:

A field verification of installation of the sample
lines will be performed.

Models will be developed from field verified drawings.

The methods used for the analysis will in general
parallel those used for the Hosgri analysis of the
piping. The applicable Hosgri criteria are
included in Attachment III.

The analysis will consider deadweight, pressure and
seismic loads.

The verification analyses will be done using
ADLPIPE, a different computer program than was

used for the Hosgri analysis.

ADLPIPE has been benchmarked against standard
problems.

5.4.2.3 Acceptance Criteria

Upon completion of the independent analysis of the
10 piping runs, the results will be compared with
the design analysis. The following procedure will
be employed.

Field tolerances are defined in PGandE's 79-14
program.
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For both the verification and design analysis,
select all points in the line that are stressed
to 70% of allowable stress or more. These are the
reference location.

If fewer than 5 such points are found, select
the 5 most highly stressed points as reference
locations.

Compare design and verification stresses at the
reference locations. If the stresses differ by
more than 15% or exceed allowable stress additional
verification is required.

Compare all support loads to the design analysis
results.

Compare all equipment nozzle loads to the design
analysis results.

Compare all valve accelerations to the design anal-
ysis results.

Additional verification is required if differences
greater than 15% result in the last 3 steps or if
allowable values are exceeded.

5.4.3 Pipe Supports

5.4.3.1 Sample

Twenty pipe supports have been chosen from those
associated with the 10 piping verification analyses.
These supports were chosen from different locations
and represent a cross section of the different types
of supports: snubbers, rigid restraints and
spring hangers.
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5.4.3.2 Methodology

Fox the twenty supports chosen:

A field verification will be performed.

Calculate the first mode frequency.

Calculate the stresses in the pipe supports,
based upon loads calculated from the 10 piping
analyses.

For the remainder of the supports included in the
10 piping analyses:

Compare the loads calculated from the independent
analyses with those in the qualification analyses
as discussed previously.

5.4.3.3 Acceptance Criteria

The original design of pipe supports required each
support to have a minimum natural frequency of 20 Hz

considering the stiffness of the support and the
mass of 'the supported pipe. For the twenty supports
chosen;

The field verification will compare as built to
design utilizing PGandE's 79-14 tolerances.

The first mode frequency must equal or be
greater than 20 Hz.

Compare the design and verification stresses on
the pipe supports, based upon loads calculated
from the piping analyses. Critical section stresses
that differ by more than 15% w.'.ll require additional

i

verification action.
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For the remainder of the supports included in the
10 piping analyses;

Compare loads calculated from the independent anal-
yses with the design loads. Loads differing by
15X or over allowable will require additional ver-
ification.

5.4.4 SMALL BORE PIPING

5.4.4.1 Sample

The small bore piping at Diablo Canyon Unit 1 has been
supported using standard criteria for the spacing of
supports or spacing tables. This is a standard ap-
roach in the industry. A sample of 3 runs of approx-
imately 150 feet each of small bore piping has been
chosen for review. This sample of piping will include
20 supports or more. In view of the fact that a rela-
tively simple standard methodology was employed in
the design, the sample chosen is expected to permit
a satisfactory verification of the design.

However, the sample will be expanded as necessary to include
analyses representative of each of the original design organizations per-
forming work for PGLE (including PGEE itself) with respect to the design of
small bore piping.

5.4.4.2 Methodology

The verification of the small bore piping will consist
of two parts:

Field verification of the sample to establish that
the pipe installations conforms to the design
criteria.
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Independent review of the design criteria to establish
that the criteria satisfy the applicable stress
limits and provide conservative support design loads

using Hosgri seismic inputs. The Hosgri small bore

piping criteria is included in Attachment II.

In reviewing these criteria, and the application of the

criteria, particular attention will be given the effects

of other influences, if any are applicable, such as con-

centrated masses represented by valves and their opera-

tors, system layout, and any other dynamic 1oadings which

are required to be considered.

5.4.4.'3 Acceptance Criteria

Acceptability of the field installation will be

based upon the PGandE tolerances developed for the
IRE 79-14 Bulletin review. Instances of violation
of the criteria will require additional verification.

Review of the design criteria will consider the
levels of seismic input throughout the plant to-
gether with the size and schedule of piping to
ensure adequate margins are developed by use of
the criteria. The criteria will be considered
satisfactory if general stress levels satisfy the
.allowable stress criteria within + 15K and support
design loads are within + 15K of conservatively
calculated design loads.

If these criteria are not met, additional verifi-
cation will be required.
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5.4.5 Equipment Analysis

For purposes of the present discussion, the general
category of equipment qualified by analysis includes the
following classes:

Heat exchangers

Tanks

Pumps

Valves

Certain electrical, panels and cabinets

5.4.5.1 Sample

The equipment sample is identified in Table 1.

The samples have been chosen using the same guidelines as
with the other samples. An attempt was made to choose
equipment most important to public safety and from a

diversity of locations.

5. 4. 5. 2 Methodology

Design drawings will be field verified. Standard dynamic

analysis and stress analysis methods are used in
the verification of the equipment qualification.
Hand calculations are used where possible, other-
wise standard computer methods for dynamic analysis
are employed. Standard, benchmarked computer codes
are used for this work, ANSYS for example. A com-

puter code different from that used by PGandE will
be used in the independent calculation.
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The verification analysis considers stresses in the

equipment itself as well as equipment supports and supporting structure

including the anchorage. The Hosgri loading combi-
nations and structural criteria for both the Mechanical
Equipment and supportsare included in Attachment 1.

In general, the different types of equipment are governed

by different codes and standards. These governing cri-
teria are listed for each type of equipment and supports
in the Hosgri report. Pield tolerances will be 15X.

The results from the verification analysis will be

compared to the design analysis. Stresses from governing
locations will be required to be within 15K and below
allowable. If this level of agreement is not obtained,
additional verification will be required.

5.4.6 Equipment Qualified oy Test

5.4.6.1 Sample

'i

Certain types of electrical eauipment are more conveniently
qualified by test than analysis. Electrical equipment *

qualified by test within the present scope has been
segregated into 7 groups in the original design quali-
fication. This segregation was based upon the location
of the equipment in the plant and was done to permit
one test spectra to envelop the floor spectra applicable
to each group. The test qualification applied to each
group will be reviewed.
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5.4.6.2 Methodology

The review will consist of two steps:

Verify that the equipment in each group is
located such that the applicable floor spectra
of each item of equipment does in fact fall
within the envelope of the design spectra.

Verify that the test response spectra, specifically
response spectra associated with the motion of the
test table, does in fact envelop the design spectra
for each of the 7 groups of equipment.

Verify that the seismic test procedure meets the
required IEEE 344-1975.

5.4.6.3 Acceptance Criteria

The governing criteria applicable to electrical equip-
ment qualified by test, as specified in the Hosgri
report is the IEEE 344 standard 1975 edition.

The seismic test procdure will be reviewed to verify
that the requirements of the standard were met. Se-

condly, the test spectra will be required to envelop
the design spectra.

5.4.7 Conduit Supports

5.4.7.1 Sample

The applicability of design spectra used in the qualifi-
cation of conduit supports was reviewed as part of the
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preliminary study of the PGandE design interface with
URS/Blume. As reported in the November 12, 1981 pre-
liminary study, a substantial portion of the sample
was'qualified with either inapplicable spectra or
acceleration values. PGandE undertook a program to
requalify all conduit support designs.

The present verification effort will involve 20 dif-
ferent conduit supports.

5.4.7.2 Methodology

The methods to be employed for the verification of
the conduit supports are:

Verify that the sample supports were installed
according to the design, loading, location, di-
mensions, etc.

Using the PGandE design methodology, independently
calculate stresses for the sample supports.

Review the technical basis of the conduit design
methodology employed by PGandE incoporating the
requirements of IEEE 344-1975.

5.4.7.3 Acceptance Criteria

Acceptability of the field installation will be based
on the PGandE tolerances in drawings050029 and 050030.
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Review of the design methodology will consider the
effectiveness of the resulting design to resist loads
from the total dynamic effects of an earthquake, i.e.,
longitudinal and transverse motion, differential stiff-
ness etc., as well as the applicability of the methodol-
ogy throughout the plant. The seismic stress allow-
ables in the AISC and AISI manuals are the governing

Criteria.

5.4.8 HVAC Supports

5.4.8.1 Sample

Two sections of HVAC duct have be6n selected for
independent verification. One section is located
in an area of high torsional accelerations in the
building, and the other is attached to a floor with
high 'peak horizontal response spectra.

5.4.8.2 Methodology

The methodology for the verification is based on the
following points:

A field verification of installations will be
performed.

Independent analysis of the duct supports

1

5.4.8.3 Acceptance Criteria

Acceptability of the field installation will be
based on a tolerance of 15X in dimensions, Additional
verification will be required for stress differences
greater than 15Z or above allowables at governing
locations.
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6.0 FIELD VERIFICATION

In order to ensure that the building, piping, equipment and com-

ponents are configured in the manner for which they were qualified, an

independent field ver ification will be made.

The word "configured" has been used in the previous paragraph to

emphasize that this Field Verification is part of a design verification
process. There is no intention that these field investigations include

the aspects of material selection and application, fabrication, examina-

tion and inspection, including the pre-service inspection requirements

that may be applicable.

The purpose of this field design verification is to gain reasonable

assurance that the as-built dimensions have been properly established and

utilized in the design process or in the design verification process. As

with other activities of this program, the intent is to apply the criteria
on configuration which were intended to be used during the licensing

process. For example, in evaluating the as-built configuration of piping
systems the acceptance criteria will be those used with ISE Bulletin 79-14 .

The program also requires field verification of the corrective action

taken by PG&E which is to respond to IDVP activities. Such field verifica-
tion is required whenever the PGEE corrective action in response to the

IDVP findings involve physical modifications. Such modifications are most

likely to be made in response to Class A Errors, but may be made in
response to other Error classes or to Devi ations. DCNPP-IDVP-PP-003

addresses the procedures for doing this.
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7.0 Hosgri Spectra

The spectra used in the verification program will be the
docketed Hosgri Spectra with two exceptions. Turbine Building
spectra included in the March 1980 Blume Turbine Building
Report but not abailable in the Hosgri Report will be used
(EOI 1029). The revised annulus spectra (curves dated 10/30/81-
Equipment Loads) will be used in place of the Hosgri annulus
spectra.

Seismic inputs into the qualification calculations for all
the samples will be checked against the above spectra.

In addition the verification program will identify the latest
and most current seismic data developed by Blume.

These results will be reviewed relative to the present contents of the

Hosgri Report. The existing RLCA Open Item Reports such as 0920, 0967,
4

1011, 1025, 1026, and 1027, and PGRE Open Items such as those identified as

Tasks 70102 and 70148 will be supplemented, as required to identify dif-
ferences which were not reflected in the existing Hosgri Report. P65E, in
accordance with their commitment during the February 3, 1982 meeting, will
update the Hosgri Report and the revised report will be reviewed to assure

tnat proper resolution has been achieved.

8.0 Seismic Service Related Activities of NSSS Vendors

The seismic design chain will be mapped to show all NSSS

vendors who supplied service for Diablo Canyon. The iner-
face between PGandE and the NSSS vendor will be checked
for transmittal of Hosgri spectra. On a sampling basis
NSSS vendor calculations will be checked to verify that
the applicable seismic input spectra were actually used
for qualification calculations.
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Table

EQU IP1 1ENT

Item PGandE or Contractor Anal sis

CCW HK .. ~

CCW Pump

Aux SW Pump

Turbine Driven Aux FW Pump

Diesel-Engine Starting
Air Receiver Tank

Diesel-Engine
Oil Priming Tank

Anco 6 PGandE

Manufacturer R PGandE

Manufacturer 6 PGandE

Manufacturer 6, PGandE

Anco 6 PGandE

PGandE

Boric Acid Tank ~ . PGandE

Main Annunciator Cabinent Wyle 6 PGandE

Hot Shutdown Remote
Control Panel ~ ~ ~ ~ Manufacturer & PGandE

HVAC Supply Fan S-31 . ~ EDS Nuclear

HVAC Damper 7A ~ . ~ EDS Nuclear

7 Groups of Electrical. Wyle
Equipment by Test
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Table I (continued)

EQUIPMENT=

'Valves

Independent calculations will be performed for:
FCV--41
FCV--95

EDS Nuclear Analysis
EDS Nuclear Analysis

Acceleration values will be checked for all the values in-
cluded on the 10 piping analysis:

Westinghouse analyzed Valves

900 1A

9002A

8821A
8921A
8922A

8804A

8805A
8805B

8394A
8394B

8473

8700

8010A

8010B

8010C

9003A

PGandE analyzed Valves

FCV355

FCV430

FCV431

FCV37

LCV113

LCV115

4 valves listed
in PGandE
specification 8729
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TABLE II
PIPING SAYZLE

RLCA
Analysis

No. ~Bld
Piping
S stem

Piping
Design Review
Isometric

RLCA 100

RLCA 101

RLCA 102

RLCA 103

RLCA 104

RLCA 105-

Aux.

Aux ..

Aux.

Aux.

Turbine
Aux.

Cont.

Containment
Spray

Safety
Injection
Chemical Volume
Control

Residual Heat
Removal

Component Cool-
ing Water

Reactor Coolant
System

446540 Rev.9

446546 Rev.8

446544 Rev. 11
446542 Rev. 10

446541 Rev. 7

449314 Rev. 3
449315 Rev. 3
449316 Rev. 3

437991 Rev. 16
445884 Rev. 8

RLCA 106 Cont. Component Cool- '46491 Rev. 10
ing Water

RLCA 107

RLCA 108

RLCA 109

Aux.

Aux.

Aux.

Containment
Spray

Auxiliary
Feedwater

Auxiliary
Feedwater

446540 Rev. 9
446542 Rev. 10

445878 Rev. 14

447119 Rev. 12
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CRITERIA

APPENDIX B

I. ORGANIZATION

II. PROGRAM

TABLE III
QUALITY ASSURANCE

PROGRAM REVIEWS

ORGANIZATIONS

PGRE EDS EES HLA ANCO.

X X X X X X

VIII.

X.

IDEN R CONTROL
OF MAT'LS)PTS,
COMP

CONT. OF SPEC.
PROCESS

INSPECTION

XI. TEST CONTROL

XII. CONTROL OF
M R TE

XIII. HAND, SHIP
STORE

XIV. INSP,TEST &,

OPER

XV. NONCONF. MAT'L
PTS, COMP

XVI. CORRECTIVE
ACTION

III. DESIGN CCNTROL

IV. PROCUREMENT
DOC CONTROL

V. INSTR. PROCED.
DRAWINGS

VI. DOC. CONTROL

VII. CONTROL OF
PURCH. MAR '

SERVICES

X

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

X

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

X

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

X

X

NA

NA

NA

NA

NA

NA

NA

NA

NA

XVII.O'III.
QA RECORDS

AUDITS

NA - Not Applicable
X - Applicable





ATTACHMENT I

Table 7-1 Hosgri Seismic Evaluation--Loading Combinations
and Structural Criteria--Mechanical Equipment

Table 7-2 Hosgri Seismic Evaluation--Loading Combinations
and Structural Criteria--Mechanical Equipment
Supports
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Sheet 1 o.

TABLE 7 1

Hosgrf Seismic Evaluations
Loading Combinations and Structural Criteria

Mechanical Equipment( )

Component

2 3

Loading Combinations

4

Criteria
78g10

Tanks, Meat-Exchangers,

Ff1 ters, Oemfneral fzers
Deadweight + Pressure

+ Sefsmfc > Nozzle Loads

0

(om or 0L) ob

< 2.05
< 2.45

Active Puops Deadweight i Pressure
i Seismic + Nozzle Loads

0 < 1.25

(Om or OL) + Ob < 1.8S
r

inactive Pays Deadwef ght + Pressure
+ Seismic t Nozzle Loads

'm
'('m '" 'L) 'b

< 2.05
< 2.45

Active Italves Deadweight i Pressure
+ Sefsmfc + Nozzle Loads

Extended Structure 0 <1.2S.
(0 ol'L) + ob < 1.85

Pressure Boundary : ANSl 816.5 or HSS-SP-66

Nozzle Loads

Inactfve Valves Deadweight + Pressure

+ Sefsmfc + Nozzle Loads

Extended Structure s < 2.0S

(0 or OL) 4 Ob < 2.4S

Pressure Boundary '-: AHS1 816.5 or ff55-SP-66

Hoizle Loads (6)
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NOTES FOR TABLE, 7-1

'(1) See Chapters 5 and 6 for reactor coolant system.

(2) Active : Hechanical equipment which is needed to go from normal full po~er operation to

cold shutdown following the earthquake and which aust perform mechanical motions

during the course of accomplishing its design function.

(3) Inactive : Hechanical Equipment which is not required to perform mechanical motions in taking

the plant from normal full power operation to cold shutdown following the earthquake.

(4) Nozzle loads shall include all piping loads transmitted to the component during the

Hosgri earthquake.

(5) piping loads at piping/active-value interfaces shall be limited such that maximum

fiber stresses in the piping at the interface are less than the piping yield strength

at temperature (S„).

(6) Valves, being stronger than the attached piping and having a proven history without

any gross failures of pressure boundaries, can safely transmit piping loads without

compromising their pressure retaining integrity. Therefore piping integrity assures

valve integrity. .

(7) e ~ general membrane stress. This stress is equal to the average stress across

the solid section under consideration, excludes discontinuities and concentrations

and is produced only tg mechanical loads.

(8) aL ~ local ammbrane stress. This stress is the same as o excep hat it
includes the effect of discontinuites.

(9) eb bending stress. This stress is equal to the linear varying portion of
the stress across the solid section under consideration, excludes discontinuities
and concentrations, and is produced only hy mechanical loads.

(10) S ~ code allowable stress value. The allowable stress shall correspond to the

highest metal temperature at the section under consideration during the condition
under consideration.
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TABLE 7-2

Hosgri Seism1c Evaluation
Loading Combinations and Structural Criteria

Hechanical Equipment Supports( )

Su ort Loadin Combinations 4 Criteria (5.6.7.8)

Linear Supports Deadwe1ght + Se1smic

+ Hozzle Loads

ASHE Code Appendix XVII and Appendix F

(Stresses not to exceed S„ for active components)

Plate and Shell

(Active Components)

Deadweight + Seism1c

i Hozzle Loads
om

('m + cb)

< l.25
< 1.85

Plate and Shell

(Inactive
Couyonents)

Deadweight + Seismic
+ Hozzle Loads

4

(am + eb)

< 2.0S

< 2.4S

Bol ts Deadweight + Seismic
+ Hozzle Loads

ASHE Code Appendix XVII and/or Code

Case 1644 plus Append1x F

(March 19'l8) Amendment 60
I
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NOTES FOR TAOLE 7-2

(l) See Chapters 5 and 6 for reactor coolant system supports,
I

(2) Plate and Shell Type Supports; Plate and shell type component supports are supports such

as vessel skirts and saddles Rich are fabricated from plate and shell elements and are
normally sub)ected to a biaxial stress field.

(3) Linear Type Support: A linear type component support is defined as acting under
essentially a single component of direct stress. Such elements may also be subjected
to shear stresses. Examples of such structural elements are: tension and compression

struts, beams and columns sub)ected to bending, trusses, frames, rings. arches, and

cables.

(4) Nozzle loads shall be those nozzle loads acting on the supported component during
the Hosgr1 earthquake.

(5) c w general membrane stress. This stress is equal to the average stress across
the solid section under consideration, excludes discontinuit1es and concentrat1ons
and 1s produced only by mechanical loads.

(6) Deleted

(7) ob ~ bending stress. 'fhis stress is equal to the linear varying portion op
'\

the stress across the solid section under consideration, excludes discontinuities
and concentrations, and is produced on]y by mechanical loads.

(8) S ~ Code ullowsble stress value, The allowable stress ahull corrcspond to the
highest metal temperature et thc section under consideration during the condition
under consideration.

(lhrch 1978) hmndment 60
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ATTACHMENT II

Hosgri Section 8. 1 Spacing Criteria for Piping Seismic
Res traints
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8.1 SPACING CRITERIA fOR PIPING SEISltIC RESTRAINTS

For certain pipe sizes (described below) spacing criteria were developed

for restraints to ensure that piping would be in the rig'id region of the .

response spectra.

8.1 ~ 1 PIPING GREATER THAN TWO INCHES IN DIAMETER AND liP TO AND IflCLUDIllG

SIX INCHES IN DIANETER

I

Spacing criteria for piping seismic restraints were developed by simplified
dynamic analysis on a simple span, simply supported beam. TAe beam's first
mode is away from the 'frequency where the spectrum peak value exists. The

results from this simplified approach have been previously compared with
. detailed dynamic piping analysis and proven to be conservative(>). This

simplified approach does not represent the exact solution to the 3-D multi-
degree-of-freedom piping system since the effect of the torsional moments

and higher modes of vibration are neglected. Therefore, these design
criteria were applied only to piping systems in the rigid region of the
response spectra. A piping system was considered rigid if the first mode

of vibration was less than 0.066 seconds.

A system restrained by these spacing criteria consists uf spans of pipe
supported by two mutually perpendicular restraints normal to the pipe;
a) at all concentrated masses (e.g., valves), b) at all extended masses,

c) at a maximum spacing on straight runs of piping defined by the formulas
given below, and d) at elbows and tees. For el'bows and tees, the maximum

axially measured distance was 755 of the straight-run distance calculated
by the formula's given below. The maximum distance between two seismic
guides may be determined from the following equation:

*4

L 0.862 7 )
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Where:

T

E

I
Mp

Mw

Maximum seismic span (maximum distance between two seismic guides

for straight runs), ft
period (0.066 sec)

modulus of elasticity of piping material, psi

moment of inertia, in.
weight of pipe per foot, lb
weight of water per foot, lb (if applicable)

This equation was used in a Company computer program PIPROP12 to generate

maximum allowable pipe spans for various sizes of pipes containing water or
air. The results from this calculation are summarized in Table 8-1. The

values in this table were .used for the Diablo Canyon piping designs.

The above design criteria were limited to cold piping systems because the

resulting restraints may not allow thermal'lexibility of hot piping. Also,
these spacing criteria normally were limited to pipes with diameters between

two and six inches, because their use results in a large number of res-

traints. For piping larger than 6 in. in diameter, in the flexible region

of the spectra, it is more economical to restrain the pipinq according to

response spectrum modal superposition analysis described in Section 8.2.

8.1.2 PIPING TWO INCHES IN DIAMETER AND LESS

For both cold and hot piping, two inches in diameter or less, criteria for
placing seismic restraints were also developed by the Company. These

criteria deal primarily with two types of restraints:

1. A bilateral restraint holds the supported pipe in the planes normal to
its longitudinal axis. The pipe is allowed to move axially and to
expand radi'ally within specified clearances.

~ .
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2. An axial restraint holds the supported pipe axially and bilaterally.
The pipe is allowed to expand radially within specified clearances..

These restraints are supplemented as necessary by uni'lateral restraints--for
one direction only-to provide seismic restraint while allowing for thermal

expansion.

Maximum spacing between successive bilateral supports is according to Table

8-2. If concentrated loads (valves, flanges, etc.) are not directly sup-

ported, the maximum allowable span is reduced by the length of piping
equivalent to the weight of the concentrated load. Piping runs longer than

one span length, and less than 100 ft long, are allowed only one axial
restraint.

Spacing criteria were developed for seismic restraints on piping with off-
sets. For example, Figure 8-1 illustrates the maximum allowable pipe length
without axial restraint —as a function of pipe size and offset. Other

criteria cover spacing of bilateral restraints, as well as minimum and

maximum pipe spans at corners.

8.'l.3 REVIEM FOR HOSGRI CONDITIONS

'The spacing criteria for piping restraints, as 'described in Subsections=

8.1.1 and 8.1.2, have been reviewed with the working Hosgri acceleration.
response spectra (see Chapter 5) as input. 2X damping and maximum floor
eccentricities (distance from the building center of mass) were used in

'evelopingthe spectra for the review. The results of this study indicate
the following:

1. Pipe stresses are within allowable limits.

2. The simplified model described in Section 8.1.1 was run using the final
Hosgr i spectra for all Class I portions of the power plant. The result-
ing load coefficients were found to be as shown in Table 8-10. A repre-
sentative case model was developed and run with the final Hosgri spectra.
The loads and stresses found with this model were less than the loads and

stresses developed by the simplified model. Thus, the conservatism of
the simplified model was verified.
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ATTACHMENT III

Hosgri Section 8.2 Response Spectrum Modal
Superposition Analysis

Hosgri Section 8.3 Analysis of Piping Six Inches and
Greater Attached to Reactor Coolant
Loop Piping





8.2 RESPONSE SPECTRUM MODAL SUPERPOSITION ANALYSES

For the seismit design of Class I piping systems riot covered by
restraint'pacing

criteria, response spectrum modal superposition analysis was used

with computer programs PIPDYN and PIPESD( ). Analysis of piping six
inches and greater attached to the reactor coolant. piping is discussed in
Section .8.3.

PIPDYN was written specifically for piping systems consisting of straight
pipe and elbows. Input to the program consists of descriptions of the
loads--horizontal and vertical acceleration spectra —and of the physical
model. This model has lumped masses and one-dimensional elements: all

'hysical properties of the real member can be concentrated on its elastic
axis. The analysis is an eigenvalue of the reduced structure (consisting
only of translational degrees of freedom). Results of the program are
SRSS (square root of the sum of the squares) values of displaceme'nts,

member end moments, effective stresses, stop forces and stop moments.

PIPESD is much more comprehensive than PIPDYN. It is designed to perform
linear elastic analysis of three-dimensional piping systems subjected to
static, thermal, and dynamic (earthquake) loadings. The results for a

dynamic load case consist of values of displacements, support reactions,
and member forces and stresses. The dynamic load. case can be combined with
static load cases to present combined stress results. The methods for
combining modal responses and combining stresses in this analysis are
described below.

The mass participation in each mode due to orthogonal components of motion
(two horizontal- and one vertical) was computed individually, and then
added (one horizontal plus vertical) by absolute summation at the modal

level. All modal responses were combined by Square-Root-of-the Sum-of-the-
Squares to obtain the total response for all modes considered.

60

4
(March 1978) 8-5 Amendment 60.



,



The total response was calculated twice: once with North-South Horizontal
and Vertical Spectra, and second with East-West Horizontal and Vertical
Spectra. The'resultant total response used for design is the maximum of
the two calculations. This approach of combined horizontal and vertical
seismic response may be illustrated as follows:

Let FA be a response quantity of interest, be it a displacement or a member

force at some point in the structure. Let Fig be the maximum response in
the jth mode due to ith component of excitation. Consider n modes

(i.e., j = 1, 2 . . . n) and 2 components (i.e., i = 1, 2 for horizontal
and.vertical directions).

n 2
Then FA ( z t x I F ia I 3 )

)1 i 1

Stresses resulting from the OE seismic analysis were combined with deadload

stresses, pressure stresses, and other stresses caused by other sustained

loads. The following equation in the ANSI B31.1 piping code was used:

0.75i MA 0.75i MB~t„~ ~ '

Where:

P = Internal pressure, psig.

Do = Outside diameter of pipe, in.

Nominal wall thickness of component; in.

MA Resultant moment loading on cross section due to sustained loads,
in-lb.

Amendment 60

MB
= Resultant moment (in.-lb.) loading on cross section due to

occasional loads such as thrusts from relief/safety valve loads,
.from pressure and flow transients, and (DE) design earthquakes.
For earthquake, use only one half the earthquake moment range.
Effects of anchor displacement due to earthquake may be excluded.
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S = Basic material allowable stress at operating temperature from
h

allowable stress table of ANSI 831.1, psi.

For DDE stresses, the following formula was applied:

0.75 i HA 0.75i Hc

Z ~ - '

Mhere:

Mc are DDE values corresponding to NB for

DE.'arthquake

stresses due to the DDE were not calculated directly; instead

the results from the DE piping analysis were doubled to represent the DDE.

This approach was chosen because review of the design spectra showed that
the DDE acceleration did not exceed twice the DE acceleration and in some

cases was less than twice as large. Since pipe stress is linear with
acceleration, this approach is conservative.

I

Linear interpolation was used to generate the spectra at the intermediate

. elevations. Each seismic analysis deals with a section of pipe which lies
between two or more anchors. These anchors may'represent equipment connec-

tions, containment penetrations, or s~u)~ts which restrict any transla-
tional and rotational movements of the pipe. Supports in the seismic
analysis may be located at various elevations of the structure. Therefore,
different response spectra at the corresponding support elevations are

enveloped to obtain the final design spectra. In most cases, the highest
elevation response spectrum will govern and the low elevation spectra are

ignored. In situations where the piping systems run between two buildings',
all support elevations are considered. Figure 8-2 illustrates the

combination of spectra.

One half percent damping was used throughout for DE and DDE analysis.
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The frame supports and snubbers in the seismic analyses are modeled as

infinitely stiff elements. This modeling method is slightly'less conserva-

tive than the actual situation. Since the supports are designed with the

first mode of frequency above 20 Hz, the slight deviations in support

modeling do not significantly affect the results of the seismic analyses.

All piping designed by the response spectrum modal superposition analysis

was found to exhibit acceptable pipe stresses under DE and DDE conditions.

Piping systems seismically qualified by response spectra modal superposi-

tion methods for the DE/DDE were reanalyzed using the Hosgri spectra;
described in Chapter 5. For Class A, B, and C piping (as defined in FSAR

Section 3.2), other than the reactor coolant loop, the specific differences
in other criteria were as follows:

1. The damping was 2X for pipes equal to or less than 12 inches in diameter

and 3X for lines greater than 12 inches in diameter. As discussed in
Chapter 5, these values are in accordance with Regulatory Guide 1.61.

2. The Hosgri earthquake loads or stresses were combined with normal

operating loads or stresses —pressure plus deadload. The allowable

combined stresses were currently accepted values for faulted condi-

tions—2.4 Sh for Class B and C piping (per ASME Code Case 1606-1) and

3.6 Sh for Class A piping (unchanged from the FSAR, Table 5.2-13).

3. The allowable stress on all seismic supports was 1.2 Sy, based on ASME

Section III NF criteria. Table 8-9 lists the maximum allowable stresses

for various loading combinations on hangers.

The results of the evaluation are shown in Table 8-3. This table compares

the highest seismically induced stress and the maximum allowable seismic

stress for each piping component in each section. The allowable seismic

stresses were obtained by subtracting the dead weight and longitudinal
pressure stresses from the total 2.4 Sh allowable.

(November 1977) 8-8 Amendment 56





The table is organized on the basis of the major systems included and lines
are given in numerical order within each system. Modifications were

made'here

seismic stresses exceeded allowable stresses, but some lines which

were not over allowable stresses have also been affected. Some lines in
the table are not represented by specific str ess values but have the note
"See 8.1.1." This indicates that these lines were qualified by the seismic

restraint spacing criteria described in Sections 8.1.1 and 8.1.3. A few

lines in,the table have the note "N.R." This stands for, "Not Required",

and means that. these lines are extremely short, embedded in concrete, or

otherwise obviously adequately supported to assure low sei.smic stresses.
Lines .in this category have been re-reviewed to verify this conclusion.
piping in the reactor coolant loop is discussed further in Section 8.3.

4

*
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8.3 ANALYSIS OF PIPING SIX INCHES AND GREATER ATTACHED TO REACTOR COOLANT

LOOP PIPING

Piping models were constructed for the MESTDYN computer program. This

special purpose program is designed for the static and dynamic analysis of
redundant piping systems with arbitrary loads and boundary conditions. The

lumped-mass models represented ordered sets of data that numerically
described the physical systems to the HESTDYN program.

, The spatial geometry of the piping models was based on the piping isometric
.- drawings. The node point coordinates and the incremental lengths of the

elements were calculated from these drawings.
0

The lumping of a distributed mass of a piping segment was.accomplished by
the following."

1

1. for straight pipe between rigid restraints separated by length L, one.

half the total mass was located 1/4 L from each rigid restraint.

2.'or pipe. segments with'valves; flanges, manifolds, etc., the piping
mass was 'located along the centerline of the pipe at the location of
the component.

L

3. For components, valves. flanges, manifolds, etc., the total mass was

located at the center of gravity of the component.

Each piping model was coupled to a model of the appropriate reactor coolant
loop which included the mass and stiffness characteristics of the steam

generator, reactor coolant pump, reactor vessel and core internals.. The

remaining reactor coolant loops were modeled as a 6x6 stiffness matrix
applied at the reactor vessel centerline. The influence of the auxiliary
piping supports on the piping model was considered by applying each support
in the form of a 6x6 matrix representing the stiffness and directionality
in the plant coordinate system. Support types and directionality were
obtained from the applicable support detail drawings. In general, support

Amendme'nt 60 8-10 (March 1978).
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spring rates used in the analyses were calculated from the support detail
drawings. Snubber spring rates were assumed to be the average of the
manufacturer supplied tension and conversion values. Loads acting on

supports were computed by multiplying the support stiffness matrix, by the
displacement vector at the support point.

A sketch of a typical piping model is shown in Figure 8-3. The reactor
coolant loop model to which the piping model was coupled is shown in
Figure 8-4.

.Analysis of the auxiliary piping was performed for the Hosgri earthquake
horizontal floor response spectra discussed in Chapter 5 of this report.
The analysis was performed using the three dimensional lumped mass model

described above and the response spectrum method also discussed in Chapter
5.

The horizontal response spectrum used in the analyses was the envelope of
floor response spectra curves for the interior containment at elevation
140-ft. and, if applicable, the exterior containment at the elevation of the
containment penetration of the specific piping under consideration. The

interior containment 140 ft. elevation represents the highest elevation for
attachment of the piping supports or components and also maximum horizontal

. seismic excitation. '-

I

The vertical response spectrum used in the analyses was the envelope of
floor response spectra curves for the interior containment at elevation 140

ft. and, where applicable, the exterior containment at the elevation of the
containment penetration of the specific piping under consideration and also,
where applicable, the containment annulus structure (envelope of curves
dependent upon actual location of support attachment to the annulus
structure). The interior containment 140 ft. elevation represents the
highest elevation for attachment of the piping supports or components and
also maximum vertical seismic excitation.

Within each mode, the results due to the vertical shock were added

absolutely to the results of the horizontal shock directions. The modal

contributions were then added by the SRSS method.
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Two seismic cases were considered; north-south plus vertical and east-vest
plus vertical. The worst combined response was used in the evaluation of
the system.

The following loading combination was considered:

ap OM HOSGRI= < 3.6 Sh

Mhere:

S ~ longitudinal pressure stress as defined by Paragraph 102.3.2
of the ANSI B31.1 code, 1973.

S>M an assumed maximum stress of 1500 psi due to deadweight
moment.

SHOSGRI stress due to the Hosgri earthquake incr tial moment as

defined by Paragraph 104.8.2, equation 12, of the referenced
code.

piping material allowable stress at maximum temperature from
Appendix A of the referenced code.

Summary results are given in Table 8-3 and compare the calculated stresses
resulting from the Hosgri earthquake to the allowable seismic stresses.
The allowable seismic stresses were obtained by subtracting the deadweight
and longitudinal pressure stresses from the total 3.6 Sh allowable.

Amendment 66 8-12 ~ (August 1978)
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DCNPP-IDVP-PP-003

REVISION 0

DIABLO CANYON NUCLEAR POWER PLANT

INDEPENDENT DESIGN VERIFICATION PROGRAM

PROGRAM PROCEDURE

PREPARATION OF OPEN ITEM REPORTS, ERROR REPORTS,

PROGRAM RESOLUTION REPORTS AND IDVP COMPLETION REPORTS

This Program Procedure, DCNPP-IDVP-PP-003 is issued

for the purpose of implementing the Program Management

Plan.

@zan zz i
Approved/Prog ram Manag er/Date
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DC NPP - IDVP-PP -003

PREPARATION OF OPEN ITEM REPORTS ERROR REPORTS

PROGRAM RESOLUTION REPORTS AND IDVP COMPLETION REPORTS

1.0 DEFINITIONS

1.1 An ~Oen Item is a concern that has not been verified, fully
understood and its significance assessed. The forms of program resolution
of an Open Item are recategorization as an Error, as a Deviation, or as a

Closed Item.

1.2 An Error is a form of program resoiution of an Open Item indicat-
ing an incorrect result that has been verified as such. It may be due to
mathematical mistake, use of wrong analytical method, omission of data, or

use of inapplicable data.

Each Error shall be classified as one of the following:

1.2.1 Class A - An Error is considered Class A if design cri-
teria or operating limits of safety related equipment are exceeded as a

result, and physical modifications or changes in operating procedures are

required. Any PG&E corrective action is subject to verification by the

IDVP.

1.2.2 Class B - An Error is considered Class B if design cri-
teria or operating limits of safety related equipment are exceeded, but are

resolvable by means of more realistic calculations or retesting. Any PGEE

corrective action is subject to verification by the IDVP.

1.2.3 Class C - An Error is considered Class C if incorrect
engineering or installation of safety related equipment is found, but no

design criteria or operating limits are exceeded. No physical modifica-
tions are required, but if any are applied they are subject to verification
by the IDVP.
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1.2.4 Class D — An Error is considered Class 0 if safety-

related equipment is not affected. No physical modifications are re-

quired, but if any are applied they are subject to verification by the

IDVP.

1.3 A Deviation is a form of program resolution of an Open Item

indicating a departure from standard procedure which is not a mistake in

analysis, design or construction. No physical modifications are required,

but if any are applied they are subject to verification by the IDVP.

1.4, A Closed Item is a form of .program resolution of an Open Item

which indicates that the reported aspect is neither an Error nor a Devia-

tion. No further IDVP action is required.

1.5 The Pro ram Resolution Re ort is used to indicate that the

specific item is no longer active in the IDVP. It indicates whether the

resolution is as a Closed Item, a Deviation, or that responsibility for an

Open Item has been transferred to the PG5E Technical Program. Further IDVP

action is required upon completion of the associated PGLE Technical Pro-

gram Task if the IDVP transfers an Open Item to PGEE or if physical

modifications are applied by PGEE with respect to a deviation.

1.6 A ~ER i i li h" p
if'ongeractive in the IDVP. It indicates the Error Class as defined by

1.2.1 through 1.2.4. Further IDVP action is required for Class A and Class

8 Errors; further action is required for Class C and Class D errors only if
physical modifications are applied by PGEE.

1.7 The Potential Pro ram Resolution Re ort and Potential Error Re-

~ort forms are used only for communication within the IDVP.

1.8 An IDVP Com letion Re ort is used to indicate that the IDVP

effort related to the Open Item identified by the File Number is complete.
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It references either a Program Resolution Report which has recategorized
the item as a Closed Item or a PGICE document which states that no physical
modification is to be applied in the case of a Deviation or a Class C or
Class D Error.

1.9 22ddididd«d 1«9 9

deficiency that requires corrective action due to its real or potential
impact on quality. The IDVP will respond to issuance of gA Findings by

issuance of appropriate Open Item Repor ts.

1.10 A (}A Observation is a nonconformance or quality assurance pro-
gram deficiency that does not require corrective action due to no apparent
real or potential impact on quality. They are reported for information
only.

l.ll The Pro ram Review Comnittee is appointed by the Program Manager

for the purpose of advising him with respect to potential errors. It
consists of a chairman who will be a TES Assistant Project Manager and no

less than two additional members. More than one such Committee may be

appointed depending upon the technical considerations under review. In
the absence of a participant, an alternate previously designated by the
participant and approved by the Program Manager may act. The Program

Review Committee considers the available information to determine if an

Error exists or if other action or resolution is appropriate. The Program

Review Committee appointed to review all such considerations taken prior
to March 25, 1982 is chaired by R. Wray (TES ) with R. L . Cloud (RLCA) and

R. F. Reedy (RFR), as members.

1.121 ~P 1 22, 111 9 «1 1 9

function by W. E. Cooper. In his absence he will designate, in writing, an

alternate.
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2.0 FORMAT

2.1 The attached Open Item Report, Potential Error Report, Error

Report, Potential Program Resolution Report, Program Resolution Report and

IDVP Completion Report forms shall be used.

2.2 The file number shall be assigned by the organization originat-
ing an Open Item in sequence from the range of numbers assigned to the

organization. The assigned number ranges are:

Or anization Phase I Phase II

TES

RLCA

RFR

SWEC

3000-3999

910-1999

2000-2999

None

5000-5999

6000-6999

7000-7999

8000-8999

2.3 Each Open Item Report will be issued as Revision 0. (Note: this
procedure was instituted by RLCA with EOI 1030. All subsequent Open Item

Reports will be issued as Revision 0. Earlier reports shall be considered

to have been issued as Revision 0 and the revision procedure applied for
any revisions after March 25, 1982). Any subsequent changes on the form

require issuance of a revision. Any new or revised Open Item Reports

issued after March 24, 1982 will be in the format of the attachment.

2.4 A Potential Error Report, Error Report,, Potential Program

Resolution Report, Program Resolution Report or an IDVP Completion Report

will be identified with the same File Number as the associated Open Item

Report, but with the next higher revision number. Any new or revised

reports issued 'after March 30, 1982 will be in the format of the attach-
ment.
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2.5 Because the File Number assigned upon establishment as an Open

Item is retained for identification even if the item is recategorized as an

Error, it is appropriate to preface the number with the symbol "EOI",

meaning Error or Open Item.

2.6 The "Significance" of the concern or error to th( future actions
of the IDVP with respect to the component or system involved shall be

stated, including any conclusions as to the significance with respect to
qua 1 ificat ion of the component or system.

2.7 "Recormendations" as to future work of the originator on other
systems or components as a result of this report or by other participants
(including PGEE) on this or any other system or component, shall be stated.
These shall identify the actions recorrmended to resolve an Open Item.

3.0 OPEN ITEM REPORTS

An Open Item Report shall be issued whenever the originator identi-
fies any one of the following conditions.

3.1 15K or greater differences in analysis after the originator's
analysis has been checked and compared to the PGEE work.

3.2 Differences (defined by the Engineering Program Plan) between

PG5E design and originator's as-built information after the specific item
has been checked in the field. In addition, the incorrect value will be

checked for use in the PGRE qualification calculation or against the PGEE

as-built drawings.

3.3 In other situations (spectral differences, examination of PGKE

criteria, allowables exceeded, etc.) as necessary.
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4.0 ERROR REPORTS

When any participating organization considers that an Open Item

should be classified as an Error, a Potential Error Report will be for-
warded through the Program Manager to the Program Review Comnittee. If an

Error exists, the Committee will also classify the Error and recommend

action to TES as Program Manager. If TES agrees, TES will issue an Error

Report. If other action is considered to be appropriate, the reasons will
be documented and the item returned to the originating organization with

suggestions for appropriate action.

If any par ticipating organization disagrees with the conclusion of
the Program Review Committee or Program Manager, they must appeal the

action to the Program Manager, and through him to the Program Review

Committee, with further supporting information. If after appeal any

participating organization believes that designation as an Error is appro-

priate despite the contrary opinion of the Program Review Committee and/or

Program Manager, the objecting organization shall issue an Error Report

and document their opinion in a letter addressed jointly to PGKE and the

NRC, with a copy to TES . Such an Error Report is not an IDVP conclusion,

but is that of the individual submitting the Error Report.

5.0 IDENTIFICATION AND EVALUATION OF DESIGN PROBLEMS

In order to implement the applicable principles described in 2.0 and

9.2 of the IDVP Program Management Plan:

5.1 When any program effort indicates that verification has been

achieved, so that an Open Item Report need not be issued, the basis for
that conclusion shall be an auditable record.

5.2 When any program effort establishes that an Open Item Report or

an Error Report is properly resolved by determination that it is a Devia-

tion or Closed Item, the basis for thag determination shall be an auditable
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record. In some cases, the basis of resolution statement on the "Program

Resolution Report" may provide sufficient space for that record. In other
cases the "Program Resolution Report" will contain a brief description of
the basis with reference to the auditable record, which may be an Interim
Technical Report.

5.3 When any program effort concludes that an Open Item should be

classified as an Error, the justification for that conclusion which is
forwarded to the Program Review Comnittee shall include an identification
and evaluation of any significant design problems and their root causes.
Such considerations will influence the program management in determining
the need for additional evaluations or corrective actions, as well as in
the determination of whether or not an "Error" exists.

5.4 If at the conclusion of the Independent Design Verification Pro-
gram there are Open Item Reports or Error Reports that have not been

resolved, each unreso lved report will be terminated by identification of
the applicable PGEE Task Number and by reference to the auditable record,
which may be an Interim Technical Report.

6.0 FLOW CHART

Figure 1 is a "flow chart" which describes the procedure followed in
designation as an Open Item and in resolving such an item.

6.1 Desi nation as an 0 en Item

The gA Audit and Review Report is prepared with consideration of
the contract list provided by PGEE. The gA Audit and Review Report is
s'ubmitted to PGLE and the NRC with copies to the IDVP participants. In
response to the QA Findings, an Open Item Report is prepared defining IDVP

actions initiated in response to the Finding.
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The assigned IDVP participant performs an initial evaluation of
the design results from PGEE and their service-related contractors as

described'y the Engineering Program Plan. If the results are acceptable,

the basis is documented and becomes an auditable record. If concerns are

'identified, an Open Item Report is generated defining the concerns.

The IDVP participants monitor the PG5E semimonthly reports to
determine the status of tasks conducted under the PGRE Technical Program.

Those tasks generated internally by PGRE are monitored to consider any

impact they may have on the Independent Design Verification Program. Those

PGKE Tasks generated in response to IDVP actions are monitored when results
must be verified. PGEE may choose to have their corrective action plans

reviewed by the IDVP before implementation. If an Open Item is generated

as a result of monitoring a PGEE Task, the PGEE Task Number will be entered
in Line 3 of the Open Item Report. Otherwise, enter N/A.

6.2 Resolution of an 0 en Item

6.2.1 Pro ram Resolution Re ort

If as a result of further study the assigned verification
organization determines that an Open Item should be transferred to PG&E or
recategorized as a Closed Item or a Deviation, the justification is docu-

mented and the request is made on a Potential Program Resolution Report
which is sent to the Program Manager for approval. If he concurs, a

Program Resolution Report indicating the resolution is forwarded to PGhE.

If the Program Manager disagrees with the recorrmendation or considers it to
be marginal, it is sent to the Program Review Comoittee. The Program

Review Committee considers the issues, and suggests actions to resolve the
disagreement to the IDVP organization and/or the Program Manager.
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The PG&E Task Number assigned to resolution of a trans-
ferred Open Item will be determined by the Program Manager and entered on

the Program Resolution Report before it is issued.

6.2.2 ~22
If as a result of further study the assigned verification

organization determines that the Open Item should be categorized as an

Error, a similar procedure is followed with the exception that the recom-

mendation is made on a Potential Error Report and first goes to the Program

Review Conmittee through the Program Manager . If the Program Review Com-

mittee or Program Manager d isagrees with recategorization as an error,
suggestions are made to the originator.

The PG&E Task Number assigned to corrective action will
be determined by the Program Manager and entered on the Error Report before
it is issued.

6.3 Review of PG&E Technical Pro ram Actions

6.3.1 Actions Re uirin Verification

As is indicated by Figure 1, the IDVP must verify PG&E

Technical Program actions when they are in response to the following types
of IDVP program resolutions:

a. Class A or B Errors=

b. Class C or D Errors or Deviations if PG&E applies
physical modifications in response to the IDVP

Report.

c. Open Items transferred to PG&E by a Program Resolu-
tion Report,
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IDVP verification is not required in response to:

a. Class C or D Errors or Deviations where PG&E does not

apply physical modifications in response to the Pro-

gram Resolution Report.

b. A Closed Item defined by a Program Resolution Report.

c. Actions taken by the PG&E Technical Program in re-
sponse to internally generated concerns.

6.3e2 When Action is Re uired

The PG&E Technical Program is organized in terms of
Tasks, with each Task assigned an identifying number. The IDVP partici-
pants monitor the progress of these tasks by following the PG&E semimonthly

reports. When Tasks are completed which require further IDVP action, PG&E

will inform the IDVP and make the required information available. PG&E

may, at their option, refer such items to the IDVP for review at any time.
For example, PG&E may choose to have the IDVP review their corrective
action plan before they proceed with implementation. However, the imple-

mentation is still subject to review.

6.3.3 Verification of a Com leted PG&E Task

When the Task result is available, the design aspects of
that Task are subject to verification in the same manner as was the
original design information, including field verification. However, an

IDVP report must be issued; either an Open Item Report if there is still
concern; or, a Program Resolution Report- Closed Item if the PG&E action is
acceptable. The ~ori inal 10VP File Number should be used in either case

with the next higher revision number. If an Open Item Report is used, the

work flow continues as shown on Figure 1. If a Closed Item exists, TES

wil-1 also issue an IDVP Completion Report.
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6.4 IDVP Com letion Re orts

When IDVP effort related to a specific File Number is complete,

the Program Manager will issue an IDVP Completion Report. Such action is

appropriate whenever an item is recategorized as a Closed Item by a Program

Resolution Report or when the IDVP is informed by PGEE that physical
modifications will not be applied to a Deviation or to a Class C or Class 0

Error.

It is recognized that this procedure results in two report forms

being generated at once when an item is recategorized as a Closed Item, a

Program Resolution Report and an IDVP Completion Report. However, both are

considered necessary because the first report includes details not in-
cluded on the second report.

7.0 APPLICABILITY TO,WORK DONE BEFORE FEBRUARY 25 1982

The RLCA efforts as Program Manager prior to February 25, 1982 ap-

plied procedures similar to those described herein, using the terminology
Open Item Report, Closed Item, Deviation, Final Resolution Sheet and Error
Report.

As Program Manager as of February 25, 1982, TES will review the pre-
vious work in the following orde'r of priority:

a. Final Resolution Sheets

b. Error Reports

c. Open Item Reports

d. Documentation Justify Acceptance

Therefore, each of the Open Item Reports established by RLCA will be

reviewed by TES, including those, which have been closed-out by issuance of
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a Final Resolution Sheet or, those for which an Error Report has been

issued. In performing this review, TES wi 11 consult with RLCA personnel

and will discuss conflicting opinions to assure mutual understanding.

The general procedure outlined by this Program Procedure will be

followed, with the following interpretations:

a. A RLCA Final Reso lution Sheet will be considered to be the equiva-

lent of a Potential Program Resolution Report.

b. A RLCA Error Report will be considered to be the equivalent of a

Potential Error Report.

If the Program Manager agrees that, in terms of this 'Program Proce-

dure, a Program Resolution Report as a Deviation or as an Open Item trans-
ferred to PGEE is appropriate, TES will issue such a report using the RLCA

File Number and the next higher revision number. If the Program Manager

agrees that a Closed Item Report was appropriate, TES will issue only a

Program Completion Report, similarly identified.

If the Program Manager agrees that, in terms of this Program Proce-

dure, an Error Report is appropriate, TES will issue such a report without

referral to the Program Review Corrmittee. In this case the Program Review

Committee signature space will be marked "Not Applicable." If the Program

Manager does not consider an Error Report to be appropriate, or considers

such a report to be questionable, he shall refer the issue to the Program

Review Coranittee and consider their advice in the normal manner described

by this Program Procedure. If following that review the Program Manager

concludes that an Error Report is appropriate, such a report will be issued

with all signature blocks completed.

If a Program Resolution Report or Error Report is not considered to be

appropriate, the Program Manager will issue an Open Item Report using the
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same File Number as used by RLCA but with the next higher revision number.

Such an Open Item Report wi 11 have an "X" in the line 4f box and the words

"Reopened by Program Manager" will be typed at the end of line 4f.

TES will also review all RLCA Open Item Reports which are still
active. This review will consider the existence of the concern as an Open

Item, the information contained on the Open Item Report form, and the

status of the work. TES wi 11 take action with respect to such Open Item

Reports in the same manner as they would for an Open Item Report issued

subsequent to the effective date for this Program Procedure.

All IDVP actions following this review will be in accordance with this
Program Procedure.
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OPEN ITEM REPORT File No.

File Revision No.
1. Date reported to PGKE and TES
2. Scheduled for (Originator Semimonthly Report No.
3. Responsive to PG5E Technical Program: Task (if applica~ble
4. Prepared as a result of:

a. 0 gA Audit and Review Report of
b. 0 Field Inspection Deficiency
c. 0 Independent Calculation Deficiency
d. 0 Seismic Input Deficiency
e. 0 Design Methodology Deficiency
f. 0 Other Deficiency

5. Structure(s), system(s) or component(s) involved:

6. Description of Concern:

7. Significance of Concern:

8. Recomnendation:

9. Signature: (Originator/Organization)
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POTENTIAL PROGRAM RESOLUTION REPORT
File No.

3.
4.
5.

File Revision No.

1. Resolution of an: 0 Open Item: 0 Class Error
2. Recomnended Independent Design Verification Program Resolution is as:

a. 0 Closed Item
b. 0 Deviation
c. 0 Open Item with future action by PGKE
Date Reported to Program Manager
Report submitted on behalf of (Organization)
Resolution based on the following documentation:

6. Program Re so lu t ion is:

7. S ig nature: (Recomnended by)
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PROGRAM RESOLUTION REPORT
File No.

File Revision No.

1. Resolution of an: 0 Open Item: 0 Class Error
2. Independent Design Verification Program Resolution is as:

a. 0 Closed Item
b. 0 Deviation
c. 0 Open Item with future action by PGEE: Task

3. Date Reported to PGRE
4. Sh 1df TEST ~yRp N.
5. Resolution based on the following documentat>on:

6. Program Resolution is:

7. Potential Program Resolution
Report signed by

Type Name rganization
8. Signature:

on
6H

(Approved/Program Manager)
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POTENTIAL ERROR REPORT File No.

l.
2.
'3.

Cl ass: File Revision No.
A,B,C or D

Date submitted to TES for referral to Program Review Comnittee:
Report submitted on behalf of (Orga~nizatson
Structure(s), system(s), or component s involved:

4. Description of Error:

5. Significance of Error:

6. Recorrmendation:

7. Signature: (Recommended by)





ERROR REPORT

Class:

File No.

File Revision No.

PGEE Task No.

L

1. Dates: Reported to Program Review Comnittee
Program Review Committee Action
Reported to PG&E and Originator

2. Scheduled for TES Semimonthly Report No.
3. Structure(s), system(s), or component(s) involved:

4. Description of Error:

5. ,Significance of Error:

6. Recoranendation:

Date
7. Potential Error Report signed by on

Type Name/Organization
8. Signatures:

For Program Review Committee Approved/Program Manager





File No.

File Revision No.

IDVP COMPLETION REPORT

The DCNPP Independent Design Verification Program (IDVP) effort related to
the above File Number is complete.

1. The action which completes the IDVP effort is:

p File Revision No. is a Program Resolution Report which

recategorized this item as a Closed Item.

Q The IDVP has been informed by PGIIE that no physical modifications=
will be applied by PGILE in response to File Revision Ro.

which recategorized this item as either a Deviation or as a Class

C or Class 0 Error. The PGEE document so informing the IDVP is

2. Signature:

Approved/Program Manager
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APPENDIX F

OC NPP - ID VP -PP -004

APPLICABLE UALITY ASSURANCE RE UIREMENTS,
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DCNPP - IDVP-PP -004

REV ISION 0

DIABLO CANYON NUCLEAR POWER PLANT

INDEPENDENT DESIGN VERIFICATION PROGRAM

PROGRAM PROCEDURE

APPLICABLE UALITY ASSURANCE RE UIREMENTS

This Program Procedure, DCNPP-IDVP-PP-004 is issued

for the purpose of implementing the Program Management

Plan.

+2 c03+ /

Approved/Program Manager/Date
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DCNPP-IDVP-PP-004

APPLICABLE QUALITY ASSURANCE REQUIREMENTS

E.G Gf%R REIT RE E

The OCNPP Independent Design Ver ificati on Program shall be conducted

in accordance with the applicable requirements of Appendix B to 10CFR50.

0.0 ~POBR E IRGIE T

Development of criteria for the conduct of this design verification
program should consider the relevant guidelines contained in ANSI

N45.2.11, Section 6.3.1. A copy of that section is appended to this
Program Procedure as Appendix A.

3.0 SPECIFIC RE UIREMENTS

The organizations participating in the IDVP will operate under the

following requirements:

3.1 Teled ne En ineerin Services

'A Manual, Teledyne Engineering Services, March 21, 1980 as
j}prt1 Z

implemented by Project QA Program, Project 5511, Revision 3, &eh
1982.

3.2 R. F. Reed Inc.

QA Manual, Reedy-Herbert-Gibbons and Associates, Inc., Edition

1, Revision 0, December 22, 1981.

3.3 Robert L. Cloud and Associates Inc.

QA Manual, Robert L. Cloud and Associates, Inc., Revision 6,
March 22, 1982.
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A endix A to DCNPP-IDVP-PP-004

Section 6.3.1 ANSI N45.2.11,

ualit Assurance Re uirements for the Desi n of Nuclear Power Plants

Design Reviews. Design reviews are critical reviews to provide

assurance that design documents such as drawings, calculations, analyses

or specifications are correct and satisfactory. Design reviews. can range

from multi-organization reviews to single-person reviews. The depth of

review can range from a detailed check of the complete design to a limited
'heckof such things as the design approach and the results obtained. The

results of the review shall be documented and measures taken to ensure that

the findings are implemented. Whether the review is conducted by one

individual or a multi-organization there are a number of basic questions

that shall be addressed such as:

1. Were the inputs correctly selected and incorporated into design?

(See paragraph 3.2.)

2. Are assumptions necessary to perform the design activity ade-

quately described and reasonable? Where necessary, are the

assumptions identified for subsequent reverification when the

detailed design activities are completed?

3. Are the appropriate quality and quality assurance requirements

specified?

4. Are the applicable codes, standards and regulatory requirements

including issue and addenda properly identified and are their
requirements for design met?

5. Mave applicable construction and operating experience been con-

sidered?



O.



A TELEDYNE
EMQlNEERlNQSERVlCES

6. Have the design interface requirements been satisfied?

7. Was an appropriate design method used'?

8. Is the output reasonable compared to inputs?

9. Are the specified parts, equipment, and processes suitable for

the required application?

10. Are the specified materials compatible with each other and the

design environmental conditions to which the material will be

exposed?

ll. Have adequate maintenance features and requirements been speci-

fied?

12. Are accessibility and other design provisions adequate for per-

formance of needed maintenance and repair?

13. Has adequate accessibility been provided to perform the in-

service inspection expected to be required during the plant

life?

14. Has the design properly considered radiation exposure to the

public and plant'ersonnel?

1S. Are the acceptance criter ia incorporated in the design documents

sufficient to allow verification that design requirements have

been satisfactorily accomplished?

16. Have adequate preoperational and subsequent periodic test re-

quirements been appropriately specified?



O.

'



-3-
-S<-TELEDYNE

ENQINEERINQ SERVICES

17; Are adequate handling, storage, cleaning and shipping require-
ments specified?

18. Are adequate identification requirements specified?

19. Are requirements for record preparation review, approval, reten-
tion, etc., adequately specified'
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APPENDIX G

DC NPP —ID VP -PP -005

POTENTIAL OR APPARENT CONFLICTS OF INTEREST OF INDIVIDUALS

TO BE PREPARED
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APPENDIX H

DC NPP - IDVP -PP -006

PREPARATION OF PHASE I REPORT

TO BE PREPARED
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