ATTACHMENT I
Babcocla\Vilcox Suver Somreton Greve
P.0. Box 1260, Lynchiury, Va .'45\‘5—
Telephone: (B04) 3825111
June 24, 1380

Mr. Uldis Potapovs, Chief

Vendor Inspection 3ranch

U.S. Nuclear Reguiatory Commission
Office of Inspection and Enforcement
Region [V

611 Ryan Plaza Drive, Suite 1000
Arlington, Texas 76011

REFERENCES: (1) Letter; [. E. Guilbert to Uldis Potapovs, May 1, 1980.
(2) Letter; J. H. MacMillan to Uldis Potapovs, February 26, 1880.

Dear Mr. Potapovs:

On May 15, 1980, NPGD compieted an audit of calculation packages as ccmmitted
= in our Reference (1) letter. This audit was based on tne instructions contained
- in our procecdure NPG 0402-01. However, we believe the NPGD procedure contains
requirements which are significantly more demancing tnan the reguirements set
forth in ANSI N43.2 and N45.2.11 as endorsed by Regulatory Guides 1.28 and 1.4,
This conclusion was reached after completion of the aucit and investigation
conducted by NPGD and discussed further in tnis letter. Details regarding
how the audit was conducted and th2 numper of documents invoived are contained
in the audit report.

Qur audit of the calculation packages indicated essentially no difference in the
documentation of input source references in the packages .repared pafore and

after extensive retraining was concucted. I[nvestiz:.ion <ev2aled that this

occurred because the personnel invoived in performing and reviewing the calculations
had certain “common knowledge" input, SO well known, thet recardless of the
retraining, they continued to make the judsment that taere was no need to cocument
it in the package. The theory of “common kncwiedge" wes tested and the results

of the investigation indicate that a NPGC trained, technicaily qualified individual
who is familiar with the NPGD Nuclear Steam System design can review, understand.
and verify the resuits of the NPGD calculations without recourse to the originator.
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Mr. Uldis Potapovs
Mr. 0. E. Guilbert -2~

These personnel . througs their training, experience, and familiarity with the
design, have inceed acquired certain “common knowledge" well known Oy these
involved with caiculations in a specific discipline. After carefyl evalyation
of the results of our &udit and investigation, it is our conclusion that the
calculation packagas are technically sound, contain adegquate information %o
permit serificasion, ang theredy meet the requirements of tne ANS! standards.
Althougn we recognize that tnis is a change in position from our original
response, we belileve tne results of ocur investigaticn supports tnis position
and that the attacnec repor* will Provide you with the information necessary
for you to come to tne same conciusion. .

In addition, we dg not believe our results and conclusions to De in disagreement
with those : f the NRC inspecior per se. byt h2lieve tne additional information
Provides ac juate justification of why the input sources found to be lacking

in the pres: 1t calculation Sackages are not requirec. Based on the foregoing
discussion, it is NPGD's opinion that no furtner action is required on tne
existing cal:ulation Packages. To avoic any rurther confusion or misungerstanding
with regard to our calculation Packace requivements, our procedure covering

these activities will be revised Sy August 1, 1380 to reflect our position.

Should you rave any guestions concerning this response, we will be pleased to
discuss them with you.

Sincerely,

W AAPAY
D. E. Guilbert

Yice Presigent
Nuclear Power Generation Division
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I.

II.

1.

RESULTS OF NPGD QA AUDIT OF CALCULATION PACKAGES

PURPOSE

This audit was conducted in response to the Nko request for additional information
concerning the NPGD response to Deviation A of NRC Inspection 798-04. The purpose
of the audit was to cetermine if the calculation package discrepancies cited in
Deviation A were widespreac.

. Audit Scope/Method

The packages audited were divided into two samples. The first sample characterizec
calculations released prior to Septemper, 1578 and the second sampie characterized
those calculations released after Septemper, 197%. The purpese of separating

the samples was tc determine 17 tnere were any diffarences in impiementation

of procedural requirements following the re-training of all NPGD engineers curing
September, 15373. The re-training in the WPGD acministrative procedure requiremer=s
for :;&Culatlon Packages was conducted as a result of NPGD Internal Augits =6.

and .

The population size for calculations released prior to September, 1879 was
determined to be 7220 and the population size for those released after
September, 1372 was cetermined to be 300. Based upen methods of statiecical
inference, a random sample size of greater tnan twenty is sufficient co
characterize large populations (i.e. greater than 100). If no errors were
found, a sampie size of greater than twenty wouid yield a 955 confidenze

level that the error rate in the total pozulation was less tnan 3%. [f errours
were found, then the precision of the sample error rate when projected for the
total population would depend upon tne magnitude of the sampie error rate
(i.e. the larger the sample error rate the greater its precision). The
forecoing criteria was derivec from Elements of Statistical Inference, 4th
Edition, by Huntsberger and 8illingsiey anc tne Saw sSamp ing Manua! tor Auditors.

Based on the above minimum sample size criteria of twenty, twenty-three packages
were randomiy seiectec from tnose released nrior =5 September, 1978 ana t.enty-
One packages were ranagomly selectec from those released after Sectemper. 1379

to yield a total sample size cf forty-four. The vast majority of engineering
disciplinas respensinle for producing calculations were represented in both of
the samples.

Audit Criteria

The calculation packages were audited against the requirements of NPGD
Administrative Procedure NPG-0402-71 (R2v 7 zated 10-20-78), “Preparation
and Processing of NPGD Calzulazisns“. This was the procedure that was in
effect during the December, 1979, NRC inspection of NPGD.




gESULTS OF KPGD QA AUDIT OF CALCULATION PACKAGES
AGE 2

IV. Audit Resylts

This audit revealed that there was no discernible difference between those
packages released dafore or after Septemder, 1579. The major perceived
agministrative error found by the auditors was the lack of consistent|y
referencing the sources for all desion inputs used (i.e. twenty-one of the
forty-four packages audited nad tnis type of erro~). The fact that the NPGD
re-training effort nad no apparent effect on the referencing of sources of
design input within the calculation Dackages was 2 major concern requiring
further investigation. Discussions were neld among the auditors and with
Other knowledgadie engineering personnel to determine the reason for finding
essentially nc improvement in the calculation packages. These discussions
revealed wide ¢ifferences of spinion as to when failure to reference the
source of a gesign input was, in fact, a deviation from the NPG -0402-01
requiremnents. [Depending upon their Dackground and experience, the cognizant
NPGD perscnnel felt that certain design inputs were "common knowledge' o
those preparing and reviewing tne calculations and conseqguently the sources
of input neec not be referenced. For example, one auditor questioned wny a
package did not contain a reference for the wall thickness of a “Schedule 40"
pipe; whereas, another augitor did not question this since ne knew that this
was a nandbook value. Another example was the lack of source references for
fuel cycle data used in some of the calculations audited. For a person familiar
with the NPGD system, it would be "common knowleage" that fuel cycle data are
obtained from the Fuel Contract Information Sheets.

At this point, it became apparent that there existed within NPGD an internal
difference cf opinion regarcing the NPG-0402-01 requirements for identifying
sources of design inputs even after tne re-training sessions. Thnis difference
- of opinion accounts for some packages nct referencing sources of “common
knowledge" design inputs while other packages dig reference these sources.

Inorder to test the theory that sources of certain design inputs were not
referencec because they were considersd to be "common knowledge", the
available original reviewers of the twenty-0ne packages in wnich references
were nct given for all input scurces were interviewed. The purpese of the
interviews was to determine if the package reviewers without prior notice

or assistance couid readily identify the sources of design inputs for wnich

no references were given. These interviews revealed that the reviewers

could quickly igentify the sources of design inputs for whicn no references
were given. It also confirmed that these personnel did not consiger it
necessary to identif; these sources since they considered them to be “common
knowledge." In several instances, the original reviewers were not availaple
and other equally gqualified persons were able to readily identify the unreferenced
sources of design input. The success of the above approach in identifying
scurces of "common knowiedge" design inputs confirms that the NPGD calculation
packages meet tne ANSI N45.2.11 reouirement tnat calculations be “sufficiently
detailed” as to cesign input and references such that a person technically
Qualified in tne subject of the calculation can review and understand the
calculation ang verify its accuracy without recourse to the originator of tne
calculatien. "




ATTACHMENT 1|

CORRECTIVE ACTION PLAN FOR NPGD SAFETY RELATED CALCULATIONS

The Corrective Action Plan for re<2lving the question of not consistently
identifying the sources of desigr inputs in calculation packages is as
follows:

I. New or Revised Calculations (Reieased after September 15, 1980)

The NPGD Administrative Procedure NPG-0402-01 for calculations will be
revised and impiemented (including training and release) by Septemper 15, 1980C.

A. Design inputs are as defined in ANSI N45.2.11 and must be from documented
sources.

8. Design inputs taken directly from Customer, Yendor or NPGD documents
must be referenced to a source listing contained in the calculation
package. These design input sources must be identified with their
document numper and revision number or applicable identifier and the
identified sources must be retrievable from the NPGD Records Center or
a copy of the scurce may be included in the calculation package.

C. Design inputs taken directly from Codes, Standards or Regulatory
Requirements must be referenced to a source listing contained in the
calculation package. These sources must be identified as to their
applicabie issue and/or addenda.

D. Design inputs taken directly from handbooks, textbooks, etc. that
are “common knowledge" to any individual technically qualified in the
subject of the caliculation need not have their sources identified,
(i.e., inputs such as Pi, Material Densities, Standard Temperature
and Pressure, etc.).

II. Past Calculations (Releaser prior to September 15, 1980)

A. Past Calculations Referenced in New or Revised Calculations

Those calculations from which design inputs are used will be reviewed
using the clarifications stated in [ above and any necessary corrections
made.

B. Past Calculations That Have Legibility Problems (As Identified In
Legibility Audit)

These calculations will be reviewed using the clarifications stated
in 1 above and any necessary corrections made. Target date for
completion of this effort is September 1, 1381,

C. Past Calculations That Are Referenced In Reload Reports

These calculations will be reviewed as new reload reports are prepared.
They will be reviewed using the clarifications stated in [ above and
any necessary corrections made.



ATTACHMENT |
CORRECTIVE ACTION PLAN FOR NPGD SAFETY RELATED CALCULATIONS

[I. Past Calculations (Cont'd)

D.

Past Cal:ulations That Support FSAR's For Active NSS Contracts

Past calculations that form the basis for information contained in
FSAR's for CPCO, TVA and WPPSS will be reviewed using the clarifications
in I above. However, a secondary plan must be developed using the
following guidelines:

1. These calculations must be identified

2. The probability of certain calculations being revised in the FSAR
review process will be determined. Review of those calculations
that have a nigh probatility of revision will be deferrec u1ti)
the calculations with a low probability of revision are reviewed.

3. The review of these calculations will be over a 3% year time
span since tnis 1s the earliest time span presently expected
for the CPCO, TVA, or WPPSS plants to go into commercial operation.
(f this time span is contracted, then adjustments will be made %o
compiete the review and corrections prior to commercial operation.

4. Completion of review and corrections will be as follows:

Complete TVA Prior to May 1, 1983
Compiete CPCO Prior to Novemper 11, 1383
Complete WPPSS Prior to May 5, 1984

[II. Training and Performance Monitoring

A.

Upon issuance of the revised calculation procedure, all engineers involved
in the preparation and review of calculations will be given training
relative to the identification of sources of design inputs. The Engineering
Department Manager will be personally involved in conducting this training.
Target date for completion of this training is Septemper 15, 1980.

After training is completed QA will monitor performance of n'w calculations
by auditing on a monthly basis, and report the results of these audits to
the Engineering Department Manager. These audits will be conducted monthly
for at least a six month time span.
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NPGU CALCULATION PACKAGE AUDIT RESULTS MATRIX

NOTZ: Projected Population Error Rate is at 95% Confidence Leve)

| "Projectec
Calculation I Sampie | Population
Release Sample Tyve Errors | Error | Error
Date | _Size , Found | Rate Rate
‘ ! )
Prior to | f |
September, 1973 | 23 Sources of Design | 482 | 48 2 21% ;
Inputs not ; f |
| Consistently | | |
| ldentified ; f
IAfter 21 | Same As Above | a8x | 48 s 208 |
Septemper, 1379 } | :
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The following is a summary of the results of a Tegibility aueit conducted pricr
To May 30 of safety-relatec records in the NPGD Records Center. The plan wnich
was developed by Jure &, 1820 for evaluating and/or correcting the archival
records is also presented.

Records Audis

A statistical audit plan was developed to determine i1legibility rates in
safety-related documents filed after June 16, 1375, the gate of the NPGD commit-
ment o the rscorls management program as snecifies im ANS! N45.2.5. Samoles

of records wers cnosen using rancem geiection technigques from several categories
of records, including calculasions. venaor grawings, vencor decuments ang

Charige Inguiry/Autnerizazions (CI/A's), Field Change Autnorizations (FCA's),
etc. These recoras wers retriesved arg examined using a micrefiche reader. The
standard of zccaptance was based on the ability »* the individual reviewer of
the record to e adle to reac the information on the microfiche. Results c¢f this
audit wers as follows:

Random Semple Summary

- ———— — - — . — —

Partially

- ' ie s = - < Sample Size Approximate ITlegible
Category (Documents ) Total Pages Pages

Calcuylations 60 2480 32 (1.32)

Vendor Drawings and Documents - .150 1003 21 (2,1:)

€1/’ 's, FCA's, etc. . 60 ’ 1116 31 (2.8%)

. Based on the results of this survey, a plan for evaluating and/or correcting
the illegidie sages in the safety-related records was developed and is described
below.

Evaluation/Correction Plan

The following tanlz rapresents the asoroximate number of pages of safety-
related records which muss be examined and evaluated/corrected i found
fllegible. Tnis tanle incluces safety-related records on active contraces
only (i.e., contracts wnicn have been cancellss wi'l not b¢ audited; these
contracts will be aucizac if tney are reactivatag or the comoonents assigned
to other safety-related nuclear 2oplications). COnly records entered into the
Records Cenczer fellewing the commitment to the recorcs management system

will be examined.

- POOR ORIGINAT
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Document Review and Evaluation/Correction Program

”

Approx. Number Approx. Number
tegor of Documents of Pages

Caleulations 8,700 400, 500
Vendor Orawings and Documents 17,722 127,858
Cl/A's, FCA's, etc. 4,338 80.470

During the review of *hese reccrds, trends will be determined to aliow
simplificazion of the review process. For examsle, f a particular class
of records, sucn 25 sccuments from a particular suoplier, EdW-initiated
drawings, or similar grouns of documents, can be shown to have minimal
error rates, further audits of these classes of documents will not be
conducted.

During the audit process, records will be kept to identify those documents
deemed illecidle by tne reviewer. These documents will be sent to the
responsidlie Ingineerirg or Purchasing oerscnnel wno will evaluate the
"illegitie" portions and record sheir evaluation or correction if necassary.
These records will e part of the archival file.

Supplier data nackages will not he included in this review, since *he

record copy of these data Dackages is transmittad t2 the licensee along wis
the harcware wnich tney represent:. Microficne ceoies of these data packages
are kept in NPCC files only far referencs Purseses, not to provide an
official guality Cata packages in process petween recaipt from

the supplier 2nd transmizta! t2 =he cusiomer are orotected in that the
supplier resaing conies of information transmitted 23 3&W, thus providing
backup in the event of a catastropnic less.

The audit ard evaluation/correcsian orocess is expected to take agproximately
‘two ysars, with the zuzit nortion recus Ing atecut 18 months. This will
require an audit rase of aporoximately 1200 pagces per day over the nex*
18 months. Targe: benchmarks for measuring progress on tnis audit are
shown below. '

lrt\g 13 HUST g Y A 1]
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Approximate Intermediate Benchmarks

Benchmark Target Date

Complete Audit of Calculations March 1, 15283
Complete Evaluation/Correcticn of

Illegible Calculations ¥ Sept. 1, 1981
Compiete Audit of Vendor Documents . Jan, 1, 1582
Complets fvaluation/Correction o

Illegidie vencor Cocuments March 1, 1932
Complete Augdis of Cl/A's, FCA's, ete. July 1, 1982

Complete Evawa:’:on/CorPe::ion of
IMlegible Ci/A's, FCA's, ete. Sept. 1, 1982

(Note - Orger o+ auditing and evaluating/correcting various
Calege “ies may bde changed. )

Prevention o+ Future I1leqibilisy Srohleme .

Standards have Jeen established “or the review and acceptance of incoming
documents inss Release Acminissrasion dncor the Records Centar. These standards
are bDased on an assessmens of sourze cocuments wnich will yield legidle micro-
film. In accition, cspies of the Stancards have been located in some areas
where these recoras are typicaily deveicped ang processed.
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