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T0: Region V, Nuclear Regulatory Commission

— ———————————— -

FROM: J. B. Hoch, Diablo Canyon Project Manager
CATE: January 12, 1984
SUB: SSER 21

Enclosed are drafts of material responding to SSER 21 l\1eqat;ons. This
inform “ion {s being transmitted té you on an informal basis. Although we
pelieve the enclosed information to be accurate, the review process required
by the Diablo Canyon Project for submittals to the NRC has not been

completed. We expect this information to be formally submitted to the NRC as

socn as this process is complete.

JBH/ K
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METH ET N_CONTR

pacific Gas and Electric Company initially jssued its design control
qua’%ty assurance procedures in June 1870, in the Quality Assurance Kenual
(commonly referred to as the "Red Book"). The controlling procedures are
{dentified as PRE2 and PRE3. During the initial design and construction phase
of the Diable Canyon Power Plant (DCPP) finmal, approved drawings (either
originc] issue »r revisions), were relzased by Engineering and iscued to the
Construction Department. Thus, as soon as the design was complete, approved

¢rawings were released for construction.

4s design changes occurred, they wer” documented by a cescription of the
erenge in the revisien block on the design drawing. Each cesign change was
also identified by ballooning (i.e., drawing clouded circles) arcund the
change on the drawing. The Construciion Deyartment vas then resgeasitie 2
issuing the drawings to the responsible contractor to gccomplish the wi~k &nd
for zssuring that the work vas.completed by the contrzcter. Lurisg this Line
period Engineering hag 2copled 2 prectice of using & cne or gﬁa letier ccce tO
j¢entify the reason for initiating tne change. For excrpie. "(E3*, %n the
chznge block indicaied that the chanqe hed been initiated by the respcrsxa\c

engineer and "{X)" incdicated that the change v2as required rv a venlor,

-
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Until the issuance of the fuel load license i1 1981, there was no formal
feedback from Construction to Engineering on the status or completicn of
construction activities, although Construction «ept Engineering informed of
stetus and corpletion via telecons and memorandums and also thr igh the

issuance of a monthly status report.

In Noverber 1873, the Kechanﬁcgt and Nuclear Engineering Departmant
recoznized the need to adhere tighter control of the design/design change
process and issued a procedure ¢~lled "Engineering Change Order® (ECO). The
Electirical Engineering Departrment adopted the procedure in June, 1974. This
:r::et;}e ves used by Engineering to instruct the Cesign Drafting Depertment
to revise & cesign for Engineering e::rova\.' The ECO required the foliouing

geourertation:

| Description of the change
48 Purpuse of the change
3. Crawings affected Ly the change

£, kpprove) of the chinge prior to istuing the design.
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These ECOs identified the discipline involvad n were sequentially
numbered, logged and tracked by the Project [ngineer’s office. The ECO also
served the purpose of advising Constructiion of any pending change ang ceuld be

1sed to transmit approved ¢ 'sign change sketches to Construction so they could

consinue work while a drawing was being revised.

The FCO was replaced by *he Uesign Chinge Notice (DCIK) when the
Ergineering Manua® was issued in June 1§78. The OCN nrocess, defined ia
Engine2 ing Manual Procedure 3.6, "Design Coenge,® 18 ess2. . tially & r27inement

of the ECO process. The DCN imarove: upon the ECO by:

1 "Requiring more extensive review, coc dinaticn, and approval prior *.

the design being issued
- Improving design cocumentaiion by stating \he reason for the change

s I Providing for delegation to Constructior %0 inﬁt:e‘.;ud ipprove

oes‘gn chenges, “ollowed by Engineering concurcehce

Like the ECOS, the LSNs are numhered, logged, and trecked bv the Project
Ergineer's office and are used primerily 2s Lhe medns by which Enginecring

instructs Design Orafting adout drawing revisicns.

S~ s i
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The DCN identifies the scope of work to 2 accomplished and to make the
best use of construction marpower, allows construction to proceed 2s portions
nf the design are cu- ‘leted. Tuis procedure recognized that the constriction
e:iivities vere different from design activities and met the need Dy allowing
revisions to the DCN 2s design was completed.

For example, in the electrica1.erea the conduit layout is the first
(omstruction activity and the easiest design issue after the system
(schemetic) cesign has been completed. The first DCN issued generally would
pe for Construction to install the conduit. Oepending on the amount cf work
i- colved, <evera) revisions may have been reguired for conduit anc equipment

jeseut.  The nexy construction activity is wire placement, which ray reguire

ves gnether revision., The fina) revisien(s) would be for elecirica)

L LI

crenztics and wire terminations. Constructicn may initiate some revisions.to
Pelp rasolve construction interferences. A concept is designed by
grginees ing, built and uncerstocd by Construction since they are responsible

tyr censtruction end start-up testing.

1n April 1820, PGanct created the I'uclear Power Generztion De:crtﬁent to
cerselidaie the managemert and cperation of its nutlear power plants under one
srcenizetion. This depariment became the interface betvecn engineering and

coretruction cetivities 2t DLsP. A1) designs vere issued dy Enginecring to
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the Nuciear Projects (NP) organization of the Nuclear Power Generation

Department. Nuclear Projects then i-sued the design to Construction.

1n recognizing the requirements for design change control for an operating
plant, PGandf in early 1981 formed a task force 1o research and develop 2
system that would incorporate these requirements irto ~“Gandf prncedures. The
tes: force comprised individuals from all impacted organizetions ‘ncluding
Engineering, Construction, Nuclear Projects and Plant Operations. These
requirements basically were Jeveloped from Tkl requirements, PTandk
cc:mittments and in recognizing the problems of other plants in centre 1ing
the as-built condition of the plant for safe and reliable cperaticn. As én
initial step in developing the system, the task fcrce solicitated other
utilities to find cut how they were meeting these reguirements. After
reviewing the responses, the task force modeled its procecures after those
developed by Duks fower Cempany since they felt the Ouke Fower's procedures
rost adequetely met the requiremerts.

.

The procedures developed by the task force established 2 methnd for
assuring that a1} construction and other activities were corplen rior to
design drivings deing finalized and issued. To accermplish this. 8
cenfiguration control system vould have to be {.nlemented to-assure that no

design dravings uscd in the operaticn of the plent weuld te issued unles::
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1. AN safety qqostﬁons in the design were resolved

Construction was completen

~N

3, Construction was accepted by the operating department
4. As-built ;onditions were maintained, controlled, and asseabled until
the design drawings were issued.

To acnieve this, all cdesigns wau1c.navo to be issued &s conplete discipline
gesigr packzges (instead of design drawings), Construction wouid have to work
only to the design package, and any revision would have to completely
supercede 211 previous revisions. The task force recernized that this would
he ¢ m2ior shift from the existing design/design change process 2nd,
srerefore, mace the conscious decision te &)low DChs that had deen issued
prior to receipt of the oparating license to be revised without superceding
&11 previous revisions. kowever, they decided all other requirements would.

heve t0 be metl.

he fuel Ycad license for Unit 1 was issued irn September 1581, prior te
ieguznee of the procedures thet cescribe the a2bove process. This did not
chinse the goe)l of the new process beczuse 1) the design &and constructisn of
Uadt 7 vas essentiatly cemplete, 2) virtually no new designs.vere being

iecved, end 3) 211 involved organizations underitocd the recuired process end

- — ——
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they agreed to follow it. The license was suspended in November 1981 after
PGandf discovered and reported what has become known as the "mirror image
error.” Subsequently, the design verification program was established and
virtuaily no designs were issued unti) after all the new design control
procedures were established. The initial procecure identifying the
reauirements and respensibilities, luclear Power Generation Proc-dure KE0S,
vplant Modification Follever,® was issued in Fay 1982. The Engineering
procedure AP 3.60N, “"Design Charnges “or Operating Kuclear Power Plants” was

issued in July 1982.

To implement configuration control, construction activities ere only
conducted using the self-contained OCK ¢esign package. Ceonstruction wis no
‘onger performed in accordance with the approved issued drawings as when the
plant did not have an operating license Engineering fssued only approved
sketonres uniguely identified with the OCK and also identifying the craving on
which the cesign would be incorporated. The design control of the DCX is
ingineering's responsibility. 'A1thougn it is the indivﬂdua1‘gngineer's
resnonsibility to know the lesign he issues, it is generally cortrolled by the
creation of a "saste~ frow the eriginal dreiving  A)1 DCN thanges are mice of
the master, #nd the specific DCK change is converted to & sggtcn using an

2lpha-nureric revision for issuing vith the DCH. This master allovs



Draft 4
1/12/84
E¥/0S/,&
Page 8

ingineering to maintaip a composite of all cbangés affecting a drawing. Some
engineering disciplines have also developed logs, composite cross-reference

¢ravings, cross-reference indexes and use both Records lanagement System (RIS)
end DCK tracking logs sorted by drawing number to assist in controlling design

chenge:

The RIS is & computer-based dcgument storege and retrieval system used &t
578p that contzins @ 1ist of a)) dravings issued. Ihen & DCK is issued for
censtruction, the drawing to be revised is flagged in the RI'S to show that 2
=2 4s stil) sutstanding ageinst it. The DCN tracking system (System 38) is @
ce=suter-based system used for tracking e\] DCK's through 21) responsible

s=izatiens from dncepticn through fin2) closecut.

“y

~
-~

The menua) craving log vas converted in Rzy 1882 t¢ the computer-based, .
rez) time DCL tracking systiem for a greztly expanded trekcing process. The
¢gtem hes been expanded over time to include information from Engineering and
evrer deperitents such 2s drevings 2°fected, interinm revision numder,
resconsible engineer, priority schedule, expeciting codes, end construction

g sep tssigned. .

. —— a—— ———, "
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The flow chart attached to EMP 3.80N gives the detailed activities of the
engineering process an& a genc.al overview of construction and operations
activities. Construction's process is detailed in Project Instruction P1 17,
"Document Control Operating Instructions." Operation's process is detailed in

their Acministrative Procedure, AP C-1 S1, "Onsite Review and‘uan611ng of

Plant Mocifications.” The process is briefly as follows:

1. Engineering completes and approves complete design packages by
discipline, and trensmits to Nuclear Plant Operations in San

Fraicivco (RPO-SF).

r KPO-SF reviews the DCN, completes the writien safety evaluation, and

transmits to KFO 2t Diablo Cenyen (KPI-DC).

: 4 NPO-DC reviews the package for operaticonal requirements (e.g.,
acditional trainirg), obtains the Plant Staff Revisw Comrittee (PSRC)
ecnroval of the safety evaluztion, and 2ssigns &nd transnits the work

s
to Construction.
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4. Construction Document Control coordinates distritution to the
responsible gfoups. The Construction Resident Engineer assigns the
work responsibility to a contractor and to his own personrel to
follow the sork. After the werk has been completed, Coanstruction
routes the.co:;1eted paciage (including as-builts) to cognizant
personnel. \hen they verify that 211 constructien i€t$v1t1¢s

(incivding construction t;:tin;) have been completed, Construction

trensmits the package back to KWPO-DC.

5., NPO-DC reviews the returned package for operaticonal acceptadility,
tstributes the design “ketches to 211 their drauing centrel points,

en¢ returns the packege to Engineering.

Y gngineering revie.s the pzckage (including 2ny es-builts) ter
accentebility, incorporates the informztion inte cesign draiings,

then epproves and issues the cravings.

o

in 167¢, L3O and Tngirecring hed jointly icentified the crawings necessery

1o crfelyv eaerite end shut coun the plent 2s recuired o £1'P.3.7. These &re
igentifdied 28 Priority 1 ¢rivvings. and fngincering comnitied to fssuing these

¢revings within thirty deyvs after recciving the conoleted desien pachage frem

- ————
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NPO in accordance with EMP 3.60N. A1l other drawings are to b issued within
nincty davs. 1In the ﬁeantsmm. KPO is able to a:isemble the 2s-built condition
of the plant since the information has been sent to their drawing control

points and the information is available through the Rns:;#~;;?:g—DCN‘s affect

a drewing.

/s & result of the Internal Technical Program (1TP) instituted Dy the
Dizdlo Canyon Project (the integrated PGandE/Bechtel project), Constructon was
asked to review a1l DCNs tssued prior to ENP 3.60N and verify that the work
hed been completed. These OCK: are easily identifiable since the nuslering
system wis chenged with the implementation nf EKP 3.60K. Revisicns to these
DCis that were 21lowed after ENP 3 60N are d\so e2sily identifiedle since they
vere required to nave a Plant ludification Follower 'PHF) 2ttachec wvhich
tozuments completion of all Engineering, Construction, and Cperation
activities. This information is readily availedle on the DCK tracking
sysitm.  Constryction cocumented to Engineering that work was cempiete dy so
fr4icating on the DLW tracking system. This activity was fc;Fatizcd by
iesuing GCP Project Procedure 111-10 on Kovender 2, 19B3. This procecure
c:e ires that a1l of the ¢)¢ DCHs that Cemstruction had net,verified &s
cemaleted be returned and Cocumentes under the recuirements of ELP 3.6C0 frem

1he tirme of construction through gpereticns end enginecring. .
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METHOD FOR INSURING CLOSURE OF COMPLETION OF WORK

AND

CONTRACTOR REPORTING OF WORK COMPLETION

During the iuitial desigs and comstruction phase of the Diadlo Canyon
Pover Plact (DCPP; final, spproved drawings (either original issue or
revisions), were relesved by Cngineering and issued to the Gcn;ral
Coustruction (G.C.) Department. Trts. as soon as the desigc vas complete,
approved drewinugs wersa released for construction, Construstion was cnnsidered
cosplete when the comtractor submitted documentation that indicated
satisfactory verifisation of {irstallatlion, e.g., cospletion of loop tests and
éry run tests for esiectricsl circuits.

Taroughout the construction phase the zethods for iaitisting and
{dentifyiag cozpletion of censtruction have been modified. PCandE/PTCC
perscunnel have s.weys been assigned to ¢ollow the progress of the vork

srreughout the various methods cf design change.

“here required >y the contricts, & Des issued design was assigned 10 the
centracter via work Reguest, Fieid Change Orders, etes, These cocuaents vare
assigned segquential sumbers for identificetiovn tracking snd sccounting

-

purp;oses.

-

v -
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‘“To ensure the as-built information was inpcorporated ooto the
appropriate design draving, & sketch number was assigoed when the

as-built draving was submitted to Drawing Comtrol.’ The sketch was logged

————— A

against the affected draving, copies transmitted to San Franocisco via
transn;t:al Form #77-G-4, and distribution made, includiug to the
conftactor. Upon contractor recript of the as-built drawing, the
construction resumed to its completion., Whereupon the contractor
sotified PGandE/PTGC that the vork was cocplete via Comstruction
Cozpletion Notices. {i.e., Completec Work Requests, Cir:uit Completion
Lists for Specific DRI, Loop Tests, Hydre Tests, etc.) In all rases the
¢inal acceptance was based on documentation that the Contractar was
required to provide vith the various work packages, vhich included Q.C.
siga-off by the Contracter. Receipt of this no:ification alloved the

{nes to perforz the appropriate tests 2né vitizately Telease the

s

disciy

L

syetes to startup fot precperational testing.

isultaneous with comstrucriss the ge-duilt informaticn vas
incerporated on the applicable éraving by Proseczt Engiveering {¥.2. 3.
reen G.C. receipt of the as~built incorporated desige docupents, the
v .

» \ - b ) ‘
responsible onsite ipspector would O O ~TEWILE Centrel, get he
applicable sketch, verify that the sketch {nforuation had bees

L4
incorporated on the applicadle drawing, place “incorporated” stamp on the
-

sketch, then 83:1n and date the sketch, Draving Control would then

trans’er the sketch to the closed file.
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The ECO process was io effect unti) the Epgineering Masual vas issued ’
ip Juse 1978, and Engineering Manual Procedures 3.6, "Design Chnigo‘. and

l.i. ;Ai-luilt Documents” becume the controlling engineering documents

for design issues and incorporation. Design Change Notices (DCNs) i
require review, coordipation, and approvals pricx teo {nitial issue of b
design, and allowed, by specific delegation to the Resident Enginwer,
theredby alloviog field approval of certain desiga changes with Profect
Engineering coocurrence taking place simultaneously with the coi vinuing
construction, but prier to incerporation into the desiga documenls,

%'s were nuzbered, logged and srackesd by the Project Epgineer's

office. The DCX also was used by Engineering to instruct Design Drafting

to revise dravings.

The DCY icentified a specific scope of vork te be accoezyplishid and
alloved comsiTustion to proceed &8 portions of the cesign vere BOSs iRt EC,
to €acilitate the optimal use of cunstruction manpover, This procadure
recognized ther: was a need ¢nr Ceneral Conmstruction to proceed witn
cc .struction prior to full compl.tionm of all design activities, as long
as the approved design vas included.

-

for example, in the electrical area the conduit layout is’:ha first
construction activity and the easiest desigr issve after the systes
(schezatic) desigr has been conpletcd.. The first DCN issued ;;aorllly
wvould be for Construction to {pstall the conduit., Depending on the

sasount of work involved, several revisicns zay be regu .~ed for ceméult
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and equipment layout. The next censtruction activity is wire placesent,

i

|

which may require yet another revisioz. The final revision{s) would be *'
for electrical schematics and wire terainations. Dnder their delagarien, ‘

Copstruction may ipitiate some revisions to facilita' e resolution of

construction interferences.

1z September, 1981, the G.C. DCN closure process was formalized, aund
the form used was the fore-runner of the present DCN Conplctiou'ho:x:e
Torz (0E=86)., The systam of enutrac. . » notification of comstruction

cospletion was uot substavtially changed as a vesult of the initisticon of

the DCXN process.

1e Oesoder, 1882, G.C. started & review process oY all DEX's chat
watk has been izitiated prier to Septexbar gf 1881 to determine the

currTent comstruction Status,

The status of the varicus DCN's since the begianing of the DCXN
prograz was obtained from the Draving Cemtrol logs of all DCNs and
rev cisms received or generated at the site. Sratus tables bdased ot
logs ware ¢istrikutec te the onsite aisciplines. The various
ccivlines checked early records and vork to confirm the consftuctiaa

status of these DCN's, The information froz the various disciplines was
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thes tabulated and forvarded to San Franeiscé Project Engimeering for

the. . use. A copy of the {nformation forwarded to Project En;iﬁ;zzing

v;i-niinzaincd by G.C. All DCNs not shown as clesed status vere then
latar addressed by the responsible discipline. The first updates were

treaszitted to engineering for {psertion to Records 80 on a hard copy

sasi¢ until the System 38 program was implemented.

After the System 38 program was {pitially npdated and ispledented,
she comstruction status information vas provided to the data base
directly by impuving through onsite termizals tied to the master data
base iz the Home Office. The maintenance of construction status of all

DCN's is ongoing.

Pericdic audits by G.C, Decuzent Contscl personnel have been
perfcraed on Comtractor's werk docuzents 1o insure that they were werking
to .the latest desigs changes. The Contractor is required to submit to
PGandE/PIGC documentation identilying vork cospleted as well as in

process iospections and final inspectiocns.



