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PROGRAM MANAGER'S PREFACE

DIABLO CANYON NUCLEAR POWER PLANT — UNIT I

INDEPENDENT DESIGN VERIFICATION PROGRAM

INTERIM TECHNICAL REPORT

DESIGN CHAIN

This is the fifth of a series of Interim Technical

Reports prepared by the DCNPP-IDVP for the purpose of
providing a conclusion of the program.

This report, which is prepared by RLCA, contains the
Phase I design chains for Diablo Canyon Nuclear Power Plant

Unit I and the methods used to develop those design chains.

As IDVP Program Manager, Teledyne Engineering Services

has reviewed and approved this Interim Technical Report as

described in Appendix D to this report.

ITR Review and Approved

IDVP Program Manager

Teledyne Engineering Services

R. Wray

Assistant Project Manager
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1.0 INTRODUCTION AND SUMMARY

-- This Interim Technical Report presents the
Phase I design chains for the Diablo Canyon Nuclear
Power Plant Unit 1 (DCNPP-1). It also summarizes
the methods used by Robert L. Cloud and Associates
(RLCA) to develop the design chains. The DCNPP-1
design chains defined by RLCA illustrate PGandE's
evaluation of buildings, equipment and components
for the postulated 7.5M Hosgri earthquake.

The purpose of the design chains is to show
internal and external PGandE interfaces, describe
information passing between interfaces, and list
the responsibilities of seismic service-related
contractors and PGandE internal design groups prior
to June 1978.

This report is one of several Interim Technical
Reports on the Independent Design Verification Pro-
gram. Interim Technical Reports include references,
sample definitions and descriptions, methodology,
a listing of Error and Open Items, an examination
of trends and concerns, and a conclusion (Reference
1). This report presents the design chain and
serves as a vehicle for NRC review. It will also
be referenced in the Phase I Final Report.

The design chains do not include seismic service-
related contractors who had no significant effect on
final plant design. They also do not include contract-
ors who performed work to establish the definition of
the Hosgri earthquake and associated ground motion, or
those involved in construction or field modifications.

This report satisfies the NRC requirement for
defining a design chain network (Reference 2). The
methods employed by RLCA to establish the seismic
design chain network at DCNPP-1 are described.
Seismic safety-related contractors who had a
significant effect on the seismic design or qualifi-
cation of DCNPP-1 are identified. A complete set
of seismic design chains are presented for each
category of buildings, structures, and equipment in
Figures 1 through 16.
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On September 28, 1981 PGandE reported that a
diagram error had been found in a portion of the
seismic qualification of the Diablo Canyon Nuclear
Power Plant Unit l. This error resulted in an in-
correct application of the seismic floor response
spectra for sections of the annulus of the Unit 1
containment building. The error originated when
PGandE transmitted a sketch of Unit 2 to a consul-
tant. This sketch contained geometry incorrectly
identified as Unit 1 geometry.

As a result of this error, a seismic rever-
ification program was established to determine if

—----the seismic qualification of the plant was adequate
for the postulated Hosgri 7.5M earthquake. This
program was presented orally to the NRC in a
meeting in Bethesda, Maryland on October 9, 1981.
This initial program contained provisions'or
design chains, a review of selected seismic subcon-
tractor work, and of work dependent on symmetry of
plant design.

At an NRC meeting on November 3, 1981 RLCA
orally presented preliminary results and described
a revision to the review program based on independent
calculations. On November 12, 1978 RLCA presented
a preliminary report and additional PGandE findings
to the NRC. The NRC commissioners met during the
next week to review the preliminary report and the
overall situation. On November 19, 1981 an Order
Suspending License CLI-81-30 was issued which sus-
pended the Diablo Canyon license to load fuel and
conduct low power tests up to 5% of rated power.

The NRC order specified the need to define
a design chain network as initially proposed by RLCA.
This network would include all interfaces where design
information was transmitted between PGan8E internal
design groups and the contractors. The contractors
were limited to those who performed seismic service-
related work prior to June 1978. The order also
specified that an Independent Design Verification
Program (IDVP) be conducted to.assure that the
plant met the licensing criteria.
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PGandE retained RLCA as program manager to
develop and implement a program that would address
the concerns cited in the Order Suspending License
CLI-81-30. This program would provide for the
independent verification of those buildings,
equipment and components which had already been
evaluated by PGandE for the Hosgri 7.5M earthquake.
The Phase I plan for this program was transmitted to
the NRC staff in December 1981 and discussed with
the NRC staff in February 1982. Phase I specifi-
cally deals with PGandE internal activities and
seismic service-related contracts prior to June 1978.

In March 1982 the NRC approved TES as program
manager to replace RLCA. However, RLCA continued
to perform the independent review of seismic,
structural and mechanical aspects of Phase I.

The NRC approved the Independent Design Verif-
ication Program Phase I Engineering Program Plan on
April 27, 1982 . The plan proposes to review the
evaluation presented in the Hosgri report; the initial
step was to define a sample. The design chain describes
the limits of the sample space. The Phase I plan
describes the development of the design chains:.

Information necessary to the development will
be researched. In particular, contractors
involved in the seismic safety-relat'ed work
prior to June 1978 will be identified. The
work scope,'ommencement and ending dates,
and design groups within PGandE responsible
for the work of contractors, and interfaces
of design groups within PGandE will be deter-
mined. This information will then be utilized
to draw the seismic design chain map (Reference 3).
The design chains were developed by RLCA between

October 1981 and March 1982. Six seismic service-
related contractors employed by PGandE prior to
June 1978 were identified. These contractors
became the basis for the quality assurance audit,
done by R.F. Reedy, Inc., which was also specified
in the Phase I plan (Reference 3).





2.0 METHOD OF DESIGN CHAIN DEVELOPMENT

RLCA developed the design chain using the
following method. First, the Hosgri Report was
reviewed to define the sample space. Second, a
PGandE seismic service-related contractor list was
developed. Third, a selection process was used
which screened out those contractors who had no
significant effect on the final Hosgri plant
design. Also eliminated were contractors who per-
formed work to establish Hosgri criteria or were
involved in construction or field modifications.

2.1

Initially, RLCA reviewed the Hosgri Report
(Reference 4). This report presents a summary
of qualifications for all safety-related
buildings, equipment and components which were
evaluated by PGandE for the postulated 7.5M Hosgri
earthquake. In effect, the items in the Hosgri
Report comprised the RLCA "sample space". All
the items were included in the design chain. Samples
of these items were included in the RLCA indepen-
dent analysis.

2.2

In early October, 1981, RLCA met with PGandE
management and. engineering personnel to develop an
initial list of PGandE contractors who performed
analysis, design or testing for the plant from the
project inception to June, 1978 (Reference 5).

As a result of these meetings, a list was es-
tablished which consisted of PGandE contract numbers,
start and end dates, and a brief description of work
scope. This list served as a basis for additional
meetings to discuss contractor work scope in
detail. For each of the contracts, RLCA attempted
to meet with the staff member responsible for the
PGandE interface. In many cases, the exact scope
of the contractor's work could not be established.





Concurrently, five slightly different pre-
liminary lists were also developed by PGandE between
October, 1981 and March 1982 (References 6, 7, 8,
9 and 10). RLCA compared these lists to the init'ial
list. When differences were encountered, RLCA
resolved them through further meetings and discussions.

In April 1982, PGandE formally issued a list
of contracts titled "Diablo Canyon Consultant
Contracts — Revision 2" (Reference 11). This list
included the contract number, work scope, contract
dollar amount, PGandE department interface and an
indication as to whether the work was safety-related.
RLCA verified that PGandE's formal list was consistent
with the previously gathered information and adopted
the formal contractor list for the design chain.

2.3

RLCA compared the formal contractor list to
the list of items in the Hosgri Report. This com-
parison resulted in a group of service-related con-
tractors who performed work in support of the
Hosgri evaluation.

Three types of service-related contractors
were eliminated from this group. First, those
contractors who had no significant impact on final
plant design were not considered. Second, con-
tractors who performed work in support of the Hosgri
criteria were eliminated. Last, contractors in-
volved in construction or field modifications
were not included.





3.0 DESIGN CHAIN RESULTS

3.1

The design chains are organized according to
the items evaluated by PGandE for the postulated
Hosgri earthquake. Each figure (Figures 1 to 16)
represents the sequence for the evaluation of major
groups of items. A list of these items is given in
Table l.

Generally, the chain begins with the supplier
of the drawings and response spectra generated by
URS/Blume and- ends with qualification. Internal and
external PGandE interfaces are shown in relation
to the information they transmit, review, analyze or
test.





3.2

Each figure reflects the sequence of the
evaluation starting with design inputs and ending
with qualification. Design inputs include Blume
spectra, supplier drawings, valve 'g'oads,
weights, building models, soils, site and equipment
support information as well as other general infor-
mation supplied by the different PGandE departments.
Qualification represents the complete evaluation
of the item against the licensing criteria. In the
design chain, qualification stands for. the multi-
level approval process.

On each figure, geometric symbols define the
responsibility or function. For example, the rec-
tangle indicates the responsibility for analysis and/or
testing. Responsibilities or functions consist of
analyses, testing, qualification, review and transferring
data as explained in the key on each figure.

Directional arrows link the symbols to show
the transfer of information. Inside each symbol
are the titles of PGandE liaisons and internal groups,
suppliers and service-related contiactors. Grey
shading on the figures represents internal PGandE
activities. Two departmental liaisons are identified
on the figures: CE liaison and systems liaison. The
CE liaison is particularly important as the person
responsible for distributing Blume spectra. The
systems liaison is the link between certain
contractors and the internal IandC group.

A list of PGandE liaisons and internal groups
is given by department in Table 2. Tables 2 and 3
also show the abbreviations used on the figures.
Table 3 lists the seismic service-related contractors.

~gp
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Table l

Buildings

Piping

Pipe Supports

Heat Exchanger

Tanks

Pumps

HVAC Equipment

Valves

Electric'al Equipment

Instrumentation

Outdoor Water Storage Tanks

Buried Piping

Buried Tanks

HVAC Duct Supports

Cranes

Electrical Raceway Supports





Table 2

CIVIL ENGINEERING DEPARTMENT (C.E.)

C.E. Liaison
C.E. Responsible Engineer
C.E. Seismic Consultant
HVAC-Heating Ventilating and Air Conditioning

Group

MECHANICAL AND NUCLEAR ENGINEERING DEPARTMENT (M.E )

IandC-Instrumentation and Control Group
Piping Group
Systems Liaison

ELECTRICAL ENGINEERING DEPARTMENT (E.E.)

E.E. Responsible Engineer

DEPARTMENT OF ENGINEERING RESEARCH (D.E.R.)

DESIGN AND DRAFTING DEPARTMENT

SITE PIPING GROUP

SITE ELECTRICAL GROUP
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Table 3

Applied Nucleonics Incorporated

Cygna Energy Services

EDS Nuclear, Inc.

Harding Lawson Associates

ANCO

EES

EDS

HLA

URS/John A. Blume and Associates, Engineers Blume

Wyle Laboratories Wyle

10
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4.0 DESIGN CHAIN FIGURES

Figures 1 through 16 present design chains for
sixteen categories of DCNPP-1 items. For these items,
the chains show PGandE internal activities and those
of seismic service-related contractors prior to June 1978.
The design chains illustrate how each group functions
in the qualification process and how the information
flows between the groups. Within each figure, symbols
encircle the groups. These symbols indicate a type of
function as described in the legend in the lower left-
-hand corner of the page. Most of the figures include
the Hosgri spectra developed by URS/John'. Blume and
Associates (Blume). Blume spectra are part of the
Hosgri seismic criteria and, thus, are essential to
the seismic qualification of the items.

Figure 1 presents the design chain for the
qualification of buildings. The two service-related
contractors involved were Blume and Harding Lawson
Associates (HLA).

The design chains for the qualification of the
piping and pipe supports are contained in Figures 2 and
3 respectively. Figure 3 specifically describes the
qualification of supports for computer analyzed pipe
systems and small bore piping. Blume, EDS Nuclear, Inc.
(EDS), and Cygna Energy Services (EES) were the service-
related contractors involved in the qualification.

Design chains shown in Figures 4 through 8 describe
the qualification of mechanical equipment. ANCO par-
ticipated in the qualification'f the heat exchanger,
tanks, and valves as shown, in Figures 4, 5 and 8. EDS
involvement is illustrated in Figures 7 and 8.

11
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The qualification process for electrical equipment
and instrumentation is shown in Figures 9 and 10 res-
pectively. Wyle was the only service-related contractor
involved.

The design chains for outdoor water storage tanks,
buried piping and buried tanks are presented in Figuresll, 12, and 13. In all three cases, HLA participated in
the qualification process. Blume performed analysis for
the outdoor water storage tanks only.

Figure 14 describes the design chain for the HVAC
duct supports. EDS was involved in the analysis of the
control room pressurization system.

The qualification of the Diablo Canyon Unit 1
cranes is presented in the design chain in Figure 15.
Blume was the only service-related contractor involved.

Figure 16 shows the design chain for electrical
raceway supports. No service-related contractors were
involved in the qualification process.

12





Supplier

Supplier

Drawings

Drawings

„.-;IDepartiien't', '...,

<-4'eiglht's;„.

Iy

':M.,E.",;.
. DePaitmyent a

>Teights
'III

"ey

"'COnSu1taunte',

Soils
Data

"'C"<E'
Departmepnt,,

Blume

Analysis and/or
pectra Generatio

'': Design. - .

".. Dranfting;,

'„.;,.;C.'. ",- '

,','«Besponsible
'ngineer-'.„. * '"Iy LLcLL'SOQ,(,'!',"

--'

Qualification

0-
AAALIIII

I I
Ass

1$ $III
r

ICYICY

O IIYICy

AAAIIIII

eeu.lIICAIlo

Figure
Buildings

13



0



Bluna

Spectra

uipment
Susulier

Valve
Suppliers

,,
v=-;C.-',.-E;-'.-l =-;

-. Liaison.-l'i''-Departzlnt '.

j';X-,„,and, C,,.

j

EDS, Bluta
EES

Analysis

t

.
'-='. Piping -";-:; .,„

-.
" -Group:."-,<,'-"„"

A

,~" C,".f.'$;" I',
'I

„4 EqlXLpHEXltft$g!

'-Support,'I,,"'' ata.=,-"

',te

'Pl.PIjlg ",Iiq5

"': "'„GroA

"Data-'-"

Piping Group,
Responsible;
. Engineer -,

Qualification

0-
O AAALVIIS

ADDICSI I DS

Acv Ice

AAAAVSIC

Figure 2
Piping

4
ISAVIICA~ IDS DIAIIIICAIIDDIAIA

14





EDS EES 31ume
Computer Ana yze

Piping-
Supports Analysis

„)'PipingsI",

~:-;,'„'-Loads;:,'and< '-'-'-'ata.!'-"'ite,;"
Piping'.',Gmm.

Supports;Analysis

Qualification Qualification

OAIA

ASALIS IS

I
~ AjIIIIIl4

~SVIIII

ISVIIV

AAALISI~

Figure 3
Pipe Supports

TLASIIIII I AS
IAIA 'ILALIIICAI ISN



~ ~



Blume

Spectra

Testing

Supulier

Drawings

'',;,'«~'5 EqLLLPEBQt,', ',>'0

'<<'."";,;"Su'pport,,',.~.",;.
'.; Xnformation"-

SII A I

'"

.. SM. -,E.,",»',,

Depa~jmt "

,, M.E;,.'
'Responsible'.,

". '- Engineer,

.,':.',.;;,.„'Setism,c'"
,.'«',,ContsiiLtant:;

Qualification

0-a ASALSIIS

5555IIC

Lttltw

O IttltV
A%0

LALLSSIS

eet™A ewal ~ ICktlee

Figure 4
Heat r.xchanger



e



Blume

Spectra

Supplier
Drawings

ANCO

Testing
'„Liaison

'I

M.''."
DepartmentA

-" M., E.
Responsible
Engineer

C.; E.,
....

Seisnkc',,".'onsultant

~lification

0-
AIALT515

ILIIIeC

IAAÃAILAA1leC
4IA

LLTILu

LLV1CA
AND

AIAL1$1$

Ql Af 111411ee

Figure 5
Tanks

17



0



Blume

Spectra

Supplier
DrBwlxlgs

- C,'E.,'.,

; Liaison'
C

V

IK",E'.l,,
Department,,

K E.
Responsible-
Engineer

,C,,.E, -'.
'.'"',

v Seismic.; .."

.
-; Consultant„

Qualification

0-
AAACVII5

CCSt SIC

ClVIIV

ACVICV

AlA'SI5

IAAVIIIIIIVC
0 CA' 5 ICAIICWCAIA

Figure 6
Pumps

18



0



Bluma Upplie

Spectra

,,C,,'E.~; „,

—.====Liaison'," '

A ahh

5 'HVAC,".

= - '-Gro~,
h

C; E., -"-.. "',

,
Responsible '

Engineer
Analysis

Qualification

0- CCTIIV

AAAC'151 5
AllO

155'I IVC O CCVICV

AlhAI.1515

5 AAOI5 155 I AC
OAI5 IVWISICACIOV

Figure 7
HVAC Equipment



'



EDS

Analysis

ANCO
'IKSZENG

l

,'iaison„,,"',i, i

V'.'E;Seismic.;A;
",'onsultant,'

- Pioing Group

Valve
"'„,, 'g'aads

IandC
'upplier

Analysis and
Testing

Qualification

0-.
AAALTSIS

1$ $ 11NO

LITIIV

LLTIIN
ANO

AAAI1515 Figure 8
-Valves

TLANSILLLINO OTALIIIOATION
NAIA

20



~ '



Supplier
Test, Analysis

and Drmrings

Blume

Spectra
E.- E. '„

-",13epartznent$

; C. E.
.'= Liaison

', C.,E.
Seismic

'onsultant

E E.
Responsible
'Engineer

Wyle
Testing

0-
$ $$$$ $ $ $$ IIC

~IVI1V

O $$vltu
AII$

4~$ $ 1$

4~$ $ 1$$ $ IOI

Qualification

Fipure 9
Electrical Equipment

21



'



;0
Spectra

Supplier

~ ~

Test, Analysis
and DlcM3Xlgs

'C

5'E'j„',~

Conpsu3.tanpt"< ",.',"„':R'esponsible,
'"$"~: Engineer,":k'

le
Testing

«<~~&Testings;" '~>p

Qualification

0-0 AAAI55ll
A%9

555!II4

WTllVa IIIIIV
AAAI.5II5 Figure 10

Instrumentation
IIAIP Ililllpl

~AIA NU4IIICAIIOT

22





Blume Blume

Soils Data Analysis - Soils Data

Soils Data

Supplier

Drawings

, C.
E.'epartzent

C. E.
Hesponsi,ble
Engineer

C. E.
Seismic

'onsultant.':;

Blume

Soils Data

Design
Drafting
Analysis

Qualification

0-
O

Adolf

ffff
elle

Nf1 lee

ftffle

ffrffu
Aee

AMALlfff
Figure ll

Outdoor Water Storage Tanks

ulALfffceff(N

23



\



Supplier

Spectra

Blume

Spectra
c"

z'epa1tmeQt;, „;

KA
Soil Infonaation

and Analysis

,„'...'";,C;; E'., "-.,;,;",

"",Respdiisibl.e';,',
''.Engineer'„.,
'e kh

',l.:Consul, tant.-'~"

~lification

0-D uMLlll\
laillee a eall tv

AIID~asia

@carl ~ Icallow

Figure 12
Buried Piping

24



l ~ ~



Supplie
DrawinSs

Bluse

Spectra

Blurre

Spectra

. „,,C,"",E.,',
'Department.l "

'I '

""

',,L'iacisvon'l'",.'oils

Data
and Analysis

'C; E.
Responsible
Engineer

;C. '-'E
..-'.

Seismi;c.' '.,', '

Consutltant,';-I

Qualification

0-D AAALIIII
A!IV

IISIIAC

I I
X IIAS.IIlAIDS

ISIISS

IAVI ra
AllD

AAALrsII

eAALIIIDAIIIAl

Figure l3
Buried Tanks

25



0



Blume

Spectra

Supplier
Drawings

,C.,'E.

Liaison
ysis

C. E.
ResponsibleEngineer'VAC

"lv

Design
Draftin

ysis

Qualification

0- vs vila
La SLVC CV

LVLLVlll

llaslvll,~ les OVLLLVCCLLLOISais

Figure 14
HVAC Duct Supoorts

26



l ~ ~



Supplie

Dra~gs

Blue
Building Ibdels,

Spectra and
Crane Analysis

-C.,„E. „
II

'Department
t

.' E.
" ',,I"Liar's,on""", '

C. E.
Responsible
Engineer

',".'

Analysis

Qualification

0-
$$$$ .$ $ $ $

Aha
5$5$ $ IC

ue$ n

O $$$ 1 $'J

Alod.1$ $ $

Figure 15
Cranes

$ $$$$ I$ $ lI$$ 0$ $$$ II$$$ IOl$$ $ $

27





Blume

Spectra

"-;,"„'Liaison ", ' DveAptarvtzentII<

,;~.>',Dr'aftixi'j~'.,"~

':"Analy's i''-„~l

:.C:. E; '..

;=,'Responsible.
;, Fzgh>eer, ',. "'. ~

E.
E.=-'esponsible

1~ineer „

..-:;;„.jSite .",~

.-=„.,-Electxical„'"',
q,."~Qrou

-'-'" ..'..Fi.'e'id~@"~-.~~"
".„;.:"'l"Data

~-.'!'j>',:

Design; ',:-'
'=:;Drafting

,
'Analysis .',

Qualification

OAT*

AOALVSLS
AVOlttlINO

ItVSCM

ICVSCV
AllO

ALAIV5 IS

SIAOSStII IVI
SAC A OVALS 5 ICAS I(vv

Figure 16
Electrical Raceway Supports

28





5.0 CONCLUSION

The conclusion of this study is essentially that
of all the contractors involved in the design of Diablo
Canyon Unit 1, only those six listed in Table 3 had a
significant effect on the seismic design and qualification
of the plant.

The design chain presented in this report satisfies
the NRC requirement to develop a network for the design
chain of all the involved safety-related structures,
systems, and components. It includes all interfaces
where design information was transmitted between PGandE
internal groups and each contractor, for all seismic
safety-related contracts prior to June 1978 (Reference 2) .

RLCA used the design chain to select specific
Diablo Canyon contractors for an independent quality
assurance and design qualification review.
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KEY TERM DEFINITIONS USED IN THE DESIGN CHAIN REPORT

(The definitions in this glossary establish the meanings
of words in the context of their use in this document.
These meanings in no way replace the specific legal and
licensing definitions.)

DCNPP-l

— Diablo Canyon Nuclear Power Plant Unit l
Hosgri Criteria

— Licensing criteria referring specifically to the
postulated 7.5M Hosgri earthquake.

Hosgri Report
— A report issued by PGandE that summarizes their

evaluation of the DCNPP-l for the postulated
Hosgri 7.5M earthquake. Includes seisimic
licensing criteria.

I

Hosgri 7.5M Earthquake

— Maximum intensity earthquake for which the plant
is designed to remain functional. Same as Safe
Shutdown Earthquake (SSE).

IDVP

— Independent Design Verification Program under-
taken by R.L. Cloud and Associates, R.F. Reedy, Inc.g
Teledyne Engineering and Stone and Webster Engineering
to evaluate DCNPP for compliance with the licensing
criteria.





Interim Technical Report

— Interim Technical Reports are prepared when a
program participant has completed an aspect of
their assigned effort in order to provide the
completed analysis and conclusions. 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 acceptability (Reference 1).
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 transmitted
simultaneously to PGandE and to the NRC.

Liaison
— RLCA term for the PGandE engineer who controls

the interface between PGandE and the seismic
service-related contractor (see design chain).

Licensing Criteria
— contained in PGandE Licensing Documents, includes

allowable criteria (see Hosgri Report).

NRC

— Nuclear Regulatory Commission

NRC Order Suspending License CLI-81-30

— The order dated November 19, 1981 that suspended
the license to load fuel and operate DCNPP-1 at
power levels up to 5% of full power and specified
the programs that must be completed prior to
lifting of the suspension.

Qualification
— The final step in the process of evaluating plant

buildings, systems and components, and confirming
that they comply with the plant licensing criteria.
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PGandE

— Pacific Gas and Electric Company

Pacific Gas and Electric Company Internal Groups

— RLCA term to identify these PGandE groups/
departments: Civil Engineering, HVAC (Heating,
Ventilation and Air Conditioning), Electrical
Engineering, Site Electrical, Mechanical and
Nuclear Engineering, Piping, Site Piping,
Instrumentation and Control, Design and Drafting
Services, Department of Engineering Research (see
design chain).

Phase I Program

— Work performed by RLCA, RPR, and TES restricted
to independently verifiying work performed prior
to June 1978 related to the Hosgri re-evaluation
design activities of PGandE and their service-
related contractors.

Response Spectra
— graph showing relationship between acceleration

and frequency. Used in seismic analyses.

Responsible Engineer

— PGandE staff engineer who is responsible for
evaluating component against the licensing
criteria (see design chain).

RLCA

— Robert L. Cloud and Associates

Sample

— Initial sample as stipu'lated in Phase I Program,
of buildings, equipment and components to be
design-verified by independent calculations.
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Sampling Approach

— Method used by the IDVP to determine the initial
sample (buildings, equipment and components) for
analysis and to provide for sample expansion when
required.

Sample Space

— All buildings, equipment and components evaluated
for the Hosgri 7.5M earthquake by PGandE and their
service-related contractors prior to June 1978.

Seismic

— Refers to earthquake data.

Seismic Consultant
'

RLCA term for PGandE staff seismic expert
available to all PGandE departments (See
design chain).

Seismic Design Chain

— Map showing the directions of information
flow between, and the functional respons-
ibilities of, engineering groups involved
in the design and qualification of buildings
and components.

Seismic Service-Related Contractors
— RLCA term to identify those PGandE contractors

who performed seismic service-related work prior
to June 1978. Includes: EDS Nuclear, Inc.,
Wyler Laboratories, Cygna Energy Services (EES),
Harding Lawson Associates, URS/John A. Blume a
Associate Engineers, ANCO Engineers, (see design
chain).
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Spectra
— Graph showing relationship between acceleration

and time. Used in seismic analysis.

Soil Information
— Data from engineering analysis of soil samples

Small Bore Piping
— Non-computer analyzed small diameter piping

systems constructed to established support spacing
criteria.

Time History Analyses

— Used to determine the dynamic response of a
system excited by accelerations as a function
of time.

Valve 'g'oads
— Results of piping analyses showing the accelerations

experienced by valves mounted on a piping system.

Verification Program

— Undertaken by the IDVP to evaluate Diablo Canyon
Nuclear Power Plant for compliance with the
licensing criteria.
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APPENDIX B

PROGRAM MANAGER'S ASSESSMENT

As the IDVP Program Manager, TES has reviewed this ITR on

seismic design chains to determine that it complies with the intent
and requirements of Appendix D "Phase I Engineering Program Plan"

of the IDVP Phase I Program Management Plan and Attachment 1 to NRC

Order CLI-81-30. It is TES's judgement that the design chain

information contained in this ITR does meet the objectives stated

in the above references, namely the following:

o Names of the significant PGRE's service related
contractors involved in the seismic safety-related work

prior .to June 1, 1978.

o Work scope of each contractor

o Interfaces of PGEE internal groups

o Interfaces between PG&E and contractors

o Information passing between interfaces

In addition, the design chain information, results and

conclusions stated in this ITR are consistent with all other IDVP

review findings and evaluation results to date.
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