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Februaxy 9, 1982

1. WORK ACCOMPLISHED:

There axe foux tasks of the subject reverification program. The

work accomplished for each task in the report work period is
described below:

1.1 Task 1 —Review of Seismic Design Chain

The work scope review of all seismic sexvice-related contracts
performed priox to June, 1978 is continuing. Six have been

identified: URS/Blume, EES (Cygna), EDS Nuclear, ANCO, Wyle and

Harding Lawson Associates.

'-1.2 Task 2 — Independent Requalification

The woxk accomplished for each item in this work period is given
below.

1. 2. 1 Auxiliary Building

The shear area, gross area, moment of inextia, torsional rigidity
and center of rigidity have been calculated and checked.

1.2.2 Piping Runs and Pipe Supports

The analysis of the Pressurizer line has been temporarily suspended

pending additional information. Frequencies for 19 of 20 'pipe
supports have been computed and checked. They were found to .

agree with the PGandE criteria.

1.2.3 Equipment

The Diesel-Generator Oil Priming Tank analysis is finished and~

~checked. A comparison of the RLCA analysis with the PGandE





February 9, 1982

analysis resulted in four EOI's.

The test response spectra used in the qual'ification test for the
Group VI Electrica Equipment has been compared to the required
Hosgri response spectra. Ln EOI was issued because the test
response spectra did not envelope the. Hosgri response spectra.

1.2.4 Conduit and HVAC Duct Supports

In a few cases, the as-built weights of raceways exceeded
',-specifieddesign weights. PGandE's check of these specific

,:'cases was examined and found to be adequate.
I

" *- '1;2.5.. Small-Bore Piping Runs and HVAC Components

l, The calculation for Supply Fan S31 is being checked. An examina-~

~ ~ ~tion of the small bore piping criteria has started.
4

1.3 Task 3-- Field Verification

'ith the exception of the. valves, HVAC Components and the
mountings of equipment qualified by test, all equipment has

I

been field verified. An EOI was issued for discrepancies in
the yoke bracing for valve FCV-95.

1.4 Task 4 — PGandE and Its. Contractors QA/QC Review and Audit

R. F. Reedy Inc. has completed the Audit Reports for EDS nuclear
and Harding Lawson Associates.

See Attachments A, B, C.
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1. 5 Error and Open Item (EOI) Repor t

The EOI Reports and QA Findings and Observations for this work
period are given in Attachment D. An EOI was issued for each

item identified in the preliminary report.
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2. 0 SIGNIFICANT RESULTS AND FINDINGS

No significant results or findings other than those listed
in the EOI Report, QA Findings and QA Observations', are reported
for the tasks performed in this work period.
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3.0'CHEDULED WORK FOR NEXT WORK PERIOD

3.1 Task 1-- Review of Seismic Design Chain

The report will be completed for the review of seismic
service-related contracts performed prior to June 1978.

3.2 Task 2 — Independent Requalification

3.2.1 Auxiliary Building
N.

4

The calculations for the mass, mass center and the mass moment

of. inertia"will be checked.
,C a'I

s

'-3'.2:2 Piping Runs'nd Piping 'Supports

' Four-piping analyses will be completed and checked. Comparison
~ (

with PGandE analyses will start.

3. 2. 3 Equipment

The analysis for the CCW Heat Exchanger, CCW Pump, Supply Fan

S31, Boric Acid Tank and Hot Shutdown Remote Control Panel will
be checked.

3.2.'4 Conduit and HVAC Duct Supports

The independent calculations of the two HVAC duct samples will
continue.

3.2.5 Small Bore Piping Runs and HVAC Components

The completion of independent calculation of the HVAC
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damper will'e completed if additional design information is
gathered. The independent 'calculations of some of the small
bore piping runs will be accomplished and the evaluation of
the criteria will be completed.

3.3. Task 3 — Pield Verification

At least one field trip to the plant is planned to inspect and
,to verify the as-built support conditions for the small bore

: piping runs, some piping supports, piping runs and electrical
equipment mounting.

3.4 Task 4 - PGandE and
'I

.See. Att'achment A for the
' ',next work- period.~

~

-3. 5 Error and Open Item

Its Contractors; QA/QC Review and Audit

schedule and the planned work for the

Report

When the errors and/or open items are identified, they will be

reported.,
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4.0 CONCLUSXON

The work progress of the seismic reverification has been

affected by the time spent responding to the NRC's questions
in Washington. Xn addition, new items of scope have been

incorporated as a result of this. meeting.

The EOl issued because the test response spectra for the Group

VZ Electrical Equipment qualified by te'st did not envelope the
required Hosgri response spectra has been labeled a Class A

error. This equipment may need to be tested again with the
correct test spectra, unless it can be shown that the required
spectra is conservative.

..Three QA Findings were issued as a result of the Harding
Lawson QA Report. A program is being designed to provide
engineering verification for the Harding Lawson work.
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R. F. HHHDY, INCORPORATHD
836 ¹ Santa Cruz Avenue
Los Gatos, Caltfornla 95080 ~ (408) M4-9110

February 9, 1982

ROBERT L. CLOUD AND ASSOCIATES, INC.
125 University Avenue
Berkeley,.'California 94710

Subject: Biweekly Report of RFR, Inc. Activities
Regarding PGErE Independent Audit, Phase I,
January 20, 1982 through February 9, 1982

Dear Mr. Cloud:

This report covers our activities through February,
9, 1982, - with regard to our 'ndependent Quality
-Assurance reviews of the Diablo Canyon Unit 1 Plant.

To summarize our activities to date, we have completed
-the following steps in= our review of the quality
assurance programs of- PG8rE and the six primary
-organizations performing seismic safety-related design
-work under subcontract to PGSE:

(1) We have completed our reviews of PGSE's and the
six subcontractors'uality assurance program
manuals and procedures, using the Program Review
Checklist included in our December 19, 1981
biweekly progress report.

(2) Lists of questions were generated as a result of
the program reviews, and were presented to PGSE
and , the subcontractors, in preparation for
program implementation audits. The questions
were designed to clarify non-specific areas of
the program manuals and to assist the audited
organizations in understanding the scope of the
audits to be performed. The lists of questions
were included in our December 19, 1981 and
January 4, 1982 biweekly progress reports.

(3) Detailed Audit Checklists were generated in
preparation for our program implementation audits
of PGhE and the six subcontractors. The Audit
Checklists for ANCO Engineers and EDS Nuclear
were included in our January 4, 1982 biweekly
progress report, and the Audit Checklists for EES
(Cygna), WYLE, URS/Blume, and Harding Lawson

Ibigcr p. Rcc<ly, p.H. —Englnccring Consulung
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Robert L. Cloud
February 9, 1982
Page Two

Associates were included in our January 12, 1982
biweekly progress report. The Audit Checklist
for PGhE has now been completed, and is attached
as Appendix A to this report.

(4) We have completed the design service contractor
implementation audits. The Audit Reports for EDS
and Harding-Lawson Associates were completed and
forwarded on January 26, 1982. The Audit Reports,for EES, URS/Blume, WYLE; and ANCO are currently
in preparation. As soon as the PGSE audit is
finished, the remaining Audit Reports will be
completed and forwarded.

Appendix B shows our schedule for completion of the
implementation audits and audit reports for Phase I,
as of this date.

Very ly your

Roger . Reedy, P. E.
R. F. REEDY, INC.

RFR:na

Encl.
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SUPPLEMENTARY QUALITY ASSURANCE

AUDIT CHECKLIST

DIABLO CANYON UNIT ¹1
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,PART A
'eneral requirements and Management

Control of Quality Assurance

PART B:
Design Control

PART C:„
Follow-up Questions from Supplier Audits





PART A

Management Control of Q/A

and General Requirements
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ComPany Pacif ic
Applicable QAN

AUDIT CHECKI IST

Gas R Electric Company

Rev. 0 thru Rev. 3 Auditor Date

PART A

page 1 of

Appo 8 ~

Crit.
QAH

Ref. Statement Audit Instruction Comment

2.1.2

2.1.2
(a)ps

Such persons and organiza-
tions performing quality as-
surance functions shall re-
port to a management level
such that this required auth-
ority and organizational
freedom, including suffici-
ent independence from cost
and schedule when opposed to
safety considerations, are
provided (lOCFR, App. 8).

...Responsibility for execu-
tion and implementation of
the Quality Assurance Prog-
ram is assigned to both the
Vice President-Engineering

~ and Vice President-General
Construction.... The Vice
President-Engineering has
primary responsibility for
design...(and) is also re-
sponsible for development
and coordination of the Qual-
ity Assurance Program.

Has authority to stop workif technical and regulatory
requirements are not being
observed.

(a) Determine project or-
ganization and specific
personnel in effect for

time period (pre-June 78)
by review of objective
evidence.

(b) Verify for quality en-
gineering and quality as-
surance that the job func-
tions and relationships
described include suffici-
ent independence from cost
and schedule consideration
when opposition to safety
considerations may arise.

(c) Verify that Quality
personnel performing ver-
ification actions (Tests,
Inspections, etc.) have
authority and organiza-
tional freedom to identify
quality problems, initiate,
recommend or provide solu-
tions to problems;.verify
implementation of solu-
tions, and control further
processing of nonconfor-
mances until proper dispo-
tioning has occurred.





CompanY Pacific Gas K, Electric Company

APPlicable QAN Rev. 0 thru Rev. 3 Auditor

AUDIT CHECKLIST

Date

PART A

Page 2 of

Appe 8e

Crit.
QAM

Ref. Statement Audit Instruction Comment

(d) Was work 'stopped by
QE/QA manager?

2 ~ 1 ~ 3 ~ 1 Each Department Chief is re-
sponsible for...Development
of quality assurance require-
ments for all vital compon-
ents...Review and approval=
of quality assurance prog-
rams developed by others.

(a) Determine how this was
accomplished.

2. l. 3. 4 Project Engineer: Coordi-
nation of all engineering
activities with other de-
partments.

(a) Determine how this was
accomplished.

2. 1.4 The Vice President-General
Construction is responsible
for administration and man-
agement of plant construc-
tion, etest, and startup, in-
cluding full responsibility
for all quality assurance as-
pects included in these ac-
tivities....the hfanager,
Station Construction...Plans
for and implements field .

quality control...Evaluates
contractors. The Project
Superintendent('s)...respon-
sibility includ(s)...

(For information)





Compan} Pacific Gas R Electric Company

Applicable QAN Rev. 0 through Rev. 3 Auditor

AUDIT- CHECKLIST

Date

PART A

page 3 of

App0 B ~

Cr it.
QAN

Ref. Statement Audit Instruction Comment

I, con . .Administration of construc-
tion contract, including the
quality assurance provisions
....Review and approval of,
contractors'uality control
programs...Also on the Pro-
ject Superintendent's staff
and reporting directly to
him is the Coordinating Qual-
ity Control Engineer...the
responsibilities of a Resi-
dent Engineer include...Dir-
ection of quality control
activities,.; approval...of
quality control plans...
Supervision of Inspectors.

3. 2. 5. On-site surveillance is per-
formed by the Station Con-
struction Department.

Review for.evidence of on-
site surveillance by the
Inspection Section.

3. 2. 5. The surveillance representa-
tive confirms on a .continu-
ing basis that the supplier's
or contractor's system is
adequate to assure that
quality work will be accom-
plished.

Review reports of surveill
ance by Inspection Section.





Company Pacific Gas E. Electric Company

, AUDIT CHECKLIST
PART A

page 4 of

Appt.icabie QAH Rev. 0 thru Rev. 3 Auditor Date

Appo 8 ~

Crit.
QAH

Ref. Statement Audit Instruct>on Comment

3.1.1

3.6.2

The Quality Assurance Program
requires that written pro-
cedures be used in all key
activities...periodic audits
...provide objective assur-
ance of both the adequacy'f
the procedures and compliance
with them.

Audit programs will examine
(1) the adequacy of proced-
ures and practices, and (2)
the compliance with estab-
lished procedures.

(a) How did program assure
procedures were developed
for all key activities?
(b) Verify that quality as-
surance audits provided ob-
jective evidence of the ad-
equacy of the procedures,,
as well as compliance with
them. (See XVIII)

(c) Verify that the follow-
ing procedures existed and
are available:

PRhf-l, Rev. 0
PRE-1, Rev. 0
PRE-6, Rev. 0
PRE-ll, Rev. 0
PRE-12, Rev. 0
PRE-13, Rev. 0
PRP-4, Revs. 0, 1, 2
PRP-5, Rev. 0
PRC-ll, Rev. 2

PRhf-1
4.0

The Director, QA,. will main-tain a list of those holding
QA manuals..

(d) Prior to PRE-9 and PRE-
10, what procedures applied
to interface control, de-
sign changes, and design
verification? '=

'(e) Verify distribution toidentified Project person-
nel.
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AUDIT CHECKLIST

Company Pacific Gas 5, Electric Company

Applicable QAN Rev. 0 thru Rev. 3 Auditor Date

PART A

page 5 of

Appo 8 ~

Crit.
QAM

Ref. Statement Audit Instruction Comment

II,
cont. 1.2 ...These items are classified

as Design Class 1. The Prog-
ram will be'applied to any
particular component, system
or structure in a manner and
to the extent appropriate to
its importance in preventing
or mitigating the conse-
quences of a nuclear accident.

(For information)

3.2,1+
PRE-12

...The Project Engineer is
responsible for identifying
structures, systems and com-
ponents covered by the Qual-
ity Assurance Program.,

(a) Determine how these
items were classified and
designated, and how the
extent of application of
the Program was determined,
reviewed, and verified.

The program shall provide for
indoctrination and training
of personnel performing acti-
vities affecting quality as
necessary to assure that
suitable proficiency is
achieved and maintained.
(10CFR50, App. B)

(a) Verify that training .

and indoctrination prog-
rams were conducted and
documented (prior to PRM-4,
12/3/79).

(b) Verify that effective-
ness of training programs
was audited and documented.





Company Pacif ic Gas K, Electric Company

AUDIT CHECKLIST'ARTA

page 6 of

AppLicable QAM Rev. 0 thru Rev. 3 Auditor Date

Appo Bi
Crit.

QAM

Ref. Statement. Audi t Instruction Comment

cont. 3.3.2 Policy: Train field person-
nel for proficiency in spec-
ial skills required by as-
signed duties.

3.6.2 Items for incorporation as
part of these audit prog-
rams include the following as
applicable...Familiarity of
personnel with required doc-
uments...Effectiveness of
training programs.

2.1.2
(p 6)

The applicant shall regularly
review the status and ade-
quacy of the quality assur-
ance program. Management of
other organizations partici-
pating in the quality assur-
ance program shall regularly
review the status and ade-
quacy of that part of the
quality assurance program
which they are executing.
(10CFR50, App. B)

Report on its adequacy and
the extent to which it is

.being carried out (Director,
QE/QA).

(a) Verify that the status
and adequacy of the PGSE
quality assurance program
was regularly reviewed and
that the reviews were ad-
equately documented.=
(b) Review evidence of re-
view by General Office of
Nuclear Plant Review and
Audit Committee.
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Company Pacif ic Gas 5, Electric Company

AUDIT CHECKLIST
PART A

page 7 of

APPlicable QAN Rev. 0 thru Rev. 3 Auditor Date

App» 8 ~

Crit.
QAM

Ref. Statement Audi t Instruction Comment

IV 3. 2.5. l (a) Do any of these require-
ments apply to subcontract-
ed designers or consultants?If yes, verify that they
were included in applicable
procurement documents. If
no, determine what quality
assurance requirements were
imposed. Determine when
quality assurance require-
ments were imposed on sub-
contracted designers or
consultants by PGErE.

Specific requirements for
suppliers'and

contractors'uality

assurance are con-
tained in the following ap-
plicable documents which are
either appended to or made a
part of the specification or
other purchase documents....
Supplementary Specification
for Manufacturer's Quality
Control Systems...Contract-
or's Quality Assurance Re-
quirements...Supplier quality
requirements for some com-
ponents or work, where the
above documents would be in-
appropriate are either in-
cluded in the specification
or in additional documents.
These provisions require the
supplier to use appropriate
quality control systems to
assure that the technical re- .

quirements are being met...
Equipment suppliers are re-
quired to prepare and submit
their quality assurance prog-
rams for review and approval
...Field contractors are re-
quired to prepare and submit.their quality assurance man-
uals and inspection and test
plans for review and approval.





Company Pacific Gas 5, Electric Company

AUDIT CHECKLIST
PART A

Page 8 of

ApplicabLe QAN Rev. 0 thru Rev. 3 Auditor Date

App. 8.
Crit.

QAN

Ref. Statement 'Audit Instruction Comment

IV 3.2.4.3 The Responsible Engineer re-
ceives a copy of the purchase
order after issuance and is .

required to confirm tha.t the
technical and quality control
requirements are correct.

(a) Verify that the Respon-
sible Engineer documented
his approval of the techni-
cal and quality-related
requirements of purchase
orders for subcontracted
design and consulting ser-
vices..

(b) Was Quality Assurance
Engineering involved in the
review of purchase orders
to ensure inclusion of ap-
plicable quality assurance
requirements?

~ ~
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AUDIT CHECKLIST

Company " 'Pacific Gas 8r, Electric Company

Applicable QAN 'Rev. 0 thru Rev. 3 Auditor Date

PART A

page 9 of

Appe 8 ~

Crit.
QAN

Ref.= Statement Audi t Inst rue tion Comment

V, VI
3.1.2 The procedures developed

to'ontroldocuments include...
a means by which persons
involved in the work can
verify that a copy of a docu-
ment which they hold is an
up-to-date and complete copy.

(a) Verify that such a
means of determining the
status of documents was
available.

'b)

PRE-1, Rev. 0, refer-
enced PRE-5.- Why was PRE-5
never issued? ~





Comp'any Pa.ci fic Gas 5, Electric Company

AUDIT CHECKLIST
PART A

page 30of

Applicable QAH Rev. 0 thru .Rev. 3 Auditor Date

Appe B ~

Crit.
QAN

Ref. Statement Audit Instruction Comment

VII
3. 2. 4.

Lists of technically quali-
fied suppliers for equipment.
specifications are developed
by the Responsible Engineer
and reviewed and approved by
the Materials Department...
Qualified bidders'ists for
construction contracts are
developed by .the Manager,
Station Construction, and re-
viewed and approved by the
Materials Department...The
Responsible Engineer reviews
the program the equipment
suppliers intend to follow to
meet the specified quality ~

control requirements...(The)
recommendation as to which
bidder should receive the
aware...is approved by the
Responsible Engineer's super-
vision in accordance with
policies established by the
Vice President-Engineering...
For construction contracts,
the Station Construction De-
partment evaluates the con-
tractors'roposals and .pre-
pares the recommendation for
award,

(a) Was Quality- Assurance
Engineering involved in the
review of the programs of.
equipment suppliers, design
subcontractors, or con-
sultants?

(b) What policies were es-
tablished by the Vice Pres-
ident of Engineering with
regard to bidder evalua-
tions? Verify that they
were followed.

(c) How does the Station
Construction Department
verify that

contractors'roposals

have adequate
quality assurance provi-
sions?





AUDIT CHECKLIST

«mp»Y Pacific Gas & Electric Company

APP<icab<e ~AN Rev. 0 thru Rev. 3 Auditor

PART A

Page 12 of

Da t'e

Appe 8e

Crit.
QAH

Ref. Statement Audit Instruction Comment

VII
.2.5.3 The PGEE surveillance repre-

sentative...brings major
problems to the attention of
the supplier's or contractor's
management and the Responsible
Engineer, and in these casesit is required that the cor-
rective action be approved by
the Responsible Engineer.

(a) What criteria does the
PGEE surveillance repre-
sentative use to determine
when problems are major and
should be brought to the
attention of the Responsibl
Engineer?

(b) Verify that corrective
action was approved by the
Responsible Engineer.

(c) Was Quality Assurance
Engineering involved in
subcontractor surveillance?





AUDIT CHECKLIST

Company Pacific Gas 8: Electric Company

Applicable QAM Rev. 0 thru Rev. 3 Auditor Date

PART A

Page 12 of

App- 8.
Crit.

0AM

Ref. Statement Audit Instruction Comment

VII 3.3.1 Policy: Execute the on-site
quality control necessary to
support the PGSE Quality As-
surance Program...Each .field
engineer or inspector is as-
signed an individual structur
and/or item of work for which
he is responsible for verify-
ing'ompliance with Engineer-
ing design and specification.
Only the latest drawing infor
mation is used. Either PG8E
or contractor prepared quali-
ty procedures are used for ex
amination of the work...A re-
port of the examination re-
sult is prepared, dated and
signed by the inspector and
forwarded to his superior. If
lack of compliance is evident,
the matter is immediately tak
en up with the responsible
contractor for correction.
Upon completion of the work,
including correction if re-
quired, the report is filed.
Daily logs are maintained to
provide a history of activity
and continuity of work., In-
spection is performed .to the
extent deemed necessary 'by
the supervision, taking into
account the subject matter,
records kept, design and
specification, and criticali-
tv nf <vote e

(a) Verify that.,inspection
activities were recorded in
daily logs.

(b) How did the supervision
determine the extent of in-
spection that was necessary?
Was Quality Assurance En-
gineering or the Responsi-
ble Engineer involved in
that determination?

(c) How did the field en-
gineer or inspector know
that he had the latest draw-
ing?

(d) Who determined what pro-
cedure to use for the work?
How was that documented?





Pacific Gas K, Electric Company

AUDIT CHECKLIST PART A

page 13of

APPlicable QAM Rev. 0 thru Rev. Audi tor Date

App. 8.
Crit.

QAM

Ref. Statement Audit Instruction Comment

VIl Documentary evidence that ma-
terial and equipment conform
to the procurement require-
ments shall be available at
the nuclear power plant....'
prior to installation or use
of such material and equip-
ment. This documentary evi-
dence shall be retained at
the nuclear power plant...and
shall be sufficient to identi
fy the specific requirements,
such as codes, standards, or
specifications, set by the
purchased material and equip-
ment. (10CFR50, App. B)

The effectiveness of the con-trol of quality by contractor
shall be assessed by the ap-
plicant or designee at inter-
vals consistent with the im-
portance, complexity, and
quality of the product or
services.. (10CFR50, App. B)

Verify that the designs, an-
alyses, tests, and qualifi-
cations subcontracted by
PGhE were actually performed
received, and reviewed by
responsible PGEE personnel
to verify conformance to the
specified procurement"'re-
qui'rements.

erify that design subcon-tractors'nd
consultants'ality

assurance programs
'resurveyed and auditedt intervals consistent with

importance, complexity, and
uality of service.





Compan)'acific Gas and Electric Company

.
AUDIT CHECKLIST PART .A

page. 3.4 of

AppLicabl.e QAH Rev. 0 thru Rev. 3 Auditor Date

Appe 8 ~

Crit.
QANRef.'tatement Audit Instruction Comment

XVI Measures shall be established
to assure that conditions ad-
verse to quality, such as
failures, malfunctions; de-
ficiencies, deviations, de-
fective material and equip-
ment, and nonconformances are
promptly identified and cor-
rected. In the case of sig-
nificant conditions adverse
to quality, the. measure shall
assure that the cause of the
condition is determined, and
corrective. action taken to
preclude repetition. The.
identification of the signi-
ficant conditions adverse to
quality, the cause of the-
condition, and the correc-
tive action taken shall be
documented and reported to
appropriate levels of manage-
ment. (10CFR50, App. 8)

Prior to issuance of PRN-3
(2/1/78), what 'measures. were
established to identify and

'ontrolconditions adverse
to quality and obtain cor-
rective action to prevent
recurrence'erify that
these measures were fol-
lowed and that corrective
actions were effectively

'mplemented.





Company Pacif ic Gas & Electric Company

AUDIT CHECKLIST
PART A

Page15 of

AppLicable QAN Rev. 0 thru Rev. 3 Auditor Date

Appo B ~

Crit.
QAH

Ref. Statement Audit Instruction Comment

XVIII 3.6.1
PRM-2

2.1.2

The Director, Quality Engin-
eering, is responsible for
making planned periodic audit
of design, procurement, sup-
plier and contractor quality
control, construction, start-
up, records, training prog-
rams, and personnel and pro-
cedure certification func-
tions as they relate to the
Quality Assurance Program...
Members of audit teams will
not have direct responsibilit
in the area of being audited.

...Engineers assigned to the
Quality Engineering Section
will be experienced in plant
design and construction and
familiar with the quality re-
quirements of the project...
Personnel assigned to the
Quality Engineering Section
will be experienced engineers
specially chosen for their
knowledge and judgement. In-
sofar as possible, audits will
be conducted by individuals
who have had no close connec-
tions with the function being
audited.

(a) Review audit schedules
for planning.

(b) Verify that all aspects
of the quality assurance
program were audited, in-
cluding Quality Assurance
Engineering.

(c) Verify that audits
evaluated adequacy of pro-
cedures.

(d) Verify that auditors
were independent of the
area being audited (espec-
ially for engineers as-
signed to auditing).

(e) Verify that auditors
were properly qualified and
trained.

(f) Verify that audit re-
sults were issued within 10
days and were reviewed by
responsible management.

(g) Verify that follow-up
action and timing including
reaudit of deficient areas,
was taken where necessary.
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Design Control





Company . Pacific Gas and Electric Ccmpany

AUDIT CHECKLIST PART B

page 1 of 3.3

Applicabl.e QAM Rev. 0 thru Rev-. 3 Auditor Date

App. B.
Crit.

QAM

Ref.
Statement Audi t In st rue tion Comment

3.2.1

3;2,2.1

e Department of Engineezfng js
responsible for the preparation of
designs and specifications,, .This-
responsibility includes the specifi-
cation of quality assurance require-

ts...,The banality Assurpnce pro
an requires written procedures

4d.ch assure that the regulator re-
quirarents and the design. bases are
roperly incorooxated in the ppecj;

fications, dr~ps, and the qther-
desj.gn docgnents prepared by the
Departzrent of Engineerblg, A system
of design reviews is provided to
erify that designs meet regre-

ts in all respects...,Ppsponsj;
le Engineers develop design cratw-

ia...gmre design cmpiepgnts are
de ~ the W% pr other'j.lingo
fore the Atcpjic Enexgr Cam@psion,

they me jncorpogated 9ito the
design ...Auestians jn this area are
referred for resolution to the

'afety Analys>s Pppoxt Loup.

Using the design criteria, the
design inputs, and calceotual design
as p. start$ ag point, des~ draw-.
ings are prepared,

(For Information)

3..2.2,2 Specifications and purchase orders
are reviewed by the Safety Analysis
Report Group to confirm that the
regulatory requirements are properly
incorporated.



0



Compan)'acific Gas K, Electric Company

AODIT CHECKLIST
PART B

Page 2 of

Appl. icab Le QAH Rev. 0 thru 3 Auditor Date

Appo 8o
Crit.

QAM

Ref. Statement Audit Instruction Comment

PRE-l,
Revs.
1, 2,

The Project Engineer is
re-'ponsiblefor preparation and

issuance of the following:
Project Correspondance File

Index

(a) Verify that -the Project
Engineer prepared a Project
Correspondence Pile Index
and a Summary of Specifica-
tions.

20

PRE-2,
Rev 3

Summary of Specifications

Para. 3.2.1 —'Each assigned
engineer shall develop and
prepare information which identifies the specific functions
to be performed by a struc-
ture, system, or component,
and the specific values or
range of values chosen

for'ontrollingparameters as ref-
erence bounds for design..;This information is to be doc-umented by a Design Criteria
memorandum or similar docu-ent.

(b) Randomly select a mini-
mum of 6 Class I items (2
from each discipline, Elec-
trical, hlechanical, and
Civil),from the Summary of
Specifications, for later
use in verifying design
criteria and engineering
releases were prepared per
PRE-2 and PRE-14 (See Checklist items ~ and ~)
Verify that Design Criteria
hfemoranda- were prepared
for items selected. in 1,
above.





Company

AUDIT. CHECK IST

Pacific Gas & Electric Company

PART 8

Page 3 of 13

Appl.icable QAN Rev. 0 thru Rev. 3 Auditor Date

Cri t.
QAM

Ref. Statement Audit Instruction Commen t

3.

4,

PRE-3,
Rev. 1

PRE-4,
Revs.
1, 2

Para. 2.2-Responsible Engin-
eers are responsible for:1)
providing written design cri-
teria in accordance with
PRE-2, "Design Development,"
to the Design-Drafting Depart
ment for the Development of
Project drawings...

The complete file of specifi-
cations with all approved
changes is located in the

'Engineering Department Cen-
tral Files.

For the items selected in
l., above, verify written
design criteria were pro-
vided to the Design Drafting
Department.

Verify that the specifica-.
tion file for the items
chosen in l., above, is
complete.

5. 3.2. 2. Design reviews are conducted
by competent persons other
than those who performed the
original design..; Comprehen-
sive reviews of Design Class T.

structures and'systems as-
sure that the necessary design
steps have been taken.

(a) Verify that Design Re-
views were performed, and
by individuals other than
those who performed the
original design.

(b) How were the necessary
design steps determined and
documented? Verify that
the necessary steps were
taken.





Company Pacific Gas Sr, Electric Company

E

. AUDIT CHECKLIST-

~ '
PART 8

Page 4 of 13

A amicable QAN
Rev. 0 thru Rev. 3 Auditor Date

App. 8.
Crit.

QAN

Ref. Statement Audit Instruction Commen t

5.
cont.

PRE-6
Rev. 0

(~)
7/17/70

Para. 3.1 — Comprehensive re'-
views of. Design Class I struc
tures and systems shall be
conducted to assure that the
design is complete and ade-
quate, and confirm that the
design bases have been pro-
perly incorporated in the de-
sign.

(c) Verify required design
reviews for items chosen in
1., above, have been per-

'ormed.

Para. 3. 2 — The Responsible
Engineer or Lead Engineer wil
notify the Supervising Engin-
eer when the design is com-
plete enough for a review to
be conducted. The Supervis-
ing Engineer will then desig-
nate an engineer to conduct
the review. The design reviewill be conducted by a quali-
fied engineer who has had no
significant involvement in
the design under review. The
reviewing engineer will pre-
pare a report .of his work.

'(d) Check reports for the
items chosen in l,,above.

NOTE: Final Hosgri Criteria
established May 9, 1977.





Comp»Y Pacific Gas and Electric

AUDIT CHECKLIST
PART B

page 5 of ] 3

Applicable QAM Rev. 0 thru Rev. 3 Auditor Date

Appo 8 ~

Crit.
QAN

Ref. Statement Audit Instruction Comment

5.
cont.

PRE-6
Rev. 0

(7)
7/17/7

Design reviews shall consider
as a minimum the design steps
outlined in Quality Assur-
ance Procedure PRE-2, "Design
Development". An engineer
conducting a review shall
make thorough preparations
and shall develop a plan to
assure that all critical as-
pects of the design are ex-
amined. Engineers conduct-
ing reviews shall also justi-
fy why.certain aspects, if
any, were not considered. A
typical System Design Review
Check List for guidance in
preparation of the design re-
view procedure is attached.

(e) Verify existence of
plan developed in accord-
ance with PRE-6.(Iiote this
requirement was deleted in
Rev. l,dated March 15, 1977.
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AODIT CHECKLIST

Company Pacific Gas and Electric Ccmpany

Applicable GAN Rev. 0 thru Rev. 3 Audi tor Date

Page 6 of l3

App. B.
Crit.

GAN

Ref. Statement Audit Instruction Comment

3.2.2.3 Design changes, including changes
proposed by suppliers and contrac-
tors, are referred to the Responsi-
ble Engineer and his Supervising
Engineer for review and written
approval.

(a)'erify that design changes
were approved by the Responsible
Engineei and his Supervising
Engineer.

(b) Vez ify that Design Reviews
were performed to determine the
impact of design changes On the
original designs

(c) Verify that changes were"revi~ for imoact and change
to FSAR.





CompanY Pacific Gas and Electric Comoany

Applicable QAM Rev. 0 thru Rev. 3

AUDIT CHECKLIST

Auditor Date

Part B

page 7 of'y3

App. 8-
Crit.

QAN

Ref. Statement Audit Instruction Comment

EEE
7. 3.2.2.2 Suppliers/contractors performing

design are also required to conduct
design reviews.

How did PG6K ensure that suppli-
ers/contractors conducted design
reviews? Verify that PC6K
procurement donxrents required
design reviews to be perforned.

The Responsible Engineer does not
check a supplier's design unless
there is reason to believe such
a check is necessary.'t

cd.teria j,s used to deter-
mine the necessity of such a
review? Determine if any such
reviews were perforated.





~ '

Company Pacific Gas and Electric Company

APPlicable QAM Re> P thru Re~, 3

AUDIT CHECKLIST

Avditor Date

Page 8 of 13

Appo Be

Crit.
QAM

Ref.
Statement AUdit Instruction Comment

8. 3,2.4,1 The Responsible Engineer deye3qpg
the technical re~epgntp and coor-
dinates the work done by intezfac~
engineers on the specjigzcatj.qn,
Draft specigicatiqns are reviewed by
all engineers engaged jp the design
hose work might be affected by the
equ'ipnent, and by other"engjpeegs as
approprjate, e,g,, material applica-.
tions and quality ass~ance...,The
5re3. specificatj;ons ~e zan;edged
and sj.gned off by 'the Ppqponsj.ble

gjneer, and the Dapartpent Chiefs,

9) Hm does the Responsible En-
gineer cooi4pate the jntezfac-.
jag engineers foj wozk on speci

'.cations?

Q)>i~ere fjnal soecjgications
renewed with all the jnt~facjp
engineers who made ccppants on

'hedraft specificatj.one~

'(c) perify that the fjnal speci
ficatiqns were renewed wd
approved by the +sponsible
Engineer and the Eeoartment
Chiefs,



0



Company Pacific Gas and Electric Canpany

Applicable QAM Rev. 0 thru Rev. 3 Auditor

AUDIT CHECKLIST =

Date

PART B

page 9 of 33

Appe B.
Crit.

QAYi

Ref. Statement Audit Instruction Comment

II S IV

9.

3.2.2.2 ...Correspondence, construction
drawings, specifications, etc, are
revia~d by Supervisiag Zapjaeers
and others who may be affected in
their principal respmsibility,.
In addition, the Respmsjble Engi-
eer reviews correspondence received

Ran suppliers.

(a) Jjho determines +o may be,
affected? $4at criteria are
used $n the deterrqiaation~

(b) Verify that co~espqndence
was reVj.ewed by pupils~~
Engineers and the Pespqnsjble
Engineer.

(c) Review correspondence and
documentation to and from K%E
and ANCO, URS/Blume, EDS,

EES,'arding-Lavmnand Wyle-for con-
trol and distribution.

(d) Review drawing transmittals
to Blune for piping analysis
work to determine whether design
or as-builts were sent.





Company Pacific Gas and Electric Gmpany

Applicable QAN Rev. 0 thru Rev. 3

AUDIT CHECKLIST

Auditor Date

PART B

Pa9e j0 of ].3

App. B.
Crit.

III
10.

QAM

Ref.

3.2.2.2

Statement

Vnere a design is so Qmovpti~ og
has so many inter-related rect;e-.
vents that independent review by '.

individual engineers would not
assure a comprehensive mew, a
review meeting j.s held g,th can-
cerned engineers and the gpsponsj.~ .

ble Engineers, Situate,ons zeai4r-
ing this review are identify'.ecI by
the Supervising Engineers and j.t j,s
thej.r responsibility to call and
conduct such pgetjagq,

'Audit Instruction

Does the Supervising Engineerdete~e when' design. fs "so
ianovative" ox has '~y mtez-
gelated zeau4epgnts" 7 74gt
cd,terna pje used jn the deter
gyration and hm i,q j,'t dq~n

ted'omment





Comp»>'acific Gas and Electric Company

Applicable QAM Rev. 0 thru Rev. 3

AUDIT CHECKLIST

Auditor Date

PART B

Pa9e 11 o ]3

App- B.
Crit.

EII

12.

QAM

Ref.

3.2.2.1

3.2.4.3

Statement

lf changes are made later to the
drawing, they must be designated in
the change block and approved by
the Responsible Enp;ineer, (the Lead
gineer,, and) the Supervising
Engineer. (Rev, 3, 4/15/74},

...The Station Construction D part
ment may edit the technical mater-
ial furnished jn the ERi, but any
changes of substance to the techni-
cal material require approval of th
Responsible Engineer.

Audit Instruction

>ex~ that @eking changes pere
approved by the Response.ble
Engineer or the Supervising Engi
neer; prior- to 4/33/74, and bv
the Responsible Engineer, the
Lead Engineer, and the Supervising
Engineer, after 4/15/74.,

How is j,t detepnined ~ether the
Station Constructs.on Department
changes to technical materjal. pre
editorial or technical, and who

s that determjnation?

Comment
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«mPanY Pacific Gas K, Electric Company

Applicable QAH Rev. O thru Rev, 3

AUDIT CHECKLIST

Audi tor Date

PART 3

Page 12 of 13

App» 8 ~

Crit.
QAN

Ref. Sta temen t Audit Instruction Commen t

13.
PRE-13,
Revs.
15,2

Para. 2.1 (Rev. 1) The Supervisor,
Records and Reproduction, of Design
-Drafting Department is responsible
for preparing and distributing
copies of the Construction Drawing
List.

Para. 3.2 (Bev. 2) The Construction
Drawing List willbe reissued
monthly.

Para 3.2.1 —Supplements to update
the Construction Drawing Index will
be issued periodically, but at
least every tv'eeks. „

Verify existence of Construction
Drawing List.

a) Check that Construction Drawin
List was kept up to date.

) Verify that Construction Draw-
ing Index supplements were is-

ed periodically.

) Verify that applicable drawing
or items chosen in l., above,
ppear on the Construction Drawin

ste

) Check against list sent to
wbcontractors.





«mP»~ Pacific Gas S. Electric Ccmpany

APPlicable QAN Rev. 0 thru Rev. 3

AUDIT CHECKLIST

Auditor Date

PART 8

Page 13 of 13

App. B.
Crit.

QAM

Ref. Statement Audi t Inst ruc t ion Comment

14.

PRE-14,
Rev. 1

Para. 2.1 —The assigned engineer
is responsible for: (1) initiating
the Engineering Release form; (2)
coordinating, if necessary, the
review of all documents listed on
the form; and (3) evaluating,= ap-
proving, and forwarding the Engin-
eering Release to his supervisor.

Verify that engineering release
forms were completed for the
items chosen in l.,'bove.

Para. 2. 5 —The Manager, 'tation
Construction, is responsible for
issuing hfanager's Releases and
Field Installation Releases and ,

assuring that no Design Class I
ccmponent is installed in the plant
without a satisfactorily ccmpleted
Engineering Release, hhnager's
Release, or Field Installation Re-
lease. A Field Installation Re-
lease may be used for listed Design
Class I off-the-shelf items pur-
chased by PGRE Engineering for
which the quality can be verified
after receipt,

Verify, if possible, that re-
leases were issued prior to in-
stallation for the items chosen
in l., above. (Note that supple-
rn nt to PRE-14 dated January 20,
1971, modifies this requirement
under certain circumstances.)



0



PART C

Follow-up Questions from Supplier Audits





Company P.G g F

Applicabl.e QAN Auditor

T CHECKLIST

Date

Part C

Page 1 of 4

App e Se

Cri t.
QAH

Ref. Statement Audit Instruction. Comment

Items for PGGE Audit — From
RFP's EDS Audit File.

1) Review contents of PGGE
File 146.29~ plus others as
applicable~ for evidence of
interface instructions,
control of design criteria
control of design inputs,
etc.

2) Review level of control
established for PGGE documen
"Guidelines for Design of
Pipe Supports & Restraints."
This was basic criteria
document for both EDS 6 EES
ork,

3) Review design file for
support N58S-37A (EDS calcul
ackage N022). EDS recommen

stiffening of support to mee
esign allowables. Was supp
hanged in field'? (Revision

3 of calculation package
should be in file as current
evision.)

tion
ed

4) Review design file for
support 598-96A, (EDS calcula
ackage N030). EDS recommen
odification to meet criteri
as support modified in fiel
evision 0 of calculation
ile was used by EDS.)

ion
ed

~ P ( V " - ' e





Company

Applicable QAN

AUDIT CHECKLIST

Auditor Date

Part C

Page 2 of 4

Appe 8 ~

Cri t.
QAiN

Ref.
Stateme'nt Audit Instruction

5) Review design file for
support 174-6A (EDS calcula
package I036). EDS recommen
anchor bolt modification to
meet design criteria. Were
anchor bolt changes made?
(Revision 4 of calculation
was issued by EDS & should
be in file) .

ion
ed

Commen t

A ~

' 'L

'1 )l ~ ~





~ ~

Company

Applicable QAH Auditor

T CHECKLIST

Date

Part C

Page 3 of 4

Appe Si
Crit.

QAi'i

Ref. Statement

Items for PG&E Audit — Prom
FP's EES (Cygna) Audit Pile.

Audit Instruction

1) Review PG&E file for
evidence. of scope of work
definition and interface
controls. Nas EES ever
responsible for piping
analysis?

2) Check control over PG&E
"Guidelines for Pipe Suppor
and Restraints" Nhy did EES
use Revision 4 & EDS only
have Revision 1? Nhat was
in Revisions 2,3, & 4 that
would pertain to EDS scope?
Nhat was in Revision 2 (not
received by EES) that would
effect EES scope?

Commen t

ocument,
s

'VI ~ r'
~ +~~'T~'l~

3) PG&E letters transmitted
li.sts of hangers to be anal
and therefore established
scope of work; EES file ha
the following letters: 10/1
9/26/77, 9/7/77, 9/1/77,
8/16/77 (2 letters),
7/25/77, 7/13/77, 7/12/77,
7/6/77, 7/1/77, and 3/31/77.
Xs there evidence of other
letters in PG&E file not
received by EES?

4) PG&E letters dated 7/13/
transmitted data indicating
design of support ~48-17R
should be verified by EES.
EES has no record of what w
done with this support (See

~ ~ - ~

zedg

/77,

s





Company

IT CHECKLIST
Part C

Page 4 of 4

Applicabl.e QAH Auditor Date

App0 8 ~

Cri t.
QAH

Ref. Statement Audit Instruction

EES AFR-1.) What PG&E
records regarding this suppo t?

Comment

5) Check a minimum of 5 more
supports chosen at random
from correspondence listed
in item 3, above, to verify
that PGSE design criteria
were met. Check documentati
accompanying transmittal of
design criteria, and
transmittal of engineering
suppliers'ecommended desig
changes.

6) EES recommended a change
to design of hanger $ 98-134R
Check for evidence of receip
of information at PG&E and
implementation of
recommendation (EES calculatfile 1137).

on
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MG X. Santa Cruz. Avcrutc
Los Gotos, C;iltfor»ia 9~080 (408) g54-9 I 10

January 26, 1982

Robert L. Cloud and Associates, Inc.
125 University Avenue
Berkeley, CA 947 10

Sub ject: Report of R. P. Reedy, Xnc'
Review of Harding Lawson Associates

Dear 4fr. Cloud:

Attached is a copy of our Qua 1ity Assurance Review
report of Harding Lawson Associates (HLA). VIe have
reviewed the HLA Qua lity Assurance Program 's it related
to seismic safety-related design services performed for
Pacif ic Gas and Electric Company prior to June 1 978 ~

A1 1 detai 1 s of our review are contained. in this final
report o

X n view 'of the fact that 'e could not verify that the
HI A Program met'he requirements of lOCpR50, Appendix

B,'e

recommend that an independent geological review be
conducted for the work per formed prior to June, 1 978.

Very truly you

oger . Reedy, P. E.
R.. REEDY, XNC'.

RPR: na

Enc 1 .





QUAI XTY ASSURANCE REVXE0 REPORT

PHASE X

SEXStlXC SAFETY-RELATED DESXGN SHRVXCHS

PERI'ORthED FOR PGSrH

By

HARDXNG LAWSON ASSOCXATHS

PRXOR TO JUNE 1978

R. P. Reedy, Xnc.
January 26, 1982

EILA 1/64





Quality Assurance Program Review Report
Phase I

Seismic Safety-Related Design 'Services
Performed for PGSH

By
Harding Lawson Associates

Prior to June', 1978

Xntroduction

Scope:

On January 11, 1982, R. P. Reedy, Inc. completed the
Quality Assurance Review and Audit of Harding Lawson
Associates (HLA).

'The purpose of this review and audit was to address the
adequacy of HI A's quality assurance yrocedures, controls
and practices concerning the development, accuracy and
transmittal of seismic safety-related information by HLA
'to PGSH and other consultants to PGErH. The basis of

- this review and audit was to determine if the HI.A
=Quality Assurance 'rogram as implemented prior to June
1978 met the related requirements of 10CPR50, Appendix B

;for the seismic safety-related design services performed
'orPGSH's Diablo Canyon Unit 1 Plant.

Type of Design Services:

During the time in question HLA yerformed soil
investigations, geotechnical studies and consulting for
the Diablo Canyon Unit 1 Plant. The princiyal purposes
of the HLA work was to determine yhysieal characteris-
tics of subsurface materials, provide design criteria
and specifications for soil fills, provide designcriteria for foundation support and to determine slope
stabilities.
Contracts:

PGM had identified'the following series of PGKH General
I'tanager 'uthorizations (contracts) applicable to HLA
prior to June 1978. These ',vere:

HI A 1/26/82 2/64 '





(1)
a I167027

(2)
Letter
3/14/68

12/10/G8
12/22/69
9/26/73
1/15/74 .

2/21/78
~ 5/ 3/78

(3)
Authorization

64303
G4832
65598
68869
68869-A
68869-B
68869-C

{4) '5).
Contract HLA Job No.

Eng. 11-68 569.8
569,8
569.010.04

'69.021.04
569. 021. 04
569.031.04.
569.034.04 5,

569. 035. 04

On January.8, 1982, we. received. a listing (HLA'Jobs,
Diablo Canyon, PGhE) of all HLA contracts with
PGhE(included's Appendix ' to this report). . The
correlation to HLA job number .shown in (5), abov'e,'is
apparent and was not positively verified. Based on our
review and, discussi.on of the HLA . listing with her..H.
Taylor of HLA, .we'oncluded that. parts of each contract
included. seismic safety-related design worlc, and therefore,
our'. review would encompass objective evidence from'each
contract and none were excluded from consideration.

*
~

Evaluation Criteria:
' Our'. Qualitg Assurance Review of HLA used the applicable

requirements of 10CPR50, Appendix 8 and included ANSI
.=Standard N45.2.20, "Supplementary Quality. Assurance

Requirements 'or Subsurface Investigations for Nuclear
Power Plants," as the Quality Assurance criteria that were
to be met. We evaluated the ELLA Quality Assurance Manual
and procedures applicable at the time the activities were-
performed, reviewed documentation and records, and
interviewed EILA . key employees to evaluate implementation
compliance with the requirements of Appendix B and
N45. 2. 20.

It should be pointed out that HLA contracts began in 1968
and 'the NRC (AEC at that time) requirements of 10CPR50,
Appendix B were . not published until 1970. Xn addition,
the final draft of the ANSI N45;2.20 was only issued for
final balloting of the ANSI N45.2 Committee in 1978.
Further we could not find any evidence that the
requirements of Appendix B were imposed on HLA. contracts.
Because of this much of our review 'as to establish
whether or not the- essential criteria of these documents
were met.

Conclusions

On the basis of our review it was concluded that:.
HLA'/26/82 3/64





(1) EILA was not required to implement a formal Quality
Assurance Program for tneir activities prior to April
10, 1978.

(2) The EILA Quality Assurance Program and operating
procedures applicable to the activities performed prior.
to June 1978 did not prescribe adequate controls to
comply with the applicable criteria requirements of
10CPR50, Appendix B, or ANSX N45.2.20.

(3) There -was not sufficient objective evidence available
~ at HLA 'o establish that a controlled system was in
effect which could be accepted as equivalent to
10CPR50, Ayyendix B.

Method- of Review

The method of review for HLA consisted of the following
steps enumerated as (1)'through (4) below:

(1) An introductory meeting was held with EILA on December .

28, 1981. :The purpose of this meeting was to obtain an
understanding of . the HLA organization, the type of design
services provided to PGhE, and to verify what contro1ling
program, practices and procedures had been ayylied to the.
work performed. We also indicated the type of Quality
Assurance review we would be making. Our questions during
this meeting were based on a preliminary review of the HLA
Quality Assurance EIanual and Operating Procedures. Aypendix
A lists the EILA, PGSE and R. P. Reedy, Xnc. personnel in
'attendance at all meetings with HLA.

(2) We reviewed the EILA Operating Procedures and
Quality'ssuranceManual. apylicable to activities performed yrior to

April 10, 1978. This review consisted of a comparison of
the Procedures and Manual with the 10CPR50, Ayyendix B
criteria requirements for X Organization; XX Program; XXX
Design Control; XV Procurement Document Control; V
Xnstructions, Procedures and Drawings; VX Document Control;
VXX Control of Purchased Material, Equipment and Services;
XVX Corrective Action; XVXX Quality Assurance Records;,and
XVXXX Audits. These criteria were selected as being
applicable to HLA based on their work. HLA'lso
subcontracts for certain services such as boring and
laboratory testing. The Program Review. checklist is.
included as Aypendix C of this report. The EILA Pield
Engineer's Notebook, October 1973, was .included in the
review as part of HLA's operating procedures.

HLA 1/26/82 . 4/64





(3) Because our review disclosed an inadequate Quality
Assurance program in comparison to the applicable lOCPR50
Appendix 8 criteria, a meaningful audit checklist could
not be used to review the HLA program. Therefore; it was
decided 'to use, the generic program review-audit checklist
included as Appendix D of this report. The basic approach
was to audit what evidence did exist to determin'e whether
or not an equivalent quality assurance system had been ineffect.

I 1

*,. h ~

(4) The,'Quality Assurance audit of HLA was performed on
January 8'nd ll; 1982. It became apparent on January 8that the audit could not be, conducted as structured. It
was then .decided to .review documentation and notes and tointe'rview. for evidence of. compliance.. Additionally, on.
January ll; an interview-review against .the requirementsof ANSI N45.2.20,'as performed. A summary of comments
from the January. 8 and 9 review is included as Appendix

L'fthis report.
"'Summary of Pindin s and Observations

'I

;The primary finding/'s that a Quality Assurance Program
was not in effect for'the scope of work we reviewed.
'The above findings were reviewed with Mr. Henry Taylor at
an exit interview and he stated he did'ot disagree.

HLA 1/26/82 5/64
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Name ~Com any

Attendance

uestion Meetin~
12/28/81 1/8/82

Audit
1/ll/82

H. T. Taylor HLA

hi. bI. Sheeny PGSE

F. Zerebinski PGSH

P. J. Herbert RFR, Xnc.

3Y. S. Gibbons RFR, Xnc..

R. F. Reedy RFR, Xnc.

HLA 1/26/82 7/64





APPHNDXX B

HLA CONTRACT LXST
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>rLA
NUiAIBER

569. 8

569,010.04

ATTACH.iENT B

ELLA JOBS, DIABLO CANYON, PGGE

DESCRIPTION

Soil Xnvestigation
Xntake and Discharge Lines
Borrow Area and

Switchyards'nit

1 and 2 ~

~ Soil Xnvestigations, Consultation a
Field Observations
Xncluded-

Power Plant SlopePill Site
~ 'andslide on Bluff

Pismo Beach Laydown
Switchyard Pills
Rock Bolting Excavation
Discharge Structure
Xntake. Structure
Warehouse

REMARKS

1968

1969
througll
1973

569 021.04

569,031.04

569,034.04

Stability Evaluation
Power Plant Cut Slope
Also-

Bluff Landslide
Security and Administration

Building
, Raw Water Ponds

Solid Radwaste Storage Facility
Geotechnical Studies

~ Xncluded-
Water Storage Tanks
Diesel Fuel Oil Tanl-s
Xntake Structure

Consultation
Xncluded-

Water Storage Tanks
Raw Water Reservoir Area
Cut Slope Above Plant
NRC Meetings
Simulator-Administration Buildings
Archeological Resource SLO-2
Breakwater hIodel Aggregate
Sludge Pond
Entrance Road
Condensate Tanks

1973 to
1976

Pebruary'978

April 1978
to present

69,035.04 Comprehensive Design Review Qf
'Auxiliary Saltwater Piping Syst;em

April 1978

HLA 1/26/82 9/64
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R. F. REEDY, INC.

PROGRAM REVXE'Ã CHECKLIST

~ ~
I

ORGANIZATION, Harding Lawson Associates (HLA)

ADDRESS: 20 Hawthorne Street

Sari Francisco, CA 94105

'QA

PROGRAM REFERENCE:.. QA Program, no date

Operating Procedures, no date

REVIEW CONDUCTED BY:

REVIEWED BY:

DATE: tZ S 8(
DATE:~W

DATE:~Eh Z~
DATE: / I'+

NO. OF PAGES: 20

Elf A 1/26/82 ll/64





? ROJECT:

,
Diablo Can on Sub ect:

PROGRAM REVIEW CHECKLIST—

Harding Lawson Associates
Page l of 20

Pa e of

iTEH
NO,

RZgUIREiiKNT

The applicant shalL be responsible
for the estab lishment and executi on.
of the quality assurance program.
The appLicant may delegate to
others, such as contractors, agents
or consultants, the work of estab-
I.ishing and executing the qvality
assur ance program, or any part
thereof, but shaLL retain responsi-
bility therefor.

PROGRAM AND

PROCEDURE,
REFERENCES

YES N/A REVIEW COi&KiHS

QA Program was supposedly
prepared in 1977. The QA
Manual and Operating Procedures.
transmittal is dated 12/7/81.

2. The authority and duties of per- .

sons and organizations- performing
activities affecting the safety-
related functions of structures~
systems, and components shaLL be
c Lear Ly estab lished and delineated
in writing. These activities
inc lvde both the per forming fvnc"
tions of attaining quality objec-
tives and the quality assurance
functions. The quality assurance
functions are those of (a) assuring
that an appropriate quality assvr-
ance program is established and
effectively executed and (b) veri-
fying, svch as by checking, audit-
ing, and inspection, that activi-
ties affecting the safety-related
functions have been correctly
performed.

Quality objectives and
responsibilities are not
addressed until 1977 OA Program.

~ ~

HI A l/26/82 l2/'64
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PROGRAM REVIEW CHECKLIS7

HLA Page 4 of 20

'ROJECC: Diablo Can on Sub ect: II Pro ram (A . 8) Pa e of

". TEH
ifO. REQUIRE KNT

PROGRAM AK)
PROCEDURE

'EFERENCES

YES NO N/A REVIEW COETS

3 ~ The quality assurance program
shaLl provide controL over activi-
ties affecting the qua lity of the
identified structures, systems, and
components, to an extent consistent
with their importance to safety.

Not addressed.

4. Activities a ffec ting qua lity
shaLL be accompli shed under suitably
controLled conditions. Conditions
include the use of appropriate equip
ment; suitable environmentaL condi-
tions for accomplishing the activ-
ity, s«ch as adequate cLeanness; and
assurance that aLL prerequisites for
the given activity have been satis-
'fied

Not addressed.

'. The program shall take into
account the need for special con-
trols, processes, test equipment/
tools, and skjLLs to attain the re-
quired quaLity, and the need for
verification of quality by inspec-
tion and test.

Not adequately addressed.
Training j.s inadequate;
equipment controls are almost
nonexistent.

HLA l/26/S2 15/64





HLA Page 5 of 20

PROGRAtf REVIEW CHECKLIST=''';

'ROJECT: Diablo Can on Sub ect: II Pro ram (A '. 8) Pa e 3 of

iTEH
NO.

RE/UIREHENT

PROGRAH ABD

PROCEDURE

REFERENCES

YES 'O . - N/A REVIEW COHMENTS

6. The program shaLL provide for
indoctrination and training of per-
sonneL performing activities affec-
ting quality as necessary to assure
that suitable proficiency is
achieved and maintained.

Indoctrination and training
consists of an evening program
and on-'he-job review.

The applicant shalL regularly
review the status and adequacy of
the quality assurance program.- Han-
agement of other organizations par-
ticipating in the quality assurance
program shall regularly review the
status and adequacy of that part of
the quality assurance program which .

they are executing.

QA Officer reports to HLA
management after adoptioq

of"'977

QAP.

HLA '/26/82 16/64





HLA Page 6 of 20-

* „, C

PROGRAM REVIEW CHECKI,IST

ITEM
NO,

REQUIREMENT

?ROJECT: 'iablo Can on Sub act: III Desian Con r o
PROGRAM Ai%)

PROCEDURE

REFERENCES
YES NO N/A REVIEW COEKNTS

of

Measures shaLL be established to
assure that appLicable regulatory
requi r ements and the design basi s,
as defined in Para. 50.2 and as
specified in the License applica-
tion, for those structures,=sytems
and components to which this
Appendix applies are correctly
translated into specifications,
drawings; procedures, and instruc-
tlons ~

Not, addressed

2. These measures shall. include
provisions to assure that appropri-
ate quaLity standards are specified
and included in design documen'ts
and that deviations from such stan-
dards are controlled.

IXX-A Mentioned, but. noh specific.
References writi:en instruci ions
for field exoloration.

HLA- 1/26/82 17/64
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HLA Page 7 of 20

~ t

PROGRAM REVIEW CHECKLIST

?ROJECT: ..Diablo Can on SQb eCt T Pa e of

ITEM
NO.

REQUIREMENT

PROGRAM AND

PROCEDURE

REFERENCES
YES NO'/A "

REVIEM COMMENTS

3 ~ Measures shall also be estab-
Lished for the selection and
review for suitabiLity of appli-
cation of materials, parts, equip-
ment, and processes that are
essentiaL to the safety=related
functions of the structures,
systems, and components.

Not addressed.

4 Measures shall be established
for the identification and controL
of design interfaces and for. coor-
dination among participating
design organizations..

Not addressed.

5. These measures shall include
the establishment of procedures
among participating design organi-
ations for the review, approvaL~

release, di.stribution, and revi-
sion of documents involving design
interfaces.

Not addressed.

HLA ,1/26/82 1S/6'4
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PROGRAH REUIEW CHECKLIST

HLA Page 8 of 20

)JECT: Diablo Can on Sub ect: III Desi n Cont l Pa e of

REgUIREi~KNT
PROGRAH AND

PROCEDURE

REFERENCES

la
,. YES NO REVIEW COEENTS

The design control measures
shall provide for verifying or
checking the adequacy of design,
such as by the performance of design
reviews, by the use of aLter native
or simplified calculationaL methods,
or by'he performance of a suitable
testing program. The verifying or
checking process shall be performed
by individuals or groups other than
those who performed the originaL
design, but who may be from the
same organization. Where a test
program is used to verify the ade-
quacy of a specific design feature
in Lieu of other verifying or
checking processes, it shaLL in-
clude suitabLe qualifications test-
ing of a prototype unit under the
most adverse design conditions.
Design control measures shaLl be
applied to items such as the fol-
Loving: reactor physics, stress/
thermal., hydraulic~ and accident
analyses; compatibiLity of mater-
ials; accessibility for inservice
inspection, maintenance, and
repair; and delineation of accept-
ance criteria for inspections and
tests.

HLA 1/26/82 19/64





HLA Page 9 of 20

pROJECT Diablo Can on

PROGRAM REUIEH CHECKLIST

Sub ect: III Desi n Control (A . 8) Pa e Qf

LTBf
NO.

REJUIREiENT
PROGRAH AND

PROCEDURE

REFERENCES
'

YES NO NQ. REVT.EH COETS

7. Design changes, including field
changes, shaLL be subject to design
control measures commensurate Mith
those applied to the originaL
design and be approved by the or-
ganization that performed the ori-
ginal design unless the appLicant
designates another responsible

'rganization.

HLA 1/26F82 20l64
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HLA Page 12 of 20

PROGRAM REVIEW CHECKLIST

)JECT: Diablo Can on Sub ect: VX Document Control (App. B Pa e1 of l

cM

). REQUIREMENT

PROGRAM AND

PROCEDURE

REFERENCES

YES NO REVIEW COMMENTS

Heasures shal.l be established to
control the issuance of documents~
such as instructions, procedures,
and drawings, including changes
thereto, which prescribe aLL activi-
ties, affecting quaLity.

Not covered.

These measures shal.L assure that
documents, including changes are
reviewed for adequacy and approved
for reLease by authorized personneL~
and are distributed to and used

at'he

l.ocation where the prescribed
activity is performed.

Some documents are reviewed;
extent and description are
inadequate,

Changes to documents shaLL be
reviewed and approved by the same
organizations that performed the
originaL review and approval unLess
the applicant designates another
responsible organization.

Not addressed.

HLA 1/26/82 23/64'
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ROJECT: Diablo Can on

'I II

ISOLA Page 14 of 20

e ~ ~

f

PROGRAH REVIEW CHECQ IST
VII Control of Purchased Haterial, '-

Sub ect: E ui ment and Services (App. 8) Pa e 2 of 2

',i TEH

i NO.'I
REJU IREHENT

PROGRAH AND
PR'OCEDURE

REFERENCES
YES NO N/A REVIEW COMHENTS

Oocumentary evidence that material
and equipment conform to the pro-
curement requirements shaLL be
availabLe at the nuclear power- .

plant...prior to instalLation or
use of such materiaL and equipment.
This documentary evidence shall be
retained at the nucLear power- .

plant...and shall be sufficient to
identify the specific requirements,
such as codes, standards, or speci-
fications, met by the purchased
material and equipment.

4, The effectiveness of the 'controL
of quality by contractors shaLL be
assessed by the applicant or desig-
nee at intervals consistent with
the importance~ complexity~ and
quantity of the product or services HLA 1/26/82 25/64
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HLA.Page 17 of 20

?ROJECT: Diablo Can on Sub ect:

PROGRAH'EVIEW CHECKLIST

h

alit ssu'ra'e co d ( Pa e of

ITEM

I NO.

l

'1.

REQUIREMENT

Sufficient records shalL be main-
tained to furnish evidence of activi
ties affecting quality.

PROGRAH A1%)

PROCEDURE 'ES
REFERENCES

III-G

HO H/A REVIEW CO&KNTS-

Left -to project engineer
to develop.

The records shaLL include at Least
the following: Operating logs and
the results of reviews, inspections,
tests, audits, monitoring of work
performance, and materials anaLyses.
The records sha [.L also inc Lude
closely-related data such as quali-
ficati'ons of personneL, procedures,
and equipment.

Not addressed.

Inspection and test records shall-,
as a minimum, identify the inspec-
tor or data recorde'r, the type of
observation, the results, the
acceptability, and the action taken
in connection with any deficiencies
noted.

g

Not adequately addressed.

*

HLA l/26/82 28/64
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$ILA AUDIT CHECKLIST
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R. P. REEDY, XNC.

AUDXT CHECKLXST

ORGANIZATION- Harping Lawson Associates

'ADDRESS: 20 Hawthorne Street

San Francisco California 94105

QA PROGRAM REFERENCE: OA Pro ram no Gate

0 eratin Procedures, no Qate
Field En ineer's Notebook October 1973

AUDXT CONDUCTED BY: DATE:

DATE

DATE:

REVXENED BY: DATE:

DATE ~

DATE:

NO. OP PAGES: 28 III A 1/26/82 33/64





AUDIT CHECKLIST

Company Harding Lawson Associates

Applicable QAH no date Auditor Date

Page l of 28

'Appe Be

Crit.
QAH

Ref, Statement '. Audit Instruction Comment

2.

3.

Responsibility and authority
for attaining and verifying
quality.
Ref:

Responsibility .for Quality
Assurance program management
and direction.
Ref:

Independence of personnel
performing verification
action.'ef:

~ e
~ \

ns

HLA l/26/82 34/64

Verify that the organizatio
chart. depicts th'e operating
structure of the company.
Pocus attention on function

l'esponsibilities,levels of
authority, and lines of
communication for the manage
ment, direction and executi
of th'e quality program.
Verify the position and re-
lationship of the Quality
Assurance Manager to upper
management. Review written
evaluation reports on the
effectiveness of the overall
quali'ty p'rogram submitted by
the person in charge of the
quality program or inkier'nal
audit reports. Chick report
for distribution to senior
management of the company.
Verify that quality personne
performing verification acti
have authority and'organiza- .tional freedom to identify
quality problems; initiate,
recommend or. provide solutio s
to problems; verify implemen
Cation of solutions; and con
trol further processing of
nonconformances- until proper
dispositioning has occurred.





AUDIT CHECKLIST

C»p»V Harding Lawson Associates

Applicable QAH no date. Auditor Date

age 2 of 28

Appe Bo

Crit.
QAH

Ref. Statement Audit Instruction Comment

II l.

2.

3.

Hanagement review of quality
program status and adequacy,
Ref:

Indoctrination and training
program.
Ref:

Revised and distributed
through a controlled system.
Ref:

Verify functional managers
review actions of the quali
program for which they have
prime responsibility - for
execution .. Review document
0ion submitted by responsibl
managers on quality activiti
or internal audit reports f
evidence of implementation.
Verify implementation of- the
i'ndoctrination and, training
program. Examine training
records for evidence of per-
sonnel proficiency levels,
type of training and method
of instruction-
Verify implementation- o$ the
system in use for the contro
and distribution of the

qual'rogram{manual and procedur
to include changes. Review
changes {revisions) and, chec
for review and approval acti
Check on requirement. for cus
tomer acceptance @rior to
impleme'ntation. Verify that
quality program manual used
is the same revision and
date as the copy accepted
by the client.

Sg

ty
s)

ns.

HLA 1/26/82 35/64
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e ~

- AUDIT CHECKLXST

«mp»Y Harding Lawson Associates
Applicab'Le QAH no date 'Audi tor e Date

Page 3 o< 28

Appe 8 ~

Crit.
III

: l.

2,

3.

QAH

ReT ~
Statement

Translation of design require
ments'nto design documents.
Ref:

Control of deviations from
design requirement and qualit
standards
Ref:

Identification and control of
design .interface's.
Ref:

Audit Instruction
r

Examine='ngineering specif'i
cations, drawings, instruc-
tions and procedures for .

inclusion of applicable
technical requirements. NOT
Requirements are based on
contract, requirements and
applicable codes and standa
referenced therein. Check:
for inclusion of applicable
quality requirements.
Verify implementation'of th
system governing control of
deviations from design re-
quirements and quality
standards. Check that, devi
ations are properly identif
documented and subjected to
view and approval actions.
Verify implementation of th
system governing control of
design interfaces. Check
documentation. for evidence
of coordination and the re-
.vi'ew, approval, release and
.distribution by or'ganizatio
or departments involved.

ds

ed'e-

s

Comment

HLA 1/26/82 36/64
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AUDIT CHECKLIST

ComP»>'arding Lawson

APPLicab!e QAH no date.- Audi tor Date

Page g OT

Appe 8-
Cri t.

QAH

P(e f. Statement . Audit Instruction Comment

ZV

2.

3.

Tnclusion of all applicable
requirements in

procurement'ocuments;.

Ref:

Release and control of pro-
curement documents.
Ref:

Changes controlled as origina
procurement documents.
Ref:

Examine supplier procurement
documents (P.O.,N/R specific
tions, etc.) for inclusion
of specific technical and
quali'ty requirements, to in-
clude those quality require-
ments and controls that m st
be further extended to sub-
contractors and suppliers.
Verify implementation of the
system used to control and
release procurement document
Examine documents for. review
and approvals required prior
to release.
xamine changes (revisians)

to procurement documents to
erify that controls exercis

~ere the same. as that applie
o the original procurement

ocuments.'LA

l/26/82 38/64





f
AUDIT CHECKLIST

ComPanY Harding I awson

Applicable QAN no date Auditor Date

page g of 2S

Appo 8 ~

Crit.
V l

QAH

Ref. Statement

a. Documented description of
activities. affecting
quality.

b. Compliance with documented
description.

c. Inclusion of acceptance
criteria in prescribed
documents.,

Ref:

Audit Instruction

Verify that written procedu
and plans referenced in the
quality program are in fact
e'stablished, documented and
in use in the facility.
Verify that instructions,,
procedures and drawings use
for both work performance a
verification action include
qualitative and quantitativ
criteria.

Comment

HLA. -l/26/82 39/64





- AUDIT CHECKLIST

Corn~an~ Harding I,awson

AppLicab(.e QAH no date Auditor . Date

page 7 of 28

g)P e Be

Cri t.
QAH

Ref. Statement - Audit Instruction Comment

VT l

3.

Release and control of docu-
ments.
Ref:

Review and approval of docu-
ments by authorized personneL
Ref:

Changes con ro e as o
nal documents.
Ref:

Verify that document contro
procedures are available
and in use. Examine dis-
tribution system used and.
verify that records indicat
what documents have been
issued and to whom, and tha
obsolete documents are con-
trolled and dispositioned.
Examine selected quality
documents and verify that
reviews for adequacy and ap-
proval by authorized per-
sonnel have been accomplishe
Examine changes to document
and verify that issuance was
within the scope and authori
of the contract and. that
those'requ'iring customer
aoproval prior to implementa
tion have been accepted.
Verify that the effectivity
point, review action and
approval for release are
documented. Verify that the

. control measures appl'd to
the changes were the same as
that used for the original
documents. Examine the con-trol register/log used for
recording changes .and verifythat a record reflecting
history of change .incorpora-
tion is being maintained.

HLA 1/26/S2 40/64
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AUOIT CHECKLIST .

«mp»>'arding Lawson

Applicable QAtl no date . Audi tor

PG9e 8 of 28

Appe Se

Ct it.
VXI

l.

QAN

Ref. Statement

Conformance of purchased
items and services to pro-
curement documents.
Ref:

Audit Instruction

erify that written pro-
c'dures for this activity
re available and in use.

Comment

2.

3.

Evaluation and selection .of.
suppliers.
Ref:

Inspection of purchased items
on receipt.
Ref:

7

erify implementation of., the
ystem used for the selectio
nd evaluation of suppliers
nd subcontractors. Evamine
elated documentation to
erify that evaluations were
erformed prior to award of
ontracts and at. the specifi
requency.'heck the quali-
ications of personnel per-
orming the evaluati'ons.-
Verify implementation of th
system used for receiving
inspection by reviewing re-
lated documents, .or as ap-
propriate, observing the
operation-points of audit:
a. Receiving .checks incomin

shipments to requirement
of the'urchase order,
referenced specification

.or applicable drawings. Hl A 1/26/82 41/64
t
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AUDIT CHECK| IST

Company Harding Lawson

Applicable QAH no date Auditor Date

Page 9 of 28

Appe 8 ~

Crit.
QAH

Ref. Statement - Audi t Inst rue tion Comment

VIZ

Documented evidence of con-
formance.
Ref:

on

HlA - 1/26/82 42/64

b. Material. accepted on test
.'report:s or statements of

conformance are subject
. to verification tests.

c..Receiving 'inspection re-
cords =indicate acceptance

: of material, or rejection
of material with reasons
therefore..

d. Rejected material is iden

citified

and controlled.
e. inspected items controlle

and identified from
~, material awaiting inspect

'.

Inspection personnel are'ualified;
s required by customer .con-
ract or referenced codes,,

standards and specifications
therein,. verify that supplie
r subcon'tractor generated
ocuments - (drawings, quality

~ an'uals, certifications,
est results and. inspection
ata for completeness, accep a

~
- ility and- conformance to

ontract requirements) were
. ubmitted and approved prior

- 'o acceptance of material.





AUDIT'HECKLIST

Harding Lawson

RPPt icable QAH no date Audi tor . Date

page lo
of'ppe

Be

Crit.
QAH

Ref. Statement Audi t Instruction Comment

VII
cont'R

5.

Assessment'f supplier
quality related activities.
Ref:

Review documentation to
verify that the functions
for the control of quality
of purchased material, equi
ment or services were subje
to internal audit.

HLA l/26/82 43/64





AUDIT CHECYLIST

ComPany Harding I,awson

AppLicable CAN no date Auditor Date

Pa9e llo< 28

App. Be

Crit.

Vali
l.

QAH

Ref.
State'ment

Establishment and maintenance
of item identification and
control.
Ref:

Audit Instr uction
'l

Examine items or related
document. ation to ver'fy im-
plementation of the system
used for identification of
aterial, parts and/or com-
onents. Check to ensure
arkings have not caused a
etrimental effect on materi
heck items subdivided. for

transfer of'markings to each
art. Verify implementationf the system used to contro
aterial, parts and/or com-
onents.'Points of'udit:
handling. and storage method
used to prevent damage, con
tamination or loss,
control of . items awai,ting
inspection and/or test rh-
sults; and items that have
been rejected, and
identification. and acceptan
status of items of

product's

maintained throughout al
phases of manufacture.

e
n

Comment

HLA '/26/82 44/64





AUDIT CHECKLIST

«mP»~ Harding La+son

AppLicable QAH no date Auditor Date

Page l2 of 28

Appe B ~

Crit.

VXXX
cont'd

2.

QAH

Ref. Statement

Traceability of items.

Audit Instruction

Examine items or related
documentation, to verify
implementation of the syste
used for traceability of
material, parts or componen
Verify that material is
traceable to specific chemi
cal/physical'nalysis, stat,
ments of conformance, test
documents, purchase order,
or other documents.

S ~

Comment

HLA 1/26/82 45/G4
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AUDIT CHECKLIST

Company Harding La+son

Applicable QAH no date Audi tor Date

Page l3 of 28

Appo 8 ~

Crit.
lX

1.

QAH

Ref.
Statement

Establishment of pro'cess con-
trols and qualification of
personnel, procedures and
equipment.
Ref:

Audit Instruction

Determine .applicable specia
processes and verify that
implementation is being
accomplished under controll
conditions in accordance wi
contract require'ments or
codes, standards and

speciz'ations'eferencedtherein.

d
h

Comment
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AUDIT CHECKLIST

ComPanY Ha ding Lawson

AppLicabLe GAB no date Auditor Date

14 28

App. B.
Crit.

X

l.

QAH

Ref. 'Statement

Establishment and execution
of inspection program.
Ref:

Audit Instruction

Verify implementation of the
inspection pxogram in use by

. the supplier to verify his
. company's performance to

documented instructions,
procedures and drawings.

Comment

2,

3.

Independence of inspectors.
Ref:

In-process and final
inspections.
Ref:

Question personnel and. re-
view related documentation
to verify. that personnel per
forming verification actions
are other than those who per
form the activity being in-
spected and that they do. not,
report directly'to the coper
isors who are responsible
or the work being inspected
heck work or inspection in-
truction (shop traveler, pr
essing plans, etc,)- in use
or inclusion of the followi
inimum data, as applicable:

Function to be performed
and sequence of operation
Inspection points and/or
hold points.
Specifications to be. used
to include"drawing number
and revisions applied..

HLA 1/26/82 47/64
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AUDIT CHECKLIST

Company Harding I,a+son

Applicabl.e QAH no date Audi tor Date

Page 15 of

Appe 0 ~

Cri t.
X

Cont'd

QAH

Ref. Statement Audit Instruction

d. Definition of acceptance
criteria.

e. Material, tools, gages
and,inspection equipment,
used

f, workmanship criteria to
include characteristics
to be inspecte'd (dimensio
tolerances, operating
limits) .

heck inspection equipment
sed for current calibration

status. Check qualificationf inspection personnel, per
A Program requirements.

si

Comment
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'., AUDIT CHECKLIST

«mp»V Harding Lawson

AppLicable QAH no date. Auditor Date

Pa9e 16 «28

Appo B ~

Cri t.
QAH

Re f. Statement Audit Instruction Comme'n t

X
Cont'd

Documentation and evaluation
of inspection results.
Ref:

xamine records of inspectio
nd verify inclusion of the
ollowing minimum data:

Date of inspection
~ . Identity of inspector

Type of observation
The results
The acceptability

.-Action taken in connectio
with any deficiences
'noted.

Verify that inspect'on re-
sults are reviewed by res-
ponsible authority.

HLA 1/26/82 4g/64





AUDIT rCjIlLIST '.
Company Harding Lawson page liof28

Applicable QANno date Audi tor Date

Appo 8 ~

Crit.
QAM

Ref. Statement "

Establishment and execution o
test program,
Ref:

Audit Instruction

Verify implementation of t
test program in use by thesupplier.'omment

2. inclusion of test require-
ments, acceptance criteria an
test conditions in test
documents.
Ref: Q

Examine test, documents in
use for the following mini
mum data:
a. Acceptance criteria
b. Tools, gages and test

equipment to be used.
c. Specifications, drawing

numbers and revisions
to be applied

. d. Details on the methods
and tests to be perform

e. Characteristics to be
tested and checked

f,'Inspection and/or Hold
Points

Check test equipment used
for current calibration
status. Check qualifica-
tions of test'ersonnel,
per QA Program requirement.

HLA . l/26/82 50/64





Company Harding Lawson

Applicable QAM no date Audi tor

CHECKLIST ~

Date

Page 18 of 28

Appe 8 ~

Crit.
OAT

Ref. Statement Audit Instruction Comment

XZ
Cont'

3.

Documentation and evaluation
of test results.
Ref:

-Examine test records and
verify inclusion of the
following minimum data:
a. Xdentity of the test,

type test conducted, and
person performing the te

b. Procedure/instruction
'used for the test

c. Acceptance standards and
test. results

d. Final acceptance
Verify that test results
are reviewed by responsible
authority�.
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Company Harding Lawson

AppLicabLe QAH no date

AUD

Auditor

ECKLIST

Date

Page 19oT 28

App. B.
Crit.

QAM

Re T.
Statement Audit Instruction. Comment

X|:X
l.

Calibration and control of
measuring and test equipment.
Ref:

Verify implementation of t
system in use for the cali-
bration and control. of
measuring and test equipme
Points of audit:
a. Written procedures avail

ble and in use for cali-
bration of'tems

b. Tools, gages and test
equipment identified wit
date calibrated, date du
for next calibration,
and.the serial number (o
other code)

c. Employee owned tools and
gages used for acceptanc
purposes subject to the
same controls as company
owned tools

d. Tools, gages-and test
equipment. in the cali-

~ bration system subject
to mandatory recall

e. Checkout and accounta-
bility system for i"ems
in use

Examine calibration records
and verify inclusion of the
following minimum data;
a; Item identity number,=

.name and location
b. Frequency of calibration

and the applicable pro-
cedure used for the
calibration

~ s

HI A 1/26/82 5.2/64





AUDIT CHE

Company Harding Lawson

App(. i c ab t,e GAH no date Auditor Date

Pa9e 20 o< 28

App. 8.
Crit.

QAH

Ref. Statement Audi t, Inst ruc t ion Comment

X|:I

Cont'.

3.

Maintenance and Control of
standards,
Ref.

Evaluation of discrepant
material and affected items.
Ref:

c, The date calibrated and .

date due the next, cali-
bration

d. The name of the person(g
or subcontractor per-
forming the calibration

Examine the standards used
and verify traceability to
the National Bureau of
Standards, or other reco-
gnized standards. As
applicable, examine docu-
mentation to verify that
subcontractor performing
the calibration service is
a recognized testing agency
Verify implementation of
the system in use to evalua e
the validity of previous in
spection or test results, a d
the acceptability of items
previously inspected or
tested, when equipment is
found to be out of cali-
bration..

HLA 1/26/82 53/64
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CompanY Harding Larson

Applicabl.e QAtl no date

AU . HECKLIST

Auditor Date

"a9e 21 of 28

Appe Bo

Crit.
XTZi

QAM

Ref. Statement

Control of handling, storage
and shipping.
Ref:

Control of cleaning, preserva
tion and packaging.

Audit Instruction

Verify implementation of
t'ystemin use for the con-

trol of handling, storage
and shipping. Storage:
a. Written procedures for

the control and issuanc'fmaterial'vailable
and in use .

b. Status indicators on
material in stor'age

c. -Control of items
d. Storage areas (rooms)

restricted to authorize
personnel, as required.

Verify implementation of th
system in use for marking
and labeling items for
packaging, shipment and
storage. .Check procedures
used to inspect and test
special handling tools and
equipment; .as applicable.

Comment

HLA 1/26/82 64/64



0



CHECKLIST

Company Harding Lawson

Ap pl i c ab l. e QAN no date Auditor Date

Pa9e 22of 28

Appe B ~

Crit.
QAN

Ref.. Statement Audi t Inst rue t ion
r

Comment

XT.V

2.

Indication of inspection and
test status.
Ref:

Indication of operating sta-
tus.
Ref.

.Verify implementation of
the system used to assure
that the acceptability of
items subjected to inspecti
and tests are known through
out manuf acturing. Points

- of audit:
a..- Means. to identify

inspection and test stat
of. items

b. Procedure for control 'of
status indicators, in-
cluding authority for
application and removal

Verify implementation, of
the means in use for indi-
cating the operating status
of systems and comoonents
to prevent inadvertent
operatio'n.

1s
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AUD F CKLIST ~

Comp»Y Harding Lawson

AppLicable GAH no date Auditor Date

Page 23 of 28

App. B.
Crit.

QAH

Ref. Statement Audit Instruction Comment

XV

2.

3.

5.

Control of nonconforming item
processes and activities.
Ref:

Identification, documentation
and segregation of nonconform-
ing items.
Ref:

Disposition of nonconforming
items.
Ref:

Inspection of repaired or
reworked items.
Ref:

Extension of nonconformance
reporting to subcontractors
and suppliers.
Ref:

Verify that documented pro-
cedures're available and
in use 4o control items,
services or activities
which do not conform to
requirements.
Examine documentation to
verify implementation of
the system in use to
identify, document and
segregate nonconforming
items to prevent unauthori-
zed use or shipment.
Verify implementation of
the system in use for the r
view, acceptance, rejection
repair or rework of nonconf
ming items.
Examine documentation and
verify that repaired and
reworked items are rein-
spected in accordance with
applicated procedures.
Review written reports on
nonconformances to verify
notification is provided to
affected organization. HLA .1/26/82 Ã/64
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T CHECKLIST

CompanY Harding Lawson

Applicable QAN no date Auditor Date

page 24 of 28

Appo 8.
Crit.

QAH

Ref. Sta tement,' . Audit Instruction Comment

XV
Cont'.

Maintenance of nonconformance
records.

Verify mainten-
ance of., nonconforming data.
Points of audit:
a. Records indicate materia

review action,. descrip-.. t tion of deficiencies,
corrective action taken
and final disposition

b. Review and analysis of
repetitive deficiencies

~ for determining causes
and measures to preclude
recurrence.
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CHECKLIST

Company Harding Lawson Page 25 of 28

AppLicable QAH no date Auditor Date

Appe 8 ~

Crit.
'AN

Ref. Statement Audit Instruction Comment

XVZ

2.

3.

Review documentation to
verify the system in. use, to
identify, report and cor-
rect conditions. adverse to
quality, such as failures,
deviations, defective
material and equipment and
other nonconformances..
Points of audit-include
checking date of reports,
time to complete actions,
and "open" items.
Request for and review docu
mentation to verify impleme
tation of the system in use
to determine the causes of
significant conditio'ns ad-

.- verse.to quality and the
corrective action taken to
preclude repetition.
Evamine documentation (cor-
rective action reports) and
chick for the following
,minimum data:
a. identification and des-

cription of the defi-
ciency

b. Verification. of the
deficiency

c, Comments on the analysis
to determine the cause
of the deficiency

identification and correction
of conditions, adverse to
quality.
Ref:

Determination of causes of
adverse quality conditions.
Ref:

Documentation and reporting of
corrective actions.
Reft
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Company Hard'g Lawson

Applicable QAH no date Auditor

CHECKLIST

Date

page 26 of 28

App. B.
Crit.

QAH

Ref. Statement Audit Instruction Comment

XVZ
Cont'd

Extension of corrective aetio
controls to subcontractors
and suppliers.,
Ref:

d. Corrective actions taken
to include a review and
approval by responsible
authority to indicate
the adequacy of the
action.

Verify implementation of th
system in'se to extend
corrective action require-
ments to subcontractors
and suppliers.

HLA 1/26/82 Gg/64
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CHECKLIST

Company Harding Lawson

Appl,icable GAH» d«e Auditor Date

Page 27 of 28

Appe Bo

Crit.
QAH

Ref. Statement Audit Instruction- Comment

XVZZ

.2
3.'reparation

and maintenance
of quality assurance records.
Ref:

Identification of types..of
records.
Ref:

Retrievabili'ty. of records.
Ref:

Retention of records,
Ref:

Verify that written proce-
dures are available and in
use for the maintenance of
quality assurance records.
Examine .quality assurancefile to verify record main-
tenance on the following:
Inspection and test records
reports of audit, quality
related procedures and in-
structions, personnel quali
fications and certification
mat:erial analysis 'reports,
statements of conformance,
operating logs.
Verify that quality assuran
records are readily retri-
evable, identifiable and
available for review by
authorized personnel..
Concurrent with the above
checks verify that records
are maintained in facilitie
that provide protection
against environmental effec
damage and. loss, and tnat
reauirements for storage,
transmittal and retention
are established in accord-
ance witn customer contract,
requirements or codes and
standards referenced there-
in.

e
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Company Harding Lawson

Applicable QADI) no date Auditor

T; CHECKLIST

Date

Pa9e 28 of 28

Appi 8 ~

Crit.
QAH

Ref. Statement Audit Instruction Comment

XVIZXl.

2.

3 ~

Documented planning of quali-
ty assurance audits.
Ref:

Audit, performance and res-
ponsibility;
Ref:

Documentation and reporting
of audit results.
Ref:

Verify that written pro-
cedures are available and
in use for audits of the
quality program.
Review documentation to
verify -that. audits are per-
formed in accordance with
written procedures indi-
cated above, and tnat
personnel performing the
audits are appropriately
trained and have no direct
responsibility in the area
being audited.
Review reports of audit an
verify review by responsibl
management.

'.

Follow-up action.
Ref:

Review audit file and ver'f
tha't follow-up action is
being taken on deficiencies
and that such action is con
tinued to provide final
resolution of the deficienc
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~PSCNDrz Z

COhltlLNTS NOTED DURING THE

in,a AUDIT REVrEn

January 8 and ll, 1982
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Change order 8 to PGRH contract 11-68 dated April
10, 1978, amended the contract to require HLA to
implement a Quality Assurance Program. This
program was approved as being in accordance with
AQAP-51, Specification „for Consultants QA Program.
AQAP-51 was sent to Hf A on February 3, 1978 and
HLA's program was approved on March 14, 1978 in a
PGSE memorandum, S. D. Krein to J. A. McLaughlin..
We- could not verify that HLA program

implemented'QAP-51

based on our review of objective evidence.
On March 24, 1978, a copy of ANSX N45.2.20 was sent
to HLA but HLA was not requested to implement the
provisions of this standard.

Subcontracts by HLA included:

(1) Various drilling companies to perform site .

borings at Diablo Canyon.

(2) Geo Testing, Xnc., Earth Materials Laboratory,
San Rafael, CA for 'soils testing.
.(3) Dr. R. N. Hwang, J. C., Berkeley,,CA for
consulting and computer. calculations.

On this equipment, only the timing can go out of
calibration and when it does the- equipment does not
work. This information was via telecon with W.
Black in HLA's Novato, CA, office.
Xn reviewing documentation, we found unchecked
calculations and field and lab reports which were
not signed off as independently checked.

We could not verify by objective evidence at HT A
that compu'er program had been verified. Xt was
stated that all computer 'programs used were in the
public domain.

Pew. formal transmittals, except for sending
reports, existed between HLA and PGhE";. Principal
information interchange appeared to have resulted
from meetings and telephone calls.
HLA's principal method of design review was that
report drafts were reviewed by a consultant, other
than the originator, and l;hen the final report was

HLA 1/26/82 63/64





reviewed by a different consultant who had not been
involved with the work. ale were told that a HLA
principal is always involved in each project-
3'fe were informed that calibration of equipment was
only applicable to the seismograph used during the
geophysical testing — 'a period of approximately

two'eeks.

LING A l(26(82 64(64,



0



ATTACHHENT C





R. P. HEHDY, INCORPORATED
286 iX. Santa Cruz Avenue
Los Gatos, California 95080 ~ (408) 864-9110

January 20, 1982

Robert L- Cloud and Associates, Xnc.
125 University Avenue
BerkeXey, CA 94710

Subject: Report of R. F. Reedy, Xnc.
Review of EDS Nuclear, Xnc.

Dear Mr. Cloud:

Attached is a copy of our Quality Assurance Review
report of EDS Nuclear, Xnc. (EDS). We have reviewed the
EDS Quality Assurance Program as it related to seismic
safety-related design services performed for Pacific Gas
and Electric Company prior to June, 1978. All. details
of our review are contained in this final report.

Ve . uly yours,

Roge . Ree y, P.E.
R. F. REEDY, XNC.

RFR:na

Encl.

Jghl 2 5 )992

]giqfcf', 'Rci,(li' P.i:. —>:<>glnccrlilq< ('{>o,4<>ltiilq<





QUALITY ASSURANCE REVIEW REPORT

PHASE I
SHXS|'iXC SAFETY'-RELATED DESXGN SERVXCES

PERFORMED FOR PG&H

EDS NUCLEAR, XNC.

PRIOR TO JUNE 1978

>@,2 5i082

R. P. Reedy, Inc.
January 20, 1982
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Quality Assurance Program Review Report
Phase X

Seismic Safety-Related Desig'n Services
Performed for PG8rE

By
EDS Nuclear, Xne.

Prior to June, 1978

Xntroduction

Sco'oe:

On 'January 6, 19S2, R. P. Reedy, Xnc., completed the Quality
-Assurance Review and Audit of EDS Nuclear, Xnc. (EDS).

* The purpose of this -rev'iew and audit was to address the'.
adequacy of EDS'uality assurance procedures, controls and
practices concerning the development, accuracy and trans-
mittal of seismic safety-related information by EDS to PGSE
and other consultants to PG5E. The basis of this review and

-,.-. -., audit was to determine if the EDS Quality Assurance Program
's.. implemented prior to June 1978 met the -rela'ted

*." ,.:, requirements'f 10CPR50, Appendix B for the seismic safety-
'

~

related design services performed for PG&H's. Diablo Canyon .

Unit 1 Plant.
l

Type of Design Services'.

.. 'During the time, in question, EDS performed a structural
eva,luation of pipe anchors for piping systems installed at
the . Diablo . Canyon Unit 1 Plant. The purpose- of the
evaluation was to review previously designed pipe anchors
for new design conditions;

Contracts:

On December 22, 1981, PGCE identified three contracts which
had 'een made avith EDS prior to June'978. These contracts
were numbered 5-25-71, 5-25-74, and 5-65-77.

On January 5, 1982, we received a. listing (Summary of EDS
Experience with Pacific Gas and Electric Company) of all EDS
contracts with PGM. The above-listed contracts were
included, along with all .other contracts between EDS and
PG@E to date. Since all job tasl-.s for these contracts were
sequentially numbered, it was easy to . verify the PGSE
contract list. Vle reviewed the scope of contract 5-25-71,
which pertained to the dead 1'oad and thermal analysis of a
pipeline. No,seismic safety-related worl~ was performed.and
therefore t:his contract was not,made part: of our review.

EDS — January 20, 19S
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PGRH contract 5-5-74 was'lso investigated. The scope
statement in the contract was not clear about whether or not
the work involved was seismic safety-relatec1. Elowever, a

'eviewof the documentecl work performed by L'DS and the final
HDS report showed that the job consisted of a design review
of the '.containment insolation system, the Class 1H Electri-
cal System for the. control room pressurization system and
the EIVAC. The design review was made to determine if the
PGSrH design input considered all available data and if
Regulatory Guides and other codes and standards were
properly considered. No calculations or analysis of any.
seismic safety-related equipment was yerformed by EDS.
Therefore this contract was not subject to our review.

Contract 5-65-77. was for the structural evaluation of pipe
anchors for four load conditions (Normal,'esign Earthquake,
Double Design Earthquake, and Hosgri Earthquake), including-
calculations of design earthquake deflections and pipe
anchor stiffness coefficients. The defleetions and pipe
anchor stiffness coefficients. The HDS Job Numbers -were
0170-007 for Unit 1 and 0171-008 for Unit 2. Xn general, we
restricted our review to Unit 1 woxk, although-some Unit 2
documentation was reviewed because it was filed with Unit 1
.documentation;

Evaluation Criteria:
Our Quality Assurance Review of EDS used the ayylicable
requirements. of 10CPR50, Appendix 8 and Standard N45.2.11 as
the Quality Assurance Criteria to be met. Me evaluated the
EDS Quality Assurance Manual used at the time of the
contract and reviewed documentation and records to evaluate
imylementation compliance with the Quality Assurance
Programs

Conclusions

On the basis of our, review of the HDS Quality Assurance
Manual, records and design documentation., we feel that

HDS'uccessfullyimplemented a Quality Assurance Program which
met the applicable requirements of 10CPR50, Apyendix 8 and
ANSX N45.2.11. kfe have no Quality Assurance findings which
require corrective action to be taken by EDS.

Method of Review

The method of review for HDS consisted
steps enumerated as (1) through (4) below:

of the following

(1) An introductory meeting was held wi.th HDS Quality
HDS — January 20, 198:
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Assurance yersonnel on December 22, 1981. The purpose
of this meeting w'as to obtain some understariding of the
EDS ox ganization and the type of design services they
perform. We also indicated the type of Quality
Assurance review we would be making. Our questions
during this meeting were based on a preliminary review
of the EDS Quality Assurance Manual. Attachment A
lists. the EDS, PGFH and R. P. Reedy, Xnc. yersonnel in
attendance at all meetings with HDS.

(2) We reviewed the EDS Quality Assurance l8anual,
Revision ll, applicable to activities for contract 5-6-
577. This review consisted of a comparison of.'the
Program against the 10CPR50, Ayyendix B criteria

„ requirements for ('I) Organization; (IX) Program; (XXX)
Design Control; (V) Xnstructions, Procedures, and.
Drawings: (VX) Document Control; (VIX') Corrective
Action; and (XVXXX) Audits. These criteria of Ayyendix
B were selected as being applicable , to a design
organization such as EDS. The'rogram Review Checl.-list
is included as Appendix B of this report. Where the'rogram 'eview Checklist indicates a programma'tic
omission or question the 'issue' was included for
consideration during the audit.
-'(3) Audit checklists responsive to the'eferenced
Appendix B criteria and ANSI Standard N45.2.ll, Section
6;3.1, were prepared; Criterion VX, Document Control,

.was not included because it was not directly
appropriate to a historical audit to be performed.
Document control was indirectly verified by review of
documents and the other criteria; The Audit Checklist
is included as Appendix C.

(4) The Quality Assurance .audit of EDS was performed'n January 5 and 6, 1982.

Five
were

(a)

(b)

observations (which do not require corrective ac'tion)
noted as given in (a) through (e) below.

We could not verify the existence of the "Design Review
Criteria" used in accordance with QAP 3.7, paragraph
3.1 for the July 26, 1978 Design Review. Evidence
exists that this procedure was follovred, but the
documentation from 1977 was not saved. Therefore it is
not possible to directly verify that the "Design Review
Criteria" document met all the EDS requirements for the
July 26, 1978 Design Reyie'v.

Xn many cases, "yoin't of use" references were not made
fox equations in the calculation files. These
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references were required by QAP 3.4, paragraph 3.2.1
of.'hepresent EDS Quality Assurance Manual.

(c) We could not verify that the Quality Assurance Manager .

concurred with the resolution of discrepancies as .

required by QAP 3.7, paragraph 3.5, because .there were
no sign-offs on the documentation.

(d) We were unable to verify that project personnel had
read the project interface instructions as required,

. but did not find any interface problems of
significance.

(e) Memoranda were used in lieu of technical instructions..
This is not consistent with the EDS Quality Assurance
Program+

The Program Review Checklist of 'Appendix B addresses a
comparison of the Quality Assurance Manual and procedureswith the requirements of lOCPR50, Appendix B. Where thechecklist indicated a . problen of the manual. or procedures
meeting the requirements of lOCFR50, Appendix B, a further
and more detailed investigation was addressed during. the
implementation review. No significant items of concern
were found to exist. The observations listed above addressall aspects of our complete review.

EDS — January 20, 19S:
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EDS ATTENDANCE LIST
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Attendance

Name

Re .Mayer s

Zerebinslci-

H. J. Hee

R. A. 'obgood

R. B. hfcKillop

.
~Com an

PG&,E

EDS "

L'DS

EDS

.Introductory hIeeting
12/22/81 .

'. 1/5/82
Audit

1/6/82

R. Polivka HDS

R. A. Simanek

D. 7iitt
W. S. Gibbons*

EDS

RPR, Inc.; X

P. J. Herbert

R. F. Petrol~as

R. P. Reedy

RPR.; Inc.
. RPR, Inc.

RFR, Inc.

X

X

"Lead Auditor 'h

P

!
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'PPENDXX 8

PROGRAM(I HHVXEM CHHCKIXST
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R. F. REEDY, XNC.

PROGRAM REVXEN CHECELXST

ORGANXZATXON: EDS Nuclear, Xnc.

ADDRESS:

j

QA PROGRAM REFERENCE: QA Manual, Rev. 11, 8/1/77

QA Manual, Rev. 15, 8/15/81

REVYEW CONDUCTED BY~ DATE:~ZE/ 8/
REVYENED BY: MWM ..~~~ DBTE: >8

DATE: i Z
DATE: c Z BZ

NO. OF PAGES:
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PROGRAH REUIEW CHECKLIST
EDS Paqe 1 of 20

? ROJECT:

ETEH

NO.

Di,ablo Can on

REQUZREHENT

Sub ect:
PROG1UQi AND .

PROCEDURE

REFERENCES

YES NO N/A

Pape of

REVIEW COUNTS

The applicant shaLL be responsible'or the estab lishment and execution
of the quality assurance program.
The applicant may delegate to
others,,such as contractors, agents
or consultants, the work of estab-
Lishing and executing the quality
assurance program~ or any part
thereof, but shalL retain responsi-
bility therefor.

Policy
Statement

President

2 ~ The autho rity and dut ie s of per-
sons and organizations performing
activities affecting the safety-
reLated functions of structures,
systems, and components shaLL be
cLearly established and delineated
in writing. These activities
include both the performing func-
tions of attaining quality objec-
tives and the quality assurance
functions. The quality assurance
functions are those of <a) assuring
that an appropriate quality assur-
ance program is established and
effectively executed and (b) veri-
fying, such as by checking, audit-
ing, and inspection, that activi-
ties affecting the safety-related
functions have been correctly
erformed.

Policy
Statement
1.0
2.0

OA Manager 's responsible
for QA Program. Corporate
structure .is defined.

EDS — January 20, 1982
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EDS Page 3 of 20

PROGRAM REVTEV CHECKLIST'2

. TERAI

NO.
PZQUXREMENT

'ROJFC.'. Diablo Can on
PROGRAM Ai%)

PROCEDURE

REFERENCES
YES

Sub ect: II Pro ram (A . 8) 'O
N/A

Pape 1 of

REVIEW COHMENTS

The applicant shaLL establish at
the earliest practicable time, con-
sistent with the schedule for accom-
plishing the activities, a quality
assurance program which complies with
the requirements of this Appendix.
This program shaLL be. documented by
written poLicies, procedures, or
instructions, and shaLL be carried
out throughout pLant Life in accor-
dance with those policies, proce-
dures, or instructions.

QA Plan Earliest documented QA manual
date is 10/15/75

20 The applicant shaLL identify the
structures, systems, and components
to be covered by the quaLity assur-
ance program and the major organiza-
tions participating in the program,
together with the designated func-
tions of these organizations.

2.2 Contracted engineering cwork'on
a project basis.

EDS — January 20, 1982
'2/38
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PROGRAH Rt'UIEH CHECKlIST

EDS Page 4 of 20.

:ROJECT: Diablo Can on Sub ect: II Pro ram (Ao . 8) Pa e oE

TEH
NO.

RENDU

IDENT
P ROGRAf< . AM)
PROCEDURE

REFERENCES
YES NO N/A REVIEW CORK'1TS

3 ~ The quality assurance program
shalL provide controL over activi-
ties affecting the quality of the
identified structures, systems, and
components, to an extent consistent
with their importance to safety..

2.2 Project structure is dependent
on project requirements and
QA controls required.

4: Act ivities a ffecting qua L ity
shaLL be accomplished under suitably
controlled conditions. Conditions
include the use of appropriate equi
ment; suitable environmentaL condi-
tions for accompLishing the

activ-'ty,

such as adequate cLeanness; and
assurance that aLL prerequisites for
the given activity have been satis-

fiedd

~

5. The program shaLL take into
account the need for speciaL con-
trols, processes, test equipment,
tools, and skills to attain the re-
quired quality, and the need for .

veri fication of quaLity by inspec-
tion and test.

EDS — January 20, 1982
13/38
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~DS Page 6 of 20

PROGRAH REVIEW CHECKi EST

KTEH

NO, REQUIREMENT

?ROJECTt Diablo Can on Sub ect: III Desi n Co tr o
PROGRAIi Ai%)

PROCEDURE

REFERENCES
YES NO N/A

Pa e of

REVIEW COPEENTS

Heasures shaLL be established to
assure that applicable regulatory
requirements and the design basis,
as defined in Para. 50.2 and as.
specified in the License appLica-
tion, for those structures~ sytems
and components to which this
Appendix appLies are correctly
translated into specifications,
drawings, procedures, and instruc-
tions.

QAP-3.7 Addressed in design review,
but not in design preparation.
(8/15/81 revision has adequate
controls.)

2. These measores shaLL include
provisions to assure that appropri-
ate quality standards are specified
and included in design documents
and that deviations from such stan-
dards ar e controlled.

QAP-1.5
QAP-3.7

See item 1.

EDS — January 20, 198
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EDS Page 7 of 20
'I

?ROJECT:. Diablo Can on Sub ect:

PROGRAM REVIEW CHECKLTST
C

Pa e of
iTEH
NO.

REQUIREMENT
PROGRAM AND

PROCEDURE

REFERENCES
YES NO N/A- REVIEW COMMENTS

3 ~ Heasures shall also be estab-
Lished for the selection and
review for suitability of appli"
cation of materials, parts, equip-
ment, and processes that are
essentiaL to the safety-related
functions of the structures,
systems, and components.

QAP-3."7 See item 1.

Measures shaLL be established
for the identification and controL
of-design interfaces and for coor-
dination among participating
design organizations.

4.0
QAP-2.1
QAP-2.2

Controls well defined.

These measures shall include
the establishment of procedures
among participating design organi-
zations for the review, approval,
r elease, distribution, and revi-
sion of documents involving design
interfaces.

QAP»2.1
QAP-2.2

Controls well defined.
~ EDS — January 20, 1982
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ROJECT". D$.@bio Can on

4 '

ub act: IIE Desian Cont o

~ . .. PROGRAM REVZEW .CHECKLlST .

S

EDS Page 8 of 20

Pa e of

tTEH
NO.

REQVT.REMENT

PROGRAM AND .

PROCEDURE:
REFERENCES

YES - NO N/A REVIEW COiiENTS

6 The design controL measures
shah L provide for verifying or
checking the adequacy of design,
such as by the performance of design
reviews, by the use of aLternative
o r simpli fied cal cul at iona'ethods~
or by the- performance of a suitable
te sting pr og ram. The veri fying pr.
checking process shal'L be performed
by individuals or groups other than
those who performed the originaL
design, but who may- be from the
same organization. Where a test
program is used to verify the ade-
quacy of a specific design feature
in Lieu of other verifying or
checking processes, it shaLL in-
clude suitable qualifications test-
ing'f a prototype unit under the
most adverse design conditions.
Design control measures shaLL be
appLied to items such as the foL-
Lowing: reactor physics, stress~
thermal, hydraulic, and. accident.
analyses; compatibility of mater-
ials; accessibility for inservice
inspection, maintenance, and
repair; and delineation of accept»
ance criteria for inspections and

. tests.

5.3
QAP-3,4
QAP-3.5 .

QAP-3.6
QAP-3.7

-EDS — January 20, 1982
17/38
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I'DS Page 16 of 20

PROJECT'. Diablo Can on

PROGRAM REVIEW CHECKLIST '"

Sub ect: XVI Corrective'Action (App. 8)- Pa e 2 of ~

ITEM
NO,

3.

RE JUIREMENT

The identification of the signifi-
cant conditions adverse to quaLity,
the cause of the condition, and the
corrective action taken shalL be
documented and reported to appropri-
ate Levels of management. '

PROGRAM AND

.PROCEDURE
REFERENCES.

3.3
3.4
QAP-3.6
.QAP-3.7

YES . NO N/A

'X

REVIEM COMMENTS

Includes design and OA Program .

deficiencies.

EDS — January 20, 1982
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IlDS Page 17 of

PROGRAM REVIEW CHECKLIST

PROJECT: Df.ablo Can on Sub ect: ualit ssu a ord Pa e of

ITEM
NO

REQUIREMENT

PROGRAM A%)
PROCEDURE

REFERENCES

YES NO N/A REVIEW COSTS

Sufficient r ecords shaLL be main"
tained to furnish evidence of activi
ties a ffee ting qua Lity.

6.1
QAP-4.1

2 f The records shaLL include at least
the foLlowing: Operating Logs and
the results of reviews, inspections,
test's, audi ts, moni to ring of work
performance, and materials analyses.
The records shaLL also include
closeLy-related data such as quaLi-
fications of personneL~ procedures/
and equipment.

6.1
QAP-4.1

Includes design-related and prog
related records.

3. Inspection and test records shaLL,
as a minimum, identify the inspec-
tor or data recorder, the type of.
observation~ the results~ the
acceptability, and the action taken
in connection with any deficiencies
noted.

EDS — January 20, 198
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. EDS Page 19 of 20

'.OJECT: Diab1o Can on

I'ROGRAHREVIEW CHECKLIST=

)i
Sub ect: XVIII Audits (A .') Pa e 1 of 2

REQUIREMENT

PROGRAtf AND

PROCEDURE

REFERENCES
YES, 'O N/A REVIEW COKENTS

A comprehensive system of planned
and periodic audits shall be carried
out to verify compliance with all
aspects of the quality assurance
program and to determine the effec-
tiveness of the program.

3.4
QAP-5.1.

Annually

2 ~ The audits shaLL be performed in
accordance with the written proce-
dures or. check Lists by appropri-
ately trained personneL not having-
direct responsibility in the areas
being audited.

3.4
QAP-5.1
QAP-5.2

QA Manager prepares checklists;
.auditors trained and qualified;
selected by OA Manager. Inde-
pendence is stated in. generalities.

3. Audit results shall be documented .

and reviewed by management having
responsibility in the area audited..

3.4
QAP-5.1

Post-audit .meeting with Project
Engineer and Section Manager
to discuss preliminary report.
Audit report is not required to
be sent to management of area
audited. (Report requirements a e
adequately described in 8/15/81revision of QAP-5.1.)

DS-Jan, 20,.1982 ;
. 28/38
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AUDIT CHECKLIST .

Company EDS Nuclear, Inc. (Pre-June 1978)

Applicable QAN Rev. 11, 8/1/77 Audi tor (1), (2), (3), NSG

Page 1 of 7

Date January 6, 1982

i

(2)

Appr B.
Crit..

QAN

Ref.

2.0

2.0
2.3
2.0
b.(p.8)

2.0
2.3
2.0
d.(p.9)

Statement

EDS Nuclear performs contracted
engineering work on a project
basis, with the project structure
and scope of work dependent on
project requirements.

Yanager, Administrative Services
evaluates the effectiveness of the
QA Program through reviews of
internal audits, independent audits
of the Quality Assurance Deoartment
and management reviews of the
Quality Assurance program.

Y~ager of Quality Assurance .

reports regularly to the i41anager,
Administrative Services on the
effectiveness of the Program, inclu
ding internal and client audits.
Selects qualified audit team person
nel who have not participated in tn-
activity to be audited. Convenes
meetings of the Design Review Com

'Audit Instruction

1

Verify project organization (and
personnel by name) for PG&E con-
tracts 17007 and 17008..

D termine evidence of evalua-
tions of effectiveness.

Review audit team personnel,
Verify independence of. auditors
from act,ivity and auditor qual-
ification and certification.

(3) cont. next page

Comment

Reviewed Project QA File for con
tracts 0170-007/008 "'o es~~''sh
personnel and project organiza-
tion as an o"ganization chart
'dces not, exist now. Narrows were
cross-checkeD during the auditin
of other elements to verify pro-
ject organization existed ar3 wa
acceptable.

Verified with checklist items (3)
and (8) . The Manager of Adminis-
trative Services approved the
internal audit. resorts {10/18/77
and 5/22/78) reviewed. ~iutes
of Fhnagement Reviews 7/16/76,
2/1/77 I 7/15/77 p 2/28/78 g and
>a~aga~ent Audit of 8/78, and,
Management Review and Audit of
10/ll/78 were reviewed to verify
that evaluation of the effective
ness of the QA program had been
perforaed. „

Reviewed qualifications for
B. Phipps, auditor 11/3/75 and
ATI 4/15/76, and P. Stordahl,
auditor 5/10/78 and verified
both cpalification —certif'c ti
and independence fram work acti.-
vities. Verified Design Review
Cmniittee'meeting in minutes of
2/28/78 Management Review Keet-

EDS - Jan., 2, 1982 32/38





AUDIT CHECKLIST

Company ~S Nuclear, 1nc. (Pre-June 1978)

Appl.icab'Le QAYi Rev. 11, 8/1/77 Auditor (3) WSG; (4). BPR

Page 2 of 7

Date January 6, 1982

App. 8. CAN

Crit. Ref. Statement ~ 'Audit Instruction Comment

(3)
cont.

(4) I/IH
/

2.0
2.3
2.0
c. (p.ll)
4.1
(GAP)
(2 1)

mittee as appropriate.

Project Yanagers provide written
interface instructions to project
personnel e

{a) Verify existence of project
interface instructions in accor-
dance with OpZ 2.1, Sec. 2.2 or
2.3, if applicable.
(b) Are the -instructions.appro-
priate to the scope of work on
contracts 17007 and 17008?
(c) Review the instructions for
conformance to QAP 2.3., Sec. 3.2
and 3 '~
(d) Verify evidence of issuance
to project personnel per gP 2.1,
Sec. 3.4. Review against project
organization chart,
(e) Review evidence of external
interface control per OAP 2.l,
Sec. 3.6

which discussed results o~ the
design review ccnmittee meeting.

Two revisions of 1nterface
Instructions were review+5 and
docmrantarv evidence existed con-
cerning the distribution o the
instructions, The instructions
m t. the requirements of the
referenced QA Prccedures with
the exception that copies were
issued to the OA Meager and
the project 9> file instead of to
all EDS personnel concerned»ith
interfacing internally and with
the client as rcquircd by OB

Procedure 2.1, Sec, 3.4. Ho»-
evert evidence was lev3.ewed
showing that oersonnel working
on the project were all indoctrin-
ated with regard to the proce-
dures and the procedures »ere
available to everyone in the
Project 9A file, Therefore it
was concluded the evidence
demonstrated tha-'Me proper per-
sonnel were trained in the
requirements of the Interface
Instructions. &(ternal interrace
adequately controlled'with
tran smittals,
EDS. — Jan. 20, 1982 . 33/3S
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AUDIT CHECKLIST

Company EDS Nuclear, Xnc. (Pre-June 1978)

Applicable QAM Rev. 11, 8/1/77 AUditor (5) RFP; (6) <SG

Page 3 of 7

Da te January 6( l982

App. 8.
Crit.

QAM

Ref. Statement Audit Instruct1on Commen t

(5) X/XXX

XXX

2.0 Project Engineers schedule and
2.3 supervise internal design reviews.
2.0 ~

f, (p.ll
5.0
5.3
2.0
(Q<>)
(3. 7)

(QAP)
(3.8)

(a) Review.evidence of,design
scheduled and supervised by
Project Engineer.
(b) Review design review evi-
dence for ccmplaicne to QAP 3,7
Sec. 3.0, ~icularlv 3,1 for
criteria, 3.3 for perfornence(
and 3.6 for design changes.
(c) Nas OW 3.8 applicable to
referenced contracts? Xf so,
review evidence for compliance
to gP 3.8, Sec, 3.0.

(a) Design Reviews were perfo~-
and documented. Design heview
report dated 7/26/78 was dete"-
mined to b- applicable to ii'.e
~R period being aural.ted~
(b) Crater>a required for ~tee
3.1 w ~e not docmen ed. Evi-
dence exists that this is v»re
done in Design Review plans, bu
EDS does not save old. plans.
Therefore( could not verify '~a

criteria were documented prior
June 1978.
Adequate danurentation of perfo
HGnce of Des3gn Revd.cws eYists
in the project QA File,
Xtem 3.6 of QAP3.7 was founo. to
be not applicable.
(c) QM'.8 was not applicable.

(6) XX 3.1
3.1
2.0
(QAP)
(1.1)

A receipt aclmowledgmant. program
serves to verify Yanual distribu-
tion.

Verify distribution and receipt
of-'~~ual to appropriate person-
nel identified in (1), above-
ai least to Project Engineer.

.Verified, in QAN trananittal fil
for. 0~~1 Rev. 11. Audit 77024 .

(10/28/78) verified QA(l N75 to
E. J. Hee,

.EDS — January 20, 19
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AUDIT CHECKLIST

ComP»Y ZDS Nuclem, Inc. (Pre-June 1978)

Applicable QAtl Rev. 11, 8/1/77 Auditor (7); (8) NSG (9) KP

Page 4 of 7

Date January 6, 1982

App. 8.
Crit.

QAiN

Ref. Statement Audit Instruction Comment

3.0
3.2
2.0
(QAP)
(2.3)

3.0
3.3
2.0
{QAP)
{l.3)

5.0
5.2

Project initiation and training is
conducted by the responsible Pro-
ject Engineer and includes a. review
of project QA requiramnts, documn
control procedures, interface con-
tn>ls and project technical requir
nants, and appropriate reading
assigrments.

Tne President conducts Manageaent-
Review Thetings of the QA Program on
a sunni-annml basis.

Design calculations 1.0 Requirements
The follcwing general requirements
apply —-to—- version used;-

Verify iaplenentation of trainin
of project personnel, in accor-
dance with QAP 2,3, Sec, 3.1.1

Verify evidence of Manage~
Review Yaeting(s) . Check QAP
1.3: Sec. 3.3, 3,4 and 3.5.

(a) Select tm calculations frcm
calculation index ~> 3.4, Sec.
3.1.1 and review for overall ccm-
pliance to QA Plan 5.2, 1.0

Requirements.

(9) coni. next page
'I

Verified ccnpliance in Project OA
File by review of Project Initia-
tion Checklists,

Verified compliance in conjunctio:
with this checklist item{2), abov<

(a)
Per 3.1.1 oz QAP 3.4, calculation
index is in the Proj~ QA Pile a.
appears to be ccmplete, Tne foll
ing calculation packages were
reviewed: 1700007-3.4, 1700007-22
1700007-30, 1700007"36r 1700007 4

1700007 76'700007 2571 1700007
1138, 1700007-1153. 'The folic,~'~
calculation fiXes were revie'~M
in .less detail: 1700007-111,
1700007-020, 1700007-038, As a
general c'~it, point of use
reference to equations in the
calculations was not done in manu
cases. QQ? 3.4, Attachment "C"
was found to be E by checking
guidelines in Project Engineer
eneral Instructions 1700007-01
and, 1700008-01,

EDS — Ja.n. '20. Xna2
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AUDIT CHECKLIST

Co&pa'ny MS Nuclear, Inc. (Pre-june 1978) Page 5 of . 7.

Applicable QAN Rev. 11, 8/1/77 Auditor (9) R~P Date January.6, 1982

App, B. QAYi

Crit. Ref. Statement . " 'Audit Instruction Comment

I9)
ont

QK> 3.5

QAP's 3.1 and 3.2

(b) Select one of each type of
ccmguter program (standard,-
sp&c3.al purpose g GIld foreign-
ref. QAP 3.5, Sec. 3.1) if.
applicable to these contracts,
and verify program-(including
revision) verification in accor-
dance with QAP 3.5, Sec. 3.3.

(c) Xf feasible, select three
drawings referenced in design
calculations (9 (a),above) and
review for:

(1) design documents used for
design input (ref. QAP 3.1,
Sec. 3.4 and QA Plans 5.1,2.0),

(2) revision status (latest) pe
Drawing Log (ref. QAP 3.2, Sec.
3.2) .

Programs EDSGAP, FOB~, ANGST

were used on the subjec" project.
A sumazy of verixication was
fom~ d in the Project QA Pile.
The following ccxrguter ziles
were. referenced as being

verific-

ationn v'~s zor KKU and ANOM.
1700007 01I 1700007 02I 1700007 03
1700007-04.. Tne subject corn ter .

runs were revimM in the micro-
film storage .file and were found
to be the appli~~le runs with
the required signoffs and dccum~-
tation.
(c)

Per R. A. Hobgood, QA Manager, WS
does not keep copies of

client'upplieddrawings. Therefore,
drawings listed in drawing log
could not M pulled, frna thefiles However Gac.l calculato on
package has a copy of De design
sketches applicable to the indi-
vidual support. These are
controlled as part of the design-
calculation package. Tnis was
judged to be satisfactory.

EDS — Jan,'0, 1982 36/38





AUDIT CHECKLIST

CompanY EDS Nuclear, Inc. (Pre-June 1978)

Applicable QAi~f Rev. ll, 8/1/77 Auditor (10), BFR (ll), RW

Page 6 of 7

Date Jan~~ 6, 1982

App 8 ~

Crit.
QAH

Ref. Statement 'Audi t Instruction Comnent

QAP
3.9

QAP
3.7

QAP -. 3.9, Paragraphs 2.2 and 3;2

The Section Manager shall review
'hedesign review documentation.

As necessary, he shall prescr~
corrective action for identified
nonconformance,

'

Verify that. the. Project. Engineer
approved pro 'ect instructions
prepared, as guidance for projects
17007 and 17008, if'applicable,

Review final design review pacW-
ages for evidence of conformance
to OAP 3.7,'Sec. '3.4.

The instructions. for both Ur.its,
1 'and 2, were properly approved,
and, issued by the Project Wgmm
E. J, Hee. The only observation
was that rhinos vere used to rrcdif
projec" inspections instead o
the Technical'rocedure Sheets
required by the Ouality Assurance
Procedure. EDS had recognized,
this problem fran previous audits
and this practice is explicitly
prohibited, in the current issue
of the EDS OA Program.

Tne Design Review report dated
7/26/78 satisfies OAP 3,7 reauire
ments. However, OP bhnager
signature as reauired by xeragra~
3.4 was not found on the Design
Review Report,

EDS — January 20, 1982
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AUDI CHECKLIST

Company EDS.%~clear, Inc. (Pre-June 1978)

Applicable QAM Rev. 11, 8/1/77 Auditor . (12) WSG

page 7 of 7

Date Janua~ 6, 1982

Appe Be

Crit.
QAN

Ref. Statement - 'Audit Instruction— Comment

'2) XUiii 3.0
3.4

The follaving major recuirezants
apply to EDS Nuclear internal
audits and any resulting correctiv.
action:
a. Audits shall be systematically
scheduled and, conducted by quali- .

fied personnel using written chedc-
lists.
b. Audit person'nel. shall have no
responsibi3.ities in the areas
audited.
c. Xdentified discrepancies and.
their rec(uired corrective action

~ shall'e documented,
d. Ccmpl,etion of corrective action
shall be documented,

Select an audit performed on
these contracts. Bevies'for c
pliance to QAP«5,3, and QK> 5.2,
particularly S~ons'3. 4,',5,
3. 6, and 3. 7 of QAP - 5,1, and
Section 3,4 of QAP-5,2, Verify
documentation of review of audit.
reports by management of area
audited.

Bevies audit files 577024
(10/18/77) and, 780013 (5/22/78)
for these contacts and ve ifi
ccKmliaIlce o

EDS. — January 20, 198
38/38
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"
(p

ERROR AND OPEN ITEN SHEET

Pile No. 950

1. Classification
Hrror

or
Open Item

Error Classification
Q Class (A, 3, C, or D)

2. Description

Valve FCV 95 was" modified by DCO-G-M-876 (PGandE Design Change
Ordei). The plates are shown on pages 8 and 9 of
DCO-G-H-876 as > inch thick. RLL4 field inspection showed
the thickness'.'to.be 3/8 inches.

'.3. Significance

The significance of this item can be better assessed upon
completion of the RLCA analysis and'comparison with PGandE
results.

/I. Recommendation

A recommendation >sill be provided upon completion of
the RLCA analysis

5., Reported

Qx PGandH

NRC

W

*;Transmittal of
Ref. 6 Date l 9 2

Ref. 5: Date

6. Final Resolution

Signed Date PrPPjec . Engineer/Date
Prior to Release

Project Administrator Date
Prior to Final Resolution-





ERROR Mn) OPEn react.. SHEET

Classif ication
Error

ox'pen
It:em

Error Classification
Q Class (A, 3, C,', or )))

Description Line 593 — 4 inches

- Support '1/27R is shown on.PGandE Design Review Xs'ometri'c
445878 Revision.14 to be located 9 inches from the elbow.
RLCA .field'inspection showed this support to be located.'35 inches from the elbow..

3. .Significance

The significance of this'tem,'can be better assessed upon
completion of the RL'CA analysis and comparison with PGandE

"-.:;::, .xesults.

I... '

I

\

~

~

~

- Recommendation . -:.

A recommendation will be provided'upon completion. of
the RLCA analysis:

~ ~ 4

5. Reported,

Qr PGanBE .

Q Nac

Transmittal of
1 2~RP '5D.

6 .. Final Resolution

~-. e
Signed/Data

ggCu& i ),G I/
Project Engineex/Date
Prior to Release





Pil.e No. 9>2

ERROR ABD OPEN XTE1'HEET

1. Classification
Error

or
Open Xren|

Error Classification
Q Class (A, 3, C, ox D)

2. Description Line 593 — 4 inches

The dimension between valve PCV 37 and support 3/27V .is shown .

on PGandE Design Review Xsometric 445878 .Revision 14 to be
4 inches. RLCA'field inspection showed this dimension to be
12 inches.

'3. .Significance.'he

significance of this item can be better assessed upon
completion of the RL'CA analysis and comparison with PGandE
results. '

~ ~ C ~

~ )

e',

a

I
1

Recommendation
I

A recommendation will be provided upon completion of
~ "' ~ 'the RLCA analysis

I

'

5. Reported

Qx PGandH

NRC

Ref. 6 Date

Ref. 6 Date

Transmit.tal of
l 2 2

~ 6. Pinal Resolution

L:~il'~:~ J JC'RM.
Signed/Date

<Vgu<~J,/ ( ter
<~J e t Eng:Lneer Date

Prior to Release.

pro~ ec t Administrator Data
T. ~ . '1 Yl ~~ I





(,:- (
1'.RROR MI) OPER, ITEYi SHEET

I'i.le Bo.~

Clas ification.
Error

or
Open Xt.em

Hxxor Classificat:ion
g C3.ass (A, 3, C, or D)

2 Des cr3.pt3.oxl L3 ne 5 Jf 4 4 3 nches

~ Support 58S/69R .is shorm on PGandH Design Review 'Xsometric
. 447119 Revision'12 to be active in the z and y direct:ions.

RLCA field inspection showed this support to be active in
~ ~ ~ the x; y and z d3.'rections.

'3. Significance

F

~ t
i'
~

h

..: The significance of this item'can be better assessed, upon
completion of the 3LCA analysis and comparison with PGandI";
results.

'

F

~ s
\

Recommendation

A recommendation rwill be provided upon complet:i.on of
the RLCA analysis

h

5. Reported

Qx PQandE

Transmittal of ."
F F. F F ~hh
Ref. R Date

6. F3.xlal Resolu't3.0xl

Signed/Data Pr jec ~ Engineer Date
Prior t;o Release

}?xoject Adm3nistrator Date
l.~>~ I Pc ~el crt.~ nn





e 'o. 954

'f.'RROR Ah'D 0PEH XTEh S}}EET

ClassificatLon

Error

ox'pen
Xoem

Errox Classification
QC1ass (A, 3, C, or D}

2. Description Line 57l> — 4 inches ~ ~

' Support 58S/56R is shown on PGandE Design Review Xsometric
447119 Revision-12 to be located 5 feet, 2 inches from the
elbow. RLCA field inspection showed this support to be
located 7 feet, 8 inches from the elbow.

"3. Significance
D

.The significance of this item can be better assessed upon'ompletion of the RLCA analysis and compax'ison mith PGand}
'"..;... " results.,

cI,, ~

D

4. Recommendation
D

~ : .' x'ecommendation will be provided. upon completion of
~ '... the RLCA analysis-

'. Reported.

x PGandE

Q m'c .

.RD. DD

Ref. 6 Date

Transmittal of
2 2

6. I'inal Resolution,

E'I, I Q..., zzJs~
S2.gnecl Date

2c/ g/
> =oj ct. Engineer/Date
Priox to Release

pxoject Administrator Date
pxjor to Final Resolution





~ x,e 'o

EERO< A'ND OPEN XTEYh SllEL'T

l. Classification
Error

or

g Open Xrem

2. Description

Error Classification
Q Class (A, 3, C, or D)

Line 57~i — ~> inches

Two supports,~. both labeled 58S/57R, are shown on PGandE
Design Review Isometric 447119 Revision 12. Xt is RLCA's

:. understanding'hat; PGandE's, Unit I support nomenclature'- calls for unique. support numbers at spe'cific locations.
h ~

~ sSignificance

... The. significance af this item can be better assessed. uponcompletion of the RLCA analysis and comparison mith PGancEresults'
~

s ~
~ ~

tp. Recommendation

A recommendation will be provided upon completion of
. the RLCA analysis

h

Repor ted.

Qx PcandE

Q NaC"

hh. hh
Ref. & Date

h

,Transmittpl of
l.y 2

6. Final Resolution

.( Q. „-„ iQg-~z
S:t.gned/Date

2~1

Pr jec )."ngineex Date
Prior o Release

project Administrator Date
prior to Final Pesolution





Fz.le No. 956

ERROR Ai<~D OPEg ZTEV~ SnEET

Classification.
Error Error Classification

or P Class (A, D, C, oz')
Open Xtem

r
I

Description Line 57'- l> inches *

4

. Support 58S/69R is shown on PGandE Design Review Xsometric
l>47119 Revision 12 to be located 3 feet from the elbow.

RLCA'ieldinspection 'showed this support to be located 2 feet, 1
. inch from the elbow.

~ ~

Significance
'

,.:'.The significance of this item can be better assessed upon
completion'of the RLCA analysis and'comparison with PGandEresults...:- I

~ ~

r

& ~ r ~ *. ~

I '

t

Recommendation

A recommendation will be provided upon completion of
~ the RLCA analysis

I

'. 5. " Reported

x PGandE

NRC
4

6. I'inal Resolution

.Ref. 5: Date

Ref. & Date

Transmittal of
1 2 2

Sign d/Date

r

+3~4 ( >~i g~
P oge t Engineer/Date
Prior to Release

project Administrator Date





Pile Bo
ft.'. C

('~~~~oB.Aii"D OPEV rZEV, SHEET"'

III

2.

Classif ication
Error

or
Open XLem

D

Error'lassification
Q Class (A, B, C, or D)

ption Lines >77 and 578, both 3.inches

Lines 577 and 578 axe'howp on PGandE Design Review Isometric
447119 Revision 12 to l)e insulated. RLCA field inspection
showed these lines uninsulated.

Significance

)

C

- ~ ~ "P

C
~ C'

.; The significance of this',item,'can be bettex assessed upon
completion of the RLCA analysis and 'comparison with PGandE.
results.

~ ~
~ "„„,* g ~

C
C

C

~, ' 'b ~

C t
*

~ ~

Recommendation

A recommendation cwill be provided upon completion of
the RLCA analysis

C

~ ~

5. . Reported

Qie PcandE

Q Nic

Ref. R Date

Ref. R Date

Transmittal of
t2 82

c6. Final Resolution

l.IC~ . g7
~ . Signed/Date

Qjj~g ( p,c
1'r jecy L'ngineex/Date
.Prior Lo Release

proj ect Administratox Date
Prior to Final ResoluLion





ERROR AND OPEN XTEH SHEET

Pile No. 958

2.

Classification
Brror

or
Open Xt em

Description Line 578

Error Classi.fication
Q Class (d, B, C, or D)

Support 58S/55V is shown on PGandE Design Review Isometric
447119 Revision 12 to be located on the horizontal run of a
pipe immediately above the tee. RLCA field inspection showed
this support to be located 8 inches below the tee..

Significance

The location of support 58S/55V on the vertical run of pipe'willnot: affect the analysis.

C ~ s

Recommendation

.A recommendat:ion will be provided upon completion of the RLCA
. analysis.

5. Reported '

PGandE

Q BBC

.Transmittal of.
Ref. & Date

Ref. & Date

6. Final Resolution

F <..~.(. J3,' g+sz
Signed Date

..> 2.<j /
r j ct Engineer/Date

Prior t Release

Prospect Administrator Date
Prior to Final Resolution





(i ~ Q»"'

KI'ROR MD OPEN XTEYi. SIIEET

Pile No. 959.

3.. Classification
Error

or

g Open Xrem

Description Line '20. - 8 inches

Error'lassification
Q'Class (A, B, C, or D)

~ Support ll/49SL 'is shown on PGandE Design Review'Isometric
445884 Revision 8 adjacent to t:he reducer at elevation 163

'eeton line 20. 'LCA field inspection showed the support
to be located adjacent to the bend 'at 'elevation .155 feet.

'3.

s ~

~ .

i:

t
Significance

... The significance of this item can be bettex assessed.
upon'ompletionof the RL'CA analysis and compaxison saith PGandI:

xesults.
7

/
/

e

/
I /

Recommendation

A xecommendation mill be pxovided upon completion of.
t:he RLCA analysis

'. Reported

Qz PGandE

Q Niic

. Xransmittal of
Ref. R Date

Ref. 6 Date

6.'inal Resolution

~ g~~J
Signed. /Date

P

I ~sr r~ ~ ~J.zan( v~ g)
Pro serf ).'ngineer Dace
Pr3.or tb Release

3?ro j ec t Adminis tra tor Da te
'PWt nW t-n T~'ideal Pinsel v>t"ina





(~
')

ERROR Ah'D OPBM JTKN SflEET

File No. '9 0

1 Class3.ficai i.on.

Exror
ox

Open It:em

Exrox Classification
Q Class (A, 3, C, ox D)

2. Description Line 19 — 8 inches

The "as-built" elevation. of'he first '45-degree elbow above
the header on line 19 i.s shown on PGandE Design Review,
Xsometric 445884 ReOision 8 as 166 feet 2l.inches. RLCA
field inspection'howed the elevatiop..to be 155 feet, l.inch.
The elevation shown on the isometric was chin ed fxom 155 feetg 7

1 inch.to,166 feet, 21 inches.
'.3. Significance '

.. The significance of this item can be better assessed upon
completion of the RLCA analysis and compaxison mith PGandE

':- =- .. -'esults..
'I

I ~
— s ~

"J

~

~

Recommendation

~ ,:: ' ' xecommendation mill be provided upon completion of
the RLCA analysis

5. Reported
'x PGandE

NRC

Ref. 6 Date

Ref. R Date

Transmittal of
j.2 2

6. Final Resolution

~4cc". ~( San~~ ( Z9 /<>
Signed/Date Pro'ct

~ Prior t

~

'~~~

~/z< gi
Engineer Date
Release

pxoject Administrator Date
Prior to I'inane. Resolution





1 . Classx.f 3.cat.'I.on

Error
or

Q Open Xtem

Error Classification
Q Class (A, B, C, or D)

2

2. Description Line 19 — 8 inches

~ Support ll'/59 SL is shown to be active in the vertical. direction 'on
.PGandE Design: Review.isometric 445884 Revision 8. 'LCA'. field inspec-
tion showed tgo skewed snubbers 20 and 25 degrees'respectively

~
' from vertical'.

I

e

'.3 'ignificance : .
~

*

2
s... The significance of this item can be 'better assessed upon

~ - -'"-.'.'. completion of the RICA analysis and comparison with
PGandC,'xesults.',-

.
~ ~', ', ',, ~ ',

2 ~, 4 ~

',

2

~s.' Recommendation
t

2

A recommendation wi11 be 'provided upon complete.on of'." t:he RLCA analysis..
2

~ I

2 ~

I

' Reported

Qx PGandE ''
, 6 s Pinal ResolutLon

Ref. 6 Date

Ref. 6 Date

: Transmittarl of
j. 2

'

JJn
Signed/Date

l 5<(
Proje t Engineer Date
Prior to Release

Project Admz.nx.strator Date
'M~4 ~~ t.n Ti r VIA t PWCA l

hatt

i nm





Pile Ho '962
,$'('-

ERROR ALD OPEN XTE'Y SHEE'I'

Classification
Exxox

or
Open Xssm'

Error Classification
Q Class (A/ 3, C, ox D)

Line 21 — 8 inches- I
~ ~

2. DQscx3.ptl on

Support 48%44R i.s shown on PGandE Design Review Isometric
445884 Revis'ion 8 to be active in the EM direction. RLCA
field inspection.'.showed this support to 'be .active in

both'he

EM and NS 'dl.rections.

3. Significance

... The .significance of this item can be better assessed upon
completion. of the RL'CA analysis and compaxison with PGandE
xesu1ts.

1

~ ~
/ ~

~
~

~ ~ ~ ~ ~ ~

Recommendation
t

A recommendation mill be provided. upon completion of
~ .' . the RLCA, analysis..

/ /

'. Reported

Oz paaaaE

+NRc .

I

:Transmittal of.
Ref. 6 Date . l 9 2

Ref. 6 Date

6 F3.nal Resolutl.on

~'~C g ~~W~
Signed/Date Pro jec Engineer /Date

Prior to Release

pro>ect A.dmzni,strator Date
W/ t





C (:-
ERROR Ab>D OPEb> XTEY. SHEET

I,ale Bo 963

1. Classif icaL'ion

Error
or

Op en Xtern

Error Classification
Q Cl.ass (A, 3, C, or l')

2. Description Line 251.9 — 8 inches,

, Support 58S/32R i.s shown on PGandE
446542 Revision '10 to be active in
directions. RLCA field inspection

~ .. both directions"o'f restraint.

Design Review Xsometric
both the'ertical and

Et'howeda 1/4-inch gap in

'3. Significance
k..'he significance. of. this. i'ompletion .of the RL'CA analysis.; xesults. .*- ".

I

Ei ..Recommendation

tern'an be better assessed upon
and comparison 'with PGandE

e

~ ~
t.

A recommendation will be provided upon completion of
the RLCA analysis

'. 'eported.

x PCanBE

Q 'NRC .

'ransmittal of.Rf.RD ~i2
Ref. 6 DaLe

6. Final Resolution

Q. ~,< ~(~ ~ i 2(
~ Signed/Date

Qj~+ I pc( I(
Pr ge oo gonpineer Dare
Pri;or to Release

pro-~ect Administrator Date





3.le Bo ~64
ERROR MlD OPEN XTKN S11EE'l

'.
Class3 f3 cat3 on

Exxox
ox
Open'xem

Description Line 25 19
'

8 inches

Exxox Classificat:ion
Q Class (A, 3, C, ox D)

J

.'RLCA field 'inspection show'ed a NS rigid support an line 2519
t:o be locate'd 3 feet, 10 inches fxom the elbow be3,ow elevation
100 feet: PGandE. Design Review Xsometric 446542 Revision 10
does not show this,support.

Significance
~ ... The significance of this'item can be better assessed. upon
completion of the RL'CA analysis and compaxison mith PGancE
xesults.

i '

s ~

~ ~
I

~ a

Recommendation

A recommendation mill be provided upon
t:he RLCA analysis

completion of

5. Repox ted

Qx PGandE

Q HRc

Transmit.tal ofIll. 5D ~IP 2

Ref. 6 Date

6 F3nal Resolut3.0n
~ ~

Pro acct /,ngineex D.lte /Prior to'elease

Pro.~ect Administrator Date
W~~~ f 'Pne-~'I ~ e-—





FileBo965
EP.140'B D PPEÃ XTHY, SI IHEY - h

C 1as sif3.cation

Ex ror
or

'Q 'pen Item

Error Classification.,
Class (A, 3, C, 'or D)

2 . Description Line 2) 1 9 - 8 inches
h

I h

The vertical spring hanger 55S / (Unreadable) i's shown onPGandE
Design Review Isometric 4 4 65 4 2 Revision 1 0 to be . 1ocated 7 feet;
1 0 3 / 4 inches fre the elbow below elevation 1 00 feet . RLCA
field inspecti'.on'shoved this support tobe located 8 feet,10
inches from theelbov

I

3 . Significance
~ I ',

r I ~ ~ ~ ~

The significance of this'tem can . be better assessed upon
~ - -'... comp 1et ion of the RL'CA analysis and comparison mith PGandE

xesv 1ts, .: . ',;y
.
~ ' ' ' .. ~ .

I
~ ~

~ ' ' ~ h ~

~j ". ' Re commen dat ion
h '

A recommendation vi1 1 be provided upon comp 1etion of'

. ',the RLCA ana lysis
~ h

h ~

r

5; Reported

Qx PGandE

NRC

Ref . 6, Date

Ref . 6 Date

~ r ~

Tran smi tta 1 of
l. 2 2

h

~ r

6 . Final Res o1ution

Signed Date

r

i ~M~ z / 2'/
1'r jec t ".ngineex Date
Pxior t Release

projecgpdglInx.s trat'or Date





1:ile Bo. 966

{~Q
'lass3.f 3.cat3.0%

Exror

ox'pen
Xtem

Exxox. Classification
Q Class (A, 3, C, or D)

2. Description 'ine 2519 — 8 inches

Support 14/33SL is sholem. on PGandE Design Review Xsometric
- 446542 Revision 10 to be located 7 feet, 10 3/4 inches from.

the elbow. 'LCA field inspection showed this support to be
located 4 feet,.5 inches from the elbow;

3., Significance

... The significance of this item can be better assessed upon
.. 'completion of the RL'CA analysis and compariso~ with PGandE

~ " '-,:.'." results
s '

il
~

'

~

~ ~ ~ ~ ~r
S, ~ '

~

~
s

~ ~ ~

Recommendation

A recommendation wi11 be provided upon completion of'''.": the RLCA analysis

r
r

Reported

gx PGan8E

Q Nac

r ~

. Transmit tal ofRf RD

Ref. & Date

~ ~

6. Final Resolution

I z9
Pro)ect j,"n< ineer/Dat'e
Prior t Release

Prospect Adminz.stratox Date
~ — 'F.~~~1 'Per el s ~ t-4 ~~





: Wi>e No. 968

QUALITY ASSURANCE — FXNDXHGS

Company

Harding Larson Associates

~ I

2. Description
Harding:Lawson Associ'ates was not required by PGandE to
implement a, formal Quali.ty Assurance Program for. their
activities'prior to Apxil 10, 1978.

II

'Recommendation —
, Corxective Action

'CA: Additional engineering verification

~ lq. Reported

LXj PGandE 'Transmittal Date

Ref. R Date

6. Final Resolution

64.,z~~~ dQB,L'~ / '~
Signed Oat:e

~
~

) ~o
Xxoj ct Engineer/Da e
Pxio to Release

~ ~ ~

yxoj ec t

Administer'ator//gate

prior to Final Resolution





QUAL'XTY ASSUBMCE - PygD>gGS

1. Company

Haxding, Lawson Associates

'I -' '

Description
«

The Harding Lawson Associates Quality Assurance Program
and opexating proceduxes applicable to the activities
perfoxmed prior to June 1978 did.not prescribe adequate
controls .to,comply with the applicable criteria r'equixements ~

of 10CFR50,, Appendix B.
(

1r

Recommendation=- Corxective Action

RLCA: Additional engineering verification

4. Repoxted

QX PGanBE

Q mRC

Transmittal Date . 1 30 82

Ref. R Date

'. Final Resolution
( ~

Signed Date

~ ~

Pro ect Engineer Dat
.. Prior t Release

prospect Administrator Date
py:ior to 1"inal Resolution

'

'« «" «





. Pile No. 970

QUAL'XTY ASSURANCE - PXNDfNGS

Company .

Harding Lawson.Associates

2 i Description
The was 'not sufficient objectiv'e evidence'vailabl'e

at'arding'Law'sonAssociates to establish that a controlled
system was in effect which could be accepted as equivalent

'o

10CPR50, iAppendix 8;
i

l

Recommendation'-" Corrective Action

RLCA: Additional engineering verification

7 1

Reported

Q~ PGandE Transmittal Date

Ref. & Date

6. Final Resolution

I >o
0~~~~ g<<V'~~

Signed/Date Pr ~t Engineer/Date
Prior t Release

I %o

J.'zoject Administrator Data
Pr3 ox'o P3.ncL3 Resolution





Pile No. 971

QUM.nx ASSVrVNCE — OaSERVXTXONS

1. Company ..

EDS Nuclear Xnc.

2. Description ''

The existence of the "Design Review Cxiteria" used in ac-.
cordance with QAP 3.7, paragxaph 3.1 could not be verified
for the July 26, 1978'Design Review. Evidence exists

that'hisprocedure was followed, b'ut the documentation 'from
1977 was',not 'saved. .Thexefore it is not possible to direct-

",... ly verify that .the "Design Review Criteria" document met all
the EDS xequixements for the July 26, 1978 Design Review.

4

. 3. 'Recommendation:
'

No corrective action requixed.

* '.' 4. Repoxted

PGandE .

Q NRC

Txansmitta'l Date. 1/30/82

Ref.- & Date

6. Final Resolution

Signed/Date Proj ec Engineer/Date
Prior to Release

yroject Admz.nz.strator Date
pxj.or to Final Resolution





. I'ile No. 972

QUALXTY ASSURANCE - OBSERVATXOHS

.1. Company.....

EDS Nuclear.

Description

Ln many cases,'point of use" references were not made
for equations .in the calculation files. These references-
were required by QAP 3.4, paragraph 3.2.1 of the present
EDS Quality Assurance Manual.

s 's

;" ., -'3. ='Recommendation '

'

No corrective action required.

I ~

4. '= Reported

g PGandg

Q NRC

Transmittal Date January 30, 1982

Ref. 5, Date

6. Final Resolution

'I...k. J e~,- >/~ ~-
iSg nedDate Pr ' .ngineer/Dat e

Prior to Release

ytojact Ada-nzsttatox/DaLa
Prior to Fina1. Resolution

~ ~





. Xile No.

r

QUALXTY ASSURABCE — OBSERVATXONS

1. Company ...

EBS Nucleax Xnc.

~ ~

Transmittal Date

Ref. R Date
1

Q HRC

''6. Final Resolution
f

f'*

': Descxiption
1

Xt could not b''erified'that the .Quality Assurance
Nanag'er'oncurxed with the resolution of discxepancies's

xequixed by 'QAP 3.7, paragraph 3.5,'ecause there
wex'e .no sign-affs on the documentation...

f.

—.,'':::.,":",'."3. 'Recommendation
C

f.. Bo coxrective action required.
/

~ f

f

s '!
f

4. Reported
E

g PGanBE
'

QAA'~~
Signed/Date, P, o- ct Engineer/Date

Prior to Release

project Adman>strator DaLe
prior to l'inal Resolution





rile Vo. 974

QUALITY ASSURANCE — OBSEPVATXOPS

1. Company ..

EDS Nucleax

2. Description

Xt could not'b'e'exified that pxoject personnel had read
the pxoject interface instructions as required, but no
interface'problems of significance were found.

Recommendation '

No corrective action requixed.

I>. Repox ted

QX pGandE

Q NRc

Txansmittal Date.

Ref; 6 Date

6. Final Resolution

C c

c <4
L,CRT'«'igned/Date P ec«Engine r/D te

Prior tb Release

~ ~

yxojec t Adcainis txa tox/ Da te
prior to final Resolution





P:i.le No. 975

QUALITY ASSURANCE — OBSERVATIONS

1. 'ompany...

EDS Nuclear. Inc.
4

2. Description '

\

Memoranda were used in
Thi.'s 'is not.consistent
Pxogram.

~ P

lieu .of technical instruction's'.
with the EDS Quality 'Assurance

~ ~ t
r

~ \ I

3.= 'Recommendation

No corrective action required.

1

4. Reported.'

P PGanLE

Q NR.C

Transmittal Date. l/30/82-

. Ref. 6 Date

6.. Pinal Resolution

Signed/Date Prc ~ct Engineer/Date
. Prior t Release

prop ec t A minis tratox Date
prior to Hnal Resolution

1





Pile No. 976

ERROR AND OPEN XTFH SHEET

Classif ication

Q Kxxox
or

QR Cpan Xaam

Erxor Classificat:ion
Q Class (a, 'D, C, ox ]))

'. DescriPt:ion 3. 2 3 Equipment

The Exterior Containment spectra were sup'erseded by the
URS/Blume repoxt issued on June 5,-1977. However, ~o
transmittal to Westinghouse of this .spectra could be
located in .the PGandE files.

*

,=3'. Significance
Noted in "Preliminary Report, Seismic Reverification
.Peport, Seismic Revexification'rogxam - November. 12,
1981" .

* '
~

~ ' ~ s

~

C ~ ' ~

Recommendation

This <vill .be specifically covered by RLCA in'he
current: pro'gram..

5. Repoxted ~

Qy. PGandE

QX NRC

Transmittal Date
See above

6. Pinal Resolution

Signed/Date Project Engineer/Date
Prior to Release

pxojec t Adminis tratox'a'te
7:~rt~l P~ ~" ii>~ ~~ ~





ERROR Aii'D OPEV. LTEH SHEET

l''i.le No.—9l

' 2.
I

Classification
Error Error Classification

+Class'.(A, 3, C, or D)or

g Open Xrem

'escriPtion3. 3. 1. 4; 1 Containment: Structure

Because of the recent: developments in the annulus area,
'PGandE'is presently re-evaluating the structural adequacy
of the annulus:

\

;.-.;3. Significanca
7

-... -.:-..: ", .'*:,Noted in "Preliminary Repor t,
, ~ '.'eport, Seismic Reverification

~ .
- '='.:,.--..'; ','. 1981":.

g s 'I

I

Recommendation
~ ~

Seismic Reverification
Pr'ogram — November. 12,

o ~

, ~

r
0

. This vill'.ba'pecific'ally addressed by 'PGandE'' and rev'ieved by 'RLCA.

5. 'eported'.

Qy. PGanBE

Qx HRC

Transmittal Date

Ref. R Data

.2/8/82

Sea above

~ ~

6-'i*nal Resolution

Signed/Date Project.
Engineer/Data'rior

to Pelaasa

prpj act Administrator DaCe





e 'o.

ERROR AND OPEh'TEN SHEET

Classification
Errox

or
'pen Item

Error Classification
Pg Class'6, B, C,,ox H)

h

n
2. Descxiption 3. 3. l, 4;2 Equipment: Regenerative Heat Exchangers

'ox'thevertical direction, the W report states that two-thirds
of the filtex'ed horizontal spectrum was used in the analysis.
However, the Hosgri report s'tates that two-thixds of the un'fil-,
texed horizontal response spectra is to'be used as the response
spectra fox the 'vextical direction (Reference 6, page 4-3).

'The--vertical "spectra input used by Westinghouse is in error.
L ~

1 I

".".- 3. Significance
~ L

~ ~
~ ~

':
. Noted in "Preliminaxy Report, Seismic Reverifi'cationi

:.::;Report, Seismic Reverification Pxogram — November. l2,
~ . „.'=."..:-,: " '.",; 1981" .

s
I I

'I

o~ ~

~ ~ ~ ~

~ ~

Recommendation

. This'will'.be specific'ally addressed by 'PGandE
~ .'.,':. - .. 'nd reviewed by 'RLCA..

~ ~

'. Reported..

QX PCandE

QX HRC

~
' Transmittal Da e

Ref. R Date See above

~ ~

6. Final Resolution

elm~ >S <~
'V

Proje. t Engineer/Date
Prior to Release

project Administrator Date
~ prior to Final Resolution.





I'ile Ho.

KRROB. MD OPFN ITEM SHEET

1. Classification
Error

ox
0 en Xtem

Error Classif ication
Q Class'A., '8, C, oz D)

Qx v

2.. Description- 3 3 l ~F. 2 Equipment

Besides the equipment reviewed above, other equipment in the
Containment Structure has not been reviewed for the.

current'ffort,but mill be done in the Revexification Program.

r ~

I

~ I ~

* ':-..3. Significance
* \

I ~

Noted in "Preliminary Report Seismic Reverification
-„.- .''.'.'.Pepoxt, Seismic Reverification'rogxam — November. 12,

— -'. '., ".=,:.- ..".'..':,'981"
* ~ ~ ~

~

~

r ~ ~~ ~ ~

Recomaiendation

'This is being'covexed generically. by RLCA in the
". Curr'ent. program.

5. 'eported..
.QX pGanBH

X NRC

.'xansao.Ital Date

Ref.. 8 Date

.2/8/82"

See above

6. Final Resolution

Pro jec Engineer/Date
Prior. to Release

prop ec t Adm'1.l13.s trator Da te
t.n Ti'in~i P.nwnl ~ et-i nn .





ice io

ERROR AID OPEN ITEH SHEET

Qlassj f3.cat3 on

Q pxxox
'r

g Open Xxem

. Error Classification
P Class'A, 3, C, ox 9).

r>pt n 3. 3 2.4'.1 IntaMe Structure

. The design review for the auxiliary saltwater'ump compartments
was dated'September 1976 (Log 7); It was later qualified for
Hosgri as g. part of the Intake Structure. Hqwever, no formal
documentation has been found'o date.

~ s

I s

": .-:-. 3..'ignificance

Noted. in "Preliminary Report, Seismic Rev'erif ication
s

. — ~:-''.""„:-'.>aport,.Seismic Reverification'rogram. — November. 12,
1981":

~ . 4

~

~ ~

Recommendati.on

. This mill'e specific'ally addressed by PGandE
and reviewed by 'RLCA.

~ ~

'. Reported.. '

QZ PGanBE,

Qz NRc

Transmittal Date

Ref. 6 Date

~ 2/8/82

See above

6- I'inal Resolution

2-
Signed Date Pro j e t:ngineer/Date

Prior to Release

proj ect Administrator Date
: pr1or to P3.nal Res o lute.0n '





Pile No. 981

n'og, aWD OPr;'-'TSN Sm:ST

1. Classif ication

Q I'r.ror Lr'ror Classification
Q Class (A, g, C, or D)

g Op~n I™
2. '. Description 3. 3. 2. 4 ~ 3 Buried pipelines

The buried pipelines connecting the Intake St:ructure to the Turbine'uilding were qualified by PGandE with input from URS/Blume.
PGandE's qualification worlc was independently checked by'arding-
Lawson Associates, using .inp'ut from URS/Blume (see Log. 7) . The
input used in. the above two studies will be verified in the
overall reverification pxogram.;

a

'«:"3. Significance
" Noted in "Preliminary Report, Seismic Rev'erif ication

s

'.:':Pepoxt, Seismic Reverification Program - November.
12,.';

"L'981"
r
s

II I
~ ~

s

~k Recommendation
I ~

'This vill.be specifically.y covered by RLCA in the
current pxo'gxam..

'5. Repoxted.

QX PGandg

Z NRC

Transmittal Date.

Ref ~ Date See above

6- Final Resolution

Q,
Signed Date oje t Engineer/Data

=Prior to Release

pxoject Administrator Dat e
.Prior to X'inal Resolution





Pile No. 982

ZRaon. mD OPF.ix LTr;N StIEET

Classification
Error Classification

Q Class (A, 3,. C, 'ox D)
Q Exxox

ox'pen
Xters

I

Descxiption 3. 3.3 'Turbine Building

The detail tzansmittals thems'elves'ave not 'been'eviewed.
This will'e a paxt of the. overall reverification'work;-'

I r
l

h

~'.!.3. Significance
* .

:::'Noted. in "Preliminary Report; Seismic Reverification ..
'„:.'.",:--.'.:;Report,.Seismic .Revexification Progxam

'- NOvember. 12,
'98/it'r,~... 's ' ' ' r '

~

~ ~

„~>... Recommendat:ion
sI ~~, .":.' -..The'nterface, between Blume and PGandE is being covered

by'both th': QA'eview and the'uziliax'y Building
analysis...'

1
4

I
I ~

6.

Rep ox ted..

Qy, P'GandE

Qz'RC
r

Pinarl Resolvtioxx

Trans%i ttal Dal e

Ref. R Date

2/8/82

See above

r

2.5 8<
P opec - Engineer/Dat.e
Prior. o Release

prospect Administrator Date
e-~ T ~r ~1 Pr s.nl ~it inn '





'x e io.. g3

Classification

X Exxox

ox
Opan Xtam

2. Descxiption 3. 3. 7. 6 Electrical Raceways

Error Classification
pA Class (A, 3, C, oz g)

seismic. calculations.
spectra.

Xn summary, nine of the twenty raceway suppoit
were found to'have been doge with inapplicable

|

.-3. 'ignificance
l

'I

~ -...-....: . " Noted in "Pxeliminaxy Repoxt, Seismic Reverifi'.cation
S

-.:;Report, Seismic Revexification'rogram — November. 12,
1981"

'It ~ ~ I'

~>. Recommendation

'This mill .be specifically covered by RLCA
current program..

in the

~ '. Reported..

Qy. PGandE

Qz Npc

Transmittal Date

Ref. R Date

2/8/82
~ See above

6. X'i;nal Resolution

3~~ z.
Signc=d/Date

0

je,t T.:.n< ineex/Da e
Prior o Release

projec t AdmLnis tra Lor Da te
-.prior to linal Resolution



0
~ J



'3.le No. 984

EPiPiOR MD OP};X«XTEiii SltEET

I Class3 f3 ca'tion

Q prox
ox'y

opon exam

Exrox'lassification
Q {:loss'<, 3,. C, ox D>

~ ~

~ ~

2. Description 3: 3. 3 Turbine Building
The PGandE design review is presented in the report "Hosgri
Design Verify'.cation — Turbine Building", February, 1980'(Log 7).
Since the design review did not verify the intex'face procedux'es
between URS/Blume, PGandE and the fie'ld (Figure 4-10-2, URS/Blume

'eporton Design Review, Log 7), these will be investigated in-..'tHe'verall xeverification pro'ggam..
I

- I

'.:-.3. ". Significance
~ ~

~ \ f ~ ~

Noted in "Preliminary Repoxt, Seismic Reverification
"-'.:".Report, Seismic Reverification P~ogram — November. 12

. ".: '.,-':; ',-;.. ":" 3:.98I".: '. -:
~ ~

'I

Recommendation

I'he'nterface, between Blume and PGandE is being covexed
by'oth th': QA'eview and the''uxiliax'y Building'
analysis....

~ I

.Repoxted-

QX pGanLH

Qx NRC

TxansYfLLttal Date

Ref. R Date

~ 2/8/82

See above

6. Pinal Resolution

)(roj e .*: Engineer'/DatePxiox'o Release

pro>act Admi.nistxatox Date
~ 7'wi nr to P2nal Rasolut1OKl





ERROR AND OPEN LTEH SHEET

Glassification
r trot 'rror Classification

+Class'(r, g, C, ot D)ox

QZ Open Xterrr

2 Description 3. 3 4 Auxiliary/Fuel Handling'uildings
However, an examination of some telecon -xecords (from

3/9/77 to 3/24/77, Log 1.4) kept in'RS/Blume's .file r'eveals that
there was. controversy of weights for the DDE model computed by
PGandE in the E-W and N-S directions fox 'all elevations except. at .

El. 140. 'A difference of 35% in the weight''at Elevation 140', com-
puted by PGandE for the DDE model and URS/Blume's computation in

.'Haxch1977 (Log 1.4) was also- discus'sed:. Ac'cording to the PGandE .

";.r..,xesponsible',engineer., the weight controversy was resolved with .

UpS//~me: However, no documentation of resolution has been found"'-3. Sxgnzxzcance
. to date.

'

~ "..-.:,'. „'.. Noted. in "Preliminaxy Report, Seismic Rev'erif ication
~ . ':: ','" .: ..Peport; Seismic Reverification'xogram - November. 12,

-:"1981" '

'I

I

Recommendat ion

This xwil) be specifically covexed by RLCA in the
current pxo'gram.

Reported. ~

QZ PGandg

Z NRC

Transmittal Date

Ref. & Date See above

6 Pirnal Resolution

.p 5 gz.
Signed/Data Px j ect Engineer/Date

Prior to Release

proj ect Adm'l.Q.3.strator Date'rior to X anal Paeso lvtion '
9



1



HRP..OB. MD OP> ii. XTF.N SHI-ET

1 Class3 f3 ca't3.on

Exxor. Exror Classif ication
Q Class (A, 3, c, ox

O)'X'g

Open Xaers

P .,3. 3.. 4 Auz3 13 ary/1 uel Handl3 ng .3u3.ld3.ngs

Since the. final vertical control room spectra are 'igher.'han thepreliminary spectra, a detailed 'review'f. equipment quali.'ficationwill be necessary in . the ov'eral 1 revepif icat f.on program to 'nsurethat the equipment was conservatively qualified.
s

~ sr'
~'.:- 3.'ignificance

~ ..- ",.'.. ~, Noted. in "Preliminary Report,
~ ~ „, ~ s

'--:;Report, Seismic Revexification
1981"

E

~ ~ ~

~ ~

Seismic Rev'ex ifi:cation
'.'x'ogx'am- Nov'ember. 1 2,

Recommendation

~
~

Th3 s 3 s be3 ng covered gener 3.cal ly - by RLCA 3 n the
curr'ent. program. '

e

Rep or ted..
s

QZ PGandE

Qx NRc

Tran sutta 1 Date 2/8/82

Ref . g Date 'ee above

6. Final Resolution

px >j ect Engineer/Date
Prior t Release

~@~ Q 2 st~a.
Signed/Date

Projec t Adminis tx'aLox'ate
~ 'xiQx to Pinal Resolution.





File No. 98/

ERROR ANg OPEN rZEIC SHEET

1. Classif ication
Zxxox Error'Classification

Q Class (A, 3, G,
I

RecoIIlmendatioxl

OX'pen
Xtem

~ 4. A~iliaxy/Fuel Handling Build
No effort'. has been spent, because gf time constxaigts to

spot-'heckthe buf.lding qualify',cation details. Because of .the -reported .-.
controvexsy og weights in the ggE model, 'a detailed review of the-
seismic analysis of t-'.he Auxiliary Building a'nd its qualif>cation

~ - 'hould be performed. in the overall reverify';cation,program.
\

~ ~

~ ... ~
*

~

" -'3.- Significance

Noted in "Preliminary Report, Seismic Reverification ..
.s

-::Peport, Seismic Reverification Pxogram — November. 12,
1'981" '

This'vill,.be specifically covered by RLCA in the
current pxo'gram..

'.5. Reported..

LZL PGandE

jg Np.c

Transmittal gate

ef R Date See above

6. Final Resolution

E'<~.)3~. z s >z
Signed/Date P . ojec Engineex'/Da Ce

Pxiox o Release

prpj ect Admni tratox Da'te
~ priox to Final Resolution





I'ale Ho. 88

ERt'OR MD OP$ :;X«ITEN Sil)";ET

l.

2.

Classif 3.cat 3.0n

J;rror Error Classification
or Q Class (A, 3, C, ox 9)

g Open learn

Qualificatiog, 'of Intake Structure'. Crane
d

Checks Are required to compare the "as-built" drawings to the
.'...'rawingsused in analysis. This will be addressed in'the long

term program.

'

'h

'h

d

~ dr
h ~

":-;3. Significance
~ d

h

,''Noted'n "Preliminary. Repoxt, Seismic Reverifi'cation ..
s

':::pepoxt Seismic hReverif ication'xogram — November. l2,
-. '...'=..:,"." .':. „',:.; "1981",.',," ', '-:..;

~ h ~ 0
d ~ ~

e

I;. Recommendation
d

":. This is being covered generically. by RLCA in the .

;..: current. program. —

.

.'5. 'eported-
QX PGandE

Z NRC

Transzru.ttal Da~e

Ref. 6 Date

2/8/82

See above

6. Pi'nal Reso1ution

Signed/Date 'x ject Engineer/Date
Prior to Release

pxoject Admini trator Date
Y» 'I Yl»» I





EM'OB. MD OPElg 3;TEN SH)".ET

1. Classification
Zx'vox

or
QX Opan Xaam

. Error Classification
Q Class (P., 3, C, oz O)

~ ~

2. Description .3 '-5;3..3 Quaj.ification of .Turbine Building Crane .

However, checks need to be made to .insure that modifications to
construot;ion 'drawings were properly implemented. This,will

be'ccomplis'hed'zn the long term'eport by comparing the "as-built."
drawings to those used in ana'ly'sis'. '

I
s*, a

3 " Sx.gnificance
s

~
— -..-.l'..: '; . Noted in "Preliminary Report, Se'ismic Reverification

s

:;Report,'eismic Reverification'rogram - November. 12,
1 9811t

~ ~

Recommendation
~ = ~

~ a

" This is being'overed generically'-by RLCA. in, the'urrent. program. '.

0 ~

~ ~

'5. 'eported.
QZ PCanCL'g

NRC

Transmittal Date

Ref. E Date

~2/8/82

See above

6. Final Resolution

Signed/Date p g ec.~ Lngxneex'/Data
Prior to Release

Project Administrator Date
prior to Final Resolution.





Pile No. 990

ERROR A5D OPEN)'TEM SHEET

1. Classif ication

Q Exxox
ox

gy, Open Xxem

2., Descxiption
Some checks need
program to'heck
transmitted.

Error Classification
Q Class'd, 9, C, ox D)

5.~i Fuel Handling Building Crane
to ba made in the overall raver'ification
the applicability of design information.

~ a

L
W ~

I

I

Significance
s

I

Noted in "Preliminary Report, Seismic Rev'erification,.
Report,. Seismic Revexification Program — Novembex 12,

'] 981 sl

~ I

Recommendatxon
e t

. '.:, The Blume/PGandE interfaces are being covered by both tha
QA Revie'w and 'the Seismic Design Cha'in.

'. Repoxted

. QX PGandE

Q NRC

Transmittal Date
See above

6. Final Resolution

7- 5'~
Signed Date P ojec Engineer/Data

Prior to Release

Project Administratox Data
1 9 tl A l tea t fE !





'Jke io 1

ERROR KND OPEb'TEM@ SHEET

or
QX Open. Inem

3. Classification
Error Error Classification

Q Class'A, 3, C, ox D)

9escxip tion 3. 3.5. 4. 3

~ r

Qualification of Fuel-Handling 8'uilding Cranementhe

.scope'f the overall reverification program some checks will---
be made to insure that these'modification's were done.

'v

'

s

::3. 'ignificance
~ -...-,-",,' .': Noted in "Preliminary Report, Seismic Rev'erif ication ..

.. >:.'-".;:'.'-"...—.Repoxt'; Seismic Reverification'rogram —,November. 12,
''1981" '

~

~ '

Recomaiendation

-. This is being covered generically-by RLCA in the
,
curr'ent. program.' „

v

~,

'5. 'eported-
QX PGandE

[g @pc

~ 'ransmit.tta1 Date 2/8/82

See above

6. Pi'nal Resolution

(Ea Q~,' 5 rZ
S'ipned/Dane pxoject Engineer/Date

Prior to Release

proj ect Administrator Da'te
Prior to l'inal Resolution .





pile No 992

ERROR AND OPEig" ITEN SHEET

l. Class3 fication
Error

or
QX Open Irem

Error- Classification
Q Class (k., E, C, or O)

Description 3. 3. 6 Outdoor Water Storage Tanks

The design information was found to be transmitted'.informally.
Some checks are required in the .overall reverification..program
to insure its accuracy.

~ a
~

~ ~

'

\'ignificance

Noted in "Prelimi'nary Report, 'Seismic Reverify';cation ..
s ~

-.::Qeport, Seismic Reverification Pxogram — November. 12,
.=. 1981"

C

~ '
~ ~

*

Recommendation .

The Blume/PGandE interfaces are being covered by
'both the. QA Review a'nd the Seismi'c gesign Chain..

~ ~

'5. Reported:

LXL PGanBE

X NRC

Transmittal Date 2/8/82

Ref. R gate See above

6. Final ResolutioD

Orci
Signed/Date pr ject:ng ineer/Da«

Prior" to Release

~ ~

,proj ect Administxatox Da'te





I'ile No. 993

L'PROa. MD OPEi rZEN SHEET

1. Classification
Ilxxox

QX Open Xxern

Error Classification
Q Class (%, 3, C, ox D)

2. Descxiption 3. 3. 6 Outdoor Water St'orage Tanks

Although a team effort existed between PGandE and URSJBlume in
transmitting'he design information, some checks need .to be made
to determine .the accuracy of'the infoxmat'ion transferred., This
task i~ill be accomplished in the ovex'all reverification pxogram.

\~, ',, ~

'-3., Significance '. *.

4

'Noted in "Prelimi'nary Report'eismic Reverification
'.-:.Repoxt, . Seismic Reverification Pxogram — Novembex. 12,

l' 8l'l t

' a «4 ~

~ ~

'ecommendation .

The Blume/PGandE interfaces are being covered by
'both the. QA Review a'nd the Seismi'c 'Design Chain..

'5. Repoxted.-

Qy, P Gent

y. NP.C

~ Txansaottal Date
" 2/8/82

Ref. r Date See above

.6. I'5nal Resolution

Signed/Date Pxoj ect Engineer/Date
Prior to Release

Project Administrator Date





I:ile llo. 994

EB.ROR Ah'D OP):;XI.'TEI'I SIIEET

3 . Classification
Exxox0

ox
X Open Xtem

Error Classification
0 Class (A, 3, C, ox D)

2. Descxiption '3.3.7;1 Piping Systems

'PGandE uses a formal design guide for the seismic factors
which'heytransmi& to the consultants. This will be a:significant .

interface to examine in .the'overall reverification program.

\
a

'.:3.'ignificance 'i
Noted in "Pxelimi'nary Repoxt, Seismic Revrexifi'cation .'.

:.Pepoxt, Seismic Revexification'xogram — November. 1.2,
':3:98l" '

~

~ ~'. Recommendat ion

. This is being'overed
'urrenL. program.

generically:by RLCA in. the
~ ~

'O'. Reported.

. 0x PCaa6E

Qx Npc

~ Txansmittal Date

Ref. 6 Date

'/8/82
See above

6- Pi'nal Resolution

'z

25 FZ
'roject Engineer/Date
Prior to Release

project Administrator DaLe
~ w~~ n~ t o Final Pr.so lutinn





EPwBOPi AVID OP EX>. LTEH S}1)'T

3. Classification
Exxox

ox

[g Open ft:em

Error Classification
Q Class (A, 3, C, ox D)

2.'escxiption 3 3..7.1. Piping Systems . ~

~ \

. The txansmittals. for piping analyses„appear to be in complet'e
'orm"for .documents sent to EES.. The. only problem:is that the

transmittal:cover she'et- does:not'ist "the. contents of-.the.eh-"
'ixeattachment. The transmittal'might'nly: read problem

'umber'and "appropriate spectra attached". .'To trace the f1ow.
'.of-infor'mation it will be necessary to find the contents. of the

"-,;.:transmittal's,'. This:.task,i~ill b'e accomplished by .fuxther examination
of 'PGgndE-files 6r pexhaps by examining EES files'uring the overall
S>gnix'icance :

. . reverification pxogram.
0'oted. in "Pxeliminary'Repoxt, Seismic Reverifi:cation .".

-'.:; ',...-:.Report,'eismic Reverification Pxogram - November.'12,
1981'

~

~ ~

0
~ ~

~
~

~ Recommendation
'

. This is being'covered generically'.by RLCA in the'urrent. program.
~ ~

~ ~

'5. Reported.

.Qy, PGandE

QZ l;P.C

Transmittal Date

Ref'. K Date

.2/8/82

See above

1

~ ~

~ 6. X'inal

Resolution'%~~2

8 g(z c g~
P opec . Engineer/Date
Prior t.o Release

pxoject Administrator Date
~ a~'~ t"n 1"~~~'I P.~ cnl

s'il-i

rim





'ile Ho.

ERROR AND OPEH XTE'4 S11)'.ET

1 Class3.f 1.cat) on

Error
or

tm Cpan It:am

Error Classif ication
Q Class "(A, E, C, or 9) .

2. Description 3. 3. 7. 1 . Piping Systems
Fox. the scope of piping assigned to. URS/Blume, very little corres-
pondence was located during the time frame of . Unit 1 piping ana-
lyses . ''owever, 'RS/B lume has not yet been . contacted to px ovide
any transmit ta 1 s they may have sent or .xeceived . This will be .
accomp lished dux'ing the gong texm xeverif ica'tion effoxt .

I

,I.

' 3. Significance
~ ..-,.... Noted in "Preliminary Report Seismic Reverification ..

=.:,Feport,, Seismic Reverification Pxogram — November. 12,
~ '"".': 1.981"

'q „Recommendation
~ ~

The Blume/PGandE interfaces are being covered by
.'both the. QA Review a'nd the Seismic 'Design Chain.

I

P
~ ~

~ ~'. Reported.

. QX PGandE .

QX EEC

Transitu.t:tal Da~e

Raf . R Data

2/8/82

See above

.6. Pinal Resolution

) 26dr
Signed/Date

Sb
P og ace. Engineer /Date
)?rior t Release

~ Prop act Administrator Da'te
. p<>o< to pinal Reso lution





3.. Classificatj.on

Q Exxox

OX'y.

Opan Xaam

Ex'x'ox'lassificatj on

Q Class (A, 3, C, ox ]))

2. Descxiption 3 3 7
No'ocumentation ha's been found concerning transmittals of infor-.
'mation from PGandE.to EES 'at this yoint in time.- A'.search

for'hisdocumentation is. being continued;..
Some records of. EES transmittals to PGandE have been found .to-
date. A complete set of EES transmittals to.PGandE has .not bach

..compile'd yet..
a

s

" ":-:3.'ignificance'
~ L

~ . -....::": .". '. Noted in "Preliminary Repoxt, Seismic Rev'exifi'cation ..
.,--.:.": '. - ..=;Peport, Seismic Revexification Pxogx'am —. November. 12

""l98l"
~

~

~ ~
~ ~

)

)

r

g

b. 'ecommendat:ion
~ ~

~ ~ ~ ) )

* '..'".. " .'his is being'covered generically'y RLCA in the .'
current. pxogram.

~ ) ~

)

~ 0 ~

Reported...
. QZ PCanBE

Qx @pc

TxanSTA3 ttal
Ref.

Date ~2/8/82

See above

6- Pi;nal Resolution

'igned.

Date . l. 0J e t En~r1neer/pat
Prior] to Release

proj ec t Administrator DaLe
~ p~inx t=o Final Resolution,





x s.xo" ao. '98
Rr,VOa. miD OP1:S LTEn SHEET

Classification
Fxxox

ox
CDan Xnam

'Error C 1 ass ification
g,D,C,oxD)

Descxiption 3. 3. 7. 2 Valves
'Alimite'd amount . of documentat'ion of information 'trans ferred'rom

PGandE to. EDS has been found to da'te.'omplete documentation of
requalification information for the valves being reviewed here has
not been compiled at .this. point in time:

\
a ~

~ - '

. " .-.3. Significance
~ ~

Noted in "Preliminaxy Repoxt, Seismic Reverification
~, ~

~..:.Report 'eismic Reverification Program — November. 12,
." 1981"

'

~

~4. - Recommendati on
~ ~'t ~

„

~ a

This is being'covered'urrent. program.
r

~ ~

generically'.by RLCA in. the

5. Reported..

QX PcancK

Qx vpc

Transmittal Date

Ref . 6 Date

.2/8/82

See above

"~

l"xnan Resolution

S ".. -6/ je t Engineer/Date
Prior to Release

pro j ec t Admini trator Da te





Class3 f3 cat:ion

Zxxor.

ox
Gpan Xaam

Error Classification
Q Class (A, ll, C, ox D)

~ ~

2. DescxiPtion 3 3.. 7.'2 Palves
~ Some 'records of xesults sent by EDS to PGandE have been. located'.
A complete set of EDS txansmittags'o PGandE for thh valv'es-
being reviewed has not been compiled as oX this date;
The docume'ntation of information transfexxed-will be further
addressed in the long term reverification program. .Copies of'"

msmittals "identified thus far axe 'locat:ed in Log 3.2',2.
l

~: 3 Signif3.cance
i

~ -....-",",: 'oted in "Preliminaxy Repoxt:, Seismic Revexif ication ..
-"„.:";. ".. -.::Pepoxt, Seismic Revexification'rogram - November. 12,

. ';198l",
~ ~

~ ~

I r ~

t
~ tI

~

~';;" Recommendation .

~ ~ 0~ ~

This is being'covexed generically-by RLCA. in t:he'urrent. program.
~ + ~

~ I

t

Reported-

QZ PGanBE

Qy. pRG

I

6- Final Resolution
~ ~

~ Transmittal
Ref. K

Date

Date

'.2/8'/82

See above

~ t

(N~.i3
r

ct I'.ngineex/Date
Prior t: Release

J ro~ect Admr.nzstrator Date
i-n Ti'~~~ l P,c'cn t >xi.r nn





HRI OR AItlD OI I',1'TI'.Itl SIII";RT

e o. 1000

3.. Classification

Lj Zxxox
or

Opan Xaam

Hrxor Class J.f 3 cation
P Clas." (A, II, C, ox D)

Description 3 3- 7-.2. Valves

~ Some info'rmation.on PGandE,transmittals to Westinghouse- has been
located. iri PGandE files.'owever, insuf ficient records have.
been found to fully docurqeixt information flora from PGandE to
Westinghouse ..

'

~ ~

~ a

,I
.: 3. "-.'igniH.canc e

~
~

~ '-...-. " Noted. in "Preliminary Report, Seismic Reverif ication .'.

.:.Report,'eismic Reveri'fication Pxogram - November. l2
lgglll

1

~ ~

Recommendation

:. This is being'cove'red generically.tby RLCA in..the
; curx'ent. program.

~ ~

~ ~

'5. 'eported..
z PGantIH

jg HRC

6- Final Resolution '.

transmittal Date

Ref. 6 Date

.2/8/82

See above

'

~>o F~
je:t I ngineer/Date

Prior to Release

prospect- Administr tor Da'te
t ~ T'~~ ~ I T? tit e I ~t t





}.'<'0 O"",".XTi',ll S}t} ET Pile No. 1001

1. Classification
Hxxox Error Classigj cation

U Class (A, B; C, ox D)or

~ ~ 0

~
g

~ ~

~ ~ ~

Open .Ct:em
~

~ 3 3.7 ~ 2 Valves
. 2. D scxxptxon R.th the.documentation avaxlable to date, no evLdence was found to

indicate whether the valve accelerations have iver been verified as being.
correct'efore

being. transmit:ted to the valve qualifiers. 'To perform a thorough review of
~ the information. transferred across interfaces, .the following procedure will.be

followed. on a sampling basis: 1). Locate and ezandrie documentation of correct-Elosgri
spectra transmLtted.to piping analysts; 2) Locate and review transmittals of piping -.

analysis results. to PGandE, particularly valve accelerations. The accuracy'of the .

. piping madel is also to be checked; 3),Locate and'.review transmLttals of valve acct 1er-
....'.. - " atiobs from PGaqdH to valve'testing organizations; 4) Cross .check data rt turned to
-:3: Significance an ~om piping analy t with data tran'mitt d . "t f andE

the, valve. testing. organi~tionh.
Noted. in "Preliminary Report, Seismic Revarifi.'cation ..~, ~

: '';Eepox t, Seismic Ravexification'rogram — November. 12,
~ ~

1 981!l
~ % ~

~ 1

~ ~ T 0

e
~ ~ ~

-"l'.::Recomaiandation
~ ~

~ This is being covered generically-.by RLCA in the
current. program.

~ . J .

5. Reported.;

6.

. QX pGRnBZ

Qx HRc

Final Reso3.ut:ion

~ 'yxansmi.ttal

Ref.

X, „, .218/82

S e above

~, ~

Ekvc~k 3
e

Pro'ct nginaer/Date
Prior to Release

proj acL- Administrator Date
prior to p'inal Resolution





Qlassl.f 3 cat3.0I1

QX error

ox'pen
Xtem

Error Classification
g C>aea (A, '8, C, or D)

2 .. Description 3 .3. 7. 3 'IIV'omponents
Howeve'r, c'alculations'for supply fag.s S.67, 68; and 69 pere found to
have..used inco'rrect.'and unconservative .seismic inputs... In addition;...
the forced draft 'shutter damper qualification showed inc'orrect
seismic. def'ignition because gravity had not been added to the'verti-
cal acceleration (Log 3.3:1).

~ f ~

,l

'-:.3. 'ignificance
~ ~, ~ I

e

.'. Noted in "Preliminary Report Seismic Rev'erification
..::;P aport,, '. Seismic Revexification'rogram — November. 12,

e ~"'981" ." " '-
0

~ ~
~ ~ ~ ~

~

~ ~

~

~
.
'i . Recommendat:ion.

. ~ ~, ~

;: . This will .be'pecific'ally'ddressed by 'PGandE'nd reviewed by 'RLCA.

~ ~

'5. 'eport.ad..

QZ PQandE

Qx NRc

TransYIQ.gtal Date .2,is,i82

Ref. R Data 'ee above

6- I'anal Resolution

Q 9= ~s"
'Signed Date P oject Engineer/Date

Prior t Release

'ro

jec t Admini s tra tox Da'te
priox'to I'nal P eso lutlon '





1'ale po. 1003

ERROR AND OPEE XTEH SHFET

Class3 ficat3.on

Error
or

AX] Open It:em

Error Classification
Q Class (A, 3, C, oz 9)

2.. Description 3. 3 ?,. 4 'VAC Ducting

Hosgxi duct support qualifications. for the 41"V Smitchgeax Room
HV System'ave not been located's of. Octobex 28, 1981: This .

. is the only HVAC System „xeq'uired for cold shutdown in the Tuxbine
Building. The"xeverification pxogram wi'll address this. area,-
gur.ther.

s

~ ' s
s

- .".:-.3. Signif
icance'";.

Noted. in "Preliminary Report Seismic Reverification
s

.=-: Report', . Seismic Reverification'rogram — hovember..l2,
1 981 lt ..'' ~ ~

'
~

'I

~ ~
'

P

Recommendation
"~ ~ ~

I

. This mill'.be specific'ally addressed by 'PGandE'nd rev'iewed by RLCA.

'5. Reported.-

QX PGanBE

Qx BRc

2/8/82

ef. g Date See above

6. Pi;nal Resolution

OQ
Signed Date Px 'feet Engineer/Date

Pr3.0x to Rel Gas e

projec t Aclmlnis txa tox Da te
'e 1 ~





Pile No 1004

Era<OR AND OPEN ITEN SHEET

1. Class3.f 3 cation

T'x.xox

ox
Error Classification

Q Class; (A, 3, C, ox D)

QX Open Xxem

2. Description 3. 3. 7.5 - Electrical Equipment and Instrumentation

'-'"1981"
I

Documentation of one txansmittal of seismic 'information from
PGandE to Westinghouse has been'found.to date .(PGandE Project
Lettex 1962).. However, this transmittal contains only the New-.
mark earthquake accelexation time histories for the Containment

'nt'exior-.at certain elevations.
t * ~

s

1

":3.I Significance
Noted, in "Pxeliminary Report, Seismic Rev'erification

..:;Report, Seismic Reverification Pxogxam — November. 12,

s

Recommendation

I'hisi<ill.be specifically covered -by RLCA, in the
curxent program.

'5. Reported.

QZ PGanBE

[g Np.c

Transmittal Date
~ See above

6. Final Resolution

P ect 'ngineer/Date
Prior to Release

Project Administrator Date
'Pr~ox to Final Resolution.





Fila No. 1005

C1assification

Erx'ox Error Clas ificati on
OX' Class (A,', C, or. 11)

Open .Ctem

Descxiption 3.3. 7:5- Eleotrical Equ'ip'ment and .In'strumentation

'No documehtation:has been..found to..date regarding formal trans-
mittals of spectra from PGandE to Wyl'e..Labs.

s

',.-.3."
Significance

~ ~

note'd in, "Preliminary Report, Seismic Revexifi.'cation ..
'.:.Peport,Seismic Reverification Pxogram — Movembex. j.2,'" 1981"

o
~ ~

v
~ 0

..-.'4. Recommendation=

~

~

»

This is being covexed generically-by RLCA in the
' current. pxogram.

~ ~

~ ~
0 ~

~ " ~

Reported.

QX PCaaclE

'z MP.C

Xransnn ttal Date
» ~

Ref R Date

~2/8/82

S e above

~
~

~<na1 Resolvtion

QA/c~
S~pn d/Date ' eci. Engineer/DaLe

Prior t Release

prospect

Admxnistratox Da'te
prior to I'Ma1 Rc.so 3.u tron

TT AW%» s!» a EC" »»~ I ~P t





EtiFOB, AND 0:>I-'Pl 1'I:I!I4 SHEE'i:
File No. 1006

C ) assisi cation

Q '1'.xror

or
Error Class:i%i cati on

Q Class (A, 11,'.C, ox D)

QX Ogen XI:em

Description 3.3.7.5 .Electrical Equipment and TIxstrumentation

Por e'quipment requalified.by analysis, as 'indicated by note 5 in
Table 10-1 of the Hosgri report,-no information has been;found tq

date as to isbo had performed these anal7s'es. Xnvestigation in .
thi's area will he continued.

sI
- ..-3.. Significance

Noted in "Preliminaxy Report, Seismic Reverification ..
.'.Report,''Seismic Revex'ification.Px'ogram — November. 12,

1 981 !1 ~ ~ ~ ", ~

~ ~

~ ~';." . Recomaxendat:ioxx
~ ~ ~ ~

~ This is being'ovexed genexically'.by RLCA in the
cuxrent. pxogram.

~ ~

~ ~

, ~

6.

. Reported..

LXI PGan82

QX NF.C

Final. Reso1ut:ion

pre,sagittal Date

Ref; E Date

~2/8/82

See above

Sip xed/Date P oj ect J.:xigiaeer/Date
Prior to lie3.ease

„' pro~ ect ~dms.axstrator Date
7'rior to Final RQSO lvt3.on





ERL<OKw A)~~0 QPy,P ITFh S}1)"ET
Pile No. 1007

Class: fication
Hxxox Hx xox Classi fication

Q Class (A, P, C, e~
OX'yen

ft:em
3.3.7.5 Electrical Equipment and Lnstrumenta&on,

2; Desex>pt> n'hould fUcther investigation fail to uncover records
that'nsatisfactorilydocuaent the transfer of seismic requalification information .

between PGandE ynd their consultants, the. following procedure zril1 be mdertaken:
1) Actual'est spectra used in requalification- test;s willbe 'examined. They will
be'hecked to see if they.envelope the applicable Hosgri spectra; 2) Requalgfi--
cation analyses willbe mmannpd'to check if the 'applicable seismic ..informati'on .
was applied. Xn addition, the analysis criteria used for'ualification, if

~ ..
. applicable,'will be'xamined.

"-3 '3.gnlfl.Canc' ': . -
'

~ .. ~
'

~~, ~

Noted in "Preliminaxy Report,'eismic'everification ..
~ s

.-:;Report,'eismic Revexification'rogram — Novembex. 12,
~ -. =.-'-='-." '.... 198I". =.'

~

~ 0

~ ~

~

~
~RecoIMtendat3.0D

~ ~
~ ~

. This is being covered generically.by RLCA in the'urrent. pxogram.
~ ~

t ~ ~

~ ~ ~

6

Reported.

PGanBE

gy. l;P.C .

Final. Resog.utioa

'

~ TxanslTU t'tal
Ref. E

Date. ~2/8/82
'See

above

~ e

F.
Si p,ned/Date

.z s ~~
Px ~gect Engineex/Date
X Ãiox'o Release

Pxoject Admhnistratox f)ate
Prior to Final Resolution





File No 1008

ERROR AND OPEN ITEM SHEET

l. Classif ication
Q'xror

ox'pan
Xaam

Error Classification
Q Class (A, E, C, oz D)

2. Description
Main Annunciator Cabinet

The Hosgri spectra referenced in the PGandE analysis, drawing DC
663101-75-1,'re preliminary spectra (April 4, 1977.).

3. Significance
RLCA's comparing the April.4, 1977, spectra against the Hosgri spectra

. to better assess the. significance. ~ In addition the question of
,: control of design spectra will be addxessed.

~

~

~

Recommendation

A recommendation will be provided upon completion of the spectra
comparison and completion of the QA Audit of PGandE internal
interfaces.

5. Repoxted

QX PGandE

NRC

Transmit'tal Date

Ref. & Date

2- -82

6. Final Resolution

la,/
Signed/Date

/

~~L~"4 l~piL~~ 2 7/F 2-
Pxoject Engineer Date
Prior to Release

pxoject Administratox Date
prior to Final Resolution





ERROR MD OPEN XTEH SHEET

1. Classification~

~

Error
or

Opan lt:am

Error Classification
P Class (A, 3, C, or O)

2. Description

Spectra have not been pxo'vided or scaling criteria defined for
support locations above elevation 140'or the Containment Xnterior.'

3. =Significance
4

~ I

" '"The use Iof elevation 140'pectra to'r'epresent response at higher
elevation support location's may not be conservative.

;, ~

Recommendation
4

Two methods are available for xesolution. Generate Containment
Xnterior spectxa 'at the support locations above elevation 140'.
Define a scaling criteria to account for the change in response
between elevation 140'nd the higher elevation support locat'ions.

5. Reported

PCandE

Q NEC

Transmittal Date

Ref. 6 Date

2-9-82

6. X'inal Resolution

Signed Da e

C gg
Pxoject Engineer/Date
Prior to Release





.ERROR Ah'D OPER ITEM SHEET

Pile No 1010

1. Classification
Exxox

or
QX Open item

2. Descxiption

Error Classification
Q Class (A, E, C, ox D)

Spectra have not been provided or scaling criteria defined for
support locations above elevation 140'or the Turbine Building; ';

3. Significance
t

,.'he use of elevation 140'pectra to repxesent response
at'igher'levationsuppoxt locations may not be conservative.

I

\

*

~

~

~
~

~

4. Recommendation

Two methods are available fox resolution. Generate. Turbine
- Building spectra at the support locations above elevation'140 '.
',Define a scaling cxiteria to account fox the change''in response

between elevation 140 'nd the higher elevation support locations.

5. Reported.

QX P Can BE

NRC

Transmittal Date

Ref. 6 Date

2-9-82

6. Pinal Resolution

~ fi/
Signed'a -e

&~~~ 2
Pxoject Engineer/Data
prior to Release

pxoject Administxator Date
prior to Pinal Resolution.





Pile No. 1011

ERROR AND OPEN LTEN SHEET

1. Classification
Error

ox
.Open 1rem

Error Classification
Q Class (A, 8, C, or D)

2. Description
Diesel Generatox Oil Priming Tank

The Hosgri spectra attached to the PGandE analysis (File 129.10,
Revision 0, 12/27/77) are preliminary spectra.

3. Significance

The pxeliminary spectra are identical to those in the Hosgri-
Report and ther'efore the results of the calculation are valid.
The question of control of'design spectra mill be addressed.

~ ~>. Recommendation~

~

A recommendation wil'1 be pxovided upon completion of the QA
Audit of PGandE intexnal interfaces.

5. Reported

X PGandH

NRC

Ref. 6 Date

Ref. 6 Date

2- -2

6. Final Resolution

Signed/Date
Z i'~8nu~ 2. f gp

Project Engineex Date
Prior to Release

Project A ministratox Date
Prior to Final Resolution





File No. 1012

ERROR AND OPEN ITEM SHEET

1. Classification~

~ ~

Exxox
or

Open Xxem

Error Classification
Q Class (d, 3, C, ox O)

2. Description
Diesel Generator Oil Priming Tank

The RLCA calculated results differ from the PGandE calculated
results'by more than 15%. (File 129.10; Revision 0, 12/27/77)

s

'''3. Significance
The differences in results identified above are not significant
.for this analysis. Governing stress for both PGandE and RLCA

" '. analyses are less than half allowable values., Differences greater
.::„.::than 15% are mainly related to,the difference in analysis methods;

Computer'(PGandE) and Manual Calculations (RLCA). .Other differences
'';;: are identified in EOI 1011, 1015 and 1017.

,, 4. Recommendation

No action required..

5. Reported

PGandE

NRC

Transmittal Date

Ref. & Date

~2/9/82

6. Final Resolution
The 15% c'riteria is not meaningful in this case because different
analysis techniques were employed and the results are less than
half of the allowable. Therefore this item is closed and no
action is required.

I

Signed Date Project Engineer/Date
Prior to Release

Project Administrator Date
Prior to Final Resolution





Pile Yto. 1013

ERROR AND OPEN ITEN SIIEET

1. Classification~ ~

Error
or

Open Teem

Error Classification
Q Class (A, E, C, or D)

2. Description

The test reponse spectra (hyle Report 58255) used to qualify
the Group VI Electrical Equipment did not envelope the required
Hosgri response spectra (Figures 4-219 and 4-228).

a

'.a3. Significance
r

'.Under the current r'equi'rements (present. EIosgri spectra and NUREGs
', "1.100 and 1.89) this equipment is not qualified.

I

1 ~

1

~ ~

Recommendation
PGandE:

: Either xetest the. Group VI Electrical Equipment to the required
Hosgri 'response 'spectra„ or show that the .curxent spectra is
conservative.

~ 5. Reported

PCandE

,0 BRC.

Transmittal Date

Ref. 6 Date

2- -82

6. Pinal Resolution

Sign~~7Dare Pxoject Engineer/Date
Prior to Release

pxoject Administrator Date
Prior to Final Resolution





Pile No. 1014

ERROR AND OPEN ITEM SHEET

1. Classification
Ziror

or
Open Xrem

Erxor Classification
Q Class (d, 3, C, or D)

2. Description
Spectra have not been provided or scaling criteria defined for
the pipe xack attached to the Containment Exterior..

3. Significance

I

.'he use. of Containment Exterior spectra to represent response
on the pipe rack -may not be conservative.

P

4. Recommendation

Two methods are, available for resolution-. Generate spectra for
the'pipe rack. Define a scaling criteria to account for the
increased torsion arm and the coupled steel frame/Containment
Exteriox response.'- 1

5. Reported

QX PCendR Transmittal Date

NRC Ref. & Date

6. Final Resolution

Project Engineer/Date
Prior to Release

pxoject Administrator Date
Prior to Final Pesolution.





Pile No. 1015

ERROR AND OPEN LITEM SkkEET

1. Classification~

~

Rrror
or

Open Xrem

'

Erxor Classi;fication
tCj Class (A, R, C, or D)

2. Des cxiption
Diesel Generator Oil Priming Tank

The PGandE quali:fication analysis (File 129.10, Revision 0,
12/27/77) specified 4% damping. Regulatory Guide 1.61 specifies 3% damping
for equipment.

3. Significance

~ I

.'The calcluated'GandE results axe less'than half of the allowable.
RLCA examination showed only a slight change in the PGandE results

,.;with, revised damping valise.
I

I

4. Recommendation

~ ~A'ecommendation will be provided upon completion of the indepen-
dent calculations .fox the generic equipmeq.t. sample.

1

5. Reported

QZ PCandR

NRC

Transmittal Date

Ref. 6 Date

6. Final Resolution

~~

Sx.gned Date Pxoject Engineer Date
Prior to Release ~ fzgc

Z /I/sz

pxoject A ministratox Date
priox to Final Resolution



-e



Pile No. 1016

ERROR AND OPEÃ ITEM SHEET

1., Classification
Exxoz

or
X Open Item

2. Description

Error Classification
Q Class (A, E, C, ot D)

The anchor allowables on PGandE drawing 054162 Revision 3 do not
agree with those on DCM-M9, Appendix C, Revi'sion 7.

3. Significance

I
..The correct design criteria for anchor bolts cannot'be'etermined.

E*

~

~4. Recommendation

.PGandE to addxess the differences between the two standaxds.

5. Repoxted

QX PGanBE

NRC

Transmittal Date

Ref. 8, Date

211 82

6. Final Resolution

Signed Date
K la 8Z Z I/pp

Project Engineer Date
Prior to Release ~<@~

Progect A ministxator Date
Prior to I inal Resolution





ERROR AND OPEÃ ITEM SHEET

l. Classification

[jj] Error
or

Open Xrem

Error Classification
Class (A, E, C, or D)

2. Description

Diesel Generator 'Oil Priming Tank

The weight of'he sight-glass level indicator (on the priming t'ank)
as 'used in the PGandE analysis is incorrect and is less than'he
actual weight. (Pile 129.10, Revision 0, 12/27/77)

a

.3. Significance
I'' The calculated PGandE re'suits are less than half the allowable.

,...'RLCA examination shows an insignificant change in the PGandE
--;-:results-with the revised value.

I,

I'ecommendation

A xecommen'dation will be provided upon completion of the inde-
pendent calculations for'he generic equipment sample.

5. Reported

PGandE

BRC

Transmittal Date

Ref. 6 Date

2/11/82

6. Final. Resolution

Signed Date
P ly

Project Engineex'/Date
Prior to Release

z

(if'rospect

Administrator Date
Pxior to Final Resolution.
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PACIFIC GAS AND ELECTRIC COMPANY

SEMI-MONTHLY STATUS REPORT

DIABLO CANYON SEISMIC REVIEW PROGRAM

JANUARY 25, 1982

This report summarizes the progress of our seismic review program from
January 7g 1982 through the close of business on Wednesday, January 20,
1982.

The piping support review and redesign and the conduit support review
are scheduled to be complete by January 25, 1982 and January 31, 1982,
respectively for the annulus area spectra revisions.

The status of our investigation into the Error and Open Items (EOI's)
issued by R. L. Cloud Associates, Inc. (RLCA) is included.

We have reviewed the attached progress report from RLCA. He reports
that most of his effort has been spent in resolving issues concerning
the NRC investigation of the independency issue; however, progress was
made in the independent requalification of the Auxiliary Building, pipe
supports and equipment. Seventeen EOI's were issued and appended to his
progress report. These are being reviewed in conformance with PGandE's
internal procedure to determine their significance and make an~

~

~

~

~

~ ~ ~

~ ~

~

~

appropriate disposition. R. F. Reedy, Inc. has completed the field
audits of Phase I PGandE subcontr'actors and is preparing audit reports.

Annulus Review Status

Civil Engineering

Structures

Verified seismic loads for approximately 70% of the pipe
supports attached to the annulus structure have been received.
Confirmatory analysis of the annulus structure for equipment
seismic reaction loads is in progress, and will be completed
after the remaining piping support loads are finalized..

Conduit Supports
Approx~mately 95% of the electrical conduit supports have been
reviewed and found to be qualified for the revised annulus
spectra. The analysis is scheduled to be complete by January
31, 1982.

Mechanical Engineering

Mechanical Equipment

The review of mechanical equipment and mountings is complete.
As previously reported, this review found that modification of
one fan cooler attachment weld was required. This modification
is now scheduled to be complete by February 12, 1982.

.8201290443



h

a i

k



Instrumentation

The field modifications to two tubing supports previously
reported are now scheduled to be complete by January 29, 1982.

Piping

The piping reanalysis resulting from the use of the revised
annulus spectra is complete.

The review of supports associated with piping analyses is
approximately 97% complete. Five hundred and fiftyhave been
qualified as-built and ninety require modification. Review and
redesign of supports are now scheduled to be complete by
January 25, 1982.

The review of pipe supports with manually calculated loads
which are subjected to higher loads due to both the revised and
reoriented annulus spectra is complete. A total of 20 supports
modification is required. Eighteen are associated with two
inch and smaller diameter piping and two with larger diameter
piping. All redesign is scheduled to be complete by January
23, 1982.

RLCA Error and Open Item Status (EOI's)

The status of our investigation of RLCA EOI's is as follows:

RLCA File No. 910 (Open Item) —Raceway Supports.

Sample 04 —The affected support has been qualified for the
asauart condition. A search of field records is being
initiated to identify similar installations. These supports
will be reviewed to determine as-built adequacy. The
installation criteria drawing will be revised to better clarify
the design note.

Sample 15 —This specific conduit support has been qualified
for the as-built condition. Review of field records has
identified three similar supports. PGandE is reviewing
as-built drawings to determine the adequacy of these conduit
supports.

Sample 20 —A review of the identified support determined the
as-burlt condition acceptable. A conduit support was qualified
for a specific building area. This support was attached to a
wall bordering this area, but the support was attached on the
opposite side of the wall. Since the structural response is
identical on both sides of the wall, the installation is
acceptable. A program is being developed to determine whether
there are similar situations.
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RLCA File No. 920 (Open Item) —Auxiliary Building Spectra.

RLCA reported that certain response spectra in the north-south
direction as reported in the 1979 URS/Blume report differed
from the response spectra used in the Hosgri seismic evaluation
and as reported in the 1977 Hosgri Report.

Our review has determined that, in general, the 1979
translational spectra are lower than the corresponding 1977
spectra and the 1979 torsional spectra are higher than the
corresponding 1977 spectra. The effect of the torsional
spectra depends on the location of the components with respect
to the center of mass of the building. For each location, it
is combined with the translational spectra to determine the
horizontal spectra.

The 1979 spectra do not affect the qualification. of the
building itself since the zero period accelerations are lower
than those on the 1977 spectra.

PGandE is reviewing the data at each elevation above the ground
elevation for which the magnitudes of the combined 1979
translational and torsional spectra are greater than those of
the corresponding 1977 spectra. The analysis is expected to be
complete by January 29, 1982.

RLCA File No. 930 (Open Item) ——Raceway Criteria.

This'file is being investigated.

RLCA File No. 931 (Open Item) —Valve Orientation.

PGandE concurs with the RLCA finding that Valve 9001A is
installed in a vertical rather than horizontal position as
shown in design review ISO 446540, Rev. 9. The drawing
deficiency does not affect piping or pipe support designs as
the valve was modeled in the piping analysis with the operator
in the as-built vertical position. Design Review ISO 446540 is
being revised to indicate the vertical valve operator
orientation in resolution of the item.

RLCA File No. 932 (Open Item) —Piping Support.

PGandE concurs with this finding. Pipe support design
criteria, Document DCM M-9, require all seismic supports to be
two-way restraints with the pipe restrained in each direction
along the restraining axis. A proper horizontal restraint was
provided in combination with a partial vertical restraint. The
support will be modified to prevent upward movement thus
obtaining compliance with DCM M-9 and piping analysis
requirements.
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presently the failure to provide restraint in both directions
along the restraining axis is believed to be unique to this
support.

The technical report will provide detailed resolutions to all RLCA
findings.

Other Findings

PGandE's previous semi-monthly status reports addressed progress of
annulus related reviews, plant modifications and an assessment of RLCA
reports. Due to the interest in the results of other PGandE
investigations, this status report is now being expanded to include
issues not related to the spectra revision. These items were previously
planned for inclusion only in the final technical report.

Valve modelling in piping analyses.

Modelling of all annulus area valves was reviewed. Six were
found to be modelled incorrectly. Four were modelled without
including the remote operator and two were modelled with the
same mass point for the remote operator support and
concentrated weight, thus causing an inaccurate operator
support load.

The valve modelling in all Unit 1 piping analyses is being
reviewed. If any other valve modelling errors are found,
affected piping analyses will be rerun and pipe supports will
either be qualified as-built, redesigned, or added to comply
with allowable piping and support stress criteria.

Hosgri Spectra Digitization

The digitization of the East-Nest Translational Hosgri Spectra
for the 140'levation in the Auxiliary Building has been found
to contain an error. The error affected only accelerations in
the frequency range of 7.25 Hz to 10.31 Hz for 2% damping and
7.58 Hz to 9.90 Hz for 3% damping. Four percent damping was
not utilized for piping analysis.

All affected piping analyses will be rerun and pipe supports
qualified as-built or redesigned to comply with allowable
piping and support stress criteria. Investigations are in
progress to determine if other plant components are affected.
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Raceway Supports

While compiling annulus structural steel loads, we discovered
that the method used to calculate raceway weights may have
resulted in an underestimation of the weights of some
conduits. As a result of this discovery, PGandE is conducting
a thorough reverification program for all raceway supports.
This program is continuing. To date, no inadequacies have been
found in the design of any support as a result of this review.
The results of the reverification program will be included in
the technical report.

Small Bore Pipe Rod Hangers Used As Vertical Seismic Restraints

This issue was identified in our status report of January 8,
1982.

Modification of all Unit 1 single rod supports required to
provide restraint in both vertical directions is scheduled to
be complete February 1, 1982.

D
Vice President, Engineering
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PROGRESS CHART-ANNULUSAREA SEISMIC REVIEW PROGRAM-STATUS AS OF 1-20-82
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ROBERT L. CLOUD ASSOCIATES, INC.
I 25 UNIVERSITYAVENUE

BERKELEY, CALIFORNIA947IO
(415) 841.9295

P 105-4

January 21, 1982

Mr. George Maneatis
Senior Vice President
Pacific Gas and Electric Company
77 Beale Street
San Franc sco, CA 94106

Dear Mr. Maneatis:

Enclosed please find our sixth progr'ess report on the seismicreverification program.

Your trul,,

R. L. Cl ud

RLC:hcc

Enclosure

cc: James Rocca
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Progress Report No. 6

Work Period from 1/7/1982 to 1/20/1982

Report of work performed for
Pacific Gas and Electric Company by
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Robert L. Cloud Associates, Inc.
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DESIGN REVERIFICATION PROGRAM

SEISNIC SERVICE-RELATED CONTRACTS

PRIOR TO JUNE 1978

DIABLO CANYON NUCLEAR POWER PLANT

Work Period from 1/7/82 to 1/20/82. Progress Report Number 6.

Because of the time spent on responding to the NRC's questionaire on
RLCA's independency issue and on resolvinp the d'iscrepancies bet-
ween PGandE's and the independent seismic calculations and PGandE's
as-built drawings and field verification, the work progress of
the seismic verification program has been affected.

The work scope review of all seismic service-related contracts,
performed prior to June, 1978 is continuing.

The stiffness and mass computations of the dynamic models of the
Auxiliary Building is 95K complete. These computations are being
checked and reviewed. The difference in floor response spectra
between the Hosgri and the URS/Blume 1979 reports as presented in
the last EOI Report has not been resolved.

The review of independent calculations of the Containment Spray,
Safety Injection, and Charging Pump Suction is near'y

corn'piete,'ending

final field verification of piping geometry. The pre-
liminary analysis of RHR pump suction, CCW supply to Fan Coolers
and Pressurizer Relief Valve lines is complete.

The results of the above analysis are being checked and reviewed.
The modeling of other four piping lines is continuing.

The evaluation of rigidity assumption of piping supports has
begun. Ten piping supports have been field ver'fied.





The work is almost complete on the independent calculations of
the Boric Acid tank, Diesel Engine Air Receiver, Motor and

Turbine Driven Auxiliary Feed Pumps,and Hot Shutdown Remote
Control Panel. The review of other equipment independent
calculations has resulted in finding some discrepencies between
PGandE and the independent calculations. They are reported in
the attached Error and Open Item Report (EOI Report). The com-

parison of the response spectra used in the electrical equipment
qualification test with the required Hosgri response spectra is
nearly complete.

The weights for co iduits and cable trays used in the PGandE

criteria have been examined and were found in almost all cases to
exceed the weights computed from the as-built information. PGandE

addressing, on a case by ca~~e basis, those cases whose weights
are less conservative.

The r'eview of the independent calculations of the supply fan is
continuing. The preliminary calculations of the chosen damper
indicates that additional information is required. The indepen-
dent calculation of the damper has been temporarily suspended.

All the equipment and some piping lines selected for independent
calculations have been field examined. All tanks, heat exchangers
and pump's have been found to be in agreement with the design.
Several discrepanci.es were found when field-examining some of the
pi,pe lines. They are reported in the attached EOI Reports. A
tot:al effort of 15 engineer and 2 technician days has been spent
on the task of field verifi,cation.

The quality assurance audit of the chosen six contractors is
continuing. The work is being independently performed by R. F.

Reedy, Inc. Its progress report is attached.





One error and many open items are reported in the EOI Report.
Some of the reported open items are insignificant. The signifi-
cance of the other oper items can better be assessed upon comple-
tion of their independent calculations.





2. WORK ACCOMPLISHED:

There are four tasks of the subject reverification program. The
work accomplished for each task in the report work period is
described below:

2.1 Task 1 - Review of Seismic Design Chain

The work scope review of all seismic service-related contract's
performed prior to June, 1978 is continuing.

2.2 Task 2 - Independent Requalification

The work accomplished for each item in this work period is
given below.

2.2.1 Auxiliary Building

The stiffness and mass computations of the dynamic models of the
Auxiliary Building is 95K complete. These computations are be-
ing checked and reviewed. The difference in floor response
spectra between the Hosgri and the URS/Blume 1979 reports as
presented in the EOI Report has not been resolved.

2.2.2 Piping Runs and Pipe Supports

The review of independent calculations of the Containment Spray,
Safety Injection, and Charging Pump Suction is nearly complete,
pending final field„ verification of piping geometry. The pre-
liminary analysis of RHR Pump Suction, CCW supply to Fan Coolers
and Pressurizer Relief Valve lines is complete. The results of
the above analysis are being checked and reviewed. The modeling
of other four piping lines is continuing.
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The evaluation of rigidity assumption, of. piping supports has
begun. Ten piping supports have been field verified.

2. 2. 3 Equipment

The work is almost complete on the independent calculations of
Boric Acid Tank, Diesel Engine Air Receiver, Notor and Turbine
Driven Auxiliary Feed Pumps,and Hot Shutdown Remote Control
Panel. The review of other equipment independent calculations
has resulted in finding some discrepancies between PGandE and
the independent calculations. They are reported in the attached
Error and Open Item Report (EOI Report). The comparison of the
response spectra used in the electrical equipment qualification
test with the required Hosgri response spectra is nearly complete.

\

2.2.4 Conduit'nd HVAC Duct Supports

The weights for conduits and cable trays used in the PGandE
criteria have been examined and were found in almost all cases to
exceed the weights computed from as-built information. PGandE
is addressing, on a case by case basis, those cases whose weights
are less conservative.

2.2.5 Small Bore Piping Runs and HVAC Components

The review of independent calculation 'of the supply fan is
continuing. The preliminary calculation of the chosen damper
indicates that additional information is required. The indepen-
dent calculation of the damper h'as been temporarily suspended.
No work was done on small bore piping in this work,period.

2.3 Task 3 - Field Verification

All the equipment and some piping lines selected for independent





calculations have been field examined. All tanks, heat exchangers
and pumps have been found to be in agreement with the design.
Several discrepancies were found when field-examining some of the
piping lines. They are reported in the attached EOI Report. A

total effort of 15 engineer and 2 technical days has been spent
on the task of field verification.

2.4 RLCA QA/QC Procedures

The RLCA QA/QC procedures have been enforced. No violation was

found for this work period.

2.5 Task 4 — PGandE and Its Contractors QA/QC Procedures

See Attachment A

2.6 Error and Open Item (EOI) Report

The EOI Report for this work period is given in Attachment B.
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3.0 SIGNIFICANT RESULTS AND FINDINGS

No significant results or findings other than those listed
in the EOI Report can be reported for the tasks performed in

'

this work period.
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4. SCHEDULED WORK FOR NEXT WORK PERIOD

4.1 Task 1 — Review of Seismic Design Chain

The report will be completed for the review of seismic service-
related cont%acts performed prior to June 1978.

4.2 Task 2 — Independent Requalification

4.2.1 Auxiliary Building

't is anticipated that the 'dynamic models will be completed and

will be compared with the models used for the Hosgri evaluation
of the Auxiliary Building.

4.2.2 Piping Runs and Pipe Supports

It is anticipated that most of the independent calculations of
the. chosen piping runs and pipe supports will be completed in the
next work period.

4.2.3 Equipment,

The independent calculations of the chosen equipment will be com-

pleted in the next work period.

4.2.4 Conduit and HVAC Duct Supports

The independent calculations of the chosen two HVAC ducts will con-

tinue.
V

4.2.5 Small Bore Piping Runs and HVAC Components

The completion of independent calculation of the chosen HVAC damper

will be completed ig additional design information is gathered.





The independent calculations of some of the small bore piping runs
will be accomplished.

4.3 Task 3 — Field Verification

At least one field trip to the plant is planned to inspect and to
verify the as-built support conditions for the small bore piping
runs;i some piping supports and piping runs.

4.4 RLCA QA/QC Procedures

The established RL ".A QA/QC 'procedures will be continuously enforced
to ensure the quality of engineering work.

4.5 Task 4 — PGandE and Its Contractors'A/QC Procedures

See Attachment A for the schedule and the planned work for the
next work period.

4.6 Error and Open .Item Report

When the errors and/or open items are found, timey will be reported.
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5. CONCLUSION

The work progxess of the seismic revexification program has been
affected because of the time spent on responding to the NRC's

questionnaire on RLCA's independence issue and on resolving the
discrepancies between. PGandE and the'ndependent calculations and
PGandE's as-built drawings and field verifications.

Except. for one error, the other items in the EOI Report are open
items. Some of the reported open items are insignificant. The
significance of the other open items can better be assessed upon
completion of theix-independent calculations.





ATTACHHEUT A





January 20, 1982

ROBERT L. CLOUD AND ASSOCIATES, INC.
125 University Avenue
Berkeley, California 94710

Subject: Biweekly Report of RPR, Inc. Activities
Regarding VGM Independent Audit, Phase I,
January 13, 1982 through January 20, 1982

Dear Mr. Cloud:

This report covers our activities through January
20, 1982, with regard to our independent Quality
Assurance reviews of the Diablo Canyon Unit 1 Plant.

To summarize our activities to date, we have completed
the following steps in our review of the quality
assurance programs 'f PG8rE and the six organizations
performing seismic .safety-related design work under
subcontract to PG%E:

(1) We have completed our reviews of PGSE's and the
six subcontractors'uality assurance program
manuals and procedures, using the Program Review
Checklist included in our December 19, 1981
biweekly progress report.

(2) Lists of questions were generated as a result of
the program reviews, and were presented to PGErE

and the subcontractors, in preparation for
program implementation audits. The questions
were designed to clarify non-specific areas of
the program manuals and to assist the audited
organizations in understahding the scope of the
audits to be performed. The lists of questions
were included in our December 19, 1981 and
January .4, 19/2 biwe'ekly progress reports.

(3) Detailed * Audit Checklists have been generated in
preparation for our program implementation audits
of PGErE and the six subcontractors. The Audit
Checklists for ANCO Engineers and EOS Nuclear
were included in our January 4, 1982 biweekly
progress report, and the Audit Checklists for EES
(Cygna), WYLE, URS/Blume, and Harding Lawson
Associates were included in our January 12, 1982

1<ogcr I'. Rc<.<ly, P.B. - H«gin<:<:rl«g ('.<>«s«I<I«g





biweekly progress report. The Audit Checklist
for PGSH is in preparation, and will be completed
in accordance with the attached schedule
(Appendix A}.

(4) We have completed the design service contractor
implementation audits. All Audit Reports for
these audits will be completed by January 30,
1982. The implementation audit of PGSH will be
conducted in accordance with the 'chedule in
Appendix A.

J

Appendix A shows our schedule for completion of the
implementation audits and audit reports for Phase I,
as of this date.

Ver ly you

Roge . . y, P.H.
R. REEDY, XNC.

RPR:na

Encl.





APPENDIX A

R. F. REEDY INC.

PHASE I SCHEDULE

Januar 21 — 23 1982

1. . Complete Audit Reports of ANCO, EDS and
,Harding-Lavrson Associates.

2. Begin Audit Reports of EES (Cygna),
WYLE and URS/Blume.

Januar 25 — 30 1982

Complete Audit Reports of EES (Cygna),
WYLE and URS/Blume.

2. Complete Audit Checklist for PGhE.

Februar 1 — 5 1982

Audit PG8rE.





ATTACHMENT B





File No.

ERROR AND OPEN ITEYA SHEET

t

1. Classification
Exror

or
Open Xxeai

Error Classification
Q Class (A, D, C, ox D)

2. Description
The "as-built" length of line 110 from support 558/90A
to .support 545/26R is shown on PGandE Design Review
Isometric 446541 Revision 7 as 9 3/4 inches. RLCA field
inspection showed this dimension as 12 feet.

'3. Significance
I

The significance of this item can be better assessed upon
completion of the RLCA analysis and'comparison with PGandE
results.

~

~4. Recommendation

A recommendation will be provided upon completion of
the RLCA analysis

5. Reported

PGandE

NRC

g Date '/20/82

Ref. R Date

6. Final Resolution

Signed Date Pr ject E ineer/Date
Prior i:o,Release

Proj ect A ministrator Date
Prior to Final Resolution





File No.

ERROR AND OPEN XTEYi SHEET

1. Classification
Error

or
Open lt:em

2. Description

Error Classification
Q Class (A, B, C, or D)

The direction of restxaint for support 72/11R on
PGand E Design Review Xsometric 446541 Revision 7 is not
given. RLCA field inspection show'ed the suppoxt active in
the vertical direction.

3. Significance

The significance of this item can be better assessed upon
completion of the RLCA analysis and comparison with PGandE
results.

~

~

I

Recommendation

A recommendation wiXl be provided upon completion of
the RLCA analysis

\

. 5. Reported

x 'FGandE

NRC

Date '/20/82

Ref. R Date

6. Final Res'olution

Cc(gt C (Je~O eo.t I f Pg J++
SiEna~dDa t:e Pr ject F ineex Date

Prio'r to Release

Pxoject A ministrator Date
Prior to Final Resolution
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File No.

ERROR AND OPEN ITEN SHEET

~

~1. Classif ication
Error

or
Open Item

Error Classification
Q Class (A, 8, C, or D)

2. Description
PGandE Design Review Isometric 446542, Revision 10, shows

.a 3 inch line, number 931, to tee off line 1971 'between valve
8804A and the RHR Heat Exchanger l-l. RLCA field

inspection,'howedno 3 inch line attached to line 1971 between the valve
and the Heat Exchanger.

3. Significance

The significance of this item can be better assessed upon
completion of the RLCA analysis and'comparison'with PGandE
results. s

~

~4. Recommendation

A recommendation will be provided upon completion of
the RLCA analysis

S. Reported

x PGandE

NRC

6. Final Resolution

Ref g Date '/20/82

Ref. & Date

J 1

Signed/Date
c cM

llx>jecL. I!npPneer /Date
Prior to Release

project Administrator Date
Prior to Final Resolution





File No. 936

ERROR AND OPEN XTEH
SHEET'.

Classification
Error

or
Open loess

2. Description

Error Classification
P Class <A, E, C, or O>

The 'length of the vertical run of line 1971 between valve
.8804A and the RHR Heat Exchanger 1-1 is shown on 'the PGandE
Design Review Isometric 446542, Revision 10, as 2 feet, 0inches. RLCA field inspect:ion showed this dimension to be
2 feet, 10 inches.

3. Significance

The significance of this item can be better assessed upon
complecion of rhe RLCA.analysis and comparison with Zgan)EThis item is noted because z.t exceeds tne I
criteria by 2 inches:

Recommendation

A recommendation will be provided upon completion of
t:he RLCA analysis

5. Reported

x PGandE

NRO

6. Final Resolution

Ref. a Date 1/20/82

Ref. tE Date

Signed Date
Prior t:o Release

". '*d
Prior to Final Resolution
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File No.

ERROR AND OPEN ITEYi S11EET

1. Classification
Error

or
Open J real

2. Description

Error Classification
Class (A, 8, C, or D)

PGandE Desi<„n Review Isometric 446544, Revision ll,
does not show the second flange 'on the vertical run of line 44
from the Stabilizer/Separator, RLCA field inspection showed

'helocation of this second flange 13 inches above the first
flange.

3. Significance

The significance of this item can be better assessed upon
completion of the RLCA analysis and comparison with PGandE
results.

4. Recommendation~

~

A recommendation will be provided upon completion of
the RLCA analysis

5. Reported

x PGandE

Q mac

6. Final Resolution

Ref. 6 Date 1/20/82

1?ef. 6 Date

Prior t,o Release

Prior to Final Resolution





File No.

ERROR AND OPEN ITEN SHEET

1. Classif ication
Error

or
Open Xren

2. Description

Error Classification
Q Class (A, 3, C, or D)

Valve 88058 is shown on PGandE Design Review Isometric
.446544, Revision 'll, in a vext:i'cal position. RLCA field
inspection showed that the valve is in a horizontal

position.'.

Significance

,The significance of this item can be bettex assessed upon
completion of the RLCA analysis and comparison with PGandE
results.

4. Recommendation~

~

A recommendation will be provided upon completion of
the RLCA analysis

5. Reported

x PGandE

NRC

6. Final Resolution

Ref. a Date '/20/82

Ref. R Date

]? oject Z pincer pate
Prior to Release

Project A ministrator Date
Prior to Final Resolution
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File No.

ERROR AND OPEN ITEYi S1IEET

l. Classif ication
Error

or*
Open Item

2. Description

Error Classification
Q Class (A, B, C, or D)

Support 73/72R on PGandE-,Design Review Isometric 446544,-Revision 11,'s shown to be active in the NS direction only.
RLCA field inspection showed the support active in both NS and
EM directions.

3. Significance

The significance of this item can be better assessed upon
completion of the RLCA analysis and comparison with PGandE
results.

4. Recommendation

A recommendation will be provided upon completion of
the RLCA analysis

5. Reported

x POandE

NBC

6. Final Resolution

Ref. & Date 1/20/82

Ref. R Date

C~kc t( xtL '~).') .i'm.'~- I$ 2OJY c-
(1

gncd7Dat c ~l'r jcct L'>s neer/Dnte
Prior to Release

Proj ect A ministrator Date
Prior to Final Resolution





File No. 94

ERROR AND OPEN XTEYA SHEET

1. Classification
Error

or

g Open Itesi .

2. Description

Error Classification
g Class (A, 8, C, or D)

The "as-built""'length of line 103 south of supports
'18/2R'nd'8/12SL is shown on PGandE Design Review Isometric

449316, Revision 3, as 15 feet, 6 inches. RLCA field
inspection showed this dimension as 6 feet..

3. Significance

The significance of this item can be better assessed upon
completion of the'RLCA analysis and comparison with PGandE
results.

4. Recommendation

A recommendation will be provided upon completion of
the RLCA analysis

5. Reported

~x PGandl'.

NRC

Ref. R Date '/20/82

Ref. 6 Date

6. Final Resolution

~

>

s

~

~

<~44t tv>c <. ~:j-.,-.,~(. >. ] ZO tt>Q < gs
~S'J.R>led Date l.'ject Eo >»aer/Date

prior to Release

Prior to I'inal Resolution
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File No. '41

ERROR AND OPEN ITEN SHEET

1. Classification
Lrror

or
Open XLeni

Error Classification
g Class (A, 3, C, or 0)

2. Descrip tion
P

The direction of restraint fox support 18/4R on PGandE
.Design Review Isometric 449316, Revision 3, is 'not given.
RLCA field inspection showed the support active in the vertic'al
direction.

3. Significance

The significance of this item can be better assessed upon.
completion of the RLCA analysis and comparison with PGandE
results.

~

~4. Recommendation

A recommendation will be provided upon completion of
the RLCA analysis

5. Reported

Qx PGandE

NRC

Date '/20/82

Ref. 6 Date

6. Final Resolution

GGc- ~;4 JJ pram~ l /co~~'>
Sign~eel Dat»

Prior to Release

Project A ministrator Date
Prior to Final Resolution





File No. 942

ERROR AND OPEN XTEYi SHEET

1.. Classification~

~ ~

Error

ox'pen
'J'.cem

2. Description

Exxox Classification
Q Class (d, 3, C, or D)

Support 18/7R is not shown on PGandE Design'eview Isometric
.449316, Revision '3. RLCA fiel'd inspection showed this support

'o

be located between valve FCV 355 and FE 46 on line 2277.

3. Significance

The significance of this item can be better assessed'upon
completion of the RLCA analysis and comparison with PGandE
results.

~

~4.'ecommendation

A recommendation will be provided upon completion of
the RLCA analysis

5. Reported

x PGandR

Q: NRC'

Date '/20/82

Ref. 6 Date

6. Final Re: olution.

P j acr R>,ineer7Dars
Prior to Release

Project A mini"trator Date
Pr9.or to Final Reso7.ution,





ERROR AND OPEN ITEM SHEET

1. Classification~

~ ~

Error

ox'pan
Xsam

Error Classification
Q Class (R, E, C, or D)

2. Description
~ Support 5006/V. is not shown on PGandE Design Review

'sometric 449316 Revision 3. RLCA field inspection showed
this support to be located 18 inches north of the center

line'f

valve FCV 431,

3. Significance

The significance of this item can be better assessed upon
completion of the RLCA analysis and comparison with PGandE
results.

~

~

/

Recommendation

A recommendation will be provided upon completion of
the RLCA analysis

5. Reported

x PGandE

NRC

ef g Date '/20/82

Ref. &, Date

6. Final Resolution

LC4LCA Kl 'pfll,Q~' C QW(

Signed Date Pr ject E ineer Date
Prior to Release

Prior to Final Resolution
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.'ile No. .944

ERROR AND OPEN ITEN SHEET

1. Classification
Error

Q Open Xren

2. Des'cription

Error Classification
Q Class (A, E, C, 'or O)

Support 5003/V on PGandE Design Review Isometrip
'449316, Revision '3, is not adequately located. RLCA )geldinspection showed this support to be located 18 inches north of

the center line of valve FCV 430.

3. Significance

The significance of this item can be better assessed upon
completion of the RLCA analysis and comparison with PGandE
results.

r
~

~

\

4. Recommendation

A recommendation will be provided upon completion of
the RLCA analysis

5. Reported

Qx PGandE

NRC

Ref. & Date 1/ 0/

Ref. &, Date

6. Pinal Resolution

-=.'~ J=-'--- l ~
Signed/Date .Pr ject E ineer Date

Priox to Release ',

Project A ministx'ator Date
Prior to Final Resolution





File No. 945

ERROR AND OPEN ITEM SHEET

1. Classification
Error

or
Open Item

2. Description

Error Classification
P Class (A, B, C, or D)

PGandE Design Review Isometric 449314, Revision 3, shows
'line 104 supported at the 3 column line. The support
identification number and the directions of',restraint are not
specified. 'LCA field inspection showed this support labeled
as 55S/20R.

3. Significance

The significance of this item can be better assessed upon
completion of the RLCA analysis and'comparison with PGandE
results.

n

s

P

4. Recommendation

A recommendation will be provided 'upon completion of
., the RLCA analysis

5. Reported

Qx PGandE

NRC

Re f Q Date '/20/82

Ref. 6, Date

6. Final Resolution

)Q,'cv"so~ 'Dg/A~m- I 20
Signed Date Prprject lacer Data

Prior to Release

Project A ministrator Date
Prior to Final Resolution
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File No.946

ERROR AND OPEN ITEYi SHEET

1. Classification
Error

or
Open Iten>

2. Description

Error Classification
g Class (A, E, C, or.D)

x

The dimension of the vertical run of. line 1980 between
valves 8922A and 8921A on 'PGandE Design Review Isometric
446546, Revision 8, is not specified. .RLCA field

inspection'howedthis dimension to be 8 'inches."
s

'.

Significance.

The significance of this item can be better assessed upon
completion of the RLCA analysis and'comparison with PGandE
results.

4. Recommendation

A recommendation will be
the RLCA analysis

provided upon completion of

5. Repor ted

x PGandE .
'/20/82

0 NRC Ref. 5: Data

6. Final Resolution,

rz„...c, )~,-
Signed Date

dw
Pr j ect ~ gineer/Data
Prior t.'o Release

Project A ministrator Date
Prior to Final Resolution
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File No.

ERROR AND OPEN XTEYi SHEET .

1. Classification
Error

or
Open Xrem

Error Classification
Q Class (A, B, C, or D)

2. Descrip tJ.'on

Valve 8821 A is shown on PGandE Design Review Xsometric
'446546, Revision 8, as being installed in the horizontal posi-

tion. RLCA field inspection showed that the valve is in
a'erticalposition.

\

3. Significance

The significance of this item can be better assessed upon
completion of the RLCA analysis and*comparison with PGandE
results.

r

~ Recommendation
~

'

A recommendation will be provided upon completion of
the RLCA analysis

5. Reported

x 'CandE

NEC

6. Final Resolution

Ref. 6 Date

'/20/82

~~sz
Signed Date Pro ect En neer Date

Prior to Release

Project A mini,stx;atqr Pate
Prior to Final Resolution
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Pile No. 948

ERROR AND OPEN ITE>'. SHEET

1. Classification
Error

or
Open Item

2. Description

Error Classification
Q Class (A, 9, C, or D)

The direction. of restraint for support 13/23SL on
PGandE Design Review Isometric 446491, Revision 10, is not given..
RLCA field inspection showed the snubber acting in a

vertical'irection.

3. Significance

The significance of this item can be better assessed upon
completion of the RLCA analysis and comparison with PGandE
results.

1

4. Recommendation

A recommendation will be provided upon completion of
the RLCA analysis

5. Reported

r PGandE

NRC

Date '/20/82

Ref. 6 Date

6. Final Resolution

~~Otic»~
Signed Date Pro ect Engineer/l)ate

Pr or to Release

Project A minx.strator Date
Prior to Final Resolution
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File No. 949

ERROR AND OPEN ITEM SHEET

1. Classification
Error

or
Open Item

Error Classification
Q Class (A, D, C, or D)

'A'or'
DescriPtion MAIN ANNUNCIATOR CABINET

'riginal analysis considered cabinet rigid in longitudinal
direction.

'ctual first mode frequency is 14 Hz or less by independent
calculation.

3. Significance '.
Seismic=bracing at top of cabinet - anchor bolts exceed
allowable pull out load.

'nnunciator equipment qualification was based on a rigid
cabinet assumption.

1

I

Recommendation

'GandE to investigate
'LCA to examine other cabinets.

5. Reported

PGandR

NRC

Ref. 6 Date" 1/20/82

Ref. 6 Date

6. Final Resolution

Signed Date P ject Ea'gineer/Date
Prior to Release

~w> Pz

Prospect ministrator Date
Prj,or to Final Resolution
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Dr. S. H. Tzuang
D. Le

8202160474



0



The balance of the forms "Statement

Regarding Potential or Apparent Conflicts
of Interest" will be provided at a later
date.





STATEi~KNT REGARDING POTENTIAL OR APPARENT

CONFLICTS OF INTEREST

To: Robext L. Cloud Associates

Whereas, the undersigned understands that he is being assigned
as a participant to provide services to Pacific Gas and Electric
Company with xespect to the Design Verification Program fox the
Diablo Canyon Nuclear Power Plant — Unit I; and

Whexeas, participant undexstands that it is necessary that he be
screened for any apparent or potential conflicts of intexest with
respect to this assignment;

Thexefore,.for the above stated xeasons participant makes the
following representations to Robext L. Cloud Associates:

1. Participant has not engaged in previous work or business
involved with or related to the engineering or, design of the
Diablo Canyon Nuclear Power Plant;

2. , Neither .participant, nor any member of his or her immed-
iate family, own any beneficial interest in the Pacific Gas
& Electric Company, including but not limited to common or
preferred stock, bonds or other securities issued on behalf
of the Pacific Gas & Electric Company;

3. None of the members o'f participant's immediate family
are employed by Pacific Gas and Electric Company;

4. Continuing financial ties to any company previously
involved. with or related to the engineering or design of
the Diablo Canyon Nucleax Power Plant noted below.

This statement is based on the participant's,best information
and belief and all exceptions to the representations contained
herein have been described below.

N me Date

Exceptions:



,



STATENENT REGARDING POTENTIAL OR APPARENT

CONFLICTS OF INTEREST

To: Robext L. Cloud Associates

Whereas, the undersigned understands that he is being assigned
as a participant to provide services to Pacific Gas and Electric
Company with respect to the Design Verification Program for the
Diablo Canyon Nuclear Power Plant - Unit I; and

Mhereas, participant understands that it is necessary that he be
screened for any apparent or potential conflicts of interest with
respect to this assignment;

Therefore, for the above stated reasons participant makes the
. following representations to Robext L. Cloud Associates:

1. Paxticipant has not engaged in previous wox'k or business
involved with or related to the engineering .or design of the
Diablo Canyon Nuclear Power. Plant;

2. Neither participant, nor any member of his or her immed-
iate family, .own any beneficial interest in the Pacific Gas
6 Electric Company., including but not limited to common or
preferred stock, bonds or other securities issued on behalf
of the Pacific Gas 6 Electric Company;

3. None of the members of participant's immediate family
are employed by Pacific Gas and Electxic Company;

4. Continuing financial txes to any company previously
involved with or related to the engineering or design of
the Diablo Canyon Nuclear Power Plant noted below.

This statement is based on the participant's best information
and belief and all exceptions to the representations contained
herein have been described below.

Name Date

Exceptions:





STATEYtENT REGARDDilG POTENTIAL OR APPARENT

CONFLICTS OF INTEREST

, To:, Robext L. Cloud Associates

Mhexeas, the undersigned understands that he is being assigned.
as a participant to provide services to Pacific Gas and Electric
Company with respect to the Design Verification Program for the
Diablo Canyon Nuclear Po~er Plant — Unit I; and

Whereas, participant understands that it is necessary that he be
screened fox any apparent or potential conflicts of interest with
respect to this assignment;

Therefore, for the above stated reasons participant makes the
following repxesentations to Robert L. Cloud Associates:

1. Participant'as not engaged in 'previous work ox business
involved with ox related to the engineering or design of the
Diablo Canyon Nuclear Power Plant;

2. Neither participant, nor any member of his or hex immed-
'iate .family, own any beneficial interest in the Pacific Gas

R Electxic Company, including but not limited to common ox
preferred stock, bonds or other securities issued on behalf
of. the Pacific Gas R Electric Comp'any;

3. None of the members of participant's immediate family
are employed by Pacific Gas and Electric Company;

4. Continuing financial ties to any company previously
involved with or related to the engineering or design of

'heDiablo Canyon Nuclear Power Plant noted below.

This statement is based on. the participant's best information'nd belief and all exceptions to the xepresentations contained
herein have been described below.

Na e Date

Exceptions:



C)



STATEEKHT REGARDING POTENTIAL OR APPARENT

CONFLICTS OF INTEREST

To: Robert L. Cloud Associates

Mhereas, the undersigned understands that he is being assigned
as a participant to pxovide services to Pacific Gas and Electric
Company with respect to the Design Verification Program for the
Diablo Canyon Nuclear Power Plant - Unit I; and

Whereas, participant understands that it is necessary that he be
screened for any apparent or potential conflicts of interest with
respect to this assignment;

Therefore, for the above stated reasons participant makes the
following representations to Robert L. Cloud Associates:

1. Participant has not engaged in previous work'or business
involved with ox related to the engineexing or design of the
Diablo Canyon Nucleai Power Plant;

2. Neither participant, nor any member of his or her immed-
iate family, own any beneficial interest in the Pacific Gas
6 Electric Company, including but not limited to common or
preferred stock, bonds or other securities issued on behalf
of the Pacific Gas & Electric Cdmpany;

3. None of the members of participant's immediate family
are employed by Pacific Gas and Electric Company;

Continuing financial ties to any company pxeviously
involved with or related to the engineering ox design of
the Diablo Canyon Nuclear Power Plant noted below.

This statement is based on the participant's best information
and belief and all exceptions to the representations contained
herein have been described below.

Name Date

+go BZ

Exceptions:





STATEI'iENT REGARDING POTENTIAL OR APPARENT

CONFLICTS OF INTEREST

To: Robert L. Cloud Associates

Whereas, the undersigned understands that he is being assigned
as a participant to provide services to Pacific Gas and Electric
Company with respect to the Design Verification Pxogram for the
Diablo Canyon Nuclear Power Plant - Unit I; and

Whereas, paxticipant understands that it is necessary that he be
screened fox any apparent or potential conflicts of intexest with
respect to this assignment;

Therefore, for the above stated reasons participant makes the
following xepresentations to Robert L. Cloud Associates:

1. Paxticipant has not engaged in previous woxk or business
involved with or related to the engineering ox design of the
Diablo Canyon Nuclear Power Plant;

2. Neithex participant, nor any member of his or hex immed-
iate family, own any beneficial interest in the Pacific Gas
&, Electric Company, including but not limited to common or
pxefexxed stock, bonds or other securities issued on behalf
of the Pacific Gas &, Electric Company;

3. None of the members of participant's immediate family
axe employed by Pacific Gas and Electric Company;

4. Continuing financial ties to any company previously
involved with or related to the engineexing or design of
the Diablo Canyon Nuclear Power Plant noted below.

This statement "is based on the participant's best information
and belief and all exceptions to the representations contained

„hexein have been described below.

Nam Date

Exceptions:





STATEMENT REGARDLNG POTENTIAL OR APPARENT

CONFLICTS OF INTEREST

To: Robert L. Cloud Associates

Mhereas, the undersigned understands that he is being assigned
as a participant to provide services to Pacific Gas and Electric
Company with respect to the Design Verification Program for the
Diablo Canyon Nuclear Power Plant — Unit I; and

Whereas, participant undexstands that it is necessary that he be'.
screened for any apparent or potential conflicts of interest w'th
respect to this assignment;

Therefore, for the above stated reasons participant makes the
following representations to Robert L. Cloud Associates:

1. Participant has not engaged in pxevious work or business
involved with or related to the engineering or design of the
Diablo Canyon Nucleax Po~er Plant;

2. Neithex'articipant, nor any member of his or her immed-
iate family, own any beneficial interest in the Pacific Gas
& Electric Company, including but not limited to common or
preferred stock, bonds or other securities issued on behalf
of the Pacific Gas & Electric Company;

3. Hone of the members 'of participant's immediate family
are employed by Pacific Gas and Electric Company;

Continuing financial ties to any company previously
involved with or xelated to the engineering or design of
the Diablo Canyon Nuclear Power Plant noted below.

This statement is based on the participant's best information
and belief and all exceptions to the representations contained
here ave b en described below.

i arne Date

Exceptions:
1. During the period 8/71 to 8/78, I was Manager of the Mechanics

& Materials Technology Organization at westinghouse Elec. Corp.
with second level. management responsibility for Mechanical &
Material qualification of all N-HSSS Primary Systems including
Diablo Canyon.

2. Participated in all'LCA Inc.- Projects done for PG&E. These
are listed separately.





STATEMENT REGARDING POTENTIAL OR APPARENT

CONFLICTS OF INTEREST

To: Robext L. Cloud Associates

~ereas, the undersigned understands that he is being, assigned
as a participant to provide services to Pacific Gas and Electric
Company with respect to the Design Verification Program fox the
Diablo Canyon Nuclear Power Plant — Unit I; and

Nhereas, participant understands that it is necessary that he be
screened. for any apparent or potential conflicts of interest with
.respect to this assignment;

Therefore, for the above stated reasons participant makes the
following repxesentations to Robert L.'Cloud Associates:

1. Participant has not engaged in pxevious work or business
involved with or related to the engineering or design of the
Diablo Canyon Nuclear Power Plant;

2. Neither participant, nor any member of his or hex immed-
iate family, own any beneficial'interest in the Pacific Gas
& Electxic Company, including but not limited to common or
preferxed stock, bonds or other securities issued on behalf
of the Pacific Gas & Electric Company;

3. None of the members of participant's immediate family
are employed by Pacific Gas and Electric Company;

4. Continuing financial ties to any company previously
involved with or related to the engineering or design of
the Diablo 'Canyon Nuclear Power Plant noted below.

This statement is based on the participant's best information
and belief and all exceptions to the repxesentations contained
hexein have been described below.

Name'ate

Exceptions:





STATEMENT REGARDING POTENTIAL OR APPARENT

CONFLICTS OF INTEREST

To: Robert L. Cloud Associates

Mhexeas, the undersigned understands that he is being assigned
as a participant to provide services to Pacific Gas and Electric
Company with respect to the Design Verification Pxogram for the
Diablo Canyon Nuclear Power Plant — Unit I; and

Whereas, participant understands that it is necessary that he be
screened fox any appaxent or potential conflicts of interest with
respect to this assignment;

Therefore, for the above stated reasons participant makes the
following representations to Robert L. Cloud Associates:

1. Participant has not engaged in previous work or business
involved with or related to the engineering or design of the
Diablo Canyon Nucleax Power Plant;

2. Neither paxticipant, nor any member of his or her immed-
iate family, own any beneficial interest in the Pacific Gas
& Electric Company, including but not limited to common or
preferred stock, bonds or other securities issued on behalf
of the Pacific Gas & Electric Company;

3. None of the members of participant's immediate family
are employed by Pacific Gas and Electric Company;

Continuing financial ties to any company previously
involved with or related to the engineexing or design of
the Diablo Canyon Nuclear Power Plant noted below.

This statement is based on the participant's best 'information
and belief and all exceptions to the representations contained
herein have been described below.

arne Date
+ /0

Exceptions:





STATEMENT REGARDING POTENTIAL OR APPARENT

CONFLICTS OF TNTEREST

To: Robert L. Cloud Associates

Whexeas, the undersigned understands-that he is being assigned
as a participant to provide services.to Pacific Gas and Electric
Company with respect to the Design Verification Pxogram for the
Diablo Canyon Nuclear Powex Plant - Unit I; and

Whereas, participant understands that it. is necessary that he be
scxeened for any apparent or potential conflicts of interest with
respect to this assignment;

Therefoxe, for the above stated reasons participant makes the
following repxesentations to Robert L.'Cloud Associates:

1. Participant has not engaged in pxevious work or business
involved with or related to the engineering or design of the
Diablo Canyon Nuclear Power Plant;

2. Neither participant, nor any member of his or her immed-
iate family, own any beneficial interest in the Pacific Gas
5: Electric Company, including but not limited to common or
preferred stock, bonds or other securities issued on behalf
of the Pacific Gas E Electric Company;

3. None of the members of participant's immediate family
are employed by Pacific Gas and Electric Company;

4. Continuing financial ties to any company previously
involved with or related to the engineering ox design of
the Diablo Canyon Nuclear Power Plant noted below.

This statement is based on the participant's best information
and belief and all exceptions to the* representations contained
herein have been described below.

arne/ ate

Exceptions:





STATEMENT REGARDING POTENTIAL OR APPARENT

CONFLICTS OF INTEREST

To: Robert L. Cloud Associates

Whexeas, the undersigned understands that he is being assigned
as a participant to provide services to Pacific Gas and Electric
Company with respect- to the Design Verification Pxogram for the
Diabl'o Canyon Nuclear Powex Plant — Unit I; and.

Whereas, participant understands that it is necessary that he be
screened for any apparent or potential conflicts of interest with
respect to this assignment;

Therefoxe, for the above stated reasons participant makes the
following xepresentations to Robert L. Cloud Associates=

l. Participant has not engaged in previous work or business
involved with or related to the engineering or design. of the
Diablo Canyon Nuclear Power Plant;

2. Neither participant, nor any member of his or her immed-
iate family, own any benef icial interest in the Pacif ic Gas
6 Electric Company, including but not limited to common„ or
preferred stock, bonds or other securities issued on behalf
of the Pacific Gas R Electric Company;

3. None of the members of participant's immediate family
are employed by Pacific Gas and Electric Company;

4. Continuing financial ties to any company previously
involved with or related to the engineering or'esign of
the Diablo'Canyon Nuclear Power Plant noted below.

This statement is based on the participant's best inform"tion
and belief and all exceptions to the repxesentations contained.
herein have been described

below.'ame

Dat

Exceptions:
1. Robert L. Cloud Associates: Systems Intezaction Program
2. Westinghouse Electric Corp. Inc. stock
3. Westinghouse Elect'r'ic Corp. Inc: Hosgri Analysis of Spent

Fuel Pool and Manipulator Cranes.





STATEMENT REGARDING POTENTIAL OR APPARENT

CONFLICTS OF INTEREST

To: Robert L. Cloud Associates

Whereas; the undersigned understands that he is being assigned
as a participant to provide services to Pacific Gas and Electric
Company with respect to the Design-Verification Program for the
Diablo Canyon Nuclear Power Plant — Unit I; and

Whexeas, participant understands that it is necessaxy that he be
. screened fox any appaxent or potential conflicts of interest with
.respect to this assignment;

Therefore, for the above stated reasons participant makes the
following xepresentations to Robert L. Cloud Associates:

Il.. Participant has not engaged in previous work or business
involved with or related to the engineering or'esign of the

. Diablo Canyon Nuclear Power Plant;

2. . Neither participant, nor.any member of his or her immed-
'iate family, own any beneficial intexest in the Pacific Gas

' Electric Company, including but not limited to coulton or
prefexred stock, bonds ox other securities issued on behalf

~ of the Pacific Gas & Electric Company; *

3. Hone of the members of participant's immediate family
are employed by Pacific Gas and Electric Company;

4. Continuing financial ties to any company pxeviously
involved. with or related to the engineering or design of
the Diablo Canyon Nucleax Power Plant noted below.

This statement is based on the participant's best information'nd belief and all exceptions to the representations contained
herein have been described below.

Name Date/'
r 3/BZ

Exceptions:

Robert L. Cloud Associates: Systems Interaction Program



41



STATE~iKNT REGARDING POTENTIAL OR APPARENT

CONFLICTS OF INTEREST

To: Robext L ~ Cloud Associates

Whereas, the undersigned understands that he is being assigned
as a participant to provide services to Pacific Gas and Electric
Company with respect to the Design Verification Program for the
Diablo Canyon Nuclear Power Plant - Unit I; and

Whereas, participant understands that it is necessary that he be
screened for any apparent or potential conflicts of interest with
respect to this assignment;

Therefore, for the above stated reasons participant makes the
following repxesentations to Robert L. Cloud Associates:

1. Participant has not engaged in previous work or 'business
involved with or related to the engineering or design of the
Diablo Canyon Nuclear Power Plant;

2. Neither participant, nor any member of his or her immed-
iate family, own any beneficial interest in the Pacific Gas
R Electric Company, including but not limited to common or
preferxed stock, bonds or other secure:ties issued on behalf
of the Pacific Gas 6 Electric Company;

3. 'None of the members of participant's immediate family
are employed by Pacific Gas and Electric Company;

4. Continuing financial ties to any company previously
'nvolvedzenith or related to the engineering ox design of

the Diablo Canyon Nuclear Power Plant no'ted below.

This statement is based on the participant's best information
and belief and all exceptions to the representations contained
herein have been described below.

J)~~~~ p (ld
Name Date

Exceptions:

Robert L. Cloud Associates: Systems Interaction Program

Charles Denison (father) owns 63 shares of PG&E stock.





STATEMENT REGARDING POTENTIAL OR APPARENT

CONFLICTS OF INTEREST

To: Robert L. Cloud Associates

Mhereas, the undersigned understands that he is being assigned
as a participant to provide services to Pacific Gas and Electric
Company with xespect to the Design Verification Program for the
Diablo Canyon Nuclear Power Plant — Unit I; and

Whereas, participant understands that it is necessary that he be
screened for any apparent or potential conflicts of interest with
respect to this assignment;

Therefore, for the above stated reasons participant makes the
following representations to Robert L. Cloud Associates:

1. Participant has not engaged in previous woxk or business
involved with or related to the engineering or design of the
Diablo Canyon Nuclear Power Plant;

2. Neither participant, nor any member of his or her immed-
iate family, own any beneficial interest in the Pacific Gas
& Electric Company, including but not limited to common or
preferred stock, bonds ox other securities. issued on behalf
of the Pacific Gas &, Electric Company;

3. None of the membexs of participant's immediate family
are employed by Pacific Gas and Electric Company;

4. Continuing financial ties to any company pxeviously
involved with or related to the engineering or design of
the Diablo Canyon Nuclear Power'lant noted below.

This statement. is based on the paxticipant's best information
and belief and all exceptions to the representations contained
herein have been described below.

Name Date

Exceptions:
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Robert L. Cloud Associates, Inc.

-ROBERT L. CLOUD

PRINCIPAL

Professional Resume

Education

Texas A & M College
Texas A & M College
Univ. of Pittsburgh

BSME
MSME
Phd ME

1956
1957
1964

Ex erience

1979 to Present: Robert L. Cloud Associates, Inc.,
Berkeley, Ca. Design Criteria, Seismic design and
analysis, Piping design criteria, Piping analysis,
Project management, Failure analysis

1978-1979: Engineering Decision Analysis Co., Palo
Alto, Ca., Exec. Vide President. Project management,
Design criteria,'ailure analysis, Piping and Mech.
Equipment design and analysis.

1971-1978: Westinghouse Electric Corp., PWR Systems
Division; Manager of Mechanic and Materials Technology.
Responsible for design criteria, stress and dynamic
analysis and materials engineering for the primary
system of Westinghouse Pressurized Water Reactor Systems.

1969-1971: Teledyne Materials Research, Waltham, Mass.
Manager Analytical Engineering, Design criteria, Analysis
and reseax'ch on equipment and piping, Failure analysis.

1962-1969: Westinghouse Electric Corp., Bettis Atomic
Power Lab. Stress Analysis Engineer to Manager, Mechanics
and Materials Engineering,'esign criteria, Fracture
Mechanics Studies, Analysis and research on pressure
vessels and piping.
1957-1962: Westinghouse Electric Corp., Large Rotating.
Apparatus Division. Stress analysis and development
work on large central station turbo-generators.

1956-1957: ,Texas A & M University Xnstructor, Mechanical
Engineering.



0



Membershi

l. American Society of Mechanical Engineers
a) Past Chairman, Design and Analysis Committee,

PVP Division 0

b) Past Chairman, Pressure Vessels and Piping
Division

c) Past Member, ASME Boiler and Pressure Vessel Code,
Subgroup on Openings and Attachments

2. Past member, Pressure Vessel Research Committee, WRC

Lectures

l. Eisenment Lectures, Fracture Control, 1970,, American
Society for Metals, Philadelphia, Pa.

2. Teledyne Materials Research
ASME Boiler and Pressure Vessel Code Seminar
a) Brittle Fracture
b) Nozzles, Tubesheets, 6 Special Problems
c) Plastic Limit Analysis'. Principal Division F. Lecture, "Structural Mechanics

'ppliedto Pressurized Water Reactor Systems",
4th International Conference on Structural Mechanics
in Reactor Technology, San Francisco, California, 1977.

Publications

"Minimum Weight Design of a Radial Nozzle in a Spherical
Shell,: Transactions of the ASME, Journal of Applied
Mechanics, Vol. 32, Series E. No. 2, June, 1965.

I

"The Limit Pressure of Radial Nozzles in Spherical Shells"
Nuclear Structural Engineering, Vol. 1, No. 4, April 1965.

"Interpretive Report on Pressure Vessel Heads:, Welding
Research Council, Bulletin No. 119, January 1967.

"Approximate Analysis of the Plastic Limit Pressure of
Nozzles in Cylindrical Shells" with E.C. Rodabaugh,
Transactions of the ASME, Journal of Engineering for
Power, Vol. 90, Series A, No. 2, April 1968.

Thermal Buckling and Frictional Effects on Postbuckling
Behavior of Sealed Electric Liners" with J.H. Dittmar,
Transactions of the ASME, Journal of Engineering for
Industry, Vol. 90, Series B, No. 3, August, 1968.

I



I



"Assessment of the Plastic Strength of Pressure Vessel
Nozzles" with E. C. Rodabaugh, Transactions of the ASME
Journal of. Engineering for Industry,,Vol. 90, Series B,.
N. 4, November, 1968.

"Evaluation of Experimental and Theoretical Data on
Radial Nozzles in Pressure Vessels" with E. C. Rodabaugh,
R. J. Atterbury, and F. J. Witt, U;S. Atomic Energy
Commission, TID — 24342, 1968.

"Proposed Reinforcement Design Pxocedure for Radial
Nozzles in Cylindrical Shells with Internal Pressure"
with E. C. Rodabaugh, Welding Research Council Bulletin
No. 133, September 1968.

"Fracture Mechanics Criteria for the Prevention of Brittle
Fracture in Nuclear Reactor Vessels," 1967,(Classified)
with others, Bettis Atomic Power Lab., Westinghouse
Electric Corporation.

"Pressure Vessel Head Design" chapter in "The Stress
Analysis of Pressure Vessels and Pressure Vessel Com-
Ponents" Editor, S. S. Gill, Pergamon Press, 1970.

"Fracture Prevention in Nuclear Plants" ASM Conference
on Fracture Control, Philadelphia, Pennsylvania, 1970-

Editor, "Pressure Vessels and Piping: Design and
Analysis", 2 Vol;, American Society of Mechanical
Engineers, 1972.

"Dynamic Analysis of Nonlinear Pipe Whip Restraints"
with S. Palusamy, and W. L. Patrick, Pressure Vessels
and Piping Conference, Miami Beach, Florida, June 1974.

"Nonlinear Seismic Analysis of the Ice Cohdenser System"
with W. S. LaPay, A. J. Soroka, and G. J. Bohm,

"Dynamic Analysis of Structures with Solid-Fluid Inter-
action" with R. R. Pedrido, A. N. 'Nahavandi, Transactions
of the 4th International Conference on Structural Mech-
anics in Reactor Technology (Smirt-4), San Francisco,
California, August, 1977.

"Structural Mechanics Applied to Pressurized Water
Reactor Systems", Vol. 46, No. 2, Nuclear Engrn.
Design, April, 1978.





"Dynamic Events in Nuclear Reactors", Survival of
Mechanical Systems in 'Transient Environments, T. L. Geers
et al,Editors, ASME AMD-Vol. 36, 1979.

"Creep Instability in Flexible Piping Joints" with
R. D. Campbell and D. Bushnell, 1980. To be published.

"Seismic Performance of. Piping in Past Earthquakes:,
Specialty Conference on Civil Engineering and Nuclear
Power, September 1980, Knoxville, Tenn.





Robert L. Cloud Associates, Inc.
P.C. CHEN

Pxincipal Associate

Professional Resume

Education
B.S: Civil Engineeiing — National Cheng Kung University,
Taiwan — 1961

M.S. Structural Engineering - Uanderbilt University
Tennessee — 1960

PhD Applied Mechanics - University of California,
Berkeley — 1971

Cert. Business Management — Golden Gate University
San Francisco — 1977

Ex erience

1981 to Present: Robert L. Cloud Associates, Inc.
Principal Associate

1978 to 1981: Frederiksen Engineering Co., Inc.,
Oakland, CA

Manager of Engineering Mechanics and Applications Depart-
ment. Responsible for all activities in engineering
mechanics, and application and business development.

Performed failure analysis and re-design of a spray
dxyer at elevated temperatures.

Evaluated the design of hot-tire support systems for a
rotaxy dryer at elevated temperatures. The evaluation
included fatigue, heat, and vibration analyses.

Seismic restraint analysis and design of storage racks,
electrical panels and mechanical equipment.

Seismic, wind and pressure analyses of si'los and stiffened
panels.

Seismic and wind analyses of timber domes and concrete
support walls of grain storage facilities using finite
element methods.

Seismic analysis and design of industrial steel storage
racks.





Performed preliminary study of underground earthquake
motions using downhole earthquake data.

~ 1978-1979: University,.of California, Berkeley, CA.
Lecturer in Engineering

1971-1978: Bechtel National, Inc., San Francisco, CA.
~ Supervisor, Engineering Specialist, and Pxoject Engineer,
Research and Engineering.

Responsible for supervision of company funded technical,
development programs and direction and coordination of
structural and dynamic analyses or research performed.

Research studies included seismic analyses of containment
structures, fluid sloshing in tanks during earthquake,
simplified dynamic analysis procedures for complicated
three dimensional structures, efficient methods of dynamic
analysis and for seismic design of nuclear containment
strucutres, dynamic response of pile foundations, genera-
tion of equipment response spectra directly from design
spectra using random vibration theory, piping seismic
design with energy-absorbing dampexs and evaluation of
conservatism in seismic design of structures.
Performed seismic analyses of nuclear power plants and
underground radioactive waste tanks, dynamic analysis of
reactor vessel support structures to blast loadings,
seismic analysis of reactox vessel and equipment, and
tanks containing fluid.
Responsible for finite-element soil-structure seismic
analysis of underground nuclear facilities, construction
of'response spectra for buildings with uncertain structural
properties, and finite element analysis of site liquefac-
tion potential including structural dynamic effects.
Developed seismic design criteria for underground nuclear
waste isolation and repository facilities.
Wind'nalysis of hyperbolic cooling towers.

Member of Bechtel's Seismic Committee which is responsible
for establishing corporate seismic design procedures.

1965-1971: John A. Blume and Associates, San Francisco, CA.
'Structural Dynamic and Research Engineer. Performed
numerous seismic analyses for nuclear power plants





and equipment built in the United States and foreign
countries, Carried out research projects for studying
the dynamic response and damage predictions of struc-
tures to underground nuclear explosions and sonic booms.

Professional Societ Membershi s:

ASCE, ASME, Earthquake Engineering Research Institute,
American Academy of Mechanics, Reviewer of the Applied
Mechanics Review.

Publications:

Chen, P.C. and Soroka, W.W., "Correlation Technique
for Transient Response of a Hysteretically-Damped
Dynamic System to Stationary Random. Excitation,"
Journal of Sound and Vibration, Vol. 22, 1972.

Chen, P.C. and Soroka, W.W., "Impulse Response of a
Dynamic System with Statistical Properties," Journal
of Sound and Vibration, Vol. 22, 1973.

Chen, P.C. and Soroka, W.W., "Multi-Degree Dynamic
Response of a System with Statistical Properties,"
Journal of Sound and Vibration, Vol. 37, 1974. ~

Chen, P.C. and Soroka, W.W., "Response of Multi-
Degree Dynamic System with Statistical Properties,"
Prodeedings of the ASCE-EMD.Specialty Conference on
Probabilistic Methods in Engineering, Stanford Univer-
sity, June, 1974.

Chen, P.C. "Floor Response Spectra of Buildings with
Uncertain Structural Properties," Proceedings of the
UPS. National Conference on Earthquake Engineering,
Ann Arbor, June, 1975.

Chen, P.C. et al, "Soil-Structure Interaction of
Buried Structure," Proceedings of Second ASCE Special-
ity Conference on Structural Design of Nuclear Plant
Facilities, New Orleans, December, 1975.

Chen, P.C. and Barber, R.B., "Seismic Design of Liquid
Storage Tanks," Proceedings of International Symposium
on Earthquake Structural Engineering, St. Louis,
August, 1976.





Chen, P.C., "Probabilistic Structural Dynamics in Seismic
Analysis of Nuclear Power Plants, "Proceedings of
International Seminar on Probabilistic and Extreme Load
Design of Nuclear Plant Facilities, August, 1977.

Chen, P.C. and G.W. Brown, Random Vibration, to be pub-
lished.

Chen, P.C. and Chen, J., "Generation of Floor Response
Spectra Directly from Free-Field Design Spectra," Pro-
ceedings of Second International Conference on Micro-
zonation, San Francisco, CA, November 26-December 1, 1978.

Chen, P.C. and Chen, J., "The Use of Extreme Value
Theorum in Generating Floor Response Spectra," Proceed-
ings of Second ASCE Specialty Conference on Probabilistic
Mechanics and Structural Reliability, Tucson, Arizona,
January 10-11, 1979.

Chen, P.C. et al, "Consideration of Dynamic Stress
Concentrations in the Seismic Analysis of Buried Structures,"
Proceedings of Second U.S. National Conference on Earth-
quake -Engineering, Stanford, CA, August, 1979.

Chen, P.C., "A Unified Approach to the Seismic Analysis
of Buildings and Equipment," Proceedings of Seventh
World Conference on Earthquake Engineering, Ankara,
Turkey, September 8-13, 1980.

Chen, P.C., "Underground Earthquake Environment and Soil-
Structure Interaction," Panel on Soil-Structure Interaction,
101st Winter Annual Meeting, ASME, November, 1980,
Chicago, Illinois.





Robert L. Cloud Associates, Inc.

SHEN-HO TZUANG

Senior Associate Engineer

Professional Resume

Education

Rice University, Houston, Texas, PhD in Civil Engineering,
May 1981.

National Cheng-Kung University, Taiwan, M.S.:.in Civil
Engineering, Jane'970.

National Cheng-Kung University, Taiwan, B.S.'n Civil
Engineering, June 1966.

Ez exience

.Octobex 1981 to Present: Robext L. Cloud Associates, Inc.,
Berkeley, California, Senior Associate Engineer
Responsible for seismic requalification of buildings.

1978 — 1981: Rice Universit'y, Houston, Texas, Research
Assistant in Structural Dynamics and Vibrations. Used major
pxograms such as SAP 6, SAP 4, STRUDL, TABS 80, NEAB, etc.
fox Structural Analysis (Statics:, Dynamics and/or Vibration).
Worked on the development of a new computer program for
analyzing the Highway Bxidge System subjected to earthquake
loading. Stress analysis and design of heavy industxialfacilities including both steel and concrete structures.
Familiar with dynamic analysis of offshore structures in-
cluding fatigue analysis. PhD thesis topic: "First-Passage
Probabilities fox Structures with Stochastic Ezcitations."
1970 — 1978: National Cheng-Kung Univexsity, Taiwan,
Lecturer and Associate Professor of Civil Engineering.
Taught Structural Dynamics, Matrix Structure Analsyis, Plates
and Shells, Structural Design, Engineering Mechanics. Con-
sulted on the structuxal design of Gymnasium, Tower and high-
rise building. Did xeseaxch on Fracture Mechanics by Finite
Element Method.

Honors

Twice received grants from the Chinese National Science
Foundation.

Committee on Structural Steel Design of the Board of Regis-.
tration for Professional Engineers (Taiwan).





Publications

"First:-Passage Approximations for Simple Oscillators",
with Lutes and Chen, Journal of Engineering Mechanics Di-
vision, ASCE, Vol. 106, No. EM 6, pp. 1111-1124.

Xn preparation, "First-Passage Probabilities for Two-Mode
Systems", with Lutes.
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Robext L. Cloud Associates, Inc.

STEVEN P. HARRIS

SENIOR ASSOCIATE

Professional Resume

Education

University of California, Berkeley. MSCE 1969

University of California, Berkeley. BSCE 1968

Ex erience

1982 - Robert L. Cloud Associates, Inc., Berkeley, Califoxnia,
Senior Associate. Engineering consul'tant providing engineering
mechanics, earthquake engineering, design review and project
management services to the power and associated heavy industries.
1979 - EDS Nuclear Inc., San Francisco, CA, Manager, Market Ana-
lysis. Researched markets and technologies, developed marketing
software and supported new product sales through proposals and
presentations. Conducted independent technical evaluations of
engineering quality for senior management.

1977 — EDS Nuclear Inc., San Francisco, CA, Manager, Project
Management Division. Yianaged Division staff responsible fox
large multi-disciplinary engineering sexvices contracts to utility

..and architect-engineer clients. Services encompassed civil, me-
chanical, field engineering, management consulting and feasibility
studies. Established policy, planned and directed schedule, cost
control, contxact and marketing functions.
1975 - EDS Nuclear Inc., San Francisco, CA, Project Manager.
Managed laxge engineering services contracts to a utility client.
Coordinated all client marketing,.contracts and proposals. Planned,
scheduled and coordinated multi-disciplinary engineering activities
including civil, structural, piping, mechanical, equipment and'ield engineering. Pxesented testimony befoxe regulatory agencies.

1971 — EDS Nuclear Inc., San Francisco, CA, Pxoject Engineer.
Directed numexous civil, structural and mechanical design and ana-
lysis projects. Planned. and supervised work of project .technical
groups and maintained client contact.
1969 - Litton Systems, Ingalls liest Division, El Segundo, CA,
Senior Engineer. Developed computer pxograms involving structures,
hydrodynamics and data base management integrated with automated
graphics and numerical machine control systems. Managed vendor
subcontracts. Participated in economic and engineering feasibilitystudies.

'





Professional Affiliations
II

American Nuclear Society

Structural Engineers Association of Northern California
American Society of Civil Engineers

Registered Civil Engineer, State of California





Robert L. Cloud Associates, Inc.

JAMES S. M- LEUNG

Associate

Professional Resume

Education

University of California at Davis, BSME in Mechanical
Design, 1971; MSME in Applied Mechanics, l973; Univer-
sity of Santa Clara, Graduate Studies in Finite Element
Methods and Random Vibrations.

Ex erience

Present: .Robert L. Cloud Associates, Inc., Stress
analysis and finite element modeling of nuclear components,
dynamic analysis of pipe deformations, dynamic plasicity.
1973-1980: Westinghouse Electric Corporation. MX
Engineering Department, Senior Engineer: Dynamic Analysis
Lead, directed the analytical studies for the Air Force MX
Weapon System. Developed analysis models and computer
programs for ground motion dynamic response .analysis,
transportation analysis, trajectory analysis, and launch
simulations. Conducted structural, thermal., and modal
analyses using finite element techniques. Developed
mathematical models and performed design and analysis of
shock isolation systems; nonlinear material modeling and
testing.
Missile, Launching and Handling Department, Engineer:
Design and analysis of handling equipment, surface and
underwater test structures, and submarine launchers.
Vibration analysis and- testing of launch control equipment-
Thermal and heat transfer analysis of electronic packaging.
Dynamic and stress analysis of turbine blades and compo-
site Structures. Fracture Mechanics and material evalua-
tions.

Membershi

American Society of Mechanical Engineers

Re orts Pro'ects

1. Stress Analysis of C3/C4 Launch Tube Closures

2. Thermal Analysis of Trident Launch Control Equipment





3. Dynamic Analysis of C4 Launch 'Tube Subjected to
Conventional and Nuclear Underwater Blasts

4. Structural Analysis of SUPLS — Simulated Underwater
Partial Launch System

5. Advanced Development Program for Air Force MX Missile
. Weapon System

6. Shock Analysis of Trident'5 Launch System
I

7. Stress Analysis of Missile Handling Equipment

8. Nuclear Ground Response Analysis for MX Vertical
Shelter Weapon System

9. Dynamic Analysis of MX Mobile Weapon System

10. Launch Simulation for MX Horizontal Shelter Weapon
System

11. Safety Evaluation of Peashooter Test Program

12. Trajectory and Launch Interaction Analysis of Silo
Missile Launch

13. Spectrum Analysis of Silo Ground Shock Motions.

14. System Definition Program for Air Force MX Missile
Weapon System

15. Evaluation of Dynamic Plasticity and its Applications
to ASME Code

16. Structural Dynamic of TMI Reactor Vessel Subjected
to Internal Hydrogen Detonation

17. Mathematical Modeling and In-Situ Model Testing of
Cable Tray Systems

18. State-of-the-Art Assessment of Dynamic Analysis
using Non-linear Finite Element Computer Programs





Robert L. Cloud Associates, Inc.

DAVID >iONG

Engineex

'rofessionalResume

Education

Stanford Univexsity, Stanford, California. MS in Civil/
Structural Engineering, 1981.

University of Hawaii at Manoa., Honolulu, Hawaii. BS in
Civil Engineering 1980.

Ex erience

Starting November 1981: Robert L. Cloud Associates, Inc.,
Berkeley, California, Civil Engineer.

August 1981 - Novembex 1981: Alameda County Flood Control
and Mater Consexvation District, Livermore, Califoxnia.
Responsible for water resources management in the Livermore-
Amadox Valley. Activities include gxoundwater and surface
water monitoring; gxoundwater basin management; water im-
portation, treatment and distribution; and other related
activities. Involved in watex supply planning, design and
construction, water resources investigation and monitoring.

September 1979 — May 1980: Department of Civil Engineering,
University of Hawaii, Honolulu, Hawaii. Responsible for
setting up experiments, directing students in the laboxa-
tory of the couxse "Mechanics of Materials"; grading stu-
dent laboxatory reports, and office consultation.

September 1978 — May 1980: Kokua Office, University of
Hawaii, Honolulu, Hawaii. Responsible for counseling, tu-
toring, and academic advising of first and second year col-
lege students.. Supervised the studies of military person-
nels from Pearl Harbour Naval Base. Tutored in the subjects
of mathematics, physics, computer science and statics.

Membershi

American Society of Civil Engineers, Student Member

Structural Engineers Association of N. Calif., Student Member

National Society of Professional Engineers., Student Member





~ ~

Robert L. Cloud Associates, Inc.

PAUL H. ANDERSON

Engineer

Professional Resume

Education

Noxth Carolina State University, B.S. Engr. Sci. &

Mech. 1977.

Ex erience

October 1980 to Present: Robert L. Cloud Associates, Inc.
Engineer: General finite element analysis, stress analysis
and seismic qualification of piping systems and mechanical
equipment.

:
1980: Bechtel Power Corporation
Engineer: Stress analysis of Nuclear Class I,
piping systems.

1977-1980: 'Westinghouse Electric Corp. Nuclear Technology
Division.
Engineer: Design and analysis of nuclear Category I concxete
buildings, stress analysis of all classes nuclear piping
systems, nuclear primary equipment support design and
analysis, mechanical equipment qualification.

Publications

"Seismic Analysis of Category I Crane Structures", by P.H.
Anderson, T. H. Liu, F. Loceff, 5th International Conference
on Structural Mechanics in Reactox Technology, Berlin,1979.

"WECAN Modal Superposition Method for Seismic Analysis of
Category I Crane Structures", by P. H. Anderson, F. Loceff,
Pxoceedings of Fourth PECAN Usexs'olloquinm, 1979.

Re orts & Pro ects

1. Stxucutral Analysis of Reactor Building Interior
Concrete (Napot Point).

2. Structural Analysis of Category I Buildings (Napot
Point).





3. Design and Analysis of Steel Superstructures
(Napot Point).

4. Design and Analysis of Fuel Handling Crane, hianipulator
Crane, and filar Crane (Diablo Canyon).

5. Analysis of Primary Equipment Supports (WATTS BAR).

6. Stress Analysis of Nuclear Piping Systems (QINNA PLANT).

7. Stress Analysis of Nuclear Class I Piping Systems
(SNUPPS).





Robert L, Cloud Associates, Inc.

HANSON K. LOEY

ENGINEER

Professional Resume

Education

University of California, Berkeley 1981

July 1981 - Present: Robert L. Cloud Associates, Inc.
Berkeley, Ca.; Finite Element Analysis, Structural
Analysis, Failure Investigation, Seismic Analysis,
Piping Analysis.

Summer 1980: Hughes Aircraft Co., Fullerton,
California;'o-op

Student Engineer: Finite element modeling and ana-
lysis using NASTRAN, assisted in computer analysis of
dynamic properties of various ground vehicle and ship
mounted radar antennas, performed preliminary structural
design analysis of ground vehicle mounted components,

January 1979: Hughes Aircraft Co., Fullerton, Cali:fornia;
Co-op Student Engineer: Finite element modeling and ana-
lysis using NASTRAN, coordinated environmental qualification
tests, wrote test reports, performed weight/mass properties
studies, studied effectiveness of composite armor, per-
formed various mechanical analysis studies,

Membership

Pi Tau Sigma

'American Society Mechanical Engineers

Society of Automotive Engineers
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Robert L. Cloud Associates, Inc.

EDMARD T. DENISON

ENGINEER

Professional Resume

Education

Columbia University

Ex erience

BSCE 1981

May 1981: Robert L. Cloud Associates, Inc., Berkeley, CA
Structural and Seismic Analysis, Piping Analysis, Finite
Element Analysis

~bh
'merican Society Civil Engineers

~ 1





Robert L. Cloud'Associates, Inc.

DAO Q. LE

Senior Associate

Professional Resume

Education

University of California, Bexkeley-
Engineering and Structural Mechanics

University of California, Berkeley
Engineering and Structural Mechanics

M. Engr. in Structural
June 1979

M. S. in Structural
June 1976

University of Tennessee, Knoxville —. B. S. in Structural-Civil
Engineering December 1972

W. J. Bryan College, Dayton, Tennessee — B. A. in Mathematics
May 1971

Ez erience

I I

4/77 -'/81: General Electric Company, San Jose, CA, Engineex-
Consultant; Performed seismic analysis and design modification
of Morris Nuclear Spent Fuel Storage Basin. Perfoxmed a soil-
structuxe interaction study for nuclear power plant using 3-D
solid finite elements. Analyzed High Density Fuel Storage Sys-
tems (HDFSS) to determine impact and sliding due to earthquake
excitation and evaluated stresses of related supporting com-
ponents for Bxown Ferry N. P., Monticello N. P., Taxapux N. P.,
and Kuosheng N. P. Analyzed a piping system and its supports
to determine its adequacy with respect to ANSI B31.1 Code.

6/76 — 3/77: EDS Nuclear, Principal Engineer; Performed. thorough
check of a general purpose computer'program for piping analysis
(SUPERPIPE) for coxxectness. The check, involved pexformance of
static, dynamic (force time history, earthquake time history,
response spectra, and multiple support excitation) analyses in
conjunction with design check (load combination, thermal tran-
sient, fatigue evaluation, etc.) to meet the requirements of
ASME Code Section XII, Subsection NB and.NC 3600. Pexfoxmed a
comparative study of soil-structure interaction analyses of a
nuclear power plant using pxogram SAP-.IV and program FLUSH.

9/75 — 9/76 University of California, Berkeley, CA, Research
Assistant; Employed in Department of Civil Engineering, Struc-
tural Engineering and Structural Mechanics. Finite Element
Computer Programming for Shear Wall Structures.

1973 — 1975: Duke Power Company, Charlotte, N. C., Engineer Asso-
ciate; Analyzed and design cylindrical steel containment shell
with ring stiffeners subjected to static, seismic and loss of
coolant accident (LOCA) loads for Cattai~ba Nuclear Station; also
involved design of reinfor'cement fox penetration openings in the
containment: shell following ASME Code, in addition to design of





2.

anchorage system. Analyzed and designed support components for
the Nuclear Steam Supply Systems (Reactor Vessel, Steam Genera-
tox, Pressurizer, Reactor Coolant Pump) using ASME Code, Section
III. Wrote Specfications. The work involved extensive use of
the Finite Element Method and Computer Programs available in
the Public domain in the analysis phase. In the design phase
an understanding of the committments to design criteria and the
ASME Code is essential.

1972 — 1973: Tennessee Valley Authority, Knoxville, TN, Civil
Engineer; Prepared design calculations for a reinforced concrete
containment structure subj ected to static and wind loads for the
Bellefonte Nuclear Station. Analyzed large opening (Equipment
Hatch) in a prestressed cylindrical containment shell:

Presentations/Publications

"Verification Manual fox Computer Program GENFEM", a general
purpose finite element code of over 70 element types, AEC,
Sweden, 1981.

"Application of Minicomputer to Structural Engineering Training
and Practices", SESM Repoxt, U. C. Berkeley, 1979.

"Program SUBWALL: Finite Element Analysis of Structural Walls",
ACI Journal, No. 6, June 1979.

"Verification Manual for Computer Pxogram FLUSH", EDS Nuclear,
1977.

-"Verification Manual for Comput: er Program SUPERPIPE", EDS
Nuclear, 1977.

"Special Purpose Finite Element Computer Program for Practical
Elastic Analysis and Design of Structuxal Walls with Substructuxe
Option", EERC Report 77/09, U. C. Berkeley, 1977.

"Verification Manual for Computer Program STRUDL", Duke Po~er Co.,
1973.

'nalytical Techniques Used in Design of Nuclear Steel Contain-
ments", ASCE Conference on Nuclear Containments, Chicago,
December 1974.
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Robert L. Cloud Associates, Inc.

KENNETH R. JAQUAY

Consultant

Pxofessiona1 Resume

Education

Virginia Polytechnic Institute and State University
M. S., Applied Mechanics 1973

Virginia .Polytechnic Institute and State University
B. S., Applied Mechanics 1971

Ex erience

5/81 to Present: Rockwell International - Energy Systems Group,
, Canoga Park, CA, Manager, Piping Stress and Technology Unit.

Responsible for managing 'final stress evaluations of CRBR auxi-
liary piping systems and DOE funded piping base technology tasks.
Drafted ASME B&PV Code Case revisions as part .of continual in-
terface with ASME Section XIX rules committees. Developing code
rules for design of elevated temperatuxe nuclear piping. Direct-
ing activities on development of quantitative criteria for pre-
diction of thermal mixing damage on upper xeactor coxe components.
Reviewing and upgrading in-house piping analysis methods. Res-
ponsible fox adding ODT F9-ST constituitive equations to ABAQUS
program and coxrecting errors in NUPXPE Class 1 post-processor.

3/79 - 5/81: General Electric Company, Sunnyvale, CA, Technical
Specialist. instrumental in development of Structural Fvaluation:.
Plan fox. elevated temperature Nucelar Class 1 piping. Performed
Code Case 1592 stxess assessment of thermal mixing tee. Wrote
FORTRAN program for creep-fatigue damage accumulation. Evaluated
structural interaction between pipes and pipe clamps. Developed
haxdware oriented mesh generator pxogram. Performed 3-D non-
linear ANSYS solutions using substxuctuxing methods. Evaluated
inelastic creep-fatigue behavior of integral pipe supports. Used
3-D ANSYS solutions to develop component stress indices.

8/79 to Present: ETD Associates, San Jose, CA, Self-employed
'tressConsultant. Assessed structural feasibility of advanced.flexibility concepts for L>PBR steam generatoxs. Conceptualized

rigorous production oriented analytical method for pipe supports
base plates.
10/78 — 3/79: EDS Nucleax, San Francisco, CA, Pipe Stress Engi-
neer. Performed producLion mode Nuclear Class I piping analyses.
Upgraded design procedures for modeling valve operators, select-
ing cyclic stxess ranges, and representing tee flexibility.





5/75 - 10/78: Atomics Xnternational, Canoga Paxk, CA, Principle
Xnvestigatox/Project Engineer. Upgraded industry standards for
piping bellows fabrication and analysis. Xnterfaced with ven-
dors to develop fabrication controls, examination techniques and
quality assurance; established accelerated elevated temperaturetest pxogram to vexify upgxaded analytical methods; drafted two
ASHE Code Cases, presented them to ASME Rule Committees and, sup-
ported evolution thxough Committee hierarchy.
Assessed conservatism in Nuclear Class I piping design methods.
Established sensitivity evaluations of standard design assump-
tions; performed MARC inelastic piping analyses;. directed exper-
imental studies of pipe/pipe clamp'nteractions, service failure
studies and elevated temperature stxess indices development.

6/73 — 5/75: Babcock & Wilcox Company, Alliance, Ohio, Senior
Research Engineer. Conducted specialty stress evaluations in-
cluding sevexal SAP 3-D seismic analyses, two SAP based sensi-tivity studies and three experimental stxess analyses. Pex-
formed research studies on higher-order finite elements and
economic techniques.,for solution of large finite element prob-
lems. Developed several design graphs and designed two special-
ty products.

1

~Mb
h'o'ciety of Sigma.Xi, Associate Member

Society of. Experimental Stress Analysis, Student Member, 1973

ASME B&PV Rule Committees, Secxetary to two Task Forces, 1975-78 .
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GENERAL EXPERIENCE RECORD

of
ROBERT L. McNEXLL

(Considerably Abbreviated)
November 1981

EDUCATXON

B.S., H.S., Ph.D., in Geotechnical, Structural Engineering and
Engineering Mechanics; Minors in Mathematics, Physics,
Soil Science.

REGISTRATIONS

Arizona, California, New Mexico, Nevada, New York

:.
i

BRIEF SUi~QfARY OF TECHNICAL EXPERIENCE (References to my work are attached)

Recent Work (1975 — Present — Consulting Engineer, in private personal
practice.

Earthquake Engineering

— Development of design spectra from free-field instrumental
recorded data.

—Prediction of areal effects of earthquakes, emergency
planning for earthquake hazards.

—Detailed studies of severities of severe earthquakes.

— Development of long-lived (1-3 yr), acoustically queriable,
ocean-bottom seismometer; analysis of first strong-motion
offshore earthquake records.

Uibration Engineering

— Design of many quiet installations for v'ibration and
impact machinery.

—Amelioration of transmitted vibrations from many existing
vibrating and impact machines.





Geophysical Engineering

— Detection of underground cavities by remote geophysical
means.

~ Offshore Engineering

— Methods to detect clathrates (gas hydrates) in deep-water
sediments.

- Methods to determine soil properties in-situ in deep waters.

— Geotechnical problems associated with deep-water Tension-Leg
and Vertically Moored Platforms (TLP, VIP).

~ Other

— Penetrator technology.

— Engineering on collapsible soils.
— Movement potential of old, large landslides.
— Evaluations of existing, old dams.

— Restoration of pueblo structures.

~ Regulatory and Legal

— Nuclear reactors, design and analysis, development of design
criteria, appearances at NRC-Staff, ACRS, and ASLB hearings.

— Construction claims (dams, buildings).

Past Work (1953-1975

1970-1975 — President, Woodward-McNeill & Associates.

~ 1965-1970 — Director of Special Projects, Woodward-Clyde-Sherard
& Associates.

~ 1961-1965 — Director of Soil Dynamics, Shock-Tube Facility,
University of New Mexico.

— Consultant, Woodward-Clyde-Sherard & Associates.

1957-1961 — Asst. Professor, California State University at
San Jose.

\
— Consultant, Woodward-Clyde-Sherard & Associates.

1953-1957 — Technician, then Staff Engineer, Woodward-Clyde
Consultants.





PRIZES and HONORS

Thomas Fitch Rowland Prize, American Society of Civil Engineers

~ Clement T. Wiskocil Prize, University of California at Berkeley

~ President, Institute for the Advancement of Engineering

~ Member, Society of Sigma Xi

~ Tau Beta Pi, Engineering Scholarship Society

~ Chi Epsilon, Civil-Engineering Scholarship Society

AFFILIATIONS

American Association for the Advancement of Science
American Consulting Engineers'ouncil
American Institute of Aeronautics and Astronautics
American Society of Civil Engineers
American Society of Mechanical Engineers
American Society fqr Testing Materials
Earthquake Engineering Research Institute
Highway Research Board
Marine Technology Society
New Mexico Consulting Engineers'ouncil
Seismological Society of America
Society of Experimental Stress Analysis
U. S. National Council on Sail Mechanics and Foundation Engineering

PUBLICATIONS

—On effects of hi hwa d namic loadin s on soil behavior (1957-1961):

"Clay Strength Increase Caused by Repeated Loading,." with H. B. Seed
and- J. DeGuenin, Paper 3018, Vol. 125 Part 1 Trans. ASCE, New York,
1960 (Paper awarded Thomas Fitch Rowland Prize, ASCE, 1961).

"Soil Deformations Under Repeated Stress Applications," with
H. B. Seed, STP 156 ASTM, Philadelphia, 1957.

"Soil Deformations in Normal Compression and Repeated Loading Tests,"
with'H. B. Seed, Bulletin 141 HRB, NRC (Pub 433), National Academy
of Sciences, Washington, D.C., 1956.

—On effects of shock blast) loadin s on soil behavior (1962-1966):

"Practical Aspects of Soil Dynamics," SW Section, ASCE, 1962.

"Fundamentals of Soil Shock Dynamics," with R. J. ti'oodward, P~re rint,
ASCE National Meeting, 1963.

-3-





"Study of the Propagation of Stress 4'aves in Sand," AHULL-TR-65-180,
USAF, 1966 (Doctoral Dissertation).

—On desi n as ects of d namicall 'oaded foundations (1964-1970):

"The .Role of Foundations in Earthquake Resistant Design," Colorado
Earth uake Research Committee, Boulder, Colorado, 1964.

"The Role of Soil Dynamics in the Design of Stable Test Pads," with
B. E. Hargason and F. M. Babcock, Proc. 10N-65 American Institute
of Aeronautics and Astronautics, New York, 1965.

"Design of Test Pads for'ransient Loadings," with B. E. Hargason
and J. A. Barneich, Pa er No. 67-550 American Institute of
Aeronautics and Astronautics, New York, 1967.

"Modern Foundation Design for Dynamic Loadings," with B. E. Margason,
Proc. SEATO Re ional Conf. on Soil En ineerin , Bangkok, 1967.

"Design iMethods for Transient Response and Isolation of Ground-
Founded Microprecision Slabs," with B. E. Margason, F. E. Babcock,
and J. A. Barneich, J. S acecraft and Rockets Vol. 5 No. 11,
American Institute of Aeronautics and Astronautics, New York,
Nov. 1968.

- ."Case Histories in Foundation Vibrations," with B. E. Hargason and
F. M. Babcock, Proc. STP 450 ASTH, Philadelphia, 1969.

"Machina Foundations: The-State-of-the-Art," Invited Paper, Proc.-
Specialty Session 2, Seventh Int'l. Conf. on Soil l<echanics and
Foundation Engineering, Hexico City, 1

"The Geophysical Environment," with V. R. McLamore and J. A. Barneich,
Pa er No. 70-959 American Institute of Aeronautics and Astronautics,
New York, 1970.

—On enetrators (1967 — Present):

"The Feasibility of Rapid Soil Investigations Using High-Speed,
Earth-Penetrating Projectiles," with h. N. Caudle, A. Y. Pope,
and B. E. Margason, Proc. Int'1. S . on Have Pro a ation and
D namic Pro erties of Earth AMaterials, Albuquerque, New Mexico,
1967 (Published additionally by Sandia Laboratories, Albuquerque,
New Mexico, as SC-R-68-1736).

"Air-Dropped Earth Penetrators," with B. E. Hargason and
J. A. Trantina, Consultin En ineer Ma azine, New York, April 1969.

"Rapid Penetration of Terrestrial Materials: The State-of-the-Art,"
Invited Paper, Proc. world Conf, on Ra id Penetration of Terrestrial
Materials, ASCE/Sandia Laboratories/TAhHJ, 1972.
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"Enhancement of Geophysical Soil Profiles Using Instrumented Marine
Sediment Penetrators," OTC 3526, 1979.

"An Approach for Estimating Soil Attachment During Penetration
Events," SAÃ)80-2667C, Sandia National Laboratories, Albuquerque, NH.

"Estimation of In-'itu Clay Strengths Using Marine Sediment Pene-
trators," with A. D. Foster, Proc. Int'1 Conf. on Recent Adv. in
Geotechnical Earth uake En ineerin and Soil D namics, 1981.

"Approximate Method for Estimating the Strengths of Cohesive
Materials from Penetrator Decelerations," Vol. 2 Conf. Record,
Oceans 81, IEEE/HTS, Boston, September 1981.

—On eotechnical as ects of reactor desi n (1973 — Present):

"Soil Structure Interaction — A State-of-the-Art Review," Proc,
Structural En~ineers Association of California, 1973.

"Experience in Settlement Analysis and Related Geostatic Considera-
tions for the Foundation Design of Heavy Reactor Structures," with
B. C. Yen, K. Bhushan, and S. C. Haley, Institution of Civil En ineers,
London, 1975.

"Geotechnical Aspects of Interim Near-Surface Storage of Spent Nuclear
Fuel," Pre rint 3791 Vol. ~ 1 ASCE, N.Y., 1979.

—On offshore eotechnical enoineerin (1978 — Present):

"Stereoscopic X-Ray Assessment of Offshore Soil Samples," with
R. L. Allen and B. C. Yen, OTC 3212, 1978.

"Concepts for a Shear-Normal Gauge to Estimate In-Situ Soil Strength
and Strength Angle," with S. L. Green, STP 740 ASTH, Philadelphia,
1981.

"In-Situ Measurements of Pore Pressure," with E. W. Recce, Proc.,
Int'1 Conf. on Recent Adv. in Geotechnical Earth uake En ineerino
and Soil D namics, 1981.

—On earth uake en ineerin (1974 — Present):

"Soil-Structure Interaction Parameters for Seismic Design of Nuclear

ASCE, New York, 1974.

"Long-Term Measurements of Ground Motions Offshore," with E. W. Recce
and D. E. Ryerson, Proc., Int'1 Conf. on Recent Adv. in Geotechnical
Earth uake En ineerin and Soil D namics, 1981..

"Some Possible Errors in Recorded Free-Field Ground Motions," Internal
Hemorandum, Div. 4752, Sandia National Laboratories, Albuquerque,
August 1981.





REFERENCES

Contact is encouraged

References for Recent Vork (1975 — Present)

~ Earthquake Engineering

Dr.
— Mr.
— Mr.- Dr.
— Dr.

~ Vibration

I. M. Idriss, Poodward-Clyde Consultants, (415) 956-7070
L. T. Vignt, Tera, Inc., (415) 845-5200
M. Medford, Southern California Edison Co., (213) 572-1749
K. McNally, Calif. Inst. Technology, (213) 356-6972
D. Hadley, Sierra Geophysics, (206) 881-8833

Engineering

— Dr. R. D. Hoods, Univ. Michigan, (313) 764-4303
— Mr. J. A. Barneich, Moodward-Clyde Consultants, (213) 581-7164
— Mr. R. D. Booth, Sergent-Hauskins-Beckwith, (505) 884-0950
— Dx. B. C. Yen, Bing Yen & Associates, (714) 842-1168

Geophysical Engineering

- Mr. J. Yann, Southern California Edison Co., (213) 572-3327- Mr. L. Hersch, Bechtel Power Corp., (213) 946-1811 (x 366)
— Dr. H. M. Ewoldson, Voodward-Clyde Consultants, (415) 956-7070

~ .Offshore Engineering

— Dr.'- Mr.- Dr.

~ Other

T. Edgar, USGS-Office of Marine Geology, (703) 860-7241
R. Bea,'oodward-Clyde Consultants, (713) 688-9111
H. Olsen, USGS, Geotechnical Engrg Div., (303) 234-4717

— Penetrator Technology

Mr. M. Newsom, Sandia National Laboratories, (505) 844-6867
— Collapsible Soils

Mr. L. D. Mills, Kern County Dept. Publ. Wks, (805) 861-2487
— Old, large landslides

Mr. R. Shanman, Dames & Moore, (213) 879-9700
— Evaluation of old dams

Mr. Wm Clevenger, Consulting Engineer, (206) 683-7888
— Restoration of pueblo structures

Mr. R. E. Holt, Randy Holt & Assoc., (505) 265-5823





Regulatory and Legal

— Nuclear Reactors

- Mr. K.
— Mr. F.
— Dr. J.
— Mr. G.
— Mr. D.

— Claims

Baskin; Southern California Edison Co., (213) 572-1401
Brady, PGE, (415) 781-4211 (x 3309)
Frazier, Delta Assoc., (714) 481-9292
Hunt, Rockwell Xnternational, (509) 373-2342
Piggott, Esq., Orrington Law Firm, (415) 392-.1122

— Mr. Wm
—Mr. Wm
— Mr. D.
—Mr. C.

Stewart, Consulting Engineer, (206) 885-0666
Kuhs, Esq., Wm Kuhs Assoc., (805) 322-4004
McCrory, Esq., Monteleone & McCrory, (213) 937-1533
H. Esbeck, Esq., Rodey Law Firm, (505) 765-5900

~ Miscellaneous

Ability to interface with geologists

—Mr.
— Mr.
— Dr.
— Mr.

J. Smith, Jay Smith & Assoc., (213) 595-5795
E. Heath, Voodward-Clyde & Assoc., (714) 835-6886
B. Leighton, Beach Leighton & Assoc., (714) 556-1421
P. J. West, Southern California Edison Co., (213) 572-3261

Ability to interface with geophysicists

—Mr. D. Leeds, David Leeds & Assoc., (213) 472-0282
— Mr. D. Moore, Nekton, Xnc., (714) 453-0337
—Mr. L. Oriard, Consulting Geophysicist, (714) 846-0325

General Character and Technical Background

- Dr.
— Dr.
— Dr.
— Dr.
- Mr.
— Mr.
— Mr.
— Dr.

H. Bolton Seed, Univ. Calif. Berkeley, (415). 642-1262
R. V. Whitman, MXT, (617) 253-7127
Wm J. Hall, Univ. Xll., (217) 333-3927
F. E. Richart, Univ. Mich., (313) 763-2146
H. Ray, Southern California Edison Co., (213) 572-3763
L. S. Cluff, Woodward-Clyde Consultants, (415) 956-7070
J. H. Scott, Sandia National Laboratories, (505) 844-8031
A. Mahmood, McClelland Engineers, (713) 772-7301

Refeiences to Past Work (1953 — 1975)

Woodward-Clyde Group of Companies

— Mr. Richard J. Woodward, (415) 434-1955
— Mr. Eugene B. Waggoner, (408) 274-6446





Shock-Tube Facility, Univ. New Mexico

— Dr. E. M. Zwoyer, (212) 752-6800
— Mr. D. Calhoun, (505) 844-5189

California State University

— Prof. Dr. 4'm Lorell, (408) 277-2488





Robert L. Cloud Associates, Inc.

DIPANKAR CHATTERJI

Consultant

Professional Resume

Education

University of Buxdwan, India. BSME 1967

Cleveland State University, Cleveland, Ohio. MS Engineering 1974

Ex erience

March 1980 — Present: Bechtel Power Corpoxation, San Francisco, CA.
Piping Stress Analyst. Analysis of Class I and Class IX piping for
BWR plant, computer modeling, analysis and interface with ot'her
departments. Analysis includes static analysis for deadweight,
thexmal and anchor movements also enveloped response spectra analy-
sis for seismic and hydrodynamic (SRV, CHUGGING, CONDENSATXON-OS-
CXLLATION etc.) loads. Evaluation of functional capability forcritical piping, lug stress and field change notice for deviations.
Complete responsibility fox analysis as well as interface withfield for the following systems inside containment: FEEDWATER, RE-
CXRCULATXON, MSRV and CHILLED WATER LINES.

April 1979 - Februaxy 1980: Sargent' Lundy Engineers, Chicago,
IL, Piping Stxess Analyst. Analysis of Class I and Class XX piping
per ASME Code Section XII, computer modeling of piping systems,
pexforming analysis for deadweight, thermal, seismic and hydrody-
namic loads. Combined reactions, selection of support locations,
lug stress and functional check. Annular Pressurization Analysis,
by Multiple Response Spectra method.

Novembex 1977 — March 1979: EDS Nuclear Inc., Charlotte, N; C.,
Seniox Engineex.. Analysis of Class I and Class II piping by
alternate cxiteria. Calculations of hangex and equipment reactions
for Deadweight, Thermal and Seismic load. Stress analysis of
complex structuxes for pipe suppoxts. Review of piping systems
with flow diagram, checking of stress reports and providing train-
ing and technical assistance to engineers.

March 1977 — October 1977: General Electric Company, San Jose, CA,
Associate Engineer. Analysis of Class I piping per ASME Code Sec-
tion XXI, Thermal transient analysis for OBE, SRV and anchor dis-
placements, combined reactions, use of fatigue curve for usage
factor calculation, pxeparing stress report. Vendor responsibility
for core spxay, feedwatex lines and feedwater sparger.

June 1974 - March 1977: Babcock 6 Wilson Co., Lynchburg, VA, Asso-
ciate Engineer. Finite element analysis of steam generator nozzles,
calculations of thermal transient stress, discontinuity stress,
reinforcement area calculations, stress analysis of primary piping,
fatigue analysis.





Robert L. Cloud As soc iates, Xnc .

GILBERT J. MDRXD

CONSULTANT

Professional Resume

Education

California State University Northridge, BS in Civil/Structural
.Engineering, 1974

California State University Noxthxidge, Graduate
'Studies'x

exience

April 1980 — October 1981: General Electric -Company, ARSD,
Sunnyvale, CA; Piping Stress Analyst; Performed structural
evaluation studies for the effects on piping due to sodium
water reaction loading. Performed stress analysis of low and
high temperature piping and piping components per AS'ection
IXX, .Class 1 and 3 using finite element computer codes. Con-
sidered static and seismic loading and loading due to sodium
water reaction and pipe break. Pexformed optimization of piperouting and location of supports. for auxiliary piping, justified

'. by analysis.

July 1978 — April 1980: Imodco International, Los Angeles, CA;
Project Engineer; Perfoxmed structural design/analysis of pres-
sure containing components (per ASIA Section VXXI), and various
structures for marine application (per ABS and AXSC).

Februaxy 1975 - July. 1978: Atomics International, Canoga Park,
CA; Engineer; Pexformed stxuctural design and analysis of sup-
port systems for piping, pressure vessels, and process equipmentfor nucleai application. Perfoxmed design of suppoxting steelfor standard and special piping restraints. After one year
assigned to Piping and Structural Stress Analysis Unit, perform-
ing stress analyses of low and high temperature piping systems
per ASYE Section XXI, Class 1, 2 and 3, and ANSX B31.1. Evalu-
ated static and dynamic load cases.

May.'1973 — December 1974: Continental Development Corporation,
El Segundo, CA; Axchitectural Design Draftsman; Prepared design
layouts for space and office planning, and new construction.
Prepared architectural working drawings fox new constxuction
and building modifications.

July 1969 — Febxuary 1973: Price Pfistex Brass Hanu'facturing
Company, Pacoima, CA; Draftsman; Draftsman in Plant Engineering.
Prepared plant layouts and detailed working drawings for facility
planning.
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Robert L. Cloud Associates, Inc.

KENT K. LEUNG

CONSULTANT

Professional Resume

Education

University of California, Berkel'ey MSME 1963
National Taiwan University, Taiwan . BSME 1958

1976 to Pxesent: GTE Sylvania Inc;, Mountain View, CA.
Engineering Specialist. Responsibilities include:

As an in-house consultant on structural dynamics and
heat transfer design analysis for mechanical depart-
ment.'., Conduct finite element analysis; shock, vibration;.
.and thermal analysis as well as ASME Code vessel design.

'

Pexfoxm seismic dynamics, wind load, and nucleax blast
analysis and design for antenna, mast, and M548 vehicle
modification design analysis.

1972-1976:
Engineer.

Bechtel Power Corporation. Senior Structural
P

Check stxuctural calculations for structural engineers
to insure method of analysis following Bechtel design
cxiteria and Nuclear Regulatory Guidelines.

Pexform finite element seismic dynamic analysis for
reactor suppoxt,'eactor service building, dump heat
exchanger buildings and containment building structuxes
and polar crane support.

Generate response spectra for various locations and
floor for FFTF nuclear power plant using acceleration
time history'analysis of ANSYS CODE to provide mechanical
equipment support, piping support and building structures
seismics loading input.
Xn charge of seismic modification of Humboldt Bay unit
2 to update structures to NRC requirement.

Perform seismic analysis of nuclear piping system with
floor differential movement for piping analysis,





1968-1972: University of California, Berkeley. Development
Engineer.

Design and perform thermal/structural analysis for
balloon-boxne supexconducting magnet vessels.

Development and supexvising design, tests, and fabri-
cation of thin shells of minimum weight for high altitudeparticle physics research experiment.

Pexform finite element stress analysis'(SAP) of optical
mechanical equipment used in particle trajectory record.

1965-1968: Bechtel Corporation. Mechanical Engineer.
Perform stress analysis and structuxal design of the following:

Check structural calculations of offshore platforms,
marine texminals,'submitted by subcontractors.

Perfoxm finite element stress analysis (STRESS) of the
following: docking fender system, crane girders, 11 ft.
dia. bottle leg cassons.

Stress analysis for submarine pipeline.

1963-1965: Agricultural Aviation Engineering Co.
Stress Engineer. Responsible fox stress analysis and
design of supporting structures for chemical spray systeminstalled in helicopter and airplane. Design ram air
turbine and centrifugal pump for airborne spray system.

Publications

Seismic stress analysis of piping and equipment on
heat exchanger supporting stxuctures. Thixd International
Conference on SMiRT. London, 1975.
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Robert L. Cloud Associates, Inc.

(~

BRIAN D. SHELDON
Consultant
Consultant

Professional Resume

Education

Northeastern Univexsity, Boston, Massachusetts, M.S.,
Mechanical Engineering, 1974

Northeastern Univexsity, Boston, Massachusetts, B.S.
Mechanical Engineering, 1972

Ex erience

11/80 to 1/82: Quadxex Corporation, Campbell, California,
Senior Engineer. Performed stress analyses of piping systems
for the LaSalle County Station Unit 2. Work included ASME
Class 1, 2, and 3 and ANSI B31.1 piping subsystems. All
analyses performed using the PIPSYS computer program.
Developed and verified a computer program for enveloping mult;-
iple dynamic header displacements per project criteria.
8/78 to 11/80: Control Data Corporation, Waltham, Massachusetts,
Principal Structural Analyst. Responsibilities included pre-
and post-sales support for CDC's structural engineering computer
codes. Provided training and technical support for inter-
active graphics finite element modeling program UNISTRUC and
the automatic drafting program AD-2000. Also provided structural
consulting sexvices for CDC customers.

Developed a combination pre- and post-processor to STARDYNE/
ANSYS to automate the analysis of flexible baseplates. This
program is currently available on CDC's Cybernet computer
network.

:0

Performed various nuclear and non-nuclear analyses, including:
an ASME Class 3 pump analysis, piping analyses per ANSI B31.1,
non-lineax analysis of a stereo speaker driver, and deflection
analysis for a floating drydock.

9/74 to 8/78: NUS Corporation, Rockville, Maryland, Project
Engineer. Responsible for the design and analysis of
various nuclear-related components and piping systems. Major
tasks included the analysis of an ASME Class 1 primary coolant
pump for weight, thermal, and seismic loadings utilizing two-
and three-dimensional modeling techniques and the design and
analysis of the piping and supports for a primary coolant
pump testing facility.





Additional analyses included spent fuel racks, ASME Class 1,
2, and 3 and ANSI B31.1 piping systems, safety injection stor-
age tanks, heat exchangers, etc.

Responsible for the development and maintenance of various
in-house computex pxograms.

2/74 to 9/74 Stone and Webster Corporation, Boyton, Massachu-.
setts, Task Engineer. Pexformed thermal and complete stress
analyses of ASME Class 1 piping penetrations using finite
element and finite difference computer codes. Developed a
geometry plotting program for the thermal analysis code TAC-2D.

6/72 to 2/74 McPherson Associates, Inc., Waltham, Massachusetts,
Engineer. Performed stxess analysis of the reactor core for
the Loss of Fluid Test'(LOFT) Reactor and classified work for
the NAVY S7Q Project.
Responsible. fox the development and maintenance of various
in-house. computer codes.





Robert L. Cloud Associates, Inc.

KEVIN LYNCH

Consultant

Professional Resume

Education

Seattle University, Seattle, Washington, Thirty six units
for M.S. in Mechanical Engineering.

National University of Ireland, Dublin, B.S., Mechanical
Engineering

Professional Re istrat'i;on

Registered Mechanical Engineer, State of California
Ex erience

7/79 to 1/82: Nuclear Services Corporation, Campbell,
CA. Piping Stress Analysis — as group leader, was respon-
sible for the "as-built" stress analysis of ASME Section III
and ANSI B31.1 piping systems in a BWR nuclear powex plant
(La Salle 1 6, 2). This included performing thermal expan-
sion, weight, seismic and hydro-dynamic load analysis using
NUPIPE and PIPSYS computer programs, and preparing stress
reports. Performed stress analysis and re-design (when
necessary) of nucleax,power plant (Surry 1) seismic piping
supports. This involved the use of computer modeling techniques
in addition to hand claculations.
9/71 to 6/79: Bechtel. Power Corporation, San Francisco, CA.
Piping Stress Analyst — responsible for the stress analysis of
ASME Section III, ANSI B31.7 and ANSI B31.1 piping systems
in both PWR and BWR nuclear power plants (Duane Arnold,
Arkansas 1 & 2, Susquehanna). This included performing thermal
expansion, weight, seismic and thermal transient analysis,
and preparing Stress Reports for Class I piping. Reviewed
and approved vendox hanger and restraint drawing. Made trips
to job sites to verify that the "as-built" piping systems
complied with design requirements, and to provide technical
support to Field Engineering in resolving construction problems.
Reviewed and approved valve stress and seismic reports from
valve vendors. Prepared design and analysis guides for use
within the Piping Stress Analysis Group.

6/67 to 12/69: Boeing Company, Seattle, Washington, Stress
Analyst and Structural Designer. Woxked on the SST Prog'ram.
Responsible fox prepaxing preliminary layouts and stress
analysis of sevexal,AFT body structural concepts and





performing a comparative evaluation of these concepts. Also,
performed stress analysis of landing gear components and
conducted trade studies of various landing gear structural
configurations





ROGER P. REEDY, P. E.

Mr. Reedy has worked in the pressure vess 1 and nuclear
power industries since l956. His experience includesquality assurance, design, analysis, fabrication, and
erection of nuclear power plant components. His background
encompasses boiling .vater, pressurized water, and ETGR
nuclear power plant -, as well as pressure vessels for the
petroleum, chemical, and other energy industries. Mr.
Reedy is an acknowledged expert in the design and
construction of nuclear components meeting the requirements
of the AS~'IE Boiler and Pressure Vessel Code,= which includesdetailed quality assurance requirements for all components.

He has been involved in quality assurance yrograms and
audits, licensing, engineering review, project coordination
and training of personnel. He has testified as an expert
witness before regulatory groups, including USNRC and ACRS
on topics such as design criteria, analysis, fabrication,quality assurance and fracture toughness.

Mr. Reedy has been an active participant for the past 15
years as a member and as chairman of major nuclear Codes
and Standards Committees in the development of criteria for
nuclear yower plant components. In this activity he was a
member of the first Task Group on Quality Assurance for
Material Manufacturers and Suppliers (NCA-3800) and under
his Chairmanship, . instigated the incorporation of NQA-l,"Quality Assurance Program Requirements for Nuclear PowerPlants," into the ASME Nuclear Code. He .has servedutilities, architect/engineers, and manufacturers, as a
consultant on all aspects of nuclear power ylant
construction.

As an original member of the N626.3 Commitee, Mr. Reedy
insisted that registered professional engineers understand
the requirements for quality assurance, materials selection
welding parameters, and selection of non-destructive
examinations for all structures they design. The N626.3
document was recently incorporated into the ASME Nuclear
Code (Section III) and engineers designing nuclear
components must now comply with its pro'visions. These
requirements are unique to the nuclear power industry.
During the gast ten years, Mr. Reedy has conducted training
courses for engineers in Quality Assurance and ASME Nuclear
Code requirements. He has also conducted many seminars for
NRC regional inspectors.





Professional Back round

American Society of Mechanical Engineers

o Boiler and Pressure Vess 1 Committee

o Chairman, Subcommittee on Nuclear Power (Section
IXX)

o Executive Committee, member

o Main Committee, member

Xn 1980, he was awarded the 1980 ASME Centennial
Medal by the Policy Board for Codes and Standards
in recognition of his long contribution to the
development of the Boiler and Pressure Vessel
Code.

o Subgroup on Containment, past chairman

o Subgroup on Fabrication and Examination, former
member

o ASME Pressure Vessel and Piping Division
o Past Chairman

o Board on Nuclear Codes and Standards, member

o ANSI/ASME N626.3 Ad Hoc Task Group for
Qualifications and Duties of Personnel Engaged in
ASME Boiler and Pressure Vessel Code, Section XXX,
Division 1 and 2, Certifying Activities, member

'e

istration
.Professional Structural Engineer —Xllinois
Professional Civil Engineer —California, Xllinois, .

Indiana, Michigan,
Wisconsin

Professional Ex erience

1956 to 1976 Chicago Bridge and Iron Company
Oak Brook, IL
Mr. Reedy was successively a designer, staff
engineer, project engineer, design manager,
and senior engineer reporting to the Vice
President of Engineering. His duties





included design of pressure vessels, service
as a staff engineer concerned with unique
design and analysis problems, as well as
consulting on quality assurance and related
questions.

He helped to develop and implement the
company's Quality Assurance Program for
design and fabrication of pressure vessels
for a NASA project in 1962. This program was
the first formalized quality assurance
program in the company, and provided the
basis for future nuclear quality assurance
programs.

As Manager of Special Structures .Design, he
was responsible for design and analysis ofall nuclear components. Xn this position he
was instrumental in the development. of the
company's nuclear quality assurance program
for the design and construction of nuclear
reactors and containment vessels, and helped
to select the company's first quality
assurance manager. As Design . Manager, he
initiated the concept of independent design
verification by an independent engineering
group within the company.

As Senior Engineer reporting to "the Vice
President of Engineering he was responsible
for consulting on all company activities
concerning ASME Code design, construction,
and quality assurance.

1976 to 1981 Nutech
San. Jose, CA

Managed Special Projects Group,
including'ualityAssurance, Training, and Program

Management. Served as 'ode Consultant to
other engineers and 'lients of Nutech.
During this time Mr. Reedy was Director of
the Quality Assurance Group and consulted
with clients in developing QA Programs to
meet 'the requirements of lOCFR50, Appendiz
B, ANSI N-45.2 and the ASME Section XXX
Code.

As Chief Consultant, he served as ez-officio
advisor to all in-house projects and all
clients on quality assurance, design, and
fabrication questions, as well as consulting





Code problems.

He worked with the Republic of China
Atomic'nergyCouncil to set up an independent

Inspection and Quality Verification Program
in Taiwan and has given a number of lectures
on Quality Assurance in both Korea and
Taiwan.

1981 to
Present

R. P. Reedy, Inc.
Los Gatos, CA

Pounder and President of an engineering
consulting company which advises client
company's management on Quality Assurance,
design, fabrication,, construction and lic-
ensing.

Education

B. S. in Civil EngineeringIllinois Institute of Technology





WXLLXAM S. GIBBONS, P. E.

Mr. Gibbons has worked in manufacturing and the power
industry since 1951. His domestic and overseas experience
includes foundry engineering, materials engineering of
power plant components and fuel, process development,,
supplier and contractor evaluation and development, quality
systems, quality assurance, inspection, and site erection
and construction. Mr. Gibbons is a recognized expert in
quality for Regulatory and ASME Boiler and Pressure Vessel
Code applications.
He has been involved in engineering review, licensing
programs, and training. For the past 12 years Mr. Gibbons
has been an active participant as a member and chairman of
Codes and Standards Committees in the development of
requirements for power plant components. He has servedutilities, architect-engineers, and manufacturers as a
consultant on design, construction, and quality systems.

Professional Back round

American Society of Mechanical En ineers

o Boiler and Pressure Vessel Committee

o Member, Subgroup on General Requirements
(SCXXI)

o Co-Chairman, Working Group on Quality
Assurance and Stamping (SCXXI)

o Member, Subcommittee on Nuclear Accredi-
tation

o Chairman, Task Group on Material Man-
ufacturers and Suppliers (SCIXX)

American Societ for ualit Control
ASME-Course Director uality Assurance

Technical Seminars Xnc.

0

Past Member

Lecturer, Quality Assurance and Auditing
ANSI B31.1, Power Piping
ANSI 831.7, Nuclear Power Piping
ASME Subgroup on Materials (SC1IX)
ASME Subgroup on Fabrication and Examination
(SCIIX)
ASTM Materials Committees





Professional Registration

Metallurgical Engineer — California
Quality Engineer — California

Professional Ex erience

1952 to 1954 Westinghouse Electric Corporation,
Pittsburgh, PA

'1958 to 1959

Manufacturing Engineer

Sylvania (GTE),
Mountain View, CA

Contracts Administration Analyst
1959 to 1969 General Electric Company,

San Jose, CA

Successively, Engineer to Manager, Quality
Assurance, Europe.

Materials engineering for steam supply
components, and associated processes; organ-
ized and administered the Japanese and
European materials and quality programs for
procurement and site construction, including
supplier/contractor evaluation and selection.

1969 to 1980 Bechtel Power Corporation,
San Francisco, CA

Successively, Supervising Metallurgical En-
gineer, Quality Assurance Manager, and
Procurement Supplier Quality Deputy. Manager.

Assisted in development of Bechtel's initial
Quality Manual for ASME field fabrication
and installation. As San Francisco Power
Division Quality Assurance Manager, he was
responsible for the overall quality program
and assuring its implementation in
engineering, construction, and procurement
on the Division's power . projects. In
Procurement he was'esponsible for the
technical direction of the worldwide Sup-
plier Quality Department — including tice
quality program, quality planning, source
evaluation and inspection, auditing, and
personnel training.





1980 to 1981 Nuclear Technology Xncorporated (NUTECH),
San Jose, CA

Chief Consultant, Quality Engineering

Consulted internally and externally, princi-
pal achievement was successfully directingutility's efforts to obtain ASME Code N
Certificate of Authorization.

1981 to
present

YY. S. Gibbons, Xnc. Oakland, CA
Currently consulting ivith utilities, man-
ufacturers and architect-engineers.

Education

B. S. Metallurgical Enginering, 1952, University
of California, Berkeley

M.B. A. Business Administration, 1958, University of
California, Berkeley





PAUI J. HERBERT, P. E.

Mr. — Herbert has worked in shop manufacturing and site
construction for projects involving the power, refinery,
chemical, and other industries since 1958. His domestic
and overseas ezperience includes materials engineering,
site erection and construction of power plant components,
and -failure analysis and maintenance repair of operatingfacilities
Mr. Herbert is a recognized expert for the manufacture and
construction of components for nuclear and fossil plantfacilities. He has been involved in engineering review,
.licensing, project coordination and management, training of
personnel, and development and implementation of various
types of quality related programs. He has testified as an
expert witness before various regulatory groups on topics
such as failure analysis and evaluation, corrective action
programs, fabrication and examination techniques. He has
also served on review panels before the USNRC for review
and evaluation of proposed maintenance repair programs of
safety related equipment and systems, and has'testified as
an expert witness in damage litigations.
Mr. Herbert .has been an active participant for the past 15
years as a member and chairman of Codes and Standards

'ommitteesin the development of requirements for power
plant, . refinery and chemical, pipeline and civil structure
components. He has served utilities, architect/engineers,
and manufacturers as a consultant on all aspects of plant
equipment design, manufacture, installation,and re-
pair/maintenance.

Professional Back round

American Societ of Mechanical En ineers

o Boiler and Pressure Vessel Committee

o Member, Subcommittee on Nuclear Xnservice
Xnspection (SC-XX)

o Member Yforking Group on Non-destructive
Ezamination (SC-XX)

o Member Subcommittee on Non-destructive
Examination (SC-XX)

Chairman, Subgroup on Ultrasonic Examination
(SC-V)

0 Chairman, 7)orking Group on Acoustic Emission
(SC-V)





o Member, 7(orking Group on Duties and
Responsibilities (SC-XXX)

o Lecturer for ASME Sponsored Training Courses

American Societ for Nondestructive Testing

Member

American 3'feldin Societ

Member, Special Task Group for AMS Dl.l
Ultrasonic Testing.

0 Lecturer for AYfS sponsored training courses.

Professional Re istration
Metallurgical Engineer — California

. Quality Engineer —California

Professional Ez erie'nce

1959 to 1967 General Electric Company
San Jose, CA

Successively, Engineer to Lead Engineer in
Materials on Manufacturing Engineering.

Materials and manufacturing engineering for
power plant components, site construction
and installation. Xncluded supplier/contrac-
tor evaluation qualification and selection.

1967 to 1971 Rotterdam Dockyard Company,
Rotterdam, Holland.

Consultant to the Managing Director

1971 to 1974

Consulted with Rotterdam on the design
construction and initiation of operation of
a large pressure vessel manufacturing
facility. Duties included establishment of
training programs for personnel and develop-
ment and implementation of QA programs for
acceptance by NRC and ASME.

Southwest Research Xnstitute,
San Antonio, Texas

Successively Staff Engineer, Senior Staff
Engineer and Manager of Special En ineering
projects.





Assisted utilities in the development of
maintenance repair programs for NSSS systems
and components and managed several programs
from initiations to completion. Provide
American, European and Japanese firms with
consulting services for the manufacture of
ASME, Section XII Code components. Performed
extensive analysis and evaluation services
related to failures and or difficulties in
manufacturing or construction.

1974 to 1981 Bechtel,
San Francisco, CA

Successively Super'vising Engineer, Department
Manager (Alaska Pipeline Project) and Group
Manager in Materials and Quality Services
Department.

Assisted Bechtel in development of a
Corporate NDE program and controlled the
training program for approximately 450 Field
NDE personnel. Managed six spreads of QC on
the Alaskan Pipeline project with
approximately 650 total QC staff. Por two
years l managed the Bechtel Field and
Corporate QA Manual program and provided
coordination services between Bechtel and
clients and ASME.

1981-present P. J. Herbert, Xnc.
Moraga, CA

Currently consulting with utilities manufac-
turers and architect/engineers.

Education

B. S. Metallurgical Engineering,'959
Colorado School of Mines,
Golden, Colorado.





QUALIFICATION DATA

for
Edward H. Varnum

HKIPLOYMENT:

PRHVXOUS
EMPLOYMENT:

EDUCATXON:

EDWARD E. VARNUM COMPANY, XNC.

Chicago Bridge and Iron Co. (Retired)

University of Illinois Civil Engineering
BS Degree 1935 (Structural)
University of Illinois Civil Engineering.
MS Degree 1936 (Structural)
University of Xllinois — Engr. Graduate
School Courses in structures, foundations,
and fatigue-credit received (1937-1939)

REGXSTRATXONS: Registered Professional Engineer — State ofIllinois
Registered Quality Engineer — State of
California

SHORT COURSES: Salesmanship — 1957

Technical Writing — 1958

Nondestructive Hzaminations—
1967 and 1968

Quality Assurance tlanagement'—
1966 and 1967

Nuclear Code Requirements—
1968 and 1980

HNGXNEERXNG
SOCXETXHS: American Society of Mechanical Engineers

American Society for Quality Control

Western Society of Engineers

Society of American Military Engineers





RELATED VIORKXNG EXPERIENCE

1973 -To Date: President of Edward E. Varnum Co., Xnc. tlr.
Varnum manages consulting organization and
personally furnishes consulting services in
the areas of QA, inspection, testing,
calibration, auditing, specifications for
material, forming, heat treating, welding and
vendor qualification, and internal audits.

During period performed over 100 formal
surveys and audits including 15 for
ASME/National Board as auditor on Nuclear
Survey Team, balance as Lead Auditor. Design
control function included. Divided between
pressure vessels, piping, valves, controls,
etc., and manufacturing of plates, forgings,
castings and welding materials. Included
Utilities, component manufacturers, material
manufactuers — small; and some of the world'
largest. Training and Sales Promotion
included.

1968 — 1972 CBX-Director Corporate. Nuclear Quality.
Assurance, Responsible for developing and
directing nuclear quality assurance program
(multi-shop, multi-construction sites,'orld-
wide basis), including responsibility for
adequacy of all QA aspects (including QA on
drawings, specifications and procedures).
During period performed surveys and audits as
Lead Auditor, including subcontractors and
suppliers of materials and parts.

1966 — 1968 CBX-iManager of Quality Assurance.
Responsible for all quality aspects for the
world's first site assembled nuclear reactor
pressure vessel.

1960 — 1965 CBX-Senior Product Manager. Responsible for-
sales-design, promotion and contracting of
hydro-electric and special metal products.

1957 — 1959 CBX-Product Manager — Standard Products.
Responsible for sales-designs, promotion and
contracting of liquid storage tanks, pressure
vessels, tower-tanks and for training of
contracting Engineers.

1954 — 1956 CBX-Assistant Manager of General Sales and
Contracting. Responsible for general
standard contracting. Assisted in the sales





and promotional efforts on special products.

1948 — 1953 CBl-Contracting and Chief Estimating
Engineer.

1945 — 1947

1941 — 1945

1937 — 1940

CBI-Pield Construction Engineer.

US Army Engineer.

CBX-Design Engineer. Responsible for tower-
tank, foundations and pressure vessel
designs

1936 — 1939 'CBX-Shop Engineer. Shop fabrication of plate
and structural steel products.





ROBERT F. PETROKAS

hIr. petrokas has ex'tensive experience in the design and
analysis of ASME and ANSX Code piping and components. His
experience encompasses both project and technical management.
His nuclear experience includes BYtR, P('fR and naval reactor
systems. He has operated in positions ranging from engineer
to manager of several large projects as well as a technical
manager and chief technical consultant.

7(hile with a nuclear consulting firm, he was the lead
engineer in developing a major piping analysis program,
established the organization's mechanical engineering
department to perform piping system design and analysis,
scale testing of hydrodynamic phenomena, pressure vessel
design, and seismic analysis. Xn addition, he has been
responsible for the planning and execution of power plant
start up testing procedures as well as the development and
planning of a test program to monitor piping and equipment
vibrations.

Mr. Petrokas has participated
audits, especially with regard to
verification and design control.
in ASihIE training and lectures
Section XXX.

in many quality assurance
management reviews, design

He has also been involved
on the ASihIE Nuclear Code,

In addition to his extensive experience in the power
industry, Mr. Petrokas has experience in the aerospace
industry including dynamic analysis of payloads, shock and
impact testing, the design and analysis of ground support
structures, and the analysis and reduction of flight data.

EDUCATION

B.S. in Mechanical Engineering, University of California

M.S. in Engineering Mechanics, University of Santa Clara

PROFESSIONAL BACKGROUND

American Society of hIechanical Engineers, Boiler and
Pressure Vessel Committee

o Member, Ylorking Group on Piping Design (SC XIX)
o Member, Working Group on Component Supports (SC IXX)

American Society of Mechanical Engineers, Editor of Chapter
6, "Piping Design" of the ASME Publication, A Decade of
Pro~ress (Published 1981, by ASME)

PROFESSXONAL REGXSTRATXON

hIechanical Engineer, California Certificate Number 14852





SUMMARY OF EXPERIENCE AND CAPABXLXTXES

Project and Technical Management
o Estimating, Scheduling, Planning
o Technical Management
o Design Review and Design Verifi'cation
o Development and Control of Technical Methods
o Technical Training

Piping and Component Design and Analysis
o Nuclear and Fossil Power Plant Piping Design

and Analysis (ASME and ANSI)
o Design of Piping and Equipment Supports.
o Piping Vibration Monitoring and Testing
o Pipe Rupture Design and Analysis

Specification Preparation and Review
o Design Specifications
o Test .Specifications
o Purchase Specifications

Dynamic Analysis
o Seismic Analysis
o Vibration Analysis
o Time History Analysis of Piping
o Field Testing of Equipment Shock and Vibration

Management Services
o Consultation on Application of ASME and ANSX

Codes
o Technical Representation Before Regulatory

Agencies
o Contract Management
o Management Audits





RICHARD W. (RICK) SWAYNE

Mr. Swayne has worked in the nuclear power industry since
1975. He has experience in the design and fabrication of
various nuclear power plant components. .His background
includes valve design and application, welding and materials
engineering, and quality assurance program management. He
has been involved in engineering reviews, material selection
and application, quality assurance auditing and system
development, and personnel training.
Mr. Swayne has been an active participant since 1977 as a
member of nuclear Codes and Standards Committees. He has
served as a consultant to utilities, architect/engineers,
manufacturers, and material suppliers.

Professional Back~round

o ASME Boiler and Pressure Vessel Committee

o Subcommittee on Material Specifications
o 'ubgroup on Materials

o Joint Task Group on Toughness for
Nuclear'pplications

o American Society for Testin and Materials

o Main Committee on Steel, Stainless Steel and
Related Alloys

o Subcommittee on Castings

o Subcommittee on Valves and Fittings
Professional Ex erience

1970 to 1974

1975 to 1980

Structure Probe, Inc.
West Chester, PA, and Metuchen, NJ

Mr. Swayne was a laboratory director and
principle metallurgist reporting to the
President. His duties included technical
supervision of operations, materials research
and development, material applications, and
failure analysis.

Anchor/Darling Valve Company
Williamsport, PA, and Hayward, CA

Mr. Swayne's experience included metallurgi-.
cal and welding engineering and quality





assurance management. He was involved in
project quality surveillance, nondestructive
examination, and vendor auditing; both
domestically and overseas.

He was responsible for overseeing corporate
welding programs, material selection activi-
ties, and training, to ensure compliance with
applicable Codes and Standards. As Quality
Assurance Manager, he guided the organization
through a successful ASME Survey.

1980 to 1981 Nuclear Technology, Incorporated
San Jose, CA

1981-present

Mr. Swayne was a Senior Consultant, serving
as a Code consultant to design engineers and
outside clients. His duties also included
internal . quality assurance and training
programs. He also participated in the*"
R. F. Reedy, Inc.
Los Gatos, CA

Mr. Swayne has provided consulting services
to utilities in the areas of metallurgy,
welding, fabrication, and quality assurance.
He is continuing his involvement in the

d'ducation

B.S. in Mechanical Engineering, Materials Option
University of Delaware
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DESIGN REVIEW ISOMETRIC

,.SEISMIC ANALYSIS ISOMETRIC





SHSII I
rrvAAfwr

S tc

frr4/or " I 'I
AIIA'IA

RACD. Crrv owoaoaat/vtA/

.CI att ttr Rr RV
~ ti/I ~ RV 0 CC AOI laA Ark

)Fh>>

lw ~ QtCF
~ I

COW~AM~ 3 ~IRke
J ~cC Sm
.if

I Ct 4/I,

«rltg
I

MEHfBK~

I 0I '~ar
I

~AT Rrllt

ItO /1 W4

OV\llaf I
~ca~

I AI '-A

aixitg

44
-ov cltrr ) a,

44/I taral w Aa lira
ptits,,

ID/Of,
aa ' r

AVVvtt
tavtf

M>VC/Tart~

C O«'rV/Atr Tfv AAD

offI//Itl

~/rt Dairr
~

OrIl ItCrt ~ D/AA

Rr V ~ 44tr //
atail. Cltrtt . ~at

44 rc

5>i'-
Jf/0 /AIAA)f

Kle

gg@Qi tfiid
It&actfl
I/h RAC

Ita
I

4/CIVA
I

Ct/r It/

~ .

~
~AI Dred

I'Kl 4l Al rrwtCt
8~V ~lfK

CITCM,

$ gare/I

~t za.at

l'RQ

cat rrrI

)
va'

I

I /l. At t

]5 w
~N

~ ital ttrrttt
;fitut

I ItrW/lrrt

QI/au>'/II I

~

it',tr
I/JlltI~

l'l III

Itt I

DA lr. ~
IA

'L

~Rrtitf ~
c&C

I I~@
vtIcc at.!L

ha aa, AIRatt «»

/4
~ .rtftr gf. 4>«I

c Arrl Qr (
'I

gS~~R

~Il»a

OHP

l$ t
~r

~ I CQE~D~

.'1

Vl
~~II/'50

04//AW

I

afa~ gt/SCl

I
CL

I

Vrrlaa fratrtOAICD ~ 1rrt I Owatoairaaa Ac tt ~ 1 ~ tl tl

~I ~ lv
IO

l
~l~ATI ~D.D'

1.4 I4;:Iv
0

~ «trta ra

l l AI
Pa ov's rvrarfvo AAA

~ta. Ir
4/ tata If
~OV

!LOOCR Ci\t LCTTCIC Of ACR CtVROI
WDICATLL Aaa ~ OA «VCR ROC Ii RWIVRCOIA 0'VLTCROT IAOCAT~ S RTCTRRRT I/OCARC
Ota Otaiwc AVALTLIR OIILT
ALL CIVCIOIORS ACCORATR 'TO RCARLC'T fOOT/A rttr/r'I /I w/ / A '4 'l

~ tt rwr rvr r lra rrrarrr
4 liill044ITAIRS Oi lthrtatiai VrCR itihi TTTC Trat ttlta9

JRSLL<M~I

~ /IRL OtrA4rv Or /410 t/AII/4/4 f
~ DAA wlArrrra I'c ~~ Itrvr

rwvr
t~trwAOOtatal TVWDV VlhCIOR1 00 I

Droll a4IRt Ttarv ltao 4 IATRwlfa Itatat,W>w, laalal, titata
oa ft r wr'ao w Ao'r ~rowrv».ra caf'v'rttDwtI ~ ~ ~ ~

ttaf IcrtrtlArt/I4 Kca Itc lor. Dftot I ra trt

l' ltrf ~ rl I tt/C 1

~Va

AACLCKO
$0t'ff

..l., Su~anV at

ttlR OIOI
Kt tf tl R/IRR CI)Illfrri

IARO CVIOr
Vt I \ V ~ IVVDOOR AAAvv AIACI 4 wwra

ISSUEO TO Q.C. ON 1-19-81 FOR 79 14 CHECK@

~ '. ~ R - S 9 9 ~/ g)





I, 05

y,L(i)
V

03

22

5
Qi
yo

. ~O/
/I

4~5)
,gu) -.. k I

.I
i,l lo

~ 0l
jl/

Qa.
48
Qs

49 '

«ooL:. otal)

L E 6 8'/I/O
alODAIP.OI air

Pa
EreWEEr AIEIOIOEII

cggl/EO HeMBER'

PlallofEO FAIO~ /IXED ENO

———jPESVLTS

/S
I

/9

<c

os oN p,

so.

4I
Vi(u).

6
.3 4

Qo

PG g E'FF OH/G BIO 44549/
y

~./o /4~~ r
55

4D

0/o

o@

<~ 0>

~II (y

4I Kill,glh4

4,
y,'/lXiAL-

-$)

l0

Q~

«~
g) CVVG/u Ar

/ll.P. I

.Z X
GLOBAL COORDIAJATE

SVSre~

NANGINEYNEOLS ANO CONIIG. V IIIIICE

t

AHAlfsl~ 4A-2b

I

'"'
—: -"-'-"'-.~ . '"='""" .' 'IABLO CAAlYOM NUCLEAR

POWER PLAMT LJAIIT. NO.I
RBV g «/)vie/

CC )V SUP. TO REACTOR
COOLANT PUMPS PART 3

JO) IloI A EII UMC dt AaJo CICIATKS, SNI'GWCFtR





0<'

+ .IO'~ low ~in 222/~~

O>i™

oPC
~NI"N ~ O"„io2-

44'(H)
Bey..2-2( -N
IA5LO i:AH C 6

Pygmy.g. PLANT NIIT NO. I

GCW 6MPPL'f TO R))"-
I

I thIQQ

/N.
IIO>
Ill ~
Iso�.

l3~

I5)I N~ Y.liiPXIP4~
iS Q48, ~I

11

O~,e

~-

LINIT I

r 1
'

o cI ~ .
'IHIT2'3

HOKE'KiN' EVER&At.
'i'SQUIRED FOR.

„~> 0@- "LINIT,2. (Tee iSn
UNIT.I COIIFIGLIRATIOI4).

0

j kg

IC

COOZAWT II P5 PAr-T
LEGEND

NODALTONIT
I

Qi STAAIONTMSMSTII

CVAVSONTMSTA

~ IASD SNO

TINNSD SNO

SYAINO NANCTA

SNUSCCg.

(Tip)li)i
TTP l

PO)<S REF. OWq 44',4yg+(
/ag,

/or/
err

H 42

-f
I Qe

02. „
9(I

4<V c1N W yg
C)g

T

CLOSALCOOADINATS
l9

i4. 20

V45'(H)

Sioi<OS7
l5 l '46' I05

i i OIO

a. 4 55L

2. Y
AlLHOr.PP
EL. IC9'-lorjg. &4

~ II.
0«

I55L
1s

51

1
Y

l03
F(

/OPI
-. /o~r 4 Mgf

-84 5g

~(, Om

IO& ~IK f5~if g
51

~iv
15

@~
845pC

O'ig nm"3

51H

09

43

jm
5li 1

lllH 15
1

'04'30'(H) .cine ~l1'61'494(o) 4 4344

40 ay~~

l1'O2'HN()l

W'8o'(u)

id',
51H'l(H Io't

a N) C,O~„,s

I. 55 1I0+ m
'54 Is

14 Q6

Q42
' ll'>I'304

W I )iXlAL

5R (ioQg
'I 4o 4~

G»9 go

ni -"'»'4i

'5i
l 'OO'(H) A)U b A vT ~ "5iY

~D~»
Y

1
1&R

K691ilhlTIf~nP

'P.:.: '[jQ~~0

'9 l„4'. ~CLAT™SOTSANOCONIIO V AI I
nn n ~ Y o sNIrSqp

ACATTMTNTNITNANALYSISVTAIIIID
SY OA'TS4l

@) SNVLIIASYMSDLSVSAIIITO
0 ~ Y p. $ )III' OATS H-O.P4 'l.l

2o
D> 0> 6,(„Q~TI

S
I) D il II'll(II)

g 33 ~ 34'2b'35"(4)

Y U 51H<i(4 1
9l 42R

42
" 6 31 Y,L(H) 35i

4



.l~



P

ITEN B

HANGER DETAILS WITH SUMMARY SHEET

f~ ~

~ ~
,e ~ ~ f' ~ ~ *

rf f f

~" t

~ ~ ~ f ki 4

f

I ~

4

~ '





ANALYSIS 4A-26

HANGER 'NO. 'PGandE DRAMING NO. SHEET NO. REV > FILE 33 REV

39/24A

40/53R

40/55R

41/31R

41/32R

41/33R

41/35R

41/36R

41/37R

41/39A

~ 5Z/7A

4'1%40R'Z/4ZR

049251

049252

049252

049253

049253

049253

049253

049253

'49253 '

''49253

04929.8

"'49253":

049253

26, 26A, 26B, 26C

52, 52A, 52B

54, 54A, 54B

23, 23A, 23B, 23C

24

25

27

28, 28A
'

29 29A

'' '1,'31A '

'..41-. - ... " ..
IC

" '32'
„, ~

'3, 33A

3A

1A

~ 2E
(Pending)

2

2A

. ~
'

3h

3A

\

-5

7

"- '3-::.

F07 XiiCLUDai}.

NOT INCLUDED





HA48KR SYLOSOL

~ I

IPC
e4

>4~

I-V-SZ 6 )-Z3i<

I-0 5z Jo-z>1. c Pp4'

E.Xgad IAAFP-TS

LOC ON 1NG
CIKS14N CLASS

COOK CHAOS~

~ I-kZ51>>-iYz.

CZC AE. MLl-

AS - BUiLT
FOR DESIGN REVIEW

RECEIyED OCT ig81

> r ~ 6'>A>P

~
~

NO REQD

NO OF ASSEMBLIES REQUIRED i

MATERIALS i%R ASSGLIBGY

W.4-.~.i~ —, T.I . I~.-l I iz.". (4. <~et e S.as)

'~P '~.gg+ A.':.—0'-+"; 'C Ll'T 'AS'SHOWA:
:-.m -.: frwR.'.SYz'.~ Yz..—C'-+" C'gT ~5 i~NA " *

~ ~

tA4x I5 —g'-0" I Q. CQ1'a F lf'
s8 cauc.P E.TP Aac HCPS

, '>j''.">I p'>ig '>++II -<
f

gi~~+i<" ""
)

* 'i<' 'g'

R. 3Yz."~Pq"—5'-o" L4

l3 I

E Ar 3'.".Pq' y'/~"L.q.
p~a, 5i " 4."—Z.'-Olz." ~.
B P- 4 ~ +/Is —0-+ lA.

OSON
OWN ti~ . -11.PV
QHKD M g 1'4

DRAWINO NO

spaz~ t

SNV "QOF arne P 8 lL E Co
ISOU'E

PROJECT:>,.I,.".. ";-.'".'.: UNIT'

QICAOFII.hl

IIEV





LINE
HANGER SYMBOL

LOC ON DWG

ELIOT -&

v 'V

SZ&9 eA>y,C,gq ~l (CQ

Zelq WA<Pcl447; XI448

Y

E

J

AS- SUlLT '---+
pQp QESIGN REVIBV

OCT 1981.

I K. 3Z&'-) ZP2 V

: 8:Q

5
UN

WTjv1l'Z.

~>'-9'/i~" vo
A.

(POP. LIIII&)ALIT ANNO <LI5lhlQ PjiTAII,SEE. 6HTZ~)

DSGN
DWNI

„'3'HKDAh%Z
/'F-Bv'RAWING

NO

04$ Zc')

PROJECT: .......- . UNlT: SHTgb~oF sHTs P G & E CO
ISSUE

MICROFILM

REV





AREA

EL

LlNE

.- yz

HANGER SYMBOL

LOC ON DWG

GYP.

Its

4

',. ~ qA

P

8

~
~

AS - BSO
FOR DESIGN REVlBN

RcCElYED 198]

PB.TalL 0e

PROJECT: UNIT'

'OSGN

OWN XJ R.Y-I'7
CHKO CAN 3-I'-SC
SHT ~(oOF SHTS

Eb

DRAWING NO

D4 925"I

ISSuE
MICROF Ii M

REV





P

%F
~ ~ ~

Il

I

nr

t

ere
L'!i

t
r P

r Pa

i ~ ~

0

~BI
~ g l)e~~

J

HR
~ WPM

EEHKKl





76&13

AREA 1P LlNK ~-IC->-'+-.2'~-. HANGER SVMSOL

IOO'- 0 NQS. '-I~- >~en- ~'/~ C1 LOC. ON DING. ~oo4.<

'GA&T. 'ZlYF 82

Ve

I

'$

fFO.S KL:lg™) ~g DESIGN ~S g
COSE CLASS C

ZALLE.O 40~i

s'-ii+a

> A)(gg/

~C I 04-3

.7,

x~~z

QA

aasv 4waa

l 'E~ =Y'-4.
5-Ca

TO C COuV;

Q.

Q'

I
I

EXIST 2) YFSZ.'"
PLhH B-~.

s I

to"

LOCATtOQ PLhg
«

AS,- QQ) T, ~

FOR DES)GN.Rg()pg...
RECE)ViD OC'T 198

NO. OF ASSEMBLIES REQUIRED FOR DATA
"="-"" FILE 33

NO REQD M ATKRlALS

I/O" Q ~IS 290
'/'2 x O'- IGSPI Cr ~4-0 4 tu'™

~

:/C" ~IS ZSO
)2 x O'-ZA" ~~6'r 259 W'/4" 7.B.Z.
Vc ABX NUT
~/e" FI& C.~D Vite'iW
H.&,== . -.=. '/~~" ~<os

CHCr /:
A PPN~vE'C7 WOA'OAIS7.

ri s ~; ir 'JQp PP/

yj sg.)) «e Iso ~q „s,(y
)

P Q g g Cl QRAwING NQ.

uasv5p,as svssss ~ 4 '





P\

EO
I

I, ~ 4)

AREA lF
'L

lGO-0

Pg.

yqf'

I
s l I

I I l~
Ie

I

32 ~g ~p . HANGER SYMBOL p

'OC. ON DWG

l

ll z.xi~a ~~ 40
55

5pM4.
(np) z +~

,~i@ s
;iO

)EL IO4-9
Prz4T/rr

MIN'7D
ie ~Crve)

=- =ll
l

I

... l
I

i/7 m

l4

l ' 4o

v

——~l

.Qi~ .

P

~, ~

l
II.

Il
J

~
~

I.

ggII
~g IjJ5

I'I

NO OF ASSEMBLIES REQUtREO

NO REQD MATERlALS

AS - Su>LT

'FOR DESIGN REVIBV
RECEIVED 0C T t98l

+5 /3 7'-0" LQAJGl 9"X2"Ã >/8''-2" L5
l 3'x3 "8 V8''-OPa'DLL
5'8 FX!eh'z'" OQILJ 4-%~V "l~'c7~ M >>85'4 C-C

X5S PHIL/W CGMCGDm RA~5 i re.w
4-' f3 7'-9'" LONG
Pl 8>l< X9>ld X>/8

SHEKT~F SNEETS ORAWtNG NO REV

PG8 E CO. C7<9Z Z
OWN'i' OSGN: CHKO: ~ MlCROFILM





AREA
HANGER SYMBOL

~eI

I

c
tg

LOG ON bWG

;
~aio7-'3"

~ t

~ 8 /04-3
Pi 4 r"/FK
C-rsD

0

~l" r'r'
yt rttr

('r''(

rf r.'r r pro
"y'L

Il
L II I I ~

„'I

5EC7. C<
(PEJ T05N

AS - BU>LT

FOR DESIGN REVIEW

~/~i/UG
, /ranpviyaoo ', r

I r rrr
r rr crir"rr l

~IS J INC ~>z>

. Oe.

~ ~

RECEIVED

~S7WG
I

n~
J

I I

( 0 Oi

I ~ t I

V/2W/

0 0I
N
I ar

I
(

I
~ 0

<L-. /Dr-3

DWN: p'g g g~w p,n DSGN:

SHEET/ZQOF SHEETS DRAWING NO REV

P G 8 E CO O+925Z
MICROFILMCHKD: 75K 2 -7"8c



'

l



„AREA LINE
HANQKR YQBOL

"
IO

7 Z OaOIaW CHAOS ~
CODE CLAOO C

CALLED NORTH

.~&P»
I

OI055
fVI,
~~) P4

~zs "

2
«I

ln

LOCATION PLAN

..NO, REOD'

1MbCCSG~™1EM.ASM
. 'D~H,8. 4 ... "

. AS - BUILT
QAI e..

' ~ "~ .:'".' '' .„..- ~
' " .

'
~ .,'"" '.

.—.p~jj'y')gg '. - '': '- 'OR DESIGN REVIEVf::

OLT"

NO OF ASSEMB1)ES REQUtRED
MAVKRIALS PtR ASSGM8LY.

-4W'l>j
Sic'~'NJ.5::'f'=.l/o'4 Q-

~''
;A.KE lbjll5'.—.Zfe" W... (0 -1" Lh "

<0;C.S.W n..~le" A". (l3 C.KM.l2.~/>.'x.lO",.xA'.g .< "gc. g HOf.gS -~P
S SS.PHIWIPF'S. mHCg,era e~segm~ e/mt'.
~~% p'O.'-.'..ff'„,'-'4

.4 4 7M%~ l'". lOS/8

0)~.K-.g g y~') C~ g'g''l"WHIMS

S:K~X3~ Ac GRTM

0 thP I5 a -e" '. CU1 <0 Qf
0).H,S,ge"C'S. fh %tZ»-4'." QH.S.~8 C,.S.4 e~ldP<x&.,yJ 4 8~'0 Hal.m .

+.9'p..a" x +

PROJECT:PlhP4g GAHQOhf UNIT:

DRAWIIIO l40DOQH
DtrN 6. 2-e -so 0/9 25'2
CMKD M

oHv&ioF otn'o P G 4 E CQ
ISSUE

MICROFILM

REV





~~

4j(
~ ~ ~ oar -y

~ r

k Ill
eQ.:

i

~

RWRQ~~

8

F

t

Q

I ~

y P





I
I

Pl

l
AREA LINE

HANGER SYMBOL

L vNP IL- A
LOG ON 9WG

I

iYP.@

ND 5ELV

zF

0-:PERIL 6 '';:''
w ~

t'i '\

>e .
II

TZ ~

AS - QUII.T

FOR DESIGN REVIEW

NC,BVEQ

C l~rm ~avow use SHEE~MF SHEETS

P 6 at. E CQ

DRAWING NO

04'fZ5Z

DW N: 6 r 3. 2 e'~ DSGN: CHKD:
I

MICROFILM





AREA F
E.L. l07 '"6

LlhJB t JC- O4V'7 4 '/'2
WVM&Ol

I- g,-BZ'M-Z/Z,~ Lac m Dwa- &OOOO(
I/ ~c-

1- ~-9290-ZPi N
c9

~ g

QCOIQN Cl AII
CQ05 CLA00 C

.'ALLEa)0tORTH

FAINT.'

L AYF09'A:pTGE.L-
8 Sl, 1.17.-.'O" ..

FOR, PAYA SSE- 1=11 ~ NS

343

RE/ 2 E EE5CL7ED Fdd/4
pEYIElv'KP/oPEA'9 oRIEh'iF
S/'=-~r~, u~~ OW hO/n
PZ/>D/Wg EEASACY5/S HdR

+Em sr~cmq.

LOCATlON PLAN

"NO '<QD*~r 'MATERfAL"EE~R A

M< iS . 5'-..>Yz Lo~t., mc ..)
H 4" is . 9-4/g Lo~ "-- M)-

HAg~l .

g 9M SA i/z g c) '=@Qg" g~.

10

Jt. Jr ~ II

r, a 4 1I

2.. ': . AQ +"» .„...-2 ~.

/2 'f FQD PCq. 1 lg ~ 4. ~";"7-55m. ~
- /~ w nc-.zvv. - .:

Ha 53 cs K.V/~oi z ..Foe V~".d. ~
/~ HZX HtK-.:.'1

- i 4 4'*i/z" i'-1'C ..

0,
,ON. pi

l9 Z" .8+8,-S" F~", 5-'4i~ -.
1 s,.S.-.. Ye™;..4.'zP"..~c .(cur <o i=n)

. M'».l3 ... l.'-.8"..LD~..

1 ....'6 4. S4'...D'".-...7, .~
l7
18

2Q.

Pxd-g'. ~6
6'..>T'lFFENEE..~MS A- TRt,. }4 x O'-8 o

..1 P..".9 io .1'- .I'/Z'CVTT'0 ll

1 Q

a

DES. Y C'iEQKE)
BY

SUP'V'D Y hrP'V'D SY
PIPING ENGR,

APP'V'D P'gR
SUPV. ENGRj g+R'ODP

/ ~pg/c

<GRIPE SUPPORT
DRAWZhG CiUQiGBi ~+ ~ pLir ~

Id).
gag CAtlYOH ljHlT t

P G Ct E CO.

SHEET+> OF SHEE%

i&7027
ORATING HUMBEA REV.

~ze~ ZE
Y I 0 ROFll.U





HANGER SYMBOL

l07- 4

S'-2~4"
LOC ON O+G. >C~DO+I

h,

)Pi'XCH:
. 4 21x82

I>

7
III

II
II
II
II
ll
II

)i

~
I I.

Ir
I

I'I

II
III

»

Pli )C a>~

COSOUI l

kJO le. ', ~~ 6EL<
P-0 ~,1 ~~
I l) l~)1

5'l
~ ~ a

9

I

I

I

I ~ g

hnlPK
yi ~l'~ QZr

gi

~
","

' »g
I,

~ F ~

W
IC7

&FCT'!ON A A

~ I» -'Il~" ~F )

L I ~P
r»Plt

li.SZ 4 i ~~8. ~zz~g~ exist. Vai*az

5

7

I

TYP~) YP, 5<~'T)ON C-C

rVP'V'D aY

ho.

WP'V'O aY
PT.PEHG EHCR.

P'G6E CO.

SHE"=Tgjg 9F SH =TS

APP'V'D EY
SU77, ENGR.

rb l0 'z7
QRAV'IHG HUh'."->

L4szs3





AREA

'hs

I-W-.3ZG t-.ZPi gQ
HA~GER SYMBOL ~

4 l

~lR
EL .I07-6

LOG ON GAG 500041

I

I&

QASfg h

I sP+

lT'II

Il
~(l

I I/ II

V~
[+h

<t
SlZ

~ II&"d
g s

V

I

~M~+I~GPW'm ~a.ua I~~%~4' ~P~"~C iiii
~uf'XI

&1. Wg"l5~i

Yg

4

tl

II
II
Il

I

I

II
s

~ ~

s

''I ~

~ ~

C

h

Ih .'

s

29.:

:I';
.'w;3''07

-l%g '.

ss

~ "'I<+

,ll"''I"

iI
. sll .

II.'

~

'ss

IO

09(s.M iN
CL ™wtY &E-CT'ION 6 -E-

~lire
II&A%

&~~WI~ J Z

r

ZT~~ b,i5, Ie
+g$ I 1 ~I iTKC kK
4Lbg /8

',QT Csc ~ SUP'V'D ET

hP pc~ I ~++~ P8
APP'V'D BY
PTPENG EHCR.

HAPP'V'D BY
SUPV ~ ENGR.

/67027
„2'IPE ~UPPORT NO. F caE co.

SHET2 giOF SHEETS

ORANIHG HUMBER R Y.

Qd>$ ~3 2E





AREA

EL 107-

CIANVCtf 5YMt5UL.

s-so~
LOG ON DlHG 60004l

'Ii/Biz I

It TRie < i4. oFI=.

3289 - 'Z iL C

E

l1 '

-
I -3'ZGO-2'

"' as, ~ ',~
'

~ ~ '.r

sg~"

~ ~

(+caw scq ~aovva)

DES. BY
BY ++

9 /pi

SUP'V'-Ds>BY, =APP'V',D,BY
PIPIT ENGR.

APPsVsD BY
SUPV. ENGR.

XPZ SUPPORT
RA'nLNG CP9 'sGZ

w~ ~ 1 'fP ~i

NO. ORAiYiHG HUMBERF' 8c E 'CO.

sHswZggop sHcsss 04 3Z63
RE V.

7t





7AAII:)

AREA /F

N OS.

/-K-zZso- z/zg
/- l'- 3284 - 2'2 4 HANGER SYMBOL

2R,'OC.

ON 0(VG. s~oo4/

IB

3
Ilr

5/8 HER.~ KISK.-Srg
. O>-ION'//

J

JJ"SIGN CLASS g
f GD~ CI/3$

Q-94m
- 7 $ CCbV7

ae
I

I ICA

TYP.

.DES
AfOTE>5'05

IHzz./as-'//>"

9.0, P.

Kl .I07LC TYP,

5KK OKTAIL.

Ma'NP'1CP'+'~5IDKS C
KXIMlu4 W IO x <5

Qcwl
I

I

Z!jI
l:(;,'II,.

CALLED NDE/H

Qh'Je

„g,so ~IiI,

886'80 ~
/g7 +

QOOKQ44 l4iK
~ ~ ~ ~ ~ I ~,, 1 .. 'LOCA'7/GN P/A'/I/".. ':

~ )'f

AS - BUlLT===-'=':

FOR DESIGN REVJBV
IK

DKTAlL 1'TK hh, l '6 COPE

NO.OE ASSEMBLIES REQuIRED
A 9 P=Q.-SI ~P

vo.. aaao M ATE R lALS

L9%9II/2 AQ P4~. l3) g Q) gyp ~) 5 j
R+~ Vz, i-'ll"<G.

CHS. 2

PEP ECO 4 hg-(I/ CHggggy ~ «~o ~

PGGF. CQ. DRAWING NO,

049253
~ g ig

SHEET P4 Qf SHEETS

-=rii I7e'o ~~~g-5I-~ Chyn. ~ - <c'.g <M C4> / f~





AREA
I.}(.3 24}O-Z'Iz

LINE - -~
HANGER SYMBOL

TOr
CC)hi i, /

LOC ON DWQ

RKSI&N~55
4'OOS~456 C

CA,ELKS Nc v'H

Wcg

'

I
/

~%)QTN iz ~~

s'-

Ig1

~Z~r
GQ'~~|

.ID'
'

- ~

. '.FL-E.YATlQH A-K

C5.

I-/y"

~ ~ <,

., '.g'.P .„
yl'~,

SAI &T. ~IZ<50

~B ~IIVXC-C 5Ec.~ION 5-8

NO REQO

NO OF ASSEMBL)ES REQUIRED /

MATERIALS PER ASSEMBLY

g Z'~Z. /z.''- ll'/~ L g.

I VW +/4-"x.>/+"~>/+" (HSI G'"D P IF ~).
L-Z'.K~it~ C'->"g

FBI". DESIGN REY)EW
OCT

084M
OWN ~M ~ ~/I
CHKO 5 7 </-r

ORAWIMO IIO

.o~wz.55
PROJECT: UNIT:/ SHT ' Oi SHTS P G a E CP

ISSUE AEV





7(&l1:l
g4

aaea
/F'07'-6"

7=X/7- ZB/4- 9-gg
/-K-3290- 2/z+/- K " 9289' 2 /Z -Q

HANGER SYMBOL

LOC.ON DNG. OOG /
DESIGN C~g> Z

+~CIDK CI ~SS C
'T ~p

ItQ
i I@ // i l4 l Jf

O-.ll i'-ttrlG
>

CB-g

>t41

I'!

CALLED h'ORTH

/a,~~ i
m g, cour
8 st

~Q p/g7+W
j'0.$

'L./06'-'//~

aXiera Wiaxaa

4

*

AS -.BU/LT ..
Fgg QESIGN REVIEVI

RECElVED

N'Q. O'F ASS'EM'BLIES REQUIRED
NO.. R EQD

l

7 2-

M ATE R IALS
~ Z~Z~ VZ C~e~a~S) r:l =S'-8"(S) S'Z'L . ga C'-tlag'/.e.
gAg QxS

(~ SAR, xi/~ .C'- "~, C~') x

SgR, Qx >i~
6P 2.>'

GHS. 2: OE'LZTZO /-VER7. A4EMBER RELOCATED RA'OTHER VERT: 4'Ekl8EiW .„FOR..Si/y /»"C;ZggpnlC ~(ABIDED IJZP/ 3 PE/c'g/5. pJV~/
5;: i™rC.'t- j„> i )a V ~

OSGN ae -z

sHfKT p7 Qf sHEtTs

0%AWING HQ.

gg253'





t

, 76'Al l:I

AREA //

EL. i07'-G"

I iNE /-/ 'ZZ97 P~
N OS.

HANGER SYMBOL

L OC. ON Dtt.~tt
3r

gl TW) 4 PLc5
/I

/
El. //o'-a~ "

/
Zl,. ioe/-(OS

CALICO NO878
E3(/S7: STEEL.

t

2

u,. ion'-8"

,

TYP.
//

~ '.'

I ~ t ~

/„'.

/~(is
t

goal
t

'
~t

*

ro.s.', „'
/Oe.is~a"
SEE h!GEE ~ fif'

4

CRANE'ALL
,

- 8/4 -o',J', I
~, ~ ., ~,„' *'..

t

I

r
eo ~ ~I

:-'EXiST. STREE.: > ~4-~4-'3'
I

8ECT ION A-A

kS - BUILT

(OS CCSIGN REVIEW

RECEIVED

NO OF.ASSEMBLIES REQUIRED /
NO., REao M ATE R IALS

> > 5 'l '/Z. (Z.) 2- -4 } z. LC1 ',(Z) S'-g /2. ~ > g,) I
'-

I /<"~
R. Vs" ~ B<s" —z.'-4-"I. C>.

YZ " IZ- —I
-G}'2." I Ct,, CAT TC F}7 w +~;egg -~yigiJ g,-P

,

'/
CHAP'GE P PEW CCO 4 A'-/52 ADDZD /TEES H fQ, / H+ + 4,<< ~/~ ro cz.8

I'~/(V&I /CA 4 C4 FA A A A'c E OF //2 )
f

QQ DOAWIMQ MO.

SNEfTQQ OF SHEETS

2 /Zg C~ C.'. /





LINa
HANGER SYMBOL

LOC ON DWG

~> I+-,C qr e~l~q
$ x+ x 0/g

w~tI ~
gzIeTA 4J l4)cled CHI:f

W lo~ ~5
~I

~ ~rr rr
~ I

r r ~ r rpLS
Q

~

gxls<4 A i<~43

eweTC O~~~~T R
I

1, ~,,

lo
'.'- .',. "...": gr jH~,,ACJ-D ., '.'...

r
~ "r ~ .

7

I

I

'I
I

AS - 8UILT

FOR DESIGN REVIEW

CE;VEP OCT t9

PROJECT: UNIT I

DSQN
OWN I ~ 5-
CHKO /

SHTgg OF SHTS

ORAWINQ NO

04/ 2.53
PGSECO

ISSUE REY

MICROFII.M





AREA -r-P ' . I-K)7-ZSH.~
LINE.I.-K F9'-4

.. L-K. M~7-6
..1=1QMIEL:=~~.
.. I=a ~~m-,F~., Xl.

HANGER SYMBOL

LOC ON DYING

C~~

I

I

I

8 CueSC,m
II'~7-2lO-(Co

I

'i+k~

DESIGN CLASS M
CODE CLASS ~
CALLED NORTH

I

=--
ON

CO'tlT

)Pf/

la .,+
LOCATION P

:0

Q~
I

0I 0 0

11 I
~ r r

I ~

16
2~.

K3-.IOCWI

~ t

W~vATt05-A-A
I~C'. , I

~tN.~4/I~~M,,'KE

87Tc

a a.r~-a-a

NO RECD

I I

NO OF ASSEMBLIES REQUiRED I

MATERIALS PER ASSEMBLY

l Szz"W"~z-P-9e M
. 8'GCHSV"STANCH |ON T. I<'~.. M

d) z~%" u-ru'„d) s~<s. ~YRF .

I ~

6 ZwZ'w+', d-'dF M.
~ w/c ran
SAzS a~ 4'j, Pi', cr'-z'cC

81

~r.'ca

~z'ROJECT'..-

- - UNIT: I

DSGH
DWH I ..~ >/z/
CHKD.QVLI Cf-I-PP

SHW OF SHTS

DRAWING HO

ISSua Rav
MICROFILM





V

HANGER SYMBOl

AREA

Et ld7-6 LOC ON DWG

~ ~

l

I

6~)/ i
/ ~ /(/ N I. N I JI~~pi)'i)() )(- )ih /i ) g

/
I
I
'I

I

~ I

i

'

1 ~

AS- BUlLT
'R

OEStGN REVtP//

~g ~~~R~MKVf M7.~
~d, 'j ASSHM8Z/WK AH@'>/~~~ ~
~mwrwzs H~

c1~EMWZP'RAWING

NODSGN
OWN
CHK

UNIT:
}

PGKE COPROJECT: SHT ~ OF SHTS

MICROFILM





. I01-~
LINg A.l-lCZT-&

l«ge f~+«+
LCC ON qeS eC OO+r.

8IOION CLASS j
0005 OLAso >
CARR NORM

yg I

F~'IOA P-
A
l lggl

LOCATION PLAN

Nb 'REQD

NG GF ASSEMBf IES REQUtRED
QATc,RIALS PKR ASSKhtSLY

L. W". ~ W"..xPC", .',L7'-., f;Wu.", LN, ~ J ~

":4'

~ x

A K: Pw'~;c ~+ ku!-'z" Cs3R;. 4<-a!xc mY+" an..~o.l=lV.-
~"W I Va-~A "~ YZ~~ Ilk." ~- —:-

C;a. Ft'= ~76» . Y»x 8 H ~ TO RW Iuem, miP ~
C" W EQM'- M"x, Ye'. d"- B"
L. 4-'A" x, CYw'x Yw!''-R"Ku" ~.
1 C,Yc,'...x „C.!„.g YC»,,u'-g'.M

" IA
5&@ .'K7/e" X ~WI'xCAI "-

"N~R:" W.~"
Vv)'..~:~l+'BmR'7e"

~ Va"-~ O'-~4'.~.

q l~~>

~ ~e4aea m~as4aayg(

RO4KC7." . -...
' „~ ..;,„; VNIT:+ I

I

oew c,. w.
CH

QltAW!N4 g4
P4.438~6

QICROflLM
R5V

~ r~





L>NE Aa-.~-~r+~
M"r.w =.N~~-.+

%. CZ 8 T-

HANGER SYMBOL

LOG ON DWG -W
P4I-'S

- BUllT
'OR

DESIGN REVIEW

RECEIVED

I

s

I

~ ~

I I

I

I

OSGN
OWN Cy P-I
CHK

S HOOF SOS

DRAWING NO

F482.5E
PG&ECO

ISSUE AEV

MICROFII.M





AREA LINE
HANGER SYMBOL

'Vi
ll ~/ i

/
1

~ ~

DE SIGN CI.AS SS
CODE CI.ASSC.

+~)

~"r
I

C

Ah
A,o

A .

QN

'i8:9~
S„~

SI4 C>COlo-

LOCATION PLAN

GL=o o -'~ ~

I ~

~CP3g'),I C-OW ~~I»rL
CA,l I EtONORlH

Sl EYATICtN A-A ~-'I3 5ggE~P —A ~. I i/I+y'
~

/Ig I

IMP

WINDOW

g. (3 SIPS'5
I

3
J

1 *

"...-, - AS'--. BUILT..
'OR

DESIGN REVIPP/

+ RECEDED

..:,NO> '.OF.-«~ASSEMEIUE-S 'REQUIRED
MATERIAI.S PER ASSEMBLY

W'CH.+C I IP S Z'-Zl>'I ~. (C.uTT'O FIT
8-/XX5wC'-K 5'4 CAI
R I/~gI+"gZ-.CfL., ~ 5) I>IC" HOL-56, )>/+" Hal 5&.

+ D S-38 F'HII I.IPS COINS. FAST&.NE~
t:+x1.5 I-' +"

I 6, CUTTER
>/4'4IK SCa gcuT.

I klP &IHSK& EI P TO'ITW~9 FoC')Fg&TGN&m» OWI Y.

DSQN ORAWINQ NO

PROJECT: DIA8LOC4NYO UNIT:

DWNPg
CNK~ V-r~-,:: ~Ag . Ci ~
SHT4.I OF SMTS P G 5 E Co

ISSUE

MICROFII.M

REV





7(&3) l3

AREA /R
./07- &"

L t NP .r-.c7-28I+-3
2-Z- 2808-
J. E. 2297 6 ~

DESlGIN CLASS
QODK .C3JISS g

HANGER SYMBOL
V-ZzZ/Z, <Zsr

LOC. ON DNG.—

AS BNLT

FOR DESlGN REVIBV

RECElVEO

los~"

8
4

Fgob
p,QAL5l~

70 $ /gay
8

CZEE A'gypsy
T.O, S Z4/0&ilz

TAO(

Q4

OALLED A'0878.

"I q> 48it7

/I

'

sx'sr'.~e '~o

Z g ~
<~E:k:; AI-A.:..;:-.

L

. 3 I
I

II I

I
~ ~

/0- ~
/6

~.a7. ao'

OCct7=/gy pL.A.~; .

=3~~. W~~

NQ.. REgo

'2

3

Sx +"z )+ l

Y~" o
@» <3/Zli -'rl-

+AK 4 ~ ll ~ ll

x. l II'( l I

7

ASSEM B LIES RE@UiRE'D

M ATE R lP,LS

'~"~ '~" (~~~s~< > C y
g~ l/~il

9-(.7-g ~
"'OR OATA
Sc.E, FlLc

CSQII

e/~II ~ ~„
~&lW I/ Ii

I

W.~

IPl~h/P MI

>60 F. gc,
SHEKT3$ OF SHORE

Ci'": ii'~ g; Ij. /(.
0lI92 53

g.?. 4 ')





AREA //
EL. /07'-e"

LINE I-Klr-zs]4=a-~<- ZBO3-+<c
NOS. '-<- ~~7-~-m

OESIGi3 CLASS

IO ~~OF: ~ @
~oOE Cu@S C

(~T5 l~ ~~)

HANGER SYMBOl
Y8 ao~z; 8Ezr~.
LOC.ON DSG. 50

CA//EQ hpure

8
I

8 ~a. '(O~r>'2- /F8
7V,g, C&r.

3 '"'4
TAG,X,

o(-5

~O.S. Q (04-I I Q

.i'gggs'giV7:

.

k'ISPIAG gO gcZa
2 8

~ ~

~I~ ~ err

FJ EV
/0'8'A&5':.

z$'"',: gaol' 4K:

p
ghL.

g6
IhACCE55lQLE Wet.gg

Cgg ~ll P: ~3,5

sacr. 8 s
yy(

Ag
280'80>

LOcAT:/gh p/g~ -. -.

'NO. OF ASSEMBLIES REQUIF(ED

NO..

/
:F "

REQD MATER IALS

29 x 9 x r)~" p g(g(~~
3 g 3 x ///~/

3'x 'lg'x
y'x.s -."Q)~g-g y„

t'x'i s y.

~ X"xWa'x g'
3 x 3 )< /'p/'g g ~ ygg/

U/LT

OCT 5 1

DSGi4 RS-~

x)g II Igloo
(I'

4w )'xg'-.XED REV.
DRAVtlMG MO,

049253
>GK eO.
SHF5Ygg Qf

~ "~D: CHG,'.9':P'g.





* *~f
7

LINE
I- Y- 2~&-A -~~I-X-

HANGER SYMBOL

LOO ON OWG W~d I

FzoH

P, gAI.$5I5 fA-24

II

( ~

f
f

I

I

I

V
~ I ~ ~I(

I ( ~

I f ~ f

f

hlcFYS"„I'Ltd~: hlStXF
"OV I~ Qa

\ f ~

f

~ ',„I

.Q ~ l~.

CZTAII G

AS - BUILT

FOR DESIGN REY}ev

ggCBVED

DSGN
DWN 4 C~
CHKD5,j. - -8c7

DRAWING NO

PRO JECT:- UNIT: / SHT~OF SHTS P G & E CO
ISSUE

MICROFILM

REV





ITEM C

PIPING AND INSULATION SPECIFICATIONS

~ ~

e ~ ~ ~

, ~ 'I

I

~ ~ i ~ 5 ~

~ I ~





~S ISOa ISOOO S/aI

PR ES5.
PSIG.

MP.
oF

C

PIPIVt- SPECIFJCATIOQ INDEX

OESISH Co&ID, VVS/SpsC

DWS.

:

6

G

ci
0

F
Ft
8
Gi."

H

'J,

}C'

-KZ..

'llS
KI2

KIB

REC BRASS

coppKR
t UPPER

CAST IVOR

POLYVINYL CHLOaloa (PVC)

CaRSoH STKEI SARAH'IMED
1" ARSON 5TE.KI- POLYPROPYI.Eblis I IHKD
CARBON STEEL PgR.A,LINED

CARBO81 STEEL PARALlhJRD

CAR BOA. QTRBL 'IAlVAQlY.ED

; t".A'RBOiSTEEL: PICK t.ED
I

"CARBOII SYKKL (iAICLuuds iSZQW)

,.C'ARBON STKKL; (3O2,.QZ)'"I- .

CARBON,SATKKL (SOS $ ISO<Q~)

CARBaN STEROL

CARBON STKKL (SO'KQKI )

ISO MS
l25
t25

loo
047205

OO'72O7

ISO

ISO

I50
75

ool209
04'7'ZI4

I'25
25d
I50

200 0472 I 8
goo 05880
180 0472I 8

405: QSc
~,

I030. -MG
047227

04'725I

Goo 4OO 0472=7

lo00 950 04 l238

IOO I25 O472I9

, .279 . loo., O4722.I.

150 500: O4i224'

ISO SO'O Oi722S'

FOR, DIASLD CA<YOQ GClhlDGhLSATB P'>LlGHINC <Y5.

CHI E:F

qS rEBBIO

D. V. KELLY

No. 9269
P RO' ECH. NGR.

AIIIG NO
COORDINATE: P VA F ON

uWrr~

Shan

yV
g BWANA

Ot LALIt~

COAST VALLEYS DIYISIOV

APPROVKD SY
e-4->8
/0 Z ~

Az F C. It/OIFS I/OS/PA PIIIIE' t D.
5/EC IF'IOTAS SIJEZT. 88 SA'CD- O'Isl-I/i1

LI ~ A 5 ' hJ To'
99/Z gy.c u/h QL

ld
s

'%. ~

7
OATC

EV/DE C /YO
OCSCIIIFTION

1 'TO27
0I4 CSI. 'PSO.

PV.KT Ba KABCIIUBE
OSGN Ala BERNIIOFF PIPIHG SPECIFICATIOHS

IHDEX, GEHERAL 4 SPECIFIC NOTES, SERVICES
DIABLO CANYON

DEI'ARTllEIIT OF EIIBIIIEEBIIIB
PACWC GAS AND ELECTRIC COMPANY

SAN FRANCISCO. CALIFORNIA

DR.
CH.

O*JC
10idi71 IIBIIE

tissITSO osl Dlcto No 1oooH cLwtlsÃT s a

OIIAWINO LIST
SUPCNSCOCS
SumRSCOCO ST
SNCCT NO. I 4NCCTS

OIIAWINO NUSACCII

P II c'P 2, 1. I l

AD R '/ g8 5 C DC@
I 12



0



PlPJNG 5P=CI|"-l CATlOA liNDKX

EC, MATER)>L
9P $ I~N COND,

PRESS
15l S.

god/i~EC
0'ih/5.

K}4

K15

CA,REDOX STEEL

CAZaoW STEEL.

Sf

SZ

SB

SB

CAW=ON HBL,

I CARSON STEEL ( 2505)
53 IS"

ESS ST:- L TupIgg(z55~o'-,i52"'o.

STAiMLE55 STEEL ( Spi )
STAiWL=.SS STEEL ()~i Qe)

TA)~L.ESS STEEL','(SaI Ov~ ) ....: .... "
.

\

STAlNL=SS STEEL (SOI A~ It:OI QVr )

. STAINLESS(S .ST,:-:-L. (25ciI j25'g2:Qe): .,
." XIII==-Sh'ST-„-=L,-.. ".

lOSS

1055

1415

|00

: Fl.O,.
.. ~ r

l400

. 3580
.

50'oo

GOO

GBa';

1

QC,Q

. Sz'.0

t00'47239

e47240

04734 1

04 7242,

047282

0$ '7$ S'5

047284

04't'285:. ':: .-

047287

p4'72M.'

OO7,9O

FRONT
BACK 2 4 ~ 7

I

PIPING SPECIFICATIOHS FIG RE CO-
SHEET Q QF SHEETS

DRAWING NO

OI,9021
CItitvCf

/1 A1 JA [1 ' tC UICt'IOFILN "' JQ 1



0



i
40590

GENERAL NOTES

1. Power piping shall conform to the edition of ANSI B31.1.0, ANSI B31.7 or
ASME Boiler Code Section I called out in Spec. 8711 or Spec. 8707 plus addenda.

2. Butt weld end preparations shall conform to PFI STD. ES-21 foe TIG root
pass welding only.

3. Torque on all bolts and studs per Crane Caialog 60, Pages 383 and 384 lube
with High Temperature lubricant.

4, Reactor Coolant Piping and Pressurizer Surge Line,. mfer to ~ Specs.
G-676496 and G-676343 for field and shop fabrication details.

5. Piping Code Key

PGGE CODE NUCLEAR CODE CLASS DESIGN CLASS

~ I

A NUCLEAR CLASS I I
B NUCLEAR CLASS II I
C 'MKLEAR CL'ASS III I
E STANDARD II
G NFPA PIPING I

~ ' + 8, I
~ ... 6;. '.,PGGE Code Cla'sses-A>'; 'or C pipi'ng, as iijdicated. on pipjng„,schematics.„'; will '.have'ba'se 'mate'rxa? s', do'cumentation~N.D.E., " w'el'ding and. guality;' Assurance as required 'by. the.1969 edition. of,ANSI 831.7 and.1970 addenda,

'uclear Power Piping Classes I,'I'or'II ahd'ode Cases'accepted by'PGM
and by the State of California Division of Industrial Safety.

'I

7. PGFE'C'ode Class E'piping shall comply in all respects with the'967 edition,
,.of ANSI', B31.1 . and addenda accepted by PGFE'.

'.

Piping branch connections.per MDS/Spec. Dwg. 049019 unless noted otherwise
on area drawings.

9. Ultrasonic examination on Code Cl'ass A materials is required per ANSI B31.7
Class I in addition to supplementary tests listed on individual pipe specs.

-
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Welded S.S. pipe conforming to AS' 358 Class I of same gxade may be~

E T"'>nubitit'us'ted"Fwhereover A "312 s'ea'mless construction is specified
in sixes 8EE or Larger. Where ASIDE Boiler. 6 Px'essure Vessel Code. Sect. XI
&service inspection recpxirements make seamless desirable, it should be used
where available.

11 . Stainless steel materials of carbon content less than 0.047. shall not be
substituted without approval of P.G.6Z. Co.

12. Ho bendi,ng thinning allowance is made on the calculations qf minimum wall
of piping listed under the various piping specifications. Any piping to

- 'be">b'e'nt"mu's't''eet or- excee'd 'the'minimum wal'1 thicknesses 'listed after
bending, or meet or exceed the minimum wall thickness of the nominal wall

:"piping.Specs'. after'endUg;.. Thiss aiist: be 'veri'flFed':by'.u'ltr'asoni'c or other ':,
"measurings:methods'or a.'bending thinni'ng'allawince.made,for piping.in the

~
'

~
„. ~ .: bent sects'ons'of; pipe''per A'HS'.B31 1;0;- lee7;,, Table."102': 5

i
~ ~ ~ r

ASTH.'A.53. pipe. shall.n'ot'.be'used-'in.'Code;;Cl'ais A or B (B 31'.,7 Class I:
or"'II)

Systems but'may be used, 'in B"31;1'yetims and': 31.7 Class'II'; if,
'allowed 'by the: particu'1ar. piping Spec.

S ~

~ ~ "~

14. A 105 Grade I or II Fittings ordered prior to 1971 Revision of A105
are acceptable.

PIPING SPECIFICATICES p g g g g 0 DRAWING NO. CHANGE
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SPECI1?IC NOTES

SPEC.

F1

G

„Do „Not .Use „This.Spec .,Por Code Class A, or B Piping Systems.

Do Not Use This Spec For Codo Class A or B Hpiag Syatans

Do Not Use This Spec. For Code Class A or B Piping Systems.

Gl Do Not Use This Spec. for Code Class h or B Piping Systems. This Spec. is to be

Used Por Avxiliary Salt Mater System Only Spec. 8831R & 8S41.

Refer To Pile 116.30 D.C For Additional Details.

Do Not Use This Spec. Por Code Class h or B Piping Systems.

Do Not Use This Spec. For Coda Class h or B Piping Systems.

Do Not Use This Spec. Por Code Class A or B Piping Systems.

Mainste~ Dump And Crosstie Systems Downstream of Isolation Valves - Refer

To P.G.&E ~ Spec, 8707 For Additional Details of Welding, Q.A., N.D.E., Etc.

K15 Mainsteam Steam. Generator'utlet to gsolatien Valves Outside of
Containment - Refer to P G.&E ~ Spec. 8707 For Additional Details of Welding,

Q.A., N.D.E., Etc.

K16 Feedwater and Steam Gen. Blowdown, and Aux. F.M. from Steam Generators.to
Isolation Valves per AS'oiler Code Sect. I, Refer To P.G.GE. Spec. 8707

,For,'Additional >Detail.:s,of, gelding, Q.A., N.D.E., etc.

Sl

C9
Sl,S2
S3,S5

S2

On Lines Under Jurisdiction of ASME Sect. XI Requirements as Shown on Dvg.

0102028 Seamless Pipe And Fittings Shall Be Used Wherever Available To

Minimize Inservice Inspection Requirements.

300'r. F316 Stainless Steel Planges may be Substituted for the

600Lb Gr. F304:Stainless Steel Planges Specified for RHR Loops Only.
Pressurizer Relief Lines will hake Specified Lengths of Sch. 80 Pipe and

Fittings. other Requirements are as specified on Sl Spec.
Radiography of Longitudinal Melds on ASTM A358 Pipe (Class I) is Required

for ANSI B31.7 Class I & II Only, Not Por Class III, Provided 100K Dye

'! "Penetrant «Inspection~Is"Performed-on Class III. Refer to 1970 addenda of
ANSI 831.7 App. A, Table A.7(b)

Change 4 of this Spec. allowed the use of Sch.lOS pipe in the 10"612" Sizes.
gpgegi g Purchased ..to. his 'S ec. before-Chan e i-

xs
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SPECIFIC NOTES

FITTINGS ON TUBING RUNS IN THE SYSTEMS LISTED BELOW SHALL BE:

1. SOCKET-MELO OR HI-SEAL AT THE ROOT VALVE.
2. SOCKET-MELD BETWEEN ROOT VALVE CONNECTION AND BULKHEAD OR LOCAL

INSTRUMENT CONNECTION.
3. HI-SEAL AT BULKHEAD OR LOCAL INSTRUMENT CONNECTION.
4. HI-SEAL. ":.'..; '.: . OR SOCKET-MELO ON TUBING INSIDE PANEL.*

APPLICABLE SYSTEMS:

A. REACTOR COOLANT
B. CHEMICAL VOLUME AND CONTROL
C. NSS SAMPLING
D. SAFETY INJECTION

E. CONTAINMENT SPRAY
F. RESIDUAL HEAT REMOVAL
G. SPENT FUEL PIT COOLING

EXEMPTION: GAS SAMPLE TUBING, P.G.hE. CODE CLASS E, SHALL BE COVERED
GABY THE.CRITERIA FOR ALL OTHER SYSTEMS, AS SHOWN BELOW.

FITTINGS FOR ALL OTHER SYSTEMS SHALL BE AS FOLLOWS:

1. HI-SEAL, BRAZE-SEAL, OR SOCKET-HELD ON ALL CONNECTIONS EXCEPT BULKHEAD
Qgg

AND INSTRUMENT CONNECTIONS.
2. HI-SEAL OR BRAZE-SEAL ON BULKHEAD AND INSTRUMENT CONNECTIONS.

PREZEtRED )
DYE PENETRANT EXAMINATION OF THE SOCKET-MELO JOINTS MUST BE PERFORMED AND'
RECORDED. (FOR CLASS I SYSTEMS ONLY.)

*"
AS XS.
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SPEC SPEC.

SERVICE INDEX

SERVICE DESCRIPTION

PIPING
S CHEM.

DWG.

h.ir E)ector 102002

Component Cooling System 102014

S2

S6

S6

Sl
S6

Chemical and Volume Control S stem

Excess Letdown Ht. Xchg. Inlet
Excess Letdown Ht. Xchg. Outlet
Letdown Heat Exchanger Inlet
Regenerating Heat Exchanger Inlet

102008

'D

Gl

D,K

D,B

Circulatin Wate" S stem

Chlorination Piping From Chlo=ine Ton Tanks To Chlorinator
Aux. Salt Water System

Saw Dust In)ection'ater
T=ave ling Screen Washwater

Condenser Water Box Vents

Com resied'i 'S 'item.

102017

'10202S

Instrument'ir After Filter
Containment Instrument Ai=

V

Outlet Valve

K12

K12

Condensate S stem

Condensate Booster Pump Discharge
Feedwater Heate= No. 2-A, B, C, Outlets

102002

S2

S2

Condenser, Steam Side

Condensato Polishing System

Make-U Water S stem

Primary Make-Up Tank Inlet
Primary Water Make-Up Pump Discharge

102017

102002

102016

PIPING SPECIFICATIONS SHEET Q OF SHEETS
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SERV ICE INDEX

SERVICE DESCRIPTION
PIPING
SCHEM.

Sea Water Zva orator
Sea Water To Evaporator
Distillate. & Brine Recirculation

102016

Feedvater S stem 102003

Fire Protection S stem 102018

F.W. Heater Drip System

I .«Dripsp:From'~F hl;"''Heat'er vNo. 1 - PA, .B, C

P.W. Heater No. 1 - h, B, C, 'Shell Vents 6 Drains

102005

Lube Oil S stem

All Piping Except Vents

102020

Reactor Coolant Pi in ..S stem ,' 102007.,

601

2501

2501

2501

2501
It

~ ~

Pressurizer R.V. Discharge ':.
~ Pressur~mer Spray Line

Pressurizer gu".ge Line QIIIt

Reecror Coolant Cut Loops QW

Reactor Coolant Pump Discharge QVl

* Re'fer 'to'West'inghouse Specs. G67634'1 For The 'Pipe And G 676342

For. The Fittings

2505 Sam lin S stem 102011

Servic Coolin Water S stem 102015

S ent Fuel Pit Cooling S stem 102013

PIPKC . SPECLYICATIONS I 68ECO.
SHEET 1 OF SHEETS
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6059'

spzc
SPEC.,

SERVICE INDEX

SERVICE DESCRIPTION
PIPING
S CHEM.

DMG.

S3

S2

S6

301

151

2501

Containment Spray Inside Containment

Containment Spray Outside Containment

Pressurizer Spray Lines From RCS

102012

102012

102007

huxiliary Steam 102006

Cold Reheat 102004

«K

Oe.

Extraction~Steam
Steam To Feedwater Heater No. 1 - h, 3, C

Hot,Reheat.': ." .
' ' '*

Reheat. Steam To L P Turbine
~ ">

102005

~ '«

102004'4r15

K15

K15

,. Main Steam'

~ ~ ~

Main Steam To: hux. Peed Pump'No. 1 Drive- Turb.. '

Main Steam From Steam Generators To Isolation Valves

. 102004 .;

S2 151 Li uid Radwaste S stem 102019

SB hcid Service Make-Up Mater System 102016

')ggL 5,Hl 5~

PIPING SPECIFIChTIONS P68 E CQ.
SHEET Q OF;9 SHEETS
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009021



0



Oa-1DOO <SN 11/en

PIPE

All Sizes

DESIGN CONDIT/ONS
150 PSIG, 406 F

Regular Mall, Seamless Red Brass ASTM B43.

FITTINGS

All Sizes (a) 150 Lb., "Nalseal", Silver Brazing Ends, Bronze ASTM B62.

(b) 150 Lb., Flat Face, Cast Bronze with Integral
Flanges ASTM B62.

(c) 125 Lb., Threaded, Cast Bronze ASTM B62.

FLANGES

All Sizes (a) 150 >., Flat Face, "Walseal", Silver Brazing
Ends, Bronze ASTM B62.

(b) 150 Lb., Flat Face, Threaded, Cast Bronm ASTM B62.

,
4 I

. NUTS'

.. FLASHERS'

'GASKETS

'

: Machine:,'. Hex Head; Hea'vy''Series,.Carbon Steel
ASXM'307 Grade B, Galvanized;;. -"

4 \

'ex Nuts',.'Heavy Series, Carbon Steel ASTM A194
G ade 2H, Galvanized.

Standard, Flat;-Steel, Galvanized...
r

~ ~

.1/8"': Thi ck Full'ace, Red Rubber.

NOTES
'1. "Dissimilar'Metal 'Flange Connections Shall Have Insulating Gasket,

Bolts, Sleeves and flashers for Cathodic Insulation.

2 ~ Hating Plangea Shall Be Plat Pace.

CNO, OOOO

APPROVKQ

DOOCOIOTIOO

~7 n.?l 0 'Y
4-}o fSSVZDW I 5% 8C 09$ 0 10

A oO Co ~ . Dl'IC
I U

DcicaInIoo Al too

D GH.b
D P

Kodan'rOnaon

O.K.
Der Sc*La

8-(2.68 Nona

MECHANICAL DESIGN STANDARD
DESIGN

PIPING SPECIFICATION "B"
Department of Engineering

PACtF!C OAO AND ELCCTl'BC
COlIlFANV'lAwF~rca. Caa.
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DESIGN CONDITIONS
125 PSIG~ 100oF

PIPE

3/gN Over Seamless Copper, Water Tube, ASTM B88, Drew'n
Temper, Type L.

FITTINGS

t r4

1" 6 Over

FLAHGES

Wrought Copper

1" 6 Over l25 Lb., Flat Face, Standard Weight, Silver Solder
Type, Bronze ASTM B61:.': ~

' " ',: .': '
~,

,, ~ "r>'.

'OLTS':: " ~ ......,: Ma'rhine<.-Hex Head,. Heavy "Series,. Carbon St.eel
ASTM A307 Grade B.

NUTS

» ~ »

Hex. Nuts, Heavy Series, Carbon Steel ASTM A194 Grade 2H.

\ * ~
J

WASHERS Standard, Flat, Steel, Cadmium Plated.

GASKETS I/16" Thick, Full Face, Compressed Asbestos Fiber
Composition.

NCZES
.1. Dissimilar Hetal Flange Connections Shall Have Insulating Gasket,

Bolts, Sleeves and Washera For Cathodic Insulation.
2. Hating Flanges Shall Be Flat Face.

AppRovaD BY

CMO»

I ~ 'll
/I s» 70

OATS

~ I I 0 4 QV
I I V/ U

IDS -
ZC'SSCRII»TION RY CM» * I»Q

sIIw.sTS Bo ho ian
DSGN, ~OR.. o anx
CH, I"Cl 0 J'Orp

DATE SCALC
8-/2-68 None

MECHANICAL DESIGN STANDARD
DESIGN

PIPING SPECIFICATION "C"
Department of Engineering

PAP1C GAS ANO KLRCTKC COMPANY
SAN PRANCfSCO. CALlFORNIA

DRAWIMO LIST
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~ VRCRSSDSD SY
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DESIGN CONDITIONS
125 PSIG, 100 F

SZNGIZ TUBING:

3/4 & Under Seamless Copper Water Tube, Annealed, AS'88.
IIKII

Standard Sixe
1/4"
3/8lf
] /2 II

5/8H
3 /4 I I

Nominal Wall Thickness
0.035H
0.049H
0. 049H
0.049"
0 065H

BUNDIE TUBING:

'ITTINGS:
~ ' t

All Sixes

4

Seamless Copper Tube, Bright Annealed, ASTM B68,
Type DHP

.. 1/4H 0 J)'. '. x 0.030H Pall Thickness.
t

End of Run'.- Brass "Imperial Hi-Seal",
Tube to,Tube.. Wrought Copper. Silver Soldered

.'No.='FIares'.Permi'tted

APPROVED BY
~ / 7S

( ~ T

~ ~

~ I ~

ITT IN P C I FI ATIO
0 v.'sc usl o.o." Ta sTavoaao six

j 'CHDI '''DATC
surY.sT .. tewar
DsaN. G.Be o f
DR.
CH
O.X. KW W,

DATC SC*LC
6-1-72 NONE

DC SCR lrTIOH

MECHANICAL DESIGN STANDARD
DESIGN

PIPING SPECIFICATION "C 1
Department of Engineering

PACIFIC GAS AND CLXCTRIC COMPANY
SAN FRANCISCO. CALIFORNIA

OH SY

047208 >

DRAWIH4 LIST
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DES IGN CONDITIONS
150 PSIG, 150 P

3 II 24t I Cast Iron Material, Centrifugally Cast to ANSI
A21.6,.With Threaded On Planges, 1251b. Drilling
In Accordance With ANSI B16.1

3" - 10"

12lt 241I

Class Of Pipe To Be Threaded Is 250

Class Of Pipe To Be Threaded Is 150

3" & Over Cast Iron Material Flanged, Per ANSI A, 21.10, 150lb." ""Pre'ssure "Class IRating Minima
1251b. Plange Drilling Per ANSI B 16 1.

'.BOLTS.-: '- .:-;';:",-..'. Machine's'Hex Head; Heavy. Series, .Carbon. Steel, ASTM=
. 4307 'Grade B, Galvanized.,'"

'I

NVTS Hex. Nuts, Heavy Series, Semi-Pini.shed, Carbon Steel
ASTM. 4194 Grade .2H, Galvanized.

~ r r r

r r
r

~ ''„;
~ ~

,GASKE'ZS ' ''-; " I'/8" .Thick, Pull'ace,'. Red'.:Rubber".
~ ~ r

~ ~ r r

APPROVED

BY'IIFV.

BT B. KABOHUBE

DSQN.B ~ BERHHOF F

DR. 8 ~ A ~ Bo

CN.
O. )C.

OATC SCALC
10 8 71 .NONE

~ ~

IO.
CHO. OATC

0 I.ST '.AT I)4 'M 4 K 'O ii ICB

DCSCRIIrTIOH

MECHANICAL DES IGN STANDARD

DESIGN
PIPING SPECIPICATION

Department of Engineering
F'ACIFIC GAS AND ELECTRIC COMPANY

SAN FRANC!SCQ. CALlFORNIA

DRAWIHO LIST
SUlrCRSCOCS
SUSCRSCOCD SY
SHCCT HC'I

API~ IA

SHCCTS

ORAWIHO IIUQSCR

047209 G
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~ t ~

~ ~

f ~

~ ~

I
h

a4 ~, ~ ~

"NOTES:

l. This Standard is to be used for Piping Above Ground Only. Por
Buried Pipe a Special Design is required.

2. Mating Planges Shall Be Plat Pace.

3. Dissimilar Metal Flange Connections shall have Insulating Gasket,
Bolts, Sleeves and Washers for Cathodic Insulation.

Bolt Holes on all Planges shall be Back Faced or Spot Faced to
Provide Proper Seats for Nuts.

MECHANICAL DES IGN STANDARD
PIPING SP'CIPICATION "D" SHEET 2 OF SHEETS

DRAWING NO.

047209
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03il0O0 (DN 11/Ol)

DESIGN CONDITIONS
100 PSIG, 150oF

PI PE

All Sixes Cast Iron Material to ASTI A377, Gentrifuga1ly
Cast to USAS A21.6 or A21.8, Laying Condition
"F" with 3$ feet of cover, Cast Flanges to
USAS B16.1 (125 Lb.)

3" - 12" Mall Thickness Class 22

14ff - 48" Mall Thickness Class 21

Wall Thickness for Pipe Sizes Above 48" Shall be Calculated According
to USAS A21.1 -.1967.

FITTINGS

3" 6 Over Cast Iron Material to ASTM A126 Glass A for Sizes
12" 6 Under, Glass B for 14" and Above.

125 L'b. Stan'd'ard',"F1at"Pacel Plunged.Fitt'Sngs Ito
,,I:..'.,'".:: ':: c':;;. -''"-USAS BI6:1.';;.'...';,'"

~ ~ 9

. MECHANICAL JOINTS. See Note 5. „,
,'I I I

Al'1 Sizes ...'echanical',.'-. Joint. Fittings.to USAS A21.:10., Complete:.,
wi'th Bolted Joint of Stuffing Box Type as .Described" 'in USAS A21;lI wi'th High Strength Cast Iron 'Bolts 6.
Nuts.

3ff ]nff

,14" - „48ff

250 PSIG Rating

„,150,„PSIG Rating

BOLTS Maohine, Hex Head, Heavy Series, Carbon Steel ASTM A307
Grade B, Galvanized.

NUTS

GASKETS

Hex Nuts, Heavy Series, Semi-Finished, Carbon Steel
ASTM A194 Grade 2H, Galvanized.

1/8" Thick, Full Face, Red Rubber, Flat Ring.

2 Pn7i /55//dD f4 S/PS S'C 5
o'ore

// To F 4 u' CAOFN6'FJ
t S8, HOTC - SAe0% 2.

Clc~, DATC .D[I4IHIOII uI 00. C00. D0tc D004 IPT I0 0 400%0,

AppRovaD
BY 0 0 lail

SGN
DR Koran'

Ar)arm
O.K

DATC +CALX9-iS-cN hone
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Department of Engineering
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r ~ J J

~ ~ "' l' >"
J

J

J ~

C ~
4I ~J

~ '

~

J'OTES:

'1. ''-Cast -'Iron >Wa'1'1 'Pipes (Spools) with Col'1'ars. Anchor Clamps Similar
to Grinnell Fig. 261, Sized for O.D. of Pipe, Shall be used as
Collars. (Locations where there is a possibility of Water Seepage,
Screwed Flange Assemblies Shall be Used Instead of Clamps Where
Specified on Piping Drawings).

2, When Bolting 150 Lb. Standard Steel Flanges to Flat Face Cast
Iron Flanges, the Steel Flange Shall be Furnished with a Flat
Face.

3. Dissimilar Metal Flange Connections shall have Insulating Gasket,
Bolts, Sleeves and Washers for Cathodic Insulation.

4. Bolt, Holes on All Flanges Shall be Back Faced or Spot Faced to
Provide Proper Seats for Nuts.

5. Mechanical Joints shall be used only where specified on Piping
Layout Drawings.

blECHANICAL DESIGiV STANDARD
PIPING SPECIFICATION "D" PC 8t6 CO.

SHEET 2 OF Z SHEETS

OR~wiVG NO. CHANGE





~RrlSOC {SN 11/IT)

PIPE

DESIGN CONDITIONS

150 PSIG, 75oF
93 PSIG, 100oF
45 PSIG 130oF

'4" '6'n"der 'Schedul'e "80, 'Po'lyvinyl Chloride (PVG 1120) >
ASTM D1785 .

FITTINGS

4" 6 Under Schedule 80, Polyvinyl Chloride (PVC I)
ASTI D2467.

FLANGES

4" 6 Under Schedule 80, Flat Fare, Socket-Type, Polyvinyl
Chloride (PVG I) ASTN D2467, Faced and Drilled
to 150 Lb. ASSI B16.5.

.

Hex Head, Heavy Series, Carbon Steel ASTM A307
Grade,B, Galvanized.

~ ~

~
e

~ 'UTS
';: Hex".Nutsl Heavy Series>. Semi.-F$ >i shed,. Gar6on:;

Steel ASTM A194 Grade 2H, Galvanized.

GASKETS ~ l/8" Thick:; Full Fare, Red'ubber. ~, r r

NOTES
11. -;Solvent»Cement.Shall Be ".In'Accordance With ASXM D2564 for All PVC

Pipe and Fittings.
2. Matiag Plangea Shall Be Plat Pace.

i
C.D ~

I

lu7O /S~dD FeC 8/DS SP&C 935'0
'bZS) REVI560 DR5iCi4 CONCiTIONS
ic 8 aVi CO AQti REIS5u6

I'O Crc
3-3t 7 A EV. DES/5 A/ ArI/O/7/i48

OAT~ OcPcAIPtloII APPCO CPC,

iI45 7
OATC

/J 0 44
OCCCCIP1ION APPCO,

ipRRaVBO.d
BY
0 GK
oR P. cdance

8ranz o
O.K.

DATc scil c
8 l2-68 blond
rNNTKO ON DICHO NOr lOOCN CLXMtOINT llrCT

Sur roeeca BY

SH CRT KO. SH ltT5

0472 l4 ~

MECHANICAL DESIGN STANDARD
DESIGN

PIPING SPECIFICATION "E"
Department of Engineering
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OOulOOC {ON 1I/OT)
I

DESIGN CONDITIONS
125 PSIGI 200oF

'S

PIPE

-,«1". &.Over -.Schedule- 40; Carbon .Steel ASTM A53 Grade A
or B, Lined with 3/16" Thick Saran.

FITTINGS
lH & Over i25 Lb«i Flat Face,,Flanged, Chamfered, Cast Iron

ASTM Ai26 Class A, Saran Lined.

FLANGES
l" & Over 125 Lh., Flat Face, .Screwed, Chamfered, Cast Iron

ASTM A126 Class A.

u

~ ~
u

*
'

BOLTS
~ Hex Head Heavy Series, Carbon Steel ASTM, 4307

.::-: " 'Grade'. B„Ga'lvanized.;
~

' ' ' I

* u

Hex'uts, Heavy Series, Semi'-Finished, Carbon
Steel ASTM A194 Grade 2H, Galvanized.

~ u, ~ ~
* ~, ~

u

~ *

GASKETS "
~

' "'ipe"'Flange.to Pipe Flange: . Use'Sypalon (Synthetic
'. Bubber) "Full" Gasket.

Pipe Flange to Flanged Fitting: Use Hypalon (Synt.letic
Rubber) "Ha If" Ga ske t.

Flanged Fitting to Flanged Fitting: Use No Gasket.

NOTES

1. No Welding is Allowed on Saran Pipe or Fittings.

2.

3.
4. ~

5.

6.

No Bending is Allowed on Saran Pipe. Use Tapered Spacers to Accomplish
Bends.
Pipe Furnished in 10'-0" Maximum Lengths.
Puatfag Plaages Shall Be Plat Pace.
Spacer shall be used when Making Connection Between Saran Lined
Flanged Pipe and All ether Types of Flanged Piping and Equipment.

Molded Raised Face Pipe Flange Joints, without Gaskets,May be used
as Acceptable Substitute.

2. //PH~ /SSaEO E4 /3/Ds -S/I d'C 350
'I ':-/S< le AIOTF FbI~GFS EEr. Ho/F Z PIPE r/IS

S 5't 13 OELETED 'SEIMQSS'ROhi PIPE SPECi
LEVI5'EO AI4D |'E,ISSUED

%7o E/J ~l/6

u

CNo. DA' E

uiA'PPROV D">

DACAI«f le CHO DARIC 0 KicA Ii'it0 uu A«MO

av o h an
DSGN. B
DR ~ 0 .anl

N. gran don
O.K.

DATE SCARC8-If+8 None

MECHANICAL DESIGN STANDARD
DESIGN

PIPING SPECIFICATION "F"
Department of Engineering

PACIIrIC QAS ANIL ELXCTRkC COMPAMY

SII TND'loco Bv
SHccT No. SHttTS

047216 5
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MilOOA {3N t t/Ot)

PIPE

. 1-1/2" 6 Over

1/2tt g 2tt

2I lt

DESIGN COVDIT/ONS
150 PSIG, 180 F

Seamless or Electric Resistance Welded Carbon
Steel ASTM A53 Grade A or B, "Paralined".

Schedule 40

Standard Weight

FITTINGS

1/2« 3000 Lb,, Socket Welding-Ends, Forged Carbon
Steel ASTM A105 Grade I.or II, "Paralined".

Standard Weight, Butt-Welding Ends, Wrought
Carbon Steel AS'234 Grade WPA or WPB.
Paralined.

'FLANGES

1

~
', ~ ~

.. All Sizes:,." .,: .;;150,Lh..; Slfp On gbit. X5ee gorgod;.Carbon Steel,.:ASTM.A181:.-;".
, "'.' >ade':1, "Paralined".

,
'. 'BOLTS

'" ' .:Machfiie',- Hex.Head Heavy Series, Carbon'Stee'1
ASTM A3)7 Grade B, Galvanized.

.'."Hex: Nuts, Heavy''Setries,,Seni-Finished, Carbon .:
: Steel. ASTM"A194 Grade.2H, Galvanized.

1
.

~ \

~ i

V

II

GASKETS
1/B" Thiok, Full Fare, Red Rubber.

8 O8> REYISBQ Aun RE,15aUHO
7 I S 7 gE'I//SEC7 PIPE'G/EBV E

I .n4 DEvtSED FL MGE 'YPE
S VZS>. SSZu'uSa- O CWaIIIqrS

7I lo aoopeIIItuIIe To/=ter/Hrs Rat/sou'otcl
jC 7 I SSuFO F4R 8~0$ " S I+ <

Cll~ OATS 0 ttCAIPtloll AtP AO Os ~ Olt1 Ottca>moss AIR%0

AppRov'e
sv Bn MECHANICAL DESIGN STANDARD

DESIGN
PIPING SPECIFICATION "G"DP P Kodan'ra

n orI
O.K.

DATC ScA~
d-/2 b8 None
tltlNtCO ON DIDO NOe NXXNCLCARt%INf ttoOT

ur etta co ctt

ut cttttmm Sv
S«cct'o. I 2 Sttcxvc
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p

~

'OTES

l. "All 'Assembli'es Including Piping, Fittings, Flanges, Etc., Shall be
"Paralined" with 1/8" Thirk Type RD After Shop Fabriration. Fabrirator
shall Insure that Maximum Lengths of Assemblies That are Capable of
Being Lined are Not Exceeded. For Flanged Ends, Paraline Shall Cover The
Full Face of Flanges. Bolt Holes Shall be Kept Free from Lining.

2'nterior Welda Shall be Ground Smooth. Interior Surfaces of Pipe Shall Be
Free from Sharp Ridges and Srale Inrlusions, Prior to Lining.

3. No Field Welding or Field Bending is Allowed on This Piping Sperifiration.
~~P

4. Mting Planges Shall Be Plat Pace.

MECHANICAL DESIGN STANDARD
PIPING SPECIFICATION "G"

PGRE CO.
54~or SHEET Z OF 2 SHEETS

DRAWING NO.

047218 '~





4" - 24" O.D ~

DES IGN COND ITIONS
100 PS IG, 12S'P

t
Standard Weight, Seamless Carbon Steel ASTM

A53 GRB Pipe . "Para 1 ined" .

PITT INGS

4" - 24" O.D ~ Wrought Carbon Steel ASTM h234 Grade WPA or B

Schedule to Match Pipe . "Paralined" .

125 lb. Light Weight Slip On, ASTM h 18 1 GR 1 1

~
I ~

T I

BOLTS

Machine, Hex Head, Heavy Series, Semi-Finished,
.Carbon Steel ASTM-A307. GZade B;. Galvanized..

~ ~

Hex Huts, Heavy Series, Semi-Pinished, Carbon
Steel ASTM A194 Grade 2H, Galvanized.

'" h

I'
T

'ASKETS
I P

'1 f8",Thick; Pull .Pace, Red Rubber

APPROVED SY

M
SU&/ Tv O ~ RASCIIURE

DSO Ti b ~ bERNROFF

DR Q,l,b,

o. x. G. A.
OATC OC A@X

10 8 71 NONE

loh ~ 'Il
CN4, OATC

Te>NTTo oN oltro No. IoooH cLcAorrwT 3 Tl

I U
O C 5 C R IrTI0 N

BUCHAN

ICAL DES IGN STANDARD

DES IGN
PIPING SPECIPICAT ION "G1

Denartment of Engineering
PACIFIC'AS AND KI KCTRIC COMPANY

SAN FRANCISCO. CAUFORNIA

ORAWINO I-15T
5UrcR5coc5

CN. Sera.

ORAWINO NUIIOCR

OII 721 9
Alii

3

SvrcRicocD 5Y
CHCCT NO 0 I 2 O'NCCT5
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NOTES:
.1...All„,Pdping„and.,Fitti~gs -,shall„be "Paralined"'with 1/8" thick

'Typ'e 'AR After Shop Fabrication. All Exterior Surfaces of
Pipe and Fitting Shall be Coated with 1/16" thick Type AR.
Lining and Coating Shall be Free From Voids and Blisters.
Fabricator Shall Insure that Maximum Lengths of Assemblies
that are Capable of Being Lined *are not Exceeded.

2. Xntex'ior zelda Sha11."Be Cx'oand Smooth.: Interior Surfaces-of.Wipe Shall
be Free From Sharp Ridges and Scale Inclusions, Prior to Lying.

3. Interior Lining Shall be Able to tfithstand a 20,000 Volt Spark
Test (Test to be Conducted Before Exterior Coating is Applied) .
Exterior'Coating to be Tested at lKO Volts.

No Field Melding or Field Bending is Allowed on This Piping
„Specification.

5. 'ating Plangea Shall Ba Plat Pace.
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MECHANICAL DESIGN STANDARD
PIPING SPECIFICATION "Gl"

DRAWING NO. CI ~G" I!
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PIPE

DESIGN CONDITIONS
100 PSIG, 125 F

W" 6 Over
4F O.D. - 36" O.D. 4" Thick Wall, Seamless or Electric-Welded

"'Carbon'Steel 'API 5L Grade B Flanged Pipe.
125 Lb. Light Weight Butt-Welding Flanges
to ASTM A181 Grade I. Paralined (See Note 1.).

42" O.D. - 48" O.D. 4" Thick Nail, Spiral-Welded Carbon Steel
ASTM A211 Flanged Pipe, Inside Seam, Flush
Ground. Plate to ASTM A245 Grade C. 125 Lb.
Light Weight Butt-Welding Flanges to ASTM
A181 Grade I, "Paralined" ( See Note 1.).

FITTINGS

SP 6 Over
45" ~O.D. -"«48""O'-'D

\

'lS) 'Lb., Flat "Fare, 'Flanged FittirIgs, Fabrit.ated
Wrought Carbon Steel ASTM A234 Grade WPB.
Schedule. or Wall Thickqess to Match Pipe. "Para-.'... '.: .„,"..-,-','. "-...'„'.-,'.-.. lineal,"...(See.Note" 1.):.

:.'.: "::: Machine; Hex 'Eea'd, 'Heavy "S'eries', Settti- '."
'finished, Carbon'teel ASTM'307 Grade. B,

"-':-"'"""'Galvanized;: -' " '." .' ''* '"'",". '"" ': " ~ ." l '...

;-.I.- 'UTS:l.
Hex, Nuts, Heavy"Series,,l Semi-Fini shed

Carbon Steel, ASTM A194 Grade, 2H,Galvanized.":'I
~ ~

GASKETS
1/8" Thick, Full Face, Red Rubber.

APPROVED ICY
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PIPE

DESIGN CONDITIONS
'275 PSIG, 100 F

All Sizes Seamless or Resistance Welded Carbon Steel
ASTM A53 Grade A or B, Galvanized Per ASTM A153.

2" 6 Under

W" t'ver
'Sohedule 80, Threaded.

Standard Weight, 8'utt-Welded.

FITTINGS

2" 6 Under

2-1/2" & Over

150 Lboc Screwed, Flat Banded, ~lleable Iron
'ASTI A197, Threaded According to hHST. B2.1,
Galvanized Per ASTQ A153.

3000'., Threaded Half Coupling or Threaded Veld
Coupk.et Forged Carbon Steel, ASKS h 105 ~ I or II

Standard Veight, Butt-Velding Ends, Vrou8ht
Carbon, Steel kSTM h234 Grade VPh or VPB.

; ~ e

FLANGES

~ ~ s

. 2"..Q'Under:. '; ',; . 150. ~,'I..Srrewed;,.Malleable: Iron ASTM A197 ".: - .'."';:." '.
; .',;,';.,: ..'.. Threaded. &cording'tn ARSES '2.'.L,", Galvartized,. '-'..

. Per. ASTI
A153.''„"+".'6:

Over' " - .
'".

X50. L'b.,I Flat Face, 11eclding Nec.k'or Slip-On,
Faced and Drilled, Forged Carbon Steel ASTM ;

. A18l Grade:.I,:, Galvanized,:
s * ~, s ~

s s

.2" 6 Under,.' 150:Lb..",. Screwed; Flat Banded, Malleable Iron
ASTM AI97, Threaded According to ANSI B2.1,
Galvanized Per ASTM A153.

UNIONS

2" 6 Under 150 Lb., Screwed, Malleable Iron ASTM A197, Ground
Joint, Threaded According to ANSI'2.1, Galvanized
Per ASTM A153.

Machine, Hex Head, Heavy Series, Carbon Steel ASTM

A307 Grade B, Galvanizdd.

NUTS Hex Nuts, Heavy Series, Semi-Finished, Carbon
Steel ASTM A194 Grade 2H, Galvanized.

/'o
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Standard, Flat, Steel, Galvanized

GASKETS
U'l6" Thiok, Pull Pace, Compressed Asbestos Fiber
Composition.

~
' .. ~ ~

'i

~ I ',' ','
~ ~

I

'

1. Galvanize"Pi.pe 'Spools hfher Pabricat:iou..

MECHANICAL DESIGN STANOARQ
PIPING SPECIFICATION "H"
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PI PE

All Sizes

2" 6 Under

+" 5 Over

DESIGN CONDITIONS
150 PSIG, 500 F

Seamless Carbon Steel ASTM A53 Grade A or B.

Schedule 80.

'5tandard Weight

FITTINGS

2" 6 Under 3000 Lb., Socket Nelding Ends, Forged Carbon
Steel ASTM A105 Grade I or II.

Q" 6 Over Standard Weight, Butt-Welding Ends, Wrought
Carbon Steel ASTM A234 Grade WPA or WPB,

h
~ I ~

1

2" 6 Under . 150 Lb., 1/16" Raised Face, Socket Weld'ing.
gnds„'orged, Carbon Steel:ASTI A181",Grade I.

',@.;6 Over'„'.".; ":, 150. Cb„;"1/16" Raised'Face, Welding Neil, Forged.. ', ':
..,Carbon SteeL.,ASTM.A18L Grade I...

'UPf

INGS: ',". '* ~ ~

.
~ .

2." O'Vnd'er '- "::" 3006'>LB- Socket Welding Ends, Forged Carbon Steel .'."
'..I.:.::".'STM'A'105'GradeI'.or"II. '," ': - '; ''. " ""*-', ".

BOLTS
Machine, Hex Head, Heavy Series, Carbon Steel

ASTM A307 Grade B.

Hex Nuts, Heavy Series, Semi-Finished, Carbon
Steel ASTM A194 Grade 2H.

GASKETS
1/16" Thick, Ring Type, Compressed Asbestos Fiber
Composition.

NOTES

l. All Pipe and Fittings Shall be Thoroughly Pickled, Neutralized,
Washed and Dried After Fabrication and Coated with Water Soluble
Oil. Ends of Pipe shall be Completely Sealed Prior to Shipment.
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DESIGN CONDITIONS
150 PSIG, 500 P

2" & Under Schedule 80, Seamless Carbon Steel ASTM A53 or A106
Grade B Only.

]/2ll 24lt Standard Weight, $ amless Carbon Steel ASTM A53
Grade B Only.

26lf 36ll 3/8" Nominal Wall Thickness, Electric-Fusion Welded
Carbon Steel Pipe ASTI A134, Plate Conforming to ASTM A285
Srlde C, Kirchox'guality, or A155 Grade KCF. 65 Cl.IT.

e

2" &,Under 3000 Ih..Socket Welding Ends, Forged Carbon Steel
ASTM A:105

2-1/2" & Over.. . Butt;Welding Ends, Wrought Carbon Steel ASTM A234:, .

..-.Grad'e WPB . Schedule or Wall Thickness to. Match"Pipe.,'-....',-'''

s A ~ j-''~1/ge '4'Seamless <..26'! - - .36." Welded e.'

FLANGES

'

.. ~ 2,"'&. Under. ','„; '50: Lb'; 1'/16".'Raised Pace;, Socket W'elding-Ends; ..'','*
.Forged Carbon'. Steel. ASTM A, 181 Grade I or'I;

2-1/2"','Over ' " '50'Tb 1/1'6."'aised Fa'ce, Welding .Neck, Porged
'arbon Steel ASTM A 181'rade I or II.

BOLTS

, „Machine»Hex,Head,,Heavy,Series, „,Semi-ginished, Carbon
Steel ASTM A 307 Grade B.

Hex, Nuts, Heavy Series, Semi-Pinished, Carbon Steel
ASTM A, 194 Grade 2H.

GASKETS 1/16", Plat Ring Type, Compressed Asbestos Fiber
Composition, Group I.

CN~ OATS

<APPROVED

DTACAIATeoee

l 1081l RE W D l V 5 1 45 ~ IP ~ o T 400.hlOTE SHEET
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NOTES:

1. Seamless Carbon Steel ASTM A 106 GR.3 Pipe is Acceptable as an
Alternate to fielded Pipe in 26"-36" Sizes With PGGE Approvel.

2;. Slip-on Flanges are Acceptable with Engineers Approval

MECHANICAL DESIGN STANDARD
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DESIGN CONDITIONS
405 PSIG 650oF

PIPE

All Sizes

2" 6 Under

Seamless Carbon Steel ASTM Al06 Grade B.

Schedule 80

R'20"
24 N

FITTINGS

Standard Weight
Extra Strong

2" f Under 3000 Lb., Socket Welding Ends, Forged Carbon
Steel ASTM A105

%"-20"

24"

'FLANGES

Standard Weight, Butt-Welding Ends, Seamless
Carbon Steel ASTM A234 Grade WPS,

Extra Strong, Butt-Welding Ends, Seamless
Carbon Steel ASTM A234 Grade %'B.

~ >Lb,, 1/16" Raised Face, Soctcet !5@Ming Ends,
Ends, Forged Gorbon- Steel ASTM. A181 Grade I'ar II..

300 Lb., 1/16" Raised Face, Welding Neck, Forged
Carbon Steel'STM A181 Grade or'I .

2" 6 Under

SP 6 Over

NUTS
Hex Nuts, Heavy Series, Semi-Finished, Carbon
Steel ASTM A194 Grade 28.

I I
BOLTS

" ':- 'Bo'lt-.Stud,: Heavy:Series; Semi-Finished Alloy.
Steel'STM,A193 Grade B7;.

I

GASKETS
,0'~175" Thick, Flexitallic, Style CG.

iO li RKViSB AQC> REi VB
I-ST / KCh'E'DVdG'

D't-i REV.'FiTTIQG 5FKCIF(CATIChl ~ APP.
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DESIGN CONDITIONS
1030 PSIG, 650 F

PIPE

'2" O'Under Schedule 80,.Seamless Carbon Steel ASTH A106 Grade B.

+II 3tt

4H 6If

8

Schedule 40

Extra Strong

Schedule 40

Schedule 60

FITTINGS

2" 6 Under.....: . ', MOO.Lb.,'ocket:Neidipg Ends, Forged Carbon.
,. '.:": ',Steel ASTH A105'Grade II..I.

I ~ ~
~ 'r

. '23@ 6- Over:. „... Butt-Melding Ends, Seamless. Carbon Steel ASTH A234
'Grade'PB, Schedule or Wal'1 Thi'ckness to Hatch

Pipe,'''LANGES

~ .

2".."5IU'nder, .'. "600 Lb., g",'Raised. Face; Socket lfelding Ends, .Forged,;
-"Carbon Steel,ASXM hl05 Grade II;. ~ f

2'" 6 Over 600 Lb., g", Raiseji Faye, Welding Neck,
Forged Carbon Steel ASTH A105 Grade II.

:~BOLTS
Bolt-Stud, Heavy Series, Semi-Finished, Alloy
Steel ASTH A193 Grade B7.

Hex Nuts, Heavy Series, Semi-Finished, Carbon
Steel ASTH A194 Grade 2H.

GASKETS
0.1.75" Thick, Flexitallic, Style CG.
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PIPE

DESIGN CONDITIONS
600 PSIG, 400 F

2" 8 Under

23 II 14II

16" - 20"

24 II

30" O.D.

FITTINGS

Schedule 80, Seamless Carbon Steel ASTM A106 Grade B.

Standard Weight, Seamless Carbon Steel ASTM A106 Grade B.

Extra Strong, Seamless Carbon Steel ASTM A106 Grade B.

Schedule 40, Seamless Carbon Steel ASTM A106 Grade B.

0.671" Minimum Wall Thickness, Electric-Fusion Welded Carbon
Steel ASTM A155 Grade KCF65, Class II.

2" I Under

2V' Over

n FLANGES

3000 Lb. Socket Welding Ends, Forged Carbon Steel ASTM A105.

Butt-Melding Ends, Wrought Carbon Steel ASTM A234 Grade WPB.
Schedule or Wall Thickness to Match Pipe.

Cl
~~: X/I

2" 8 UNDER 300 Lba a 1/16" Raised Face, Socket Welding Ends, Forged Carbon
..Steel ASTM. A181,Grade -I 'or II.

.':Q"."R Ovel ' ';.'300 Lb'.'>'/16" 'Ra'ised 'Face.'; Welding Neck „Forged Carb'on'teel
ASTM.A181 G'rade.I or I.I. ".

30" Applicable Only To Consensate Polishing Sys Piping (DIABLO cgpgom),
~~

~~

~~

'. Class .300 .Raised:Face, Welding Neck, Forged Carbon",Steel
ASTM 'A105'„ Bore To Match 30'"'ipe,, Design 8: Dimensions. ShaTl.

~ ..." ..-. *-.'e."Per'MSS SP-44;
'

: GOLTS . 'achine; He'x Head,'Heavy S'eries, Semi-FInished, Carbon Steei'ASTN
A307 Grade B.

Applicable Only To Condensate Polishing Sys. PiPing (DIABLO CARTE),Continuous Thread Stud Bolts, Alloy Stee1 Per ASTM A)93, Grade B7,'Coarse Thread Series 'Per'-ANSI Bl.l, Class 2A Fit For Sizes 1"
Diameter And Smaller. 8-Thread Series Class 2A Fit For Larger
Sizes, Dimensions Per ANSI B16.5.

NUTS

Hex Nuts, Heavy Series, Semi-Finished, Carbon Steel ASTM A194
Grade 2H.

GASKETS

1/16" Thick, Flat Ring Type, Compressed Asbestos Fiber Composition.
4 4DDH): BO'FLAhtGE 4 STUD BOII T 6l'S-S FOR NDG POI.ISHIkG SYS Pll'ISING PER. DCO ElLvl-4i4

ll 3 AP/ N e' aevAV6rf 4 371 RE . 0 PIP SPECIFICATIO-S-'7
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DESIGN CONDIT/ONS
600 PSIG, 650 F

PIPE

,2~ O''Under Schedule 80, Seamless Carbon Steel ASTM A6 Grade B.

Standard Weight, Seamless Carbon Steel ASTM h106
Grade B.

FITTINGS

2" Y 'Und'er "'3NO Lb., 'kSocket'Welding Ends,Forged Carbon
Steel. ASTM A105 Grade II.

k

le

— ~

: 2.""5.Under. - '.. '.600. Lb0T g" Raised: Face,, Socket Welding Ends, For'ged
Caihon Steel hSTM. hl05 Grade I ar II.-

Q""8:Over", ' 600.Ih.;.g" Raised." Face, leldi'ng Neck, Forged Carbon,
~ Steel.~ h105 Grade $ ar II..

25" 6 Over'. '..Butt-'Welding. Ends, Wrought'arbon Steel AFN A234 ", -..
..-. ':;:...; .; ',Grade: WPB; Schedule..oq'.Wall'hickness. to"-Watch -Pipe.-': ..'.

I

k

FLANGES

k

BOLTS
Bolt-Stud, Heavy Series, Semi-Finished, Alloy Steel

ASTM 193 Grade B7.

Hex Nuts, Heavy Series, Semi-Finished, Carbon Steel
ASTI A194 Grade 2H.

GASKETS
0.175" Thick, Flexitallic, Style CG..

APPROVED BY
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DESIGN CONDITIONS
1085 PSIGtt 600F

PIPE

2" 6 Under Schedule 80, Seamless Carbon Steel ASTH A106 Grade B

5P, 3", 4", 6" Standard Weight Seamless Carbon Steel ASTW A106
Grade B

Extra Strong, Seamless Carbon Steel ASTH A106 Grade B

8 - 24" Schedule 60, Seamless Carbon Steel ASTH A106 Grade
B, with Supplementary Requirements Sl - S6.

26" 6 Larger Electric-Fusion-Welded Carbon Steel ASTH A155 Grade
KCF70 Class 1 with Supplementary Requirements Sl - S4.

26" O.D.
26" I D.

0.851" Win. Wall Thickness
"0"9063" Hin. Wall Thickness

8)" O.D . 0.972" Win. tlall Thickness

FITTINGS

. 2".. 6 Under ..' '.KOQ lb..t'Socket Melding. Ends., Forged'Carbon Steel':..:,
'STHA105 :

~ Qtt 24tt
P

26" 6 Larger '

' Butt:-Welding Ends, Seamless Carbon Steel ASTW A234
Grade MPB,'Schedule to Watch Pipe, Long RIIdius.

t~ ~ ~

Butt-Welding Ends, Wrought Carbon Steel ASTit'A234 Grade
NPB With Supplementary Requirements Sl 6 S2, Wall
Thickness to Hatch or Exceed Minimum Wall Thickness of
Pipe. Plate Material ASTM 'k 516 Grade 70 Seam zelda

'allyRadio-Graphed Per,ASIDE Boiler Code Section I

2 6 Under

~" 5 Over

600 Lbt I JP Raised Face, Socket Welding Ends,
Forged Carbon Steel ASTH A105

600 Lbt I g" Raised Face, Welding Neck, Forged. Carbon
Steel ASTH A105 . Bore to Hatch Pipe Wall
Thickness.

~ ~ I R VtPI Ihl 5 TO IIMLK
APPROVKO SY IO TI VIS IE IS SU

5 / i23 '7o
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'TS
GASK1'.TS

Bolt-Stud, Heavy Series, Semi-Finished, Alloy Steel
ASTM A193 Grade B7.

Hex Nuts, Heavy Series, Semi-Finished, Carbon Steel
ASTI A194 Grade 28.

0.)75" Thick, Flexitallic, Style CG.
~ ~

~ ~

I ~

4 "r
i ~ <,) w s, ~ eu ~ i:

I
~ '( ~ ~ V k 4'i '

~ 4 l. g)) ~

~ ~

~ ' ~ ~

~ ~

c ~ ~ i

HECHANICAL DESIGi l STANDAHD
PIPING SPECIFICATION "K14"
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DESIGN CONDITIONS
1085 PSIG., 600 F

PIPE

2" 5 Under Schedule 80, Seamless Carbon Steel ASTM A106 Grade B

+II 3N 4K Standard Weight, Seam)ess Carbon Steel ASTM A106
Grade B

Extra Strong, Seamless Carbon Steel ASTM A106 Grade B

8-24"

26" I.D.

Schedule 60, Seamless Carbon Steel ASTM A106 Grade B
with Supplementary Requirements Sl - S6.

1.002" Minimum Wall Thickness, Electri c-Fusion-Welded
Carbon Steel SA516 Grade 70 Plate, Fully Radiographed
Seam %aids

FITTINGS

2".f Under::3000 Lb'.;:-Socket..Welding Ends;,Forged'arbon Steel ..;, .'. ', ',.::,
,.ASTM. A105. grade. II.

~ ~, ~

'I24;:," "; .'utt-IWe'Idingr-"Ends, Seamlei's Carbon Steel,* Mat'erial and
Schedule to Match Pipe, „.

~
'" ' . ~ 'I;~ .'." ~ I26"'I';D.. ' ' „Bu'tt-Welding. Ends; Made from SAS16 Grade 70 to ASTh't" '"

~" .. '-... '. -.. ': A234'.Requirements; with Supplementary. Requirements-Sl'
S2;.'Wall'Thickness to Match: or Exceed Minimum.Wall"-

'hickness-of Pipe, Fully Radiographed Seam Welds

; 2"~6 IUnder

R" 6 Over

II600>Lb.;=IYj"IRaised "Face r "Socket 'Welding Ends,
Fo'rged Carbon Steel ASTM A105 Grade II.

600 Lb., Vj" Raised Face, Welding Neck, Forged Carbon
Steel ASTM A105 Grade II. Bore to Match Pipe Wall
Thickness.
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PACIFIC GAS AND ELECTRIC COMPANY
SAN FRANCISCO. CALIFORNIA
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Bolt-Stud, Heavy Series, Semi-Finished, Alloy SteelAS'193 Grade B7.

Hex Nuts, Heavy Series, Semi-Finished, Carbon Steel
-ASTB A194 Grade 2H.

GASH'.TS 0.175 Thick, Flexitallf,c, Style CG..", ~'

. ~ [;: '. Sgc'i " <rU"I Stet e; veiLt'7a'o> to 1 s~. s a tio's „vt ". - ~~f:: i~ ".
~t

~

'*'t't

~,

~ ~

~

'ECHANICAL

DESIGN STANDARD
PIPING SPECIFICATION "K15"

PGRE CO.
SHEET P OF Q SHEETS

ORAWING NQ. CHAttGS

O~iZ~Q ~





~ So IO04 IOOOO S/OS I

DESIGN CONDITIONS
1415 PSIG, 450 F

PIPE

2" 6 Under Schedule 80, Seamless Carbon Steel ASTM A106
Grade 5

~,'

Qff ]8tt Schedule 80, Seamless Carbon Steel ASTM A106 Grade B, with
Supplementary Requirements Sl-'S6 for Pipe 8" 6 larger.

24 It

30" O.D.

Schedule 100, Seamless Carbon Steel ASTM A106
Grade B with Supplementary Requirements Sl - S6.

1.240" Minimum Wall Thickness, Electric-Fusion
Welded Carbon Steel ASTM A155 Class 1, Grade KCF
70 Plate with Supplementary Requirements Sl - S4.

FITTINGS

2" 6 Under 3000 Lb. Socket Welding Ends, Forged Carbon Steel
~ASTM "'A105

Qll 18 ff Schedule 80., „Butt-Welding Ends, Wrought Carbon.

, Steel ASTM-A234: Grade WPB wi,th Supplementary:require--
ments Sl 6 S2'Except, that Pl'ate Material. Shall. Be

", ASTM'.A516. Grade; 70

24 lt

v ~ ~

'

30ttt

Schedule 100, Butt-Welding Ends, Wrought Carbon
. Steel ASTM"A234 Grad'e. WPB,-with. Supplementary. Require-',. ',, '

ments Sl 6: S2,Except that„plate Material Shall, be.
''ASTM.A516 Grade'-70;:~,'C. I \

Wall Thickness to Match or Exceed'inimum Wall
Thick-'ess

of Pipe, Butt-Welding Ends, Wrought Carbon Steel
ASTM A234 Grade WPB with Supplementary Requirements
Sl 6 S2 Except that Plate Material Shall be ASTM A516
Grade ?0, .

FLANGES

2" 6 Under 1500 Lb., g" Raised Face, Socket Welding Ends,
Forged Carbon Steel ASTM A105

Wff 6 Over 900 UI., g" Raised Face, Welding Neck, Forged Carbon
Steel ASTM A105

APPROVKD SY
~ ~

2 /i g~ 0/r- u
CMO >OATC

Vl C/ V 0
I//S

OCSCRIRTIOH SY CM. At'RQ

w.sT o hosian
DSGNe
DR
CH. /"Sn 4am
O. IC.

OATC SCALC

9-19-68 None

MECHANICAL DESIGN STANDARD
'DESIGN

PIPING SPECIFICATION "K16"
Department of Engineering

PAClFlC GAS AND H KCTRIC COMPANY
SAN FRANCISCO. CALIFORNIA

ORAWIHO LIST
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6ASiQZS

Bolt-Stn(,,Heavy Series, Semi-Finished „Alloy Steel
SSTll A193 Grade B7,

Hex„Nuts, Spavy Series, Semi-Finished, Carbon
;Steel~ASTH«A194,Grade 2H.

0.175" Miok,- Fl'eM'tallio, Style CG.

tot'4'~cog fry~ 4ep ~: ~'< ~: g ~ g' s ~, v''i w,» iv 4i l,' ~

I.'J 4 e '-" ' " - ~

~ ~
-fr '

'

MECHANICAI'. DESIGN STANDARD

PIPING SPECIFI CATION "K16" gPpg SHEET g OF Z SHEETS

DRAWING NO.

047201





CSelS04 ISSOO S~ST)

DESIGN CONDITIONS
2500 PSIG, 650 F

FITTINGS

Schedule 160, Seamless 'Carbon Steel ASTM AR6
Grade B. with Supplementary Requirements Sl - S6. por
Pipe 8" & Larger.

2" 6 Under QNO Lb. Socket Welding Ends, Forged Carbon
Steel ASTM A105 Grade II.

+tt 1 2tt Sohedule 160, Butt-Welding Ends, Urought 6arboa
Steel ASTM A234 Grade WPB.with Supplementary Require-
ments Sl 5 S2. ~

FLANGES

2" 6 Under

!

t
!

23I!tt 12tt

* ~

'.BOLTS'.—,

'500
Lb., g'aised Face, Socket Welding Ends,

Forged Carbon Steel ASTH A105 Grade II, Bore
t.o Hatch Schedule 160 Pipe.

' t ~ ~
!'

, . " -.:1500. Lb., Q'Raised. Face, Welding.Neck, Forged:
Carbon Steel.ASTh'I A105 Grade II, Bore to.Natch
Schedule 160 Pipe.

~ ",
~

~ ! t ~

.Bolt.-Stud,'eavy Series; Semi-Fini'shed; Alloy Steel
ASTM A193 Grade B7.

NUTS Hex Nuts, Heavy Series, Semi-Finished, Carbon
!Steel,~ A194 Grade 2H.

GASKETS 0.175" Thick, Flexitallic, Style CG.

APPROVED SY
~ ~

I- 3-lo
/- 5'- 7o

LI I/ 0D% to
Ju AFA'f A''F

OSSCIIIPTIOM 0ll SY OM APPR

SupY.ST S. o hosea
DSGNe ~

DR
CH. rOn<O n
O.K.

OAT% SCAIA
,8-l4-6S None

MECHANICAf DESIGN STANDARD
DESIGN

PIPING SPECIFICATION "K17"
Department oS Engineering

PAClFIC GAS AND ELECTRtC COMPANY
SAN FRANClSCO. CALIPORNtA

ONAWINQ LIST
SUPCIISSOSS
SUPSRSSOSO SY
SMCST MC4

047242
SKSSTS

PttllnSD ON OISPO NO IOOOM CSXASPSINT SoST





~ i 'So l~ ILIoo ~~otl

DESIGN CONDITIONS
2500 PSIG, 650 F

IPIPE

1" 0 Under Seamless Stainless Steel Tubing ASTI A213

Grani TP 316
'e

ual D
I'~/gff
3/8ll
I/2"
3/4ff
lff

0.065"
0.065"
0.065"
0.095"
0.188"

r ~ 4

C
l

r:
I

i r

411. Sisos Zmperia1 'Bra~1", tubilig fittings
, . ASKÃ„g.82.Gr',P31$ tSEE Nol'E BED%'). OR'

79:~~rm6 ..':
3aperiql I!Hi~a1" tubing fittings

ASSAM A182 Gr F316 with (~ NOTE BEECH).
.' ASI'H'1564; Type: 630 sleeves (17-4 K.)

:: *.,'.'. ',,i" '..". tSrtageiok;tubing Sittings LKH 4269,Type 316..+ ..;
, '. ~ . '... Sochit Veld fit ings

'.-,:....PSTN A403"Ca.%'316:-:;-.. ' " .'.

No Flares Permitted
I

~ ~ ~, 1

'„'OTE: A~i A.40+.GR.VP316 NA~:BE ~," '.".. ~ '- ~ ~ .',...'..-.-- - -". ':
'UBSTITUTED.FOR ASM Al82.;.'" ~ GRF+6''HATERXK .FOR.FLINGS.; '

~

AppRcIvcD DY

IO ~ Z

-2 5.73
529 7S

~ - 0

<~,"I~<7" 5 f 2 4 TO OP9nQ
AMER IMPER'i~ll 70 FirrWCS )VOTES I
REVISE'kl SP !

" SCAT!Ohl
A DED

dT'ura.av

S h
D SON ~ ~

CH. ran wo n

8-/4& None
~OIWlXDOff DQPO IKL I4NW CLCAWRWt

5KCHANICN: DESI GN 'TANDARD
DESIGN

PIPING SPECIFI CATION "S"
Department of EngineeringPA~ ISAS AND ELECTltlC COMPANY
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DESIGN CONDITIONS
700 PSIG, 400 F

PIPE

2" 6 Under
II

Schedule 40S, Seamless Stainless Steel ASTN
A312 Grade TP 304.

+»» gt

1.ty' 12"

14II

FITTINGS

Schedule 40S, Seamless Stainless Steel ASTN A312 Grade
TP 304 with. Supplementary Requirement Sl.

Schedule 40@ Seamless- Stainless-Steel
ASTI 4376 Grade TP 304 with Supplementary Requirement

Sl or Xlectric Fusion 3felded ASTM A358 Grade
304 with Supplementary Requirements Sl 6 S2.

Schedule 40, Seamless Stainless Steel (Same as hbove)

I ~

'"6 Under

~

»'»'4%»'

»

ZOO Lb. Sorket Welding Ends, Forged Stainless
Steel'STM A182 Grade F304.

, ~ », ~

Srh'edule to Patch Pipe, Butt-'We'lding
Ends,'.StainlessSteel ASSN A403 Grade 'IP 304 with:Supple-

r 'entary RequireIIien.ts Sl Y'S2".." ' ', ' .' '

»

»

»

»

FLANGES

2" 6 Under

'I"

I »

600 Lb., g" Raised Face, Socket Welding
Ends, Forged Stainless Steel ASThi A182 Grade F304.

» ~

~ ~

2-l/2" &.Over 600 Lb., g" Raised Fare, Welding Neck, Forged
Stainless Steel ASTM A182 Grade F304. Bore to Natch
Pipe Wall Thickness.

~
1 l RRV, BOLT SPEC.

IO B. II It I5BQ 44 P.ISSUE

APPROVED SY
II-78-7o /SJOFO- O CA«GEd

Pr E FlTTI//CS II/4// T/IIC///F AFT'IOTF
»'» OQ

gEK I.TS 4 A'UTS'7L ff. 7
8I28.'49-". /IDDEN'D I/»IDTFS.'"l:,2 . T V. /PF 'RIAL/. 7HICA'h'FSS

/ohio

DATC
EI/ 8 ~ O»I/ . I P //I/

DCSCRIPT ION OM CM. APPQ

suTT.eb. osian
DSGN. S K 8
DR.
CN. / On O n
O.K.

DATE SCALC
8-t4-68 None

MECHANICAL DESIGN STANDARD
DESIGN

PIPING SPECIFICATION "Sl"
Department of Engineering

PACIFIC GAS AND ELECTRIC COMPANY
SAN FRANCISCO» CALIFORNIA
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BOLTS

NUTS

Bolt-Stud, Stainless Steel,
ASTH A193 Grade B8.

Hex Nuts, Heavy Series, Semi-Finished, Stainless Steel
ASK A194 Grade 8;

GASKETS 0.175" Thick, Flexitallir., Style CG.

~ » ~

. ~ = NOXES"-"

I ~ ~

~ ~

~
'

~

r
y ,r ~ ~

~ ~ s ~ ~

~ ~ ~

»

MECHANICAf DESIGN STANDARD
PIPING SPECIFICATION "Sl"

DRAWING HO.

647283SHEET Z OF 2 SHEETS

p68 E CO.
v. 7
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DESIGN CONDITIONS
150 PSIG 500oF
255 PSIG, 150 F

PI PE

2" 6 Under Schedule 40S. Seamless Stainless Steel ASTM
A312 Grade TP 304.

Schedule 10S, Seamless Stainless Steel ASZM A312
Grade TP 804.=

8"
~ Schedule 10S, Welded.. Stainless Steel ASTM A358

Grade TP 304.

1 Ott 24tt

FITTINGS

Q" Nominal Wall Thickness, %elded Stainless Steel
AS'-A358 Grade TP 304

2" "6 Under '3000 Lb. So'rket-Wel'ding "Ends, Forged St ainless
Steel ASTM A182 Grade F304, Bored to Matrh
Schedule 40S. Pipe.

8"."„,:. 'Sc1iedule lOS," Butt-Welding Ends, 'eamless.
Stainless Steel -ASTH.A403IGrade WP304.

~ ~

30" - 24" 1/4" Wall Thirkness, Butt-Welding Ends, Welded~.... '--,. ~ Stainless Steel ASTM A403 Grade WP 304..

~ y I

FLANGES

I ~ I ~

2" 6 Under 150 Lb. 1/16" Raised Face, Socket Welding
Ends, Forged Stainless Steel ASTM A182 Grade F304,
Bored to Matrh Schedule 40S. Pipe.

+" 6 Over 150 Lbtt 1/16" Raised Fare, Welding Nerk, Forged
Stainless Steel ASTM A182 Grade F304, Bored to
Match Pipe Wall Thickness.

5I ~ ~ g . SIG CO .TO'tl55 ISATI 0 F REV.PIPESPEC
5 e.8.-lI REVISE.D AHO LEIS VED

APPROVKP SY

suPY.STS Bo ho a
DsQNo S
DR. 0 an 1

CH. rd n NIT
O.K.

DATE OCALS
8-HN Nona

// 8 70
I '70
Ot
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/O' 4
DDCD -IIIOIttirVA 'y Ie - ?II" IPF Iv~ TPINNAf
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MECHANICAL DESIGN STANDARD
DESI GN

PIPlNG SPECIFICATION "S2"
Department of Engineering
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BOLTS Maohine, Hex Head,
'tainlessSteel ASTM A193 Grade B8 .

NUI'S Hex Nuts, Heavy Series, Semi-Finished, Stainless Steel
ASTH A194 6rade 8.

GASKETS 0.175" Thick, Flexitallic, Style CG, .

HOZES:.

). No Threading i.s Allowed for Material in This Spec.

Additional.Supplementary, Testing. Required on Pi pe and Fittings
as Required by ANS 831.7 Class Applicable to a Particular System
Must Be Performed.

e n

„'3 .. No Beading'. is .A'11cwed'"ior.'his. S haec

/
/

~ ~ ~

.
/ / / ~ /

~ ~

/ ~ ~

/''r ' '

/ '/

MECHANICAL DESIGN STANDARD

PIPING SPECIFICATION "S2" P 6 8c E CG.
SHEET Z OF Z SHEETS

ORAWING NQ.

oez2s4
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OO. IOOO (OOOO ~iOT)

DESIGN CONDITIONS
370 PSIG, 650 F
495 PSIG, 300 F
550 PSIG, 200 F

t

Ply
2" 6 Under Schedule 40S, Seamless Stainless Steel ASTM

A312 Grade TP 304.

+" - 12" Schedule 40S, Seamless Stainless Steel ASTN A312
Grade TP 304 with Supp&mentary Requirement Sl
or gelded Stainless S'teel tASTH A358 Grade %4

with Supplementary Requirement 51.6 S2.

FITTINGS

2" 6 Under 3000 Lb. Socket Welding Ends, Forged Stainless
Steel ASTM A182 Grade F304.

Q" 5 Over Schedu le 40S, B» t t-We lding Ends, Seam less or
Welded Stainless Steel ASTM A403 Grade WP %4.with
Supplementary Requirements Sl f .S2.

FLANGES

2" 5 Under 300 Lbt I 1/16" Raised Face, Socket Welding Ends,=
Forged Stainless Steel ASTM A182 Grade FXA.

I

Qtt, 1 2tt .: 300 tb., 1/16".Raised Face, Melding Neck, Forged
".: 'Stainless,Steel'ASTM A182 Grade F3'04.

BOLTS
„«Hex'HeadBolts,,Heavy,.Series Semi-Finished,

Stainless Steel ASTM A193 Grade B8.

NUTS
Hex Nuts, Heavy Series, Semi-Finished, Stainless
Steel ASTM A194 Grade B.,

GASKETS

~ 1 ~

0.175" Thick, Flexitallic, Style CG.

R V1 0 PECr

Cr '

II
l

APPROVED BY

10 ~
1

// PS 0

8. 869
DATC

I C7

D- C n
A?Ev. Pi o- ~arz~i~c, Desc i re
<RVo elOI TS UTSi 64ATL
hDDCD PIPC Ill 0 V FLG MATL GRADK

E 65ICr NOIR, ION-C R
OCOCRIrTIOH

Rhf

s Y cH. >rrQ.

surv.sT S. Bo
DSCN+
DR+
CH. 8~cnr

ho ia

OATS OC*LC8- 14-68 None
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~Cr IOIX (1500 Oe07)

DESIGN CONDITIONS
1400 PSIG, ~ 650 F
1500 PSIG, 350 F
1750 PSIG 200oF

PIPE

Jjl~ 2tl Schedule 80S, Seamless Stainless Steel ASTM
A312 Grade TP X4

gott

8"-16"

Schedule 80S, Seamless Stainless Steel ASTM

A312 Grade TP 304. with Supplementary Requirement Sl,

Schedule 100, Seamless Stainless Steel ASTM A312
Grade'.TP 304 «ith Supplementary Requirement.51
od-Welded-.Staiiiesh Steel ASTI A358., grade
TP 304 with Supplementary Requirements Sl 6 S2.

FITTINGS

8"" 16"

2" 6 Under,, ...,3000-Lbt,'.Socket Welding. Ends,.Forged Stain. less
'Sterol'.'ASTM . A182 .Grade.'F304;r

* ', ~ ~
~ . '* ~ 'r': ~ ~* ~

2tI2" -I6":"i;'::Sdheddle.BOS, Butt-Me'1ding End's, Seamless 'Stain-:.",.';,
less Steel ASTM'403 Grade MP 304.with Supplementary
Requirements. Sl 6 S2.

Schedule, ID0> Butt-Welding Ends, Seamless Stainless
Steel. ASTM.,A403 Grade MP .304 with Supplementary

'Requirementa Sl 6 S2.

FLANGES

2" 6 Under 1500 Lb, '1/4" Raised Face, Socket=Melding Ends,
Forged Stainless Steel ASZM A182 Grade F304.

2|Irtt 1500 ~ IL/4" Raised Face, Welding Neck, Forged
Stainless Steel ASTM A182 Grade F304, Bored to
Natch Pipe Mall Thickness.

APPRCIVKD SY

4

Qo t 't

I/ ~ 7
/o o '7O

~ 2S ~

REV EQ 50l 5P C.
RE I 2 h DREI U D/ S EZ)-I IP . /rT/rV S g Ch'. A rtrorZ

Vr BOLTS A/UA'ATL.Sk! Z
F, P .LOA . ~ / F'4'aFs hthr . A~o R . ~rrrr

R/
~r/ '<Ph

DAYC DKSCIIIPTIOH ax SY CH Al P%

OSQN
DR. d
CH. Qron 0
O.K.

DATE8- l4~ None

MECHANICAL DESIGN STANDARD
DESIGN

PIPING SPECIFICATION "S5"
Department of Engineering

l0AcnFlC CAS AND ELECTRIC COMPANY
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BOLTS Bolt-Stud, Stainless Steel
ASTM A193 Grade 88.

NUTS Hex Nuts, Heavy Series, Semi-Finished, Stainless Steel
ASTH A194 Grade 8.

GASKETS 0,175" Thick, Flexitallic," Style CG.

r ~

~
~

NOTES:

'1. 'o"b'endihg 'al'Town'ce 'ta Xaeludeci'tu these ncminnl. wal3., thicknianec, any pipin
bent must not bo lola than mininem li"ted wall 'thickness for that Schedule
Pipe Aft:ez Bendtug

...2..- ~:forged,istninless'ste'el ASTM.A182 'Grade F816 flanges:may'be used "::
~; ",''instead oX..'1RO~ ~.A182.,Grade FM4 called "out aboye.". '.;,"- '.:*':",

r ~
' r ~ *

I
~

~
~

r

1IECHANICAL DESIGN STANDARD
PIPING SPECIFICATION "S5"

SHEET Z OF P SHEETS

DRAWING HO.

6 k7287





SS. ISOa ISOaO 5/CS I

PIPE

2" 6 Under

DESIGN CONDITIONS
2485 PSIG, 680 F
2510 PSIG, 650 F
2800 PSIGI 200oF

Schedule 160, Seamless Stainless Steel AST% A376
Grade TP 304.

5F 6 Over

Qff 3tt

Seamless Stainless Steel ASTM @376.

Schedule 160, Grade TP304 with Supplementary
Requirements Sl 6 S3.

4ff Schedule 120, Grade TP 316 With Supplementary
Requirements Sl 5 S3.

I ~

J

J

~ '
. ~ .

J ~

~ r

Schedule 160, Grade TP 316 with Supplementary
Requirements S16 $3.

„,Schedule,.140„ .Grade.TP 316 With,Supplementary
Requirements Sl, S2 6 S3.

- 12"..-, 16";,J . " '.schedule.,160,. Grade,TP 316 With Supp1ementaryi „",'....
" ',t.'. '. "Re'quirtements'-'Sl S2 6 'S3-'. ';-"

'';

'.Supplementary Requirements S1, 'S2 f .S3'o be'erformed on One End

: -.: Each. 'Lengthl.
J ~ I

FITTINGS .

2".'6" Under'

J ~

6000 UI., Socket
~Steel ASTM=Al82

r *,
J

J

Welding, Ehds,'orged.-Stainle~s'. '.
Grade F304.

2t/ff 16tt Butt-Welding Ends, Seamless Stainless Steel ASTM A403
with Supplementary Requirements Sl, S2, f S4, Grade
and,Schedule to,Match Pipe.

2ff 6 Under 1500 Lb.t 1/4ff Raised Face, Socket Welding Ends,
Forged Stainless Steel ASTM 3[182 Grade F316.
Bored to Match Pipe.

ID

2IIJ ff
1 6tt

1500 UI., 1/4" Raised Face, Welding Neck, Forged
Stainless Steel ASTM 4182 Grade F316, Bored to
Hatch Pipe Schedule.

'I 5 'tt'I REV SUPPI,R QMltl POItIo PIP R V SOI.T SPEC.
APPROVED BY IO ~ II

// 70
3 3/- /o

I'5 tJI 9 I Q

EV/SE O'DAAII/',' '/- S'-t70< A D . v /.'~ Ak E rS - Ptp I E /~I~S
CHO, OATC OCSCRIPTIOH ISY APPO.

SIIPV. O
DSGN.
DR.
CH.
O.K.

OATS

3-5-70 None

MECHANICAL DESIGN ST3NDAU)
DESIGN

, PIPING SPECIFICATION "S6ff

Department of Engineering
PACIFIC CAS AND El FCrRIC COMPANY

SAN FRANCISCO, CALIFORNIA

ORAWIHO I IST
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BOLTS Bolt-Stud, Stainless Steel
ASIA 4193 Grade B8.

Hex Nuts, Heavy Series, Semi-Finished, Stainless Steel
AS'194 Grade 8.

GASKETS 0.175" Thick, Flexitallic, Style CG.

'NOTES:

l. Pipe' Fittings on. this.Specification„chere required by,:," ":. A%:B31.."7 Cla'ss.kyplic'able for th'e Piping'System Involved,
.-:,.:.;. -...';. -'.'.:Shalk Rece'ive..'the:.Agdf't'ional Volumetiiw A'nalfsis Rejuired

~ ~
~ hh

~ ~
r

~
' ~

'p 1

~ h

h
~ C

~ t

h

h

h
h

r

r
~ ~

MECHANICAL DESI'TANDEE
r ~f. c vt'tI aT'ThM ~CA

p 6, 8 p g~ DRAwlHG No. cHAHGE

............ 'k73aa
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DESIGN CONDITIONS

50 PS I G I IOO F

PIPE
4 Under Schedule lOS, Seamless Stainless Steel

ASTM A312 Grade TP 316.

FITTINGS
2" 4 Under 3000 I.8 ~ y

Socket Melding Ends, Forged

Stainless Steel ASTM AI82 Grade F316,

FLANGES
2" 5 Under f50 LII;; IIaiied F'ace, Socket Welding. Ends,

"'For'ged. 8'tainless 'Stoe'I 'ASTI,AI&2 Grade F3I6
'I

~ *

~ '

w ~ ~ ~ . „~ ~

',....:.'...,,,"," ..''tainless Stee,l. AST.M. A)93 G'rade 88.
~"

NUTS .. Hex. guts, Heavy Series, Semi-Finished,
~

~ ~ p

'S.tal'nless S,teel.'ASTM'I'9II Gr.ade'8;. ".

/

;,." GASKET$ ; '.. I/I,6" Th'ick;; Johns Ma'nv |1.'Ie.-': JM Style.-'86A.

or Approved Equivalent.

NOTES

I. Used for Acid Service
2 No Bending is hllowed far this Spec.

APPROVCO OIY
~ ~

IO .NI I 6 RKI5 U'5

t." SUPY.BY S. OOBIIOS I AN
DSGN.S. I. b.
DR. 727.
CH.

iO-8-7O N|NE

/I 2Q .o'.
DATC

1C'M " 0 "

A11'CSCRIRTSON

MECHANICAL DES IGH STANDARD
DESIGN

PIPING SPECIFICATION "S8"
AEQHARCT MINDO FKLEMIC CORMNNY

SAN lIRANCISCO, CAIJFORNIA

4Q
D RAW IN 4 UCY

CURCROCDCS
CURCROCDCD SSY

ONCCY NC4

CN *tP'L

DRAWSN4 NUNSSCR

047290 3
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PIPE BASE MATERIAL

Carbon steel, polypropylene
lined

DESIGN CONDITIONS

SERVICE

Corrosive fluids
NOMINALSIZE RANGE

PIPING
MATERIAL

DESIGNATION

.,PRESS. (PSIG) TEMP. I'}

250

MIN.

Vacuum 200*

MIN.

0

8" and under

INSTALLATION

Exposed (indoor and outdoor)

FI

+Decrease rating in accordance with the requirements of Note 1, Sheet 3.

PIPE

All Sizes: Carbon steel, polypropylene lined internally, manufactured
in flanged sections of maximum uniform length, or cut to size only to
suit specific requirements.

r ~ ~

1. Barrel:.. '

Hade of the fol!cnrlng, fact'ory.b'onded'elements:','.

e. ~Ca'sin -'eamless or velded, 'Standard'eigbt,
carbon steel pipe per ASTM A53, Grade A or B, or
A120. Plein or threaded ends per manufacturer's
flanging requirements.

rt'

.Ea'ch s'ection 'ends 'sh'all 'be 'factory flanged and lined. Pipelining
material shall be flared or molded over faces of flanges to form a
gasketless jointing monolithic section liner.

r

Iield.'ciperations .shall. include'-possibilkty;,of: pipe cutting .and:
'lenging,i and flaring 'or'molding.'of liner.

~i
Materia! s and constr'uction

b. Liner — Semnless Tubular extrusion of virgin polypropylene resin
per ASTH D 2146, Type 2 or TT tightly banded to easing per
manuf acturer ' me thod.

Minimum vali thickness of liner shall be:

APPROVEO BY

.125gg for pipes smaller then 1 1/2gg nominal size.

.150" for pipes 1 1/2" to 3gg incl. nominal size.

.200gg for pipes larger than 3" nominal size.
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2. ~pisa es:

s. ~Flan e - Threaded or slip~a, ANSI Class 150, flat face, forged
carbon steel per ASTM A105. Dimensions per AHSI B 16.5.

1"'b. Einer"sFauc'in@ - 'Pipe liner ends shall be flared or molded over face
of flanges to form stress free raised pattern joint facings of even
thickness. Facings shall not extend beyond edge of flange bolt
holes. Liner facing thicknesses shall not be less than those
given for preceding barrel liners.

FITTINGS

AI1 Sizes:
a

Flanged ductile iron, polypropylene lined and faced.

Materials and construction

Hade of the following factory bonded elements:

a. ~Castin s —Ductile iron per ASTM A395 sith integral, plain
<face'-'flanges. - ADrillgng";and iDimensions. per,hHSI A21.10 or B 16.1
(AHSI Class 125). Back or spot faced bolt holes.

. ':h.,:Diner -,Injection.molding log virgin,polypropylane,.resin pre.ATSM
'2166 Type I 'or )I

~ ~ ~

~ . '.", '. " Internal'iner, shal,l, be tightly bonded'to'.castings and extend
'ver'face of flanges to.'orm stressl free ra'ised''pattern'joi'nt' .- .

facings of even thi.ckness.

, ~
' '.Facings shall not extend'eyond" edge of. flange

bolt -holes. L'incr and-facing:thickness'es shall.
'ot.'Se'less than those'fgiven'br"preceding barrel::

II a 'I

'
~

~ It

~ - ~

~ ~

,hll Sizes: !%chine, hex. head, heavy series,
semi-finished, car'bon 'steel, per ASTM
A307, Grade B, Coarse thread series per
AHSI B 1.1, Class 2A fit. Galvanized,
cadmium or zinc plated.

AII Si es: Hexagon, heavy series, semi-finished, carbon steel, per
ASTM hi94, Grade 2H, coarse thread series per AHSI
B 1.1, Class 2B fit. Galvanized, cadmium or zinc plated.

'L-4344 Rev 1-76

PGAE CO.

SHEET g OF SHEETS

ORAWING NUMBER

058863
~iCROrii~

REV





SPACERS

All Sizes: Solid polypropylene, ring type, 1/4" min. thickness, flat,
single or double taper style.

- Plat spacers shall be used as gaskets when mating lined
flanges with unlined or dissimilarly lined flanges.

- Tappered spacers shall be used for directional changes
where standard fittings are not suitable to 'angular
requirements (small angles) .

BRANCH CONNECTIONS

All Sizes: Pittings shall be used for all branch connections.

NOTES:

Maximum temperature rating of piping shown in Design Conditions, sheet 1,
is sub)ect to decrease depending on the nature of the fluid(s) conveyed.
Manufacturers or their Chemical Resistance Charts shall be consulted in
all cases to establish maximum temperature ratings for specific fluid(s).

2. Piping shall be installed as shop fabricated only. There shall be no
field-.operation detrimental to liner,'s, integrity .(Welding, bending,
drii'1igg,',tapping, reaming, cutting;- etc'.).

3..' InstaL'lation of piping~field- operat1ons and bolting torques shall,.be
per'.

"manufacturers .recommendations" .

a>

~ ~

~ g

COMMERCIAL REFERENCES

Peabody Dork,.Company
P.O. Box 42081
Houston, Texas 77042

Plastic Lined Piping Systems (Polydor E-5000)

Dow Chemical U.S.A.
Plastic Lined Piping Products
Drawer H
Walnut Creek, California 94596

Dow Plastic Lined Piping Products (PPL)
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HORIZONTAL AND NEW VERTICAL

'HOSGRI RESPONSE SPECTRA
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e

'odal

Point**
Elev.
(ft) Blume-Hosgri

Horiz. Input+
Newark-Hosgri
Horiz. input> .

Vertica'1,
'nput>- 3-Component SRSS

Blume-Hosgri

S ~

J

TABLE '4a,..
CONTAINMENT EXTERIOR STRlJCTORE

MAXIMUM HORIZONTAL DISPLACEMENT~
4 ~

Hot'izontal Displacement (in. )

3-Component SASS
Newark-Hosgri

2

8

10

14

17

19

20

22

23

301.64

274.37

258.27

231.00

205.58

181.08

155.83

130.58

. 109.67

1.124

1.036

0.969

0.828

0.665

0.534

0.394

0.262

0.156

1.016

0. 939--

0.881

0.75.8,; ..'.

0.615 -
"

0.493
'.363- :

0. 243-,

0.143: '-

0;002 .:..

0.009::..';020.

','020

0;008 .'—
0:009:
0;011:"
0,'012'".',

0 .012 ~

l. 124

1.036

0.970

0.823

0.665

0.534

0.394

0.263

0.156

1.016

0.939

0.882

0.758

0.615

0.494

0.364

0.243

0.144

*Effective horizontal acceleration at Containment'hell
torsional respbnse from 5X eccentricity.

**See Figure 7b.

~; s ~

~,"I

due'to absolute sum of translational response and

t, I'

~

~ ~

*

I ~





TABLE.4b

EONTAINNENT. EXTERIOR STRUCTURE

HAKIHUH VERTICAL OI SPLACEHENTS

Nodal
Point*

El ev.
(~t)

Blume-Hosgri
Horiz. Input

Vertical Oi spl acement (in. )

Ne'wmark-Hosgri " Vertical-: . 3-Component SRSS

tforiz. Inpu't: -;. Input:-.'-', - Blume-Hosgri
3-Component SRSS

Newmark-Hosgri

'2
8

10

14

17

19

20

22

23

301.64

274.37

258.27

231.00

205.58

181.08

155.83

130.58

109.67

0.032

0.198

0.228

0.240

0.221

0.196

0.158

0.109

0.058

0. 029
"-'"'.175

*

0.202 . i
0.211 .

0.196 .

0.174

0.142:
0.098 .'" ..:

0.053 =;,

.'' 0.108- .,:::.';

. '.07,6,
0.066

0.056 '„.,
0.049 .;,

~ . 0.041
"..'.-'.031

'- 0.020

0 010

0.113

0.212

0.237

0.246

0.226

0.200

0.161

O.ill
0.059

0.112

0.191

0.213

0.218

0.202

0.179

0.145

0.100

0.054

*See Figure 7b.
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TABLE 4c

CONTAINMENT'.INTERIOR STRUCTURE

MAXIMUMHORIZONTAL DISPLACENENTS:AND"ROTATIONS*
*

~ I

Nodal
Point**

28

34

Elevation
(ft)

140.00

114.00

Blume-Hosgri
Displacement

(in.)

0.05

0.03

;NewNark-Hos gri. ".
= Displacement';.-

(in.)

, 0,06

'.03
~ ~

Blume-Hosgri
-'. Rotation

.(rad x 10 s)

).13
0.78

Newmark-Hosgri
Rotation

(rad x IO s)

1.21

0.82

"Due to horizontal input only.
~See Figure 7b.
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g ~
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CONTAINMENT INTERIOR STRUCTURE

MAXIMUM VERTICAL OISPLACEMENTS"-

Structure Location Elevation
(ft)

Oi sp1 acement
(in.)

Concrete
Structure

Nodal Point 71

Nodal Point 49

Nodal Point 28

Nodal Point 7

14o.oo

114.00

lo6.67
101. 33

o.oo54

0. 0032

0.0024

0.0015

Annulus.'
(Steel'

S t ructure

Frame 1

, Frame 2
I

-'...„.'".,"'':Fryme 3 ~

Frame',' ':..
Frame 5

'Frame '1" ~

F'r'arne 2

~ Frame 3-
Frame 4

Frame 3

Frame 1

Frame 2

Frame 3

Frame 4

Frame 5

Frame 1

Frame 2

Frame 3

'Frame 4

Frame 5

140 00

= ..140. 00.

"". ".1„40'0

;140.,00.

140.00

116:86

1.16. 86

li6.86 .

116. 86

116.86

106.67

lo6.67

lo6.67
106.67

106.67

101. 33

101. 33

101. 33

101. 33

101. 33

o.o6o

~ q1

'0.035 '.

0.050 „,.

0. 0'31

0. 037

o.o56

0. 015

o.o28

0.026

0.026

0.037

0. 014

0,035

o.o4o

0.014

0.032

0.080
...::, o:069

~,, '--.;-,0;.057:,.'',...:
0. 082

Due to vertical input only.
See accompanying figures.
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75

34
<P'w
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i

Plan

71 79

Frame 3)
/
//

78 77 76

LEG EII0
I

. 2 —Aode.'njiinbe r
I *

'I

90 89 88
7i .„87

o —.steel structure mass point
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31 30 29

109 8
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li9

28 36
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S7 S6 SS

35 34 33
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50 62

li9

28 lio

7 19

61 60. 59

~ ~

39 38.37.

18 17 F 16,'

65 6li 63

i13= li2 lil

22'1 20

50:.66..
li9

28

7 -:::23

50 70

li9

69 68 67

47 li6 45
28 48

7 27
26 25 24

50 .E I ev, 116.
86'i9

28 E1 ev. 106.67'

~EIev. 101.33'

1

n n
Frame I Frame 2

;.:..5
Frame'3 .-'..": Frame li

i " '.'I eve) t I on s
' ~ ~
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~ .ra .i v ~ r

r ~
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: x,'S)

MOVANT Y(~~)
@CNEMIS Z (/<48)
MVQlT.

"l SN/MT.
NIVMY., (IN)

~,

-S8 ''

rn

" 28$ '. ar wr 'n,W

S ~S

V ~

'* ANALYSSNO.
REV. NOTATE

DEAD LOAD YRlB. P!PE %7. "
4A-26 .

l/ /8-J

~ ~

FQRCE
FORCK

X {LB)
r m)
7- (LS)

- /OO

i /g. BV'/58k m CO 6 . g4 3 l5455 lrt/C

-6 /O3-ai asrVszO Has.OR7R (zH. 8
S tZZSO REVrsSZ) 4S Oar~, AoaSD rrPr8. PASS
EV QATK OESCRIPTl6N OF CHANG%

P. Q. 8. E. CQ.

o4Q2'5/
SY CHKa SH / OF P
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a

4 mW

tu5

I a

0
~ ~

oO
~P

L

'

~ \

"SHSMK" NfAf . DATA. '-:
~ a ~

'I~ ~ ~

";..HOSGRt: CNAL ..DAYA..: -.

ANAL.NO

ANAL
DATE'ATA

PT. NO.
-/ 79'l-/2 -

7P'vtr-

FY ~ (LB) 59
tZ. ZS
o2 S5

Mx (tm.s) 5
MY. (1N-LB)
MZ (tN<B)

//O 58
/ 2
yz 547

+0)p
7q

gyp 'A, g~y P~47 P P S~E SH 4 HS.S.IO-e-SI ~H. 2 oF'4
X

Q < govvt S ggv' Z'. 7 a/f5~ E<+4 ~s~L,t-0-Sd . +ac CHQ
/Iy g///aspic I a/ y4(y p/gp / I $0

Wc< C N4E'





- PROJECT.

FILE NO.

i YPE OF ANALYSIS

ANALYSISNO.

LNE NO. /

SYSTEM g/ SUPI CEA'5 I 2 CCJg

SEISM.IC

SECL NO.8~~

REsTR. ~uce~a 2fP

REV. NO./DATE
CASE
DATAPOINT
FORCE (LB)
FORCE (LB)
FORCE 'K (LB)

10-4- / /ii-ZS-SI SS-7 1 I2- e-77
oS R3 DE'.

7D

Is-ZS-

MOMENT ( -LB)
MOMENT ( -LB)

MOMENT g ( -I B)

MVMT. X (IN)
MVMT. (IN)

(IN)

TY.PE QF ANAL'YSIS

ANAL'YSISNO.
REV. NOJDATE'-'-''"

"'26OZ

972

P

. THERMAL,„

//2.
//3 I/3

. CASE

DATAPOINT
FORCE
FORCE

"'LB)
-. —{L'B)

/
t

(* I

FORCE
" —— -' (hB)

MOMENT ( -LB)
MOMENT ( -LB)
MOMENT ( -LB)
MVMT. (IN)
MVMT. (IN)
MVMT. (IN)

TYPE OF ANALYSIS
ANALYSISNO.
REV. NO./DATE
DATAPOINT
FORCE (LB)
FORCE (LB)
FORCE (LB)

MOHKNT X (IN-LB
HOrt<NT'(I~-~
HOHEhJ7" Z (iQ-LS

DEAD LOAD TRIB. PIPE WT.

IWZcaa

sm ~/hK
~m 4f CA~Tvaa5

gE.E'I-IT.

(

&1569 K'/ks
P. G. 8. E. CO.

go-g-gy

EV OATE

<Eui SE'D ncg40
OESCRIPTION OF CHANGE

Hkl
BY CHKD. SH 3 OF+ REV.





PROJECT.

FILE NO.

LINE NO. I K Zgl 8'

SYSTEM gll $4'Pr C R 2 Ngy g-PggnJ

SEQ. NO.~
RESTR. ~ANC . ~%if

TYPE 'OF A'NAL'YSIS

ANALYSISNO.
REV.*

NO;/DATE''A'SE.':=.'ATA

POINT
FORCE < (LB)

..44-2S IR .

. 'I2-28-7

SEISMIC

AA-28 iR"
lz-1S-7 7. it.-/ 7-'8l

DDE'7
I

m-tt,.- W-28':
>Z-zc-,7V'osC

al ~R.I

FORCE . (LB)
FORCE (LB) 2.
MOMENT w ( IA'LB) 2.

MOMENT W ( le LB) (nl
MOMENT 6 (/h(-LB)
MVMT. (IN)

I I ran

MVMT. "(IN)

F
C

MVMT. (IN)

TYPE OF'NALYStS
'ANALYSIS'NO.'EV.

NO./DATE"." .

CASE

DATAPOINT
FORCE--: --

". -"(LB) '::
FORCE .

FORCE; —..- ':..= —,——.-(I:B)
'OMENT-"''-LB) '

MOMENT ( -LB)
MOMENT ( -LB)
MVMT. (IN)

'VMT. ' '(IN)
MVMT. 'IN)
TYPE OF ANALYSIS DEAD LOAD

ANALYSISNO.
R EV. NO./DATE
DATAPOINT
FORCE (LB)
FORCE (LB)

~ ~

':. '.="'.HERMAL..'.

TRta; PIPE WT.
44-2m< I

Iz-2'8-77

FORCE Z (LB)

NOHEQ7 X (InJ-LS

MOHZZ Y(I4-C8)
HoHE~ 2 (w'-~)

I+7

-32

I30
5E~ API Fok
S'i~ ~ &BC~~~

7 z-g9/ Av m s > Wm ci

P. G. 8. E. CO.

0-9-ci
EV DATE

Ck Oi i 6'0'30e~ 7/i . Ldr
OESCRIPTIQN OF CHANGE BY CHKO. SH 4 ~ OF 4 REV.





PRC4ECT.

FILE NO.

LINE NO.

SYSTEM RYsbP7 CLIPS /Y2 CCk'DD'A HDR

SECL NQP~
R E5TR. b3

PE OF ANALYSIS

''AF(ALYS(S NO.
REV. NOJDATE,
CASE .

DATAPOINT
FORCE X (LB)
FORCE (LB)
FORCE (LB)

i MOMENT ( c -LB) I

IMOMENT Y ( /l'LB)
I MOMENT' IM-LB)
, MVMT. X
'VMT. Y (IN)

-24
f-

SE3SMlC

4 I( 28

0
MVMT... „(IN) C7, OC o. od.

TYPE OF'NALYSfR
ANAI YSIS NO..

~ REV.'NO;/DATE .".

CASE
TA POINT

'E

X (LB)
(LB);:

FORCa. ' (LB)
MOMENT- X ( —.--LB)
MOMENT' ( -LB)
MOMENT ( -LB)
MvMT X

THERMAL

~ '
~ t

'

MVMi.
MVMT

(IN)
(IN)

TYPE OF ANALYStS
ANALYSISNO.
REV. NO./DATE
GRATA POINT

DEAD LOAD
4R -24

i(- 23- S

TRtB. P(PE WT.

I(-8-7

FORCE
FORCE Y
FORCE

(LB) I

(LB) I

(LB) I

II>-t-8I hlEM +Sl-2b H 0 DEAD LD. I.<ADS MOvfQGQ 5 IHGCEASE

.'EVJ DATE OESCRlPTION QF CHANGE BY CHKD.

P. G. 8, E. CO..

OF





O
CO

I

PROJECT.

FILE NO;

TYPE OF ANALYSIS

LINE NO.

SYSTEM 'RV5CJPT'CLA'5 Z CCk RE7. O'04

SEISMIC

SEO. NO~
RESTR. ~ 9

"", "ANA'L'YSIS'NO.

RFV. NOJDATE
CASE -'l

~ ~, ~

"': '--.;- DATA'MINT-
FORCE '.X - (LB)
FORCE Y (LB)
FORCE Z (LB)
MOhLENT X ( -LB)
MOMENT Y ( .LB)
MOMENT Z ( -LB)
MVMT. X - (IN)
MVMT. Y (IN)
MVMT. + Z ..(IN),

p ~ /)

TYPE OF ANALYSIS
ANALYSISNO;:
REV.. NOJDATE .: '=::"i '

-'ASE'';*

4R -"I4
4 tn-I&-St

2" '''

'.

o,od.o...0, t

4 ~

4-8- I

a. I2-Si-SI
H o5'

4 0

o.o96

THERMAL

V
'

~ > ~

O'ATA'POIN|"':
FORCE X (LB)
FORCE... Y ~ -".. '.'(LB)
FORCE- Z-- . - —- (LB)
MOMENT':X ..'. (.'. =L'8)
MOMENT -Y=-'.-(--" =LB)
MOMENT ( LB)
MVMT. X (IN)
MVMT. Y (IN)

,, MV,MT. 'P - (IN)

TYPE OF ANALYSIS
ANALYSISNO.
REV. NOJDATE
DATAPOINT

'

F

~ W '

DEAD LOAD TRIS. PIPE VfT.

FORCE X
FORCE Y
FORCE K

(LB)
(LS)
(LB)

I)-IS-SI

OATF

g fg/ gg- I g Pg g PfO5 I OII05 MOVG<SU 5 I 4Q?E'I 5GD

PP 7
DESCRIPTION OF CHANGE BY CHKb. SH + OF ~ RiY.

P. G.a E.co,





RESTRAINT 8. RIGID HGR. DATA
I INE NO.

;REST+AINT..)5IRECTiIOH ~ „,.>

SKIS. ANAl NO. Gk QA E
SKIS..DATA.F'iT.

SKIS..FORCE,-(I.S)-
SKIS. MVMT (INCH}
THERM. ANAL HOW DATE
THERM. ElATA PT.

I-~- SZ S~ - Z >r~ C

*am, Y
4A, -2a / s-is-7r

55.
pg,o. -..7.'. Py o Q . IPX o .000
4'x o.QQQ 4Y o.oOO'~ o.o I8
a,gA / S-ea-rq

290 N ORBAL

-3gq0-2, ~/ C

WA'-1 - S-7

FV o+ 34
,4<8 4V «.OI 3

29'4 Z / 8-ZO-74

THERM. FORCE (LB) Pa o — Fy o —. FZ o — Fw ~ F~ Far
THERM. MVMT. (INCH)
Pll E MAD VPf. (LS)

ba«-.026 4V o OI4 bt « .Ol x .,045 dr~.03T h8~ .023
Fy «87

LINE NO.
RESTRAINT,,IR ECTICN

'SKIS. AN'A'L'NON"'DATE
Y.

'G'R. I 'O'A- R'9 9-2 I ANA
SKIS. DATA PT.
SEI rORCK . (L.S) Pa o+I38. Px «,000 Pa «+0 I o+.000 *

.'SKIS.MVMT;(INCH '0;.'. v'Obb: bx, 480, 4V «,ddt-', b<«',
( t

~

: 'THERM..ANAL Nb;5'DATE gCa '8-'RZ. 74 'CC
~ .. THERM. DATA,Fr:.-: "'.::.'."290': "':: '

~iKRM. FORCE (LS)
~ THKRM. MVMT.

(INCH).'.II

E'KAQ NT. (tJS)

LINE'NO. "
RESTRAINT DIRECTION

Pg o Py o fg o

aa -.O2.|o 4V .Oi. 4~~0I6
~,

~ y I~

SKIS. ANAL NO.Br CIATK
SKIS..OAT.A PT
SKIS- I ORCK "(L B) Fa o+ Fi«

HQSSRI ANAL

Saon po+ @go+
SKIS. MVMT. INCH)
THKRM. ANAl NO.Bc DATE
THERM. DATA PT
THERM. raRCK tLS)
THERM. MVMT. tlNCH)
I II E DEAD WT. (LS)

bx oi

bx«

fza
bio

bg o 1f o bc «

h'Cj'R M>/D5~4ES 'CA'PZ,OF 1 " 'FORCE A'7 NODE's K 55 0/tj 8E'ISPf 14'

AOGQEI @8-Zg, FOR LIA'E'I-<-328'-Zg~

,....,,.RE V.3.FaR.A/X4'.,iso~ „c7rPZH,.SEE.. Sh'T5, /42 h'.S.s, Id-y-yj SH. 3 o+9
RGv. 4 1'0R NGw PE,H05,$ pL, PAYA egg qH)5

CSN D.CARTER I-IO-So(REV, Z)
p.H. i 2-I 8 -8/

~~ ~ Z.~wSAP <ZV.2
/~ /p «go

zsv.z p'a ~HA fgi'





PROJECT.

FILE NO."

LINE NO.

SYSTEM ~I ~~~r CLR5'l~ZCCJI EE7 HDR

sea. w&~
RESTR. ~~

TY~PE -OF~ANALY,SIS

ANALYSISNO.
REV. NOJDATE
CASE
DATAPOINT
FORCE X (LB)
FORCE Y (LB)
FORCE Z (LB)
MOMENT X ( -LB)
MOMENT Y ( -LB)
MOMENT Z ( -LB)

d.A-Ik
4 t2-(6-8I

SElSiVlfC

0 ) 4 i>-II-B

MVMT. X (IN)
MVMT.....Y...., .; (IN) ..0
MVMT. Z (IN)

TYPE OF ANALYSlS
ANALYSISNO.
REY. NOTATE

THERMAL

DATA
POINT'OR

CF X (LB}
FORCE Y (LB)
FORCE Z (LB)
MOMENT X ( -LB)
MOMENT Y (

MOMENT P ( -LB)
MVMT. X (IN)'Y ''(IN)
MVMT. 2 (IN)

TYPE OF ANALYSfS DEAD LOAO
ANALYSISNO.
REV. NOTATE
DATAPOINT

TRf8. PlPE UVT.

FORCE X
FORCE Y

'ORCEK

(LB)
(LB)
(LB)

I>-t8-9 HEe cf 0-I4 H05 OE, LoA05 wovEuEu 5 iuCREPSEO

P. G. 8, E. CO.

GATE OESCRIFllON OF CHANGE OF





PROJECT.

FlLE NO.

YPE OF ANALYSIS

ANALYSISNO.
REV. NOJDATE

DATAPOINT
FORCE X 'LB)
FORCE {LB)
FORCE {LB)
MOMENT ( -LB)
MOMENT Y ( -LB)
MOMENT ( -LB)
MVMT. X (IN)
MVMT; '7 (IN)
'MVMT;, Z (IN)

TYPE Ol= AN.ALYSIS.

ANALYSISNO.
REV.'NOJDATE

LINE NO. EEO. NO.

THERMAL

SYSTEM RV'SVPJ CARS /gal CCgsuPh~oP

SE)SMIC

p4 -26
II-m3-

DATA
POINT'RCZ

X.
FORCE (LB)
FORCE (LB)
MOMENT X ( -LB) .

MOMENT' ( -LB)
MOMENT . { -LB)
MVMT. X (IN)
MVMT. {IN) l

MVMT: . P (IN)'I

TYPE OF ANALYSlS
ANALYSIS'O.
REV. NOJDATE
DATAPOINT

DEAD LOAD
4A-2b

TRfB. P(PE WT.

FORCE
FORCE Y
FORCE Z

(LB)
{LB) l

{LB)I g

4 tz-7-8I
/G-5

REV'ATE
I

DESCRIPTION QF CHANGE

MECJ d -2 HO 0 LC40 LOAMQON'

P. G. 8, E. CO..

CHKD. W 2 OF 3 RE%.





FILE SS

RESTRAINT 8 RIGID HGR. DATA .

~LINE'NO
RESTRAINT DIRECTION

-3290-2 ~i'2 IC I -K- -P /Z. C

SKIS. ANAl NO. Ch DATE 4A -IS - I 8 - 7S -4A -24 9-I5'77.
SKIS. DATA FY.
SKIS. FoRcE {Ln)
SKIS. MVMT. {INCH)
THERM. ANAI NO.& DAYK
THERM. DATA PT.
THERM. FORCE {LS)
THERM. MVMT. {INCH)
PIPE DEAD NT. {LB)

Fae, Fee 0
4Y e.013 bs e.0

lgQ Fa o+ 73 Fy e+g4 Fs e

ba,OOo by e,DOC< bs e.0 I 8
2nO ZZ . 8-20" 74'SA 8-22- 74
BET. '75 I 05 BF T 2 7 2'VO NORMAL

P'~ ~ F ma P'~,
4a MZ3 by e02 bs e.032 4w "--.0IG 4y~.Oat LZ= OLQ

LINK NO.
RKSTR'AINT DIRECTION
SKIS. ANAl NOW DATE
SKIS. DATA PT

< R.I 4A -
I 8 't - I 2- Rl ANAt 4A,-261'V-

SKIS. FORCE. {LS) pg a+a ~ a,o . s e~570, Fa,e+)3 e+ G.
SKIS. MVMY.{INCH)
THERM.,ANAL NO.8k DATE
THERM. DATA PT.
'THERM. FORCE {LS) .

THERM. MVMT. {INCH)
I IPE DKAD NT..{LS)

k

LINK NO-
RKSTRAINT DIRECTION
SKIS. ANAL. NO.S DATE

4 '. I+ re.000 4'se.
~ k ~

fye, . FSe
by o bse

k

.,OoO by e.000 bs.e.
8 ',:6-22'-:74".;
BET. 287 f29'0 ACC

Fys — F T — Fx =

..-.ai av . 8 ~= .ai

HOSQRI ANAI
SKIS. DATA PT
SKI+ FORCE {LG)
SKIS. MVMT. INCH)
THERM. ANAl NO.8c DATE
THERM. DATA PT
THERM. FORCK {LS)

P e+
bae

e4 rs e+
4se

@ye+ Pse+
4se

THERM. MYMT. {INCH)
PIPE DEAD ST. {LS)

ba<~ by bse

HQR. 00/SBR TAKf8 CARE OF Y'PORC'8'A7 IYOOE PT55'N SZIShtlC
j/08)iI 4A -ZS, ~/.d //i'-K Jabot - 2 //i.

RÃv3 Fag kzArHas.lrwrw sH sos. //Z gS.S. /0-5-8/ ZH.30F3
gGV. 4. Fo R (JEST Hol DB Q pt. nATR SEE SHIES t 4Z PH. I>-t8-St

asm o.cARTER /-9-So(RZvz) CKQh CHS w.~~~g~y

@gal

p
/-/4-go
h/0 cHH45 g



~ i



I

C)
CO

I
I ROJECT.

FILE NO;

LINE NO. [ 3 D Pf Q SEO. NO5~~

EyEyEM gi'SOPH CZA'5 /g'g CC.k'ES7'hag PEEyq. Y
TYPE OF.ANALYSlS

ANALYSISNO.
REV. NOJDATE

DATAPOINT'ORCE

X (LB)

4-A - Ib
4 I)-I'b-8 IO-3- i

SElSMlc

dW-Ik
*4 Ii-II-g

'i5'ORCE

Y (LB) 9
FORCE Z (LB)
MOMENT X ( -LB)
MOMENT Y ( -LB)
MOMENT Z ( -LB)
MVMT. X (IN) o.513
MVMT. Y .

' (IN)
MVMT. Q K (IN) o.gl3

TYPE OF ANALYSlS
ANALYSISNO..
REV. NOJDATE

g7l

I.268

THERMAL 4

DATAPOINT
FORCE - 'X
FORCE Y — =- (LB)
FORCE . Z ~ ...-(LB)
MOMENT X''( '.- -LB)
MOMENT Y ( -LB)
MOMENT P ( -LB)
MVMT. X (IN)
MVMT. Y (IN)
MVMT, P 'IN)
TYPE OF ANALYSlS DEAD LOAD
ANALYSISNO.
REV. NOJDATE
DATAPOINT

TRIB. PlPE WT.

FORCE X
FORCE Y
FORCE K

(LB)
(LB)
(LB)

{2-Ia- QGN d.R-{6 DE $ Ho5 {.aAD5/AovEHGu 5 ILjGRGASKD H
P > ~

SY CHKO.OATE OESCRIFI'ION OF CHANGE

Z )C

P. G. 8 E. GQ.

] 0F





PROJECT

FILE NO.

YP..E .OF,ANALYSlS

ANALYSISNO.

LINE NO f gZ Pg

SYSTEM ~~>4'Pl C/ RS /P'2 CCh'SPI HoR

SEISMIC

uA-z

sao. No.~~'K4~
1EsTR. 3/I

REV. NOJDATE. ~ ..
CASE
DATAPOINT
FORCE X (LB)

4 1-28-'8

FORCE (LB)
FORCE (LB) I

MOMENT ( -LB) I

MOMEN i Y ( -LB)
MOMENT ( -LB) 0
MVMT. 3 X (IN)
MVMT...„.,Y...'. -.,;,.(IN))I .-.,;.:.
MVMT. g Z (IN) I

TYPE OF'NALYSlE,
ANALYSISNO;" *

R EV.'NO./DATE
CASE

TA POINT I

'RCE ' '." ' 'LB)' .

i (LB)
'FORCE" ' ' '' (LB)
MOMENT' ( -LB)
MOMENT Y ( -LB)
MOMENT ( -LB)
MVMT. X (IN) I

MVarr. '
(IN) I

MVMT: P (IN) I

I, 0
u,~r

.'2 22

O.

5'6'HERMAL

C ~

TYPE OF ANALYSlS
ANALYSIS'NO.
REV. NO./DATE
DATAPOINT

DEAD LOAD
dA->6

TRIS. PIPE YVT.

FORCE
FORCE Y
FORCE Z

(LB) I

(LB) I

(LB) I

-7I

NE&44-2g Hy 5Ql. L04DS MovEME4 5 (44PEA5ED

P. G. 8. E. CO..

R DATE DESCRIPTION QF CHANGE CHKD. SH g OF P R EV.
'





~ 8o+

Q-9i c0 Zr cLWK NO.'
KSTR'A'INT'DIAKCTION

I AMAISKIS. IDEAL HO. Ch DATE
QKLS. DATA.PT; . ~ 'P

IKIS. FORCE (IQ) '-
~ Fx ~ g,a Fx e+ () +4, / 4ye

ga+
gDSKIS. MVMT. INCH) O i,gf'( Oy~O.D Og

THERM. ANAa NON DATK Z 9 4 2Z- -ZO-7
THERM. DATA PT.
THKRM. FORCK f ldll)

~ "BQ oem z.

Fxe o Fy"eo Fgo Q Fx e

THKRM. QVMT. {INCH) Ox~O. Oy~ O O Og~-d. i Ox< OY+ Og~
ATA PT. FoRcr. Ls) Fr ~ -ZTa~.~PIPE DEAD NT.ANAL NO.fh DATE

ccLINK NO.
Y spISM. opZYy'<)sW. o&4RKSTRAINT:DIRECTION

ANAL 4 - CSKIS. ANAI NOAt DATE
SKIS. DATA PT.

Fxcl+. 0 Fy> 25'go' 0SKIS. FORCE tt 5) Fin+' . + «+ 0
Ox. 0;/26 Oy'~ . Og'~0.2'/0SKIS. MV+T.:(INCH) ..:. .2 4y 0 'g +OMAN

2-THERM. ANAI No.h. DATE r
THERM. DATA PT

Fx ~ Fy «A~v gun Fg 4THERM. FORCE tI 8)
THERM. MVMT. {INCH) O,x «-o;13 Oy ~O.O" 4g «-O.I Ox s-O.r'x Oy -O.a= Og o-O.i
PIPE-DEAD NT. (L.S)

LINE NO.
RESTRAINT DIRECTION
SKIS. ANAI NO.& DATE
SKIS. DATA PT

HOSGRI AL

F Fgs'fx II
Oxs

sKIS FoecK'"0:o) Fx ~ +

OxSKIS. MYMT. INCH) y0 Og~
THERM. ANAI NO.Qc DATE
THERM. DAT* PT.

Fx aTHERM. FCRCK (L a)
THERM. MVMT. {INCH) Ox aOx< Og+ Oge
MASS. ANAI Nb.dc DATE DATA PT. Fx i Fgs

1 h'El'8 LOTS g/d7 PC. 5HOr4JAloAJLgAIE

po e~Wnta< - >z- z;-
6

MS: CHQ ~. rtaSep R'EI'Z
s-s -8<

XE'V4 HuH +H~ ~05 '~~ g~p~. /gg h'.S. 5. xo-z-u Z+. 0 os
pH. i z- I S - 8 IPEV. g FuR I45& 805,PE,$ PI. IIAP 5EE 5H)5 f gg

d'.
9 ':fArz'~ ozu~ ' 9S 8~~%'acr





PROJECT.

FILE NO.

LINE NO. 9Z
Z'YSTEM4V'SPPT'ZR~ I/2 CC.MSOPHDR

SEQ. NO.

Rasps. Y~~ Z

YPE OF ANALYStS

ANA'LYSIS'NO.
REV. NOJDATE.
CASE

'ATA

POINT'ORCE ~ (J. (LB)
FORCE (LB)
FORCE (LB)
MOMENT -LB)
MOMENT' ( LB)
MOMENT' -LB)
MVMT. X (IN)
MvMi. Y - (IN)

g ~

1

SE3SMIC

57

4 .(.-a.~-SI

QoSCEI':,49

25

o, /&-I ~

MVIsr..Z (IN)

TYPE OF ANALYStS

"di
87'HERMAL

o '70"

ANALYSIS.NO...'. ~

REV. NOJDATE

DATAPOINT
aRC~ X

FORCE

- (LB)
(LB)
(LB)

~ 4 ~
~i .''> ~

h
~

V . ~

MOMFm'. ('L'B)
'OMENTY ( -LB)

MOMENT
Mvm. X

, MVMT.
MVMT:

-LB)

(IN)
< IN)
(IN)

ANALYSIS'O.
REV. NOJDATE
DATAPOINT

II- ~S-S I

TYPE OF ANALYStS DEAD LOAD TRIB. P PE VfT.

(- Z-
AZ> 4-

FORCE
FORCE Y
FORCE

<LB)I
<LB) I

<LB) I

?.5 >

n/

~y'z.-<8-$

RGvI ~E/0 4o+6RI A HD~~ >~~5 9 PJ t>.k S.

P

P. Q. 8 E. CO..

OESCRIPTION QF CHANGE BY CHKD. SH ] OF RB/





CO
I

PROJECT.

FILE NO;

TYPE OF ANALYSIS

ANALYSISNO.

LINE NO.

SYSTEM 4VUPPED CLA'5'gP CCk'RETAIL

SEiSMIC

sea. wo3~
RESTR. ~ R.

'OA-I
REV. NOJDATE
CASE '

~

OATAPOINT
FORCE X (LB)
FORCE Y (LB)
FORCE Z (LB)
MOmNT X ( -LB)
MOMENT Y ( -LB)
MOMENT Z ( -LB)
MVMT. X (IN)
MVMT. Y (IN)

" MYMT. 'F (IN)

TYPE OF ANALYSIS
ANALYSISNG. '.

REV. NOR)ATE':= '."

CASE
OATA POINT
FORCE X (LB)
FORCE.' Y ' (LB)
FORCE Z (LB)
MOMENT' ''',( '-LB)
MOMENT. Y (- -LB)
MOMarr Z (

MYMT. X (IN)
AA%T. Y (IN)
MVMT. 2 - (IN)

TYPE OF ANALYSIS DEAD LOAD

4 lz-S- I

a. 5o5

nsoz

THERMAL

TRIS. PIPE NT.

l)Z-IZ-8
Ho9d,RI.

8

I'870
/. P8/

ANALYSISNO.
REV. NO/OATE
DATAPOINT
FORCE X
FORCE Y
FORCE K

(LB)
(LB)
(LB)

o Ii-IS-Sl

i2-SAI

OESCRIFTIQN OF CHANGE

P. G. a E. CG.

O Z~ ~Car I3I)Ce@ P
f ~

8Y CHKKL SH Z QF 9



0



"~ IL',!NE"blO.

g ++/

RESTRAINT 8 RIGID HGR. OATA
/-* — 0- ~r c C

~ r

RESTRAINT DIRECTION
SKIS. ANAL HO. 4h DATE-
IKS; OATA PT': ..

5K15. FORCE'(LQ)

GRI ANAL

'L'xi.'' gs g axe g @gal+ g
SKIS. MVMT. (INCH)
THERM. ANAL NOW DATE
THKRM. 'DATA PT.
THERM. FORCE (LB)
THKRM. MVMT. (INCH)

4Yog g dg~ ~

oa

dx i-0. bv d. M 4 g o<. bx~
Sac 0 Fyi Fga g Pxe

~ /94~ O.OO

Pfo . Pgs
df o dg~

IPE DEAD NT ANALNOR DATE

„,,LINK,,NO.
'RESTRAINT 'DIRKCTION

ATA PT.

9.2, -„, „r„1 ...C.r

( gy( PhN

-Ziz /C
o >

SKIS. ANAL. NOAr DATE.
SKIS.. DATA FT.

SKIS. MVMT'.(INCH
-.,: ';THERM.'NAh. QO;6 DATE

THERM. DATA PT

F28 v'. 8
'bx >0.09 4V ~ O'OO 4g 0 22

I ANAI

z~
. Co dy~ OO dg

7 CCI

n

x /

THERM. FORCK (LS)
THERM: taVMT. (INCH):
PIPE DEAD NT (I 8)

Fx~ 0 Fr " «~ 0 Ix~ . O. Fr.~.-
di a-g/Qp bf N . O. 4g«0./00 dr~-D./I = 4Y ~C.OG bg 0/Q

I INC NO-
RESTRAINT DIRECTION
SKIS. ANAI NOW DATE
;SKIS.—DATA"-Ff.
SKIS. I'ORCK (I.B)
SKIS. MVMT. INCH)
THERM. ANAT NO.h DATE
THERM. DATA PT
THERM. FORCE (LS)
THERM. MYMT. (INCH)
MASS. ANAL . D TK

Px ~5
dx~

Py a+

dy a

Pg i+
dgs

4g 0

DATA PT.

HOSdR A

pg o
bxi

Fg +
dg~

bg4

ggyg Q/),Z4 p ' %~4 ~ Q ! / gc
d s-g-8o

H A5 id-S-9/ Sh'<<3



0



C)
CQ

I

C)

PROJECT.

FILE NO;

TYPE OF ANALYSIS

ANALYSISNO.
REV. NOJDATE
CASE

'ATAPOINT
FORCE XA44~ (LB)
FORCF Y (LB)
FORCE 2 (LB)
MOMENT X ( .LB)
MOMENT Y ( -LB)

MOMENT Z ( -LB)
MVMT. X (IN)
MVMT. Y (IN)

A-2

SEISMIC

0-4- 4 ii-U-SI
. 'Was

3 3 Bz;

O.'A%7 "
0

LINE NO.

SYSTEM RP'SdPT CLED /A2 C'Clu'SCJPNbg

~ 'L'

&

'

MVMT.,"F (IN)

TYPE OF ANALYSIS
ANALYSISNO.
REV NOJOATE .

'::. s.

DATA
POINT'ORCE:

X .. (LB) .

FORCE: Y' ', 'LB)
FORCE" "Z " '' (L'B)

I i 2

' ' " ~

O.'522"

THERMAL

\
~ p

8 ~ I, ~ ~ ~ ~

- .-- MOMENT .X- -;.-(-=La)
MOMENT Y' --LB)
MOMENT { -LB)
MVMT. X (IN)
MYMT. Y (IN)
hlVMT.. 2 (IN)

TYPE QF ANALYSIS DEAD LOAD
ANALYSISNO.

TRIS. PIPE WT.

REV. NOJDATE
DATAPOINT
FORCE X
FORCE Y
FORCE K

(LI)
(LB)

II-Z, -8I
3Z~ 3

-92
5

~( pO

~l
(4

h'8-'gI

oE
DATE

R~iSM S/oSSBI ~ AVgar&~M~
~ g

OESC8IPTIDN OF CHANGE SY





\

CO
I

PROJECT.

FILE NO.

LINE NO.

SYSTEM Zy'SUPTCLRS IKZ CC&'R<7 ~>R

SEO. NO.~~" g/
RESTRX

TYPE OF ANALYSIS

ANALYSISNO.
REV. NOJDATE
CAS
DATAPOINT
FORCE X (LB)
FORCE Y (LB)
FORCE Z . (LB)
MOMENT X ( k- -LB)
MOMENT Y ( )IR. -LB)
MOMENT Z ( ~LB)
MVblT. X (IN)
MVMT. Y (IN)
'IEIVMT. ~'~ '(IN)

TYPE OF ANALYSIS

Z, coo

SEISMtC

" +']z-iw

l7

d'..3QZ

',,THERMAL

4A-Ib
4 rz.-l7-8I '.:.-.

-"-':.-.'omal."

Z'0$

Z.O/7

~ ~

.
ANALYSISXO..' ~

~ ".
REY. NOJDATE
CAS

DATAPOINT
FORCE, X .. - (LB)
FORCE -Y - --- (Ls)
FORCE. Z -' '" (LB)
MOMENT- X--- (--.'=LB)
MOMENT Y ( -LB)
MOMENT ( -LB)
MVMT. I X ON)
QVNT. Y .'.{IN)
MVMT. 2 (IN)

TYPE OF ANALYStS
ANALYSISNO.
REV. XOJDATE
DATAPOINT

DEAD LOAD

0 z- ~-~i

TRlB. PfPE WT.

{-'0-

I g ~

'I ~

FORCE X
FORCE Y
FORCE Z

(LB)

(LB)

DATE

<V~gaj) pag4+/ . ~D ~& ~@~ DP4

~ I
DESCRIPTION QF CHANGE

Z

P. G. 8, E. CQ.





I'INE NO.

~ 4g'g

RESTRAINT 8. RIGID HGR. DATA
O — '/. c

RESTRAINT QIRKCTION
SKIS.''ANN .NO. Ch ClATK ~

SKIS.OATA FT' '

SKIS. FORCE (L.G)

SKIS. MVMT. (INCH)
THERM. ANAL l40% QATE
THERM. QATA PT.

4 . $~4y 0.00 4s« .

I NAI

g age+ g ~ Ãs«+ D
4y «d. OO

THERM. FORCE (m) Fgo g fy « — Fs«g Fge
4g «-0.9/ 4y «0.00 bs «-PJ82 4g «THERM. MVMT. (INCH)

PIPE QEAQ KT.ANAl NO.Ih QATK " ATA FT. —FOR
4y« 4s«

LINK NO.
RESTRAINT QIRKCTION
SKIS. ANAI NON QATK
SKIS'' DATA PT.

'=':".'KIS."FORCK'(uS>.'.:.-.":

SKIS..MVMT (INCH

/,c

Fgo4''y'o+.. '
Ps e

4g «0.4 4y «g. g 4x«g-

C+gp'P4N

4 /AL
I ANAt dd-7/i

w3 4V «S. 5
4s.«.-,'II

THERM DATA PT.
mERM. FORCE (I;Sl- Fg«g IFy«5 Fs«" g Fg«. g fy«

cX ~ 7
CQ/

Fs«
THERM. MVMT. (iNCH) .. '

I'll'E'KAQNT'I 5).

4g.«.d' 4y~'Oi 0 4s «OA

**

4g >-D./0 4y «8 4s-«4A77
j

* ' ~

I.INK NO.
RESTRAINT DIRECTION
sais. ANAI NOAE DATE
Sais. DATA FT
sais. VoRCK (Ls)
SKIS. MVMT. lNC
THERM. ANAL NOAh QATK
THERM. DATA PT.
THERM. PRrK {t.g)

pg o
4g«

Py«f Fs «+

HCSSRI ANA

THERM. MYMT. (INCH)
MASS. ANAL NO.5. QATK

4s «

fQATA Pi. Fx«

k





I

~ ~

PROJECT.

FILE NO;

TYPE OF ANALYSIS

ANALYSISNO.
REY. NOJDATE .

GASE = .

DATA
POINT'ORCE

g 4 CL (LB)
FORCE. Y (LB)
FORCE Z (LB)
MOMENT X ( -I B)
MOMENT Y ( -LB)
MOMENT 2 ( -LB)
MVMT. X (IN)
MVMT. Y ON)

'MVMT (IN)

LINE NO.. 5259

Z'd

-9-

SEISMIC

-2|'I-2b-Sl

5'/

SYSTEM PfsuPf'cLRS rP'2 CCu'so'P HDW

HHL No.~l- 2+ 4 (

RESTR.

~ ~ ~

TYPE OF ANALYSIS
ANALYSIS.NO... "..",.

: REV..NOJDATE - "* '- ~ i

THERMAL k 4

. DATAPOINT
FORCE. X -- ~ . (LB)
FORCE' ": -. 'B)
FORCE ' 'LB).
MOMENT . X ': ' '.'=LB) .

MOMENT Y .
( -LB)

MOMENT ( -LB)
MVMT. X (IN)
MVMT. Y (IN)
MVMT. 2 (IN)

TYPE OF ANALYSIS DKAO LOAD

*

TRIS. PIPE NT.
ANAIYSIS NO.
REV. NOJDATE
DATAPOINT
FORCE X
FORCE Y

'ORCEF

(LB)
(LS)

4h,-24
l <-23& I 7 7

&,p

- (H)

+ 0

Y)
ling

g c>~ c.a~ gdcRM58 DPJ. PP8

Z
A'.

G. 8 E. Co.

OATE DES RIPTICN OF CHANGE BY CHK11 5H /'F R«~





LINK NO.

IFLE SS
~ /ZD

ROSTRA)NY 8 IRIGID HGR. DATA
RESTRAINT DIRECTION
SEIS. ANAL NO; 4h DATE .."

SKIS.'DATA PT
'KIS.FORCE {LS)

SKIS. MVMT. {INCH)
THERM. ANAi NON DATE
THERM. DATA PT

Fa«0 lye @3 «
ba «/. by o d. OO 4* e/

5'- -73
EA/l / 7+

9/
p Fy»+/9g Pao + 0
ba g. 4V» d.N

g Pg 7P 4-go 7$ p7 g/(NA
THERM. FORCE {m)
THERM. MYMT. {INCH)

Fye-3/9 Fc» 0 Pae 0 @ye .0 Pee 0
»-9./2 by »O,OO bard.ZO ba e"/. 5 by»d,OO »@SO

PIPE DEAD VtT.ANAI NO.dt DATE ATA PT. FORCE i') ZOO

LINE NO.
RESTRAINT DIRECTION
SKIS. ANAL NOAh DATE
SKI% DATA PT.
SEIS;FORCL- {LW.
SElS. MYMT. {INCH, "~

THERM.'NAL NOAE DATE
THERM. DATA PT
THERM; FORCE 8;e)
THERM..MYMT'INCH)'

'

IF@ DEAD m'. {La)

0-2 '~ c

ta»4 I »~l2/
.00 by d..OO ba

Z T'
Pa»: -3. 'y» '>» 3'

by» O.Oa bar-p.]/

27'0 by %0.'0 ba-e

"Fee't»

Fa e+ . '+"
.
'.

LINE NO.
RESTRAINT DIRECTION

c
0

c

SKIS. DATA PT
SKIS. FORCE {LS) Fa» 7 Fy e PC» // Py» a e >29/
SKIS. MYMT. INCH)
THERM. ANAL NO.% DATK
THERM. DATA PT

bar gr y» .0 bx»d.OO 0.00 by »0 00 ba
2-7

Boo 9o C c 4 7m~7
THERM. FORCE {LS)
THERM. MYMT. {INCH)
MASS. ANAL. NO,A

Fa e -g Fy e-P
ba «-O.gC 4 0.00 bye QOy"=, DATA PT.

-2( Fy -Z
ba -O.OC by».O.OO
Fx « Fy «

Fg »2$
ba ~0.06

g gg ( "I44<Ns&
'~v~«/,/~ cA«~"

CRÃDCM r (4)~
f-3-laH2

3-d -So

REX 4 REY/~ED DAf~ / <8/AV 2 >/< -~ ~ +
gd'V.S'8o48Zk'ffaS oars sr' ~Ay gs.s. ro-Z-gi





C)
CQ

I
P)

PaOJaCT.

FILE NO;

TYPE OF ANALYSIS
L

LINE NO. / /(/7 g9/4 $ C

SYST«CCVRZruRh HDR.FEOMRCJ'.

SEISMIC

SEO. NO. W/2B g/
RESTR.

y'5'R

ANALYSISNO.
8 EV. NON)ATF.
CASE .

DATAPOINT.";
FORM p( (LB)FOLIC'LD)
FOAM Z (LD)
Im~mNT X -Le
~car y(
mvaNT Z ( -UI)
tAVH7. wx (IN)
GYM; IN)NVRP., b 5, (IN)

9 4A-29
r/8-/a-ao a-ra-a
:.. red.;,: " .O5$ , I

o.ss4- o. rs
O. OOO. OO

4A -Z'5
8 li-So-SI
'4o%'C%.

C,.>7( .,

~
~ ~

TYPE QF AHALYSIS
AI'&LY~N3. "

~ ~, A%V 't4QA)A7E -,-
CAB'
DATARANT

'.9-z 8
9'-24.-78
//~ACC/D.
'/."(Z)

'828
'4- ZO.-'74
/t/Ogk'.OPE

,
"~'2/'GD

THERMAL
ZBZ D

. gg„rg
ACC/DEN7..2/'+, a. ~ ',. ~ '

~ ., ~ .. s

PNK W (LI)
FORCE « ., (LS)
FORK ' (LB)

*
LUCENT '

( 4S)m'. t . -Ls)
MXNÃT ( 433>
L'(VVT. X (IN)
EVICT.

-8/2'-

- 3./27

-/5O.

-/. 7D7
O,O

- /50

—/. 7S'7
O.O

MVVi7. 7 {IN)

TYPE OF ANALYSIS
ANALOGRQ.
AEV. NOJDATE

O..Z08 O,Cc Og

DEAD LOAD
+4-Z5
YI2.WWI

.O. 4OZ

TRIS. PIPE It/T.
4A -29rra-/a -aO

CATAPQI147
FOACQ x (L9)

V'(LR
Z (LD)

- zoo - /93

y

t2-tS-8

8-8-'8

cv'I ZD Ms&Pl i'~& L. o
uo c&aGs'N 7-~as sff'.

ZZYiSEO OZ,/-/OS., AOOEO rR/B.PICK h/V
~RlPTION OF CHANGE

OPD

Z.7.

P. G. 8, E. CO.

O4'9 Z53
CHKQ. SH Q OF ~





PROJECT. C
I

FILE NO:

LINE NO. k gogo
z'YSTEM.RV >@PA ClA'5 //2 cc'v'8'L7" HDP

ssa. wa.LD>M

REsrs.f ~~

TYPE OF ANALYSIS

ANALYSISNO.
REY. NO./DATE

SEISMIC

4/t- Ib
~ tz;I- ~ I *

DATA'POINT
FORCE X (LB)
FORCE Y . (LB)
FORCE Z, (I B)
MOMENT X ( A -LB)
MOMENT Y ( tr -LB)
MOMENT Z ( W-LB)
MVMT. X (IN)
MVMT. Y IN)
MVMT. Z. (IN)

t0<

~ '. -DE= '"" S/o~ee.l
/1 zc''7~x~

/Z4-

/22

O.O

~ s1 ~

TYPE OF ANALYSIS
ANALYSISNO.
REV. NO/DATE

~ J'

~ THERMAL
~ ~

'

DATAPOINT
RCE. X . (LB)

FORCE Y (LB)
FORCE Z (LB)
MOMENT' "

( .LB)
MOMENT Y ( -LB)
MOMENT P ( -LB)
QVMT. X (IN)
MVMT. Y (IN)
MVMT. 2 (IN)

TYPE OF ANALYSIS DEAD LOAD TRIG. PIPE WT.
ANALYSISNO.
REY. NOJDATE
DATAPOINT
FORCE'

FORCE Y
FORCE Z.

(LB)
(LB)
(LB)

4i- /
4 IZ- I 8- -0-7

4Z

P. G. 8, E. CO.
I2.-8-8 AO086 H'oS. D.L,.

EV OATE DESCRIPTION OF CHANGE SH + OF





PROJECT. OC -
I

FILE NO.

INE NO
C g ZZg

SYSTFM RCP I GCiv'YJP //EAZ&R

SEQ. NO.@~8 4.1

REsTR. Y -IN}

TYP.E .OF'ANALYSIS

ANALYSISNO.
R EV..NO%DATE:
CASE ". ', '..
DATAPOINT
FORCE J. (LB)

FORCE (LB)
FORCE ~ (LB)
MOMENT ( -LB)
MOMENT P ( -LB)

MOMENT 7 ( -LB)

2 .&5-'77

SEISMIC

4'I- Wl
. kk) CR.I

'VMT.

X (IN)
MVMT. Y .(IN)

0*OP . 003 O.563"

~ 'F

MVMT. ch, Z (IN)

TY.P.E..-OF ANA.LYSIS

ANALYSISNQ'.

REV. NO./DATE
CASE

"

DATAPOINT
:FORCE: — X '--

FORCE ~ ',: ~ 'LB)
27$ . 276-'8 "

7/

-ZZ-

2 .2/
7K

O.OOJ"

~ ',THERMAL

*
P

'

~

FORCE (LB) -A7
MOMENT X ~ f '-LB)

MOMENT Y ( .LB)
MOMENT ( 'LB)
iVIVMT. X ( IN)

a

-o, o/a , C7/c2-

iMVMT (IN)
MVMT. Z (IN)

TYPE OF ANALYSIS
ANALYSISNO.
REV. NO./DATE
DATAPOINT

0 0/
DEAD LOAD

//-23-8 I

TRIB. PIPE VYT.

FORCE
FORCE Y
FORCE

C ) (LB)
(LB)
(LB)

'3 PQg Pl d.g, ~r'

REV

de.8I

DATE

pygmy~ p/gg. ~L, (0ADs ~M~str7 l~~
pau TRiS.

DESCRiPTiON OF CHANGE

b.E.B. J

P. G. 8, E. CO.

REV,8Y CHKD. SH j OF j





CO
CO

I

PROJECT DC 4 /

PILE NO;

LINE NO. / A'/7 23/4 9 C

SYSTEM CCk'RETURA HOR.FROWRZPP.

sea. No. ><<<

~~~R. >'HZ a7<

'4

~ ~

TYPE OF ANALYSIS

ANALYSIS'NO.
REV. NOCHOATE

CASE
'ATA

POINT'ORCE; *
X (La)

4A-23
la-/8-Bo

'25'(Y)
'" 0

8-/8-8
05+ /

5('' );;

SEISMIC

4A- 29 4A-23
7I'g-/8-8O g -/8- O

~ .'E" " QSS /.
.29,24(W3 .2.,24 I/

FOAM v'(Ll) / 0 S
FOACE z (LB)
%SANT x -LQ

NASCENT Vf -LB)
uOVENT Z( -~)
MViVf. x (IN) o. or@
MVMT. y IN) O.OO

~ /OO.
o. oo

O.or2
o. ool O- OOI.BVtff., Z (IN) O. OZ2,

TYPE QF ANALYSIS

0. 04'-g

ANALYGQNO.''. ~ "':-29Z' '292
REV:NONARY .....:.",'8I'S-Z<-73 aI'SH -8

O. 0~5 o. 047

292 '"'8'2''/d-gd-.7+
8'JS-g4!-73

THERMAL
9 Z." " 29Z

Br'4'-2d-74 c5/S-24 73
QCCIDEiY1. "''r~CC/O. O~WOpZZ ACC<OZh'r ip:Aevig.

'Z'4" (Y/I'El24'(Hl)
A'OA'Pj.OPS

i'z4 'fHJ J Z<fh~DATA;RIANT'.- ." ': .'2 4/Y):::24 I'V'J

FSC X (La)
FORCE '.;: ..Y(LG)." '-..'$5.
FORCE .. Z(L8) ~ 0

- /S/
o'Q/0

'92
aeaSENT..- = X (::-LI)
~elm—,=.. Y(.—.-LS) -"

o'XX4%M'

( 4.8)

.o;.. d

MVMT.. X (IN) - /. 40 - o.ace
O. OOMYMT. Y IN O. OO

FdVMT. .Z (IN) o. 7r - o..azz.

-0.443
- O ~ OO
- o.dzz

d. OO
d. 00
d,oo

o.ce o. oo
000 0 OO

o.oo o. OO

TYPE OF ANALYSIS DEAD LOAD
ANALYSIS f00.
REV. NOR)ATE

TRIB. PIPE WT.

Fg' -/8 - <90
DATAPCINT
FORCE

FO'

(L))~ (LQ) — o / W~X.
Z, (LB)

24 25

2I 4
480

24

9'p~ y

/z-/ -8 /QQI5~ p&5ggi c /Ad'2&ttSE'i

/O-4-p
4 9-2-8o
EV DATE

PO CKAII/SE OI/ fg/5 5//.
<E'IISED OEi ff05.DATA,ADDED 7gl8. PIPE /y'7
DEMRIPTI0N OF CHANGE

H5.5.
z'.r. ~cc

5Y CHKQ.

P

P. G. 8 E. CO.

o49 z53
OF S





C>
CO

I

PROJECT.

PLE . ~5
LINE NO.

SYSTEM RCP I<JR UP 8R6cLP CCAI~E7

sEcL No.+~44

REsTR.7 " 7R

TYPE OF ANALYSlS
4

ANALYSISNO.
REV. NO./DATE
CASE,
DATAPOINT. "" '; -

~

FORCE X (LB)
FORCE Y (LB)
FORCE Z (LB)
MOMENT X ( -LB)
MOMENT Y ( -LB)
MOMENT Z ( -LB)
MVMT. X (IN)
MVMT. r1 Y (IN)

»MVMT.,+vZ -'.(IN)

TYPE OF ANALYSlS
ANALYSISNO....:I
REV. NO,/DATE '. ~ ~

.'ASE'".''-, .- .'-.- '- -'-<

DATA
POINT'ORCE' X; .- (LB)

"FORCE. '" - "'LB)
FORCE ' '

(LB)
'MOMENT X ' (": -L'B)

MOMENT Y (
" -LS)

MOMENT P ( -LB)
MVMT. X (IN)
MVMT.. Y (IN)
MVMT. '2'' (IN)

1,, ~

/gf -Cr )

SEISMIC

4A- '
E.-l1-'8 I

~ 5t=:"

~r'0-7'HERMAL.*

4A-14
</1Z.-.n-a

Wo<6R;i'.o

l ~
~ ~

~ p

TYPE OF ANALYSfS DEAD LOAD TRIB. PIPE 0/T.
ANALYSISNO.
REV. NO SEDATE

DATAPOINT
FORCE X
FORCE Y
FORCE Z

(LB)
(LB)
(LB)

4A- I 9
~ 1Z.-~S-

4,r7

-159

II-/D-7 /

. />>0
/5'7

)
2~:-2' l.l)

PJ'5

+r
y/'R

EY

.r4'-,, v>. r -"-'":".=:: ~: '0E+ '.-'ogps rwd&5cP
)rl;.

)

OATE OESCRIPTION OF CHANGE BY

Z
A'.

G. 8 E. CO.

/ OF~





PROJECT.

FILE NO;

LINE No. ' g(7 (+ g g sEcL No.+ + ~(
SY~pM CCD R~ ADZ PZ ICAL PP Rgs7R. ~AC. B7

TYPE OF "ANALYSlS

ANALYSISNO.
REV. NOJDATE

DATA
POINT'ORCE

. X (LB)
FORCE Y (LB)
FORCE Z (LB)
MCQPP4T ( -LB)
MOMENT Y ( -LB)
mVEm Z ( -LB)
MVMT. (IN)

eve. Z (IN) I

, TYPE GF. ANALYSlS
AblA'LYSIS�'NO

'RPl. MOJOATE .

CASE.

DATAPOINT'
X-

. (LB)
(LB):

~em Y ( -LB)
(

XNVMT. (IN)

mm. Z (IN)

FORCE' ' "" (LB) ''
mVXEm X ( '-.LB)

I ~

SEISMlC

D566 I

d,/03

o.o<a

. "THERMAL:'" ~ ~

~
0

TYPE OF =ANALYSIS DEAD LOAD TRIB. PIPE WT.
ANALOGHO.
RDt'. NQAGATE
DATAPOINT

M-z.3
IZ-

SEE sHT I
FORM
FORM
FORCc

X (LB)
Y (LB)
Z (LB)

OF 6'





CQ
I

PROJECT.

FILE NO;

LINE NO. k
SYSTEM 8 I SCCA/ SDP h'&AWED

SEQ. NO.~~~~

RESTR. ~+~ ~7

TYPE OF ANALYStS

ANALYSISNO.
REV. NOJDATE
CASE:
DAT'APOINT. ';, ""-': ""*

. ~ ~

FORCE I< > (LB)
FORCE Y (LB)
FORCE Z (LB)
MOMENT X ( -LB)
MOMENT Y ( -LB)
MOMENT 2 ( -LB)
MVMT; X (IN)
MVMT. Y (IN)

-'Fe1VfAT. 'K (IN)

TYPE GF ANALYSIS
ANALYSIS*NO.
REV".NOJDATE
CAS

ATA POINT

SEISMtC

-Zf 4-ZG
r -23</

S los6RL
'i /7'4 f

/o7

O.O
o.O
oO

THERMA.L .

\ ~

~
'

~i ~ ~

'ORCF

" Y'LB)~

FORCE "Z - ' ' "(LB)
MOMENT- X—-..

(
— -LB)

MOMENT Y ( -LB)
MOMENT ( -LB)
MVMT. X (IN)
MVMT. Y (IN)
MVMT. (IN)

TYPE OF ANALYSIS DEAD LOAD
ANALYSS NO.

TRIS. PIPE NT.

REV. NOJDATE
DATAPOINT
FORCE X (LB)

i i -zs-8t jt — I -1
I7. / 5~ gH7

FORCE Y
FORCE Z

(LB) —279
(LB) -/C

Itt..I&9 AGUE@ ~5GZI Dwi3

P,G.8 E.CQ.

Y 4,, FPIP~=
EY DATE DESCRIPTl(X4 OF CHANGE SY



0



!RESTRAINT 8 RIGID HGR. DA7A
/-/C-2SO9 -4 lgLINK NO.

R ESTA AINT I N0 RKCTIO ~ .. g. f/0/P
SKIS:.ANAL..NQ. G'bATK .

- 2309—
y g h'0

.8 Rl ANAL 4
SKIS. OATA Pf
5EIS. t ORCE {LS) Fx ~ a 7 cs

.. ~ ~ ~ ~
. *8 ..":. ~

Pa o+ ]5I Pg y +

SKIS. MVMT. {INCH)
THERM. ANAL.NO.G DATE
THERM. DATA Ff.
THERM. FORCE (LB)
THERM. MVMT. (INCH)
PIPK D AD NT. {LD)

~ 00dy+0y00dco ~ O 4 ~ 00 y 0 00
0-74

0 4'&
P'a -/42 Fy ~-/38''< 08
4 a ~ -./0( by ~ 0. OO 4 a o-.

0'INE

-NO.
RESTRAINT DIRECTION
SKIS..ANAL. NO&,DATE
SEls.. DATA.PT.:

-( c

0
H SKI ANAl

SKIS. FORCE'{LB).-" . -.":.
SKIS.,MyMT.'{INCH)-,'',.;: 'ba;> gjg0 '. P;OO, 4>..'dj C':
THERM. ANAL. NO.a nATZ / /

Fa~ g 4

;.00 dy. C;OO b'-~
THERM..DATA PT.

HERM- FORCE,(Lg) ~ . Fa,~- gP Fy .-$0+ Fz o 2d '. f ~
-' dd/ E//P

Fy=-. 0 F:=.2
THERM. tVtVMT. {INCH)
PIPE DEAD NT. {LS)

da.~ .033 by 0.'o0 bi -.0/0 gy-.. 0. oo dr= -.b/b'.

I.INE NO.
RESTRAINT DIRECTION
SEIS. ANAL'NO.6 DATE HOSGRI ANAL
SKIS. bATA PT
SKIS. FORCE {LB)
SKIS. MVMT.(INCH)
THERM. ANAL. NO.Br, DATE

4
pg o+
dx»

+

dae
Py cia+

THERM. DATA PT.
THERM. FORCE (LQ)
THERM. MVMT. {INCH)
PIPE DEAD WT. LG)

Fx <

da i. Py e

dg 4

REY. 4 P'0 Cj/AA'gE 0/l 1+/9 PAGE
E&c HANG

CSN ZAolc '
2g-gO gyo ~gg ~~g g>gE>,F4/z'6lJ- +gg 47~7~ p5 g /y

5H.5 oF~.





sea. wo.~I ~/
A<Ml.R~i. V ~u

PROJECT LINE NO

SYSTEMFILE NO. 4R

YPE OF ANALYSIS SEISMIC.

AN'ALYSIS NO.
REV. NOJDATE
CASE .

DATA'OINT'.
-/5 77

dA /
N5'ORCE'-X '

(LB)
FORCE I= (LB)
FORCE (LB) I

'7
MOMENT ~ ( -LB)
MOMENT Y ( -LB) .

MOMENT ( . -LB)
MVMT. X ( IN)
MVMT. Y (IN)
MVMT. g Z .(IN)i

TYPE OF'ANALYSIS THERMAL
ANALYSIS'NO
REV NG./DA>.e" A'r-"i~'7 X'-~~:7.
CASE...
DATA'POINT Z ~SO Z 7 ZSd g 7'.Xgd

iRCE PX (LB) -3 5898
ORCE'. (LB)

-/ 7StLB) I -/8'2'2 -'ORCE.'F
MOMENT. X- ' -LB)
MOMENT Y ( -LB)
MOMENT ( -LB)
MVMT. X

0 ~

(IN)MVMT.
MVMT: . Z (IN) }

TYPE OF ANALYSIS DEAD LOAD TRIS. PIPE WT.
4A -Z44A -264A -Zd

II-ZP-III
ANALYSISNO.
REV. NO./DATE

+~ K5

20

S/It-l6-B/I II~ -8I II-I5- 7

DATA POINT
FORCE X

225
(LB)l 8'22

25 SZ'30"

(LB) I -SIS
(LB)l

805FORCE (=Y
FORCE Z

"Z7
/03948/

P. G. 8 E. GO..
I2-2I-III

HA-H< PE IICSSI2I PZ rRI8. PIPE Mr . /uCEF.ASK
Y. pe~ pan,mes )},l0-7 F

DATE SH,/ OF 5 REV.DESCRIPTION OF CHANGE BY CHKD.REV

8 VIEWED 'IR 26 Hd d8 OI. 'OOEO

H'FRAYING.

— D. 5





PROJECT.

FILE NO 39 SYSTEM RCP I %IV h'OR

LINE NQ. I L 22/7 6 C SiO. NO. ~<>
Af/AL

R~~i. ~IH

YPE OF ANALYSIS

ANALYSISNO.
REV. NOJDATE.
CASE ~ !

DATAP.OINT

FORCE X (LB)

4A -Z6
II 2 3 l/

Z5'. 225

<A -Z<
/2-l6. I

HOS el

I769

SE3SMIC

+R
A''Z-IS- I

gE ll~, j> I

2
0'Z

7Z
FORCE (LB) I S5
FORCE (LB) 52
MOh4ENT ( -LB)
MOMENT Y ( -LB)
MOMENT ( -LB)
MVMT. X (IN) 0
MVMT. Y (IN) O
MVMT. Z (IN) 0

E GF ANALYSIS.
ANALYSISNO.
REV.:NQJDATE .

CASE.
DATAPOINT

'3
~ 1 1 ~

d ~

d

g ~ ~ dt

ORCE Y (LB) I .

FORCE
'

(L'B)
MOMENT, =: X '( "-La) I-
MOMENT Y ( -LB)
MOMENT ( ~) I

MVMT; X (IN) I

MVMT. (IN) I

DATAPOINT
FORCE
FORCE Y
FORCE Z

(LB) I

(LB) I

(LB) I

MVMT; P (IN) I

TYPE OF ANALYSIS DEAD LOAD
ANALYSIS'NO.
REV. NOJDATE

TRIB. PIPE V/T.
ge)

42
20

22

z5 sz'50"

8-Y
d

P. G. 8. E. CO..

IZ.Zi-Sg

REYJ DATE

FF e
DESCRIPTION OF CHANGE BY CHKD. SH P OF 5





PROJECT„

FILE NO.

LINE NO. / /Q7'g/4. g C

SYSTE MCLPZ7VRVPZTE»'I (~EX.PP.

sea.No.~i<~
'

RESTR. %A.

TYPE .OF ANALYSIS

ANALYSISNO.
REV. NO./DATE
CASE

\

SEISMIC

-.2 9 4. - 3/a
7'8-i -80 5'&18-80 8'8 -88 8'-/8 -ad /l-sp-Zl

DATAPOINT
FORCE

FORCE
FORCE
MOMEiVT

MOMENT
I'AOMENT

(LB)
(LB)
(LB)
-LB)
-LS)

Z tH-LB)

/ (/ /9 r'2,
0

0

(rt / (8)
oi

MVMT. )((IN) 0. /2/ 0,2NZ o. 2/ o.Bd,o
MVMT.
MVMT.

Y{IN)
2 {IN) o. 990 0.7/5 O,S'70 0 977 l. 0

TYPE OF ANALYSIS
ANALYSISNO.
REV. NO./DATE
CASE

DATAPOINT
FORCE X(LB)
FORCE - Y (LB)
FORCE '(LB)
MOMENT FT-LB)
MOMENT '( --LB)
MOMENT FT -LB)
MVMT.
MVMT. Y'IN)
MVMT. '

(IN)

TYPE OF ANALYSIS
ANALYSISNO.
REV. NOJDATE
DATAPOINT

9 OP "g»
c- ~-r

$A//

»O. 94O

-.O. 4O
DEAD LOAD

. 4x -z9ll'-4- l

THERMAL

. 5-2 4-73

— .o@C

-/. O87
TRIB. PIPE VfT.

4A'- 23
rZ 'a-/a - so.

FORCE
FORCE
FORCE

X (LB)
Y (LB)
m {LB)

-/86

/P-/P-P
/~ZZ-g

Rzvisea ~A.z~ /.os Dc., 2728 Ros6Ri ~d~r we~Ea.
pd ~84'48 o4 7 H/5 zh'.

DS

X

P. G. 8 E. CO-

8-Z~-P

9//z/io
DATE

RZ'Y/'SZO OE, O'C?S.DA74, ADD+,D 78/B.// Z/v'~

I( P ~ "xlC
QESCRIPTION QF CHANGE

z.r. vc
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CO
I

PROJECT.

FILE NO.

LINENO. / W 2 0

SYSTEM C CCu/

SEQ. NO. > ~~

RESTR. M~ ~A

TYPE OF'ANALYSIS

ANALYSISNO.
REV. NO./DATE'. ".

CASE
DATAPOINT
FORCE X (LB)
FORCE (LB)
FORCE Z (LB)
MOMENT ( n--LB)
MOMENT '( ( 1'h -LB)

MOMENT Z ( /~ LB)

MVMT. J X (IN)
MVMT. '( (I N)
MVMT. Q Z (IN)

TYPE OF ANALYSIS

ANALYSISNO.
REV. NO./DATE
CASE

DATAPOINT
FORCE. X ~ (LB)
FOR'CE Y

'' '* (LB)
FORCE " '. (LB)
MOMENT X ( -LB)

MOMENT Y ( 7. -LB)

2-

-/ -7

o

E (-t(-7

SEISMIC

X3o

THERMAL~

MOMENT (I 7. -LB)

MVMT. Q X (IN)
MVMT. (IN)
MVMT. Z (IN)

TYPE OF ANALYSIS
ANALYSISNO.

7

DEAD LOAD TRIS. PIPE WT." +'4-r~ ~PS. 4A-I
RE V. NO./DATE
DATAPOINT
FORCE X (LB)
F E '( (LB)
FORCE Z (LB)

//- id.7

6O7

rr'-ro-2

29/
5'g/5,

gal/

g //ONTIAIP<I) ON 88. 8 ~/ 5'

io-zz zan/5'>5'r Xl4P-8 /de-4 A'AAd48Xff
7 /o-zz- 4'~D'J8 ~ Av ~~u-r~g~~-4

/t-2/-8 /ATE'r/SEE has. b~ac. 48-/5 oR-r( . luADs I~e~zlszD—
RODEO h'EO'E//0 LdAO 0 ilIB. Pipe WT Aha, 8873 ..

D,

'Z.7 ~

P. G. 8. E. CO.

REV DATE DESCRIPTION OF CH'ANGE" BY CHKD. SH f OF 5 REV.





PROJECT. LINE NO / ~ Zggg

FILE VO. 3~ SYSTEM RCRI MTR VR E. ZR u RET

SEQ. NO. ~

R ESTR. Ah'C~O4

TYPE OF ANALYSIS

ANALYSISNO.
REV. NO:/DATE ', * ~.:-

'ASE

DATAPOINT

SEISMIC

rt'-/b',
//';. 0-5' /z-/f-el 0 /z=r -gl .

FORCE (LB) //y
FORCE /- (LB)
FORCE F (LB)
MOMENT X ( A'LB)
MOMENT Y (/// -LB) 9 4/
MOMENT (ov -LB) d7
MVMT..„/)-g,, (IN)
MVMT. Z Y'IN)I 0
MVMT. ~ Z (IN) l

~
< s ~

, ~

;.T,'fP.E:.OF' N.AI"YS.IS:

ANALYSIS"NO.:
REV. NO./DATE
CASE

DATAPOINT;:
FORCE " =

'
(LB)

FORCE ' ' ". (LB)
FORCE '(LB)
MOMENT ( -I B)
MOMENT ( -LB)
MOMENT ( -LB)
MVMT. (IN)
MVMT
MVMT. (IN)

TYPE OF ANALYSIS
ANALYSISNO.

I ~

DEAD LOAD TRIB. PIPE WT.

~ M

REV. NO./DATE
DATAPOINT
FORCE
FORCE
FORCE

4" r/-Zd-8/

(LB) d
(LB)
(LB) . 0

I 4'O2
-~a 0

< rz-rs-g/

I
—o6

- re

SEE SF/,

WR 7R/B. SRT

zs'sou'+.

P. G. 8, E. CO.

8 a-zi. i Z:- Sa< ui
5'EVJ

DATE DESCRIPTION OF CHANGE
b.5

RY r urn SW 4'c





PROJECT.

FILE No.

TYPE OF ANALYSIS

ANALYSISNO.
REV. NO,'/DATE'. '

CASE, ~

DATAPOINT
FORCE X (LB)

FORCF (LB)
FORCE Z (LB)
MOMENT ( M-LB)
MOMENT Y ( it -LB)

MOMENT Z ( [ MLB)

MVMT. X (IN)
MVMT. Y (IN)
MVMT. ri Z (IN)

TYPE'F AN'A'LYSIS
'NAL'YSISNo.

LINE No. ZZ7C C

SEISMIC

-.(1-7 .o-4-

~'

THERMAL

SYSTEM C I Cc4 SOP d&l E

SEQ. NO.~~ gz
REsTR. ~ + + 7~

RKV. No./DATE
CASE

DATAPO.INT

FORCE X'
FORCE Y " 'LB)

, -P2. d A . ZZ- c
>o~f.(

~ 5

d:- &73

FORCE (LB)
MOMENT g ' 7'-LB)
MoMENT Y ( 7:-LB)
MoMENT (Fr -LB)

MVMT. X (IN)
MVMT. (IN)
MVMT. Z (IN)

+74k
— c 0

. 7

TYPE OF ANALYSIS
ANALYSISNo.
REV. No./DATE
DATAPOINT
FORCE g (LB)
FORCE Y (LB)
FORCE Z (LB)

I -7 I- U- 7

DEAD LOAD TRIB. PIPE WT.

-I -11

4 /2.-/.FI

c T.H. w ~ pp. p.L.

A bing ADS C L. LAOS (eCRR6K~ PPJ

N~ Y

P. G. a E. CO.

I

X*

REV DATE

u. p.c,...L,
DESCRIPTION OF CHANGE BY CHKD. SH / OF REV.





PROJECT.

FILE NO.

LINE NO.

SYSTEM

I K 22'7 4 C sEa. wo.~8~

RESTR. ~+ 74

TY'PE:GF .ANALYSIS

ANALYSISNO. -2
SEIS:;AIC

REV.:NO;/DATE: „, .

C'ASE

DATAPOINT
FORCE )( (LB)
FORCE Y (LB)
FORCE (LB)
MOMENT X (ItJ -LB)
MOMENT $ (IIJ -Ls)
MOMENT p (IpJ -LB)
MVMT. X (IN)
MVMT.
MVMT. p, (IN)

TYPE OF ANA'L'YSIS

ANALYSIS'O
REV. NO./DATF ~ .

CASE

DATA POINT
FORCE -

"" (IB)''
'ORCE

"
(LB)

FORCE. ' 'I B)
MOMENT ( -LS)
MOMENT ( -LB)
MOMENT ( -LB)
MVMT. (IN)

+/II'-gS- I

ASSi" C/

I15

/XZS

. THERMAL,

MVMT. (IN)
MVMT. (IN)

TYPE OF ANALYSIS DEAD LOAD
ANALYSISNO.

TRIEI. PIPE WT.

R EV. NO./DATE
DATAPOINT
FORCE y (I.S) I

i//I/.~~-8

FORCE (Ls) I -284.
FORCE p (LB)

HOMES% X
HOH&tt Y (IN CS
HOMEVT Z (I~-~

P. G. a. E. CO.

o. /z (S:.S a~7; /(2 t-'Fl
REV OATE

I OESCRIPTION OF CHANGi= BY CHKO. SH 2'F 3 .'3FV.





ANCHOR DATA
USE VALUES GIVEN FROM COMPUTER OUTPUT

L;INE .,NO..-: ./-,K'-."2Z1 7'-': C,/., ';,;

THERMAL'NAL.
DATA'ORMAL'CCIDENT TEST

ANAL. NO.

ANAL. DATE
DATA PT. NO.

Fx . (La}

(La)FZ
MX. (ra-La)

FY (LB)

Sd A
Q -/b-7g

go/2

bbA
9-ZZ-74

—/3d

8- ~2-74
-ZCc 9'

rZQ

MY.. '.. (FT.-LB)
Mz...:.; .." .::-;:-:l:FT-La).

.DEAD..LoAD."::.: (La)

—.'2434-
':'M2/". ~ ~ ggQ.,

7 7g

~ ', i

r

r

rr

,,'I
\ '

SEISMIC ANAL. DATA HOSGRI ANAI . DATA

ANAL. NO. WA -Zb >A - Z9'A -zb <A-Z9
ANAL. DATE
DATA PT. NO.

FX (LB)

(La)
{La)

g -//-7
/ Y

5'/8 - 79 +' -/b-77P. 9 -rS--77

70
25.. Z7

r c+5
a jiJ

y'7 / x' yZ ) c z// PSEp r c~s-

MX. (IN-LB)
MY. (IN-LB)
WZ (IN-LS) QO

Z XA
2/Cc /H& 7 /.S
//gp /gg4 gw>Z /O

/Zz /z ~S

Y
+o~

vc 58

~ + ~ gg~ ~5. ls 2

z~rspjw,;rag -p.g; ~
6

7'A B. 4 . ~~ r -/2 -d~/

~ ~

H.gg '9 -3-8

t:HKD: 8. Co>/EY /-/P,-gO NE'r2
yt 'A'c/z&A5 ~p

Crlhi av'L





ITEN J

PIPING SCHEMATIC DIAGRAMS
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stat I,
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PACIFIC GAS AND ELECTRIC COMPANY

MECHANICAL AND NUCLEAR ENGINEERING DEPARTMENT

t
Subject: Diablo Canyon Unit 1

;--: SeisYnic; A'nalys'is'.4A-26'' (Leone. Nos '1:-,.K-3'289-'2 1/2'..'. &
1-.K-2297-.6,h).':Thermal';Mbdei:and=.dressui'.es'".'. ' "': '.: ~: '" ~

" ' --'.'-'„ '. ":""' :",""
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'

CHECKED BY

APPROVED Pl:
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DATE:

/
DATE:

1. DESIGN CONDITIONS

Temperature ~ 125 F : , '.. Pressure: ~ .165 psia
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*

Source: Flexibility Analysis 66, Rev. A Issue Date: August 22, 1974
Line Designation Table, Appendix I, Design Criteria Memorandum M-9
10-1-81 Revision
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GENERAL NOTES

1. Power piping shall conform to the edition of ANSI B31.1.0, ANSI B31.7 or
AShK Boiler Code Section I called out in Spec. 8711 or Spec. 8707 plus addenda.

"2. 't'Butt we14 end preparation"s shall co@form to PFI STD. ES-21 f~ TIG root
pass welding only.

3. Torque on all bolts and studs per Crane Catalog 60, Pages 383 and 384 lube
with High Temperature lubricant.

4, Reactor Coolant Piping and Pressurizer Surge Line, ztafer to ~ Specs.
G-676496 and G-676343 for field and shop fabrication details,

5. Piping Code Key

PGM CODE NUCLEAR CODE CLASS DESIGN CLASS

A
B
C

G

NUCLEAR CLASS I
NUCLEAR CLASS II

'<hGCLEAR "CLASS III
STANDARD
NFPA PIPING

I
I
III
I

6. PGGE Code Classes A, B, or C piping, as indicated on piping schematics,
will have base materials, documentation~N.D.E., welding and Quality
Assurance as required by the 1969 edition of ANSI B31.7 and 1970 addenda,
Nuclear Power Piping Classes I, II or III and Code Cases accepted by PGGE
and by the State of California Division of Industrial Safety.

7, PKE Code Class E piping shall comply in all respects with the 1967 edition
of ANSI 831.1 and addenda accepted by PGM.

8. Piping branch connections.per MDS/Spec. Dwg. 049019 unless noted otherwise
on area drawings.

9. Ultrasonic examination on Code Cl'ass A materials is required per ANSI B31.7
.Class I.in.,addition,to.suppleaentary.tests listed on individual pipe specs.

P IPING SPECIFICATIONS P685 CQ.
SHEET g Of SHEETS 0490? 1
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. Welded S.S. pipe conforming to AS' 358 Class I of same grade may be

substituted wherever h 312 seamless construction is specified
in sixes 8" or larger. %here ASM Boiler & Pressure Vessel Code. Sect. XZ

Mac~ice inspection requirements make seamless desirable, it should be used

where available.

ll . Stainless steel materials of carbon content less than 0.047. shall not be

substituted wi.thout approval of P.G.6E. Co.

12. No bending thinning allowance i.s made on the calculations of minimum wall
of piping listed under the various piping specifications. Any piping to
be bent must meet or exceed the minimum wall thicknesses listed after
bending, or meet or exceed the minimum wall thickness of the nominal wall
piping Specs. after bend'ng. Thi.s must be verified by ultrasonic or other
measuring methods or a bending thinning allowance made for piping in the

bent sections of pipe per ANS B31.1 0 - 1967, Table 102,4,5.

AS' 53 pipe shall not be used in Code Class A or B (B 31.7 Class I or

IX) Systems but may be used in B 31.1 Systems and B 31.7 Class 1TX,

allowed by the particular piping Spec.

14. 'A 105 Grade I or II Fittings ordered prior to 1971 Revision of A105
are acceptable.

PIPING SPHCIPZCATTGZS p g g p gO DRAW(NG NO. CHA~Gc

,„,, Ab,9021





SPECIPIC NOTES

SPEC.

Do Not Use This Spec Por Code Class A. or B Piping Systems.

Do Zo4 Uio „~'r, ~i Fc Code Cess 4 cr B Piping Syatesus.

Do Not Use This Spec For Code Class A or B Piping Systems.

Gl Do Not Use This Spec. Por Code Class A, or B Piping Systems. This Spec. is to be

Used Por Auxiliary Salt Qatar System Only Spec 8831R & 8841.

Refer To Pile 116.30 D.C, For Additional Details.

Do Not Uae This Spec. Per Code Class d or B Piping Systems.

Do Not Use This Spec Por Code Class A or B Piping Systems.

Do Not Use This Spec. Por Code Class A or B Piping Systems.

8ainst~ Dump And Croastie Systems Downstream of Isolation Valves - Refer

To P.G.&E. Spec. 8707 Por Additional Details of |Telding, Q.A., N.D.Z., Etc.

K15 Mainsteam Steam Generato= Outlet to jsolstion Valves Outside of
Containment - Refer to P.G.M Spec. 8707 Por Additional Details of Velding,

N D E ~
Etc

Feedwater snd Steam Gen. Blowdown, and Aux. F.A. from Stean Generators .to
Isolation Valves per AS'oiler Code Sect. I, Refer To P.G.GE. Spec. 8707
ForjAdditionaL,Details, of .Balding, g.A.,;N.D.E., etc.

Sl

Sl,S2
S3$ S5

DRAWING NO.

049021F68:H CG
SHEET g Of SHEETS

S ~ IS
PIPING SPECIPICATIOHS

On Lines Under Jurisdiction of ASK? Sect XI Requirements aa Showa on Dvg.

0102028 Seamless Pipe And Pittinga Shall Be Used wherever AvaiLable To

H'nimi e Inservice Inspection Requirements.

300Lb Gr. P316 Stainless Steel Planges mcy be Substituted for the

600Lb Gr. P304 Stainless Steel Plangea Specified for RHR Loops Only.
Pressurizer Relief Lines will haire Specified Lengths of Sch. 80 Pipe and

Fittings. other Requirements are as specified on Sl Spec.
Radiography of Longitudinal zelda on AS'358 Pipe (CLass I) is Requi ed

for ANSI B31.7 Class I & II Only, Not Por Class III, Provided LOOK, Dye

Penetrant Inspection Ia Performed on Class III. Refer to 1970 addenda of
ANSI B31.7 App. A, Table A.7(b)

Change 4 of this Spec. allowed the use of Sch.lOS pipe in the 10"612" Sizes.
Pptes'i f purchased ..to. *his Soec. before-Chanae i r
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PEC

SPECIFIC HOTES

FITTItiGS OH TUBING RUNS IH THE SYSTEMS LISTED BELOW SHALL BE:

1. SOCKET-WELD OR HI-SEAL AT THE ROOT VALVE.
2. SOCKET-MELD BETWEEN ROOT VALVE CONNECTION AND BULKHEAD OR LOCAL

IHSTRUMEHT CONt)ECTION.
3. HI-SEAL AT BULKHEAD OR LOCAL INSTRUMENT COHfiECTIOH.
4. HI-SEAL ";.'.... '".: OR SOCKET-WELD OA TUBIHG INSiDE PANEL.*

APPLICABLE SYSTEMS:

A. REACTOR COOLANT
B. CHEMICAL VOLUME AND CONTROL
C. HSS SAMPLING
D. SAFETY INJECTION

E. CONTAiNMENT SPRAY
F. RESiDUAL HEAT REMOVAL
G. SPENT FUEL PIT COOLING

EXEMPTIOH: CAS SAMPLE TUBIt(G, P.G.AE. CODE CLASS E, SHALL BE COVERED
-BY THE CRiTERIA FOR ALL OTHER SYSTEMS, AS SHOWN BELOW.

FITTINGS FOR ALL OTHER SYSTEMS SHALL BE AS FOLLOWS:

1. HI-SEAL, BRAZE-SEAL, OR SOCKET-MELD OH ALL COHi'lECTIOHS EXCEPT BULKHEAD
Q(gAHD INSTRUMENT CONNECT IO(HS.

2. HI-SEAL OR BRAZE-SEAL ON BULKHEAD AND iHSTRUMENT CONNECTIONS. ~

PRE: ERRiZ) )
DYE PEttETRAHT EXAMINATION OF THE SOCKET-MELO JOItG'S MUST BE PERFOR!'ZD AHD
RECORDED. (FOR CLASS I SYSTEMS ONLY.)

*!'ZXLSTZfG BRAZE-SEAL E'TTZZiGS ENSiDE YXCEh/ICAL PANELS ARE ACCEPTABLE ~//6AS XS.

LK Fdic ECG b/-885' Z4 7~-
PiPIHG SPECIFICATIOHS

DRAY(ING NUMSER RB(.

06 902'irzPG&E CO.

sHSEi 5'A oF sHE=-»





; SPEC SPEC.

SERVICE INDEX

SERVICE DESCRIPTION

PIP BIG
S CHEN.

DWG.

Air E)ector 102002

Component Coolin System 102014

S2

S6

S6

Sl
S6

Chemical and Volume Control S stem

Excess Letdown Ht. Xchg. Inlet
Excess Letdown Ht Xchg. Outlet
Letdo~ Heat Exchanger Inlet
Regenerating Heat Exchanger Inlet

102008

'
Gl

D,B

Circulatin Wate S stem

Chlorination Piping Prom Chio"ine Ton Tanks To Chlorinator
Aux. Salt Water System

Saw Dust In]ection Water

T=ave ling Screen Washwater

Condenser Water Box Vents

Com ressed Air System

Instrument Air After Filter Outlet Valve
Containment Instrument Air

102017

102025

K12

Condensate S stem

Condensate Booster Pump Discharge
Peedwater Heate= No. 2-A, B, C, Outlets

102002

K

S2

S2

Condenser, Steam Side

Condensate Polishing System

Nake-U Water S stem

Primary Nake-Up Tank Inlet
Primary Water Nake-Up Pump Discharge

1020 j.j
102002

'02016

PIPING SPECIFICATIONS
SHEET Kl OF SHEETS

DRAWING NO. CHANG

009021





SERV ICE INDEX

SZRVIM DESCRIPTION
PIPING
5 CHEN.

Sea Mater Evaporator

Sea Mate o Evaporator

Distillate & Brine Recirculation

102016

.16 Peedvater S stem 102003

Pire Protection S stem 102018

P.H. Heater Dri.o System

,Drips Prom P.W. Heater No. 1 - A,, B, C

P.M. Heate" No. 1 - A, B, C, Shell Vents 6 Drains

102005

Lube Oil S stem

All Piping Except Vents

102020

601

6 2501

2501

2501
I

2501

Reactor Coolant Pining S stem

Pressuri=or R.V. Discharge

P"essurixer Spray Line

p=essurf=sr gu.ge Ltne Qp
Reactor Coolant Out I+ops QV1

Reacts". Coolant punp Dkscha".ge QVl

'Reie to Viestinghouse "Specs. G676341 Por The Pipe And G 676342

Por The Pittings

102007

2505 Samplin System 102011

Service Coolin Water S ste 102015

151 Soent Puel Pit Cooling Syste 102013

PZPW~G .SPECLYZCATIONS pe E Cc.
SHEET i OF SHEETS

DRAWING NO.

049021
CHANGE





SERVICE INDEX

SPEC
SPEC.

SERVICE DESCRIPTION
PIPING
S CHEN.

DWG.

S3

S2

S6

301

151

2501

S'Tater
Containment Spray Inside Containment

Containment Spray Outside Containment

Pressuri er Spray Lines Prom RCS

102012

102012

102007

Auxiliary Steam 102006

QP Cold Reheat 102004

K 'E traction'Steam
Steam To Peedwater Heater No. 1 - A., B, C

102005

Hot Reheat 102004

14, 15 Haf.n Steam 102004

K15

K15

Bain Steam To Aux,. Peed Pump No. 1 Drive Turb.

Pmin Steam Prom Steam Generators To Isolation Valves

S2 151 Li uid Radwaste S stem '102019

Acid Service Mke-Up Water System 102016

/.~)@gal 5HT Sit

~'IPING

SPECIPICATIONS
FIG S,E CQ.
SHEET Q OF ('9 SHEETS

DRAWING NO.

OI. 9021
CHANG
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PIPE

DESIGN CONDITIIONS
150 PSIG, 406 F

All Sizes Regular Mall, Seamless Red Brass ASTM B43.

FITTIFKS

All Sizes (a) 150 Lb., "Waiseai", Silver Brazing Ends,'ronze ASTM B62.

(b) 150 Lb., Flat Face, Cast Bronze with Integral
Flanges ASTM B62.

(c) 125 Lb., Threaded, Cast Bronze ASTM B62.

All Sizes (a) 150 Ik., Flat Face, "Nalseal", Silver Brazing
Ends, Bronze ASTM B62.

(b) 150 Lb., Flat Fa~, Wreaded. Cast Bronm ASTI B62.

Machine, Hex Head, Heavy Series, Carbon Steel
ASTM A307 Grade B, Galvanized.

Hex Nuts, Heavy Series, Carbon Steel ASTM A194
G ade 2H, Galvanized.

~

FLASHERS

GASKETS

Standard, Flat, Steel, Galvanized.

1/8" Thick, Full Face, Red Rubber.

. NOTES
1. Dissimilar Metal Flange Connections Shall Have Insulating Gasket,

Bolts, Sleeves and Washers for Cathodic Insulation.

Matiaj Planges Shall Be Plat Pace.

q, nva.
f/54/ZD~ I. 5-SPEC 09$ P

APPROVED

10 i f'D hl ! U
A ~ CNO. tiktt Ap ot D I

evS Bo h
sGN. ~ ~ ~

P Kodan
gr angon

D*vx ~~a@8- l2-S8 None

lKCHANICAL DESIGN STANDARD
DESIGN

PIPlNG SPECIFICATION "B"
Department of Engineering

PAFTc QA$ AND ELRcTRlc CohtPANY

susrtrceaes

sHccT No sitrerol

047205 3
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~ ~
Cge I+Oi ILMO I+ITI

DESIGN CONDITIONS
125 PSIG, 100 F

PIPE

~ ~

3/g~ Over

FITTINGS

Seamless Copper, Water Tube, ASTM B88, D".Swti
Temper, Type L.

1" & Over

'FRINGES

Mrought-Copper

1" & Over 1'25 Lb., Flat Fare, Standard Ãeight, Silver Solder
Type, Bronze ASTM B61.

Machine, He Head, Heavy Series, Carbon Steel
ASTM A307 Grade B.

Hex Nuts, Heavy Series, Carbon Steel AST.'t AI94 Grade 2H.

WASHERS Standard, Flat, Steel, Cadmium Plated.

GASKETS 1/16" Thick, Full Face, Compressed Asbestos Fiber
Composition.

NOZ S

Dissimilar Wta1. Flange Connections Shall Eave Insulating Gasket,
Bolts, Sleeves and Vashers For Cathodic Insulation.

2. 8~ting Flanges Shall Be Plat Pace.

APPROVED SY
I ~ ~ 'Tl

'P lie $ ~ 70

o wa" ov
I a ik I V

S CJFO )PS - PFC
DCSCIIIPTIQH

A'C8

Atty

i
~C»

mw.ITS Bo ho ian
OSQNoR.. ooanz
cH. icL o s'oh

DAT% OCALJL

8.12<8 &lone

hKCHANICAL DESIGN STANDARD
DESIGi !

PIPING SPECIFICATION "C"
Department of Engineering

PAClFlC GAS AND ELECTRJC COMPANY
OAN ti'RANCtSCO. CALIFORNIA

DAAWIHD I I+T
SIJIICRSCDCS
SUf'CIISCDCD DY
SHCCT HD

047207
gHIKT
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DESIGN CONDITIONS
125 PSXG, 100 P

SZNGIZ TUBXNQ:

3/4 b Under Seamless Coppe Water Tube, hnnealed, hSTH B88.
IIKII

Standard Sixe
1/4"
3/8II
] /2II
5/8"
3/4II

Nominal Wall Thickness
0.035"
0.049"
0.049"
0.049"
0.065"

BUNDIZ TUBINQ

'Seamless 'Copper'Tube, Bright hnnealed, hSTM B68,
Type DHP

1/4" O.D. x 0.030" Wall Thickness

PXXTXNQS

'll

Sixes : End of Run:- Brass "Imperial Bi-Seal".
Tube to Tube: Mrougdt Copper Silver Soldered

No Flares Fermi t ted.

APPROVEO BY
I I 7j ~ ITTI&4 F CIFICATIO

~ I ~ 1 II V 'AC Ubl. O.D." TO 'STdHDdRO SIZ

CH4
/

DATC DCSCblrTIDH CH ~ rr4.
supi.sv .. tewar
osaN. G.Berr o r
OR. S
CH.
O.K. tC c

DATC OCAu
6-1-72 NONE

rSIHTSD OH OISrO NO IOOOII CLXASPOIIIT %7I

1KQDDXCAL DES IGN STAiG)ARD
DES IGN

PIPQtG SPEC'ZFXCATXON "C-1"
Department of Engineering

PACIFIC CAB AND KLKCTRIC COMPANY
SAN FRANCISCO. CALIFORNIA

DbAWIH4 I IST
SurCbSCDCS
svrcIIscDcD bY
~ HCC HO SHCCTS

DRAWINO NIJISCCb oa
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DESIGN CONDITIONS
150 PSIG, 150 P

3tt ~It Cast Iron Faterial, Centrifugally Cast to ANSI
A21 6,.With Threaded On. Planges, 125lb. Drilling
In Accordance With ANSI B16 1

3tl 10lt

12" - 24"

Class Of Pipe To Be Threaded Is 250

Class Of Pipe To Be Threaded Is 150

3" & Over Cast Iron Material Flanged, Per ANSI h 21.10, 1501b.
„Pressure Class Rating Khximum
1251b. Plange Drilling Per ANSI B 16 l.

BOLTS Hachine, Hex Head, Heavy Sezies, Carbon Steel ASTM
A307 Grade B, Galvanized.

Hex Nuts, Heavy Series, Semi.-7inished; Cazbon SteelAS'le Grade 2H, Galvanized.

1/8" Thick, Pull Pace, Red Rubbez.

APPROVKD SY

SIIPV. BT S ~ KASCIIUBE

DSGN.O ~ BEIIIIHOFF

DR. B.A~ bo

o.x.
OATC 5CALK

10< 71 .NONE

~ ~

IO ~

CII4 OAT'C

O 1ST '.AT Il4 'M 4 K 0 «I ICATI~.
WN Ah/ 'O U

OCSCLIrTION

MECHANICAL DES IGN STANDARD
DES IGN

PIPING SPECIPICATION
Department of Engineering

PACIFlC CA5 AND ELECTRIC COMPANY
SAN FRANCISCO. CALJFORNIA

KI«C.

Ctt I LY Ctt.
OLAWIII4 I I5T
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5urtL55OCO 5r
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OLAWttt4 NUtt05L

DII7209 G





1. This Standard is to be used for Piping Above Ground Only. Por
Buried Pipe n Special Design is required.

2. Puting Planges Shall Be Plat Pace.

3. Dissimilar Fatal Flange Connections shall have insulating Gasket,
Bolts, Sleeves and Washers for Cathodic lnsulaticn.

Bolt Holes on nll Flanges shall be Back raced or Spot Faced to
Provide Proper Seats fo" Huts.

MECiiAHICAL DES IGH STAHDARD
PTPTNG S'P" CTFTCAVTON "D".

p ~ g F g@ DRAWING NO. CHANGE
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DESIGIN CONDITIONS
100 PSIG 150oF

PIPE

All 'Sizes Gast Iron Material to ASTI A37i, Centrifugylly
Cast to USAS A21.6 or A21.8, Laying Condition
"F" with + feet of cover, Cast Flanges to
QSAS B16.1 (125 Lb.)

3" - 12" Wall Thickness Class 22

14" - 48" Mall Thickness Class 21

Mall Thickness for Pipe Sizes Above 48" Shall be Calculated According
to USAS A21.1 - 1967.

FITTINGS

3" 5 Over Cast Iron Material to ASTH A126 Class A for Sizes
12" 6 Under, Class B for 14" and Above.

125 Lb. Standard, Flat Face, Flanged Fittings to
USAS B16. 1.

MEQiANICAL JOINTS See Note 5.

All Sizes Mechanical - Joint Fittings to GSAS A21.10, Complete
with Bolted Joint of Stuffing Box Type as Described
in USAS A21.11 with High Strength Cast Iron Bolts 6
Nuts.

3lt ] Rtt

,t.l4", .- = 48"

250 PSIG Rating

;tlB);PSIG Bating

BXTS- Eachine, Hex Head, Heavy Series, Carbon Steel ASTM A3)7
Grade B, Galvanized.

GASKETS

Hex Nuts, Heavy Series, Semi-Finished, Carbon Steel
ASTM A194 Grade 2H, Galvanized.

1/8" Thick, Full Face, Red Rubber, Flat Ring.
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NOTES:

2,

'Cast "Iron"'I'ta11 Pipes (Spools) with Collars. Anchor Clamps Similar
to Grinnell Fig. 261, Sized for O.D. of Pipe, Shall be used as
Collars. (Locations where there is a possibility of Mater Seepage,
Screwed Flange Assemblies Shall be Used Instead of Clamps Nhere
Specified on Piping Drawings).

Nhen Bolting 150 Lb. Standard Steel Flanges to Flat Face Cast
Iron Flanges, the Steel Flange Shall be Furnished with a Flat
Face.

3. Dissimilar Qetal Flange Connections shall have insulating Gasket,
Bolts, Sleeves and flashers for Cathodic Insulation.

4. Bol t Holes on All Flanges Shal 1 be Bock i'aced or Spot f'aced to
Provide Proper Seats for Nuts.

4echanica3. Joints sha)l be used only where specified on Piping
Layout Drawings.

MECHANlCAL DESIGN STANDARD

PIP ING SPEC IFICATION "D"
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PIPE

DESIGN CONDITIONS

150 PSIG, 75oF
93 PSIG, 100oF
45 PSIG, 130 F

- 4" ~6'Under Schedule 80, Polyvinyl Chloride (PVC 1120)
ASTI DL785 ~

FITTINGS

4" f Under Schedule 80, Polyvinyl Chloride (PVC I)
ASTH D2467.

FLANGES

4" 6 Under Schedule 80, Flat Fare, Sorket-Type, Polyvinyl
Chloride (PYC I) AS'2467, Faced and Drilled
to 150 Lb. bBSI B16.5.

Hex Head, Heavy Series, Carbon Steel ASTM A307
Grade B, Galvanized.

NUTS
Hex Nuts, Heavy Series, Semi-Finished, Carbon
Steel ASTM A194 Grade 2H, Galvanized.

'

GASKETS 1/8" Thick, Full Fare, Red Rubber.

NOTES
'1. "Solven't'Cement'Sha'1'1 'Be 'In 'Accordance With ASTM D2564 for All PVC

Pipe and Fittings.
2 Puting PLanges ShaLL Be PLat Pace.
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DESIGN CON)ITIONS
125 PSIG, 200 F

1" & Over

FITTINGS
1" & Over

FLANGES
1" & Over

Schedule 40; Carbon Steel ASTI A53,Grade A
er B, Lined with 3/16" Thick Saran.

f

126 Lb., Flat Faoe,,Flanged, Chamfered, Cast Iron
ASTI Ai'26 Class A, Saran Lined.

125 Lh., Flat Face, Screwed, Chamfered Cast Iron
ASTM A126 Class A.

BOLTS
Hex Head, Heavy Series, Carbon Steel ASTM A307

Grade B, Galvanized.

Hex Huts, Heavy Series, Seni-Finished, Carbon
Steel ASTM A194 Grade 2H, Galvanized.

GASKETS
Pipe Flange to Pipe Flange: . Use Bypalon (Synthetic
Rubber) Full" Gasket.

Pipe Flange to Flanged Fitting: Use Hypalon (Synt.ietic
Rubber) "Half" Gasket.

Flanged Fitting to Flanged Fitting: Use No Gasket.

NOTES

1. No Welding is Allowed on Saran Pipe or Fittings.

2.

3.
4,
5 ~

No Bending is Allowed on Saran Pipe. Use Tapered Spacers to Accomplish
Bends..
Pipe Furnished in 10 '-0" Maximum Lengths.
Fatiag Planges Shall Be Plat Pace.
Spacer sha)1 be used when-Making Connection Between Saran Lined
Flanged Pipe and All Other Types of Flanged Piping and Equipment.

Molded Raised Face Pipe Flange Joints, without Gaskets,May be used
as Acceptable Substitute.
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PIPE

DESIGiN CONDIT/ONS
150 PSIG, 180 F

1-1/2" 6 Over

1/hatt g hatt

Qtt

Seamless or Electric Resistance Welded Carbon
Steel ASSAM A53 Grade A or B, "Paralined",

Schedule 40

Standard Weight

FITTINGS

1 /2ft g 211 3000 Lb., Socket Melding-Ends, Forged Carbon
Steel AS'105 Grade I.or II, "Paralined".

Standard Weight, Butt-Welding Ends, Wrought
Carbon Steel ASTM A234 Grade MPA or WPS.
Paralined.

All Sizes 150 >.t Slip Oa Plat Ace, Forged Carbon Steel ESTD 3181
Grade 1 "ParakinM

Machine, Hex Head, Heavy Series, Carbon Steel
ASTM A307 Grade B, Galvanized.

He" Nuts, Heavy Series, Semi«Finished, Carbon
Steel ASTM A194 Grade 2H, Galvanized.

GASKETS
1/8" Thick, Full Face, Red Rubber.
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iiOTES

l. All 'Assemb'lies Including Piping, Fittings, Flanges, Etc., Shall be
"Paralined" with I/8" Thirk Type RD After Shop Fabriration. Fabricator
shall Insure that Maximum Lengths of Assemblies That are Capable of
Being Lined are Not Exceeded. For Flanged Ends, Paraline Shall Cover The
Full Face of Flanges. Bolt Holes Shall be Kept Free from Lining.

2. Lxte=io= zelda Shall be Gx'ou"6 Smooth. Interio- Sur aces oZ Pipe Shall Be
Free from Sharp Ridges and Srale Inrlusions, Prio= to Lining.

3. No Field Melding or Field Bending is Allowed on This Piping Sperifiration.
*'4

4. sting Planges Shall Be Plat Pace.

MECHANICAL DESIGN STANOARD
PI PING SPECIFICATION "G" Q20f
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DES IGN CCNDITIONS
100 PSIG, 125 P

4«24«{) Standard %eight, Seamless Carbon Steel AS'A
A53 GRB Pipe «Paralined« ~

4« - 24«O.D. Virought Carbon Steel ASTM A234 Grade %PA or B
Schedule to Match Pipe. «Paralined«.

1251b Light Height Slip On, ASTM A 1S1 GR ll

BOLTS

Machine, Hcx Head, Heavy Series, Semi-Finished,
Carbon Steel ASTM A307 Grade B, Galvanised.

Hex, Huts, Hcavy Series, Semi-Pinishcd, Carbon
Steel ASTM A194 Grade 2H, Galvani=ed.

GASKETS

1/8« Thick, Pull Pace, Red Rubber.
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NOTES:
l.

2.

3.

5.

"All Piping <and "Fi'ttings 'shall 'be""Paralined" with 1/8" thick
Type AR After Shop Fabrication. All E"terior Surfaces of
Pipe and Fitting Shall be Coated with 1/16" thick Type AR.
Lining and Coating Shall be Free From Voids and Blisters.
Fabricator Shall Insure that Maximum Lengths of A semblies
that are Capable of Being Lined "are not Exceeded.

Interior zelda Shell Bd Ground Smooth.: ~mterior Surfepea.ef Pipe Shall
be Free From Sharp Ridges and Scale Inclusions, Prior to L'ning.

Interior Lining Shall be Able to 5ithstand a 20,000 Volt Spark
Test (Test to be Conducted Before Bcterior Coating is Applied) .
Exterior'oating to be Tested at 1500 Volts.

No Field 3felding or Field Bending is Allowed on This Piping
Specification.

Mating Plan@ca Shall Ba Plat Pace.

MECHANIC@. DESTGN STANDARD
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PIPE

DESIGN CONDITIONS
100 PSIGI 125 F

R" 6 Over
O.D. - 36" O.D. g" Thick Wall, Seamless or Electric-Welded

'Carbon Steel API SL Grade B Flanged Pipe.
125 Lb. Light Weight Butt-Welding FlEages
to AS'181 Grade I. Paralined (See Note 1.).

N

42" O.D. - 48" O.D. Q Thick Mall, Spiral-Welded Carbon Steel
ASTM A211 Flanged Pipe, Inside Seam, Flush
Ground. Plate to ASTM A245 Grade C. 125 Lb.
Light Weight Butt-Welding Flanges to ASTM
A181 Grade I. "Paralined" ( &e Note 1.).

FITTINGS

+" 6 Over
'45". >'O~D'-"""48""0.0. '150" Lb., 'Flat Fam, "Flanged Fitt'ings, Fabrirated

Wrought Carbon Steel ASTI A234 Grade WPB.
Schedule or Wall ThiI'.kness to Match Pipe. "Para-
lined",(See Note 1).

Machine, Hex Head, Heavy Series, Semi-
finished, Carbon Steel AS'3D7 Grade B,
Galvanized.

Hex Nuts, Heavy Series, Semi-Finished,
Carbon Steel ASTM A194 Grade 2H,Galvanized.

GASKETS
1/8" Thick, Full Fare, Red Rubber.
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PIPE

DESIGN CONDITIONS
'275 PSIG, 100 F

All Sizes

"2" Y Under

SP 6 Over

Seamless or Resistance Melded Carbon Steel
ASTH A53 Grade A or 8, Galvanized Per,ASTM A153.

'"Schedule 80, Threaded.

Standard Ieight, Butt&elded.

FITTINGS

2" 6 Under

2-1/2" & Over

1% Lb., Screwed, Flat Banded, ~lleable Iron
'ASTI A197, Threaded Arrording to AHSZ 82.1,
Calvanized Per ASTM A153.

3000Lb., Threaded Half Coupliag or Threaded Veld
Coup].et ?orgcd Carbon Steel, JLSTK 4 105 ~ I or II

Staudard Veight, SuttVeldiag Ends, Vrought
Carbon, Steel AS'234 Grade VPh or VP3.

2" 6 Under

9P 5 Over

COUPLINGS

150 Lb., Screwed, malleable Iron ASTM A197,
Threaded .Arcording to AHSX 82.1, Galvanized
Per ASTM A153.

MO L'b., Flat Face, Welding Neck'or Slip-On,
Faced and Drilled, Forged Carbon Steel ASTH
A181 Grade I, Galvanized.

2" 6 Under 150 Lb., Screwed, Flat 8'nded, Halleable Iron
ASTM A197, Threaded According to ANSI 82.1,
Galvanized Per ASTH A153.

UNIOiNS

2" 6 Under IK Lb., Srrewed, Halleable Iron ASTM A197, Ground
Joint, Threaded According to AHSZ 82.1, Galvanized
Per ASTH A153.

Machine, Hex Head, Heavy Series, Carbon Steel ASTM
A307 Grade 8, Gelvanizdd.

Hex Nuts, Heavy Series, Semi-Finished, Carbon
Steel ASTM A194 Grade 2H, Galvanized.
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WASHERS

Standard, Flat, Steel, Galvanized
GASKETS

L(16" Thick, Full Face, Compressed Asbestos Fiber
Composition.

HOZZS

1. Galvani=a"P'pe Spools Afte""

Pabr'cati'oa.'""CHANICAL

DESIGN STANDARD
PIPING SPECIFICATION "H"
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PIPE

DESIGN CONDITIONS
13) PSIG, 500 F

All Sizes Seamless Carbon Steel ASTM A53 Grade A or B.

:2"- ~6 ~Under

W" 6 Over

Schedule 80.

"Standard Weight

FITTINGS

2" 6 Under

Q" 6 Over

33QO Lb., Socket melding Ends, Forged Carbon
Steel AS'105 Grade I or II.

Standard Weight, Butt-Welding Ends, Wrought
Carbon Steel ASTM A234 Grade WPA or WPB,

FUSES

2" 6 Under

2Q" 6 Over

Q)UKZNGS

2" 6 Under

IS) Lb., 1/16" Raised Face, Sorket Welding
Ends, Forged Carbon Steel ASTM A181 Grade I.

18) Lb., 1/16" Raised Face, Welding Nerk, Forged
Carbon Steel ASTI A181 Grade I.

XG8 LB- Socket Welding Ends, Forged Carbon Steel
ASTI AI05 Grade I or II.

Machine, Hex Head, Heavy Series, Carbon Steel
ASTQ A307 Grade B.

Hex Nuts, Heavy Series, Semi-Finished, Carbon
Steel ASTM A194 Grade 2H.

GASKETS
1/16" Thick, Ring Type, Compressed Asbestos Fiber
Composition.

lNTES
All Pipe and Fittings Shall be Thoroughly Pickled, Neutralized,
Mashed and Dried After Fabrication and Coated with Water Soluble
Oil. Ends of Pipe shall be Completely Sealed Prior to Shipment.
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DES IGN CONDITIONS
150 PSIG, 500 P

2" & "Under 'Schedule 80, Seamless Carbon Steel LSTM 893 or A106
Grade B Onlyi

1/2lt 24ll Standard Height, Seamless Cazbon Steel ASTM A53
Grade B Only

26ll 36ll 3/8" Nominal Wall Thickness, Electric-Pusion fielded
Carbon Steel pipe ASTI A134, Plate Conforming to ASIA A285
Grado C, Eirehox'guali.ty, or A155 Grade KCF. 65 CI.II.

2" & Under 3000 Ih. Socket Melding Ends, „Forged Carbon Steel
"ASTM 'A105

2-1/2" & Over Butt-Welding Ends, Wrought Carbon Steel ASTM A234
Grade VPB. Schedule or Mall Thickness to Match Pipe.
2-1/2" - 24" Seamless) 26" - 36" fielded.

2" & Under 150 Ib., 1/16" Raised Pace, Socket Melding Ends,
Porged Carbon Stee1. ASTM A 181 Grade I or XX.

2-1/2'l & ove 150 Ib. 1/16" Raised Pace, Melding Neck, Porged
Carbon Steel ASTM A 181 Gzade I or II.

BOLTS
>Machine,, Hex Head, Heavy Series, Semi-Pinished, Carbon

Steel ASTM A 307 Grade B.

Hex Nuts, Heavy Series, Semi-Pinished, Carbon Steel
ASTM A 194 Grade 2H.

GASKETS 1/16", Plat Ring Type, Compressed Asbestos Pibez
Composition, Group I.
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hOZZS:

l ~ Seamless Carbon Steel ASTM A L06 GR.3 Pipe is Acceptable as aa
Altenmte to Welded Pipe in 26"-36" Sires Ni th PKE Approvel.

2;. Slip-on Flanges are Acceptable with Engineers Approval
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DESIGN CONDITIONS
405 PSIG 6B)oF

PIPE

All Sizes

2" 6 Under

Seamless Carbon Steel ASTM AM6 Grade B.

Schedule 80

Q<< 2D 0

24 If

FITTINGS

Standard Weight
E=tra Strong

2" 6 Under 3000 Lb,, Socket Melding Ends, Forged Carbon
Steel ASTM A105

+<< 20yy

24<<

Standard Weight, Butt-Welding Ends, Seamless
Carbon Steel ASTM A234 Grade MP8,

.-'-'xtra

Strong, Butt-Melding Ends, Seamless
Carbon-Steel,.ASTI-A234 Grade MPB.

2" 6 Under

+" 4 Over

R4. Lb,, 1/16" Bsised Face, Socket QeMing Ends,
Ends, Forged Gorbon Steel ASTH A1$1 Crade I'or IE.

300 Lb., 1/16" Bt'ised Face, Melding Neck, Forged
Carbon Steel ASTM A181 Grade I or II.

Bolt-Stud, Heavy =Series, Semi-Finished, Alloy
Steel ASTM A193 Grade B7,

hGTS
Hex Nuts, Heavy Series, Semi-Finished, Carbon
Steel ASTM A194 Grade 2H.

'0'~175""'Thick,'lexitallic, Style CG..
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DESIGN CONDITIONS
1030 PSIG, 650 F

PXPE

.,2HIQ IUnder ., ~ Schedule 80,-."Seamless Carbon Steel ASTH A106 Grade B.

e

3e

4H 6H

8" - 24"

S~le 40

Extra Strong

schelale
4D'chedule

60

2" 6 Under 3000 Lb., Socket helding Ends, Forged Carbon
Steel ASTM A105 Grade II.

W" 6 Over Butt-Welding Ends, Seamless Carbon Steel ASTH A234
Grade WPB, Schedule or Waif, Thickness to Hatch Pipe,

2" f Under 600 Lb., g" Raised Face, Socket Welding Ends, .Forged
Carbon Steel,ASTM A105 Grade XX.. T

5" 6 Over 600 Lb., g"„ Raised Faye, lding Neck,
Forged Carbon Steel ASTM A105 Grade II.

BOLTS
Bolt-Stud, Heavy Series, Semi-Finished, Alloy
Steel AS'193 Grade Bi.

hUTS
Hex Nuts, Heavy Series, Semi-Finished, Carbon
Steel ASTM A194 Grade 2H.

GASKETS
0.115" Thick, FlexitallicI Style CG.
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PIPE

2" & Under

2I II 14N

16" - 20"

24 II

30" O.D.

FITTINGS

2" & Under

2' Over

'FLAIIGEs

2" & UNDER

2' Over

30 II

80LTS

NUTS

GASKETS

DESIGN CONDITIONS
600 PSIG, 400 F

Schedule 80, Seamless Carbon Steel ASTM A106 Grade B.

Standard Meight, Seamless Carbon Steel ASTM A106 Grade B.

Extra Strong, Seamless Carbon Steel ASTI A106 Grade B.

Schedule 40, Seamless Carbon Steel ASTH A106 Grade B.

0.671" Minimum Mall Thickness, Electric-Fusion Melded Carbon
Steel ASTN A155 Grade KCF65, Class 'II.

3000 Lb. Socket Melding Ends, Forged Carbon Steel ASTM A105.

Butt-Welding Ends, Wrought Carbon Steel ASKS A234 Grade MPB.
Schedule or Mall Thickness to Match Pipe.

300 Lb., 1/16" Raised Face, Socket Melding Ends, Forged Carbon
Steel AS'181 Grade I or II.

300 Lb., 1/16N Raised Face, Melding Neck, Forged Carbon Steel
ASTM A181 Grade I or II.

Applicable Only To Consensate Polishing Sys Piping (D~ ~g),
Class 300 Raised Face, Melding Neck, Forged Carbon Steel
ASTM A105, Bore To Hatch 30" Pipe, Design & Dimensions Shall
Be Per MSS SP-44.

Machine, Hex Head, Heavy Series, Semi-Finished, Carbon Steel ASTIR|

A307 Grade B.

Applicable Only To Condensate Polishing Sys. Piping (DZJLBLO CLHTQS),
Continuous Thread Stud Bolts, Alloy Steel Per ASTH A193, Grade B7,
Coarse Thread Series Per ANSI Bl.l, Class 2A Fit Fot Sizes 1"
Diameter And Smaller. 8-Thread Series Class 2A Fit for Larger
Sizes, Dimensions Per ANSI B16.5.

Hex Nuts, Heavy Series, Semi-Finished, Carbon Steel ASTM A194
Grade 2H.

1/16N Thick, Flat Ring Type, Compressed Asbestos Fiber Composition.
>bCIG): BO'FLW664 STUb BOlT 5 PS 6 FOR. ND5 PPI.ISHI46 SYS PII'IHI'ER. DCD.ER-OI4

II 73 ~l VF i 8 AA'IrAF4 4 5773 RE ~ 0 PIP SPECIFICATIO
. PIP SLiK AA7. Z SEAArrSrc'AI FP~M4'7I VISB 4 I ov

A PR V
fl h ~an

o ani
Brrr s cia

o.x. A
DATC 5CALg

8-I4.6d Nona

NEQQNIGQ DESIGN STPiDARD
DESIGN

PIPING SPEI'IFIOATION "K12".
DepartnIent of EngjneeringPA~ Qao ~u E~rarnre Ca~p~

Caw Paueaoeo. ~
SIIccl'o. 1 OF l SIIccTs
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DESIGN CONDIT/ONS
600 PSIG, 650 F

PIPE

.„.2",.S.Under "Schedule 80, Seamless Carbon Steel ASTM A106 Grade B.
ll

~ r ~

QN 120 Standard Weight, Seamless Carbon Steel ASTM 4106
Grade B

2""6''Uider 3000 Lb., Socket 'Welding Ends, Forged Carbon
Steel ASTI A105 Grade IZ.

5P f Over Butt-Welding Ends, Wrought Carbon Steel ASTI A234
Grade WPB, Schedule or Mall Thickness to Match Pipe.

FLANGES

2" t Under

5P 5 Over

8N Lb„g" Raised Face,. Socket. Qe1ding Ends, gaged
Caibon Steel ASTH A105 Grade I cLr XX.

600 U) ~ ~ .W" Rai sed Face, We lding Heck, Forged CarbonSteel..~ A105 Grade g ar XI..

BOLTS
„Bolt-„Stud,.Heavy. Series, Semi-Finished, Alloy Steel

hSTM 4193 Grade Bi,
t

~,rr ~ ~ ~ ~ ~ ~

Hex Nuts, Heavy Series, Semi-Finished, Carbon Steel
JLSTM A194 Grad~ 2H.

GASKETS
0.175" Thick, Flexitallic, Style CG..

APPROVED QY

ll.?3.7o
l N l VN

D-A'oC cpu
~ S' 0 AVD(. Z UJVP F (CCA

PCOCltlPTIOtt Clt, AtrPR i

mv.sTS Bo hosian
D5GNr
QR. p 1

CH.
O.K.

D*TL
OCR'-10-69None

mWTCO Ott OtmO ttO. (OOOtt CSXaara>t(T

JKCHANICAL DESI&i STANDARD

DESI'IPING

SPECIFICATION "K13"
Department of Engineering

PACIFIC GAS AND N ECTRLC COMPANY
SAN ltRANClSCO. CALIPORNlA

'rOO

D'CAWlt4(C lJST
CVmltOCDCC
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OHCCY NCL

DRAWINO NVSCClLR

O47238
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DESIGN CONDITIONS
1085 PSIG ~ i 600F

PIPE

2" 5 Under Schedule 80, Seamless Carbon Steel ASTM A106 Grade B
~ =

5P, 3", 4", 6" Standard Meight Seamless Carbon Steel ASTI'A106
Grade B .:

Extra Strong, Seamless Carbon Steel ASTH A106 Grade B
1

8 -24"

26" 6 Larger

Schedule 60, Seamless Carbon Steel Anil A106 Grade
B, with Supplementary Requirements Sl - S6.

Electric-Fusion-Melded Carbon Steel ASTI A155 Grade
KCF70 Class 1 with Supplementary Requirements Sl - S4.

26" O.D. 0.851" Min. Mall Thickness
.26" I .D. '0.9063""'Hin. Mall Thickness

30" O.D. 0.972" Min. Mall Thickness

2" 6 Under 3000 Lb., Socket Melding Ends, Forged Carbon Steel
ASTI A105

2'4rs
26" 6 Larger

Butt-Melding Ends, Seamless Carbon Steel ASiJt A234
Grade NPB, Schedule to Match Pipe, Long Radius.

Butt-Melding Ends, Mrought Carbon Steel ASTM A234 Grade
MPB Mith Supplementary Requirements Sl 5 S2, All
Thickness to Hatch or Exceed Minimum Mall Thickness of
Pipe, Phate'iherial AS'''4 515 Grade 70 Seam zelda

'ul1y.Radio-Qxaphed For ESPY Boile Code Section I.

2" 5 Under

24" 6 Over

6tm Lb., g" Raised Face, Socket LWlding Ends,
Forged Carbon Steel ASiit A105

600 Lb., g" Raised Face, Melding Neck, Forged Carbon
Steel ASTM A105 '

. Bore to Match Pipe Nail
Thickness.

APPROYKO BY
~ t~ s

IO ~ Jl
Ve FITTIHG5 4" Td OMLC
VL5P AN I 50/ 28.7o 4/ // C) C/Vcr/G

/.S- O REI/ SED 4 .Pe7 Pd'D
BV. 26 ikC "k'IP MA IA C %AD

C5 ~ Pt

/r. /

OR. n1

O.K.
0AYC

None

CKO, OATC
sun. o hosxan
CISGN c;

OCSCRIFflOk

3KCHANICAL DESIGN STANDARD
DESIGN

PIPING SPECIFICATION "K)4"
Department of Engineering

PAClFtC aAS AND ELKCTRlC COMPANY
SAN PRANClSCOe CALlFORNlA

SKCCY MO SHCKTS

ORAWIKO KUKOCR

0472 39

CK AttQRYO1i

ORAWIKO I ISY
SURCRSCOCS
SURCRSCOCO OY





BCVS

6 AS';TS

Bolt-Stud, Heavy Series, Semi-Finished, Alloy Steel
ASTM A193 Grade B7.

"Hex't(uts, Heavy Series, Semi-Finished, Carbon Steel
ASTM A194 Grade 2H.

0.175" Thick, Flexitallic,= Style CG.

~ I

I
. 'L 's

~
' ~

lj I 4I L ~ ~ ~ '4 ~ ~ \

UECHAibICAL DESIGN STANDAHD

PIPING SPECIFICAT10N "K14"
SHEET 9 OF Z SHEETS

DRAWING N Q.

047239
CH>NGE
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DESIGN CONDITIONS
1085 PSIG., 600 F

PIPE

2" 5 Under Schedule 80, Seamless Carbon Steel ASTM A106 Grade B

2/p, 3", 4", 6" Standard Weight, Seamless Carbon Steel ASTM A106
Grade B

Extra Strong, Seamless Carbon Steel ASTM A106 Grade B
~ ~

8- 24" Schedule 60, Seamless Carbon Steel ASTM A106 Grade B
with Supplementary Requirements Sl - S6.

26" I.D. 1.002" Minimum Mall Thickness, Electric-Fusion-Welded
Carbon Steel SA516 Grade 70 Plate, Fully Radiographed
Seam Nelds

A
~ ~ ~

2 6 Under 3000 Lb ~ f Socket Welding Ends, Forged Carbon Stee 1
ASTI A105 Grade II.

Qtf 24 ff Butt-Welding Ends, Seamless Carbon Steel, Xaterial and
Schedule to Hatch Pipe, .

'6"

I.D. Butt-Welding Ends, Made from SA516 Grade 70 to ASTM
A234 Requirements with Supplementary Requirements Sl
6 S2 Wall Thickness to Match or Exceed Minimum Nell
Thickness of Pipe, Fully Radiographed Seam Nelds

FLANGES

'2" '6 Under

2<" 6 Over

600 Lb., Vj" Raised Facer Socket Kelding Ends,
Forged Carbon Steel AS'105 Grade II.

600 Lb., h'P Raised Face, Nelding Neck, Forged Carbon
Steel ASTM A105 Grade II. Bore to Match Pipe Nell
Thickness.

APPROVKD SY
I/ PJ.74 E/43'0' 40 CCI'WSF4
I-5 70 gEV/J'89

~EY 2 "EV. Pl WALL I O'$$

'td N LNA
d

CMO

cf 2 $ 9
~ 7

DATC

IP Fl TINGE e 4DD8'D )VOTE'QC'I 5
DCSCRIPTIDM Off SY CM I *l'l'D

OSGN.
OR.
CH.

o ho ien

D*TX SCALD

-19-68 None

MECHANICAL DESIGN STAN)ARD
DESIGi/

PIPING SPECIFICATION "K15"
Department of Engineering

I ACnFIC GAS AND KLECTRIC COMPANY
SAN I RANCISCO. CALIPORNIA

DRAWIM4 tJST
SUPCffSCDCS
Suf CRSCDCD SY
SMCCT MO / SMCCTS

ORAWtff4 NU14 ~ CR

0472 40
FtllNTKOON SIC'O, lOOON OLCANtkINT ~ ~OO





Bolt.-Stud, Heavy Series, Semi-Finished, Alloy Steel
ASTI A193 Grade B7.

Hex Nuts, Heavy Series, Semi-Finished, Carbon Steel
'ASTH A194 Grade -2H.

GANG'.TS 0.175 Thick, Flo&tallic, Style CG,;",
ti

7 ~

'I
~ t~' ro" ~ tel i. GeiLert'o?'o 1'.' 4 0! i/s. vi ~ - Yf.: '

~

MECHANICAL DESIGN STA'iDAHD
PIPING SPECIFICATION "X15"

p ~ g E go DRAW(NG HQ. CHA<oe

sHEET p OF Z SHE:"Ts 0 4 72 4 A





DESIGN CONDITIONS
1415 PSIG, 450 F

PIPE

2" 6 Under Schedule 80, Seamless Carbon Steel ASTH A106
Grade I

2Q" - 18

24"

30" O.D.

Schedule 80, Seamless Carbon Steel ASTH A106 Grade B, yrith
Supplementary Requirements Sl-'S6 for Pipe 8" 6 larger.

Schedule 100, Seamless Carbon Steel ASTH A106
Grade B with Supplementary Requirements Sl"- S6.

1.240" linimum Mall Thickness, Electric-Fusion
Welded Carbon Steel ASTH A155 Class 1, Grade KCF
70 Plate with Supplemeatary Requirements Sl - S4.

2" 6 Under 3000 Lb. Socket Welding Ends, Forged Carbon Steel
"ASTI 'A'105

Qff 18ff Schedule 80, Butt-Welding Ends, Wrought Carbon
Steel ASTH A234 Grade WPB with Supplementary Require-
meats Sl 6 S2 Except that Plate Haterial Shall Be
ASTH A516 Grade 70

24 ff Schedule 100, Butt-Melding Ends, Wrought Carbon
Steel ASTH A234 Grade WPB with Supplementary Require-
ments Sl 6 S2 Except that Plate Haterial Shall be
ASTH A516 Grade 70, .

Wall Thickness to Natch or Exceed Hinimum Wall Thick-
ness of Pipe, Butt-Welding Ends, Wrought Carbon Steel
ASTH A234 Grade MPB with Supplementary Requirements
Sl 6 S2 Except that Plate Haterial Shall be ASTH A516
Grade 70, .

2" 5 Under 1500 UI., Vj" Raised Face, Socket Welding Eads,
Forged Carbon Steel ASTH A105

2I/" 6 Over 900 lb., g" Raised Face, Welding Neck, Forged Carbon
Steel ASTH A105

APPROVED QY
~ ~

//i g~ O

Vl E Li U/ d'
S n WV/S

sufi.CT o ho ian
DSGNo Q ~ ~ ~

CH, /a/I e~
DATE OCA4JC

9-19-68 None

DATC ocscclrTIDH

HECHANICAL DESIGN STANDARD
'DESIGN

PIPlNG SPECIFICATION "K16"
Department of Engineering

PACnFIC aAS AND EL2CTRIC COMPANY
SAN FRANC'SCO. CALiFORNIA

CH

DRAWIH4 LIST
$ UrcIISCDcs
CUrCIIICDCD IY
CHCCT HOo

DIIAWIHOHUllSCH

a<72 I 1 3
rRIHTCD ON OICrO HCL IOOOH CLCAJIP%1HT Si<O





Bolt-Stud, Heavy Series, Semi-Finished„Alloy Steel
hSTM A193 Grade B7.

Box,Nuts, Hyavy Series, Semi-Finished, Carbon
""St'e"e'1'AS'""h194 «Grade 2H.

0.'175 Thick, Flexftallio, Style CG.

~ ~r ~
~

in. ~ r.(. ". I. o d 6 ~ "t -- -" —~

~ ~ ' i

MECHANICAL DESIGN STANDARD
PIPING SPECIFI CATION "K16" 20f

DRAWING NO.

ET/ oF z sHE T> 647~



0



~ ~, 44+1444 14400 $ 4T'I

DESIGN CONDITIONS
2500 PSIG, 650 F

PIPE

N

Schedule 160, Seamless Carbon Steel AS'106
Grade B. with Supplementary Requirements Sl - S6. por
Pipe 8" 6 Larger.

2" 6 Under 6000 Lb. Socket Melding Ends, Forged Carbon
Steel ASTM A105 Grade II.

+N 12N Schedule 160, Butt-Welding Ends, Wrought 6arboa
Steel ASTM A234 Grade MPB.&th Supplementary Require-
mnts Sl f S2, . ~ .

2"'6 Un'der '1500 Lb., Q 'Raised Face, Socket We1ding Ends,
Forged Carbon Steel ASTH A105 Grade II, Bore
to Match Schedule 160 Pipe.

+ - 12" 1500 Lb., Q Raised Face, Melding Neck, Forged
Carbon Steel ASTM A105 Grade II, Bore to Hatch
Schedule 160 Pipe.

BOLTS Bolt-Stud, Heavy Series, Semi-Finished, Alloy Steel
ASTH A193 Grade Bi.

Hex Nuts, Heavy Series, Semi-Finished, Carbon
Steel ASTM AI94 Grade 2H.

GASKETS 0.175" Thick, Flexitallic, Style CGA

APPROVED SY
~ ~

I-Z3-To
l 4 1

</ Cl C) ICl C (9
h S'o A'Z ' s'I 41I Ad'k'r 4F

sun.sr S. hosea
DSGN . ~

DR.
CH. r O Il C O n

DATC OCALJg
.8-I4~ None

DATC DCSCAI~ION

MECHANICAL DESIGN STANDARD
DESIGN

PIPING SPECIFICATION "K17"
Department of Engineering

PAClFlC GAS AND KL ~CTRlC COMPANY
SAN FRANClSCO. CALJFORNIA

DNAWIHO l ICT
CU~5tCCDCC
CVPC1ICCDCD SY
4HCCT NO

047242

APIIIR

41I CCTC I

t%I WED ON OIRPCI NO IOOON CL!ARPRlNT 4~4T
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DESI& CONDITIONS
2%0 PSIG, 650

P
Seamless Stainless Steel Tubing ASTI A213

araki TP 316.

Ma 1 Thir8cne
1%4"
3/8"
I/2"
3/4 tt

ltl

0.065"
0.065"
0.065"
0.095"
0.188"

L11 Shoe

~ ~

NXK

Iiaperial "Brut",tabi5g fitt|ngs
.. aSgm.g.82.Gr P31$ ~ NOTE ZEST).OR"

'Ah79: 'IF316 '" -- ":."~- ". ~ ., - r ~ -,.
Zmpe&~ ~Hf.~" tubing ffttings

hSTH Xt,B2 Or F316 viA (Sc. NOTE BEXCM)
XSAM JET Type 630 sleeves (17+ PH)

Swagelok tubing fitting! ASK 4269 Type 316
Socket Me1Ii f1ttings .

mX 403. m'm316 " "=

Ho Flares Permitted

ASSAM A 403 GR %'316 HA» BE
SUBK'ITUTED POH kSiif A182
GHF316 NATERLK FOR FITTINGS

~ ~

APPRCIVKO SY

tun.sv 5 h
oso

CH ran hatt n
O. IC. I

S./AM None

IG

>O-Z . 'c:. ~ r":Vr 5 l 2 4 vo o~9na
-25-73 ADDED wrrwm Nl~Ac ro F>rrwrs ~orEs )

3 20 1S REVI5EO 0 IA SP CI lCATIQhl
29 0 A DED OP A V 7

OPE tt ~

It YF V
I/Tl f /N

ltttA'KCQAHICAL

DESIGN STANDARD

DESI'IPINGSPECIHCATION "S"
Department of Engineering

PACT'IAO ANtl ELECT?JJC ~PANT
CA!4 FRANCIOCC7o CALIFORNIA

~%DITCH Ott OlCPO NOe IOOCN CLSAld%I~
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~4 I404 IC440 4 CTI

DESIGN CONDITIONS
700 PSI G, 400 F

P! PE

2" f Under
Schedule 40S, Seamless Stainless Steel ASTM
A312 Grade TP 304.

+tl pl

14"
FITTINGS

Schedule 40S, Seamless Stainless Steel ASTM A312 Grade
TP 304 with. Supplementary Requirement Sl ~

Schedule 40@. 9eaIIleee-54aia1e oe-5teef
ASTI 4376 Grade TP 304 with Supplementhry Requirement

Sl or Electric Fusion N'elded ASTH A358 Grade
304 with Supplementary Requirements Sl 6 52.

Schedule 40,,Seamless Stainless Steel (Same as Above)

2" 6 Under TOO Lb. Sorket Welding Ends, Forged Stainless
Steel ASTM A182 Grade F304.

Schedule to Qtch Pipe,'utt-Melding Ends,
Stainless Steel ASM A4C3 Grade IP 304 with Supple-
mentary Requirements Sl 6 S2.

FLANGES

2 6 Under 600 Lb., JP Raised Face, Sorket Welding
Ends, Forged Stainless Steel ASTM A182 Grade F304.

2-V2" 6 ..Over 600 Lb., Q Raised Fare, Welding Neck, Forged
Stainless Steel ASLM A182 Grade F304. Bore to Batch
Pipe Wall Thickness.

Cr I
~ t t RDV. BOL.T SpIRC.

>C.e aI R ISED AI4 REISSOE

APPROYKD SY
4' 78- IO /Sf&d- O L.-<<~GET

SllTIIIIGS WALl tPICt/IF ELEVE A/Of
4E'Y. LTS d SLITS ATL 4/I. 2

8 2.S ~ C9 ADDED ///ITIS I 2 ~ v'. IpF IIIALL rwGIrl/ESS
EI/ E . GIAID. kl 0 /A/ S

~r~ r.
0'r

V'uTl.M.

osi an
DSCN.S K B
DR.
cn. rondo n
O.K.

D*TX SCARC
8-/4.68 None

OAT% D COCRIPTIO II

MECHANICAL DESI GiV STANDARD
DESIGN

PIPING SPECIFICATION "Sl"
Department of Engineering

PACIFIC CLAS AND ELKCTRIC COMPANY
SAN FRANCISCO. CALlFORNIA

CII, API Q0 I4

DRAWIHO L!CT
IIUPCRCCOCC
CUPCIICCDCD IIY
CIICCT MOo IIIICCTT

AII44

7047263





BOLTS Bolt-Stud, S ta inles s Steel,
ASTI A193 Grade B8.

NUI'S Hex Nuts, Heavy Series, Semi-Finished, Stainless Steel
jtSTQ'AI94 Grade 8;

GASKETS 0. 175" Thi ck, Fl exi ta lli r,,,St yle CG,

NOTES:

t I

MECHANICAL DESIGN STANDARD
PIPING SPECIFICATION "Sl" p g @ L g ~ DRAWING NO. R

SHEET 2 OF 2 SHEETS 'V Q( 6 V A
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DESIGIN CONDITIONS
1SO PSIG SOOOF

2SS PSIG, 150 F

PIP

2" 6 Under Schedule 40Sf Seamless Stainless Steel ~
A312 Grade TP 304.

Schedule 10S, Seamless Stainless Steel ASTH A312
Grade TP 5)4.

Bff
~ . Schedule 10S, Welded.. Stainless Steel ASTH A358

Grade TP 304.

1 Off 24lf

FITTINGS

hP Nominal Mall Thickness, %elded Stainless Steel
ASTH-A358 Grade TP 304

"2" O'Under "'5000-Lb.'Sorket INel'ding Ends, 'Forged Stainless
Steel ASTH AI82 Grade F304, Bored to Hatrh
Schedule 40S. Pipe.

2tll" - 8" Schedule 10S, Butt-Welding Ends, Seamless
Stainless Steel ASTH A403 Grade WP304.

30" - 24" 1/4" Wall Thickness, Butt-Welding Ends, Welded
Stainless Steel ASTH A403 Grade MP 3)4.

2" 5 Under

2I/2" 6 Over

150 Lb. 1/16" Raised Face, Socket Welding
Ends, Forged Stainless Steel ASTH A182 Grade F304,
.Bored to Hatch Schedule .40S. Pipe.

150 Lbof 1/16" Raised Fare, Welding Nerk, Forged
Stainless Steel ASTH A182 Grade F304, Bored to
Hatrh Pipe Wall Thickness.

APPROYKD DY

~ T ~

5 IO.SI~ LI

Cf //. 8 IO
/ 0
0-

~ d 69
CffO DATC

V.OFSI &ICON .TO~55 5ISAT cO F.REVPIP SPEC
'IflEV/SRO AhtD I6RI'SSVED/O' 4
WuuCP uOAOWa m ii.ZR'i/Oe sam Wlt~~AS

C ~ OCPii 4 /VV'ATC. SH. 2
<V / r1 SPFC. SCAS ~Vi JVOTC

OCSCRIPTIOff OIO CK Af'f'Q

mPI.dT5 Bo h a
DSGN. 5
DR. ooana
CN. ra fT WO

OATC
8-HH None

MECHANICAL DESIGiN STANDARD
DESI GN

PIPING SPECI FICATION "52"
Department of Engineering

PACIFIC GAS AND ELECTRIC COMPANY ~

SAN FRANCISCO. CALIIfORNIA

DRAWIIIO LIST
tuRCRtCOCC
1UIItRttDCD IIT
tKtLT IIOo oF ' ffKtCTt

0472'84 G





Machine, Hex Head,
Stainless Steel ASTM A193 Grade BS.

NUTS He" Nuts, Heavy Series, Semi-Finished, Stainless Steel
ASTH A194 6rade 8.

GASKETS 0.175" Thick, Flexitallic. Style CG, .

NQZES:,

1. No Threading is Allowed for Haterial in This Spec.

2. 'Additional Supplementary,.Testing Required on Pipe and.Fittings
as Required by ANS B31.7 Class Applicable to a Particular System
Must Be Perfonrnd.

3. No Bending io Allowed for This Sp'ec.

MECHANICAL DESIGN STANOARO

PIPING SPECIFICATION "S2" P tt= ~~- E CG.
SHEET Z OF Z SHEETS

DRAWlNG NO.

G47284





'ESIGN CONDITIONS
370 PSIG, 650 F
495 PSIG, 300 F
550 PSIG, 200 F

2" 5 Under Schedule 40S, Seamless Stainless Steel ASTI
A312 Grade TP 304.

?3P - 12" Schedule 40S, Seamless Stainless Steel ASTI A312
Grade TP 304 with-Supplementary Requirement Sl
or molded Stainlcas 5'teel «ASTI ASSQ Grade 304

with Supplementary Beqnirement Sl X S2.

FITTINGS

2" 5 Under 3600 Lb, Socket Melding Ends, Forged Stainless
Steel ASTM A182 Grade FK4.

'+""6 Over 'chedule 40S, Butt-Melding Ends, Seamless or
Welded Stainless Steel ASTM A403 Grade MP 304. xi th
Supplementary Requirements Sl 6 S2.

FLANGES'" 6 Under Xe Lb., 1/16" Raised Face, Sorket Welding Ends,
Forged Stainless Steel ASTM A182 Grade i&4.

24'I" - 12" KO Ih,, 1/16" Raised Fare, Welding Nerk, Forged,
Stainless Steel ASTM A182 Grade F304.

..«He- <HeadBol ts," Heavy: Series Semi -F ini shed,
Stainless Steel ASTH A193 Grade B8.

Hex Nuts, Heavy Series, Semi-Finished, Stainless
Steel AS'194 Grade 8..

0.175" Thick, Flexitallic. Style CG.

R VI 0 PNC.

APPROVED SY

sufi.IT S.Bo ho ia
DSCN.

CH. 8r r- n g rI

OATC OCALC8- l4-68 None

IO ~ rl
g /i PS 0

i 6'

~ 8 69

I SQ I U
C/D- Ci a~I. Pipe ~~rZipi deSC i bio

R ~ VOLTS HUTS &AT@
AIIOR'o PIPe III 0'Ev FL4 MATL GRAD&

E 5l&hl AUDIT'IC)N C R'

CSCS IPTlOH

4
BESIGN

PIPING SPECIFICATION "S3"
Department of Engineering

PACIPIC CAS AND ELECTRIC COMPANY
5AN I«'RANCISCO. CALJFORNIA

DNAIVIHO LJCT
SVPK$tSCDCS
SVMllSCDCD SY
SHCCT HCL
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55olOOA (55OO Oo57)

DESIGN CONDITIONS
1400 PSIG, ~ 650 F
1500 PSIG, 350 F
1750 PSIGI 200oF

PIPE

}P -2" Schedule 80S, Seamless Stainless Steel ASTM
A312 Grade TP X4

2lII~

8"-'160

Schedule 80S, Seamless Stainless Steel ASTM

A312 Grade TP 304. «ith Supplementary Requirement Sl.

Schedule,100, Seamless Stainless Steel JLSTM A312
Sracfe. VPI304 wk th. Supplementary Requirement, Sl
'ok.welded-.Stainke'sh Steel- ASTI A358...,; grade
TP X)4 «ith Supplementary Requirements Sl 4 S2.

2" 6 Under 3GOO Lb. Socket Melding Ends, Forged Stainless
Steel AS%M A182 Grade F304.

2g" - 6"

8"-16"

Schedule 80S, Butt-Welding Ends, Seamless Stain-
less Steel ASTM A403 Grade WP 304.«ith Supplementary
Requirements Sl 6 S2.

Schedule IDOL Butt-Melding Ends, Seamless Stainless
Steel ASTR A403 Grade MP 304 with Supplementary
Requirements Sl 6 S2.

FLANGES

-„2"„,6<Under ,„1500, „Lb.,l/4";Raised.Face, Socket, Welding Ends,
Forged Stainless Steel ASTH A182 Grade F304.

SP - 16" 1500 Lh.,L/4" Raised Fare, Melding Neck, Forged
Stainless Steel ASPIC A182 Grade FM4, Bored to
Hatch Pipe Wall Thickness.

APPROVRD SY

~ t l
IC7 8 "l
Il~ '7
I~ 7
0 ~ 4

~ 28 ~

DATE

REVI Kb SQL SP C.
l2E l52 h D R&l U 0/ N 0

WF. r -Id 1% . /TTIII f S'i'h'. '
uDTF'i

BOLTS AIPQ'A7L~ SII. Z
RF . P COP' I F 4/ZFS 4'ATC,. AwD Fl(r. AYIAP

D~IPTIOH

RL

CH APPQ

OSGN.
DR.
CH. rrn ~O
O.K

8- J4W None

MECHANICAL DESIGN STAINDARO
DESIGN

PIPING SPECIFICATION "S5"
Department of Engineering

PAC!PIC GAS ANb ELECTRIC COMPANY
SAN FRANClSCO. CALlPORNIA

DRAWINO LIST
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047287
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BK.TS Bolt-Stud, Stainless Steel
ASTM A193 Grade 88.

Hex Nuts, Heavy Series, Semi-Finished, Stainless Steel
ASTH A194 Grade 8 ~

GASKETS 0.175" Thick, Flexita11ic,« ~ Style CG.

NOTES
'.

No'ending a lloxa'nce ~Ca inc3udaB. 'Xn theae naniaszl: ~a13., thickaenoea, nny pipin
bent must not be loco than minimum listed eall 'thickno s for that Schedule
Pipe After Bending.

2 ~ 90Q"- forged stainless steel ASTM A182 Grade F316 flanges may be used
instead of 1500-" ASTM A182 Grade FX4 called out above.

MECHANICAL DESIGN STANDARD
PIPING SPECIFICATION "S5" P Q Q E QQ

SHEET Z QF 2 SHEETS
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DESIGN CONDITIONS
2485 PSIG, 680 F
2510 PSIG, 650 F
2800 PSIG, 200 F

PIPE

"«2ffrf Unae» 'Schedule 160,'Se'amless Stainless Steel AS'376
Grade TP K4.

~" 6 Over

2'« ff 3ff

Seamless Stainless Steel AFAR A376.

Schedule 160, Grade TP304 with Supplementary
Requirements Sl 6 S3.

8ff 10ff

12" - 16"

Schedule 120, Grade TP 316 11th Supplementary
Requirements Sl 6 S3.

Schedule 160, Grade TP 316 with Supplementary
Requirements S16 CL.

Schedule 140, Grade TP 316 Mith Supplementary
-~Requirements Sl, S2 6 S3.

Schedule 160, Grade TP 316 With Supplementary
Requirements Sl, S2 6 S3.

Supplementary Requirements Sl, S2 6 S3 to be Performed on One End
Each Length.

FITTINGS

2" 6 Under 6000 Lb., Socket Melding Ends, Forged Stainless
Steel ASTH A182 Grade F304.

Qff 1 6tt Butt-Welding Ends, Seamless Stainless Steel ASTH A403
with Supplementary Requirements Sl, S2, 6 S4, Grade
and Schedule to Hatch Pipe.

2" 6 Under

16ff

1500 Ul., 1/4" Raised Face, Socket Welding Ends,
Forged Stainless Steel ASTI 3182 Grade F316.
Bored to Hatch Pipe.

1500 Lb., 1/4" Raised Face, Melding Neck, Forged
Stainless Steel ASTI A182 Grade F316, Bored to
Hatch Pipe Schedule.

'7 '$t t RRV 5VPPl.P @Mls PORS'«IIP QSY. 80lT SPEC.
61S 0APPROVKD BY lo. ~ « I
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BOLTS Bolt-Stud, Stainless Steel
ASTM A193 Grade B8 .

MiTS Hex Nuts, Heavy Series, Semi-Finished, Stainless Steel
ASTH >194 Grade 8.

0.175" Thick, Flexitallic, Style CG.

NOTES:

1. Pipe 6 Fittings on this Specification, where required by
Ai6 B31.7 Class Applicable for the Piping System Involved,
Shall Receive the Additional Yolumetric Analysis Required.

MFCHANKAL DESI%/ STANDARD p g g E g O DRAw(HG H o. cHaHGc
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DESIGN CDNDITIONS

50 PSIG, IOO F

PIPE
2' Under Schedule IOS, Sealmless Stainless Steel

ASTM 1312 Grade TP 316.

RT TNT
2'h Under 5000 I.a., Socket Melding Ends, Forged

Stainless Steel ASTM AI82 Grade F316.

FLANGES
2" .4 Under ~ f60 t.II.,; Raised F'ace, Socket Welding'Ends,

Forged.Stainless Steel ASTM .AI82 Gride F3I6

BDLTS Cleats, Hex Head
Stainless Steel ASTg AI 93 Grade 88.

NUTS Hex Nuts, Heavy Series, Sellli-Finished,
Stainless Stee'I ASTH AI9% Grade 8.

GASKETS I/l6" Thick, Johns-Manville - JM Style 86A

or Approved Equivalent.

"NDTES
I. Used for Acid Service
2 Ho Beading is Allowed far this Spec.
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, PRESS. (PSIG) TEMP. W)

PlPE BASE MATERIAL

Carbon steel, polypropylene
lined

DESIGN CONDITIONS

SERVlCE

Corrosive fluids
NOMINALSIZE RANGE

PIPING
MATERIAL

DESIGNATION

s NLX

250 Vacuum

"MAX.

20M

8" and under

lNSTALLATlON

Exposed (Indoor and outdoor)

+Decrease ating in accordance Wth the requizements of Note 1, Sheet 3.

PIPE

All Si es: Carbon steel, polypropylene lined internallys manufactured
in flanged sections of mlmimum uniform length, or cut to size only to
suit specific requirements.

'Each 'section 'ends- shall toe-'factory'flanged and lined. Pipelining
material shall be flared or molded over faces of flanges to form a
gasketless pointing monolithic section liner.

Field operations shall include possibility of pipe cutting and
flanging, and flaring or molding of liner.

'aterials and construction

1. Barrel:

Ywde of the follocrhng factory bonded elements:

a. ~Casin - Baseless or raided, Standard ueight,
carbon steel pipe per ASTM A53, Grade h or B, or
A120.: Plain or threaded ends per manufacturer's
flanging requirements.

b. liner - Seasless Tubular e=trusion of uirgin polypropylene resin
per 4STS D 2146, Type 1 or ll tightly bonded to easing per
manufacturer's method.

)sZnimum +all thickness of liner shall be:

APPROVED BY

01

.125" for pipes smaller than 1 1/2" nominal size.

.150" for pipes 1 1/2ss to 3" incl. nominal size.

.200" for pipes larger than 3" nominal size.

A ROVED'QR DG&ldhl
-2/s '7 ISSUED FOR BID SPEC.
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2. ~plan es:

. a.

'b.

~plan e - Threaded or slipmn, ANSI Class 150, flat face, forged
carbon steel per ASSAM A105. Dimensions per ANSI 3 16.5.

of flanges to form stress free raised pattern joint facings of even
thickness. Facings shall not extend beyond'edge of flange bolt
holes. Liner facing thicknesses shall not be less than those
given for preceding barrel liners.

'ITiiNGS

All Sizes: Flanged ductile iron, polypropylene lined and faced.

Materials and construction

8~de of the follmring factory bonded elements:

a. Cas.ines — Ductile iron per ASTN A595 vith integral, plain
,face."fl'anges.:Drilling cnd Dinensions 'per ANSI A21.10 or 5 16.1

(ANSI Class 125) . Back or spot faced bolt holes.

h. Liner — In]ection nolding of oi"gin polypropyl sac resin per ASTN

D2146 Type I or II.
Internal liner shall be tightly bonded to castings and extend
over face of flanges to form stress free raised pattern joint
facings of even thickness.

Facings shall not extend beyond edge of flange
'oltholes. Liner and facing thicknesses shall

not be less than those given for preceding barrel
liners.

SOLTS

-A11,Sizes: ,.Pwchine, .hex. head,,heavy >aeries,
semi-finished, carbon steel, per AST..
A307, Grade 3, Coarse thread series per
ANSI 3 1.1, Class 2A fit. Galvanized,
cadmium or zinc plated.

Ail Sizes: Hexagon, heavy se ies, se i-finished, carbon steel, per
AS'194, Grade 2H, coarse thread series per ANSI

3 1.1, Class 23 fit. Galvanized, cadmiu~ or zinc plated.

-4344 Rev 1- lF,

P GAS. CO.
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.SPACERS

ALL Sizes: Solid polypropylene, ring type, L/4" min. thickness, flat,
single or double taper style.

- Plat spacers shall be used as gaskets when mating lined
flanges with unlined or dissimilarly Lined flanges.

- Tappered spacers'hall be used for directional changes
where standard fittings are not suitable to angular
requirements (small angles) .

BRANCH CONNECTIONS

ALL Sizes: Pittings shall be used for all branch connections.

BOERS:

2.

Maximum temperature rating of piping shown in Design Conditions, sheet 1,
is subject to decrease depending on the nature of the fluid(s) conveyed.
Manufacturers or their Chemical Resistance Charts shall be consulted in
all cases to establish maximum temperature ratings for specific fluid(s).
Piping shall be installed as shop fabricated onLy. There shall be no
field operation detr~~ental to liner's integrity (Welding, bending,
driLling, tapping, reaming, cutting, etc.).

3. Installation of piping~field operations and bolting torques shaLL be per
manufacturers'ecommendations.

COKKRCIAL REFERENCES

qPeabody.Do",h Company
P.O. Box 42081
Houston, Texas 77042

Plastic Lined Piping Systems (Polydor E-5000)

Dow ChemicaL U S.A.
Plastic Lined Piping Products
Drawer H
Walnut Creek, California 94596

Dow Plastic Lined Piping Produc s (PPL)

'1-4344
Rev 1-76

PG8cE CO.
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TABLE 4a

CONTAIHHENT EXTERIOR STRUCTURE

MAXINN'ORIZONTAL DISPLACEHENT~

Horizontal Displacement (in.)
Nodal

Point**

2

8

10

14

17

19

'20

22

23

Elev.
(ft)

301.64

274.37

258.27

231.00

205.58

181.08

155.83

130.58

~
109.67

Blume-Hosgri
Horiz. Input~

1.124

1.036

0.969

0.828

0.665

0.534

0.394

0.262

0.156

Nemark-Hosgri
Horiz. Input*

1.016

0.939

0.881

0.758

0.615

0.493

0.363

0.243

0.143

Vertical
Input

0.002

0.009

0.020

0.020

0.008

0.009

0.011

0.012

0.012

3-'Component SRSS
Blume-Hosgri

1.124

1.036

0.970

0.828

0.665

0.534

0.394

0. 263

0.156

3-Component SRSS

Newmark-Hosgri

1.016

0.939

0.882

0.758

0.615

0,494

0.364

0.243

0.144

*Effective horizontal acceleration at Containment Shell due to absolute sum of translational response and
torsional response from 5X eccentricity.

**See Figure 7b.
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TABLE 4b

CONTAINHENT EXTERIOR STRUCTURE

tNXIHUH VERTICAL DISPLACEHEtlTS

Vertical Displacement (in.)
Nodal
Point*

'2
8

10

14

17

19

"20

22

23

Elev.
(ft)

301.64

274 '7
258.27

231.00

205.58

181.08

155.83

130.58

109.67

Blume-Hosgri
Horir. Input

0.032

0.198

0.228

0.240

0.221

0.196

0.158

0.109

0.058

Ne>mark-tfosgri
Horiz. Input

0.029

0.175

0.202

0.211

0.196

0.174

0.142

0.098

0.053

Ver tical
Input

0.108

0.076

0.066

0.056

0.049

0.041

0.031

0.020

0.010

3-Component SRSS

Blume-Hosgri

0.113

0.212

0.237

0.246

0.226

0.200

0.161

0.111

0.059

3-Component SRSS

tiewmar k-Hosgri

0.112

0.191

0.213

0.218

0.202

0.179

0.145

0.100

0.054

*See Figure 7b.
I
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TABLE 4c

CONTAINMENT INTERIOR STRUCTURE

MAXIMUM f{ORIZONTAL DISPLACEHENTS AND ROTATIONS*

Nodal
Point**

28

34

El eva tion
(ft)

140.00

114.00

Blume-Hosgri
Displacement

(in.)

0.05

0.03

Newmark-Nosgri
Displacement

(in.)

0.06

0. 03

Blume-Nosgri
Rotation

(rad x 10-s)

1.13

0. 78

Newark-Nosgri
Rotation

(rad x 10"s)

1.21

0.82

*Due to horizontal input only.
~See Figure 7b.
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CONTA I NHENT I NTER I OR STRUCTURE

MAXIHUH VERTICAL DISPLACEHENTS

St ructure Loca t i on:": Elevation
(ft)

Displacement

(in'�

)

Concrete
St ructure

Nodal Point 71

Nodal Point 49

Nodal Point 28

Nodal Point 7

140.00

114.00

106.67

101. 33

0.0054

0.0032

0.0024

0. 0015

Annulus
(Steel)

Structure

Frame 1

Frame 2

Frame 3

Frame 4

Frame 5

Frame 1

Frame 2

F} arne 3

Frame 4

Frame 5

Frame 1

Frame 2

Frame 3

Frame 4

Frame 5

Frame 1

Frame 2

Frame 3

Frame 4

Frame 5

140.00

140.00

140.00

140.00

140.00

»6.86
»6.86
116.86

»6.86
116. 86

106. 67

106. 67

106.67

106.67

106.67

101. 33

101.33

101.33

101. 33

101. 33

0.060

0.080

0.064

0.057

0.082

0.035

0.050

0.031

0,037

0.056

0.015

0.028

0.026

0.026

0.037

0.014

0.035

0.040

0.014

0.032

:"Due to vertical input only.
'See accompanying figures.
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LE 33 ."OBNS (M8G R LOAD TABULAT:ON)





CO
I

Pl

ID

I
~ a

0

FiLs No.

TYPE OF ANALYSlS

ANALYSISNO.

LINE NO. I j /Z Ill

SYSTEM

SElSMlC

SEQ. NO.~e'~ jQ
BESTR. ~+

e

~ eg
~ '

k

'Y,

re

" l REV. NOJDAT~
CASE
DATAPOINT
FORCE - (LB)
FORCE (LB)
FORCE (LB)
MOMENT . ( -LB)
MOMENT ( LB)

MOMENT ( -LB)
MVMT. (IN)
MVMT. (IN)
MVMT. (IN)

TYPE GF'ANALYSlS
ANALYSISNO.
P. EV. NO./DATE
t.'ASE

DATAPOINT
FORCE (LB)
FORCE (LB)
FORCE (LB)
MOMENT ( -LB)
MOMENT t -La)
MOMENT ( -LB)

MVMT. X (IN)
MVMT. (IN)
MVMT. (IN)

7

G,Z 0

~ THERMAL

TY,P.,E,OF "ANA,LYSIS
ANALYSISNO.
REV. NO./DATE
DATAPOINT

.;DEAD.-LOAD TRlB. PlPE Mfi.

FORCE
FORCE
FORCE J-

e

(LB)
(LB)
(LB)

e

P. G. S. E. CO.

REV

2-2

DATE

f'-eo~
c

DESCRIPTION OF CHANGE

cPr t'l~
QY

gt 7i

CHKD. SH ( OF ( RE V.





CO
CO

I
PROJECT.

FILE NO.

TYPE OF ANALYSlS

ANALYSISNO.
REV;NOJDATE
CASE

LINE NO. I

SYSTEM

t2tf 5

SElSMIC

SEQ. NO.M~K
I p

RESTE. ~/~j

DATAPOINT

FORCE I (LB) t

FORCE (LB)
FORCE (LB)
MOMENT ( -LB)
MOMENT ( -LB)

MOMENT ( -LB)

MVMT. {IN) C0
MYMT. (IN)
MVMT. (IN)

TYPE OF -ANALYS)S

ANALYSISNO.

. D/2-
~ THERMAL

REV. NO./DATE
CASE

DATAPOINT
FORCE (LB)
FORCE (LB)
FORCE (LB)
MOMENT ( -LB)
MOMENT ( -LB)
MOMENT ( -LB)
MVMT. X (IN)
MVMT. (IN)
MYMT. (IN)

C - 7

o. zan

.z
TYPE OF ANALYSlS "DEAD LOAD
ANALYSISNO.
REV. NO./DATE
DATAPOINT

TRlB. P)PE WT.

FORCE
FORCE
FORCE

(LB)
{LB)
(LB)

REV DATE DESCRIPTION OF CHANGE

P. Q. 8, E. CO.

REY.
XB

BY CHKD. SH f OF ]





I

C7
~ LA

Cf
I

PROJE CT.

FILE NO.

TYPE OF ANALYSlS

ANALYSISNO.
R E V."NOJD'ATE

CASE
DATAPOINT
FORCE ~ (LB)
FORCE ~ (LB)
FORCE (LB)
MOMENT { -LB)
MOMENT ( -I B)

MOMENT ( -LB)

LINE NO. I

SYSTEM

l2lf 5

SElSM)C

SEQ. NO.~~&2 ~7
RESTR. ~i~

~ V

MVMT. (IN) .07
MVMT. (IN)
MVMT. P. (IN),/
TYPE OF'ANALYS1S

,I 2-

THERMAL
ANALYSISNO.
RE V. NO,/DATE
CASE

DATAPOINT
FORCE (LB)
FORCE (LB)
FORCE (LB)
MOMENT ( -LB)
MOMENT ( -LB)
MOMENT ( -LB)
MVMT. X (IN)
MVMT. {IN)
MVMT. (IN)

TYPE OF 'ANAL'YSlS
'NALYSISNO.

REV. NO./DATE

C - 7.

.( GQ

0.4~
. /ZO

2 ~ IZ
DEAD LOAD

-Q.des

-O. 2&7
TRIS. PlPE NT.

DATAPOINT
FORCE
FORCE
FORCE

(LB)
(LB)
(LB)

I IZz

P. G. 8, E. CO.

EV OATE OESCRIPTION OF CHANGE BY CHKD. SH f OF i REV.
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CD
CCI

I

CO

I

PROJECT. C C

FlLE NO.

TYPE OF ANALYSIS

ANALYSISNO.
RE V.'NO;/DATE
CASE
DATAPOINT

LINE NO. /

SYSTEM

g EEQ. NO.~i~

1+2 REETR. >~

SEISMIC

FORCE

FORCE
FORCE
MOMENT
MOMENT

MOMENT
MVMT.
MVMT.
MVMT.

(LB)
(LB)

( -LB)
( -LB)

-LB)
(IN)
(IN)
(IN)

TYPE OF "ANALYSIS

ANALYSISNO.
REV. NO./DATE
CASE

DATAPOiNT
FORCE (LB)
FORCE (LB)
FORCE (LB)

C - 7

~ THERMAL

MOMENT -I.B)
MOMENT ( -LB)
MOMENT ( -LB)
MVMT. X
MVMT. (IN)
MVMT. (IN)

TYPE 'OF
ANAL'YSIS'NALYSIS

NO.
RE V. NO,/DATE

07
S. E14

'DE'A'D LOAD TRIB. PIPE MfT.

DATAPOINT
FORCE
FORCE
FORCE

(LB)
(LB)
(LB)

I tZ. f26=.I ~r= ~4/
DATE DESCRIPTION OF CHANGEREV

m8 0& wD
CHKD. SH f OF I REV.





CD
CQ

I

PROJECT.

FILE NO.

LINE NO. /

SYSTEM

g g g sEa. No. ~i-i~~
I Z

iq 2 sErrR. -Lg 5&5

TYPE OF ANALYSlS

ANALYSISNO.
R EV. NO;/DATE
CASE

SE1SMlC

DATAPOINT
FORCE

FORCE
FORCE
MOMENT
MOMENT

MOMENT
MVNIT.
MVMT.
MVMT.

(LS)
(LS)
(LS)

{ -LB)

( -ie)
( -LS)

(IN) O
o

TYPE OF ANALYS1S

ANALYSISNO.
REV. NO./DATE

DATAPOINT
FORCE (LB)
FORCE (Ls)
FORCE (I 8)
MOMENT ( -LB)
MOMENT ( -LB)
MOMENT ( -LB)

C$ - 7

7~ SEr 7 4)

~ THERMAL

MVMT. X
MVMT-.
MVMT. (IN)

,00/
7+

0/
,ZI4 . Z7 /

TYPE OF Al4ALYS)S 'DEAD LOAD
ANALYSISNO.
REV. NO,/DATE

TR)B. PlPE WT.

DATAPOINT
FORCE
FORCE
FORCE

(LB)
(Ls)
(Ls)

A)Rf'8'~-.

REV

(Z.-N W ISVO

DATE DESCRIPTION OF CHANGE

cr::r 4~ gt 7t

~ r
I'HKD.

P. G. 8 E. CO.

PF t REV.
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CO
CO

PROJECT.

FILE NO.

TYPE OF ANALYSIS

ANALYSISNO.
REV. NO./DATE
CASE
DATAPOINT

FORCE )( (LB)

FORCE (I B)

FORCE E . (LB)
MOMENT X ( r -LB)

LINE NO. I

SYSTEM

4

IO

q I2lf 5
t+2

SEISMIC

0 /0-

/0-r

RESTR.

-Z.7-7

SEQ. NO~
~id

MOMENT { <
I -LB)

MOMENT X ( )g -LB) 80
MVMT. (IN)
MVMT. (IN) ~ /
MVM

'28'l.3 6 0 I

u&Z
/o / 4- 5!Q
eO siC; l &((

TYP 0 ~AL SIS

ANA . SI NO.
REV NO. D T
CAS

DATAPOINT

C 5.

7'HERMAL
g/-- Z

FORCE (LB) ~/
FORCE (LB) ~ Z
FORCE ~ (LB)
MOMENT X ( ltd -LB) /Q~
MOMENT ( IN -LB) 0
MOMENT ( I -LB) —Z& 4 - ZZk
MVMT. X (IN)
MVMT. (IN)
MVMT., (IN)

TYPE OF ANALYSIS DEAD LOAD
ANALYSISNO.
REV. NO./DATE
DATAPOINT
FORCE X (I B)

FORCE (LB)
FORCE (LB)

TRIS. PIPE NT.

I ZR
~~en- X al-LB 1'86(. /

~ME~~ g ILLS ZO
r iOr,~~a 2 IM- L ~- M-058

/6&99
Mi7

c8&;(IC. &-tl,'K/P~Dp
0 GC)( ~t ~f (<1t'.Yi

pg goVTFP FPcMQ~
I n~g c~f)tnJA%6

c~~Cci LOADIMC

. -2 ~d NEO ~c IQC ~a~ P. G. 8, E. CC).

d.d~ 8 r 0 44-9% ~ P W OUL <~c4RT L b.6l

REY

8-Pc) R~ ~D HC& I ~c
DATE DESCRlPTION OF CHANGE )@if/ QW P./ ~ 4< lg/8, BY CHKD. I OF REV„
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CO
CO

I
PROJECT C; )

ViiE VO.

TYPE OF ANALYSIS

ANALYSISNO.
REV NO./D'ATE

CASE
DATAPOINT
FORCE (LB)
FORCE {LB)
FORCE (LB)
MOMENT ( -LB)
MOMENT ( -LB)

MOMENT ( -LB)
MVMT. (IN)
MVMT. (IN)
MVMT. (IN)

TYPE OF ANALYSIS
ANALYSISNO.
REV. NO./DATE
CASE

DATAPOINT
FORCE {LB)
FORCE (LB)
FORCE (LB)
MOMENT ( -LB)
MOMENT ( -LB)
MOMENT ( -LB)
MVMT. {IN)
MVMT. (IN)
MVMT.. {IN)

LINE NO: . l

SYSTEM I&/M
SEISMIC

0- 5-

/27

THERMAL

SFQ. NO.

RESTR.

TYPE OF ANALYSIS
ANALYSISNO.
RE V. NO,/DATE
DATAPOINT
FORCE (LB)
FORCE (LB)
FORCE I-I (LB)

DEAD LOAD TRIB. PIPE NT.

oEcf'F8~
P. G. 8, E. CO.

EV. DATE DESCRIPTION OF CHANGE BY CHKD. SH ~OF/ REV.





C)
CO

I

CO
LA

PROJECT.

FILE NO.

TYPE OF ANALYSIS

ANALYSISNO.
REV. NO./DATE
CASE

LINE NO. I +/
SYSTEM

SEISMIC

SEQ. NO.~
RESTR. ~~

DATAPOINT

FORCE L. {LB) g
FORCE {LB)
FORCE (LB)
MOViENT pig ( -LB)
MOMENT ( I t..LB)
MOMENT ( I -lB)
MVMT. (IN)
MVMT. (IN)
MVMT. (IN)

TYPE OF ANALYSIS
ANALYSISNO.
RE V. NO./DATE
CASE

DATAPOINT
FORCE {LB)
FORCE (LB)
FORCE (LB)
MOMENT ( -LB)
MOMENT ( -LB)
MOMENT ( -LB)
MVMT. (IN)
MVMT. (IN)
MVMT. . (IN)

TYPE OF ANALYSIS DEAD LOAD
ANALYSISNO.
REV. NO./DATE
DATAPOINT
FORCE (LB)
FORCE (LB)
FORCE (LB) )

THERMAL

TRIS. PIPE WT.

10

NcN&n IN-LF - 583

EV

2-Z.

DATE

IN/:g 4 @cd
{C GQ

DfSCRIPTION OF CHANGE

LAN.an"'7

Al(fr
BY CHKD.

P. G. 8 Z. CG.

SH $ OF ~ RE V.





CO
Co

I

~L/t

<I LE NO.

LINE NO, /

SYSTEM

/Zlf 9
t+Z

SEQ. NO.~-iu--~
RESTR.

TYPE OF ANALYSIS

ANALYSISNO.
RE V. NO./DATE
CASE

SEISMIC

C/V9 a.i
DATAPOINT
FORCE

FORCE
FORCE
MOMENT
MOMENT

MOMENT
MVViT.
MVMT.
MVMT.

(LB)
{LB)
(LB)

( -LB)

( -LB)
-LB)
(IN)
{IN)
(IN) V.OZ

.02

TYPE OF ANALYSIS
ANALYSISNO.
RE V. NO./DATE
CASE

DATAPOINT

C - 7

THERMAL

FORCE
FORCE
FORCE
MOMENT
MOMENT
MOMENT
MVMIT.
MVMT.
MVMT.

(LB)
(LB)
{LB)

( -LB)
( -LB)
( -LB)

(IN)
{IN)
(IN) 00 0

TYPE OF ANALYSIS
ANALYSISNO.
RE V. NO./DATE

DEAD LOAD TRIB. PIPE NT.

DATAPOINT
FORCE
FORCE
FORCE

~AL. 5IQ gQ.
Pad AIO. GFm
PATH F5thlT

(LB)
{LB)
(LB)

P. G. a E. Co.

REV DATE DESCRIPTION OF CHANGE BY CHKD. SH I OF REV,





C)
CO

I

PROJECT.

FlLE NO.

LINE NO. / g AO 5
SYSTEM

TYPE OF ANALYSIS

ANALYSISNO...
RE V. NO./DATE
CASE
DATAPOINT

SEISMIC

0-23-

FORCE

FORCE
FORCE
MOMENT

MOMENT
MVMT.
MVMT.
MVMT.

(LB)
(LB)
(LB)
-LB)

( -LB)

( -LB)
(IN)
(IN)
(IN)

/27

TYPE OF ANALYSIS
ANALYSISNO.
R EV. NO./DATE
CASE

DATAPOINT
FORCE (LB)
FORCE (LB)
FORCE (LB)
MOMENT ( -LB)

MOMENT ( -LB)
MOMENT ( -LB)
MVMT. (IN)
MVMT. (IN)
MVMT. (IN)

TYPE OF ANALYSIS DEAD LOAD
ANALYSISNO.

THERMAL

TRIB. PIPE NT.

REV. NO./DATE
DATAPOINT
FORCE (LB)
FORCE (LB)
FORCE + (LB)

"2 -2

REV
28

DATE DESCRIPTION OF CHANGE

Dec AM Z

BY CHKD. SH ~ OF 2 REV.





PROJECT WC

FiLE NO.

LINE NO. - t

SYSTEM

Qg g .. SEO. NO.&~~5

(+2 RESTR. ~
TYPE OF ANALYSIS

ANALYSISNO.
REV. NO./DATE
CASE
DATAPOINT

FORCE (LB)

FORCE (LB)
FORCE (LB)
MOIIIENT ( -LB)
MOMENT ( -I.B)

MOMENT ( -LB)
MVMT. (lN) D,O/0
MVMT. (IN) C3

SEISMIC

8 D - C /z--

MVMT. 0 OoZ- 0 ~ Z-

TYPE OF ANALYSIS
ANALYSISNO.
REV. NO./DATE
CASE

DATAPOINT
FORCE (LB)

C~- 7

~ THERMAL

FORCE (LB) Z
FORCE (LB)
MOMENT ( -LB)
MOMENT ( -LB)
MOMENT ( -I.B)
MVMT. X
MVMT. (IN)
MVMT. (IN)

TYPE OF ANALYSIS DEAD LOAD
ANALYSISNO.
REV. NO,/DATE

- O.OI (

TRIB. PIPE V/T.

DATAPOINT
FORCE
FORCE
FORCE

ANALYSISNO.
REV. NO./DATE
DATAPOINT
FORCE

(LB)
(LB)
(LB)

/ 2-/-

(LB) - l7Z

@gag>.

P. G. 8 E. CO.

REV

IZ 5-

IOz38
/ .Zo

DATE DESCRIPTION OF CHANGE BY CHKD.

YA=G iL.I
Wgzg 44- Z~> m~ dc. ec4HS2- RA

SH l OF ~ REV.





i(
C)
CO

I

PROJECT.

FILE NO.

LINE NO.

,SYSTEM

8EQ. NO.~
RESTR.

TYPE OF ANALYSIS

~ ANALYSIS NO.
R EV. NO./DATE
CASE
DATAPOINT

'ORCE (LB)

FORCE (LB)
FORCE (LB)
MOI(IENT ( -LB)
MOMENT ( -LB)

MOMENT ( -LB)

MVMT. (IN)
MVMT. (IN)
MVMT. (IN)

-7- -23

SEISMIC

7

TYPE OF ANALYSIS
ANALYSISNO.
REV. NO./DATE
CASE

DATAPOINT
FORCE (I 8)

FORCE (LB)
FORCE (LB)
MOMENT ( -LB)

MOMENT ( -LB)
MOMENT ( -LB)
MVMT. (IN)
MVMT. (IN)
MVMT. (IN)

TYPE OF ANALYSIS DEAD LOAD
ANALYSISNO.
REV. NO./DATE
DATAPOINT
FORCE (LB)
FORCE Y {LB)
FORCE g (LB)

~ THERMAL

TRIB. PIPE WT.

25-"

REY DATE

Z4> EI

DESCRIPTION OF CHANGE SY

Z

7'HKD.

SH OF ~ REV.

P. G. 8, E. CO.





CO
CO

I
PROJECT.

FILE NO.

TYPE OF ANALYSlS

ANA LYSI SINO..
'R EV. NO./DATE

LINE NO. /

SYSTEM

I2lE 5 EEo. No.M~38~
REETR. ~

SElSMlC

CASE
DATAPOINT
FORCE

FORCE
FORCE
MOMENT
MOMENT

MOMENT
MVMT.
MVMT.
MVMT.

(LB)
(LB)
(La)

( -La)
( -La)
( -LB)

(IN)
(IN)
(IN)

~ 0

TYPE OF ANALYSlS
ANALYSISNO.
REV. NO,/DATE C - 7

~ THERMAL

DATAPOINT
FORCE {LB)
FORCE (LB)
FORCE {LB)
MOMENT ( -LB)
MOMIENT ( -LB)
MOMENT ( -La)
MVMT. X (IN)
MVMT. (IN)

QZ&, .zm
MVMT. (IN)

TYPE OF ANALYSlS
ANALYSISNO.
RE V. NO./DATE

S.lZ
DEAD LOAD TRla. PIPE NT.

DATAPOINT
FORCE
FORCE
FORCE

ANALYSISNO.
REV. NO./DATE
DATAPOINT
FORCE

(LB)
(LB)
(LB)

(LB)

P. G. 8, E. Co.

h-23" A t-.e d4- ZS~ a J <Fr<~'r 2.

REV DATE DESCRIPTION OF CMANGE BY CMXO. SM ( OF Z REV.





CO
I

PROJECT.

FILE NO.

* LINE NO.

SYSTEM

SEQ. NO.~~

RESTR.

- TYPE OF ANALYSIS

ANALYSISiNO.
REV. NOJDATE
CASE

0-

SEISMIC

-25-

DATAPOINT
FORCE

FORCE
FORCE
MOMENT
MOMENT

MOMENT
MVMT.
MVMT.
MVMT.

(LB)
(LB)
(LB)

( . -LB)
t -LB)

-LB)
(IN)
(IN)
(IN)

i

TYPE OF ANALYSIS
ANALYSISNO.
REV. NO./DATE
CASE

DATAPOINT
FORCE (LB)
FORCE (LB)
FORCE (LB)
MOMENT ( -LB)
MOMENT { -LB)
MOMENT ( -LB)
MVMT. (IN)
MVMT. (IN)
MVMT. (IN)

TYPE OF ANALYSIS DEAD LOAD
ANALYSISNO.
REV. NO,/DATE
DATAPOINT
FORCE (LB)
FORCE (LB)
FORCE (LB)

y-~g PdP- t.l~ 44 ~CO.

THERMAL

TR18. PIPE WT.

REV DATE

AODeo 8 -" z.o
DESCRIPTION OF CHANGE

izc@me

BY CHKD.

P. G. 8 E. CO.

SH Q OF Z. REV.
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O'C

I

CO
lZ)

I

PROJECT.
~ay

FILE NO.

TYPE OF ANALYS)S

ANALYSISNO.
RE V. NO./D'ATE

CASE
DATAPOINT

LINE NO. I

SYSTEM

4

!2E 5-
(+Z

SE)SM)C

SEO. NO.

FORCE

FORCE
FORCE
MOMENT
MOMENT

MOMENT
MVMT.
MVMT.
MVMT.

(LB)
(La)
(LB)
-La)
-La)
-LB)
(IN) Q Og
{IN)
(IN)

d~. O.C6

.00

TYPE OF 'ANALYS)S
'NALYSISNO.

RE V. NO,/DATE
CASE

C5- 7

~ 'THERMAL

DATAPOINT
FQRCE (I.a)
FORCE (La) - b
FORCE (La)
MOMENT ( -LB)
MOMENT ( -La)
MOMENT ( -LB)
MVMT. X (IN)
MVMT. {IN)
MVMT. (IN)

Q,70

TYPE 'OF "ANAL'YSJS "DE'AD LOAD
ANALYSISNO.

TRla. PtPE VfT-

REV. NO./DATE
DATAPOINT
FORCE
FORCE
FORCE

ANALYSISNO.
REV. NQ./DATE
DATAPOINT
FORCE

(La)
(La)
(LB)

(La) b Z-

/- -7

%arW>..

P. G. 8 E. CO.

PE:0V-r '@ ,L g 7

/ -Zoll
RE V DATE DESCRIPTION OF CHANGE 9Y CHKD. SH f OF RE V.



0



C)
CO

I
PROJECT.

FlLE NO.

LINE NO. /

'YSTEM

I2g f3, sE0. No.&M
RESTR. 18

TYPE OF ANALYSlS

ANALYSISNO.
R E V."NORD'AT~E

CASE
DATAPOINT
FORCE, (LB)
FORCE 'I-8)
FORCE (LB)
MOMENT ( -LB)
MOMENT ( -LB)

MOMENT ( -LB)
MVMT. ON) 0
MVMT. (IN) 0
MVMT. {IN) g

TYPE"'OF 'O'N'AL'YSlS

ANALYSISNO.

SEISM)C

~ THERMAL

REV. NO./DATE
CASE

DATAPOINT
FORCE (LB)
FORCE (LB)
FORCE (LB)
MOMENT ( -LB)
MOMENT ( -LB)
MOMENT ( -LB)
MVMT. X {IN)
MVMT. {IN)

C - 7~

0.7 d Oak

MVMT. (IN) .Z. 7

TYPE'OF ANALYSlS DEAD LOAD
ANALYSISNO.

TR)B. P)PE WT.

R EV. NO./DATE
DATAPOINT
FORCE
FORCE
FORCE

ANALYSISNO.
RE V. NO./DATE
DATAPOINT
FORCE

(LB)
{LB)
{LB)

(LB) l t

3 w

P. G. a E. Co.

REV DATE DESCRIPTION OF CHANGE BY

Z;7-
T,r7

.'

CHKD. SH [ OF I
RE V.





CC
I

CO

I

;

PROJECT,.

FILE NO.

TYPE OF ANALYSIS

ANALYSISNO.
REV. NO./DATE
CASE
DATAPOINT

LINE NO. I

SYSTEM

'9 l2lf 5
f+2

SF ISMIC

SEQ. NO.%&5 gpJ
RESTR. ~

FORCE

FORCE
FORCE
MOMENT
MOMENT
MOMENT
MVMT.
MVMT.
MVMT.

{LB)
(LB)
(LB)

( -LB)
-LB)

( -ts)
{IN)
(IN)
(IN)

& O/O

O'/& d Oz9 c).g

TYPE OF ANALYSIS
ANALYSISNO.
REV. NO./DATE
CASE

DATAPOINT
FORCE (LB)
FORCE {LB)
FORCE (LB)
MOMENT - { -LB)
MOMENT ( -LB)
MOMENT { -LB)
MVMT. X {/N)
MVMT. (IN)
MVMT. (IN)

TYPE OF ANALYSIS
ANALYSISNO.
R EV. NO./DATE

C$ - 7

97 l,ll
I 4.$5

DEAD LOAD

THERMAL

0, /A-l

TRIB. PIPE NT.

DATAPOINT
FORCE
FORCE
FORCE

ANALYSISNO.
REV. NO,/DATE
DATAPOINT
FORCE

(LB)
{LB)
(LB)

(LB)

l -I-

- l&A-

E

A)~H>..

P. G. 8. E. CO.

12-

REV DATE
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PACIFIC GAS AND ELECTRIC COMPANY

MECHANICAL AND NUCLEAR ENGINEERING DEPARTMENT

Subject: Diablo Canyon Unit 1
Containment Penetration Allowables at Penetration 26

MADE BY:

CHECIKD BY:

APPROVED BY'ATE:
Approximate maximum allowable loads for inside containment side of flued head:

SSE CONDITION (HOSGRI)

FAXIAL 145,000 lbs.

FSHEAR 145,000 lbs.

MTORSION ~ 2,500,000 in-lbs.

MBENDING ~ 3,800,000 in-lbs.

Note: Allowable loads are determined by subtracting loads from outside end of
penetration from ARMCO Stress Report allowables for the flued head.

Source: Flued Head Review, File No. 122.61
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ITEM K

THERMAL MODES PRESSURES 6 ANCHOR MOVEMENTS





PACIFIC GAS AND ELECTRIC COMPANY

MECHANICAL AND NUCLEAR ENGINEERING DEPARTMENT

Sub5ect: Diablo Canyon Unit 1

Seismic Analysis 6-11 (Line No. 1-Sl-985-12 III P QB )
Containment Dilation, Thermal Modes and Anchor Movements

MADE BY

CHECKED BY:

APPROVED BY: DATE:

1 ~ DESIGN CONDITION

Temperature 350 F Pressure 350 psia

2 TEST CONDITION

Temperature 100 F plus Containment Dilation Movements

3 ~ ACCIDENT CONDITION

Temperature » 350 F plus Containment Dilation Movements

4 ~ CONTAINMENT DILATION (PRESSURIZATION) MOVELKNTS

X 1.200"

Y ~ 0.450"

Z ~ 0.170"

+X ~ SOUTH

+Y~ UP

+Z ~ WEST

Source: Flexibility Analysis 88, Rev. C Issue Date: March 8, 19T4
Line Designation Table, Appendix I, Design Criteria Memorandum M-9
10-1-81 Revision




