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1.0 INTRODUCTION

This report presents the results of an Independent Design Review

(IDR) performed by Teledyne Engineering Services (TES) at the request of

Pennsylvania Power and Light Company (PPEL). The IDR was performed on a

portion of the Main Feedwater System at the Susquehanna Steam Electric
Station (SSES) for all applicable Service Levels excluding pipe break

analysis and pipe whip restraint design. The portion of the system sub-

ject to review is indicated in Figure l.

The review involved the Design and Quality Assurance process that
was imposed by documentation on the Susquehanna Station. The responsi-

bility of TES was to determine whether the imposed process was

acceptable with respect to specified criteria and was successfully
implemented. Additionally, TES was responsible to determine whether the

as-built configuration was represente'd by the design documents and

complied with the applicable specifications. The final area of review

was to determine whether the design documents reflected the commitments

of the Final Safety Analysis Report (FSAR).

2.0 APPROACH

TES formed a Project Team whose responsibility was to conduct the

review. Various tasks were delegated to teams who were responsible for
reviewing the specific activity and reporting to the Project Manager.

An independent committee was formed to review all Potential Findings and

Observations. This committee was composed of three senior members of
the TES staff with experience in design, Code requirements, utility
activity, structural analysis, organization and management. The IDR was

performed under the requirements of the- TES Quality Assurance Manual and

was subject to audits by the Project Quality Assurance Engineer (PQAE).

An additional assignment of the PQAE was to perform that portion of the

IDR related to Quality Assurance. In both roles the PQAE reported
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through the Manager, Quality Assurance. A Project Organization Chart is
'presented in Figure 2.

3.0 PROGRAM PLAN

The -program was separated into eight tasks:

Task 1 - Design Process and Control

Task 2 - Design Procedures

Task 3 - Review Interface Procedures

Task 4 - Implementation of Design and Interface Procedures

Task 5 — Determine As-Built Configuration

Task 6 - Compare As-Built Documentation to Plant Configuration

Task 7 - Design Documents Vs. FSAR

Task 8 - QA Process and Audit Findings

A general description of each task follows.

3.1 Task 1 - Desi n Process and Control

TES reviewers met with Bechtel to determine the process used

in taking design requirements and developing construction drawings. The

process of developing and controlling revision to the design was also
/

reviewed. Interfaces between internal Bechtel organizations was deter-
mined by following the process of:

(1) Specification of design requirements,

(2) Development of preliminary design,

(3) Piping analysis,

(4) Support location and selection,

(5) Sup'port analysis,

0
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(6) Effect of loading on building structure,

(7) Equipment loading requirements,

(8) Development of construction drawings, and

(9) Revisions to design.

Interface between Bechtel and external organizations were

determined by following the process of:

(1) Transmittal of information to external organizations,

(2) Review of procedures by Bechtel,

(3) Review of design by Bechtel,

(4) Transmittal of developed information to Bechtel and in-

clusion in the internal Bechtel'design process,

(5) Dealing with field and engineering changes, and

(6) Dealing with nonconformances.

This task began with the identification and cataloging of all
design documents received by TES. The primary documents which define

and control the design process are the Bechtel (}A Manual and Project

Engineering Procedures Manual.

The basic organizational structure for the SSE Unit 1 design

was determined in a meeting at the Bechtel San Francisco offices on

May 23, 1982. The reviewers then reviewed the applicable sections of

the Bechtel Manuals in order to define and become familiar with the

process of taking design requirements and developing a final design of

the Feedwater System.

On June 14 and 15, 1982, TES reviewers met with project
personnel at the Bechtel offices in San Francisco to further define and

evaluate the design process and control. Appendix 1 contains the trip



0
l

o

)g

l

4



Technical Report
TR-5599-3

0

N'
p. ENGREERINQ SEAVCES

report which includes a detailed summary of persons interviewed, items

discussed and documents reviewed.

Several portions of the process are shown graphically in

Figures 3, 4 and 5.

Stress Isometric Design Process Flow Chart (Figure 3) shows

the design process which controls the system stress isometric. The

stress isometric includes the system geometry, support locations and

hanger guidance data.

~

Bechtel - Subcontractor Interface Process Flow Chart (Figure

4) shows an example of the design process as it involves design

subcontractors. Bechtel utilized URS/Blume to perform limited scope

support evaluation calculations.

Support Detail As-Built Process Flow Chart (Figure 5) shows

the design process which evolves an approved support detail from field
as-built data.

3.2 Task 2 - Review Desi n Procedures

Procedures, instructions and methods associated with develop-

ing the design of the feedwater system were made available to TES.

These were reviewed in detail particularly to determine whether they

provided guidance that was in compliance with established criteria.

In the process of performing individual reviews the avail-
ability of procedures was critical. After completing a task review, any

questions raised by the reviewer that involved procedural controls were

transmitted to the reviewers responsible for this work. This technique

allowed the TES reviewer to develop a list of requirements that were

necessary to resolve outstanding questions. A review of Bechtel
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procedures was made to determine if the area in question was covered and

how. If procedures covering the area were not available at TES an Open

Item was issued requiring response by Bechtel.

The purpose of this task was to determine the adequacy of

available procedures, instructions, and methods associated with the

development of the feedwater system design. The reviewers familiarity
with the procedures also proved to be a prerequisite to the completion

of Tasks 1, 3 and 4.

required.
All documents listed in Appendix 7 were subject to review as

TES reviewers met with project personnel at the Bechtel

San Francisco office on June 14 and 15, 1982. At this time additional
documents were reviewed and procedure implementation was observed. A

detailed trip report is included in Appendix l.

Included with this task was the review of the Design

Specifications against FSAR criteria, applicable Codes, NRC and other

design requirements.

Applicable Codes included BRPV Code Section III - 1971 through

Winter 1972 Addenda, ANSI 831.1 - 1973 and AISC 7th Edition.

3.3 Task 3 — Review Interface Procedures

This task was required in order to determine if the available
interface procedures were sufficient to support the design process.

Using the process determined in Task 1 and design procedures

obtained in Task 2, the reviewers determined what interface procedures

and instructions were required to implement them. Available
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documentation was then reviewed in order to determine the adequacy of

recorded interface procedures as they apply to the development of the

feedwater system design. Procedures reviewed included individual,

group, and company levels of interface.

Interface methods commonly utilized included:

o Coordination print circulation
0 Use of Hanger Guidance Sheets

o Intercompany transmittals
0 General distribution (specifications, etc.)
0 Memo generation

Reviewers observed the design interfaces being used on a visit
to the Bechtel San Francisco office. The interfaces used were verified
against specified interfaces which in turn were evaluated against the

interfaces the reviewers deemed necessary for proper control.

In large design organizations utilizing a number of engineer-

ing disciplines the availability of interface procedures is critical.
Each dis'cipline can control its own work well but if procedures are not

available to require and control the transmittal of information between

disciplines then the design process can break down.

3.4 Task 4 - Im lementation of Oesi n and Interface Procedures

The first three tasks related to the availability and applicability
of documented procedures and controls. This task required TES to
determine if those procedures and controls were followed. This is an-

extremely important task in the IDR since the availability of
procedures, instructions and controls does not insure implementation.
Implementation of an established and acceptable design process is the
proof that appropriate controls exist and that review of a sample can

lead to conclusions concerning the whole process.
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This task involved review of all design documents (analysis,

drawings, specifications, etc.) to determine their adequacy with respect

to criteria. Interfaces were also reviewed by determining if loads,

locations, information, etc., were transmitted properly from discipline

to discipline. For example, loads from piping analysis must be trans-

mitted to support design to civil/structural. The detailed review of

documentation in this task provided significant insight into the

implementation and control of the design process.

3.5 Task 5 - Determine As-Built Confi uration

TES prepared an isometric of the system being reviewed which

did not include any dimensions. The field personnel had to physically
measure the system to determine actual dimensions. Each measurement was

performed separately by two different individuals who both were required

to sign-the isometric. Location and type of supports were determined.

Nameplates were reviewed. Available movement on snubbers and springs

was determined. Location of valve operators relative to the pipe was

obtained. Clearances between pipe/components and adjacent structure
were determined. Additionally, a number of photographs were taken to be

used in the review of Task 6.

3.6 Task 6 - Com are As-Built Documentation to Plant Confi uration

As-built documentation was obtained from Bechtel which was

specified as being representative of the plant configuration. This

documentation included:

(1) Piping Drawings,

(2) Support Drawings,

(3) Component Drawings

(4) Loads,

(5) Analyses, and

(6) Stress Reports
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The drawings were compared with the plant configuration data

obtained by TES in Task 5. Any differences were first checked against

allowable tolerances specific in Bechtel pocedures. Those differences
outside allowable tolerances were reported.

In addition the loads, analyses, and Stress Reports were the

documents used to perform the review effort in Task 4.

3.7 Task 7 - Desi n Documents Vs. FSAR

The documents provided by Bechtel were reviewed to determine

if they complied with the commitments of the FSAR. Since the FSAR

referenced Bechtel Topical Reports and GE Owner's Group Reports, these

were also reviewed. The design documents were compared with these

requirements to determine compliance. Items such as load combinations,

seismic analysis techniques, Code requirements, and classification were

reviewed in detail.

3.8 Task 8 — A Process and Audit Findin s

TES guality Assurance personnel reviewed the process

established by PPSL .and Bechtel for auditing work activities. Findings
and their resolution were reviewed in detail, particularly those related
to the feedwater system. The guality Assurance programs of PPEL,

Bechtel, Cygna Energy Services and URS/J. A. Blume E Associates were

also reviewed.

The Project gA Engineer was responsible for this activity and

reported directly to the Manager, guality Assurance.
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4.0 DEFINITIONS

In any review process the definition of terms used for reporting

items by the individuals involved is important to understand since they

form the basis of conclusions reached by all parties. The following

definitions are used in this IDR.

4.1 ~0en Item

An item requiring further review or more information before a

decision can be reached. An Open Item can become a Potential Finding,

an Observation or' Closed Item but cannot remain an Open Item in the

TES Final Report.

4e2 Closed Item

An item which after further review can be closed.

4.3 Potential Findin

An item which the reviewer and TES Project Manager feel could

have an impact on the adequacy of the design or gA process. All Poten-

tial Findings were submitted to the Project Review Internal Committee

for disposition. A Potential Finding can become a Finding, Observation

or a Closed Item but cannot remain a Potential Finding in the TES Final

Report.

4.4 ~Findin

An item which the Project Review Internal Committee has

reviewed and has determined impacts the adequacy of the design or gA

process.
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4.5 Observation

An item which the Project Review Internal Committee has

reviewed and has determined does not impact the adequacy of the design

or gA process but has significance relative to conservatism, design

practice or. applicable procedures.

5.0 REPORTING PROCESS

The following reporting process was adhered to by members of the

IDR project team.

5.1 Items developed by individual reviewers were submitted to the

Project Manager in writing using the Reviewer Report Form (RRF). The

definitions presented in Section 4.0 above were used by the reviewer to

classify the item.

5.2 The Project Manager (PN) reviewed each RRF with the individual

responsible for its generation. This process required the PN to review

the documents which formed the basis for gener ation of the RRF. A

Project Manager Resolution Form (PNR) was generated and required the

signature of both the PN and the Reviewer to indicate agreement with the

PM classification of the item. Items classified as Closed were

forwarded to Document Control. Items requiring more review or

information were classified according to their severity based on current

information and transmitted to PPICL, NRC and Bechtel for response.

Items classified as Potential Findings and Observations and not

requiring more review were forwar ded to the Project Review Internal
Committee for disposition. All PNR's with associated RRF's were

maintained as gA records in Document Control.

5.3 The Project Review Internal Committee reviewed those items

forwarded to it by the PN. The committee reviewed the data which formed
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the basis for the item and interviewed the reviewer and PM. The

committee developed a position on the consequence of 'the item as it
related to the adequacy of the design .or gA process and completed an

Internal Committee Resolution Form (ICR). The position presented in

each ICR required a minimum of two signatures of committee members as

well as the PM. Those items classified as Findings or Observations on

the ICR were forwarded to PP&L, NRC and Bechtel. All ICR's were

maintained as gA records in Document Control.

5.4 After receipt and review of Findings and Observations, PPEL

and Bechtel responded with additional information, proposed changes to
existing documentation and/or remedial action. This new information was

reviewed by the Project Manager and representatives of the Project
Review Internal Committee to determine its adequacy. If revision to the
classification of the item was called for this was done. All Findings
and Observations submitted to PAL, NRC and Bechtel are included in this
Final Report even though they may have been reclassified after review of
new documentation.

5.5 Reports resulting from this IDR were submitted concurrently to
the NRC,'PSL and Bechtel. The dates and identificiation of reports
submitted prior to this Final Report were as follows:

Identification Date

Initial Status Report
TR-5599-1

May 7, 1982

Second Interim Report
TR-5599-2

June 10, 1982

Open Item Report

Letter 5599-9

June 30, 1982

TES Findings
Letter 5599-11

July 21, 1982
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(Cont'd) Identification Date

TES Observations

Letter 5599-12

July 23, 1982

TES Findings and Observations

Letter 5599-13

July 27, 1982

6.0 MEETINGS AND TRIPS

Any meetings or trips to Bechtel or the site made by TES project
personnel were recorded on Trip Reports. The reports essentially
provide an outline of the purpose of the meeting, what was discussed,

who was present at the meeting and any documentation that was received

by TES. These Trip Reports are part of the Project gA Records and are

included in this report as Appendix 1.

A major meeting was held at TES on August 10, 1982 between PPRL,

Bechtel, NRC and TES. The object of this meeting was to discuss

outstanding Findings and Observations which were previously 'transmitted

by TES Letters 5599-11, 12 and 13. Found in Appendix 8 is an attendance

list for that meeting. The details are included within the body of this
report and will be referenced as resulting from that meeting.

7.0 PROJECT PROCEDURES

Specific procedures were developed by TES for performing this IDR.

These procedures were rel ated to the general program plan, staffing,
specific task implementation and the project gA requirements. The

specific procedures applicable to this project are included in Appendix

2 and are listed below.



Technical Report
TR-5599-3 -13-

E
ENRREERRQ SERVCES

Descri tion Number

TES Project Plan for Independent

Design Review of Susquehanna Steam

Electric Station

Engineering Procedure

EP-1-015, Rev. 3

Method of Determination of As-

Built Configuration of Feedwater

System - Susquehanna Steam Electric
Station

Engineering Procedure

EP-5-004, Rev. 0

Reporting of 10CFR21 Offenses Engineering Procedure

EP-1-016, Rev. 0

Project gA Procedure P(AP 5599, Rev. 2

In addition to the specific project procedures above there are

standard Technical Engineering Procedures (TEP), Engineering Instruc-
tions (EI) and the TES gA Manual which are applicable to this project.

8.0 SUMMARY OF REVIEM

In the process of this IDR 94 items were opened by review team

personnel. Items which were not closed by the Project Manager

Resolution were transmitted to PPEL, Bechtel and the NRC. Bechtel

prepared responses to all items and transmitted these to TES. The

reviewers responsible For generating the individual items reviewed the

Bechtel response and established a position by preparing a revision to
the outstanding RRF. The'revised RRF with supporting documentation was

presented to the Project Manager. After this review, revised PMR's were

prepared, signed and the item disposed of in accordance with the

reporting process outlined in Section 5.0 of this report.
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All items categorized as Findings and Observations by the Project

Review Internal Committee were transmitted to all parties. In the

interim period the NRC requested a meeting at the staff offices in

Bethesda, Naryland. At that meeting it was agreed that the TES Final

Report would not be issued until PP5L and Bechtel had responded to all
Findings and Observations. The meeting of August 10, 1982 at TES was

the initial response to that direction. This was followed up by

detailed'esponses by Bechtel. Those responses were reviewed and

modifications of classifications of items made accordingly.

The following summary will provide item categorization for the

entire IDR which is essentially separated into two phases. Phase 1 is a

report of the IDR results prior to the direction of the NRC that a Final

Report not be issued until PPRL and Bechtel had responded to all
Findings and Observations. Phase 2 is a report of the final classifica-
tion of all items based on the Bechtel response. Additionally, a number

of Finding and Observation items address a specific area or process and

these have been lumped into one item in Phase 2. References to the

appropriate item number s of Phase I are made for all Phase 2 items so

that each item can be tracked.

8.1 ~Ph 1 S

The 94 items opened by review team personnel and responded to

by Bechtel resulted in the following categorization:

Total No. of Items - 94

Closed Items 67

Observations 17

Findings 10

A specif ic Finding or Observation may impact more than one

area of the review process. In order to assess whether a specific area
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of the design or gA process was impacted each Finding or Observation was

assigned to the affected review areas. A summary of impacted areas

fol1ows:

Review Area

Interfaces

Procedures

Design and gA Process

Specifications
Analysis

Supports

~Findin s Observations

3

1

2

3

3

10

Total

4

4

6

15

A detailed summary of each item opened by the review team is
given in Table l. Using this table the categorization of items as they
proceeded through the review process can be followed. This report only
includes details on Findings and Observations. All Closed Items are TES

gA records and are available for review.

8.2 Phase 1 Details

The following details are summaries of individual items that
were categorized as Findings and Observations at this phase in the IDR.

The individual RRF, PMR, ICR and Bechtel responses for each of these
items are included in Appendix 3 for Findings and Appendix 4 for.
Observations.

(1) Finding Number 1'(ICR No. 5599-1)

In Bechtel Design Specification 8856-M-175, Revision 5,
the transient condition "Loss of Feedwater Pumps, Main
Steam Isolation Valves Closed" is classified as an

Emergency Condition. Based on the requirements of
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ASME, BPVC Section III (Code) this classification
precludes this event from consideration in the fatigue
evaluation. However, the Code in Paragraph NB-3113.3

requires that an event classified as an Emergency

Condition:

"shall not cause more than 25 stress cycles

having an S value greater than that for 10 6
a

cycles from the applicable fatigue design curves

of Figures I-9.0."

This event, "Loss of FW Pumps MSIV Closed" is specified
as occurring ten times. For each occurrence, three step
changes in temperature from 546F to 40F and one step

change in temperature from 546F to 100F is specified.
Additionally recovery from 40F

— to 546F at various times

is also specified. Based on the specified conditions,
more than 25 stress cycles having an S value greater
than that for 10 cycles from the applicable fatigue
curves will occur. This event will have a significant
impact on the fatigue life of components and must be

considered in the fatigue evaluation. This can only be

accomplished by classifying the event as an Upset Condi-

tion.

(2) Finding Number 2 ( ICR No. 5599-2)

This finding is related to inclusion in the Stress
Report of the Operating Condition defined in Finding
Number 1 above and no further explanation is required
here.
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(3) Finding Number 3 ( ICR No. 5599-7)

8echtel specifications allow as-built piping supports to

be excluded from consideration in reanalysis if the

as-built stiffness is greater than the stiffness used in

the orginal analysis. This can result in the acceptance

of a support whose stiffness is an order of magnitude

greater than designed and considered in the analysis.

Increasing the stiffness of a support can result in

redistribution of loading, differences in frequency

response of the system and can be unconservative. This

is particularly applicable to thermal expansion and

other strain controlled conditions. Some control of

the magnitude of discrepancy and/or assurance that
significant increases in stiffness will not jeopardize

the design is required.

(4) Finding Number 4 ( ICR No. 5599-9)

The referenced ICR includes four items, only one of

which is classified as a Finding ( Item C). The concern

here is the same as that outlined in Finding Number 1

with respect to the Operating Condition "Loss of FW

Pumps, NSIV Closed" as well as the proper consideration

of the Start-up Condition transient. A number of branch

connections exist on the feedwater piping in close

approximation to the reactor vessel. The start-up
condition results in AT> values of 191F for the main

piping run in this region while the weldolets only

experience a ~T1 of 32F. The reason for these

differences is not explained in the documentation

provided and it is the review teams opinion that LT1

values in the weldolet should be higher.
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(5) Finding Number 5 (ICR No. 5599-12)

The Bechtel specification for Nuclear Service Valves

requires that functional testing be performed with

oper ating pressure in the valve. The functional test
was performed with a disk aP of 800 PSI. Maximum

operating pressur e is specified as 1950 PSI. The valve

data sheet for this valve only requires a 35 PSI maximum

differential operating pressure. It appears that this
Finding can be resolved by the receipt of more informa-

tion by the review team or an update of the Bechtel

specification. However, until that occurs this item

will remain a Finding.

(6) Finding Number 6 (ICR No. 5599-13)

The Bechtel Specification 8856-M-175, Revision 5, lists
the SRV transient as occurring 7650 times the

temperature and pressure changes given in the Bechtel

Specification are in agreement with GE Specification
22A2925, Revision 6, for "SRV Discharge" but the number

of cycles (7650) seems excessive. In the Stress Report

the hT's associated with SRV are not considered for all
7650 cycles. Bechtel's response indicates that the SRV

temperature and pressure variations given in the Design

Specification are only applicable for Turbine Trip plus
SRV. The other 7600 cycles are for combination of OBE

and SRV. This may be the case, however there is no

documentation available to support this position and the

Design Specification requires consideration of 7650

cycles of SRV.
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(7) Finding Number 7 (ICR No. 5599-14)

This finding addresses an interface between the

civil/structural group and the pipe support group. The

location of a support on the building structure is not

correct in the civil/structural calculations. The

support location is actually offset from the existing

box beam (building structure) and requires analysis by

civi1/structural of a plate added to the box beam.

Since civil/structural does not have the proper support

location they are not aware the plate is required.

Additionally, the effect of the support loads imposed on

the building structure will not be proper ly considered

since the location is wrong on civil/structural
calculations.

(8) Finding Number 8 (ICR No. 5599-16)

This Finding is related to the process used by Bechtel

in reconciling as-built differences with as designed.

Based on the information available to TES the weld,

which has been accepted by Bechtel, is inadequate. In

general, the reconciliation process does not require
documented evidence of acceptance of each 'item and this
results in the reviewer having to perform calculations

to determine adequacy. In some cases inadequacies

exist.

(9) Finding Number 9 ( ICR No. 5599;23)

This Finding is also related to the Bechtel

reconciliation process. A field walkdown is performed

to determine the location of small pipe supports. These
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supports are often attached to large piping supports and

the Bechtel process requires reconciliation of the addi-

tional loading on the lar ge support due to the small

pipes attached. There is no objective evidence

available to TES to indicate this has been performed for
all supports.

(10) Finding Number 10 (ICR No. 5599-24)

This Finding is also related to the Bechtel reconcilia-

tion process. The original support design is inadequate

for the applied loading. The reconciliation calculation

requires a four-sided weld as an acceptable fix, however

this redesign is not shown on the support drawing. The

support drawing weld adequacy is not determined in

current documentation. An additional weld between the

support and the shield wall is shown to be inadequate by

the Bechtel calculations yet no redesign is required or

performed.

(ll) Observation Number 1 ( ICR No. 5599-10)

The Bechtel Design Specification requires use of the

1971 Edition, 1972 Winter Addenda of Section III. A

Bechtel Project Technical Specification (8856-M-419)

allows the use of different Code Effective dates for
attachments, nameplates, installation, etc., all of
which may be different than the Design Specification.
For example, three different Code Editions and six
different Code Addenda are used in the feedwater design

process. The Bechtel Technical Specification is not

referenced in the Design Specification and there is no

obvious vehicle for assuring proper implementation.
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Further there is no evidence that use of Code Effective

Dates and Addenda other than those in the Design

Specification have been reviewed to determine the impact

of Code rules in areas other . than design (i.e.,
fabrication, materials, examination, etc.)

(12) Observation Number 2 (FCR No. 5599-15)

This Observation addresses the potential for unconserva-

tive results for situations in which the thickness of

the branch connection is greater than the run wall

thickness. The flow rate in the branch has a

significant impact on the film coefficient and use of

the run flow rate is not always conservative.

(13) Observation Number 3 (ICR No. 5599-17)

This Observation addresses the Bechtel reconci 1 i ation

process and though the specific support is acceptable

the process is not adequately documented (see Findings

8, 9 and 10).

(14) Observation Number 4 (ICR No. 5599-18)

This observation addresses the Bechtel reconci lia'tion
process (see Findings 8, 9 and 10).

(15) Observation Number 5 (ICR No. 5599-19)

This observation addresses the Bechtel reconciliation
process (see Findings 8, 9 and 10).
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(16) Observation Number 6 (ICR No. 5599-20)

This observation addresses the Bechtel reconciliation

process (see Findings 8, 9 and 10).

(17) Observation Number 7 (ICR No. 5599-21)

This observation addresses the Bechtel reconciliation
process (see Findings 8, 9 and 10).

(18) Observation Number 8 (ICR No. 5599-22)

This Observation addresses the consideration of the

effect of supplemental steel on the stiffness of

supports. Although no Industry Standard exists some

standard position should be taken by Bechtel so that a

general determination of adequacy can be made.

In fact the Bechtel response indicates that the effect
of supplementary steel on support stiffnesses is
considered except for main beams, floors, walls and

other "Building Structure." This is an appropriate

response and this item is improperly classified. In the

Phase 2 reporting this item will be Closed.

(19) Observation Number 9 (ICR No. 5599-25)

This Observation addresses the Bechtel reconciliation
process (see Findings 8, 9 and 10).

(20) Observation Number 10 ( ICR No. 5599-26)

This Observation addresses the consideration of the mass

of special pipe clamps and associated hardware in



0



Technical Report
TR-5599-3 -23-

'Vs~ E
ERQWEERlNQ SERVCES

performing dynamic analysis. The additional mass

(weight of some special clamps is 1185 pounds) will
increase loads and can effect frequency calculations.

For the feedwater system reviewed the special clamps

utilized are close to anchors and therefore will not

have significant impact. For other systems no

determination can be made.

(21) Observation Number ll (ICR No. 5599-27)

This Observation addresses the effect of bolt bending in

the design of special clamps. For the feedwater system

the shear at the bolt clamp interface does not exist and

therefore no bolt bending will occur. However since no

bolt preload is specified conditions can occur in which

the clamp is loose and not supported by the piping as an

elastic foundation. In such cases with a load applied

at an angle to the clamp bolt shear could occur . The

procedure presented by TES does not address bolt bending

and/or loads applied at an angle other than thru the

-bolts or 90 to the bolts.

(22) Observation No. 12 (ICR No..5599-3)

The Design Specification refers to 33 documents which

provide requirements necessary to satisfy the Code. The

referenced documents do not have appropriate revisions
and/or dates listed so that any revision could be used.

Further there is no indication that the Certifier of the

Design Specification has reviewed and accepted the

referenced documents. The Bechtel response indicates
that an ASME Survey Team came up with a nonconformance

on this same issue. The resolution of that
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, nonconformance was to require Certification of the

referenced documents by a Registered Professional

Engineer (not necessarily the Design Specification
Certifier) and the removal of revision numbers from

documents referenced in the Design Specification.
Further control of the documents 'would continue as

before. Procedures exist which provide for coordination
between affected groups in the preparation and

certification of documents.

TES has seen no objective evidence of coordination
between groups. Further, TES does not agree that
removal of revision numbers is appropriate action with
respect to Design Control.

(23) Observation Numbers 13, 14 and 15 (ICR Nos. 5599-6, 5

and 4)

These three Observations address as-built conditions
which are outside the tolerances allowed in the
installation specifications. The differences are not
significant enough to impact design of the feedwater
design.

(24) Observation Number 16 ( ICR No. 5599-8)

The reinforcement calculation of branch connections
required by the Code were not included in the. Stress
Report. This does not affect adequacy of the Feedwater

Design and is applicable only to control of the
document.
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(25) Observation Number 17 (ICR No. 5599-9, Items A and B)

Branch reinforcement calculations not included in stress

report.

8.3 ~Ph 2 R

The ten Findings and seventeen Observations of Phase 1 were

transmitted to PPEL, Bechtel, and the NRC. After receipt of that

information a meeting was held on August 10, 1982 at TES offices. This

meeting was called to address each Finding and Observation and to

determine the following:

(1) Additional information existed (that was not currently
available to TES) which would answer an outstanding

item.

(2) TES had information on hand that addressed an

outstanding item.

(3) Corrective action had to be initiated to address an

outstanding item.

(4) The potential for lumping -of outstanding Findings or

Observations 'that really addressed one area of concern

(i.e, reconciliation process).

At the conclusion of this meeting it was determined that

sufficient information was available at TES to reclassify Finding Number

5 ( ICR No. 5599-12). For all other Findings Bechtel provided additional
information and/or corrective action. As noted in Section 8.2 of this
report sufficient information was available at TES to reclassify
Observation Number 8 ( ICR No. 5599-22). For all other Observations

Bechtel provided a response.
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The new information provided by Bechtel in response to
discussion of each Finding and Observation was reviewed and presented to
the Project Review Internal Committee. At the conlcusion of this
review, any oustanding Findings or Observations which addressed the same

area of the Design or gA Process were lumped into a single item.

The ten Findings and seventeen Observations resulting from

Phase 1 were finally categorized as follows:

No. of Phase 1 Findings

Findings Closed

Findings

10

4+

2+

No. of Phase 1 Observations - 17

Observations Closed 8*

Observations

*This number reflects the lumping together of
original items which address the same area of the
Design or gA Process. This process is discussed
below.

A summary of the areas impacted by the Findings and

Observations above follows:

Review Area

Interfaces
Procedures

Design and gA Process

Specifications
Analysis
Supports

~Findin s Observations Total

1

1

1

1

1-

1
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The two Findings and three Observations are, in some cases,

the result of consolidation of a number of Phase 1 Findings and Observa-

tions. The following table indicates the final categorization of Phase

1 items as a result of the Phase 2 review.

Phase 1 Item

~indincis

10

Observations

1

2

3

4

5

6

7

8

9

10

ll
12

13

ICR No.

1

2

7

9C

12

13

14

16

23

24

10

15

17

18

19

20

21

22

25

26

27

3

6

Phase 2 Cate or ization

Finding No. 1

Finding No. 1

Close

Observation No. 3

Close

Close (1)
Finding No. 2

Close

Finding No. 2

Finding No. 2

Close (1)
Close

Finding No. 2( )

Finding No. 2( )

Finding No. 2

Finding No. 2

Finding No. 2( )

Close

Finding No. 2( )

Close

Observation No. 2

Observation No. 1

Close
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(Cont'd) Phase 1 Item

Observations

ICR No. Phase 2 Cate orization

14

15

16

17

5

4

8

9A 8 9B

Close

Close

Close

Close

TES is closing these items based on a

commitment to future action by Bechtel. PPKL

should verify that the action is performed in
accordance with the outlines of the Bechtel

response;

These Observations have been included with

Finding No. 2 only because they address the

same area of the design process. As individual
items some of them would be closed as a result
of the Bechtel response.

8.4 Phase 2 Details

The following details are the TES conclusions reached as a

result of a review of the Bechtel submittals resulting from the

August 10, 1982 meeting. The individual RRF, PMR, ICR and Bechtel

responses which make up each item are included in Appendix 5 for
Findings and Appendix 6 for Observations.

(1)'inding No. 1 (Phase 1 Finding Numbers 1 and 2)

The Bechtel response is unacceptable. The "Loss of FW

Pumps, MSIV Closed" should not be classified as an

Emergency Condition. The sixth sentence of Bechtel

response states the following:
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" If the latter was to be the case, for a given condi-

tion that may have more than 25 cycles, the same

condition would be classified differently from one

system to another depending'n the amplitude of the

stress cycles."

This is the correct approach. Section III of the ASME,

BPVC is a component Code and Plant Events (Operating

Conditions) must be dealt with on a component basis.

This approach will, in fact, result in classification of
a specific Plant Event into various Operating Conditions

depending on the component. being considered and the

amplitude of the stress cycles associated with that
condition;

The Bechtel interpretation of the Code for this Finding

is given in their response to Finding Number 2. It will
be responded to by TES here. The major error in the

Bechtel Code interpretation is in their third point.

"The requirement of maintaining S to below endurance

limit for stress cycles greater than 25 applies to
primary type loads only. Under this .... "

Oper ating Condition category is 2.25 S . This value is
significantly greater than S at 10 cycles from the

fatigue curves in the Appendices. The following example

comparisons are given.

Material 2.25 SM 8 500F Sa at 10 Cycles6

SA 106 Gr. B

SA 376 TP 304

45,250 PSI

39,400 PSI

14,000 PSI

25,000 PSI
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The reason that NB-311.3. 3 of Section I I I addresses

number of cycles and stress amplitude is concern for the

effect of a given condition on the fatigue adequacy of
the component. To eliminate from consideration a

condition that results in more than 25 cycles of a stress

amplitude of the magnitude associated with this condition
is not correct and is unconservative.

The fact that Bechtel has performed a study calculation
to demonstrate that Code criteria is not exceeded even if
this event is considered is not an acceptable response.

In order to comply with Code criteria, Bechtel had to
revise their calculations for other conditions to
eliminate any conservatisms that existed. The real TES

concern is that the phi losophical approach used by
Bechtel is not in compliance with the Code (as TES

understands the formulation of those rules) and this can

have effects beyond the specific system being reviewed

and the specific plant event (Loss of FW Pumps, MSIV

Closed) being discussed.

Further, a review of the Bechtel study calculations
indicates that a significant change in the expansion

moments was made for Conditions 9, 13 and 16. The new

calculations use an expansion condition of the pipe at
10OF and the RPV at lOOF. Since the RPV is still hot TES

feels that the condition for expansion moments should be

pipe at 100F and the RPV at 420F (SHTD 100F). This is
the condition used in the original Bechtel analysis.
This effect is significant since the use of SHTD lOOF

would increase the calculated value. of S 'to the region
n

where significant K values are applied to the
alternating stress.
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(2) Finding Number 2 (Phase 1 Finding Numbers 7, 9 and 10,

and Observation Numbers 3, 4, 5, 6, 7 and 9)

A significant number of comments have been generated on

the support design process. Most of these comments are

related to reconciliation of as-built geometry by the

support designer . The concern is basically associated

with acceptability of the as-built support. Two major

items (Finding Nos. 7 and 10) have been responded to by

Bechtel in this Phase 2 portion of the review but they

only tend to support that the process did not work.

The response to Phase 1 Finding No. 7 indicates that the

pipe support reviewer and checker determine whether a

relocated support was a significant enough change to

warrant a Civil department review. In the case of the

specific support of concern no Civil review is apparent.

However, there is a new plate required in the as-built
design which is the responsibility of the Civil
department. The support design group calculations
indicate that the plate will be handled by the Civil
group and the Civil calculations do not address the plate
since they do not know the support is located on it
without having the as-built geometry forwarded to them.

In the final Bechtel submittal the plate has been

analyzed by the Civil department as a result of the TES

findings.

The response to Phase 1 Finding No. 10 indicates that the

weld at the shield wall is acceptable after reducing the

conservatism in the original analysis and performing a

detailed computer solution of the support. It is
apparent that this weld was not aceptable by inspection

as originally stated by Bechtel.
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Responses to Finding Number 9 and the Observations listed
under this Finding were reviewed and in some cases

indicate the Observation could have been closed if
sufficient detail was provided in the Bechtel

reconciliation process. During the August 10, 1982

meeting at TES, Bechtel indicated that group meetings and

training sessions were held to explain procedures used in
the reconciliation process. Further, the reviewer checks

each item and determines acceptability and even crosses

each item off that he judges is acceptable on a check

print. None of this information is retained by Bechtel

nor is there any record maintained of meetings or
training sessions for this purpose.

(3) . Observation No. 1 (Phase 1 Observation No. 12)

This item will remain as an Observation since it is
TES'pinionthat sufficient control by the preparer of the

Design Specification over the documents referenced is not
maintained. The registers submitted by Bechtel do not

include accompanying procedures which indicate the

process of control used. At the August 10, 1982 meeting
it was indicated that these existed and the Bechtel

response lists ten new Project Procedures which have been

initiated to control this. However, these have not been

submitted and reviewed by TES. PPEL should review these
new procedures to assure themselves that they provide the
necessary control.

(4) Observation No. 2 (Phase 1 Observation No. 11)

This item will remain as an Observation. The major
reason for this is that no information in the form of
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design drawings, procedures, instructions, etc., has been

presented to demonstrate that bolt tightening of some

type is a requirement. The final Bechtel response that
"bolt tightening is a gC Inspection attribute and field
verification item" is meaningless without some defined

bolt tightness requirements.

TES pointed out at the August 10, 1982 meeting that the

special clamp could be a concern when it was not tight on

the pipe. It was suggested that installation
requirements may cover this. No information of this sort
has been made available.

(5) Observation No. 3 (Phase 1 Finding No. 4)

This item will remain an Observation since a review of
the Bechtel calculations provided with their response

indicates that mixing in the feedwater pipe due to flow
in the reactor vessel was not considered. For the
Feedwater System this effect results in a beginning
temperature at the branch connection of 210F versus the
173F obtained by Bechtel. This difference is considered

by TES to be insignificant. However, geometries could
exist in which the branch connection lies in the flow
mixing zone and the Bechtel approach used in the
Feedwater System would be more unconservative (ie., the

closer the branch connection is to the flow in the RPV

the greater the problem).

9.0 INDEPENDENCE

The independence of the reviewer is important in the successful

performance of an IDR.
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In order to qualify as an independent reviewer for the design

verification program at SSES, all personnel assigned to the project

complied with the following:

(1) Key project personnel shall have no present or past work ex-

perience in design of the Susquehanna Steam Electric Station

in the areas to be reviewed.

(2) Project personnel shall not be active on any other active Sus-

quehanna Steam Electric Station projects.

(3) No project personnel shall have members of their immediate

family (parents, spouse, children and grandchildren) who are

employed by PPKL.

(4) During the term of the project no project personnel and their
immediate family shall have cumulative ownership interest in

PPKL which exceeds five percent of their gross family annual.

income.

The'ost important factor in completing this design verification
program is competence. This competence must be based on knowledge and

experience in the matters under review. The company and individuals
involved should also be independent. Independence means that the

individuals and company involved must be able to provide an objective,
dispassionate technical judgement, provided solely on the basis of
technical merit. Their integrity must be such that they are regarded as

a reputable company or individuals.

In the process of this IDR, TES was given freedom to perform the

review as we deemed appropriate. There was no pressure applied by PPEL

and/or Bechtel to obtain information or influence results. TES received

the utmost of cooperation from both PP8L and Bechtel in the performance



Technical Report
TR-5599-3 -35-

E
ENQfNEERfMQSERVCES

of our tasks. It is our opinion that the successful completion of this
IDR was highly dependent on the cooperation of PPEL and Bechtel and

their recognition of the importance of TES independence.

10.0 CONCLUSIONS

A substantial number of documents were reviewed by the TES review

team and a good understanding developed of the design, gA and interface
process existing for the Susquehanna Steam Electric Station.

In any design for a project of the magnitude of a nuclear plant two

processes actually exist:

(I) That defined by Procedures and Instructions and

(2) That which actually occurs.

For Item I above an established process exists and is detailed in
scope. The interfaces between departments that are required to control
changes are present. Some departmental procedures are not as well
established or defined. For Item 2 above, in general, the process

defined 'y Procedures and Instructions is followed. In some

departmental cases there is reliance on word of mouth direction or
instructions rather than definitive procedures. In the reconciliation
of as-built geometry there is too much reliance on the judgement of the

reviewing engineer . In this area Bechtel defined a process that was

used which is quite complete and required the reviewer to address the
acceptance of individual items on the as-built configuration. However,

no records of this detailed review are required to be kept so review of
the process is difficult. Further, review by other departments relies
on the judgement of an individual not in those departments. The IOR

resulted in cases where detailed analysis or changes were required to
indicate acceptance of an item in response to a specific Finding or
Observation.
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A second area of concern is the Design Specification. It is
TES'pinionthat the requirements of the Code have not been properly

addressed with respect to Operating Condition categorization. Bechtel

does not concur with TES. Further, TES feels the use of a substantial
number of references that are not controlled by the pr eparer of the

Design Specification can be problematic. This item was also raised

during an ASME survey of Bechtel and a resolution proposed to ASME. TES

does not agree with that resolution.

There are some differences between TES and Bechtel in the analysis
of piping and supports. These are minor with respect to the Feedwater

System.

In conclusion, TES is concerned with two areas that do not allow us

to make any extrapolation to the total plant design and gA process:

(1) Reconciliation of as-built conditions and

(2) Design Specification requirements.

Bechtel responses to TES Findings and Observations in these areas

indicate that there should be no impact on safety for the Feedwater

System., Further documentation, Design Specification revisions and

analyses have been agreed to by Bechtel, to substantiate this and these

must be reconciled by PPKL.
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Table 1 - Review Lo Summar

Inde endent Desi n Review

Sus uehanna Steam Electric Station Unit 1 - Feedwater S stem

Review Lo Summar

RRF
No. Descri tion

Reviewer
~Cate or

PMR Proj. Org.
No. ~Cate or

ICR Rev. Comm.

No. ~Cate or Comments

1 Stops in springs Open

2 Clearance

3 Clearance

4 Snubber Dim.

5 As Built Vs.
Designed

6 Load Listing
Wrong

Open

Open

Open

Open

Open

7 Support Location Open

8 Iso. Dimension Open

10 Clearance

11 Inadequate Doc.

Open

Open

9 Support Location Open

Closed

10

Closed

Closed

Closed

Closed

Closed

1 Closed

2 Closed

3 Closed

4 Closed

5 Closed

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

Rev. 2 Closed Item

Anal. deflection indicates OK

Anal. deflection indicates OK

Rev. 1 Closed Item

Rev. 1 Closed Item

Analy. deflection indicates OK

Rev. 1 Closed Item
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RRF
Descri tion

Reviewer
~Cate or

PMR Proj. Org.
No. ~Cate or

ICR Rev. Comm.
No. Cateqaor r Corments

12 Support Location Open

13 Support Location Open

14 Histrograms not Open
Checked

12

13

14

Closed

Closed

Closed

N/A N/A

N/A N/A

N/A N/A

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item

15 P@I0

16 Flex Runs Not
Checked

Open

Open

15

16

Closed

Closed

N/A N/A

N/A N/A Rev. 1 Closed Item

17 Film Coeff icients Open 17 Observation 15 Observation

18 ME-912 Runs

19 T Values

20 T Values

Open

Open

Open

18

19

20

Closed

Closed

Potential
Finding

N/A N/A

N/A N/A

9 Observation
and Finding

Rev. 1 Closed Item

Rev. 1 Closed Item

23 T Values Open

24 SRV T Omission Open

21 Thickness Used in Open
T Calc.

22 Data Reference Open

21

22

23

24

Closed

Closed

Closed

Potential
Finding

N/A N/A

N/A N/A

N/A N/A

13 Finding

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item
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RRF
N. ~D

Reviewer
~Cate or

PNR Proj. Org.
No. ~Cate or

ICR Rev. Comm.
No. ~Cate or Comments

25 Code Variation

26 T Values

27 Indices

28 Seam Weld

29 T Values

Open

Open

Open

Open

Open

25

26

27

28

29

Closed

Closed

Closed

Closed

Potential
Finding

N/A N/A

N/A N/A

N/A N/A

N/A N/A

13 Finding

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item

30 Elbow Conn. Open

31 Report. Cert. Open

32 Fab. Branch Conn. Open

33 1" Line Analy. Open

30

31

32

33

Closed

Closed

Observation

N/A N/A

N/A N/A

8 Observation

Observation 10 Observation

Rev. 1 Closed Item

Rev. 1 Closed Item

34 Lug Evaluation

35 Oper. Cond.
Categorization

36 Sht. 3 Deleted

37 Cal. Ref.

38 Support Calc.

Open

Open

Open

Open

Open

34

35

36

37

38

Closed

Potenti al-
Finding

Closed

Closed

Closed

N/A N/A

2 Finding

N/A N/A

N/A N/A

N/A N/A

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item
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RRF
No. Descri tion

Reviewer
~Cate or

PNR Proj. Org.
No. ~Cate or

ICR Rev. Comm.
No. ~Cate or Comments

39 Support Calc. Open 39 Potential
Finding

24 Finding

44 Angle Tolerance Open

45 Angle Tolerance

46 Angle Tolerance

47 Angle Tolerance

Open

Open

Open

40 Procedures Open

41 EPN 8856 Open

42 Angle Tolerance Open

43 Angle Tolerance Open

40

41

42

43

45

46

47

Closed

Closed

Closed

Potential
Finding

Closed

Closed

Closed

Potential
Finding

N/A N/A

N/A N/A

N/A N/A

4 Observation

N/A N/A

N/A N/A

N/A N/A

5 Observation

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item

48 Angle Tolerance Open

49 Design Spec. Potential
Finding

50 Design Spec. Rev. Potential
finding

48

49

50

Observation 6

Potential 1

Finding

Potential
Finding

Observation

Finding

Observation

51 Design Spec. Open 51 Closed N/A N/A Rev. 1 Closed Item
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RRF
No. Descri tion

Reviewer
~Cate or

PMR Proj. Org. ICR Rev. Comm.

No. ~Cate or No. ~Cate or Comments

52 AP Anal.

53 Anchor Displ.

54 Anchor Displ.

55 Support Model

Open

Open

Open

Potential
Finding

52

53

54

55

Closed

Closed

Closed

Potential
Finding

N/A N/A

N/A N/A

N/A N/A

11 Closed

Rev. 1 Closed Item

Rev. 1 Closed Item

56 Calc. 876

57 ME-101 Calc.

58 Calc. 876

59 RS Merging

60 Calc. 876

61 Calc. 876

62 AP Response
Spectra

63 Calc. 876

Open

Open

Open

60

61

62

Potential
Finding

63

Open 56

Open 57

Open 58

Observation 59

Closed

Closed

Closed

Closed

Closed

Closed

Closed

Closed

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item

64 Flued Head

65 Anchor Bolts

Open

Open

64

65

Closed

Closed

N/A N/A

N/A N/A

Rev. 1 Closed Item

Rev. 2 Closed Item
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RRF ~tt
Reviewer
~Cate or

PNR Proj. Org. ICR Rev. Comm.

No. ~Cate or No. ~Cate or Comments

66 Support Calc.

67 Support Calc.

68 Support Calc.

Open

Open

Open

66

67

68

Closed

Potential
Finding

N/A N/A

23 Finding

Observation 18 Observation

Rev. 1 Closed Item

69 Support Calc.

70 Support Calc.

71 Support Calc.

72 Support Calc.

73 Support Calc.

74 Support Calc.

75 Support Calc.

76 Analysis ISO

77 Analysis ISO

78 Analysis ISO

79 Support Calc.

80 Support Calc.

Open 69

Open 70

Open 71

Open 72

Open 73

Open 74

Open 75

Open 76

Open 77

Open 78

Observation 79

Open 80

Closed

Closed

N/A N/A

N/A N/A

Observation 17 Observation

Closed N/A N/A

Observation 19 Observation

Closed

Closed

Closed

Closed

Closed

N/A N/A

N/A N/A

N/A N/A

N/A N/A

N/A N/A

Observation 20 Observation

Observation 22 Observation

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item
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RRF
No. Descri tion

Reviewer
~Cate or

PNR
No.

Proj. Org.
~Cate or

ICR Rev. Comm.

No. ~Cate or Comments

81 Vlv. Qual. Open

82 Vlv. Test. Req. Potential
Finding

81

82

Closed

Potential
Finding

N/A N/A

12 Finding

Rev. 1 Closed Item

83 Vlv. Test. Open

85 Special Clamp

86 Clamp Qual.

Open

Open

84 Vlv. Compliance Open

83

84

85

86

Closed

Closed

Closed

Potential
Finding

N/A N/A

N/A N/A

N/A N/A

27 Observation

Rev. 1 Closed Item

Rev. 1 Closed Item

Rev. 1 Closed Item

87 Support Calc.

88 Adequacy Calc.

89 Support Calc.

Open 87

Observation 88

Open 89

Observation 21

Observation 25

Potential 16
Finding

Observation

Observation

Finding

90 Support Calc.

91 Support Stiff.

92 Clamp Weight

Open

Open

Open

90

91

92

Closed

Open

Potential
Finding

N/A N/A

7 Finding

26 Observation

Rev. 1 Closed Item

93 Civil/Struc.
Inter.

Open 93 Potential
Finding

14 Finding

94 Check Valve Open 94 Closed N/A N/A Rev. 1 Closed Item
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DOCUMENT

DATE TRIP REPORT 1443

Visit to Bechtel Power Corporation
San Francisco, CA

PROJECT 5599

Independent Design Review of
Susquehanna Steam Electric Station Unit 1

Feedwater System for Pennsylvania Power Im Light Company

March 23, 1982

R. D. Hookway
R. A. Enos

D. Messinger
V. N. Chauhan

RDH, RAE, DM and VNC arrived at Bechtel Power Corp. at approximatley 9:00
AM. Participants in the meeting are listed on Attachment No. 1.

The following significant issues were discussed:

1. TES reviewed the Engineering Procedure EP-1-015, TES Project Plan
for Independent Review of SSES Feedwater System.

2. PP8L stated that the review of the pipe break analysis and pipe whip
restraints is not part of the independent rev'iew.

3. TES reviewed the Project gA Program to obtain the Bechtel and PPEL
personnel contacts for communications.

Bechtel contacts are:

L. Memula - Project, Main Contact
R. V. Parekh - Project
J. Weyandt - Project
J. Bloomquist — I|uality Assurance

Pennsylvania Power E Light contacts are:

W. Rhoades — Project
D. Sattar - Project
J. Kenney - Contractual
R. Schwan - equality Assurance
C. Dvorscak - Technical Data

4. PPEL stated that the review would include all present
and future as-built information and its reconciliation.
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5. Bechtel discussed the general design and analysis pro-
cess for piping, piping components and supports.

6. A sample of stress and pipe support calculations were presented by
Bechtel for discussion:

a. NE101 Piping Computer Analysis for operating and design condi-
tions.

b. Superpipe Piping Computer Analysis for the AP analysis only.

c. Pipe support calculations packages were reviewed and it was
determined that Bechtel had two other companies prepare some
of the calculation packages.

7. The extent of the work performed by other contractors for Bechtel
was discussed.

a. EES and J. Blume Assoc. performed support calculations under
Bechtel's direction and all of the work was reviewed and
approved by Bechtel.

b. G.E. performed all reactor pressure vessel nozzle evaluations.

c. Tube Turns performed the containment penetration stress analysis
and fabricated the penetration flued head to Bechtel's design
and specifications.

8. Bechtel stated that the final, signed off, As-Built drawings would
be ready in a few weeks. The drawings at present are Preliminary
As-Bui its.

9. Bechtel stated that the Final Stress Report for the feedwater sys-
tem is scheduled to be issued June 1, 1982.

10. Based on the scheduled issue date of the Final Feedwater Stress
Report, TES stated that the Final Independent Review Report would
be issued two weeks after receipt of the Final Feedwater Stress
Report and As-Built documentation.

11. TES would schedule its SSES Unit 1 walkdown for the week of April 5,
1982.

12. Request for different procedures, documents, calculations, draw-
ings, reports, computer analysis and other required information for
the review are listed on Attachment No. 2.
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13. Bechtel would have some portion of the requested information ready
by the next morning to be carried back to Boston. D. Hessinger
agreed to stay in San Francisco and pick up the package to expedite
getting the information. The remaining computer analysis and
reports would be mailed. D. Sattar requested the remaining package
be sent Federal Express or some other means of transportation.

The meeting was adjourned at approximately 4:00 PH.

al t

Richar A. nos
Assistant Project Manager

cc: Trip Report File
D. F. Landers
R. A. Enos
R. D. Hookway
D. Messinger
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ATTACHMENT 81

ATTENDANCE LIST

Name

Richard Enos

Don Messinger

Val Chauhan

Bob Hookway

Jack Meyandt*

Lingagoud Memula

Tarek K. Emera

Leo Spensko*

Alan Jorgensen*

H. Cruz*

Vic Kagaoan*

Ben Arya*

Dale Sattar

Chuck Dvorscak

Position

Asst. Proj. Mgr.

gA Supervisor

'enior

Engineer

Manager, Projects

Asst. Proj. Eng.

SSES Project - Plant
Design Deputy Group
Supervisor

Plant Design — Stress
Staff Coordinator

Proj. equality Engineer

equality Assurance

SSES Proj. Group Supervisor

Area Leader (Pipe Support)

SSES Proj. Stress Group
Leader

Senior Project Engineer

Project Engineer

~Com an

Teledyne

Teledyne

Teledyne

Teledyne

Bechtel

Bechtel

Bechtel

Bechtel

Bechtel

Bechtel

Bechtel

Bechtel

PPKL

PPRL

*Part Time Attendance
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ATTACHMENT b2

Information and Documents Requested from Bechtel

1. Feedwater piping analysis, ME101 computer runs and supporting input cal-
culations.

2. Feedwater piping Class 1 evaluation, ME912 and ME913 computer runs.

3.'or each feedwater valve:

a. Valve design specifications
b. Valve stress report
c. Valve seismic qualification report

4. For containment penetration:

a. Penetration design specification
b. Penetration stress report

5. Bechtel guality Assurance Manual (Controlled Copy).

6. Bechtel Engineering Procedures Manual (Controlled Copy).

7. Feedwater pipe support calculations and details.

8. Extra set of feedwater piping and support detai 1 drawings to take to the
site for Task 5.

9. Individual seismic response spectra which went into the ME909 spectra
enveloping computer program.

10. Feedwater stress report.

ll. Feedwater Superpipe computer run for AP analysis (input and output only).
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TLS PHOJ. No. QQ( j(qDATE~7
TRIP REPORT 1444

Project 5599

Visit to Susquehanna Steam Electric Station Unit 1

Berwick, PA

April 6-7, 1982

Tuesday, April 6, 1982, I arrived at the SSES site at approximately 3:00
PM and was met by Bob Saccone from PPKL. The balance of my Teledyne field
crew, Leo Barron and Eric Woods, were still in Boston, snowed in at Logan
Airport, due to the snow storm. The purpose of this trip was to perform Task 5
of the TES Project, Determination of "As-Built" Plant Configuration. This
effort was now cancelled and re-scheduled for next week. I had driven down to
the site, so Bob and I decided to walk the feedwater line inside containment
tomorrow, Wednesday, to review what insulation would have to be removed from
the pipe.

Wednesday morning, April 7, 1982, I was met at the SSES site by Bob
Saccone and Donald Washaver, both from PP&L. We walked the feedwater line
from the containment penetration X-9A to the three reactor pressure vessel
nozzles, N4D, N4E and N4F. Most of the support locations did not have
insulation around the pipe and the only insulation that would have to be
removed was mainly at elbows and other pipe attachments.. It was decided by
Bob that the insulators would work with the TES field crew next week. There
was no storage room avi lable to store the insulation and this would speed
things up and reduce the insulators work load.

Having finalized what would be done next week, I left the site and headed
home.

alt

Eric A. Solla
Project Engineer

cc: Trip Report File
D. F. Landers
R. A. Enos
D. Messinger
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Visit to Susquehanna Steam Electric Station Unit 1

VI'CUi~Q CGA Berwick, PA

PROJ, QO. April 12-14, 1982

Monday afternoon, April 12, 1982, Teledyne employees, E. A. Solla, L. E.
Barron, and E. K. Woods arrived at the SSES site and were met by Bob Saccone of
PPEL. The purpose of this trip was to perform Task 5 of the TES Project,
Determination of the "As-Built" Plant Configuration. Bob escorted us to the
containment and left us to start measuring the feedwater system inside con-
tainment. We had brought a twenty five foot tape, an eight foot wood ruler, a
plumb bob and a level to aid us in taking field measurements. To record our
field measurements, we brought with us a TES undimensioned isometric drawing
of the feedwater system from the containment penetration X-9A to the three
reactor pressure vessel nozzles, N40, N4E and N4F. We also brought with us a
full set of the support drawings for field verification. The site supplied us
with a Polaroid camera to document support configurations, valve orientation
and other areas of interest. Two site insulators were instructed to aid us in
our field effort.

Starting at the containment penetration X-9A and working toward the
reactor pressure vessel nozzles, we proceeded to document the field con-
figuration of the feedwater system. Dimensions were taken between the pene-
tration, valves, pipe whip restrai nts, supports, tangent points of elbows and
all attachments to or on the pipe. Dimensions to the welded seams were
sometimes taken for ease of measurement. All dimensions were taken by two
people separately and recorded on the isometric with each dimension initialed
by both. The slopes of pipes were determined by recording the distance along
the axis of the pipe and the corresponding change in the horizontal distance,
measured off the vertical, using a plumb bob to determine the vertical refer-
ence line. All springs were checked for size, settings and clearances around
and below the clamps. There was one spring which still had travel stops in
place, the setting was recorded with the stops in and there appeared to be a
clearance problem. A list of the springs is included as Attachment 1. Snub-
bers.were checked for size, setting, load rating, pin-to-pin dimension and the
angle of the snubber off the horizontal. There was one snubber with a wrong
pin-to-pin dimension on the as-built and two snubbers with possible clearance
problems. A list of the snubbers with problems is included as Attachment 2.
Rigid supports were checked for direction, clearances and general configura-
tion. On support SD-DBA-104-1H, angles were used instead of plates for Item 3.
Pipe whip restraints were checked for clearances and type of shims (i.e., no
shim, shimmed or EAM, energy absorbing material). For areas where the EAM was
shaped to match a curved section and not centered, the maximum and minimum
clearances were recorded. When the EAM clearance was uniform, only one
dimension was recorded. The minimum clearance was recorded for supports that
were shimmed. All support measurements were taken by two people separately
and, recorded on separate sheets of paper for each support and initialed by
both. The support drawings were checked for general configuration only.
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Photographs were taken of all supports. When there were attachments to the
pipe, the locations were recorded and photographs taken. The name plate data
was recorded for all valves and the distance and orientation of the centerline
of the valve body to the approximate centerline of the operator was recorded.
Photographs of the valves were taken. When it was necessary to have the
metallic insulation removed, to measure the pipe, the two insulators would
remove the insulation and replace it as soon as we were finished. The time in
which the insulation was off the pipe was kept to a minimum and no insulation
was left off overnight.

All photographs were numbered and recorded in a log. A general descrip-
tion or support number was recorded on the back of each photograph for ease of
identification.

Wednesday afternoon, April 14, 1982, we completed the as-built verifi-
cations for the feedwater system between penetration X-9A and RPV nozzles N4D,
N4E and N4F.

We left the site late Wednesday afternoon and flew back to Boston that
evening.

ric A. Solla
Project Engineer

L o . Barr n
Engineer

al t
Assistant Engineer

cc: Trip Report File
D. F. Landers
R. A. Enos
D. Messinger
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ATTACHt1ENT 1

SPRING HANGER LIST

Spring Hanger
Hark No.

OLA-101-H2 Size 19-0

Remarks

Travel Stops
See Note 1

Setting
Inches/Pounds

1 3/8"/17,200

OLA-102-Hl

DLA-102-H3

OLA-102-H4

DLA-102-H5 Size 15 No Stops

Size 18-D No Stops

Size 14-A No Stops

Size 17-D No Stops

1 1/8"/1,200

2 7/8"/3,950

3 3/4"/10,750

3 1/2"/5,670

Note 1; Clearance between pipe clamp E grating is 3/8".



.



-><-TELEDYNE
ENQINEERINQ SERVICES

ATTACHMENT 2

SNUBBER LIST

Snubber
Nark No.

DLA-102-H2

DLA-102-H8

DLA-102-H9

Remarks

Clearance below clamp is 1/8"

Clearance below clamp on snubber >1 is 3/4"

Pin-to-pin dimension on drawing is 1'-4 3/4"

Pin-to-pin dimension measured is 2'-43>"

Angle of snubber on drawing is 44
0

Angle measured is 36



tars I': -s<-TELEDYNE
ENGINEERINQ SERVICES

TELEDYNE ENGINEERING SERVICESE

CON rROLLED
DOCUMENT

TES PRQJ. NO.

DATE

TRIP REPORT NO. 1448

PROJECT 5599

Visit to Pennsylvania Power & Light, Allentown, PA

April 28 and 29, 1982

~Pur ose:

TES Audit of PP&L to determine the control and implementation of its
guality Assurance requirements on A&E and suppliers of engineering services.

~

Pre-Audit Conference

A Pre-Audit Conference was conducted at PP&L on April 28, 1982 with Mr.

R. A. Schwan, Assistant Manager - N(A. The TES auditor (D. Messinger) stated
the purpose of the audit and the necessity for the independence of TES in this
activity and that the TES audit report of findings, observations or comments

would not be discussed with PP&L during the audit or presented for discussion
at an exit meeting upon completion of the audit.

Mr. Schwan explained that PP&L audits were not general in nature (18
Point Criteria) but rather, were specific to areas of concern to PP&L.

It was agreed that the TES Auditor would begi n the activity by performing
an in depth review of the PP&L audits of Bechtel, San Francisco and then
determine the extent of review required for other suppliers of Engineering
Services.

The scope of this Indepedent Design Review applies to the Susquehanna

Steam Electric Station and in particular to the Main Feedwater Line design
control audits, if this is discernible with PP&L audits of Bechtel.
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The TES Auditor was introduced to Mr. Bill Gulliver, Supervising
Engineer - NQA and Mr. Bill O'Donnell, Senior Project Engineer - NQA who would
interface with the TES Auditor, as it was agreed that during the performance
of the review some discussion might be necessary for clarification of PPKL

Audits, reports and any correspondence included in the audit files.

TES Inde endent Review Activit

The TES auditor reviewed the Audit Files of PPEL for audits scheduled for
the AEE (Bechtel) and selected several audits based on the audit activity.
These audits were reviwed to determine conformance with the planned schedule,
adequacy of audit questions to the activity involved, identification of find-
ings, observations or comments, request for corrective action, acceptance by
PPEL of corretive action and follow-up audits until satisfactory closeout of
corrective actions was achieved.

Following is a list of the PPKL audit files that were reviewed by the TES

Auditor.

Audit
No. Audit Dates Audit Requirement Results

Bl 2/22-25 1972 Program
Implementation
8 Adequacy

10 Findings
Constant follow-up by PPKL
with closeout on ll/21/74

B116 9/20-23 1976 Bechtel /GE
Design Interface

B129 2/13-16 1978 Program
Impl ementati on
8 Adequacy

8138 6/4-7 1978 Mechanical
Calculations

3 Findings
Final closeout 12/21/77

6 Findings
Final closeout 9/29/80

5 Findings involves 44 Calc.
Packages requiring corrective
action. All items open. Per
letter dated 12/21/81 from
Wal ter J. Rhoades, Nuc1 ear
Group Leader - PPLL to H. F.
Lilligh, Bechtel. These will
remain open until PP8L review
of final design calcs. as
part of Engineering Turnovre
Program (ETO).
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Audit
No. Audit Dates Audit Requirement Results

B140

B146

B147

7/30- 1979 Civil Calculations
8/2

2/25-28 1980 Bechtel Field
Instructions

2/25-28 1980 ASNE Section III
Pipe Support
Design

2 Findings - extensive in
content concerning cal cul ati on
clarity and calculation
completeness pending ETO
review as 8138 above.
Note for 8138 and B140.
PP&L Nuclear Plant Engineers
to perform ETO.

5 Findings
Closeout 3/24/81

7 Findings
Closeout 3/24/81

B148 3/17-21 1980 Review/Approval
of Supp 1 i er
Engineering Docs.

B150 7/28 1980 Design Change
Packages and
Configuration
Control

10 Findings
5 Closeout
5 Open »ith partial acceptance
by PP&L. Follow-up audit
by PP&L being accomplished.

ll Findings
Final closeout 8/18/81

B151 9/28-31 1980 ASNE Piping &

Hanger Design
14 Findings
Final Closeout 8/18/81

B156 2/18-19 1981 Implementation of 5 Findings
Completed Checklists 2 Closeout
and Component 3 Open as of 4/29/82
Data Sheets

B158 5/19-21 1981 FSAR Tabl e 3.11-6
Design Basis Calcs.

6 Findings
6 Open items as of this
review. Note: Per PP&L
letter PL1-14858, HVAC system
design review to be done
by independent design audit
by "off project Bechtel
and PP&L personnel" scheduled
for week of 9/21/81. (No
evidence. in audit file).
Bechtel completed response
to 6 findings not accomplished
unti 1 ll/4/81.





Audit
No.

8159

Audit Dates Audit Requirement

3/16-15 1981 Configuration
Control Change
Control

-s>-TELEDYNE
ENGINEERINQ SERVICES

Results

6 Findings
3 Closed 10/14/81
3 Open as of this audit.

B160 6/22-25 1981 Verify As-Bui1 t
Drawing Design
Per Bechtel EPM

Procedures

20 Findings
17 Closed
3 Unresolved as of this
audit.

TES Auditor Conclusions

All of the listed audit files were reviewed to determine that all audit
findings were reported, corrective action was accomplished or is being
accomplished and all findings were closed.

The following observations were made by the TES Auditor.

1. . All audits were conducted on schedule in accordance with the Audit
Plan.

2. Audit findings were followed up until final closeout.

3. Audits which still have open items are being followed up regularly,
persuant to final closeout.

4. The PPEL corrective action log was up to date.

5. All auditing personnel involved were certified by training and
examination.

It is the opinion of the'ES Auditor that PPEL gA Program Audits are
adequately implemented and effectively performed and documented in accordance
with codes, standards and regulatory requirements.

onald Mess ng , Lead uditor
guality Assurance Supervisor
Teledyne Engineering Services
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PURPOSE: TES review of the Bechtel Quality Audit System to determine the
control and implementation of Bechtel's Quality Assurance Program
and to verify the effectiveness of corrective actions for audit
findings. Bechtel is a main supplier of engineering and analytical
services to Pennsylvania Power 5 Light, for the design of Piping
Systems and Pipe Supports.

PRE-AUDIT CONFERENCE

A Pre-Audit conference was conducted at Bechtel on May 10, 19S2 with
Mr. John Blomquist, lead Q.A. Engineer and Mr. Allan Jorgensen, Q.A. Engineer.
The TES Auditor (D. Messinger-Q.A. Supervisor) stated the purpose of the
audit and the necessity for the independence of TES in this activity and

therefore the TES report of any findings observations or comnents would
not be discussed with Bechtel during the audit or presented for coranents
and discussion at an exit meeting upon completion of the audit. Mr.
Messinger also stated that the scope of this Independent Design Review
applied to the Susquehanna Steam Electric Station, and in particular, to
the Main Feedwater Line design control audits, if this could be distinguished
in the audits performed by Bechtel.

It was agreed that the TES Auditor would make an in depth review of
Bechtel Internal Audits and then determi ne the extent of review required.
It was decided that Mr. Jorgesen would serve as the interface with the
TES Auditor, in the event that, during the performance of the review, some

discussion might be necessary for better understanding of the Bechtel Audits,
correspondence or reports that might be included in the files.



>s-TELEDYNE
ENQINEERlNQ SERVlCES

TES INDEPENDENT REVIEW ACTIVITY

The following Bechtel Audit Plans were reviewed by the TES Auditor,

and were used as the basis for the scope of this task:

(a) (}uality Audit System Rev. 3-0 Dated 3/6/81

(b) Supplier equality Audit Program Rev. 1-C Dated 10/16/78

(c) guality Audits By guality Assurance Management Rev. 4-C

Dated 2/17/79

(d) Project guality Assurance Audits Rev. 2-E Dated 5/19/80

The TES Auditor reviewed the Bechtel Audit files and selected several

audits based on the activity audited. These audits were reviewed to
determine conformance with the planned schedule, adequacy of the audit
questions to the activity involved, identification of findings, observations,
corments, request for corrective acti on, acceptance by Bechtel of corrective
action and follow-up audits until satisfactory closeout of the corrective
actions was accomplished.

. Following is a list of the Bechtel Audit files that were reviewed

by the TES Auditor:

Audit No. Audit Date Audit.Re uirements Results

1 8/14/72 Calculations 6 findings-constant follow-
up-c l oseout 3/13/73

13

17

12/29/72

11/20/73

3/25/74

Design Owgs
E Specs.

Design Deficiency
Processing

Control Systems

2 findings-closeout
2/16/73

3 findings-closeout
2/5/74

0 findings-acceptance
4/8/74

24

15-2-1

8/21/74 Vendor g.A
Manuals

8/22/75 Disposition of
NCR's

18 checklists-one checklist
not signed-not dated-no ref-
erence to discipline being
audited, 20 findings-follow-
up constant-closeout 2/7/75
0'findings-acceptance
9/11/75
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Audit No. Audit Date Audit Re uirements Results

4-2-1

3-11-1

3-2-1

2/18/75

8/18/75

5/30/75

CAR Control

" Nuclear Piping
Systems

Project Engineering
Design Calcs.

3 findings-following closeout
9/2/75

6 Design Specs. reviewed-
1 finding-closeout 2/6/76

8 calc. packages reviewed
6 findings-5 closeout on
8/22/75-one closeout on
11/13/75

3-4-1

15-2-2

3-10-3

6-1-5

3-9-5

5/22/75

5/28/76

8/13/76

9/14/79

12/23/77

NCR's

Material
Requi si tion

Supp lier Document
Evaluation

Processing FCR's

0 findings-acceptance 6/1/76

0 findings-acceptance 8/19/76

1760ocuments reviewed-0findings
acceptance 9/14/79

Approx. 1200 entries, 250 entries
reviewed one finding-closeout
2/16/78

Project Engineering 2 findings-one closeout on
Design Interface 6/2/75-one closeout on 8/14/75

3-3-6

3-6-5

3-11-4

8/10/79

8/16/79

5/8/78

project
Specifications

Design Deficiency
Processing

Design of Nuclear
Piping

0 findings-1 observation
corrected during audit-
acceptance 8/13/79

one finding-closeout 9/13/79

20 specs reviewed-0 findings
acceptance 5/31/78

3-12-P-4 . 5/25/78 Pipe Supports, Dwgs, Iso 's, Specs, Calcs.
Hangars, Restraints reviewed-0 findings

3-4-6

3-7-6
3-8-6
t

3-1-6

11/3/78

10/31/78

1/18/80

Design Interface
Routing Slips for
coordination of
Bechtel vendor
documents

Engineering Dwgs
and OCN's

Design Criteria
added 5 reviewed
criteria to FSAR

Routing logs reviewed 230
Routing Slips 0 findings-
acceptance 11/6/78

90 Dwgs 8 180 OCN's reviewed-
1 finding-closeout 12/7/78

13 FSAR Change Notices reviewed
0 findings-acceptance 1/22/80
(Note: Some cover sheets
reference SAR, some reference
FSAR
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Audit No. Audit Date Audit Re uirements Results

3-6-6

3-2-9

3-8-9

3-9-8

6-4-8

3-12-7

30-6-2

8/11/80

9/24/80

11/21/80

12/12/80

- 12/5/80

2/20/81

9/30/81

Design Deficiency
Processing

Design Calcs.

Engineering Dwgs
and Owg Change
Notices

Field Change
Requests

Supplier gA Program
Selection 5 Eval ..

Design 5 Procuremnt
Pipe Supports,
Hangars, Restraints

Design Change
Package

2 findings-continuous follow-
up-closeout 12/1/81

4-findings-continuous follow-
up-closeout 12/18/80

3 findings-continuous follow-
up-c 1 oseout 9/16/81

2 findings-continuous follow-
up-closeout 1/13/82

10 Supplier OA Manuals
reviewed-0 findings-accept-
ance 12/5/80

38 Documents reviewed 1

finding-closeout 7/20/81

200 Documents reviewed-2
findings-(}AF ¹2 closeout
12/2/81 -OAF ¹1 still open,
pending resolve by Project
Engr.

30-10-2 12/30/81 Large L Small Pipe
As Builts

5 small pipe Im 5 large pipe
As-Built Packages reviewed
3 findings OAF ¹1 8 ¹3 close-
out 2/23/82 OAF ¹2 still open-
completion data was scheduled
for 2/19/82-no response yet.

3-2-13 4/23/82 Design Calcs. 30 "g" designated calcs. reviewed
plus 50 calcs. checked for
filming Im indexing-6 findings
OAF ¹6 completed 8 closeout
5/6/82-remaining five are
still open-response due 4/30/82-
not received yet.

3-6-8

30-6-3

3-3-1

2/26/82

4/16/82

4/25/75

Design Deficiency
Processing

Design Change
Package

45 reviews made-one finding
closeout 4/8/82

Approx. 250 areas reviewed-
0 findings-acceptance 4/16/82

Project Engineering 38 Specs. reviewed-3 findings-
Specs. OAF ¹1 closeout 7/8/75-gAF¹3

closeout 8/26/75-OAF ¹3 closeout
9/28/75
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Audit No. Audit Date Audit Re uirements Results

3-7-1 4/18/75 Project Engineering 132 Documents-0 findings-
Dwgs. acceptance 4/18/75

9-11-6
<

6/13/GO Nuclear Piping 20 Specs Reviewed-0 findings
System acceptance 6/13/80

3-4-10 ll/3/81 Design Interface 290 items reviewed-0 findings
acceptance ll/5/81

7-2-1 1/21/75 EPM- Pro jec t 5 findings-continuous follow-
up-closeout .8/25/75 (Note:
No cover letter in audit package
signifying final closeout
of audit)

OE-273 6/9/81
6/10/81

Vendor Audit
(Cygna-EES)

3 findings-2 closeouts. One
open finding not approved
by Bechtel as yet.

OE-284 11/17/81- Vendor Audit
11/19/81 (URS/JA BLUME)

2 findings-CAR's responded-
but not approved by Bechtel
as yet.

The qualifications 5 certifications of all auditors, involved in the
above listed audits, were reviewed, twelve of the auditors records were

satisfactory, one auditor (E. Y. Mong) had no record of examination in his
file and there was no record of one auditor (A. Zimaerman) in the file
at all. Nr. Zimmerman performed his audit in 1972. The prerequisite of
certification did not become effective until 1974 per ANSI/ASNE.

TES AUDITOR CONCLUSIONS

All of the listed audit files were reviewed to assure that audit findings
were identified 5 reported, corrective action was accomplished or is being
followed up and open items (findings, observations, corments) are resolved
5 closedout.

The following observations were made by the TES Auditor:

1. All audits reviewed were conducted on schedule in accordance with
the Audit Plan.

2. Audit findings were followed up until final closeout.

3. Audits which still have open items are being followed up regularly.
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4. The Bechtel Audit log is properly maintained 8 updated to reflect
open audits "5 final closeout of audits.

f

"'~ 5. Although co'erective actions are not always responded to within
the Bechtel requested response time, surveillance E follow-up to
closeout of fi'ndings is properly monitored.

It is the opinion of the TES Auditor that the Bechtel g.A. Audits
are effectively implemented, performed 8 documented ,in accordance with
Codes Standards and regulartory requirements.

As it had previously been determined at a meeting with PP 8 L and Bechtel
in March 1982, supplies of Engineering 8 Analytical services had been used

by Bechtel, to perform some design calculations on the SSES Project. The

TES Auditor, therefore, requested Bechtel to contact; (1) Cygna Energy
Services 5 (2) URS/JA BLUME E Associates, the two companies that supplied
these services; and arrange for him to perform a review of their g.A. Auditing
Program 8 Audits. Arrangements were made by Jack Blomquist for the TES

Auditor to perform these reviews on May 12 5 May 13.

On May 12, 1982, the TES Auditor 8 Mr. Tarek E. Emera, Design Plant
Coordinator for Bechtel went to Cygna Energy Services.

A pre-audit conference was held at Cygna, with Mr. Paul D. OiOonato,
(}.A. Operations Supervisor, Mr. Raymond E. Hamati, Project Manager 5 Mr.
Robert A. Falcioni, Vice President in attendance. Mr. Emera served as

the interface between the TES Auditor and Cygna personnel.

The TES Auditor again stated the purpose of the audit 8 the necessity
for TES independence during 8 upon completion of the review. Mr. Paul

DiOonato served as the interface with the TES Auditor.

After 'reviewing the Cygna audit files, the TES Auditor selected to
review all the audits that had been presented to him.

Following is the list of Cygna Audits that were reviewed by the TES Auditor,
for conformance to planned schedule, adequacy of audit questions to the
activity involved, identification of findings 8 observations, request for
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corrective actions was accomplished.

Audit Date
I

4/8-11/80

5/21-22/81

10/13-17/81

3/9-11/81

5/5/81

9/3/81

10/9/81

9/3-4/81

Re uirement

NQAM Rev. 5
Sections 2,3,4,5
Program Implementation

NQAM No.Ref. to
Rev. of Sections
Gale. Benders

NQAM

Rev. 6 Sec III
verified computer
program

Calc. Preparation
5 computer application

Calc Preparation

calcs, computer
output E project files
Project Files Calcs
Design Verification
Computer Binders

Findinqs

12 findings-ll find'.ngs
closeout by 8/28/80 QAF
t4 still open-completion due
6/82

1 finding-closeout 6/2/81

0 findings-accepted

5 findings-closeout by
10/29/81 extensions beyond
30 days requirement requested
& granted.

1 finding-closeout ll/17/81

2 findings-closeout 11/17/81

0 findings-accepted

15 findings-closeout 10/9/81

9/3/81 Files, Calcs Binders 4 findings-closeout 11/10/81
for As-Built Piping
Review 5 Re-Analysis

The audits referenced the requirement source but only, in some cases,

that it was the NQAM-no revision or section reference.

The TES Auditor also checked the qualifications certifications of
the Auditors involved 8 found that Mr. S.J. Strati 8 Mr. P.D. DiDonato were

certified by oral exam. Mr. DiDonato had been certified by written examination
prior to employment with Cygna 5 provided the TES Auditor with evidence

to that effect.
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The TES Auditor found the,Cygna g.A. Audit Program was adequately

implemented, performed 5 documented with results reported, corrective action
taken Im audit findings,5 observations closed., Open, items are still uhder

surveillance audit follow-up.

On May 13 the TES-Auditor again met;with Mr. Tarek E. Emera of Bechtel

5 went to the offices of URS/J.A. BLUME. Mr. Emera served as the interface
between ',the; TES Auditor',8 'RS/BLUME. The pre-'audit» conference,,was held

with the following URSI'BL'UME.personnel':

if" '
1 ~ eMr.
Mr.

,t Mr.
Ms.

, >,, The TES

purpose of the

l
Ajay R.,n Shah, Project Manager
Philip W. eWong,'roject Manager
Jeffrey, L. Egeberg,Manager-Equipment,4mePlping
Nancy Aden-Gleason, guality Assurance Manager„ „ ,

J

']

Auditor„, as at Bechte1,.8 Cygna Energy, Services, stated the
audit Lethe necessity Ifor TES independence in this activity.

j /sn i

It was agreed that the Q.A. Manager for UTS/BLUME, Ms. Aden-Gleason

would be'he interface "With the"'TES,Auditor in the event of the need for
1

cl ar ification of any URS/BLUME audit documents.
Ir

'l
e

r

The following list of audits were reviewed by the TES Auditor to determine
conformance to a planned schedule, adequacy of audit checklist to the activity

t,t

audited, identification of discrepencies, request for corrective action,
corrective action taken 8 surveillance audits until satisfactory closeout
of corrective actions.

Audit; No. Audit Date,;Audit. Re uirement „Results .

8103-1

8103-2

3/13-17/81 criteria, interface 3 findings-closeout
control, design - 4/9/81
Reviews, Calcs.
computer programs,
Dwgs(piping Analysis
5 stiffness calcs.)

5/12/81 Same 0 findings-accepted 5/12/81
(Note: The check list doesn'
always reference "not applicable"
when audit checklist question
does not address applicable
activity
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Audit No. Audit Date Audit Re uirement Results

8103-3

8103-4

8103-5

9/15-21/81 Same

4/27-28/82 Piping E Pipe
Support work
prior to transfer

,O.C

7/16-21/81 Piping Analysis

2 findings-closeout 10/30/81
(Note: Audit checklist requires
sign off by audit team members
per QAM Re,. 6.1 (c) 4th. Par.
This is not always done

c'hecklists,some pages signed
by only one auditor-some pages
not signed at all.
2 findings-closeout 10/2/81

0 findings-accepted 4/28/82
(Note: Same person initialed
checklists for both auditors.

The TES Auditor also reviewed several Design Review Calcs. (Stiffness
5 Maximum Load Capacity Calcs) for completions. The attached review list
did not always reference by IO number the calcs to be reviewed in each calculation
package.

REVIEW OF ALL AUDITS AT URS/JA BLUME

All audits were conducted on schedule and were in accordance with
the audit plan.

The TES Auditor found all the URS/BLUME audits done on the SSES Project (8103)
were completed 5 closed out.

It is the opinion of the TES Auditor that the URS/BLUME Q.A. Audit
program was adequately implemented, performed 8 documented 5 in accordance
with codes, standards 8 regulatory requirements.

OM:cbw
attachments
1 - OFL
1 - Trip Report File
1-DM
1 - QA Project File1- RAE

Donald Messinger, Lead Audito
Quality Assurance Engineer
Teledyne Engineering Services
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T~,S I'~i"
'RIP REPORT 1473
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Project 5599

Visit to Bechtel Power Corporation

San Francisco, CA

June 14.-16, 1982

The purpose of this trip was to meet with Bechtel to determine what

process was being used in taking design requirements and developing construc-
tion drawings. The methods of making revisions to the design and the inter-
faces between internal and external organizations were also being determined

and reviewed.

ht

~

i4londay afternoon, June 14, 1982, Teledyne employees, R. A. Enos and W.

J. NcBrine arrived at Bechtel Power Corporation and were met by Dr. L. Memula.

The agenda for the visit was discussed and the interviews with Bechtel person-

nel were set up.

A list of all of the Bechtel employees interviewed by TES on this visit
is attached as Attachment l.

A list of all of the Bechtel documents reviewed on this visit is attached
as Attachment 2.

A list of documents TES received from Bechtel, to take with them for
final review is attached as Attachment 3.

A writeup which summarizes each of the seven interviews between TES and

Bechtel is included below. The documents listed in Attachment 2 were reviewed

during these interviews to verify the implementation of the design process.
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TES Interview No. 1 with the Plant Desi n Grou

Bechtel, Raj Perekh, Plant Design Group Supervisor

Bechtel, Dr. L. Nemula, Plant Design Deputy Group Supervisor

Bechtel had two external organizations, EES and URS/Blume, perform sup-

port design reviews and adequacy calculations under their supervision. The

interfaces used between Bechtel and these two companies were as follows:

a. Bechtel would issue a Package/Instruction form to the external
organization. This form would address the company as to what action
was required and the quantity of work to be done under this techni-
cal contract. Attached would be all of the necessary documents,

drawings and loadings to perform the work.

b. Bechtel procedures would be used to perform the work.

c. Bechtel did the actual support designs and the external organiza-
tion would calculate the capacity and adequacy of the supports.

d. The external organi.zation would issue a transmittal to Bechtel at
the completion of the work under this contract. The transmittal
would state the subject of the work; reference the Bechtel calc.
no. and job no.; also reference its own calc. no. and job no.; and

indicate what information was sent to them by Bechtel and that it
was being returned with the work performed by the external organi-
zation.

e. These external organizations would not have any authority to make

field change requests (FCR's) as they have no field involvement.

f. These external organizations would not have any authority to pro-
duce Engineering Changes Notices (ECN's); Bechtel controls all
design changes;-
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g. External organizations use the standard reporting procedures for
reporting non-conformances in design procedures and specifications,
etc. to Bechtel and the NRC.

Bechtel keeps a log of where each calculation package is at all times..

The Pipe Support Group Leader at Bechtel reviews and approves all calcu-

lation packages done by EES or URS/Glume as if they were done at Bechtel.

I

TES Interview No. 2 with the Mechanical Grou

Bechtel, Robert Karcher, Balance of Plant Group Leader

After all of the site characteristics and preliminary system studies
have been completed, Bechtel puts together the PSAR. The Mechanical Group

generates preliminary P&ID's for all of the systems. Susquehanna's systems

are based on Limerick and Peach Bottom. All preliminary drawings are indi-
cated by a letter revision; i.e., A, B, C, etc. The Mechanical Group performs

preliminary sizing of system components based on heat balance and flow
requirements. The Pipe Layout Group generates the preliminary system layout
and then the Mechanical Group calculates the pressure drops, friction losses,
etc. to size the piping for the system. Once the preliminary issue of the
PAID is approved by the client, the Mechanical Group issues Revision 0 to the
Plant Design Group. Revisions to the P8 ID are usually made at the request of
the Pipe Layout Group or a FCN/FCR. An example: it may be required to change

the PE ID because a tee with reduced branch line is not available and the field
used a straight tee with a reducer on the branch. The changes are incor-
porated and Revision I,issued after approval.

The Mechanical Group also generates the design specifications for the

system pumps, heaters, heat exchangers, condensers, turbines, etc. for all
major equipment. The specs. are generated in coordination with nozzle sizes
and vendor requirements. The Mechanical Group does not generate the valve or

piping design specifications.
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Another item which the Mechanical Group generates is a functional
description of each system in the plant. This is a short writeup wh>ch

addresses where the system starts and ends, whether the system carries water
steam or air, and when the system functions.

Eventually, as systems are finalized, the FSAR is put together by
Bechtel.

TES Interview No. 3 with the Pi e La out Grou

Bechtel, Robert Foussat, Plant Design Pipe Layout Group Supervisor
Bechtel, Laszlo Sebian, Plant Design Pipe Layout Group Asstistant
Supervisor

The Pipe Layout Group receives the preliminary PEID from the Mechanical
Group and they start designing the system. The Pipe Layout Group issues a

preliminary stress isometric to the Mechanical Group to do the pipe sizing
calculations and revise the PAID.

With the revised PAID the Pipe Layout Group performs the following task:

I. Prepare and issue a separate sketch (SK-M) piping isometrics for
fabrication and for stress analysis.

II. Issue the fabrication isometric to ITT Grinnel to make spool detail
drawings. The fabrication iso is also issued to the field. The
field marks the field weld locations and installation requirements
on the fabrication isometric. Grinnel issues spool detail drawings
to Bechtel for approval. Once the spool details are approved,
Grinnel fabricates the spool pieces and has them shipped to the
field.
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III. After receiving an FCN or other change authorizing document from

the field, or any other group, the stress and fabrication iso-
metrics are revised. A blueline of the isometric is issued for
coordination of all the groups. Once the blueline is approved, a

mylar of the isometric is sent around to be signed off by the

groups.

IV. Issue the mylar to the Stress Group and Pipe Support Group.

V. A wash-off mylar of the stress isometric is issued to the field to
be marked up with field dimensions. The field issues on Field
Construction Instruction, FCI, isometric of the system. This FCI,

after approval by all groups, becomes the original stress isometric
and supersedes all previous stress isometrics.

VI. A sepia of the FCI isometric is issued to all groups. Eventually,
when the system is constructed with all the supports in place, a

sepia of the revised FCI isometric will become the As-Built
document.

When the FCI isometric is issued for engineering purposes, it is indi-
cated in the revision box. Example, 4El, the first number is the field
revision number and the El stands for engineering first issue for hanger

guidance. Sheet 3 of 3 of the FCI isometric for the feedwater system is an

engineering sheet used to transmit support loads and data point movements.

All sheets which pertain to engineering are deleted when the field issues the
As-Builts.

When the field issues support drawings, it is indicated in the revision
box. Example, 5F1, the first number is the field revision number and the Fl
stands for field first issue of this revision. Once the final field issue of
as-built has been approved by all groups, then the revision number remains

along with no E or F.



TES Interview No. 4 with the Pi in Grou

>s TELEDYNE
ENGINEERINQ SERVICES

Bechtel, Clyde Nichols, Plant Design Piping Engineering Group Supervisor

The Piping Group receives the PLID from the Mechanical Group and issues

the following:

I. Piping Class Sheets, based on the ASME Boiler and Pressure Vessel

Code, Section III, Classes 1, 2 and 3. The piping class sheets

contain the primary ratings and design data for: pipe, fittings,
flanges, bolting, gaskets, joints and valves.

II. Piping Index Sheets, based on the systems in the plant. These

piping index sheets contain the piping class, service description,
cross-reference to a PE ID, radiation or not, seismic class, design

rating for pressure and temperature, normal rating for pressure and

temperature, maximum rating for pressure and temperature, insula-
tion class, hanger critical (whether seismic required or not), C

class or not, g class or not, and revision number.

III. Valve and Piping Design Specifications, in coordination with the
vendors.

The Piping Group issues a letter revision, A, B, C, etc. of the above

document for approval by all groups and by the client. After approved by all,
the documents are issued as Revision 0. The Instrument Group or the Mechani-

cal Group can issue a DCR, Design Change Request, or other CAD, Change Author-

izing Document, to initiate a revision which once approved by all would be

issued as Revision 1, etc. Once all groups are satisfied and only a few

revision are expected, the Final Piping Class and Index Sheets are issued as a

package for the whole plant.
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~ TES Interview No. 5 with the Stress Grou

Bechtel, Ben Arya, Plant Design Stress Group Leader

The Stress Group receives the PAID and component spec's from the Mechani-
cal Group, the (SK-M) stress isometric from the Pipe Layout Group, the valve
drawings, valve spec's, piping design data and piping spec's from the Piping
Group.

The Stress Group does a Class 2 and 3 analysis of the piping system and

prepares a stress calculation package using standard stiffnesses for sup-
ports. Punched cards which contain forces, moments and data point movements

for all load cases are generated. These punched cards with all of the design
documents are given to the Class 1 group with a request to perform a Class 1

I'nalysisand prepare a Class 1 Stress Report.

The Stress .Group also generates a restraint, summary which goes to the
Pipe Support Group as a hanger guidance sheet. This restraint summary
includes a stress isometric which indicates data points, restraint locations
and type of restraints on it. Also, a Bj;" x 11" computer summary sheet which
tabulates for each restrained data point the forces, moments and movements for
each load case.

The Stress Group transfers information pertaining to support location and

type of support to the Pipe Layout Group which issues a preliminary revised
SK-M drawing to the Pipe Support Group. The Pipe Support Group assigns
numbers to the supports and then the Pipe Layout Group issues a revised SK-M

to the Pipe Support Group. The Pipe Support Group attaches the pipe support
detail drawings to the SK-M and gets both approved by the Stress Group.

The supports were modeled as rigids at first for the feedwater system,
then Phase III of the program stated that after a support was designed, the
stiffnesses of the support would be calculated and used in the analysis. If a
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support was revised as a result of an FCN to the Pipe Support Group, then a

revised stiffness calculation for that support would be issued to the Stress
Group.

All updates to the design specifications, etc. would be handled by Docu-

ment Control distribution.

TES Interview No. 6 with the Pi e Su ort Grou

Bechtel, Henry Cruz, Plant Design Pipe Support Group Leader

The Pipe Support Group would receive from the Stress Group, the stress
isometric with the 5;" x ll" restraint summary sheets, with data points, type
of'estraints, along with forces, moment, deflections and locations refer-
enced on stress isometric. All .load cases would be addressed on the restraint
summary sheets so the Pipe Support Group could design the supports. Coordi-
nation of the Stress Group, the Civil Group and the Pipe Support Group for
support design details was obtained by circulating a coordination print of
each support detail to the various groups for signoff. Once the support
detail was approved the mylar would be signed off by the groups and issued.

The support reactions would go to the Civil Group for approval. The
Civil Group does their own calculations for the structure and then signs off
the support details.

The Stress Group performs the initial analysis with standard stiffnesses
and forwards the design loads to the Pipe Support Group. The Pipe Support
Group designs the support and calculates the support stiffness to compare with
the stiffness analyzed. The new support stiffness will be used in future
reanalysis of the system by the Stress Group. The pipe support details are
drawn up by the Pipe Support Group and revisions made by Field Change Request,
FCR's or memos from the field, Stress Group, or Civil Group. Revisions go
through the coordination print signoff and then the mylar gets signed off
before issue of the revis.ion.
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The final As-Built support details are marked up in the field and issued

under the field revision number, field first issue, example: Rev. 5F1. The

As-Built Review Package, ABR Package, contains comparisons of the revision
analyzed and the field issue revision. Fither the drawings are the same and

the field revision accepted as As-Built, or the drawings differ and the field
revision is issued As-Built and a reconciliation calculation required in the

ABR Package. Once accepted or reconciled, the support details are signed off
by all groups and issued As-Built, engineering approved.

TES Inteview No. 7 with the Civil Grou

Bechtel, Morten Renslo, Civil Group Area Leader for Reactor Bui ld-
ing

The Civil Group receives the pipe support details with the reaction loads

on the supporting structure from the Pipe Support Group.

The Civil Group records the support reactions on their Accumulative

Civil Structural Orawing which summarizes all of the loads on each structure.

. The load summary for a structure is used to prepare an adequacy calcula-
tion package for the structural steel and for the embedment into the concrete.

An overload of a structural member is addressed by the Civil Group

rejection of the support. The overload is resolved by one of the following:
modify the structure, modify the support or modify the analysis.

Once a pipe support drawing is accepted by calculation or by inspection
of the Civil Group, the coordinating print of the support is signed off by the
Civi'1 Group. Later, the original mylar is signed off by the Civil Group and

other groups, and then issued.
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The Civil Group is also responsible for issuing the seismic response
spectra for the different building at the site.

The TES review team concluded their interviews with Bechtel at approxi-
mately 4:00 PM, tune 15, 1982. The TES review team returned to Boston the
following day, June 16, 1982.

ichard . Enos
Assistant project Manager

Wi i am .. McBrine
Project Engineer

al t
attachments

cc: Trip Report File
D. F. Landers
D. Messinger
Document Control
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ATTACHMENT 1

List of Bechtel Em lo ees Interviewed b TES

Raj Parekh, Plant Design Group Supervisor
Dr. L. Memula, Plant Design Deputy Group Supervisor
Robert Foussat, Plant Design Pipe Layout Group Supervisor
Laszlo Sebian, Plant Design Pipe Layout Group Assistant Supervisor

Clyde NichoIs, Plant Design Piping Engineering Group Supervisor
Ben Arya, Plant Design Stress Group Leader

Henry Cruz, Plant Design Pipe Support Group Leader

Norten Renslo, Plant Civil Group Area Leader for Reactor Building
Robert Karcher, Plant Mechanical Group - BOP Group Leader
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Documents Reviewed b TES

, 1. Spec. 8856-M-209, Rev. 3 - Technical for Pipe Supports Hangers and

Restraints.
2. Spec. 8856-M-205, Rev. 6 - Technical for Field Fabrication and Instal-

lation - Conventional Steam and Service Piping.
3. Spec. 8856-M-196, Rev. 1 - Guidelines for Access for In Service

Inspection.
4. Spec. 8856-M-236, Rev. 3 - Piping System Erection Fitup Control Require-

ments.

5.

6.

7.

8.

9.

10.

12.

13.

14.

15.

16.

17.

18.

19.

Spec. 8856-C-84, Rev. 3 - Technical for Furnishing and Installation of
Grouted In Anchors.

Spec. 8856-C-72, Rev. 7 - Technical for Furnishing and Installation of
Expansion Anchors.

Spec..8856-C-8, Rev. 10 - Placing Finishing, Forming and Curing of Con-

crete.'pec.

8856-C-7, Rev. 11 - Furnishing and Delivering of Concrete.
Susquehanna Pipe Support Standard, Rev. 5 Job No. 8856.
Susquehanna Job 8856 As-Built Package IO ABR-876, Book 1 of 4.
Susquehanna Job 8856 As-Built Package IO ABR-876, Book 2 of 4.
Susquehanna Job 8856, As-Built Package IO ABR-876, Book 3 of 4.
Susquehanna Job 8856 .As-Built Package ID ABR-876, Book 4 of 4.
Package/Instruction No. MB to Blume from Bechtel dated 7/28/81 (Review
Pipe Supports for As-Built Loads).
Transmittal Letter Blume to Bechtel dated 8/18/81 (Return data sent by
Bechtel and work done by Blume).
ME 101/H3 Restraint Load Summary, Feedwater, Problem 876 (Rev. 1).
Civil Coordination Prints OLA-102-H4, Rev. 5, Sheets 1 through 4.
Civil Coordination Prints DLA-102-H10, Rev. 3, Sheets 1 through 4.
Final As-Built Drawings DLA-102-H4, Rev. SF1, Sheets 1 through 4.
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ATTACHMENT 2 CONTINUED

20. Final As-Built Drawings DLA-102-H10, Rev. 3F1, Sheets 1 through 4.

21. Earlier. Markup of Feedwater PEID Dwg. M-106, Rev. 3.

22. Earlier Markup of Nuclear Boiler PAID Dwg. M-141, Rev. l.
23. Fabrication Iso Dwg. DBA-108-1, Rev. 4 with three spool (feedwater)

piece drawings DBA-108-1-1, DBA-108-1-3, and DBA-108-1-4.

24. Piping Class Sheets for SSES, Unit 1, Computer Listing.
25. Piping Index Sheets for SSES, Unit 1, Computer Listing
26. Stress Isometric, SK-M876, Rev. K.
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ATTACHMENT 3

Documents Received from Bechtel

Final (Signed Off) Stress Report - ASME Section III, Class 1 Analysis of
the Feedwater Lines for SSES, Unit 1, Job No. 8856, Doc. No. SR8856-1500

(Rev. 1).
Susquehanna Pipe Support Standard, 8856, Rev. 5.
Susquehanna Unit 1, 8856, Final As-Built Review Calc. No. ABR-876, 47

sheets.

Drawing No. FCI-P49-876, Rev. 13, 2 sheets.
Pipe Support Drawings Package:

DLA-102-H3, Rev. '3F1, 2 sheets
DLA-102-H10, Rev. 3F1, 4 sheets
DLA-102-H11, Rev. 2/F3, 3 sheets
OLA-102-H12, Rev. 3Fl, 3 sheets
DLA-102-H13, Rev. 3Fl, 2 sheets
DLA-102-H1, Rev. 7F1, 3 sheets
OLA-102-H2, Rev. 2F2, 5 sheets
OLA-102-H4, Rev. 5F1, 4 sheets
DLA-102-H5, Rev. 4F2, 4 sheets
DLA-102-H6, Rev. 3Fl, 3 sheets
DLA-102-H7, Rev. 6F1, 3 sheets
DLA-102-H8, Rev. 2F2, 4 sheets
DLA-102-H9, Rev. 3F2, 4 sheets
DLA-102-H14, Rev. 2F1, 3 sheets
DLA-102-H15, Rev. 3F1, 2 sheets
OLA-101-H1, Rev. 5F2, 5 sheets
DLA-101-H2, Rev. 5F2, 4 sheets
OLA-101-H4, Rev. 6F1, 4 sheets
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SNUBBER LIST

Snubber Mark No.

DLA-102-H8

0LA-101-H1

DLA-102-H2

DLA-102-H9

OLA-102-H10

New An le Measured

8.67

23.99

36.58

45.1

51.72
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PROJECT PROCEDURES
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"
PROJECT A PROGRAM

Project No.

Initiated On

Client

5599 Project Manager D. F. Landers

31982 REV 2 Date 7/14/82
Penns lvania Power and Li ht - Sus uehanna

PROJECT SCOPE

Provide an Inde endent Desi n Review of the Main Feedwater Line from Penetration
X-9A at elevation 753'-7" to reactor pressure vessel nozzles N40, N4E, and N4F at
elevation 773'-10M'. This review shall encompass the structural and mechanical
as ects of this system only.

~-
Applicable Sections of the TES gA Manual dated 3/80 are: 1, 2, 3, 5, 6,

REVISION LEGEND

Revision Date

3/22/82
6/17/82
7/14/82

Chan es in Section

Initial Issue
Attachment 1

TELEDYNE ENGNEE~fNG "ERVt
CO(~!TROLLS.D

j.. (~L ..'IA
TES PROJ. NO.~
DATE

REVISION APPROVAL

Project Manager LO . LQPktS
I

EA Manager

gA Manager

Date 7
Date PO

Date 7 Z~

3/82



SERVICES
PROJECT gA PROCEDURE

PROJECT

REV. 2

PAGE OF

gATE 7/14/82

NOTE: The following paragraphs are numbered to correspond to the TES

gA Manual.

1.0 PROJECT ORGANIZATION

TES Or anization

1.2

Project Manager:
Assistant Project Manager:
gA Engineer:

Project Review
Internal Committee:
10 CFR Part 21 Coornittee:

Client Or anization

O.F. Landers
R.A. Enos

. Messin er

J.A. Flahert Chairman
R. Wra Chairman

1.3

Project Manager:
Contractual:
guality Assurance:

Interfaces

Dale Sattar
ames enne

R. Schuan

Project Manager:

Contractual:
(}uality Assurance:

Technical Data:

TES

O.F. Landers/
R.A. Enos

W.S. Moonan

D. Messinger
O.F. Landers/
R.A. Enos

PPKL Bechtel

Walter Rhodes/ Or. L. Memula
Dale Sattar
James Kenney N/A

Richard Schuan J. Bloomquist

Charles Dvorscak

1.4 Pro ect Document Distribution

Controlled Document Distribution: The following personnel at
TES are authorized to withdraw RECORD COPY -from Document Con-
trol. (This is an exception =to S(AP-81-01, Section 3.3(d).)

D.F. Landers
R.A. Enos
D. Messinger

Report Distribution: O.F. Landers/R.A. Enos (TES)

2.0 PROGRAM

2.1 Client Re uirements

No additional requirements to TES (}A Manual.
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PROJECT QA PROGRAM

PROJECT 5599

REV. 2 OATE 7/14/82

PAGE 3 QF 8

2.2 ~222 2 4 2

This Project QA Program, latest revision, constitutes the QA
requirements for Susquehanna Steam Electric Station Independ-
ent Oesign Review Program for the Feedwater system.

2.3 TES ualit Assurance Manual A licabilit
Quality Assurance activities 1, 2, 3, 5, 6, 15, 16, 17, and 18
apply as supplemented by this PQAP.

2.4

~

TES Engineering Procedure EP-1-015, "TES Project Plan for
Independent Oesign Review of Susquehanna Steam Electric
Station Feedwater System", latest revision, defines the plan
for implementation.

2.5 Indoctrination

Each TES employee assigned to this project shall complete and
sign a copy of Attachment 1. These documents shall become QA
Records.

3.0 OESIGN CONTROL

Any calculations or analysis performed by TES and used to substan-
tiate a TES conclusion shall be subject to the checking, verification
and design control requirements of the TES QA Manual.

5.0 PROCEOURES INSTRUCTIONS ANO ORAWINGS

5.1 General

No additional requirements to TES QA Manual.

2.2 ~2

In implementation of the requirements, the revision identified
by EP-1-015 applies as do:

TEP-1-001, Revision 2 "Initiation, Approval, Implementation,
Revision and Control of TES Procedures
and Engineering Instructions"

TEP-1-002, Revision 2 "Guidelines for Writing TES Engineering
Procedures"

EP-1-016, Revision 0 "Reporting of 10 CFR 21 Offenses"
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PROJECT QA PROCEDURE

PROJECT

REV. 2

PAGE 4 OF 8

5599

DATE 7/14/82

EP-5-004, Revision 0

6.0 DOCUMENT CONTROL

6.1 General

"Method of Determination of As-Bui 1 t
Configuration of Feedwater System
Penetration X-9A to RPV Nozzle N4D,
N4E, and N4F, Susquehanna Steam
Electric Station"

The requirements of the TES QA Manual apply except as modified
by TES SQAP 81-01, Revision 0, and this PQAP.

6.2 Controlled Documents - TES Generated

Except for telecons, minutes of meetings, trip reports, and
memoranda, all documents developed by TES shall be controlled
documents.

6.3 Controlled Documents - Client Generated

PPEL documents shall be transmitted to:

Teledyne Engineering Services
Project 5599
130 Second Avenue
Maltham, MA 02254

Attention: . Document Control

6.4 Personnel statements regarding potential or apparent conflicts
of interest by TES employees shall be retained by the TES
Personnel Relations Manager.

6.5 All PPEI documents received for the performance of the tasks
and TES generated documents shall be returned to PPEL six
months after submittal of final report.

15.0 NONCONFORMING MATERIAL OR ITEMS

. 15.1 TES Activities

No additional requirements to TES QA Manual.

15.2 External Activities

The reporting procedure of EP-1-015 apply.
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PROJECT

REV.

PACE 5 OF

5599

OATE~71 82

o

16.0 CORRECTIVE ACTION

16.1 TES Activities

No additional requirements to TES gA Manual.

16.2 External Activities

The reporting procedures of EP-1-015 apply.

17.0 UALITY ASSURANCE RECORDS

. The requirements of the TES gA Manual apply and are implemented by
the gA Records List (Attachment 2) which provides retention periods
of no lesser extent than does ANSI/ASME NgA-1-1979. All QA Records
will be returned to client six months after submittal of final
report.

18.0 AUDITS

The requirements of the TES gA Manual apply as implemented by
Attachment 3 of this P(AP.
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Project 5599
Rev. 2, 7/14/82
Page 6 of 8

E
ENGINEERING SERVICES

ATTACHMENT 1

TO: O.F. Landers, Project Manager
O. Messinger, gA Engineer

SUBJECT: Pro ect 5599 Inde endent Oesi n Review, Sus uehanna
Steam E ectric Station: Pro ect Indoctrination

I certify that I have read and understand, and that I will comply
with, the following documents which control this project.

1. Project (}A Program, Revision 1 .

2. TES Engineering Procedure EP-1-015, "TES Project Plan for
Independent Oesign Review of Susquehanna Steam Electric
Station Feedwater System", Revision 2 .

Signed:

Oate:
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Project 5599
Rev. 2, 7/14/82
Page 8 of 8

E
ENQ}NEERlNQSERVlCES

ATTACHMENT 3

1.0 INTERNAL AUDITS

1.1 On completion of Phase 1 (Preliminary Finding Report) the gA
Engineer shall complete an appropriate Document Control Audit
Checklist to verify that all TES requirements have been met.

1.2 During progress of Independent Design Review activity the gA
Engineer shall perform an internal project audit of work in
process. This audit shall be performed using a prepared
checklist to cover the sign-off sheets, document control and
requirements of the PgAP and TES Engineer ing Procedures.

1.3 Prior to project close-out the PgAE shall conduct a final
project audit to assure the identification, accumulation and
storage of Project gA Records and update of Project Personnel
Training, Records.

2.0 Upon completion of the gA Audit and documenting the results, the gA
Engineer shall discuss his findings with the TES gA Manager and the
project Manager.

3.0 For this scope of work, all personnel performing gA auditing and
assignments shall have been qualified per ANSI N45.2.23, 1978.



TELEDYNE ENGINEERING SERVICES

CONTROLLED
DOCUMENT

TES PROJ. NO„Q R8E
ENGINEERING PROCEDURE PATE

EP-5-004

METHOD OF DETERMINATION OF AS-BUILT CONFIGURATION OF

FEEDWATER SYSTEM (PENETRATION X-9A TO RPV NOZZLES

N4D, N4E, AND N4F) AT SUSQUEHANNA STEAM

ELECTRIC STATION

REVISION 0

PROJECT 5599

MARCH 22, 1982

Prepared by:
I

Approved by: >. F-''LCkukaS
Project Manager

\

Revie~bted by:
Quality Assuran

„„s(ao/a~

Date >I~

Date 3d

TELEDYNE ENGINEERING SERVICES

130 SECOND AVENUE
WALTHAM,MASSACHUSETTS 02254

617-890-3350
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ENGINEERING PROCEDURE

EP-1-015

TELEDYNE ENGINEERING SERVICES PROJECT PLAN

FOR INDEPENDENT DESIGN REVIEW OF

SUSQUEHANNA STEAM ELECTRIC STATION FEEDWATER SYSTEM

REVISION 3

PROJECT 5599

JUNE 14, 1982

«-„ EDYNE ENG(p,,

COl /TROLLED
ICES

TES piqOa f,(O
DATE

P repared by 1.

Approved by:

Project Manage

Reviewed by:

Quality Assurance

(.
~TELEDYNE ENGINEERING SERVICES

130 SECOND AVENUE
WALTHAM,MASSACHUSETTS 02254

617-890-3350
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REVISION SU%AERY TABLE

c< TELEDYNE
ENQINEERINt"SERVICES

Rev. No. Section ~Pa e ~l> i ti

3.4.2 Delete 2nd paragraph.

Enclosure (i) 8
3.11

Totally revise Task 10 - Reporting
and the addition of the following
four items:

2.

3.

4.

Reviewer Reporting Form
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1.0 INTRODUCTION

Pennsylvania Power and Light Company (PPEL) has been requested by the
Nuclear Regulatory Commission (NRC) to obtain the services of an outside
consultant to conduct an independent design review at the Susquehanna Steam

Electric Station. The design review is limited to the Feedwater system for
all applicable service levels excluding pipe break analysis and pipe whip
restraint design. Electrical, instrumentation and equipment operational
aspects which will be verified during pr eoperational and start-up testing are

excluded, however the adequacy of these items to withstand specified seismic
events is a part of this review.

The portion of the Feedwater system subject to the independent design
'eview runs from penetration X-9A to RPV nozzles N40, N4E, and N4F. Branch

piping is excluded from the review, however the effects of any branch connec-
tion on:the Feedwater line ~shall be considered.

2.0 PROGRAM PLAN OUTLINE

2.1 General

The final result of this independent review is to determine the
adequacy of the design process as it relates to all applicable service levels
of a specific system. It is anticipated that this type of review would result
in conclusions that are applicable to all work performed by the organizations
subject to the review. In general, the reviewer will not perform any detailed
analyses to arrive at conclusions. Review of existing analyses performed by
the organizations involved will be sufficient and further, will provide
better insight as to the design of other plant systems for which they were
responsible. This does not preclude the reviewer from performing any calcu-
lations and analyses that are deemed necessary.
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The generation of dynamic spectra and the validation of computer

progr ams utilized by the organizations involved is specifically excluded from
review. The reviewer will accept dynamic spectra for the buildings involved
as presented and will only assure that their application to the system is
appropriate. It is assumed that any computer program used has already been

subjected to proper validation and verification procedures.

2.2 Plan Outline

Essentially the reviewer will start with the final design package
which is presented as being representative of the as-built system. From this
point the reviewer will work back through the design process to the initial
design assuring that interface control (internal and external) was applied.

~ The program is separated into 10 tasks as follows:

Task 1 - Design Process

Task 2 - Review Design Procedures

Task 3 - Review Interface Procedures

Task 4 Review Implementation of Design and Interface Pro-
cedures

Task 5 - Determine As-Built Plant Configuration

Task 6 Compare As-Built Documentation to Plant Configura-
tion

Task 7 - Design Documents vs. FSAR Commitments

Task 8 - Review PPEL Audit Findings

Task 9 - Project Review Internal Committee

Task 10 - Reporting
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3.0 PROGRAM PLAN IMPLEMENTATION

3.1 General

The following sections discuss the detailed implementation of
each task outlined in Section 2.0 above. It is anticipated that some tasks
will proceed in parallel while implementation of others will be dependent

on completion of associated tasks. Terminology is used in the following
task descriptions that may not be particular to Bechtel and/or PPKl . How-

ever, the intent is to define scope and method and terminology can be

revised to suit the particular organizations involved.

3.2 Task 1 - Oesi n Process and Control

(...
The reviewer will meet with Bechtel to determine what process is

used in taking design requirements and developing construction drawings.
Further, the process of developing revisions to the design will be

reviewed. Interfaces between internal organizations will be determined in
0 following the process of:

a)

b)

c)

d)

e)

f)
g)

h)

i)

specification of design requirements
development of preliminary design

piping analysis
support location and selection
support analysis
effect on building structure
equipment loading requirements
development ot'onstruction drawings
revisions to design

0
Interfaces between external organizations will be determined in

following the process of:
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a)

b)

c)

d)

e)

f)
g)

transmittal of information to the external organization
review of procedures

review of design

transmittal of developed information to Bechtel organiza-
tions (i.e., loads on building structure, etc.)
dealing with Field Change Requests (FCR)

dealing with Engineering Change Notices (ECN)

dealing with nonconformance and associated corrective ac-

tion.

The external organizations subject to review will include all
t%

design subcontractors to PPKL and Bechtel who performed work on the speci-
'fic Feedwater system under consideration.

(i Based on the results of this discussion a design process flow
chart indicating interfaces and required design procedures will be de-

veloped.

3.3 Task 2 - Review Oesi n Procedures

Procedures, instructions and methods associated with developing
the design of the Feedwater system wi 11 be made available to the reviewer.
This will result in a list of procedures with associated descriptions which
can be utilized with the results of Task 3 to develop a design process.
The reviewer must become familiar with these procedures to assure that
implementation was adhered to by the design organizations.

The compatibility of design procedures of all organizations
(Bechtel and subcontractors) will be determined. If different procedures,
instructions and methods were used by each organization to perform a simi-
lar task (i.e., support design) the review must ascertain that the results
are acceptable using either technique.
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The design procedures will be further reviewed to determine if
they are representative of the design criteria established in the FSAR. A

detailed review of the Design Specification will be performed to determine

its acceptability with respect to the FSAR, the Code and other design

requirements.

3.4 Task 3 - Review Interface Procedures

Using the design process determined in Task 1 and design proce-

dures obtained in Task 2 the required interface procedures or instructions
to implement those procedures will be determined. A review will then be

made to determine if these interface procedures or instructions are avail-
able. The reviewer will become familiar with the interface or control
procedures to assure that implementation was adhered to in the design

process. The interface procedures in conjunction with the design proce-

dures of Task 2 will allow the reviewer to develop a design process for
comparison with that obtained in Task 1.

3.5 Task 4 - Review Im lementation of Desi n and Interface Procedures

A detail review of the analyses, design and construction draw-

ings and reports will be performed to determine if established procedures

were adhered to. Information requiring transmittal to others will be

reviewed to determine whether interface procedures were followed and

whether the information was properly interpreted and applied. This will be

particularly important in relation to communication of design requirements
and information between all organizations involved.

All FCR's and ECN's applicable to the Feedwater system will be

reviewed to determine if they were implemented properly in the design

process including transmittal of changes in loading to all affected design

groups.
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All nonconformances and resulting corrective actions applicable
to the Feedwater system will be reviewed to determine if they impacted

design and were implemented properly in the design process.

3.6 Task 5 - Determine As-Built Plant Confi uration

~

The reviewer will obtain the current data which represents the
as-built plant configuration. Using this, a walkdown of the system will be

made to develop a general feeling for the accuracy of the data. It is not
intended that the reviewer perform a complete dimensional check of the

system. However, dimensional checks of various portions of the system and

some supports will be performed. Photographs, as deemed necessary, may be

taken to provide documentation of significant areas or components of the
system.

3.7 Task 6 - Com are As-Built Documentation to Plant Confi uration

The reviewer will obtain from PPEL or Bechtel the as-built docu-

mentation which is specified to be representative of the plant configura-
tion. Having developed sufficient confidence in the data obtained in Task

5, the reviewer wi 11 make a comparison of documentation and plant con-

figuration. Any differences which are in areas of the system not subjected
to dimensional check in the field by the reviewer will need to be checked

by the reviewer in detail at the site.

0

<

The as-built documentation obtained in this task is the informa-
tion that will be used in the detail review outlined in Task 4. This
package should represent revisions resulting from ECN's, FCR's and any
applicable corrective action for nonconformances and therefore will allow
the reviewer to follow the process of the design back to initiation.
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3.8 Task 7' Desi n Documents vs. FSAR Commitments

The as-built documentation established in Task 6 will be used to
determine if the FSAR commitments have been complied with. It is noted

that a detailed review of the design specification will be performed in
Task 2 since that document forms the basis for the design approach. This
review will be limited to FSAR requirements associated with applicable
modes of operation for the Feedwater system. The loads, load combinations
and criteria will be taken from the design specification and the FSAR.

3.9 Task 8 - Review PPKL Audit Findin s

The reviewer will obtain PP5L gA and technical audit findings
related to design activities of Bechtel. The specific activities cited
will be reviewed to determine if corrective action was taken and if PPEL

audit personnel assured that this happened. This activity wi 11 be per-
formed by the Project gA Engineer who will report directly to the Manager,

guality Assurance in his role as gA Engineer and as Task 8 auditor. The

Manager, guality Assurance will report any findings directly to the Proj-
ect Review Internal Committee and these will be passed on to PPKL as part
of the Interim 'and/or Final Report.

3.10 Task 9 - Pro'ect Review Internal Committee

The reviewer will form an internal committee whose responsi-

bilityy

will be to review all potential findings of the project review team.
This review will include the definition and accuracy of the finding and

assess the impact of the potential finding on the overall design adequacy
of the Feedwater system.
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Any potential findings that are not determined to have an impact

on design adequacy will be returned to the project review team with accom-

panying discussion related to rejection by the comnittee. Should the
individual reviewer or the project review team manager disagree with the
review coamittee conclusions the potential finding may be forwarded to the
10 CFR Part 21 review committee for disposition.

3.11 Task 10 - Re ortin

lowing.
Reporting of TES review team members will comply with the fol-

3.11.1 Oefinitions

The following definitions are to be used by TES review
team members in preparing reports to the Project Manager on their review
work.

a) Open Item - An item requiring further review or more

information before a decision can be reached. An

Open Item can become a Potential Finding, an Observa-

tion or a Closed Item but cannot remain an Open Item
in the TES Final Report.

b) Closed Item - An Open Item which after further review
can be closed.

c) Potential Finding - An item which the reviewer and

TES Project Manager feel could have an impact on the
adequacy of the design or gA process. All Potential
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Findings will be submitted to the Project Review

Internal Commi ttee for di spos it i on. A Potent i al

Finding can become a Finding or an Observation but

cannot remain a Potential Finding in the TES Final

Report.

d) Finding - An item which the Project Review Internal

Committee has reviewed and has determined impacts the

adequacy of the design or gA process .

~

e) Observation - An item that does not impact the

adequacy of the design or gA process but has signifi-
cance relative to conservatism, design practice or

app 1 icable procedures.

3.11.2 Re ortin Process

The following process of reporting will be adhered to by

the TES review team members.

a) Items will be submitted to the Project Manager in
writing using the Reviewer Report Form (RRF). The

definitions of Section 3.11.1 will be used in classi-
fying the item by the reviewer. The original of this
form will be forwarded to the TES Project.

Manager.')

The Project Manager will review the RRF and complete

a Project Manager Resolution Form (PMR). The PMR

must be signed by the TES reviewer who initiated the

RRF to indicate his agreement with the resolution.
The original RRF and PMR will be maintained as gA

records. If the item is classified as a Potential
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e

Finding, or if resolution of the item cannot be

reached by the Project Manager, or if the TES

reviewer does not agree with the resolution the RRF

and PMR will be forwarded to the Project 'Review

Internal Co~mmittee for resolution.

c) The Project Review Internal Committee will review the
RRF and PMR and develop a position on the consequence

of the item as it relates to the adequacy of the
design or gA process. The Internal Committee will
present this position by completing an Internal Com-

mittee Resolution (ICR) form, a copy of which
requires signature by two of the three members of the
committee. The ICR will be submitted to the Project
Manager and the TES reviewer. The original ICR wi.ll
be attached to the original RRF and PMR and will be

maintained as gA records.

d) The Project Manager shall review the ICR, and may

return this report to the committee if their conclu-
sions do not meet established review criteria. If
agreement between the Project Manager and the Inter-
nal Committee, cannot be reached the Project Manager

will, in writing, request the TES 10CFR Part 21 Com-

mittee to review the issue. Findings of the Internal
Committee accepted by the Project Manager will be

reported to PPICL. PPKL may propose a plan for reme-
dial action for the Finding. In this case the TES

Project Manager and the Internal Committee will *

review the remedial action plan to assess its
adequacy.
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e) The TES Part 21 Committee will review any items for-
warded to it in writing by the Project Manager. in
accordance with Section 3.3 of TEP-1-004. Reporting

will be to PPIIL and the NRC rather than to TES manage-

ment in accordance with EP-1-016. The findings of
the Part 21 Committee will be final. Any remedial

action plan proposed by PPImL will be reviewed as in
Item d) above.

3.11.3 Re ort Submittal

The reviewer will provide reports concurrently to the

~ NRC, Bechtel Power Corporation and PPEL on the following schedule:

Findings - within three working days of determination

by TES

Initial Status Report - May 7, 1982

Final Report - June 1, 1982 or two weeks after receipt of
final as-built documentation, whichever

is later.

a) Findings will be transmitted to PP5L in letter form

with copies of the RRF, PMR, and ICR corresponding to
that Finding.

b) The Initial Status Report will outline the progress

to that date of the review. Any Findings which have

been submitted by letter report to PPLL will be

included in this report. Reported Findings which

PPKL has responded to with a remedial action plan for
review and assessment by TES will be so noted. Areas

which have been reviewed and are still under discus-
sion by the review team or Internal Committee will be

noted.
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c) The Final Report will contain all Findings, including

an assessment of extent, evaluation of safety impact

and appropriate recommendations. Discrepancies and

Observations wi 11 be reported including an assessment

of why they are not Findings. Closed Items will not

be included in the Final Report.

d) TES will maintain as Project gA records all items

reported by TES reviewers with associated resolu-
tions. These will be available for review by PPLL or

the NRC.

4.0 PROJECT STAFFING

4.1 Project Review Team

The Project Manager for TES will be Mr. Oonald F. Landers. The

assistant Project Manager will be R.A. Enos. TES will provide
staffing to this project as required to complete the effort outlined.
Further, the program will also require the use of some personnel familiar
with documentation control and record retention as well as personnel with
field experience to obtain as-built information.

This comnittee approach is currently used by TES for projects
that involve state-of-the-art engineering. TES forms a committee in such

cases composed of senior level personnel who -have the necessary expertise
to resolve technical issues presented by the particular project under

review. In this case the corrrnittee will consist of three senior level
engirieers who together have a broad background in technical management,

analysis, design, regulatory and Code criteria, and utility experience.
James A. Flaherty , Manager, Engineering Design and Testing wi ll chair
this cormittee. The organization is shown in Figures 4.1, 4.2 and 4.3.
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4.3 TES 10CFR Part 21 Comittee

TES has a standing company policy with respect to Part 21 issues.
This policy is implemented by the use of a Technical Engineering Procedure
(TEP-1-004). Although the findings which appear in the final TES report
may not be of a Part 21 nature we will use our Part 21 approach in
establishing these findings. The two major reasons for this are:

~

(1) The independence of the TES Part 21 Committee

(2) The opportunity for a reviewer to appeal the Project Mana-

ger or the Project Review Internal Committee conclusions on

his potential findings.

This standing committee is chaired by Mr. Ron Mray, Manager,
Engineering Analysis. He has the authority to assemble a committee of his
choosing based on the potential finding presented to him. In the case, of
this project he will be requested to review the plan presented here and

establish this committee in the near future and to revise the current TEP

with respect to the time allotted therein for his review. This will be
done to expedite matters so that the date can be met. Since the findings
being considered may not be Part 21 issues it is felt that this can be

accomplished.

5.0 INDEPENOENCE

TES has not been under contract to PPKL to peform any work associated
with the Feedwater system at Susquehanna Steam Electric Station.

0 In order to qualify as an independent reviewer for the design verifi-. cation program at SSES, all personnel assigned to the project will comply
with the following:
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(1) Key project personnel shall have no present or past work ex-

perience in design of the Susquehanna Steam Electric Station in
the areas to be reviewed.

(2) Project personnel shall not be active on any other active Sus-

quehanna Steam Electric Station projects.
I

(3) No project personnel shall have members of their immediate fam-

ily (parents, spouse, children and grandchildren) who are

employed by PPKL.

~

(4) During the term of the project no project personnel and their
immediate family shall have cumulative ownership interest in
PP8L which exceeds five percent of their gross family annual

income.

The most important factor in completing this design verification pro-
gram is competence. This competence must be based on knowledge and ex-
perience in the matters under review. The company and individuals involved
should also be independent. Independence means that the individuals and

company involved must be able to provide an objective, dispassionate tech-
nical judgement, provided solely on the basis of technical merit. Inde-
pendence also means that the verification program must be conducted by
individuals and a company not previously involved with the design activi-
ties at the Susquehanna Steam Electric Station. Their,integrity must be

such that they are regarded as a reputable company or individuals.

6. 0 COMPANY UAI IF ICATIONS

TES has been actively engaged in the nuclear power industry since the
early 1960's. Services have been provided to the industry in the areas of
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mechanical, structural, civil, electrical engineering, testing and instru-
mentation. Our engineering activities range from stress analysis to
design and material procurement and include fracture mechanics, design
reviews, ASME Code consulting and training activities. In the areas of
testing and instrumentation we provide material testing, nondestructive
examination, failure analysis and mechanical testing services. TES staff
are heavily involved in ASME Code activities, the Pressure Vessel Research

Committee, ANSI Standards Committees, ASTM and SESA.

TES has a staff of approximately 240 people of which 205 are involved
in engineering activities. Most of the senior staff are Registered Profes-
sional Engineers who have authored numerous papers.
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J. A. Flaherty - Chairman

N. S. Celia - Member

J. W. Hanson - Member

P. R. Kommineni (Alternate)

Figure 4.1 Project Review Internal Coranittee
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Fred C. Bailey,
Pres ident

A. E. Johnson
Vice President,

Internal Services

M. S. Moonan
Con tro 1 1 er

0. F. Landers
Senior Vice President,
Engineering Operations

J. Q. Cragin
Manager,

Marketing Services

M. E. Cooper
Consulting Engineer

H. S. Celia
Manager,

Engineering Projects

J. A. Flaherty
Manager,

Engineering Design
and Testing

R. Mray
Manager,

Engineering Analysis

C. G. Sprangers
Manager,

Quality Assurance

Engineering Projects Design Test ing Ana lytica 1 Therma 1-F luids
Capabi li ties Special Projects

En ineerig ng
Assurance

Figure 4.2 -TES 'Organization
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F. C. Bailey
President

D. F. Landers
Project Manager

~" Project Review
r Team

Project Review
Internal Comnittee

10CFR Part 21
Cmmittee

J. A. Flaherty
Chairman

R. Mray
Chairman

Figure 4.3 Susquehanna Steam Electric Station Project Organization
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Independent Design Review

Susquehanna Steam Electric Station Onit 1

Reviewer Re ort Form

RRF No. 5599-

Reviewer Name:

Classification of Item:

Reference Documents:

Date:

Description of Item:

Reviewer Signature
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Independent Design Review

Susquehanna Steam Electric Station Unit 1

Pro'ect Mana er Resolution Form

PMR No. 5599-

Reference RRF No. 5599-

Description of Resolution:

Date:

Classification of Item after Resolution:

Reviewer Signature
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Independent Design Review

Susquehanna Steam Electric Station Unit 1

Internal Committee Resolution Form Qj

Reference: RRF No. 5599-

PMR No. 5599-

Internal Committee Resolution of Potential Finding:

ICR No. 5599-

Date:

Classification of Item after Committee Resolution:

Committee Chairman Signature Project Manager Signature

Committee'Member Signature
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Independent Design Review

Susquehanna Steam Electric Station Unit 1 - Feedwater System

~Review Lo

Item No. Descri tion
RR

No.
Reviewer

~Cate or P<1R No.
Prop. gr.

Cate or
ICR
No.

Rev>ew om.
Cate or Final Resolution .
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APPENDIX 3

PHASE 1

FINDING DETAILS
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Independent Design Review

Susquehanna Steam Electric Station Unit 1

Internal Committee Resolution Form

ICR No. 5599- i
Date: $~(y /+ ]9I'g

Resolution: RECORD COPY
PROJ. 80.

Reference: RRF No. 5599-~ gpo', 0 o~ 1.E8V'

PHR No. 5599-~
Internal Committee Resolution of Potential Finding:

rg~ ~ gg„„,( C','Pg 5 mms, g4 r ZC
9 ~

r7e~c e~e'a SP m fr.'~em~~

cnp ca rs byre t C'rrrs IS c Il r'cs~

gggc.ce c'r cmc ca Ig y ca cc r'rr err ra S ''<

@gal@ Prir err gg (RJ, rsFyccce
m6'c'g

c mrccc / came me'8

/g '> ~ ppvpg) ~O 4

Classification of Item after Committee

Committee Chairman Signature

Committee Member Signature

Project Manager Signature

.'KLEDYNK KNGlNEERING SRRVICKS
CCINTROLLED
DOCUMENT

TES PROJ. NO ~ - '
DATE

wl
Committee Member Signature
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Independent Design Review

Susquehanna Steam Electric Station Unit 1

Reviewer Re ort Form

RRF No. 55gg- &, R&l l

PC,L OPS
Date: 1 (R (S~

TELEDYNE ENGINEERING SERVICES

CONTROLLED
DOCU fVI~,X l

DATE

„„,. wer Signatur
gceP'00

Reviewer Name: F LAQDCRS

Classification of Item: ~>K+ fLA,L. PIMQI~
sea.s

Reference Documents:I, gp~gypL~q>o~ ge,@g-Q, 5 6,

~'F 0 P CLP LCAflag LT@> l+, ~
~Ly~ ggg~~Lg ~o gism: ~ . %~- 9 f >Aveb

~~~lb>, tasc'e sH ..re~ slelsi
~ ~ RFP ~, q,spy

Description of Item:
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Revision 1

7.1.1 ASME Section III Nuclear Class I Piping: Deviations in excess
of ~se in par. 3.0 will require FCR suhnittal.

7.1. 2 ASME Section III Nuclear Class 3 a H Piping Systems: Dis-
crepancies in as-built drawings within the following bounds
will not require as-built drawing revisions.

(a) educations of valves or other concentrated loads and of
lateral supports or restraints six inches or less in
either direction along the pipe axis fran the location
shown, provided that this does not result in a change in
the direction of the restraint action line.

(b) locations of axial restraints one foot or less in either
direction along the pipe axis fran the location shown,

provided that this does not result in a change in the
direction of the restraint action line.

(c) Direction of restraint orientation within 10'n any one

plane frcm the orientation shown.

(d) Direction of valve stem orientation within 10'n any one
plane fran the orientation shown.

(e) Dimension of any length of pipe helen changes in direction
which is within a range fran six inches less to six inches
mre than the corresponding dimension shown, provided that
no char@ay in direction are thereby eliminat mri that no Jananrialadiv>d Nh/ or ~~slqk)vc o AAg ~inc cih .Sic inc h~(f) Any change to pipe supped: sh i not'result zn stiffness
less than the stiffness corresponding to design condit'on.

7.1.3 Deviations in excess of those noted in Sections 7.1.1 and

7.1.2 and all changes to whip restraint gap measurements shall
be documented on an FCR and be evaluated by Project Engineering
for acceptability. Project Engineering shall evaluate the PCR's

submitted for detailed and simplified analysis. Acceptability
may be determined by,'R~Enp~rrg by either reanalysis or
ju3gement. In either case, docunentation will be required.
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434 Any revisions, char~s, or aadtfications to pipe
support drawings shall be justified, documented,
signed, and dated. Revised-drawings CML11 ~

. reviewed by the Stress Engineer for stress analyzed
piping and when a calculation review is required,
except for. those where the pipe agyort cecrponents
having greater strength are substituted in place
of those indicated on the support detail. The
greater strength is understood to mean as follows:

a) Larger structural beam (t.e. larger nament
of inertia)

b) Wicker plates

c) Heavier hanger rods or hanger rod
cxx~nents

.

d) Larger or additional anchor bolts

e) ?anger or longer fields

4.3.5 Pipe support detail drawings for rigid hangers,
'estraints,snubbers a spring hangers need

not be revised for load variations per SFPSN
3.18;3.; Sect. 5.

4.4 1oadinas

4.4.1

4.4.2

Design loads for various operating conditions
shall be as per SFPSN

13.8.1.'ased

on the design limits fran SFPSN 13.10'1', "

each pipe support and supporting structure
shall be designed to withstand the maxim'oad
or canbtnation of loads.

4.4.3 Bx. large loads, the pipe support engineer must
~a~~~ with the civil,gruup m per, SHPSN.3.20.2.

4.4.4 If expansion joints'without tie rods are used in
the system, pressure loads shall be considered
in the design of pipe supports.

4.4.5 Cantilevered loads shall not be offset fran the
beam centerline by acre than the width of the
beam. Gm~tts or stiffeners may be used where
necessary o
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SPECIFICATION 8856 P. II REV. fb-

CEPTXONS

P.O. 8856»P-11AC test. connections shall be welded to a
half-coupling which is attached to valve body by a full
penetrate.on weld.

0

1 1a 1

FUNCTZONAL. TESTXNG RE UIREMENTS FOR ACTIVE VALVES

Operability of Active valves, during a postulated seismic
occurrence, shall-be .verified by testing
Test data acquired for qualified valve may be used to
qualify valves of the same type which fall within the
range of sizes permitted by %able-1 provided geometric,
construction, and material similarity is maintained and
supporting stress calculations are provided. Xf the
qualified valve is larger than 36-inch nominal diameter,
extrapolation may be made to valves whose nominal size
does not vary more than 25% from that of the qualified
valve.

11.2 Valves without topworks do not require functional testing.
11 3 Except when an alternative testing procedure has been

approved in accordance with paragraph 11.4 valves with
topworks shall be tested as follcvs:
a. The valve shall be placed in a suitable test stand

with pipe lengths attached t.o each end of the valve
identical to the actual installation, i.e. welded. for
weld end valves, flanged for flanged end valves, etc.
The actuator and all other appurtenances shall be
mounted as in a normal plant installation. The valve
shall be oriented such that the loads applied per
paragraph 2.3.,3 of Technical Specification 8856-M-221
impose the most adverse conditions for valve
actuation.

b. The valve shall be internally pressurized to the
maximum operating pressure, as speci, fied in the Valve
Data Sheets, Attachment to the procurement documents,
and concurrently a static resultant load, shall be
applied to the center of mass of the valve topworks.

c. The valve shall then be actuated using the proposed,
valve actuator plant minimum actuation supply as
defined in the Data Sheets. T valve must cycle open
and closed within its specified operating ti~me imits

'as defined on the Data Sheets. The ~alve stroke shall
commence from the identical position (i.e. open ox

Sheet: 6 of 8
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Specification 8856-M-419
Revision 1

'IKCHNICAL SPECIFICATION

ASME CODE EFFECTIVE DATES

FOR THE CONSTRUCTICN OF NUCLEAR

PIPING SYSTEMS, INCLUDING PIPING SUPPORTS

1.0 SO3PE

This specification delineates the Code edition and addenda of
ASMF. SectionjIII, Division I that apply to the construction of
ASME Section III,'piping systems, including piping supports, by
Bechtel. Construction is an all inclusive term comprising of
materials, design, fabrication, examination, testing, inspection
and certification required in the manufacture and installation
of items included in these piping systems.

This specification also states the Code edition ard addenda
a~licable to construction of certain piping system items designed
and supplied by others for installation by Bechtel.

2.0 APPROVAL

Prior to implementation of this specification, including each
revision, the concurrence of the Client (Pennsylvania Power &
Light) and the jurisdictional authority (Ccmmonwealth of Pennsylvania)
shall be obtained. (See Appendix A).

3.0 PIPING SYSTEMS (INCLUDING PIPING SUPPORTS)

3.1 Bechtel Designed Systems

ASME Section III piping and piping supports are constructed
in accordance with ASME Section III, 1971 Edition with
Addenda through Winter 1972, except as permitted below.
Note that per this code, Nuclear Class 1 pipe supports are
designed per ANSI B31.7-1969 and Nuclear Class 2 and 3 pipe
supports are designed per ANSI B31.1-1967.

PF27/2-3
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3.1.1

3.1.2

Use of Later Code Editions and Addenda

In accordance with NA 1140(f) of ASME III, the
provisions of the following Code Editions and
Addenda shall apply:

a) Attachment to pressure retaining material
shall be in accordance with paragraphs NB-4433,
NC-4433 and ND-4433 of the 1977 Edition, with
Addenda through Sunmer 1979.

b) For installation of attachments to piping
systems after pressure testing, paragraphs
NB-4436, NC-4436 and ND-4436 of ASME SectionIII, 1974 Edition, Summer 1976 Addenda is used.

c) Code Nameplates, Stamping and Data Reports shall
be in accordance with ASME Section III, 1977
Edition, with Addenda through Winter 1977,
paragraphs NCA-8210, NCA-8220, NCA-8230, NCA-8300,
NCA-8414, NCA-8415, NCA-8416, NCA-8417, NCA-8418
and NCA-8420.

d) Postweld heat treatment shall be in accordance
with ASME Section III, 1974 Edition, with Addenda
through Summer 1976, paragraphs NB-4600, NC-4600
and ND-4600, as applicable.

e) 1" and smaller Nuclear Class 1 piping is designed
in accordance with the rules for Nuclear Class 2
piping per ASME Section III 1974 Edition, Summer
1975 Addenda, Paragraph NB3630.

f) Allowable stresses for pipe supports for Nuclear
Class J~Z+3 piping shall be in accordance with
ANSI Power Piping Code B31.1, 1973.

g) For the design of Nuclear Class 1 flanges, ASME
Section III, 1977 Edition with Addenda through
Summer 1979 is used.

h) For the design of Nuclear Class 1, 1" Branch
Connections, ASME Section III, 1977 Edition
with Addenda through Summer 1979 is used.

Material

Piping materials shall conform to ASME Section III,
1971 Edition, with Addenda through Winter 1972 or any
later Edition or Addenda.
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3.1.3 Oode Cases

Oode'Cases 1481-1, 1606, N-46, N-237, N-240 and
N-316 shall apply.

Control Bod Drive Piping and Supports

Control Kd Drive Hydraulic System (CRD) piping and supports
are constructed in accordance with ASME Section III, 1974
EQition with Addenda through Winter 1975, except as
permitted below.

~

3. 2.1 Use of Later Obde Editions and Addenda

In accordance with NA 1140(f) of ASME III, the
provisions of the following Code Editions and
Addenda shall apply:

a) Material

1) Materials conform with ASME Section III,
1974 83ition, with Addenda through Winter
1975, or any later Edition or Addenda.

2) ASME Section III, 1977 B3ition, with Mdenda
through Winter 1977, Subsection NF, paragraph
NF-2610, shall apply to piping system suppprt.

4.0

3.2.2 Cbde Cases

a) For the construction of piping supports, Gode
Case 1644-8 shall apply.

b) Code case N-316 shall apply for piping.

Ihe Quality Assurance Program (BQAM-ASME III, Division I) in
effect for the construction activities performed by Bechtel shall
conform to ASME Section III, 1971 Edition with Addenda through
Winter 1972 or to later Cue editions and addenda. Ihe current
BQAM applicable to the Susquehanna Project is project Revision 2
to the corporate BQAM-ASME lII, Division 1, 1974 Edition, Revision 3.

The Quality Assurance Programs in effect for field construction
activities not performed by Bechtel shall conform to the
requirements of the applicable Cbde editions and addenda which
are identified in the pertinent subcontractor's docunents approved
by Bechtel.

PF27/2-5
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EDS Nuclear Inc.
220 Montgomery Street
San Francisco, California 94104
(415) 544-8000

July 7, 1982
0020-866-001

Bechtel Power Corporation
Post Office Box 3965
San Francisco, California 94623

ATTENTION: Mr. Chuck Chakravartula

SUBJECT: Susquehanna Pipe Clamp
Methodology, Design Review Comments

Gentlemen:

Enclosed please find the summary of our response to the Design
Review comments on the methodology developed for evaluation of
nonstandard clamps for the Susquehanna Steam Electric Station.

Should you have any questions or comments, please do not hesitate
to contact Mr. Sohrab Esfandiari or the undersigned.

Very truly yours,

~ ~

~

D. M. Witt
Manager
Structural Design Division

OMW/SE/acr
Enclosure

San Francisco New York. Atlanta ~ Paris
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Independent Design Review

Susquehanna Steam Electric Station Unit 1

Pro ect Mana er Resolution Form

PMR No. 5599- 86

Reference RRF No. 5599- 8G

Description of Resolution:
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Independent Design Review

,Susquehanna Steam Electric Station Unit 1
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Bechtel Group, Inc.

FiftyBeale Street
San Francisco. California
srair Arrdreaar PO,BOX 3965. San FranCiSCO.CA941 19

June ll, 1982

Mr. Manuel Gutierrez
Director, Accreditation
AShfE
345 E. 47th St.
New York, NY 10017

Subject: Site Renewal Audit at the Susquehanna Steam Electr'ic Station.
Units 152, Berwick, PA

Ref: 1) Letter, J. A. Russo (ASME) to W. R. Smith, Sr. re;. same subject
dated May 7, 1982

Dear Mr. Gutierrez:

Reference I) advised Bechtel that a nonconformance was reported during. the
Susquehanna site renewal audit relating to the Owner's Design Specification
as prepared by Bechtel when functioning as the Owner's designee. Specifi-
cally, the ASME Audit Team Leader reported that there was no objective evi-
dence that the documents required for conformance to Paragraph NA 3250 of
ASME B5PV Code, Section III and referenced in the Design Specification were
certified by a Registered Professional Engineer as required by Paragraph
NA 3255 of Section III.
To resolve this nonconformance, Bechtel was requested by the AShfE to take
the appropriate corrective action to assure that Design Specifications pre-
pared by Bechtel meet Code requirements. This corrective action was required
to be implemented and verified by Bechtel's jobsite Authorized Inspection
Agency by June 14, 1982.

The Code edition and addenda of ASME Section III that applies for the piping
systems that are constructed by Bechtel at the Susquehanna jobsite is the
1971 Edition, Minter 1972 Addenda.

The following corrective action and implementation schedule is offered in
response to reference 1) and represents action to be taken on the Design
Specifications prepared by Bechtel for Pennsylvania Power 5 Light (PP5L) on
the Susquehanna project. Although the nonconformance identified by the ASME

Survey Team and the corrective actions to be taken involve primarily the
thirteen (13) piping system Design Specifications that are prepared by
Bechtel for the Owner, the Design Specifications for other components, such
as pumps, valves, vessels and tanks, will be reviewed and the following
corrective actions will be taken, as necessary.

Bechtel Power Corporation Bechtel Petroleum. Inc Beehlet Crvrt a MrneralS. InC

principal operatrntt companies ol Bechtel Group, Inc
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1) Piping 5 Instrumentation Diagrams, tech'nical'pecifications, seismic re-

sponse spectra and other documents referenced in the Design Specifica-.
tion and required for conformance to Paragraph NA 3250 of ASME SectionIII shall be certified by a Registered Professional Engineer by June 21,
1982.

')

The documents that are referenced in the Design Specifications and,re-
quired for conFormance to NA 3250 of ASME Section III will not be iden-
tified by revision number in the Design Specifications. Instead, each
of these documents will be certified by a Registered Professional as de-
scribed in 1) above, and will continue to be controlled by the .Susque-,'anna Project through the use of document control registers, i.e.'draw;
ing and specification control registers. Project procedureq prov'ide for
coordination between the affected groups in the preparation and certi-
fication ofthese documents. ~ I ~

3) The piping system Design Specifications shall be reviewed and recertified.
by a Registered Professional Engineer by June 30, 1982. +e

Design'pecificationsfor other components shall be reviewed and recertified, ks
necessary, by a Registered Professional Engineer by July 23, I982.

4) Bechtel's jobsite Authorized Inspection Agency (Lumbermens Mutual Cas-
ualty) shall verify implementation of Bechtel's corrective action by .

August 6, 1982.

5) The ASME shall be notified by the jobsite Authorized Inspection Agency
of the successful implementation of corrective action by August 13, 1982.

The above action refers to the documents prepared by Bechtel. In addition,
the piping system Design Specifications include NSSS Supplier furnished de-
sign and operating criteria (temperatures, pressures, flow rates, etc.) that
are required by NA 3250 of ASME Section III. Bechtel is certifying that this
data supplied by the NSSS Supplier is the criteria used by Bechtel for the
design of the ASME Section III piping systems.

If you have any questions with regard to Bechtel's corrective actions or
require additional information, please contact J. R. Barbee at 415/930-2452.

MRS/JRB/sla

cc: M. N. Bressler,
E. J. Hemzy
R. E. Muise
R. D. Norris
J. Russo
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Independent Design Review

Susquehanna Steam Electric Station Unit 1

Internal Committee Resolution Form Q
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Findin No. 1

Phase 1 Findin Numbers 1 and 2

The Bechtel response is unacceptable. The "Loss of FW Pumps, NSIV

Closed" should not be classified as an Emergency Condition. The sixth
sentence of Bechtel response states the following:

"If the latter was to be the case, for a given condi-

tion that may have more than 25 cycles, the same

condition would be classified differently from one

system to another depending on the amplitude of the
stress cycles."

This is the correct approach. Section III of the ASNE, BPVC is a

component Code and Plant Events (Operating Conditions) must be dealt
with on a component basis. This approach will, in fact, result in
classification of a specific Plant Event into various Operating Condi-

tions depending on the component being considered and the amplitude of
the stress cycles associated with that condition.

'he Bechtel interpretation of the Code for this Finding is given in
their response to Finding Number 2. It will be responded to by TES

here. The major error in the Bechtel Code interpretation is in their
third point.

"The requirement of maintaining S to below endurance

limit for stress cycles greater than 25 applies to
primary type loads only. Under this .... "

The allowable stress associated with primary type loads in the Emergency

Operating Condition category is 2.25 S . This value is significantlym'
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greater than S at 10 cycles from the fatigue cur ves in the Appendices.6

The following example comparisons are given.

Material 2.25 SM 9 500F Sa at 10 Cycles

SA 106 Gr. B

SA 376 TP 304

45,250 PSI

39,400 PSI

14,000 PSI

25,000 PSI

The reason that NB-311.3.3 of Section III addresses number of cycles and

stress amplitude is concern for the effect of a given condition on the

fatigue adequacy of the component. To eliminate from consideration a

condition that results in more than 25 cycles of a stress amplitude of
the magnitude associated with this condition is not correct and is un-
conser vative.

The fact that Bechtel has performed a study calculation to demon-

strate that Code criteria is not exceeded even if this event is
considered is not an acceptable response. In order to comply with Code

criteria, Bechtel had to revise their calculations for other conditions
to eliminate any conservatisms that existed. The real TES concern is
that the philosophical approach used by Bechtel is not in compliance
with the Code (as TES understands the formulation of those rules) and

this can have effects =beyond the specific system being reviewed and the
specific plant event (Loss of FW Pumps, MSIV Closed) being discussed.

Further, a review of the Bechtel study calculations indicates that
a significant change in the expansion moments was made for Conditions 9,
13 and 16. The new calculations use an expansion condition of the pipe
at 100F and the RPV at 100F. Since the RPV is still hot TES feels that
the condition for expansion moments should be pipe at 100F and the RPV

at 420F (SHTD lOOF). This is the condition used in the original Bechtel
analysis. This effect is significant since the use of SHTD 100F would

increase the calculated value of S to the region where significant Kn e
values are applied to the alternating stress.



Cl.

a



Enclosure (1)
EP-1-015

-21-

~ rs TELEDYNE
ENGINEERlNG SERVlCES

Independent Pesign Review

Susquehanna Steam Electric Station Unit 1

Internal Committee Resolution Form Q

ICR No. 5599- i

Resolution:
RECORD CQPV
PROJ. HO.

Reference: RRF No. 5599-~+ gpv, g ~<J gt,e i. pate: g / j+]9/g
PMR No. 5599-~

Internal Committee Resolution of Potential Finding:

TAe 2neevnal Ce~~.'gkn aevees ~'g sde

r2evi e~e's sr c /@~engr. ~«Zorr n 4 F scv

+un ps, ~p>< C /used s/na ee

a. ceps Janet
ap a vo I/jose t Oyn see'ei'coo

pjlg, 3. Tgevg i rcv'o cL Iso an I'ncensi'S ev>y

Ikl '3 ~i«<

pge'Q sni -81/ e g fe) . p/oeuc vev 8/A e

pA Qe ss' Slooo i 4s'cc) con ve Fevev ces
ecu~Ce 8

7-4e cast. 44 f48'4'isa~ I~ I ec
HAe 88 Spec ~ ~~

$ I lg g as~ ~59cles.
>gg+/g s~ ~ppe'pyt Wca

C l as s ific ati on of I tern af ter Commi ttee

Wi'<t'~~

Committee Chairman Signature

Committee Member Signature

Committee Member Signature

Project Manager Signature

TELEDYNE ENGINEERING SPRVICCS
CONTROLLED
OOCuMENT

TES PROJ. NO,
DATE



Enclosure (1j
EP-1-015

-19-

~< TELEDYNE
ENGINEERINQ SEf5/ACES

Independent Design Revie~

Susquehanna Steam Electric Station Unit 1

Reviewer Re ort Form

RRF No. 5599- H i I'&f
+i cd%

D;".e: a(~Is~

TElEDYNE ENGINEERING SERVICES

CONTRC>LLL.D

DOCUI~'i . Ii'i
TES PROJ. NO.

OATE

lQVTIA4

$Ro
q+4,

64(

goo

ST8P'ee

P'g

g<Q

Ã6'F'I

QLU

steP'~

I~5+@
too

Reviewer Name: WF LAO6&S

Cl assif ication of Item: ~~+ ftA~ Pl~>L~

Reference Documents: l. g pgCAPLC.AQLOQ 5844 - +
< m~reC,le~mqlO< a«>'l~+ ~ ~

~. %bKkl7~ gp,'~%46
Yo'la(gi,~c.'o, ig Tt w 1l8(st

<. ~Ff W. sswS -49
Description of Item:

zN me~e~ R8sPoo% (8<. E) « ~T ~@+@~A@~

~Al~ QP4IBCO 0 C
(T48IP >$ 'll4OLCAYIKE T~

~gL g+Q ~A l '6 \

p<ubl.

6+68
40

Aa BEcopr (O y
4o
Q&

LOO

~So
aSo
+'KO

Reviewer Signature
ere P

Ro g<V





~ Enclosure (1)
EP-1-015

-19-

E
ENGINEERING SERVICES

independent Design Revie~

Susquehanna Steam Electric Station Unit 1

Reviewer Re ort Form

Reviewer Name: Dl LAQ56F 5

Classification of Item:

Reference Documents:

RRF NO. 5599- 4 t, gb 0

~a cp3,
D;".e: q /et(~

Description of Item:

ggpg~ggM +. goy~
lb'

sxQesa c.g~> 'Pt.@. nwRA%~4Ã

i S ggie apip g Qg a' spEC.CR'8F ~). ( W piriwpAR~

speC. VSSG A 6< RtWWi>Aawi (6s 'iaa~
0 lt QP

& t 651$
" EEA~ot 06Mst- Y~p4Ac cÃcuG< w+cg l o

T'(eswee

a~ ~ «<~
~ oz ~~ ~~«~ ~ r ~ w e<uea sly'm

Foe-
~ssiF~cA, T ta<

pet K~I~ ~~1 LTio~ ~M H~ a~ Te"
4

I ~ PA,CV 'TH,A'

( >'RSQ lOWQk e ~+@+~ 4

~Qu.r4 geS, Ot-7 REe& "iOP ~x
Reviewer Signature



.l

0,

o



Foci osure (1)
EP-1-015

-19-

E
ENGlMEERIMGSERVICES

Independent Design Review

-Susquehanna Steam Electric Station Unit 1

Reviewer Re ort Form

Reviewer Name: ~~ ~~<+~
Classification of Item:

Reference Documents:

RRF No. 5599- +9, ~ l

gg, 5 oft
o=:: >l~ls~

I

p ~~ Lg LV "VttC
Description of Item: ~+ ~~RLEOT P

opasy ~~~mZ iaaf, re~>L+ioQ ~T+~+"gq, ~w

%Pic wm ~ Ag ~Plug oPERA fly% ayn&LV)oa

vzer.vale~ Ver m~ TASH

Z C,e bag -t6 <
p'-IR lQ POE 7~ ~%<V%

vms~ ~iS. ~» >~ +<~'~'~ ~"~'T'~~
~%6

lb'pg~~.pg~p4 LSL A f le UPLAND ~ T
QT

g cgciaz (occvme'oca~3 A~a
Mtgg~~~~p~g.~ egcuw<<oaS

gsF.w

Reviewer Signature



.

o



RESPONSE TO INDEPENDENT DESIGN REVIEW

OPEN ITEMS-

Teledyne RRF No. 5599 — + g

Bechtel Response

T4
6l~ Q'iv c hoc g,

CLED

~ Mgy

&X- cku) . g6i Es t Ii

( (i aC Ur

W4 h~. &4.em[

A
Lot.< g p~
~A'tl~

IC+w4~ V~iag

6SS4- Iv) I- 9 II - Q g

TELEDYNE ENGINEERING SERVICES

CONTROLLED
DOCUMENT

TES PROJ. NO.

DATE 'F2
TELEDYNE ENGINEERING SERVICES

CONTROLLED
DOCUMENT

TES PROJ. NO.

DATE — -d~
R~~P„r-,,g COP/
P~oj. I<o

Response by
I

Date ™«
Approved bV

Date



.

o



: Enclosure (> )
EP-1-015

-20-

F
P4GNEERINQ ~VICFB

Independent Design Review

Susquehanna Steam Electric Station Unit '.

Pro 'ect Mana er Resolution Form

PMR No. 5599-

Ref erence RRF No. 5599-

Description of Resolution:

Oat.e:

~ ygSS Igg~zS

/a J'f cr1 /- ~ P~pr ~5/u'hz~ef 0 s 8"~MyMy

c

TELEDYNE El'IGINEERING SERVICES

CONTROLLED
DOcut~ ENT

TEs PRQJ No 55C(q
IlA7F (r 7 RQ

Reviewer Signature

/
'Classification of Item after Resolutio".: 0 rM P ]~«~

VFCOm COPY
PROJ. NO.. i -C&a



Enclosure (1)
EP-1-015

~ . RECORD
COP'lk'19-

s<-TELEDYNE
ENGNEERINQ SERMCES

Independent Design Review
'. "..: .;l)Y!i'"lGlIiFERING SERVICES

COliTROLLED Susquehanna Steam Electric Station Unit 1

Reviewer Re ort Form

iOATE / ~ ~ P

RRF No. 5599- 4 l

Reviewer Name: Q.p L.A43>8@S

Classif ication of Item: PO<~Vt@<
Date: b(a,/82

SH~ tofE,

Ref erence Documents: ~pg~~P~g~~~ gg,g@ ~ )gC

o.
Description of Item: ~c~~gpg ~ 'Pg„, (

~ I

~p'~ pgA4 p$ , 5 lV c40$ a %A4

tooy < GtAsa<'P~lEb AS A< ~SECS+<~
A

~ gs-sil > > +'7A tC< TAAq ~f0 T~A< ve. eP P4TQLAt8Q

~>ggpg~~c "'HALL ~g ~gyp ~gag
~gee@~ ale.L<< HAd~a)4 AQ 'S~ g<LuC

gyltE )0" Cg C.<t-< FiEOm 'T~ APP@Q~A 1 >'TF P'><< @"+

285LCA 4V~~ ...
FoR. TM 'Pip<Ac s9 $7~ gg p,~ g~ K6MYoF-

VQ~U@t= QIHM'l '7MK6'Q 0 POTL~1Al
C9C.~ VER. p~~RYlaJG, ~St %los

F,
Reviewer Signature



o



Enclosure (1)
EP-1-015

-19-

-s<-TELEDYNE
ENGNEERIMQ SERVICES

Independent Design Review
J J',*0''pg

pygmy '
Susquehanna Steam Electric Station Unit 1

TrLLr.'W»" r, ~r ~j'; ~;",..;...<.<

C~

TE~ P tOJ. NO.

~c,.i . r,~

Reviewer Name: ~'~ ~
Classification of Item:

Reference Documents:

Reviewer Re ort Form

RRF No. 5599- + I

+HT w os
Date: y(

Description of Item:
p h (< 7

o sVae s c,glues. Pcv(h
($V F)

~gy,gg g~PSQ A<~~ +
p<

p~ p ~g. ~ ICc, PQaA PE> <~we 8~
~~~em pgy~ 64(DF

a mudge
A~ b Mev cm

'$9 A ~p ~~ sQL - w~u
i 90' 47<aA,IPS, - Pomade'b

~P s~cp FWN T No~ \ Tl446 —W~rdey p, s,g<~

Tc 4zo F, 78r8ss circ s, e F-

z.soF ~w Cmv Tc

ill'- eXcu~io8X ghioas% S~~ ~wQLg Iv S~ VA.v8 ~

6 Ayyee 'TWO lS,~ Psi.

Reviewer Signature



o



Enclosure (1)
EP-1-015

-21-

r~-TELEDYNE
ENGINEERING SERVICES

Independent Design Review

Susquehanna Steam Electric Station Unit 1

Internal Committee Resolution Form Q~

Reference: RRF No. 5599- $ 5 /pe; 0 a~ J /pe, g

PMR No. 5599- 35

ICR No. 5599-~
oo~" S~lZ iV,tefg

Internal Committee Resolution of Potential Finding:

>le ~»h c/ C'o ~'See. has .e~,e~eJ HAa
Ze e e e.o e 4 J <Le We.h4el

7'Ae 8«44~ 'Ratio»se i4 >»see~ ec4 >'n f44'f
~e gja~s»ces gpeya )ro»A l Cpc les Hc f 5 /Ming

cycles. TAe doss o/ <ov >»~r o, &slav r lose
be del~'~ed ae «» vpse4 45 8o~c i'Xi'»».

The 5l~srs Reps 8 ~A', jJ 4,~c aces» 4J
fop fAts 8 vs» l >» l ~8 +a ~r5»8 e <A l><»4rc»g
a cccs dc»ce. »re'PJ'S hf8 -3/j3 ~ 3

Classification of Item after Committee Resolution:

Committee Chairman Sign ure Project Manager Signature

Committee Member Signature PROJ. H'o.

Committee Member Signature



.



Enclosure (1)
EP-1-015

-20-
>s TfMDYNE

HMjNEER)MQSERVY=ES

Independent Design Review

Susquehanna Steam Electric Station Unit 1

Pro ect Mana er Resolution Form

PHR No. 5599-R5 ~ l

Reference RRF No. 5599-~<5 F64 1

Description of Resolution:

347A HA5 qt

Oate: 7(H (g>

L>aiiObKCCPlhp I L ~r VLF:tS
a~~~iA-re) ~tyg pe~ m. ss1R- fq

Classification of Item after Resolution:

Reviewer Signature



.

o



. .:nclosure (1)
EP-1-015

-19-
E

EMRlNEERfNG SWMCES

Indepenaent Oesign Review

Susquehanna Steam Electric Station Unit 1

Reviewer Renc~t Form

RRF No -"™09 P~ gi=L//

Reviewer Name: ~1~gjev ~kCu k-v1

Classification of Item:

Reference Oocuments:
'St% F844 -/5&3 /Z l

Oate: 7-/ 0 -&3'Z

Oescription of Item:

4B - >CCRC - ~ i k Pipiteg

ktR -WGQ - hlB - 8/ /3 crab.(<,-

D ~HI

Cital

1

<vl <J evcMs calcu- z ~ Cg~ c.lc'~

6'VD ( i J!'~~0 i Oln „LD~ 0 ~ 7 v 'Vl tail I P$

c.'~e~e ~J 'L~i~

rl r z~ IjC'I.a.m C~J c-'.

AaEd c<4ig w <

S.g c.lc~ pe~
~rt,~:~u QQ ~~+L cer; c.gQ m< ] (m ~we~)

TELEDYNE ENGliVEEf)ING PEaiVICES
Ci 'lTFlOLt.FD

TES PB.) i.

DATE

Pgf'p."vg
t gr>J v . ~

Reviewer Signature



0



. 7 f&(t)' ff ~I

L~r 4 P . > e Daeer,~CaCv is s lP g v's ~

MB ><5~~ i+ iW «M y~«;<~
$ c ~'g <8 ~lC, ~ c'~i'g ~ Pgg ~vga'g~~gq

( Q c i~q(gg c
W'4 ~m~

( 0 '~' M ~Q ~HZ vg4cv.C.y
C<'~d ~ i ~i>

<RQe Ssa v'y
<Qo(v+ 'g~. /g)~ ~g

~o g Spic-sx ci/c'c 2 P~~
J+",ic C

f
cl~~ g~<

I

~ p ~ +~ ~ ~~ to
)t $ &

I

TELEDYNE ENGINEERING SERVICES
CONTROLLED
DOCUMENT

TELEDYNE ENGINEERING SERVICES-
CONTROLLED
DOCUMENT

TES PROJ. NO. F
DATE

RI„"-QQQrO COP

PROj. HO.

p gS ~C.-aGBC

CVBC, Ev

~4Q
X. earn%



0

Enclosure (I)
EP-1-015

-20-

Independent Design Review

Susquehanna Steam Electric Station Unit 1

Pro'ect Nana er Resolution Form

Reference RRF No. 5599- 8 6

Description of Resolution:

PMR No. 5599- ~5

Date: 4j</F2.

o

~icos gg To ~ l~ F-la

RBpo@.~ ~ + TR,~S i&~ C,nu ~
Ig p AAQT Sgv6P~ ~wLTick@ vQ<7H. ~~ Il ~+
TO PA+IGOt=. ~ Tttt= VSH~P geR <'ILT~ icosi'Tl4

'ggQ'mI ~QT ~ ~~~~+-/gal ~+~~ TQLQ

CIP g~ g,nSq Se4BKm. ~'78~ ~

Pgod i~ 46gTiPICstsqs043 ~P ~~C.~L(O

PAT<a oe &~~ie eMZi~ ma +A~~+~ '

aiA.I t.W WiZA Vu-Sttx.a cP

Classification of Item after Resolution: PCFfK%XPitsL PI~EM+(as

II'ECORD COPY

PP,O). NO.

0

TELEDYNE ENGINEERING SERVICES

CONTROLLED
DOCuMENr

'~ TES PROJ. NO.

DATE

Reviewer Signature

F LQIACLS{,ia

Project Manager Signature



Enclosure (1)
EP-1-015

-19-
A TELEDYNE

ENQlNEERINQ SERVICES

Independent Design Review

Susquehanna Steam Electric Station Unit 1

Reviewer Re ort Form

"''-'~-ORB COPE
'aot wo

RRF No. 5599-~S

Reviewer Name:, ~~latm /~p

Cl assif ication of Item:

Date: ~-Z9-O'2

Reference Documents:
Se&K~ -itch R(

CONT)'Q„-'„-„"g
k'QC Jtvl -r,'7

if.'o prtO~, i~O.~S. q~
NTE c.f. S Z

Description of Item:

lli~~oc-mrvwv a~~ (ao c~c.t.c=.a

~~ic~sc cg e .>d'him~ . C.num. oF r.kl P~p. eve&

i Ll/6 EVVIVA Cu'g tfccc» 8 ~krcc,& C-Q Clpc Fc3.r

e ~4 ~~m~< m~ ~ . r4]w pic ~ c ~m(
aF BC> ~+vv=~, c pele~ — Qi ICt 4,= «~t(u;kc,(
per Nve, - Svv o.'3, 'Tlg(m caccAon &~+~S +A~~
Z~ ~+cc a c ~ c (mc c~ Q e c Jco l&clctj 42M 'ma c.

~~ Z~ ~b~c~ e-pD~ li~ ~

Reviewer Signature



o



RESPONSE TO INDEPENDENT ZCR'O.' 2

RECORD
COP'bI'ESIGN
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Teledyne ICR No. 5599 — 1 & 2

0 Bechtel's Response

RRF/PhtR Ntd 49/55

(1) ICR No. 5599-1- Specification

It is Bechtel's position that the loss of F.W. pumps, the MSIV close, is an emer-

gency condition. This is consistent with GE supplied documents drawing No.
761E579, 158B8369 and Spec. 22A2925. It should be noted that under this condi-
tion, only 10 events are postulated to occur per GE's documents. In older docu-
ments (plants) this no. of events was only 5. This classification is justified
because an emergency condition is categorized by the frequency of event and not
by the no. of stress cycles associated with such an event. If the latter was
to be the case, for a given condition that may have more than 25 cycles, theone
same condition would be classified differently from SF'ystem to another de-
pending on the amplitude of the stress cycles. This would also be an inconsis-
tent approach which would require performance of a stress calculation before a

condition can be classified as an emergency or upset. Bechtel does not inter-
pret paragraph NB-'3113.3 to require that an emergency event must be classified
as an upset event if more than 25 stress cycles having a stress amplitude great-
er than the endurance limit. gpss pyf~M g ~ /~~M '~L M<KV'BL

~ W > ~PM7AWIoA

~ (2) ICR No. 5599-2- Stress Report

Bechtel's stress reports were prepared based on the interpretation .of Section
III code given as follows:

o No evaluation of secondary type loads associated with emergency conditions
are required. Reference Para. NB3224.5 and figure NB-3224-1 of the code.

o Fatigue evaluation of secondary type loads for emergency condition is not
required. Reference Para ra h NB-3655.

o The requirement of maintaining Sa to below endurance limit for stress
cycles greater than 25 applies to primary type loads only. Under this
interpretation, the primary stress associated with loss of F.W. pumps with
the MSIV closed, are below the Sa value.

go fc S f'oH4
However a study calculation in wh ch Bechtel recalculated the fatigue life of
feedwater system considering all stress cycles associated with the emergency
condition (the loss of F.W. pumps, the MSIV close) was performed for three most
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ICR No. 5599 -2- Stress Re ort

Bechtel's Response

(continued)

critical components. The results of this study shows insignificant change in
the cumulative usage factor values documented in the Stress Report. The com-

puter output of these calculations (Gale. No.'s 87226, 87227, 87230, 87233,
87242 & 87245) and the summary were given to Teledyne in the meeting on
August 10, 1982.

A survey of this emergency condition for all other Class 1 piping systems was
also performed. Bechtel has found that the same emergency condition for all
other systems is much less severe than that for Feedwater system. As the
thermal transients due to this emergency condition for Feedwater system have
only insignificant impact on the cumulative usage factors, the impact of in-
cluding the emergency condition in fatigue calculation for other systems will
be negligible. (A comparison table is attached). Dcc-

Bechtel's conclusion is that potential fatigue damage associated with the
emergency condition cycles is insignificante

~VI M2

QIJi Qt ti% a a t-'ie l

~ t &c4~~ I

Responded By C. 4 < ~ C ~l ~ <

~ Approved By

am: 888
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Bechtel's Response

3 typical thermal transients for 10 cycles of loss of I'.;J. pumps, MSIV close
for other Class 1 piping systems are shown below:
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Phase 1 Findin Numbers 7 9 and 10 and

Observation Numbers 3 4 5 6 7 and 9

A significant number of comments have been generated on the support
design process. Most of these comments are related to reconciliation of
as-built geometry by the support designer. The concern is basically
associated with acceptability of the as-built support. Two major items
(Finding Nos. 7 and 10) have been responded to by Bechtel in this Phase

2 portion of the review but they only tend to support that the process
did not work.

The response to Phase 1 Finding No. 7 indicates that the pipe
support reviewer and checker determine whether a relocated support was a

significant enough change to warrant a Civil department review. In the
case of the specific support of concern no Civil review is apparent.
However, there is a new plate required in the as-built design which is
the responsibility of the Civil department. The support design group
calculations indicate that the plate will be handled by the Civil group
and the Civil calculations do not address the plate since they do not
know the support is located on it without having the as-built geometry
forwarded to them. In the final Bechtel submittal the plate has been

analyzed by the Civil department as a result of the TES findings.

The response to Phase 1 Finding No. 10 indicates that the weld at
the shield wall is acceptable after reducing the conservatism in the
original analysis and performing a detailed computer solution of the
support. It is apparent that this weld was not aceptable by inspection
as originally stated by Bechtel.

Responses to Finding Number 9 and the Observations listed under
this Finding were reviewed and in some cases indicate the Observation
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could have been closed if sufficient detail was provided in the Bechtel
reconciliation process. During the August 10, 1982 meeting at TES,

Bechtel indicated that group meetings and training sessions were held to
explain procedures used in the reconciliation process. Further, the
reviewer checks each item and determines acceptability and even crosses
each item off that he judges is acceptable on a check print. None of
this information is retained by Bechtel nor is there any record
maintained of meetings or training sessions for this purpose.
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Technical Report
TR-5599-3

>> TELEDYNE
ENQINEERINQ SERVICES

Observation No. 1

Phase 1 Observation No. 12

This item will remain as an Observation since it is TES'pinion
that sufficient control by the preparer of the Design Specification over

the documents referenced is not maintained. The registers submitted by

Bechtel do not include accompanying procedures which indicate the

process of control used. At the August 10, 1982 meeting it was

indicated that these existed and the Bechtel response lists ten new

Project Procedures which have been initiated to control this. However,

these have not been submitted and reviewed by TES. PPImL should review

these new procedures to assure themselves that they provide the

necessary control.
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FiftyBeate Street
San Francisco. California
arair zrrdressi P.O. Box 3965. San Francisco. CA 94119

June ll, 1982

Mr. Manuel Gutierrez
Director, Accreditation
ASME
3I5 E. 47th St.
New York, NY 10017

Subject: Site Renewal Audit at the Susquehanna Steam Electric Station.
Units ltr2, Berwick, PA

Ref: 1) Letter, J. A. Russo (ASME) to W. R. Smith, Sr. re',. same subject
dated May 7, 1982

Dear Mr. Gutierrez:

Reference 1) advised Bechtel that a nonconformance was reported during the
Susquehanna site renewal audit relating to the Owner's Design Specification
as prepared by Bechtel when functioning as the Owner's designee. Specifi-
cally, the ASME Audit Team Leader reported that there was no objective evi«
dence that the documents required for conformance to Paragraph NA 3250 of
ASME B5PV Code, Section III and referenced in the Design Specification were
certified by a Registered Professional Engineer as required by Paragraph
NA 3255 of Section III.
To resolve this nonconformance, Bechtel was requested by the ASME to take
the appropriate corrective action to assure that Design Specifications pre-
pared by Bechtel meet Code requirements. This corrective action was required
to be implemented and verified by Bechtel's jobsite Authorized Inspection
Agency by June 14, 1982.

The Code edition and addenda of ASME Section III that applies for the piping
systems that are constructed by Bechtel at the Susquehanna jobsite is the
1971 Edition, Winter 1972 Addenda.

The following corrective action and implementation schedule is offered in
response to reference 1) and represents action to be taken on the Design
Specifications prepared by Bechtel for Pennsylvania Power 5 Light (PP5L) on
the Susquehanna project. Although the nonconformance identified by the ASME

Survey Team and the corrective actions to be taken involve primarily the
thirteen (13) piping system Design Specifications that are prepared by
Bechtel for the Owner, the Design Specifications for other components, such
as pumps, valves, vessels and tanks, will be reviewed and the following
corrective actions will be taken, as necessary.

riora

Bechtet Power Corporation Bechtet Petroreiirn. Inc Bechtel Civil4, Minerata. inc

principal operatintt coinpanies ol Bechtel Groirp, Inc
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1) Piping 5 Instrumentation Diagrams, tech'nical'pecifications, seismic re-
sponse spectra and other documents referenced in the Design Specifica-
tion and required for conformance to Paragraph NA 3250 of ASME Section
III shall be certified by a Registered Professional Engineer'by June 21,
1982.

2) The documents that are referenced in the Design Specifi'cations and re-
quired for conFormance to NA 3250 of ASME Section III will not be iden-
tified by revision number in the Design Specifications. Instead, each
of these documents will be certified by a Registered Professional as de-
scribed in 1) above, and will continue to be controlled by the .Susque-,
hanna Project through the use of document control registers, i.e. draw;
ing and specification control registers. Project procedureq prov'ide 'for
coordination between the affected groups in the preparation and certi-
fication of.-, these documents.

3) The piping s'stem Design Specifications shall be reviewed and yecertified„
by a Registered Professional Engineer by June 30, 1982. Qe Design
Specifications for other components shall be reviewed and recertified, 4s
necessary, by a Registered Professional Engineer by July 23, I982.

4) Bechtel's jobsite Authorized Inspection Agency (Lumbermens Mutual Cas-
ualty) shall verify implementation of Bechtel's corrective action by .

August 6, 1982.

5) The ASME shall be notified by the jobsite Authorized Inspection Agency
of the successful implementation of corrective action by August 13, 1982.

The above action refers to the documents prepared by Bechtel. In addition,
the piping system Design Specifications include NSSS Supplier furnished de-
sign and operating criteria (temperatures, pressures, flow rates, etc.) that
are required by NA 3250 of ASME Section III. Bechtel is certifying that this
data supplied by the NSSS Supplier is the criteria used by Bechtel for the
design of the ASME Section III piping systems.

If you have any questions with regard to Becktel's corrective actions or
require additional information, please contact J. R. Barbee at 415/930-2452.

WRS/JRB/sla

cc: M. N. Bressler
E. J. Hemzy
R. E. Muise
R. D. Norris
J. Russo
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Mr. Manuel Gutierrez
Director, Accreditation
AS'
845. E. 47th St.
New York, NY 10017

FiftyBeale Street
San Francisco, California
sreil4ddroesr P 0. Box 3965, San Francisco. cA 94 3 19

June 11, 1982

pe 8 '82 0 1 7 G 5 7 K

Subject: Site Renewal Audit at the Susquehanna Steam Electric Station.
Units 152, Berwick, PA

Ref: 1) Letter, J. A. Russo (ASME) to N. R. Smith, Sr. re;. same subject
dated May 7, 1982

Dear Mr. Gutierrez:

~
Reference I) advised Bechtel thht a nonconformance was reported during the
Susquehanna site renewal audit relating to the Owner's Design Specification
as prepared by Bechtel when functioning as the Owner's designee. Specifi-
c lly the AShK Audit Team Leader reported that there was no objective evi-
dence that the documents required for conformance to Paragraph NA 3250 of
ASME 85PV Code, Section III and referenced in the Design Specification were
certified by a Registered Professional Engineer as required by Paragraph
NA 3255 of Section III.
To resolve this nonconformance, Bechtel was requested by the AShK to take
the appropriate corrective action to assure that Design Specifications pre-
pared by Bechtel meet Code requirements. This corrective action was zequired
to be implemented and verified by Bechtel's jobsite Authorized Inspection
Agency by June 14, 1982.

The Code edition and addenda of ASME Section III that applies for the piping
systems that are constructed by Bechtel at the Susquehanna jobsite is the
1971 Edition, Winter 1972 Addenda.

The following correctiVe action and implementation schedule is offered zn
response to reference 1) and represents action to be taken on the Design
S ecifications prepared by Bechtel for Pennsylvania Power t't Light (PP5L) on
the Susquehanna project. Although the nonconformance identified by
peci i

the ASME

Survey Team and the corrective actions to be taken involve primarily the
thirteen (13) piping system Design Specifications that are prepared by
Bechtel for the Owner, the Design Specifications for other components, such
as pumps, valves, vessels and tanks, will be reviewed and the following
corrective actions will be taken, as necessary.

2010

Bechtel Power Cor porelron BechtelPeholeum.lnc BeChlet CrWl a MrnerelS.InC

pnncrpel operetey compenres ol Bechtel Group, Inc



M. Gutierrez
Pg. 2

8 ~ IC ~ Gall Lllp

June ll, 1982

;.8 '820/7 (') 57 l
1) Piping 5 Instrumentation Diagrams, techhical'pecifBktions, seismic re-

sponse spectra and other documents referenced in the Design Specifica-.
tion and r'equired for conformance to Paragraph NA 3250 of ASME. Section
III shall be certified by a Registered Professional Engineer by June 21,
1982.

2) The documents that are referenced in the Design Specifications and,re-
quired for conformance to NA 3250 of ASME Section III will not be iden-
tified by revision number in the Design Specifications. Instead, each
of these documents will be certified by a Registered Professional as de-
scribed in 1) above, and will continue to be controlled by the .Susque-.
hanna Project through the use of document control registers, i.e. "draw;
ing and specification control registers. Project procedureq provide 'for
coordination between the affected groups in the preparation and certi-
fication of these documents.

3) The piping system Design Specifications shall be reviewed and gecertified.
by a Registered Professional Engineer by June 30, 1982. +e

Design'pecificationsfor other components shall be reviewed and recertified, 4s
necessary, by a Registered Professional Engineer by July 23, I982.

4) Bechtel's jobsite Authorized Inspection Agency (Lumbermens Muttual Cas-
ualty) shall verify implementation of Bechtel's corrective action by .

August 6, 1982.

5) The ASME shall be notified by the jobsite Authorized Inspection Agency
of the successful implementation of corrective action by August 13, 1982..

The above action refers to the documents prepared by Bechtel. In addition,
the piping system Design Specifications include NSSS Supplier furnished de-
sign and operating criteria (temperatures, pressures, flow rates, etc.) that
are required by NA 3250 of ASME Section III. Bechtel is certifying that this
data supplied by the NSSS Supplier is the criteria used by Bechtel for the
design of the ASME Section III piping systems.

If you have any questions with regard to Bechtel's corrective actions or
require additional information, please contact J. R. Barbee at 415/930-2452.

MRS/JRB/sla

cc: M. N. Bressler
E. J. Hemzy
R. E. Muise
R. D. Norris
J. Russo
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Observation No. 2

Phase 1 Observation No. 11

This item will remain as an Observation. The major reason for this

is that no information in the form of design drawings, procedures,

instructions, etc.; has been presented to demonstrate that bolt tighten-

ing of some type is a'equirement. The final 8echtel response that

"bolt tightening is a gC Inspection attribute and field verification
item" is meaningless without some defined bolt tightness requirements.

TES pointed out at the August 10, 1982 meeting that the special

clamp could be a concern when it was not tight on the pipe. It was

suggested that installation requirements may cover this. No information

of this sort has been made available.
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EOS Nuclear inc.
220 Montgomery Street
San Francisco, California 94104
(415) 544-8000

July 7, 1982
0020-866-001

Bechtel Power Corporation
Post Office Box 396S
San Francisco, California 94623

ATTENTION: Mr. Chuck Chakravartula

SUBJECT: Susquehanna Pipe Clamp
Methodology, Design Review Comments

Gentlemen:

Enclosed please find the summary of our response to the Design
Review comments on the methodology developed for evaluation of
nonstandard clamps for the Susquehanna Steam Electric Station.

Should you have any questions or comments, please do not hesitate
to contact Mr. Sohrab Esfandiari or the undersigned.

Very truly yours,

~
~

D. M. Witt
Manager
Structural Design Division

DMW/SE/acr
Enclosure

San Francisco ~ New York ~ Atlanta ~ Paris
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Observation No. 3

Phase 1 Findin No. 4

This item will remain an Observation since a review of the Bechtel

calculations provided with their response indicates that mixing in the

feedwater pipe due to flow in the reactor vessel was not considered.

For the Feedwater System this effect results in a beginning temperature

at the branch connection of 210F versus the 173F obtained by Bechtel.
This difference is considered by TES to be insignificant. However,

geometries could exist in which the branch connection lies in the flow
mixing zone and the Bechtel approach used in the Feedwater System would

be more unconservative (ie., the closer the branch connection is to the

flow in the RPV the greater the problem).
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Z<F Nb

teledyne ICR No. 5599 - 9

Bechtel's Response

A complete set'f Appendix E 6 F for the final stress report was .forwarded to
Teledyne on August 11, 1982,~Response ~e items of observation and finding are

~ described below:

Item A:

QT DT Ta-Tb data were not included in branch connection calculation
1

2'f

Phase III Stress Report submitted to Teledyne. These data have been in-
cluded in Appendix E 6 F of final stress reports.

Item B:

Branch reinforcement calculations are included in Appendix E of final stress
reports.

Item C:

i) The initial temp.;,for Start-up condition a< branch connection was es-
tablished based on temperature profile calculation. The calculation
that determined the initial temperature of Start-up transient is inclu-
ded in Appendix E of final stress reports.

gyp'.MA'flQCg FA>>+~~
ii) %he calculation$ 'for+~~4beg the emergency condition {loss of F.W.h,

pump, MSIV close) are shown in the computer output Calculation No. 87245
-and 87242 submitted to Teledyne in the meeting dated August 10, 1982.
The results show insignificant change in the cumulative usage factor
Bechtel's response OS'ked.included in ICR No. 5599-2. l rawS ran e~r--

Responoed By C. 4i z 4 we r

oved By

8/i
8/(w/g ~



Technical Report
TR-5599-3

-r< TELEDYNE
ENQINEERlNQ SERVlCES

APPENDIX 7

DOCUMENT LIST





Technical Report
TR-5599-3

PS 'lWLEDYNE
El')NEERIMQSERVICES

DOCUMENT LIST

Bechtel - S ecifications and Re orts

Spec. $ 8856-M-120, Rev. 1, Technical Spec. for Flued Head Fittings/Primary
Containment Penetration.

Spec. 022A2925, Rev. 6, Nuclear Boiler System Design Specification, Bechtel
Document No. 8856-SCR22-42-5.

Spec. 822A2925AD, Rev. 4, Nuclear Boiler System Data Sheet.

Spec. 822A1367, Rev. 8, Feedwater Control System Design Spec.

Spec. A22A1367AW, Rev. 5, Feedwater Control System Data Sheet.

Spec. 822A2707, Rev. 5, Water guality (GE);

Spec. 822A4273, Rev. 2, General Instructions for Reactor Assembly.

Spec. 822A4628, Rev. 0, Installations for GE Piping Systems.

Spec. 022A2749, Rev. 2, Cleaning Piping and Equipment (GE).

Spec. 822A4000, Rev. 2, Definition of Piping Interfaces -Reactor Coolant
Pressure Boundary - Boiling Water (GE).

Spec. 88856-M-167, Rev. 1, Technical Spec. for Internal Cleanness of Piping
and Equipment.

Spec. 88856-M-201, Rev. 4, Technical Spec. for Shop Fabricated Piping for
Nuclear Services.

Spec. 88856-M-204, Rev. 9, Technical Spec. for Field Fabrication and
Installation of Nuclear Service Piping.

Spec. 88856-M-207, Rev. 6, Technical Spec. of Nuclear Service Piping.

Spec. 88856-M-.210, Rev. A, Technical Spec. for Forged Steel Penetration
Flued Head Fittings.

Spec. if8856-M-213, Rev. 9, Technical Spec. for Installation, Inspection and
Documentation of Piping Supports, Hangers and Restraints.

Spec. 88856-M-214, Rev. 9, Schedule of Hydrostatic Test Pressure.

Spec. 88856-M-243, Rev. 0, Design Criteria for Design and Documentation of
Pipe Support Hangers, Restraint for Pipe 2>>".
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Spec. ¹8856-M-406, Rev. 0, Design Guidelines for Design Documentation of
Detailed Piping Stress Analysis.

1

Spec. ¹8856-M-391, Rev. 1, Piping "As-Built" Program Specifications.

Spec. ¹8856-M-175, Rev. 2, Design Spec. for Nuclear Piping for Main Steam

and Feedwater Systems for SSES Units 1 and 2.

Spec. ¹8856-M-175, Rev. 4, Design Spec. for Nuclear Piping for Main Steam
and Feedwater Systems for SSES Units 1 and 2.

Spec. ¹375-217, Rev. A, Design of 24"-900¹ Carbon Steel Gate Valve (SMB-4-
150) Limitorque Operator.

Spec. ¹175-11, Rev. A, Design of 24"-900¹ Tilting Disc Check Valve for
Class 1 Nuclear.

Spec. ¹8856-M-221, Rev. 15, Technical Spec. for Nuclear Service Valves.

Spec. ¹8856-G-1, Rev. 12, General Project Requirements for P.O.'s.

Spec. ¹8856-G-7, Rev. 7, General Project Requirements for Valve Motor
Operators.

Spec. ¹8856-G-9, Rev. 9, General Project Requirements for Quality Assurance
on P.O.'s for "Q" Design Items.

Spec. ¹8856-P-ll, Rev. 6, Valve Data Sheets for Power Operated Valves.

Spec. ¹8856-P-ll, Rev. 10, Design Spec. for Nuclear Service Valves
w/Appendices I, II and III.
Spec. ¹238X113AE, Rev. 19, Nuclear Boiler System Master Parts List, MPL

B21.

QA Audit No. 8856-E501-1-2, Rev. 15, EDS Nuclear .

QA Audit No. 8856-M-397, Rev. 7, URS/Blume.

Spec. ¹8856-G-24, Rev. 4, Table I, List of Civil/Structural Group File for
Mass Specific or Loading Response Spectra.

GE letter GB-82-6 with attachment (156961), dated 1/19/82, New Load
Adequacy Evaluation Equipment Nozzle Overloads for RPV.

ME101/H3, 3 pages, Loading Combinations for Hanger Guidance.
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SR8856-1500, Rev. 1, dated 6/4/81, ASME Section III Class 1 Analysis of the
Feedwater Lines for SSES Unit 1, Stress Report.

Annulus Pressurization Analysis (Superpipe) Input and Output only for
Feedwater System.

Bechtel Calculation Package, "Calc. 876-(PS)" Containing hanger detail
drawings, stiffness calculations, clamps and hanger design calculations.

Overpressure Protection Report, 22A4999, Rev. 1.

Final Stress Report for Flued Head No. X-9A, Document 4'74943-9A.

Stress Report, Bechtel Calc. No. 876 Piping, with Microfiche of Computer
Analysis ME101.

Seismic Class 1 Analysis of 24"-9008 Carbon Steel Gate Valve w/SMB-4-150
Limitorque Operator Document 880-234, Rev. B.

Susquehanna Steam Electric Station Unit 1 8 2, FSAR - Volumes 1 through 17.

Bechtel Gale. No. 876, Class 1 Analysis, with Microfiche of Computer
Analysis ME101 Load Cases.

Stress Report Feedwater Lines Class 1 Analysis ASME Section III, Appendix
E, Volumes 1 through 3.

Bechtel - Res onse S ectra (Individual and Envelo ed

OBE (cracked).

OBE (uncracked);

SSE (cracked).

SSE (uncracked).

LOCA.

Chugging (asymmetric).

Chugging (axisymmetric).

Condensation Oscillation.

SRV (asymmetric).
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SRV (axisymmetric)

Annulus Pressurization.

Bechtel - Manuals

equality Assurance Manual (D.C. No. 8856-37).

Engineering Procedures Manual (D.C. No. 71).

User Manual for Computer Program ME912 (Delta T) Piping Thermal Transient
Program.

User and Theoretical Manual for Computer Program ME913 Nuclear Class 1

Piping Stress Analysis.

SP 0014 Superpipe Manual Rev. 1-31-82 and 1-15-79.

Bechtel - Drawin s

Stress Isometrics

Dwg. 8FCI-P49-876, Sheets 1 and 2, Rev. 4El.

Dwg. PSK-M-6009, Sheet 1, Rev. D.

Restraint Load Summaries

Dwg. PFCI-P49-976, Sheet 3, Rev. 4El.

Dwg. PSK-M-6009, Sheet 2, Rev. D.

Pi e Su orts

Dwg. PDLA-101-Hl, Rev. 5, Sheets 1-4, Rev. 7, Rev. 5F2, 7Fl.

Dwg. PDLA-101-H2, Rev. 4, Sheets 1-3, Rev. 2F2, Rev. 5, Rev. 5F2, Rev.
2F2.

Dwg. PDLA-101-H3, Rev. 6, Sheets 1-4.

Dwg. ODLA-101-H4, Rev. 6, Rev. 6F1, Rev. 3F1.

Dwg. PDLA-102-Hl, Rev. 7, Sheets „1-3.

Dwg. bDLA-102-H2, Rev. 2, Sheets 1-5.
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Owg. ¹DLA-102-H3, Rev. 3, Sheets 1-2.

Dwg. ¹DLA-102-H4, Rev. 5, Sheets 1-4.

Dwg. ¹DLA-102-H5, Rev. 4, Sheets 1-3.

Dwg. ¹OLA-102-H6, Rev. 2, Sheets 1-3.

Owg. ¹DLA-102-H7, Rev. 6, Sheets 1-3.

Dwg. ¹DLA-102-H8, Rev: 2, Sheets 1-4.

Dwg. ¹DLA-102-H9, Rev. 2, Sheets 1-4.

Owg. ¹DLA-102-H10, Rev. 3, Sheets 1-4.

Dwg. ¹DLA-102-H11, Rev. 2, Sheets 1-3.

Dwg. ¹DLA-102-H12, Rev. 2, Sheets 1-3.

Dwg. ¹DLA-102-H1, Rev. 7, Rev. 7F1.

Dwg. ¹DLA-102-H2, Rev. 2, Rev. 1F23, Gale. 91-F-3, Rev. 0, Sheets 1 of 3,
Rev. 4, Rev. 2F2.

Dwg. ¹DLA-102-H3, Rev. 3, Rev. 3Fl.

Dwg. ¹DLA-102-H4, Rev. 5, Rev. 6, Rev. 3F1, Rev. 5F1A.

Dwg. ¹DLA-102-H5, Rev. 4, Rev. 4F2.

Dwg. ¹DLA-102-H6, Rev. 2, Rev. 2F1, Rev. 3Fl.

Dwg. ¹DLA-102-H7, Rev. 6, Rev. 6F1.

Dwg. ¹DLA-102-H8, Rev. 2, Rev. 2F2.

Dwg. ¹DLA-102-H9, Rev. 2, Rev. 3, Rev. 3F2.

Dwg. ¹OLA-102-H10, Rev. 3, Rev. 3Fl.

Dwg. ¹DLA-102-H11, Rev. 2, Rev. 2F3.

Dwg. ¹DLA-102-H12, Rev. 2, Rev. 3, Rev. 3F2, 3F1.

Dwg. ¹DLA-102-H13, Rev. 3, Rev. 3F1A.
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Dwg. ADLA-102-H14, Rev. 2, Rev. 2F1.

Dwg. PDLA-102-H15, Rev. 3, Rev. 3F1.

Dwg. LSD-DBA-104-1H, Sheet 1-3 w/calc.

Bechtel - Additional Reference Documents

Calc. 876, AP Spectrum Curves, 6 Sheets.

Gale. 876, Response Spectra Drywell, SSE Uncracked and Cracked, 9 Sheets.

Calc. 876, Response Spectra Drywell, OBE Uncracked, 6 Sheets.

Calc. 876, Response Spectra Drywell, OBE Cr acked, 6 Sheets.

Calc. 876, Response Spectra Drywell, LOCA DBA, Sheet 1 of 11.

Calc. 876, Spectrum Curves, SRV ASYM, SRV SYM, 3 Sheets.

Calc. 876, Merging of Response Spectra Curves Containment, Chug-CT ASYM, 2

Sheets.

Calc. 876, Merging of Response Spectra Curves Containment, Chug-CT SYM, 2

Sheets

Calc. 876, Merging of Response Spectra Curves Containment, Condensation
Oscillation, 2 Sheets.

Material Requisition, 8856-P-11, Rev. 11, Nuclear Service, Carbon Steel
Gate and Check Valves, 6008 ANSI Rating and Higher, 2>" and Larger, Impact
Tested Material, 9 Pages.

Material Requisition, 8856-P-7, Rev. 4, Forged Steel Penetration Flued Head
Fittings, 23 Pages.

Calc. 876, Rev. 1, Feedwater Piping Stress Summary w/check Cover Sheet,
ASME Section III, Class 2 and 3, 65 Pages.

Computer Output, ID No. T10479-1 System A Response Spectra OBE (cracked and
uncracked), SSE (cracked and uncracked), LOCA, CHUGGING (ASYM), CHUGGING

(SYM), C.O., SRV (ASYM) and SRV (SYM).

AP - Response Spectra, Generation Mathematical Model, Mode Displacements/
Rotations and Mode Displacement Factors.
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AP - Analysis (Superpipe) Input and Output.

PP&L QAM 530 Rev. Various.

GE Dwg. 731E777, Rev. 5.

Meeting Minutes: GE/Bechtel contains Page 6 of GE 22A 3160 and Page 36 of
386 HA617.

731E777 Rev. 5 RPV Loads Sheet l.
Bechtel Spec. M-199, Rev. 34 Piping Class Sheets.

Dwg. 8M-141, Rev. 13 System Flow Diagram.

Dwg. O'-26-5, Rev. 19 System Piping Drawings.

Dwg. PM-26-11, Rev. 29 System Piping Drawings.~

~

~

~Dwg. PM-100, Sheets 1, 2, 3, P&ID Legend Sheets.

8856-J-G100, Sheets 1 and 2 Instrument Piping Class Spec.

117C4562, Rev. 2, Nuclear Boiler System Process Diagram.

117C4562AE, Rev. 2, Process Data Sheet.

761E579, Rev. 1, Reactor Vessel Thermocycles.

93-13718, Rev. D, Valve Drawing.

M-26-12 Drawing Reactor Bldg. Unit 1.

68-3331/32, Rev. 7, Vessel Outline.

9190988AE, Rev. 3, Vessel/Reac.

Documents Received from Bechtel

Final (Signed Off) Stress Report - ASME Section III, Class I Analysis of
the Feedwater Lines for SSES, Unit 1, Job No. 8856, Doc. No.,SR8856-1500
(Rev. 1).

Susquehanna Pipe Support Standard, 8856, Rev. 5.

Susquehanna Unit 1, 8856, Final As-Built Review Gale. No. ABR-876, 47

Sheets.
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Drawing No. FCI-P49-876, Rev. 13, 2 Sheets, Rev. 17, Sheets 1 and 2.

Feedwater ME 913 Runs:

Run 887226
Run 087227
Run 887230
Run 887233
Run 887242
Run 887245

Cal. Sheet, 1 page, Subject Feedwater Fatigue Analysis.

DLA-102-H5, Rev. 4F2A, 7 Pages.

SP DBA 104 H2000, Response to IDR Open Items RRF-89.
'I

DLA-102-H8, Calculations, 12 Pages.

Specification 8856-G-24 Hydrodynamic Spectra (Portions)

Bechtel RRF Res onses

1, 6, 8, 12, 13, 14, 16, 20, 21, 22, 24-30, 32, 33, 34, 35, 37, 39, 40, 42,
43, 47, 48, 49, 50, 51, 52, 54, 55, 56, '60, 62-73, 75, 77, 80-90.

ICR Responses for ICR-1 through ICR-10 and ICR-12 through ICR-27.

Complete copy of Appendices E and F of Feedwater Stress Report

Three additional backup calculations (87255, 87252, 87251) for ICR 5599-2.
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Sus uehanna Meetin

at Teled ne En ineerin Services

~10 1982

Attendees

Name

Affiliation
TES

C. Y. Chem

H. Cruz

R. A. Enos

J. B. Hopkins

M. Khlafallah
P. R. Kommineni

D. F. Landers

W. J. McBrine

W. J. Rhoades

D. Sattar
R. J. Shovlin

D. Terao

J. T. Tsacoyeanes
(Par t Time)

Bechtel

Bechtel

TES

NRC

Bechtel

TES

TES

TES

PP&L

PP&L

PP&L

NRC/MEB

TES
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