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1.0 INTRODUCTION

This report is submitted to serve two purposes. The first is to close

out the two findings defined in the TES Final Report Number TR-5599-3 dated

August 22, 1982 (Reference 1). The second is to act as an Executive Sum-

mary to the Independent Design Review performed by TES on the Susquehanna

Steam Electric Station.

2.0 CLOSING OF FINDINGS

The following discussion presents the details behind the closing of
Findings by TES.

2.1 Findin Number 1

This Finding was closed bv Letter Number 5599-17, dated

October 19, 1982, which is attached in Appendix 1.

The basis of Finding Number 1 was that the Design Specification
categorization of plant operating conditions was not proper. 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 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
a

value greater than that for 1O cycles from the appli-
cable fatigue design curves of Figures I-9.0."
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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

a
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 Condition.

The information submitted by Bechtel in Reference 3 addressed the
impact of the "Loss of Feedwater Pumps, MSIV Closed" transient on the
Fatigue Usage Factor for the Main Feedwater System. Further, a study was

done that determined the fatigue effect on all other Class 1 systems was

negligible. A summary of that information follows:

Usa e Factor
~Sstem

Feedwater

Core Spray

RPV Drain

Standby Liquid Control
RCIC

I-IPC 7

Ilead Vent

Ilead Spray

MSIV Drain

Stress Re ort
0.8993

0.8975

0.3576

0.4332

0.6146

0.8290

0.6021

0.7956

0.0384

~Stud

0.9494

0.8985

0.3576

0.4383

0.6151

0 '295
0.607,7

0.7957

0.0393

It is important to understand that the TES position on this Find-
ing has always been that a safety concern did not exist. In fact, TES

pointed out at two NRC staff meetings that our experience in analyzing
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Class 1 BWR systems indicated that the requirements of the ASME, BPVC

Section III would be met considering this event as an Upset Operating
Condition. TES needed documentation from Bechtel verifying this position.
That has been submitted in Reference 3.

Finding Number 1 has been addressed to the satisfaction of TES

and is therefore revised to an Observation.

2.2 Findin Number 2

This Finding is related to the reconciliation process of as-built
supports and results from the fact that further calculations were required
by Bechtel to resolve as-built geometries for the Main Feedwater System.
The following is a summary of the Finding as detailed in Reference l.

Finding Number 2 (Phase 1 i inding Numbers 7, 9 and 10, and Obser-
vation Numbers 3, 4, 5, 6, 7 and 9)

A significant number of comments have been generated on the sup-
port 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

significant enough change to warrant a Civil department review. In t.h»
case of the specific support of concern no Civil review is apparent. How-

ever, there is a new plate required in the as-built design which is the
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responsibility of the Civil department. The support design group calcula-
tions 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

I
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 orig-
inal 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 could

have been closed if sufficient detail was provided in the Bechtel recon-

ciliation process. During the August 10, 1982 meeting at TES, Bechtel

indicated that group meetings and training sessions were held to explain
procedures used '.n the reconciliation process. Further, the reviewer
checks each item and determines acceptability and even crosses each item

off that hc judges is acceptable on a check print. None of this infor-
mation is retained by Bechtel nor is there any record maintained of
meetings or training sessions for this purpose.

In response to this Finding, PPEL undertook a review of the
reconciliation process for an additional 20 supports on systems other than

the feedwater system. That review indicated that one anchor would require
extensive reanalysis. Essentially, the as-built anchor had approximately
one-fourth of the as-designed weld length. As a result of this, PPEL

elected to go to a sample of 400 supports., The breakdown of that sample is
as follows:
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Gom osition of Sam le

Snubbers

Springs

Rigid Supports

Anchors

25K

15K

54K

6X

100K

11%

3X

75K

11K

100K

The sample concentrated more heavily on rigid supports and anchors because
the IDR Finding and the original PP8L sample indicated that these were the
most critical type supports with respect to reconciliation.

A detailed procedure for the review of the, 400 supports was

developed by PPEL and reviewed by TES. A copy of that procedure is
attached in Appendix 2. A TES observer was present at the Bechtel offices
in San Francisco during the major part of this review related to Categori-
zation. Our observation of that process included spot-checking of supports
to determine if TES agreed with the categorization. TES concluded that the
process as defined by PPEL and reviewed by TES was being carried out suc-
cessfully and that the personnel involved in Categorization were allowed to
reach decisions independently. Based on this, TES determined that a review
of all Category III supports would be sufficient to reach our conclusion.
Our review of 80 supports designated as Category III results in the follow-
ing:

1. The original reconciliation process indicates weaknesses in
the area of acceptance of as-built designs. This is pri-

marilyy

related to those supports that were reconciled based
on engineer'.ng judgment. This is based on the fact that 14

supports required extensive reanalysis to determine adequacy
and 40 supports required some simple recalculation.
Extensive analysis includes detail computer analysis of the





~ ~

sr-TELEDYNE
ENGINEERtNQ SERVICES

Technical Report
TR-5599-4

support and/or reanalysis of the piping system to reduce

loading conservatisms.

2. The categorization of 89 items in Category III was very con-

servative. It is TES'pinion that approximately one-half
of these supports should have been Category II.

3. All supports other than anchors have been demonstrated to be

adequate by the PPEL review and the Bechtel responses,
including reanalysis. TES has sufficient evidence to remove

these from further consideration.

4. A reconciliation problem related to weld capacity still
exists for anchors. A program acceptable to TES has been

presented in Section 3.0. Acceptance of this program by

PPEL would satisfy Finding Number 2 of the IOR.

.3.0 ANCHOR RECONCILIATION PROGRAM

'In order for TES to remove Finding Number 2, the following pro-
gram must be accepted by PPLL.

3.1 Definition of Anchor

An anchor is defined as any support that provides rotational as

well as translational restraint to the piping system. One direction of
roLational restraint is sufficient for a support to be categorized as an

anchor. Anchors which are part of containment (flued heads) and anchors at
equipment (pumps, vessels, etc.) are specifically excluded from this pro-
gram. Essentially, this program is limited to intermediate anchors which
use structural steel to provide restraint.
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3.2 Pro ram Division

The program should be divided into two phases, as follows:

1. Phase 1 - anchors inside containment.

2. Phase 2 - anchors. outside containment.

The reason for this division is that TES feels the plant should be allowed
to operate once the anchors inside containment have been reconciled. This
is because the earthquake event (OBE or SSE) is a significant load for all
anchors and, for the short time needed to reconcile anchors outside con-
tainment, the event probability should be very low.

3. 3 3~3
All anchors shall be subjected to the categorization process

defined in Appendix 2. Those anchors which are placed in Category I and/or
II will be acceptable by definition. For those anchors placed in Cat-
egory III only analysis comparable to the as-designed analysis is allowable
for reconciliation. If reconciliation cannot be reached in this manner the
anchor will be modified to reflect as-designed. Where interference nr
access does not permit this approach, modifications to the anchor may be
made which do not reflect as-designed but do provide the same design
margin. It is noted that analysis techniques beyond those used in the
original anchor design are not to be used to provide the design margin.

4.0 PROGRAM MONITORING

TES'eview of the implementation of the PP8L program for recon-
ciliation of the 400 support sample was quite extensive. Based on this
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review, our confidence in the PPEL personnel involved and PPAL's commitment

to this program, we feel there is no further need for TES participation.

5.0 CONCLUSIONS

The Independent Design Review performed on the Main Feedwater system
at the Susquehanna Steam Electric Station was quite extensive in scope.
This review provided TES with a detailed understanding of the following:

5.1 FSAR commitments,

5.2 equality Assurance procedures, process and implementation,
5.3 Design procedures, process and implementation,
5.4 As-built configuration,
5.5 Reconciliation of as-built geometries versus as-designed, and

5.6 Implementation of FSAR commitments.

Based on the results of our Independent Design Review, it is
TES'pinionthat, upon completion of the program outlined in Section 3.0 of

this report, the commitments of the FSAR have been complied with for the
Susquehanna Steam Electric Station.

6.0 REFERENCES

6.1 TES Final Report TR-5599-3, "Independent Design Review-
Susquehanna Steam Electric Station", dated August 23,'982.

6.? PP8L Letter Number ER100450, PLA-1328, dated October 4, 1982,
from N. W. Curtis (PP8L) to A. Schwencer (USNRC).

6.3 Bechtel Letter Number 0176565, dated September 24, 1982, from E.
B. Poser (Bechtel) to R. Enos (TES).
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Mr. Robert J. Shovlin
Assistant Project Director - Susquehanna
Pennsylvania Power and Light Company
Two North Ninth Street
Al 1 entown, Pennsyl vani a 18101

~Sub'ect: TES Independent Design Review — Susquehanna Steam Electric
Generating Station

References: (1) PP&L Letter ER 100450 dated October 4, 1982
(2) Bechtel response to Phase 2, Finding No. 1 (Identifi-

cation No. 0176565) dated September 24, 1982

Dear Mr. Shovlin:

Attached are six copies of this letter. Me have also forwarded copies
to the following parties in accordance with your instructions.

Mr. A. Schwencer
U. S. Nuclear Regulatory Commission
7920 Norfolk Avenue
Bethesda, Maryland 20014

Mr. Robert Perch (To Be Opened by Addressee Only)
U. S. Nuclear Regulatory Commission
7920 Norfolk Avenue
Bethesda, Maryland 20014

Mr. J. B. Violette (4 copies)
Bechtel Power Corporation
P. 0. Box 3965, 50 Beale Street
San Francisco, California 94119

This letter is submitted as a preliminary reaction to References ( I) and
(2) responses to Phase 2, Finding No. 1, of the TES Final Report. This
item will be addressed in greater detail in an Addendum to the TES Final
Report. It is anticipated that the Addendum will be submitted upon com-
pletion of a review by TES of the Support Reconciliation Report being
prepared by PP&L in response to Phase 2, Finding No. 2.

The basis of Finding No. 1 is that the Design Specification categorization
of plant operating conditions is not proper. This is specifically
related to "Loss of Feedwater Pumps, MSIV Closed" being classified as an
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Emergency Condition. References (1) and (2) indicate that ;he inclusion
of this transient in the Upset Condition category does not violate Code
fatigue criteria. Further, a study of other systems indicates that this
transient is less severe and would have negligible effect on fatigue
usage factors for those systems.

TES has stated at two meetings with the NRC staff that our experience in
analyzing BWR piping systems indicates that the results obtained by
Bechtel could be expected and no safety concerns existed. Based on this
knowledge, TES requested that sufficient documentation be presented to
indicate that Bechtel reaches the same conclusion when this transient is
considered as an Upset Condition. This documentation was presented in
Reference (2).

It is apparent that the definition of Finding as used by TES in the IDR
of Susquehanna is being misunderstood. A Finding does not necessarily
mean that a safety concern exists. TES feels that any concerns
resulting from Phase 2, Finding No. 1, with respect to safety should be
eliminated. Based on the above, Phase 2, Finding No. 1, should be
changed to an Observation that has been sufficiently addressed by PP8L.

If you have any questions concerning this please do not hesitate to
contact me.

Very truly yours,

TELEDYNE ENGINEERING SERVICES

dgt. La A.s
Donald F. Landers
Senior Vice-President

DFL/lh

cc: R. A. Enos (TES)
D. Messinger (TES)
TES Document Control
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INTRODUCTION

It has been concluded by PP&L that additional revie~ of the As-Built

'econciliation Program is necessary. The purpose of this review is

to provide a very high confidence level to PP&L and the NRC that

there exist no unsafe piping supports in the Susquehanna Steam

Electric Station.

Accordingly, PAL has selected a sample size of five hundred (500)

seismic category one supports to be reviewed. 'Ihis sample size

provides us with the high degree of confidence we require. However,,

after we have reviewed several hundred supports, this sample size

may be adjusted upwards or downwards depending on the results of

the survey at that time.

Selection of the supports to be reviewed will be made by PAL

representatives. It is intended that the sample selected be random

with respect to systems but skewed in favor of anchors, rigid and

operationally active snubbers with less consideration towards dead

weight type supports. A canplete list of those supports selected

will be docunented in the final report.

WP23/1-2
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DEFINITIONS

The following are the definitions of the categories of differences

between the as-built and engineering drawings.

CATEGORY I: Are those differences which are considered insignifi-

cant, such as slight variation in dimensions.

CATEGORY II: Are those differences which may'be of concern but upon

further investigation are considered acceptable. The

investigation, however, may be by engineering judgement

or by simply referring to the as-designed calculation

and noting what the requirements or actual stresses

are.

CATFGORY III: Are those differences which are of concern and require

further evaluation. The evaluation would require an

additional analysis or a more detailed analysis of the

original calculation.

RE3FZI'eject is defined by PPsL as any support that, in the

judgement of PP&L, requires a field hardware modification.

WP23/1-3



ORGANIZATION

This program is organized into three primary task groups plus a

documentation retrieval group. Task group one will perform the

function of canparing and clearly identifying all differences between

the final "as-built" and the engineering analyzed support drawing.

Group two will perform the judgements and determine to which category

each item, highlighted by Group one, is to be put and document that

category. Group three will take those Category IIIwhich require

resolution and perform the necessary calculations or additional

research work to verify acceptability of the support. If field
walkdown for review of specific support is required it will be made

and documented by the PP&L Resident Engineering.

1

DOCUMENTATION RETRIEVAL

STEPS:

1. Check'Pipe Support list against DOCREI'o note the latest

Engineering revision. (DOCRET is the log of engineering revi-
sions issued and is generated fran microfihn cards and was in
existence at the time of as-built reconciliation.)

W 23/1-4
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2. Copy of Engineering revision

a. Retrieve copy

b. Make 1 copy

c. 'Ib be filed in binder later

3. Copy of the latest as-built fran the ABR (As-Built Reconciliation)

binder

a. Check revision in binder reconciliation sheet

b. Iacate as-built P.S. detail in the ABR. Check to ensure that

the sticker. is signed-off by Engineering.

c. Put marker in the ABR binder

d. Sign-out out card

e. Make 1 copy

f. File back where marker was

g. Sign-out ABR out-card.

Ccm rison of E ineeri and As-Built Pi Su rt Details

(Yellow-out Process):

1. Cbtain copy of Engineering and as-built P.S. revision

2. Yellow-out all items that are identical on both Engineering and

as-built pipe support detail.

3- Items not identical to the Engineering revision should be circled

in red.

WP 23/1-5



4. Identify items that are tnt identified on either of the drawings

by a Circle in green with an asterisk mark.

It is to be enphasized that no Judgements are to be made by Group one

personnel and that all differences, no matter how trivial they may

appear, are to be marked in red or green. The follming exarple is

an illustration of this reguiranent:

Enqineerinq Drawi "As Built"

This item is to be marked in red on As-Built drawing

Bill of Materials

Enq ineer ing

4W13 x 6'-2"

"As-Built"

4N13 x

6'his

item is to be marked in red

5. Fill out the cover sheet ccmpletely

6. Package cover sheet, Engineering revision and yellowe&out

as-built P.S. detail.

All packages returned to group one task coordinator for PP6L

review.

HP 23/1-6
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GROUP 2

Review and Dis sition of Differences Between E ineeri and As-Built

Dr~ines

l. Ensure that Group One Cover Sheet has been properly signed off

prior to perfoxmirg any reviews.

2. Record each difference on the prescribed sheet (attached) .

3. Categorize each difference as Category I, II, III as described

in Definitions Section.

4. Resolutions:

Category I differences are those that are insignificant such as

slight variation in dimensions and thus, are acceptable by

definition.

Category II differences are those that are acceptable by engineering

judgement, or, reference to original calculations. For. example,

the design called for a 6" diameter pipe having a wall thickness of 3/8".

The as-built shows a 6" x 6" x 1/4" thick square structural tube

is used instead. 'Ihis may be acceptable by engineering judgement

by ccmparing the area and section modules of them in relation to the

imposed load. Another example is the design has called for. a

3/8" fillet weld all around a member. The as-built shows 5/16"

fillet weld is used instead. By referring to the original calculation,

it is noted that a 1/4" fillet weld is required and thus,.is

acceptable.

WP 23/1-7



(hbte: The original calculations are QA docunents and, as .,uch,

are considered valid and acceptable design basis calculations.

„Therefore, there would be no need to re-review the original

calculations and would be beyond the scope of this task).

Category IIIdifferences are those that require additional

calculations to resolve the difference between the as-designed

and as-built. You should search the As-Built Reconciliation

(ABR) book to see if there exist calculations that address each

Category IIIdifference. When there are no ABR calculations for,

an item or the calculations are not satisfactory, you should

identify that additional calculations are required prior to

acceptance or sign off. Please print your name and your team

leader's name on the first sheet for identification purposes

prior to submitting them to your team leader.„ When additional

calculations are required, the necessary calculations will be

performed by Group III and provided to you. If additional cal-

culations are needed to resolve the difference(s), no matter how
1

simple a calculation, you are requested not to make them yourself.

This is because of two (2) reasons. First, the the calculations

need to be verified in accordance with established procedures

and be dm:unented. Second, the Group III function is to make

them calculations and they are available to do so. After you

NP23/1-8



are provided with the calculations the package will be considered

ccmplete if you concur with the calculations and all Category

IIIdifferences have been addressed. If not, a resolution for

them will be required. If there is an inpass, PP&L shall determine

the final resolution for; them. If rejects are identified (see

definition) because hardware changes are required they would be

identified and signed off. Needless to say, if there are

no Category III differences, the "As-Built Reconciliation Judgement

Verification" form shall be signed off based on acceptance of

Category I and II differences, if any.

5. Items that need Field verification or clarification due to

drawing ambiguity, clarity should be identified and brought

to Team leader's attention fox resolution.

6. Forward package to PP&L representative for review and concurrence.

GROUP 3

Perfoxmance of Additional Calculations to Justif Ade ac of the

Differences Desi nated as Cat o III Grou II

1. Generate calculations per PE&i as necessary to validate the

differences and the as-built condition to the extent feasible.

All packages forwarded to Group 3 require individualized disposition

WP 23/3-9



to assure support adequacy. Once you receive a package identify

what must be done, notify PP&L of your intended action, and proceed.

If a calculation needs to be run, proceed imnediately and, once

appropriate calculations are ccmplete, attach them to the canpleted

package, sign the cover sheet and forward them to PP&L. If field

checking of an item is required, notify PP&L and they will make

arrangements for PP&L Resident Engineering group to make necessary

checks. If any support cannot be resolved by additional calculations,

notify PP&L imnediately.

FINAL DOCUMENTATIChM:

l. A sample selection of the Final Dcx;unentation Package will be

made by PP&L to assure the following:

a. As-Built Reconciliation Judgement Verification sheet canletely

filled in.

b. Copies of yellow-out cover sheets filled in.

c. Copies of Engineering revision and as-built P.S. detail

(yello~ut copy)

d. Calculations as applicable, and when generated by Group 3

for earth pipe support.

NP23/l-l0
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LIST OF ATI'ACHMENZS:

1. Sample signoff sheet for Group 1

2..Sample As-Built Reconciliation Judgement Verification Signof f
sheet for Group 2.

WP23/l-ll
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