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1 Califorma Street. Suite 1000, San Francisco. CA 94111-5894 415 397-5600

October 3, 1984
84042.030

Mrs. Juanita Ellis
President, CASE

1426 S. Polk

Dallas, Texas 75224

Subject: Responses to Cygna Design Control, Pipe Support, and Pipe Stress
Questions
Comanche Peak Steam Electric Station
Independent Assessment Program - Phase 3
Texas Utilities Generating Company
Job No. 84042

Dear Mrs. Ellis:

Enclosed please find copies of additional responses to Cygna design control,
pipe support and pipe stress questions,

This should complete the transmittal of responses received to date for the Phase
3 Independent Assessment Program., We sh-11 be transmitting responses associated
with the Phase 4 Independent Assessment Program in the near future. Feel free
to call me if you have any questions or wish to discuss the enclosed documents.

Very truly yours,

o ' . .
(SRS

N, H. Williams

Project Manager

dmm
Attachments

cc: Mr, S. Treby (NRC), w/attachments
Mr. S. Burwell (NRC), w/attachments
Mr, D. Wade (TUGCO), w/o attachments
Ms, J. Van Amerongen (TUGCO), w/o attachments
Mr. D. Pigott (Orrick, Herrington & Sutcliffe), w/o attachments
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1.

2,

8.

9.

10.

11.

12,

13.

14,

15,

Attachments

L. M. Popplewell (TUGCO) letter to N. Williams (Cygna), "CPSES Cygna
Review Questions (Pipe Supports),” June 28, 1984,

L. M. Popplewell (TUGCO) letter to N. Williams (Cygna), “CPSES Cygna
Review Questions (Pipe Supports),” July 2, 1984,

R. E. Ballard (G&H) letter to J. B. George (TUGCO), GTN-69245, "Addi-
tionai Response to Cygna letter 84042.007 dtd. 6/23/84," July 12, 1984,

L. M. Popplewsll (TUGCO) letter to N. Williams (Cygna), “CPSES Cygna
Review (Pipe Supports)," July 12, 1984,

R. E. Ballard (G&H) letter to J. B, George (TUGCO), GTN-69250, "Followup
Information from G&H," July 13, 1984,

R. E. Ballard (G&H) letter to J. B. George (TUGCO), GTN-69249, "Pipe
Stress Review - Mass Participation,” July 13, 1984,

R. E. Ballard (G&H) letter to J. B, George (TUGCO), GTN-69296," Cygna IAP
Phase 3 Report," July 27, 1984,

R. E. Ballard (G&H) letter to J. B. George (TUGCO), GTN-69303, "Tapered
Transition Joint SIF,” July 31, 1984,

R. E. Ballard (G&H) letter to J. B. George (TUGCO), GTN-69216, “"Revised
Mass Participation Fraction Sensitivity Study," August 3, 1984,

J. T. Merritt (TUGCO) memorandum to J. B. George (TUGCO), "“CPSES Document
Control Center," September 6, 1984,

R. E. Ballard (G&H) letter to J. B. George (TUGCO), GTN-69369, "Transi-
tion Joint SIF at Equipment Nozzle Connections," August 23, 1904,

R. E. Ballard (G&H) letter to J. B. George (TUGCO), GTN-69368, “Mass
Participation," August 23, 1984,

R. E. Ballard (G&H) letter to .. B. George (TUGCO), GTN-69373, "Mass
Participation," August 24, 1984,

R. E. Ballard (G&H) letter to J. B, George (TUGCO), GTN-69339, "“Mass
Participation,” August 10, 1984,

L. M, Poppleweli (TUGCO) letter to N. Williams (Cygna), "Comanche Peak
team Electric Station, Phase !II Action Items," August 29, 1984,
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16. J. B. Gecrge (TUGCO) letter to N. Williams (Cygna), CPPA #40439,
“Comanche Peak Steam Electric Station, Cygna Phase I1II, Independent
Assessment Program," August 16, 1984,

17. R. E. Ballard (G&H) letter to J. B. George (TUGCO), GTN-69454, "Mass
Participation,” September 14, 1984,

18. R. C. lotti (EBASCO) letter to N. William (Cygna), 3-2-17 (6.2), ETCY-1,
“U-Bolt Cinching Testing/Analyses Program - Phase 3 Open Items,
Additional Information as follow-up to Meeting of 9/13/84," September 18,
1984,

19. R. E. Ballard (G&H) letter to J. B. George (TUGCO), GTN-69359, "Transi-
tion Joint SIF at Equipment Nozzle Connections," August 17, 1984,
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FILE:
CROSS REF. FILE

COMANCHE PEAK S
CPSES CYGNA REVIEW QUESTTONS
(PIPE SUPPORTS)
Reference: 1) June 26; Telecon between D. Rencher (TUG(O) and
J. Minichiello (CYGNA),
Dear Ms. wWilliams:

Below is TIXXXO's response to the above referenced telecon.

Telecon of June 26 Regarding Support MS-1-003-. 04-C72S:

The guestion of structural acceptability of the 1"x7"x12" washer
plate (item 17) is still open. In lieu of performing detailed
calculations and finite element analyses to demonstrate acceptability,
the problem will be simplified by making two (2) conservative

assumpt ions:

1) Assume the washer is 1"x6"x6" and is centered over the insert.
The rear bracket to plate to tube steel connection is separate.

2) Assume there is no weld between the 1"x6"x6" washer and the
tube steel.

With the above assumptions, Table 7 of Section 20 of the NPSI
Structural Design Manual (attached) may be applied directly. This
table states that a 1" thick plate may be used for insert tension
loads less than or equal to 17.5 kips. Based on the detailed
calculation performed by NPSI, tension in the insert is 18.2 kips.
This apparent slight overload is acceptable, however, for the
following reasons:

1) Because of installation tolerances, skew angles of less than 5°
are generally not considered in support design. Consideration
of the 2.3° skew on this support increased the tension load in the
insert from 15.8K to 16.2K. 15.8K wculd have been perfectly
acceptable to use for design.



June 28, 1984

Page 2

2) Conservative assumptions were made by NPSI in their sizing
calculations for washer plates (e.g.: point load at center
of plate and neglecting stiffening affect of tube steel).
Actual stress in a 1" plate subjected to a 17.5K load is

well below allowable limits.

3) Conservative assumptions were made on this support (see items
(1) and (2) in first paragraph).

Based on the above reasoning, the 1"x7"x12" washer plate on
MS-1-003-004-C72S is capable of performing its function as intended.
This is further demonstrated by the fact that the support is in-
stalled and continuously subjected to its full design load and

has not shown any signs of high stress.

If there are any further questions or comments, please contact Mr. George
Grace at extension 500.

Very cruly yours,
TEXAS UTILITIES GENERATING COMPANY

A7), At

L. M. Popplewell
Engineering Manager

GG/amd
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TENAS UTILITIES GENERATING COMPANY
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July 2, 1984
DATE LOGGED:
LOG NO. :

CYGNA Energy Services »

101 California Streeﬁl¥L:: 9/ 9 ¥
San Francisco, CA 94i¢ross REF. FILE 2./ 27¢. (AR 5_{’_;
7

ATTENTION: Ms. Nancy Williams, Project Manager

2/C

g 2 Pr

COMANCHE PEAX STEAM ELECTRIC STATION
CPSES CYGNA REVIEW QUESTIONS

(PIPE SUPPORTS)
Re ference: 1) June 29; Telecon between [. Rencher (TUGCO) and
J. Minichiello (CYGHRA)
Dear Ms Williams
Eelow is TUGCO'S response to the abhove referenced telecon regarding Flare
5

a) It is our interpretation of existing weld standards that the effective
throat of & flare bevel weld (te) is 5/16R. Assuminn P=2t, then te=5/4t.
What justification does TUGCO have for using te=t in flare bevel weld
design?

b) Please provide documentation which instructs engineers how to calculate
the effective throat of a flare bevel weld with a fillet cap.

TUGCOD Pesponse:
a) Per AWS D1.1, 19/9 edition, fiqure 10,13.1.3B, an effective throat of t
is specified (see attached). Based on the geometry of the joint, te=t
is a reasonable value.*

b) Calculation of weld effective throat ([in any joint) is based on the short-
est distance from the root of the weld to. the face of the weld. For
a flare bevel with a fillet cap, the engineer uses this approach in

calculating te. The example supplied to CYGNA for MS-1-003-013-C72%,
shows this calculation is done,.
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- Corner

matched NeCTION:
Tansunon imsiches con ons)

Notex

1. t = thickness of Hhinner section

2 Depth of Devel = t

3 Root opening 0 to W16 in. (4.8 mm)

4. Not prequalified for ¥ under 30°

S. EMective throat = t

6. Joint preparation for corner welds shall provide & wnooth tanution from one detail 10 another
Weiding shall be carried continuously aound corners, with corners fully built up and alf starty and

nops within flat faces.

Fig. 10.13.1 3B—Partial joint penetration prequalified box comnections made by shielded metal
arc, gas metal arc, or flux cored arc welding




Gibbs € Hill. Inc. Nﬂlmﬂu-
11 Pern Plaza Ve
EE Dustih bt

—

Do reosoenss 0 (0 Miams -
A Dravo Company S:.(B)tk?
D.

4042 P !
July 12, 1984
CYGNA i
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GTN- 69245 JUB NO : gza_z'[;
L , DATE LOGGED: s/
Texas Utilities Generating Company o &
Post Office Box 1002 LOG NO. : e -
Glen Rose, Texus 76243 FILE: ol 2L 7~
= % - nes
Attention: Mr. J. B. George CROSS REF. PILE a2l . Lt ﬁ{gl

Vice President/Project Gen. Mgr. ‘
Gentlemen:

TEXAS UTILITIES GENERATING COMPANY
COMANCHE PEAK STEAM ELECTRIC STATICN
G&H PROJECT NO. 2323
ADDITIONAL RESPONSE TO CYGNA LTR £4042.007 DTD 6/23/84
REF: GTN-69190 DATED JUNE 29, 1984

In Gibbs & Hill's response to CYGNA Energy Services letter

of June 23, 1984, via the referenced letter, we indicated that
we were continuing to search files for documentation supporting
Concern No. 2b of their letter. We are providing the following
additional response concerning Management Review Evaluation
Reports.

CYCNA's Finding

2b. Management Review Evaluation Reports could not be found
for the time period from 1974 through 1976.(1) This
requirement has been established since September 1974
in G&H Procedure QA-4...it appears that these activities
form an integral part of the G&H .corrective action system.(z)

Please determine if documentation exists f?r.., Management
Review Evaluations from 1974 through 1977(1) as required by
G&H Procedure QA-4. (Emphasis Added)

LRANSM1TTED BY TELECOP LEX

Z-/3-8

Lraye




Gibbs £ Hill. Inc.
GTN- 69245 -2- July 12, 1984

Gibbs & Hill's Response - statements (1) and (2) above are

at misieading, since they give the impression that:

1. No management review was performed during the period
1974 through 1977. There js also inconsistency between
the dates mentioned under Statement (1), as reported by
CYGNA.

2. The Management Review function forms an integral part of
Gibbs & Hill's corrective action system. This implied
that the corrective act.on system was not duly performed
or completed.

In response to item (1), it is to be noted that the requirement
to pecform the management review function was included in G&H
Procedure QA-4, Rev. 3 dated September 1974. Accordingly, the
first round of imanagement reviews was expected to take place in
1975 (i.e., within a year of issuing the procedure). This was
done in August 1975. Although we have been unsuccessful, so
far, in retrieving this 1975 Report, we can demonstrate that

the 1975 management review was indeed performed. By examining
the cover sheets and part of the chcck lists of the 1976 manage-
ment review reports (see attached copies), it is stated: "Date

of previous management review: Aug%st 1975. This demonstrates
that the 1975 review was indeed performed.

Also, it is to be noted that the checklist used for the manage-
ment review included a provision to check and verify corrective
actions of previous reviews. This was done, as evidenced in the
1976 Report. In other words, any action which was recommended
as a result of the 1975 review was verified in the 1976 review.
This completes the action and demonstrates that this function
was done as required by the G&H Program.

Further, manage~ "nt reviews of successive years (i.e., 1976 and
later) were performed and the reports are on file and were presented
to CYGNA's representative.

In response to item (2), the statement that "those activities
form an integral part of G&H corrective action system", this
statement misrepresents the intent of the management review
function and discredits GsH's corrective action system. It
further implies that G&H did not correct those activities.
Since this is not the case, we would point out that correction
of deficiencies identified by audits, surveillance or any other
means, were dealt with, corrected and verified as part of GsH's
audit/surveillance program which was already in place. The

Drave




Gibbs E Hill. Inc.

GTN-69245 3= July 12, 1984

management review objective was to assess part performance to
improve future operation, under the QA program, and strengthen
the preventive action measures.

With this response we believe that we have addressed to our
satisfaction all concerns raised by CYNGA's letter 84042.007.

I1f we can provide additional information in this regard, please
advise.

Very truly yours,

W“m
Robert E. Ballard, Jr.
Director of Projects

REBa-MSM:1lc

1l Letter + 1 Attachment

CC: ARMS (B4R Site) OL + 1A )
==. Williams (CYGNA, Calif.) 1L+1A [ befeacpare,

S. Bibo (CYGNA, MA) 1L +1A
D. Wade (TUSI Site) 1L +l1A
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DEPARTMENTAL MANAGEMENT AUDIT

3 | 1
E- DATE OF PREViOUS AUDIT: AvausT 27 1975 |
. . . ‘

‘ . . |

' NEXT AUDIT SCHEDULED FOR: May 19717 ‘

PERSONNEL AUDITED AND TITLE: E, Hoeoni T2 - Sus. Meeu, Ery e p

-

€ . - :

B.gc,v:.w\? = LEAM A Loy

REFERENCE AUTHORITY: GIBBS & HILL QUALITY ASSURANCE MANUAL PROCEDURE
QAI-G

M.Fi17éa =Se. Ifc Sugmzere
|
|
|
|
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2
";-‘ ..c.'“" ITEMS OR SUGGESTED mpnovznsm(sce Pauc 'A For ABDITIonAC l‘\'?m.\\
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(MAT rj\,_, . 2 DBJ
D. PREVIOUS AUDIT STATUS: YES NO
1. WERE DEFICIENCIES OF THE PREVIOUS AUDIT
SATISFACTORILY RESOLVED? -
C, REMARKS :

2. WAS NECESSARY CORRECTIVE ACTION TAKEN TO -
. PREVENT REPORTED DEFICIENCIES?
w“ ¢ ~ :
REMARKS :
3. 1S ADDITIONAL CORRECTIVE ACTION REQUIRED?, v/
REMARKS: S , o .t .F:~g4
o U f :




DEPARTMENT Electrical

AUDIT NO. 2 DATE 10/12/76

PAGE 1 OF S

DEPARTHENTAL_HANAGEHZNT AUDIT

DATE OF PREVIOUS AUDIT: 1975 a

NEXT AUDIT SCHEDULED FOR: 1977

PERSONNEL AUDITED AND TITLE: L.E. O'Brien - Senior Electrical Engineer

J.A. Walsh - Lead Design Enqi:‘

Engineers & Designers ( Electrical)

OPPD - Fort Calhoun 2 .
Job No. 564

REFERENCE AU‘I’HdRI‘i’Y: GIBBS & HILL QUALITY ASSURANCE MANUAL PROCEDURE
QAI-G

—— = — e . - B e



DEPARTMENT Electrical

AUDIT NO. 2 DATE 10/12/76

PAGE_3 OF_5

C. NEW ITEMS OR SUGGESTED IMPROVEMENTS:
1.

(3.0B) Procedure OAII-B.7 should be amended to ensure that a copy of

. the SAR sign-off record is given to the job engineer.

2. (3.5D) OAII-B.6 para. 6.4(d) should be clarified to resolve the dif-

ference in interpretations between QA and enaineering.

3. OAII-E provides for distribution of specs and addenda to all but the
(cont'd on back)

D. PREVIOUS AUDIT STATUS: YES NO

1. WERE DEFICIENCIES OF THE PREVIOUS AUDIT
0 SATISFACTORILY RESOLVED? N/A

REMARKS: There were no deficiencies in Audit No. 1.

2. WAS NECESSARY CORRECTIVE ACTION TAKEN TO
PREVENT REPORTED DEFICIENCIES? N/A

REMARKS: There were no Corrective Action Requests in Audit No. 1.

3. IS ADDITIONAL CORRECTIVE ACTION REQUIRED? X

REMARKS: Yes, as a result of new deficiencies found and noted here-

0 after.




" ; . | : DEPARTMENT Structural

PAGE_1 OF 5

e

DEPARTMENTAL MANAGEMENT AUDIT el

DATE OF PREVIOUS AUDIT: August 7, 1975

NEXT AUDIT SCHEDULED FOR: January 10, 1977

: Job Engineer
PERSONNEL AUDITED AND TITLE: I.K. Shah, Senior Encineer ~Valdecabal . eros

! Job Engineer
(:' J.G. Ortiz, Senior Engineer - Ft. Calhsun 2

Squad leader
C.S. Chen, Senior Engineer - Ft Calktoin 2

. Squad Leader
A. M. Kenkre, Senior Engineer -Comanche Peak

REFERENCE AUTHORITY: GIBBS & HILL QUALITY ASSURANCE MANUAL PROCEDURE
QAI-G




S DEPARTMENT Structural

AUDIT NO. 2 DATE_ June 1976

PAGE 2 OF 5

MANAGEMENT AUDIT REPORT

A. SUMMARY OF THE AUDIT ANALYSIS:

Peak was audited as a review of the previous managoment audit
‘ %t August 7, 1975. A. M.

or Valdecaballeros and J. G. Ortiz and C. S. Chen for Ft.

Calhoun 2 were interviewed. Conformance within the Department

to the DA Manual was found satisfactory as regards procedures

and understanding. Valdecaballeros and Ft. Calhoun 2 are ‘'in
a stage where all procedures are not yet auditable.

B. QA PROGRAM REVIEW:

~

C IN VIEW OF THIS AUDIT AND REVIEW OF THE QA PROGRAM AND CORPORATE
PROCEDURES :
A. IS THE QA PROGRAM ADEQUATE TO MEET THE YES NO
G&H'S MANAGEMENT POLICIES, GOALS AND ’
OBJECTIVES? X
REMARKS : X

B. ARE THE EXISTING PROCEDURES ADEQUATE AND
IN SUFFICIENT DETAIL TO MEET THE REQUIREMENTS
OF APPLICABLE REGULATORY GUIDES, CODES AND
STANDARDS FOR NUCLEAR SAFETY-RELATED SYSTEMS
STRUCTURES AND COMPONENTS

‘
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TEXAS UTILITIES GENERATING COMPANY T (TR

CYGINA Y
JOB NO :

R - ST ,
DATE LOGGED: V.74 X s By “'""’"‘M-'
CYGNA Energy Services| LOG NO.: 477/ : M&uﬂ (o]

101 California Street Em: Bl Fp. X

San Francisco, Califo 11: : e . MM

ia 94117 s
CROSS REF . FILE 2
Attention: Ms. Nancy Williams

Project Manager

July 12, 1984

COMANCHE PEAK STEAM ELECTRIC STATION
CPSES CYGNA REVIEW
(PIPE SUPPORTS)
REF: 1) April 19, 1984 letter to N. Williams (CYGNA)
from L. Popplewell (TUGCO)
2) July 11, 1984 Telecon between J. Minichiello
(CYGNA) and J. C. Finneran (TUGCO)

Dear Ms, Williams:

This letter responds to CYGNA's concerns regarding ''bumpers'' on supports on
the main steam line and on weld calculations for composite sections.

As previously discussed in Reference 1 above (Page 8, Question 3), TUGCO
believes that these support configurations are acceptable and we do not
agree with CYGNA's assessment of these supports. However, in order to
satisfy CYGNA's concerns, we have re-analyzed the stress problems for the
pipes with these supports completely removed from the analysis. This
evaluation results in no over-stressed piping or supports. Therefore, in
the event these supports would behave in an unstable manner (which TUGCO
does not believe will happen)and in the event that the bumpers would not
perform their intended function, there would be no detrimental effects on
these piping systems.

Per Reference 2 regarding the main steam supports with composite sections,
the calculation packages for these supports did not consistently include a
calculation of the appropriate stresses in the welds between structural
members and cover plates for composite sections. However, all the subject
welds were acceptable for all stresses. In order to satisfy CYGNA's concerns
in this regard, we have reviewed all supports on the 18" feedwater lines and
30" service water lines to determine if composite sections were utilized.

We only found one other support on a feedwater line where a composite section
was used. The weld stresses in this support were acceptable.

If there are uny further questions regarding the above issues, please
contact Mr. J. C. Finneran at the site at Extension 521.

ADIVISION OOF TEXAS U TILITIES ELECTRIC ¢ OOMPANY



CYGNA Energy Services
e 2.
:gy 12, 1984

LMP/JCF/GG/cp

cc: D. H., Wade
J. C. Finneran

Very truly yours,

TEXAS UTILITIES GENERATING COMPANY
ENGINEERING DIVISION

e

L. M. Popplewell
Project Engineering Manager
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Domestic 127636968694

intenational 428813/234475 C/9

A Dravo Company
) kit
(ypd 2 P
July 13, 1984 /;_
GTN-69250 rJOI NO : 51/
. it iies ue R DATE LOGGED: f, ha
exas Utilities Generating Company . %
Post Office Box 1002 LOG NO. : fi%él A
Glen Rose, Texas 76043 FILE: 2l mE:
. 7./’ n "ﬁ: .:C(j
Attention: Mr. J. B. George CROSS REP. FILE S5 -
Vice President/Project Gen. Mgr. .
Gentlemen:

TEXAS UTILITIES GENERATING COMPANY
COMANCHE PEAK STEAM ELECTRIC STATION
G&H PROJECT NO. 2323
FOLLOWUP INFORMATION FROM G&H
REF 1: CYGNA COMMUNICATIONS REPORT DTD 7/2/84
REF 2: GTN-69233 DTD 7/10/84

By copy of this letter to Nancy Williams of CYGNA, attached
please find a response (to supplement that given in ref. 2)
to gquestion 1 of the referenced CYGNA Communications Report.

Should you have any questions, please contact either Steve
Lim or Henry Mentel.

Very truly yours,

' BS & Inc.
o 2 Lol
REBa-~ e:lc Robert E. Ballard, Jr.
l Letter + 1 Attachment Director of Projects

CC: ARMS (B&R Site) OL + 1A

== ==""N. Williams (CYGNA, Calif.) 1L 1A (telecopied)

C. Grace (TUSI Site) 1L 1A
D. Wade (TUSI Site) 1L
L. Weingart (CYGNA, Calif.) 1L 1A



SUPPLEMENTARY RESPONSE TO ITEM 1 OF CYGNA TELECOPIED QUESTIONS
ON JULY 2, 1984

In reference to the minor differences in snubber loads
reported in the computer printouts and the calculation book,
the analyst in his or her judgment deemed the load changes to
be small and as such would have no impact on the support
designs. As a consequence, the calculation book was not
updated to reflect these new loads and these minor load
changes were not reported in the pipe support vendor certifi-
cation.
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11 Pern Plaza
New York. New York 10001
212 760 4438
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Domestic 127636 /968694
ey PROJEGT FILE
A Dravo Company
T e ey
CYGNA : 74
GTN- 69249 JOB NO : iéi?‘/jz%/
DATE LOGGED : — L

Texas Utilities Generating Company

Post Office Box 1002 LOG NO. : ——-ﬁ-ﬁg >,
Glen Rose, Texas 76043 A | PnEC . &

FILE: . - -
° ./ &C‘ (< Lo
Attention: Mr. J. B. George CROSS REF FILE e

Vice President/Project Gen. Mgr.

Gentlemen:

TEXAS UTILITIES GENERATING COMPANY
COMANCHE PEAK STEAM ELECTRIC STATION
G&H PROJECT NO. 2323
PIPL STRESS REVIEW - MASS PARTICIPATION
REF 1: CYGNA LETTER 84042.008 DTD 6/24/84
REF 2: GTN-69176 DTD 6/29/84 ~
MASS PARTICIPATION FRACTION SENSITIVITY STUDY

By copy of this letter to Mr. Leo Colborne of CYGNA Energy
Services, attached is one (1) magnetic tape of the input files
for those problems selected per reference 2. The tape has been
prepared according to the format specified in reference 1.

CYGNA will verify that this tape is readible and will contact
Gibbs & Hill regarding G&H personnel traveling to their Boston
office. It is presently anticipated that Henry W. Mentel and
Steve Lim will be making that trip. Henry Mentel should be
contacted regarding travel plans and if there are any gquestions.

Very truly yours,

tijfs & g L, %nc.

|l *
.2 1SAa
REBa~-HWMe: lc Robert E. Ballard, Jr.
1 Letter Director of Projects

CC: ARMS (B&R Site) OL
L. Colborne (CYGNA Boston) 1L + Tape T12779
G. Bjorkman (CYGNA Boston) 1L
etz N, Williams (CYGNA Calif.) 1L

mn— D. Wade (TUSI Site) 1L
G. Grace (TUSI Site) 1L



Gibbs E Hill. Inc.

11 Pern Plaza

New York New York 10001
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DATE LOGGED:

a3

LOG NO. :

July

FILE:

2L L G R

2 [ Dor. R Loo

CROSE REF. FIL
GTN-LE5056 .

‘h

Texas Utilities Generating Company

Post Office Box 1002
Glen Rose, Texas 76043

Attention: Mr. J. B. George

Vice President/Project Gen. Mgr.

Gentlemen:

TEXAS UTILITIES GENERATING COMPANY
COMANCHE PEAK STEAM ELECTRIC STATION
G&H PROJECT NO. 2323
CYGNA IAP PHASE 3 REPORT

Gibbs & Hill has performed an overall review of the Phase 3
Report with particular focus on the Results and Conclusions
Section and with an eye towardes established action plans for

proolem resolution.
comments:

l. Section 5 - Results & Conclusions -

Page 5-10, Last Paragraph

In view of this we offer the following

Regarding NCR's -~ Gibbs & Hill does not review NCR's
on a routine basis; only when presented for our review
via formal correspondence or as part of a DCA/CMC

request.

2. Section 3.3 - Develop Checklists -

Pages 3-2, 3-3

Establishes the checklist identifiers, i.e., PI-mm
where mm = 05 to correspond to Stress Problem 1-023A.
In Appendix 1, the identifiers have been used as the
stress problem numbers in several cases.

(340
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GTN- 69296 -2~ July 27, 1984

Example: Checklist No. PI-05
Problem No. AB-1-005; Rev. 1

AB-1-005 - Should be AB-1-023A.

The problem numbers referred to on the pipe stress
checklists should be reviewed and corrected accordingly.

Pleas- advise of any questions.

Very truly yours,

\ y
L’ g \ -~ (‘\—&

Robert E. Ballard, Jr.
Director of Projects

REBa-SMMa:lc
1l Letter
CC: ARMS (B&R Site) OL
N Williams (CYGNA CA) 1L
D. Wade/G. Grace (TUGCo Site) lL (telecopied)
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Texas Utilities Generating Company A/aé(ﬁbll“L“a

Post Office Box 1002 " o)
Glen Rose, Texas 76043 8"7'6‘/--» Pf

Attention: Mr. J. B. George
Vice President/Project Gen. Mgr.

Gentlemen:

TEXAS UTILITIES GENERATING COMPANY
COMANCHE PEAK STEAM ELECTRIC STATIJON
G&H PROJECT NG. 2323
TAPERED TRANSITION JOINT SIF
REF: GTT-10424, DATED 7/11/84

Subsequent to the GaH intentions outlined in referenced GTT,

GeH has completed Part A of the plan of action pertaining to the
Stress Intensification Factor (SIF) for tapered transition joints
at equipment nozzle connections. The results are as follows:

1. Problem AB-1-61C, Rev. 0 - CYGNA's sample considered node
points 378, 420 and 439. The G&H node points where stress
intensification factors (SIF's) were input are 377, 419 and
438. Node 177 represents the end of a flange and contains an
SIF of 1.9. Nodes 419 and 438 represent the end of an elbow
to flange connection and contain SIF's of 3.5 and 4.271
respectively. Therefore, the analysis contai.s the appro-
priate stress intensification factors at the :quipment nozzle
connections.

2. Problem AB-1-151B, Rev. U - CYGNA's sample considered node
point 1 which represents an embedded portion of pipe and not
the piping to equipment nozzle connection for the spent fuel
pool cooling water pump. Node point 1 does not require an
SIF. The node point at the equipment nozzle connection 1is




Gibbs E Hill, Inc.

GTN-69303 -2~ July 31, 1984

3.

node point 83 which represents the end of a flange and
contains an SIF of 1.9. Node 1 is the node point of the
discharge nozzle connection for adjacent problem AB-1-15l]A.
Therefore, the analysis contains the appropriate stress
intensification factor at the equipment nozzle connection.

Problem AB-1-57, Rev. 0 - CYGNA's sample considered node

points 76 and 116 which are at the equipment nozzle con-
nectiong to the reactor coolant drain tank heat exchanger and
the excess letdown heat exchanger respectively. Due to the
weld configuration, a stress intensification factor at these
locations is not required. Westinghouse equipment drawings
501B572 and 5C1B574 indicate that these 4-inch nozzle
connections utilize a butt weld end prep configuration. G&H
Specification, 2323-MS-43B, requires that "all sharp chang<s
in sections of any weld shall be eliminated” which results 1in
a flush weld between the equipment nozzle and the adjoining
pipe. Figure NC-3673.2(b)-1 of Subsection NC to Section III
of the ASME Code states that for a butt-weld that has been
reworked flush, the SIF is equal to 1.0. Thus, the stresses
are not intensified at these equipment nozzle connections;
“ustification for not considering an SIF at the said
locations is therefore provided.

Problem AB-1-167-B, Rev. . - CYGNA's sample considered node

point 204 which is the piping connection to a flexible
connector. This connector is made out of neoprene and
utilizes stainless steel clamp ass mblies to conrect the
adjacent piping. An SIF at this connection is therefore not
required.

Problem AB-1-40, Rev. 0 - CYGNA's sample considered node
point 34 which 1s the equipment nozzlz connection to the
regenerative heat exchanger. Due to the nozzle weld end
configuration shown on Atlas Industrial Manufacturing
equipment drawing D-4313-7, a stress intensification factor
at this location should have been considered. However, the
nozzle weld end configuration can be considered as a tapered
transition and when the associated SIF of 1.9 maximum (per
Figure NC-3673.2(b)~1 of Subsection NC to Section III of the
ASME Code) is applied at this location, the stress results
are still within the Code allowables and are as follows:

- g——
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GTN- 69303 3= July 31, 1964
Eg. 8 = 7184 psi&L 17,200 psi
Eq. 9 (upset) = Bl4]1 psi= 20,640 psi
Eq. 9 (emergency) = 8786 psi«€ 30,960 psi
Eg. 10 = 5185 psi«27,800 psi
Eq. 11 = 12369 psi£45,000 psi

Omission of the SIF at the equipment nozzle connection does
not adversely affect the analysis.

6. Problem AL-1-150G, Rev. 0 - CYGNA's sample considered node
points 1 and 17. Node point 1 is at the connection to the
thermal regeneration demineralizer and node point 17 is in
the vicinity of the resin fill opening. Due to the nozzle
weld end configuration shown on Westinghouse drawing 271C900
and the flange arrangement shown on drawing FSM00143, a
stress intensification factor at these locations should have
been considered. However, when an SIF of 1.9 maximum is
applied at these locations, the stress results are still
within the Code allowables and are as follows:

Node Point 1

Egy. 8 = 2047 psi &€ 17,200 psi
Eq. 9 (upset) = 3035 psi & 20,640 psi
EG. 9 (emergency) = 3387 psi & 30,960 psi
Eq. 10 = 2369 ps1 &£ 27,800 psi
Eg. 11 = 4416 psi & 45,000 psi
Node Point 17
Eg. 8 = 1215 psi& 17,200 psi
Eq. 9 (upset) = 1215 psi & 20,640 psi
Eq. 9 (emergency) = 1215 psi 4 30,960 psi
Eg. 10 = 0 psi® 27,800 psi
Eq. 11 = 1215 psi & 45,000 psi

Omission of the SIF's at the said connections does not
adversely affect the analysis.

In conclusion, GsH agrees that three (3) of the ten connections
do not contain a stress intensification fact~r. The analyses
involved are AB-1-40, Rev. 0 (node point 34) ond AB-1-150G, Rev.
0 (node points 1 and 17). Based upon our find.ngs, GsH will
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perform Part B of the plan of action outlined in the reference
GTT. I order tc complete this review in a timely manner and
since it involves considering a formidable amount of analyses
(approximately 272) the following methodology will be followea:

1. Determine which analyses con:ain eguipment nozzle
connections.

2. Determine if a stress intensification factor was or was not
considered at the connection.

3. If the analysis contains equipment but no SIF was considered,
the stress results at the applicable node point will be
multiplied by the appropriate maximum SIF.

4. It the resulting intensified stresses remain within the
allowable limits, the analysis will remain acceptable.

5. If the resulting intensified stresses exceed the allcwable
limits, the piping to nozzle mismatch will be considered to
arrive at a decreased SIF.

6. I1f the stresses still exceed the allowable limits, equipment
and weld end prep detail drawings will be reviewed to obtain
possible relief.

Results of the above plan of action should be available by
August 17, 1984.

1f you nave any questions, please contact H. W. Mentel (x6302) or
F. A. Colucci (x5203).

Very truly yours,

GIBBS & HILL, Inc.

4 ™ Torosr

R. E. Ballard, Jr.
Directcr of Projects
—abnc

REBa-HWM/FAC:lc
1 Letter

CC: ARMS (Bs&R Site) OL
D. H. Wade (TUSI Site) 1L
e N-Williams (CYGNA CA) 1L
G. Crace (TUSI Site) 1.
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August 3, 1984
GTN-69316

Texas Utilities Generating Company
Post Office Box 1002
Glen Rose, Texas 76043

Attention: Mr. J. B. George
Vice President/Project Gen. Mgr.

Gentlemen:

TEXAS UTILITIES GENERATING COMPANY
COMANCHE PEAK STEAM ELECTRIC STATION
G&H PROJECT NO. 2323
REVISED MASS PARTICIPATION
FRACTION SENSITIVITY STUDY
REF 1: GTN-69162 DTD 6/26/84
REF 2: GTN-69279 DTD 7/20/84
REF 3: GTN-69176 DTD 6/25/84

ttached please find the revised plan of action regarding

Mass Participation along with a listing relating functional

schedule milestone dates. Should you have any gquestions,

call this office.
Very truly yours,

GIBBS & HILL, Inc.

A s
,%{ W\t aneor

Robert E. Ballard, Jr.

)/ Director of Projects
?ﬂ M@
M.A. Vivirito
Vice President Power Engineering

Approved: _

Vi
REBa~- e:lc

CC: ARMS (B&R Site) OL
RBe Wade (TUSI Dallas) 1lL 1A (telecopy)

Westbrook (TUSI Site) 1L 1A (telecopy).XxAS“«4.*TEd BY

1L

G. Bjorkman (CYGNA MA) 1L 1A
1l Letter N. Williams (CYGNA CA)

D. Westbrook (TUSI Site) 1L 1A

5. Sl ot
TEECRY IR




REVISED MASS PARTICIPATION FRACTION SENSITIVILY Swuuy

GIN-69162 dal«d June 26, 1984 establishec the Gibbs & Hill plan
of action for tie Hass Participation Fraction Sensitivity Study.
Item 3 in that GIN stated that upon compiction of the re-analysis
of the five ‘5) selected problums a preliminary report woule be
issued and an assessment madce with regard to éaultional reguired
wOork. The status report issued under GIN-69279 uutec July 2¢,
19C4 generalized as to the type of additional worx or tollowup
actions required. Those followup actions were:

é. Need for an expandeu review (more problems)

b. Further re-analysis of the five (5) selected peoviems (wikh
rctinements to reduce loads)

C. oSubmittal of revised loads to PSE to check support GadegUaly e

vascd upon the preliminary information gathered to date, Gibbe &
Hill has ceemed it appropriate to expend the roeview of the pilping
analyses. In essence the original plan of action 1s now revised
with changes being wade 1n review criterla and in the SCupt
(number of problems) 2f the Study. The revised plaen of action
for the Study 1s as tollows:

1. The scope of the Study will be expandecd beyondc the originally
sclected five (5) problems. A representative sampling will
be mace of those problems which are consigercd to contain the
extreme paramcters in regards to high frequency response. In
CTN=6917¢ dated June 29, 1934, Gibbs & Lill presentec Charts
l, 2 & 3 oighlighting thc mess pavticlietion puercentages
calculated tor the 'x', 'y' and 'z' dircctions for the 200
stress proolems in its initial survey. A review of thoese
Charts sihow that 1¢ problems exhibited an 'x' mass fraction
under 1C percent, 22 problems u 'y' mass fruction unler 10
percent; tour (4) problems a '2' mass fraction under 10
percent. An initial representotive sample will be drawn from
these worst case percentages with the followlng wdditionai
parcmeters being considered:

a. The first natural froguency ang number ot moues
considerea 1n the original as-bullt analysis

b. The pilpe size, schedule and weight

Ce ihe number ot anchors and plpe Supports

d. Concentrated welghts in the analysis, i.c¢., valves
&5 The builcing(s) to which tne piping is supported

& The Response Spectre utilized (refined versus unretined)



g Ecismic anchor movements.

/. sclection of the actual problems to be analyzec consiaering
the above paramcters 1s beiny preparcd and will be submittod
on August £, 1°84.

ine problems in the representative Sample will be re-analyzed
utilizing tne ADLPIPE computer program version C (counsistent
with the version usea in the Ooriginal as~buillct unclysis).
Introduced into this Fe=analysis will be & static scisalce
dnulysis based upon the respective 'x°, 'yY' and '2' Lero
Perload Acceleration (2ZPA) assoclated with tie Struse Faoblua,
“he loads obtainea in this manner will be comparea with those
originally deriveu in the cynamic analysis perform=u uuring
the as-bullt program (which utilized a frequency cutott ot 33
Hertz). The two (2) sets of louds (Ori1ginal dynamic/22:)
will be compared and the higher values uscu to check the
sSipport designs.,

The soove method outlined 1is cucrently an acceptuble lnaustry
methoé of checking the adequacy of the piping system unu its
Support designs in regard to high freyuency responscs. In
acdition 1in a telephone conversation with Hancy Willilams of
CYGNA Frnergy Services placed on Tuesday, July 31, 1904, “s.
willlams concurred that thnis type of check ol the ettcct ot
«PA was the method used by CYCNA's reviewer during the
independent audits, and is acceptable to CYGNA.

with tae results ot the re-cnulysis Cibbs & Lill will follow
@ 10 percent acceptance criteria. If the ncw totul support
loau 1s within 10 percent of the original no further work
will be performed. For those cases above ¢ 10 percent
Increase 1n load Gibbs & Kill will mane refinements tc the
analysis. oLuch refinements will consist of:

a. Usc Ot refined response spectra, 1f not Ooriginally
utilized

. USe o a more specitic 2P+~ (for tue tactoring ot
resultant loads), Presently the acceleration asscciatou
witn the cutorf freqguency of 33 Hertz 1is being
conservatively utillizeu as the ZPA. Therc can be o
reauction in ZPa at higher frequencics. Besides o nor
dccurate IPA, credit will be taken of the relalive
location ot thne Plplng sSystem supports being analyzed
with respect to the SUpporting building(s) to lower any
LNUo conservatism inhercnt in tne envelopea Responsc
Spectra curve.

s Use ot refined seilsmic anchor MOVEeEments,



4, With the refined re-analysis a check will be wede of the
suppoct design loud margin for thosc supports still having «
greater than 10 percent totai loud lncreasc.

Gibbs & Hill is optimistic that utilizing the above step By
step evaluation ot the &4PA eftect on the worst case
representative sample will dispense with tine mass
participaetion issue. Followling 1s o simplificd summary ot
the recommencec actions.

Focr eacti of the problems contained 1n tuc worst cuse
tepresentative sample (wmuss fractions less than 10 pereent):

step 1 - Analyze the ZPA effcct

step 2 - Compare the resulting loeas with tiosc oi tho
original dynamic analysis (as-built)
|
a. If the original support design loads arc highuer, no
further evaluation 1s creyulred

b. If the 2PA essociateu louds result in & total desiyn
load increase of less than 10 percent, no further
evaluation 1s required

Ce If the ZPA assoclateo loads constitute a greatcr then 1C
percent increase in total loa’s proceec to Step 2.

Step 2 - Pertorm « refined unalysis or the IPF eftect (more
specific ZP& ana Shit)

Stcp 4 - Same as Step 2, a & b =-- no further analysis;
if ¢ == procecd to Ltep 5

Step 5 - LCvaluation oL the deslign loud mMergli 1N tie SupLorts.

Lepenuing on the outcome of the results Of Lie ubOvVe aliclyscs,
adéitional saapling analysils may be reyulired.



MASS PARTICIPATION SENSITIVITY STUDY - FUNCTIONAL SCHEDULE MILESTONES

1. Problem Selection/Data for Refinement

(note 30 problems) August 3, 1984 - August 8, 1984

2. Reanalysis Incrrporating ZPA Effect for comparison

(first 15 problems) August 8, 1984 - August 15, 1984

3. Reanalysis Incorporating ZPA Effect for Comparison

(second 15 problems) August 15, 1984 - August 22, 1984

4. Refined Reanalysis as Required
August 22, 1984 - August 30, 1984

5. Report to PSE - Supports with Load Increase to
Check Margin

August 17, 1984 - August 21, 1984
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TEXAS UTILITIES SERVICES INC,

OFFICE MEMORANDUM H\mi’_m F“.[

To__J. B. Beorge Cﬁ_-'h:rw -
MES) -"‘fl. .
Subject CHE PEAK STEAM ELECTRIC STATION -—— — —9¢7r 7
DATE LOGGED : _.--_X/J [sV
LGC KG. : # 7Z . _ o
FILE Q11 bhe % .
A Pne. ere. Loe
The following is submitted in response to yoUrC#eQaest regarding-the- —

nisterica) path and current status of the proJect document cuntrol
progranm,

In May of 1982, project management directed the re-evaluation of the
CPSES document control system in an effort tc strengthen the system
and improve its overall efficiency. The first step fn this process
was 2 realignment of supervision with an initial charge to evaluate
OCC in terms of efficiency with respect tc the total control and
distribution process.

The immediate results of this evaluztion were 20 increase efficiency

by the proper organfzaticn of DCC manpower, Thase included establishing
priorities, specific task sequenceés, and job descriptions. In parzliel,
equipment invantories were re-evaluated considering cagabﬂ*ty. cost
effectiveness, operator t=afning, and maintenance (fncluding history
and contract commitments), The results, when implemented ir conjunction
with new equipment purchases, enabled DCC to recover some dccument
control furctions previvusly managed outside DCC, and effect current
file retrievability, reproduction, and distribution.

The seconc phase of the evaluation consisted of an integrated review of
the total cistribution process. It was clearly recognized that cen-
tralizing drawing and design change control would strengthen the system
and provide & mere positive means of control. Inm Tate 1982, the concept
of managing these controls by 2 Timited number of DCC-managed satellftes
was oricinally proposed.

The “satellite concept” -~ although in preliminary cutline form -- was
observed during the CAT investigation by NRC personnel. Although the
DCC effort was not found by CAT to be deficient, the team comrented the
satell1te approach would minimize the “general risk" innerent to the
existing program and simultaneously enhance positive control.

The first satellite was implemented in may of 1983 to support the Startup
and Startup Support Groups. Fy)) implementation of the satellite prograr
was accorplished August 1, 1983, with the operation of five (5) tota!
sateliftes supporting CPSES,

B8R r1ae




J. B. George
Sept. 6, 1983
Page 2

During the implementation phase of the satell{te system, CYGNA began
their Independent Assessment Program at Comanche Peak. Several observa-
tions were noted indicating inconsistencies in DCC's design change
records. The incunsistencies resulted, in part, from start-up d1ffi.
culties of the satellite system and from human error. Additional
confusion was created because of the Tack of understanding 1n1t1l11{.

by CYGNA, of the function of the Design Change Tracking Grouo (DCTG).

The DCTG 1s the engineering group charged with maintenance of the
CMC/DCA Master Index used for tracking/statusing the engineering/design
review of design changes. This group s also the prirary Engineering-to-
DCC interface.

The original CMC/DCA Master Index was maintained by fiibbs & Hi1l to
track their fnternal design review effort. Because of the manner in
which this index had been maintatned, a comparison of applicable design
changes {n that document would appear, at face value, to be discrepant
with DCC's manyal design change logs. The DCTG 1s currently reviewing
each design change for completeness and accuracy with regards to tne
status of design changes and the proper drawing references. When this
purging effort is completed, a computer data base will exist such that
PCC's manual design change tracking systear may be eliminated, The
merging of the two systems is scheduled to occur on October 15, 1923,
and will eliminate all discrepancies from the past.

Unt1) such time as the merger {s made, DCC's manual design change tracking
syster remains as the controlling mechanism for design changes. Irm order
to assure that identified discrepancies are corrected and that positive
controls are fn place, an independent monitoring tear which reports
directly to DCC Management, has been established. This team constantly
rotates within the OCC syster assessing and "auditing" distribution
control. The team's scope includes each drawing, specification, pro-
cedure, ard associated changes entered in the control system. These
personnel have been delegated no production responsibility except auditing.

Tre above actions, a1l combined, will yltimately result in 8 strengthened
OCC system and will provide the positive controls that are necessary.

JTM:pew
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Texas Utilities Generating Company UG NO. : —— T 75{;
Post Office Box 1002 . /
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Attention: Mr. J.B. George
Vice President/Project Gen. Mgr.

Gentlemen:

TEXAS UTILITIES GENERATING COMPANY
COMANCHE PEAK STEAM ELECTRIC STATION
G&H PROJECT NO. 2323
TRANSITION JOINT SIF AT
EQUIPMENT NOZZLE CONNEZTIONS
REF: GTN-69359 DTD 8/17/84

By copy of this letter to Nancy Williams of CYGNA, attached
is a copy of the Gibbs & Hill Calculation 2323-EQ-SIF
referred to in the above reference. As can be seen all
nozzles are acceptable. In those instances where a cal-
culation check was performed it should be noted that the
taper transition SIF of 1.9 was applied across the board
without account made for the pressure term or for the .75
factor in equations 8, 9 and 11. This across the board
application was done for expediency and due to the low
magnitude of stresses found in the majority of cases. 1In
several instances this approach was not applicable hence the
pressure and .75 factor was accounted for.



Gibbs E Hill. Inc.
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Gibbs & Hill feels that this calculation more than adequately
completes the plan of action on this item. Note that not
included with this transmittal is the calculation attach-
ments to 2323-EQ-SIF which are ccpies of the related ADLPIPE
analyses microfilm. These can be made available upon request.

Very truly yours,

GIBBS & HILL, Inc.

,\4 oh\ nyul\ﬁn/r

Robert E. Ballard, Jr.
41“‘“ Director of Projects

REBa-HWMe:1lc
1 Letter

CC: ARMS (B&R Site) OL
_,,,_—————;=ﬂﬁ Williams (CYGNA, CA) 1L 1A
D. Wade (TUSI Site) 1L
G. Grace (TUSI Site) 1L

i
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‘ Gibbs € Hill.Inc. JobNo. 2322-04¢

Clet "Twus)

Subject 'ruecrc.d ~Tronsidien TJondt S.T.F A% Eau

Pmcn-\-

CalculaonNumber 2223- EQ-S.F SheetNo. 2
:F—ﬁ v [ Dus | Rev | Owe | Pev | Due | Pev | Dee 1
«J27
I anformation Ma=cix '
Ne. | Pre b, |Equipment | 5. T F s.T. . Comments
AR - Accounted |Effect
For IV Accouwnted
ORIG AL AALISS  For
- 1= Yes Nes N/A N /A
-2 -2 Yes Yes N/A N/A
"3 -3 Nes Yes N /A N/A
- 4 1-4 Yes Yes N /A N/A
s \ -5 Yes YesS N /A N/A
(A 1-G Nes Yes N/A N/A
) 1= Nes YeS N /A N/A
8 -8 Yes Yes N /A N /A
- N 1-9A No N/A N /A N /A
" e 1-96 N o N /A N /A N /A
- \-9c No N /A N/A N /A
-2 1-90 No N/A N /A N/A -
3 I=10A~ | Yes Yes N/A N /A
4 =106 No N /A N /A N /A
s 1-10¢C. No N /A N/A N /A
- 16 1=100- | Yes No Nes See Calc, Pasg i
" I =11A NYes No Nes See Celc. Peae 12
18 -8 Yes N o Yes See Cmlc. Page 13
™ i-nc Nes e s N/A .
2o 1-12A~1 Yes Yes N/A N/A
21 =128 No N /A N /A N/A
22 1-i20 N e N /A N /A N /A
) -2 E N O N/A N/A N /A
- 24 1=19A Yes Yes N /A N /A
25 =196 Yes Yes N/A N /A
26 |-19c N o N/A N /A N /A
2 =21 Yes Nes N /A N/A
- 29 1=22A No N /A N /A . NJ/A
~8% _ =23 No N /A N /A . _N/A
% ||-23cC No N/A N /A L N/A
-3 1~22D No N /A NA T . NJA
22 -4 No N /A N /A . N/A
- a3 =271\ Yes N o Nes See Calc. Pogc 14
- 34 =28~ 1 Ye S Ne Yes See Calc. Feqc 17
as =29 K No NJA N /A N /A
3¢ (=29 L Ne N /A N/A N /A
a7 =29 m N o N/A N/A N /A
CheckingMethod #  ; IS EES aeam ovswre F-166, 7-82



: N
‘Gibbs E Hill.Inc. JobNo. 2323-04a6c Clent Tus|
t  Subject beﬂtd Treans . 4ien Jondt S.T.F Ax Eju'-pmcn'*’

CalculaiorNumber 2222- ea- S| F SheetNo. 4
!
oc. |8/ [s4
w/11/84
No, 'Prgb‘ !’u-Pmcn'f 5.T.F S.XT. F Coanmch‘\-s
AG - Accounted | ELSfecct
For IV Accounted
| hradl AL ATV e~

38 1=29N- | N o N/A N/A N/A

*9 =290 | No ~N/A ~N/A NJA

aoc 1-29f No N /A N/A N/A

4l \-29S | N o N /A N/A N /A

agz =297 No N/A N/A N/A

43 1-29u N o N /A N/ A N/A

AL -2V No N /A N /A N/A

as |- 29w No N /A N/A ’ N/A

ac \=-29% No N /A N/A ' N/A

a9 1-29Y N o NJA N/A N/A

a8 =292 No NJA ~NA ~7 A
~-49 |1-30-| Yes No Nes Cee Calc Pege 20
- 50 =31 Yes No Yes See Cale. Ffoqe 21

s =32 Nes Nes ~N /A N/A

52 =373 Ye s Yes N /A N /A
- 53 |~34A Yes No Ye s See Calc Fa:g £e

54 =324 B Yes Yes N /A N /A
-ss 1-324C Ne s No Yes See Calc. Page 23

sé 1-35A Neo N /A N/A 2 N/A

57 |~ 35E-| No N/A N /A N/A

5§ 1-35C No ~NJA N~ /A ~NJA

59 135D N o N/A N/A N/A

ee I=35E No N /A NJA ~JA

€| I~38 & No N/A ' N /A N/A

€z =3¢ N o N /A NA NCJA

€2 |1-378 Neo N/A N/A N /A

64 |1-37w No NJA ~JA N A

és  |1-37 X No ~N/A N /A , NN

66 |1-37Y No N /A N/A . R

2 li-372| No N /A N/A O ON/A

ée |[\-490 Yes No Yes See GTN 9303, 7/31/é4
- 69 1-42A Yes No Nes See Calc. Pege

20 |~AZ B N o N /A N/A N/A
- 7 |-45Q Nes Nes N /A N/A

72 -4 R Yes Nes N /A N/A

73 |i-455 Yes Yes N/A N /A

724 |i-4acs~ Yes Yes N/A ~N/A
CneckingMethod #  } (S 250 wem arowne F-166, 7-82



OlbboGHmlnc JobNn. 2223-0c4a6

Chort Tu s\

W .opefcd Troens %t orm Jont S.XT.F A Cc}u Pm¢h+

CalculatonNumber 2322 - Eq - | &

SheetNo. 5

Oue

Dete | Rev

e .

Data g

Date

fedfsal

Preb

. P
Acccuﬂ*cd
| For #

off 1§ WAL A S

S.T. =

=Lfect
Accoun=ted
Fer

Commen=ts

Yec
No
No
Yes
\Tgs
NYes
Nes
YeS
Yes
Yes
NYes
NYes
ch
Yes
Yes
Yes
Yes
Nes
Nes
Yes
Yes
No
Yes
Yes

1 ey e

Ne s
No

No

Nesg

Nes
~N/A
Nes
Ye s
\(Cf)
N o

Yes
b & Y -
Nes
Yes
N/A
N /A
Ne s
Yes
Yes
Nes
N/A
No

Nes
Yes
Yes
N o

N o

No

Yes
Nes
Yes
No

Yes
Yes

Nes
NYes

A e s s Aprlty COMOSrSO
ernca Caosator Resis comperse
. wmn‘.iwﬂmmmudn—

N /A

Nes

Yes

N/JA

N /A

~N/A

N/A

N /A
N /A

NYes

N /A
N/A
N/JA
N /A
MJA
N/A
~ /A
N /A
N /A
N /A
NYes
N/A
N/A
~N /A
Yes
Yes
Nes
N/A
N/A
N/A
Nes
~N/A
N /A
N/A
N/A

N /A

f\l/A
Cee Cailc
Sec Calc.
N/A
N /A
N /A
i
See Qg

N/A
N/JA
N/A
N /A
N/A
N /A
N/A
N/A
N /A

N/JA
N/A
N /A
See Coalc.
See. Calc
See Coc.
N /A
N/A

See Ceo ie
N/A
N /A
N /A
N /A
~N/A

Sec GTN 69 30?‘

pn:c_ r4-3
Pa:,e. 26

!ﬁr’:c 27

See GTMN 69303, /3 ]84
See Calc.

Pose. 28

chg_
p&’r'c—
Posc

30
32
37

7]31| 94
Posg, 29

F-166, 7-82




Gibbs & Hill.Inc. JobNo. 2323- cag Clent T us \

{ &m T.PQI’CA T~63l+\°n ¢°lﬂ+ S'IF A 4 E’u{emgn+

CalculatonNumber 2323-gQa- S|~ SheetNo. &
Datie | Rev | Dae | Fev | Due Fear. Date | Aov | Due
!
Ui 0
No Pro !1uiPm¢n‘\’ £SIX. ST & B nt s
s Accounted | Effec
For W Accouvntcd
oI binA L ANRLYIIY Cor
1'e [1-6gcnl  Yas Nes N/A N /A
"n3 |=62 0D~ Yes NYe s N /A N/A
1a 262D Yes N o Yes Sea Calc. P-ﬂg 40
IS |1-62E Nes Yes NJA N/A
Mg |1=62F Yes No NYes See Caic. P.3=_4|
18 1 ~62 X~ Nes Yes N/A N/A
o 8 bl D < p NI/A N/A NTA
120 | 1-622-| Nes Yesg A /A
121 | 1-62A Yes Ya o Ay g
-1z |\-628 Yes No Nes See Cate. Pegje 42
23 |2-€3H No N/A N/A N/A
iz4 1-63C No N /A N/A ComDined with AB=-1-0C3p
Ies | \-63D Yes Nes N/A N/A
12€ | 1-GaA Yes No Nes See Cale. Pege 43
438 e e N/A N/A N/A
128 | I=64C No ~ /A N /A N/A
129 1~6AD Ne N /A N/A N/A
- 130 1~C4E No ~N A N/A NIA
131 |1~eAF Yes N o Nes See Colc. Peoge 44
132 |i1~6s Yes Yes N /A N/A
133 [1-66A~) Yes Yes N/A N IA
134 |-l Yes Yes N /A N /A
ol S Jos Nes N /A N /A
= Bt . N/A N/A N/A
137 -6 T No NJA NJA N/A
- 138 |\-67U No N /A N /A NTA
139 |1=6v Nes Yes N /A NJA
140 |I1=e7x No NJA NJA N/A
14, |2-€7Xx No N /A N7A CNIA
142 -6 Y Neo N/A N/A NJA
143 |I1=-e7E Yes Yes N A o 1A
i ol Sy i N /A N /A
- |45 |2-6E8T NOo N/A N/A N/A
147 [1-68v-\ Yes Nes NA n A
V4R |(-eex Neo ~N/A N/ A N /A
o l. glm’# 'cv.’.'z.-mh-m F"%' 7-82
o



'Gibbs € Hill. Inc. JobNo. 2222-046 Clent Tus )

. Subject -roeerf.d Trans tien Joeind ST F. A4+ Egqupment
CalculatonNumber 2322- Ea- S\ SheetNo. 7

Revison Dale | RAev | Ome | Rov | Due | Rev | Dae | FRev | Dee

/
"
C 2 &

No. [Preb ‘1U-Pﬁeﬂ+ S.T.F. s F Commen=s
AR~ Accounded | EfLec+t
For Accounted
oM GinAL A/ Y315 For
149 |[2-68Xx No N/A ONJA N /A
I1SO | (=68Y Ne ~N/A N /A N/A
151 |[1-e02 Yes Nes N /A N /A
152 |1-69 Yes Nes N/A N /A
153 |1=90 Yes Yes N /A N /A
154 [1=A Yes Yes N /A N/A
Ig§s |i=1'e Yes Nes N /A N/A
16 |[I1=-72 No N/A N/A N/A
IS? |1=72 No N /A N /A N /A
IS8 V=74 No N/A ~N /A N /A
IS | V-8 Yes Yes N /A N /A
- 160 | 1-7%6A Yes No Yes See Calc. Pogec 46
16 1-76 8 No N /A ~N/A N/ A
12 (1= Nes Nes N /A N /A
163 [ 1-78 Yes Yes N /A N/A
164 |1-79A No N/A N/A N/ A
165 |[1-796 No N/A N /A N /A
166 | \=79C Ne N/A N /A N /A
&7 [1=79D No N/A N /A N /A
1eg | 1-7E No N /A N/A N /A
169 [ 1=79F Nes Yes N/A N/A
190 | 1-80A No N /A | N/A N/A
= 171 |\-000B Mes Neo Yes See Coalc Pusg 48
192 |\~ No N/A N /A N /A
193 | \-800D No N /A N /A N /A
194 | 1-8] Nes Nes N/A N A
175 |\~ 86A Yes Yes ~N /A N /A
176 | \-ece No N/A N/ A CN/A
177 | 1-eec No N /A N /A N /A
- 178 | \=87A Ves Nes N /A N J/A
179 |1-87e No N/A r A O N/A
180 |1=-0MC-| No N/A N /A N/A
el [1-8fC Yes No Yes See Coid. Poge 49
182 [1-28D Nes Nes ~N /A ~N /A
183 ||-082E Nes N o Nes Sea Calc Fece §O
184 |1-8sw No N/A N/ A N/A
185 |1-gex No N/A N /A N/A
Checking Method # i Ko aove - sty o comparec F-166, 7-8.
M mmzm-ommnudn—

e e o



. Gibbs € Hill. Inc. JbNo. 2223-04c _Clent

v Subject Topcrc& Trang:tion Joadt S.T.F Ax Eqmpmgn-*-

CalculaonNumber z2*23-EQ-SIF SheetNo. 8
ovon | 05 [ D | Ao | Dwe | e e Due | Pex | Owe
/
. |8
-»> €/
No Preb. E%u'FmCrs‘\’ [ ol — &.T.F Cemmen ‘\'5
AG- Accounted | EXfFecct
For IN AcciwnTed
ofIGiadi AuMYS'd Feor
ge |1-887Y No N/A N/A N/A
187 |1-88® No N/A N /A N/ A
- 188 | (-89 Yes No Nes CSee Colc FPome ST
189 | 1-90 Yes No Yes See Calc. Poge S8
190 | =9 No N/ A N/ A N/A
19 |=92A Yes No Yes See Coic. Po:.g [N
192 | =928 | No N/A N/ A N/A |
193 |-Q3A} Yes No Nes See Colc. Po:‘g, &\
194 [ \-138 Nes Nes N/A N /A
195 | \-94 No N/A N/A N/A
- i9¢ | =95 Nes No Nes See Cmlc. Poge 63
197 | 1-96¢A No N /A N /A N/ A
198 | (-9606 | No N /A N /A N/A
199 | 1-96C | No N/A N /A N/A
200 | \-960D | Ne N /A N /A N/A
201 [ 1=MA-]|, Yes Yes N /A N /A
goz | \=170B Neo N /A N/A N/ A
203 | |=99¢C | Neo N/A N/A N/A
204 [ 1-970D | No N/A N/A NJA
2es |2-70 Yes Yes ~N/A N/A
206 |2-99A Nes Yes N /A N/A
ze? |2-110 Yes Yes N /A N /A
208 |I-I3FA~| No N/ A N/A N/ A
ceq |I-13se No N)A N /A N/A
210 [I-135C Nes Nes N /A N /A
211 |1-m13sD Nes Nes N/A N/A
212 [1-13sE-) Nes Yes N /A ~N/A
213 |I-1asF Yes Nes N/A N/A
— 214 |1-150F Yes No Yes See Calc Page 64
215 |2-s0F Yes No Nes See Calc. Pege €6
21e |1-1506 Yes No Nes See GTH 69303 7/31/84
- 217 |e-1s06 Nes No Yes Corra\aded +0 AR-\-150C
218 |\-1SoH Yes No Yes See Calc. Pegc 68
219 |2-i1s0mM Yes No Yes Correledad 4o AR-1=1SCH
220 |\|-i1SoX Yes No Nes See Calc. Page 70
ee\| |2-150x Nes No Nes See Cale. Pege 32
222 |\-1s0T Yes No Yes See Calc. Page 74
Checking Method #  } iS008 e comowes F-166, 7-82
o



. Gibbs € Hill.Inc. JobNo. 2323-046 Clent Tu s |

Subject Tepe red Trons d+iomn Toiand S T.F. A4 Equipmeni

CalculaonNumber z223- EQ- S|~ SheetNo. 9
Revison | Ge | Des | Rev Dete | Rev | Dae Rev. | Dae | Pev Date
I
gﬁ%‘i— :
L)
No Prob. .’u;fmcf\‘h e . T . ST Commentgs
AG- Accountecd | Effecct
Feor W Accounted
WAL ALY or
223 |z-1s0x Yes No Yes See Calc. Posc. 6
224 [\-1SIA NYes Yes N/A N/A
-—275 |[\-151B Yes Nes N /A See GTN 6'!303"'/3|/04
226 |1-151C) Yes Nes N /A ~N /A
227 [\-1510-) No N/A ~N /A ~N/A
22Ff |[1-\52 Nes Ye 5 N /A N/A
—-229 [\-1853 Nes No NYes See Calc. Pege 78
230 |1-154 Yes Yes N/A N/A
23, |I-155 Nes Nes N/A N /A
232 | \-156 Yes No Yes See Calc. Pege 79
22332 | \-159A No N/A N /A N/ A
234 |58 Nes Yes N /A N /A
22 | 1=157¢C Noe N/A N/ A N/A
3 [1-158A Ne N/A N/A N /A
237 |1-15e8 Yes Yes N /A N /A
238 |i1-158C No N/A N /A N/A
239 [1-163-) Yes Nes N /A N /A
240 |1-1e5A4 Yes Yes N /A N /A
241 |[1-1e5@4 Yes Yes NJA N /A
242 [1-165¢ Yes Yes N/A N/A
—243 |1-165D Nes Yes ~N /A N /A
244 |[1-165E Nes Yes N /A MN/A
245 |\-esF NYes Yes N/A ~ A
246 |\-1656 Yes Yes N/A N/A
247 |[\-165KH Yes Yes N /A N/A
248 |I1-166A No N/A N/A N/A
249 |I1-16cB Ne N /A N/A N /A
250 |i~1e6C No N /A N/A N /A
2851 |1~166D No N /A N/A N/A
252 |1-1674-) Yes N/A N/A Same @5 AB-I-1678~|
253 |[1~1678) Yes N/A N/A See GTMN - 69303 -r/m[u
254 |I~eC Yes N/A N/A Same ags AB-1-1676-|
255 [1-1670- Yes N /A N/A Seme a3 AB-1-1670~1
25¢ |I-167E~ Yes N/A N/ A Same @5 ABR-|- 1678~
257 |i~167E-) Yes N/A N/A Same as AG- 1= 1678~
259 [\-168 No N/A N/A N/A
259 |r-169 Neo N/A N /A N/A
cinghetus? (S e F-108, 7-82
. POUS AN SRty OF COMDUAS Wil COFSRpONGNG U SN0 Uit O e cooes




Gibbs E Hill.Inc. JbNo. 2323-c4ac Clent Tus|
&m‘l‘opcr;é Trensidion Jon¥ S IT.FE._Ax EQU}m¢n+

CalculatonNumber 2z 223- g a- SIE SheetNo. 10
e e Dete | Rev e e Dats | Rev | ODae Rev. | Date
/
E‘ o C. 1
Checker (s f53
Neo. | Preb. E1u3fﬂ¢n+' £ F. S . X.F Commen=ts
AG- Accounted | E ffect
For v Accounted
bR i1GaAL ALy Form
260 | 1-170 No N/A N/A N/A
261 | -7 No N/A N/ A N/A
262 | I=M2 No N /A N/A N/A
263 | 1~174 Neo N/A N/A N/A
2¢4 |[i1-15 No N /A N /A N/A
265 | 1-1M0A Yes Nes N/ A N /A
266 |1-1788 Yes No Yes See Caic. Pege 8O
ce |1=nM9 Ne N/A N/A N/A
2GR |[(~180O NO ~N /A ~N/A N/A
269 |2-18) Yes Yes N/A N /A
27¢ |i1-186 No N/A N /A N/A
27 |1-188 No N/A N/A N/A
272 | 1-1eq No N /A N/A N/A
!
mm# i%&n‘m&m F-ﬁ. 7'82
NOUS N TS OF LTS @ CONeRpononNg DU N0 SRS Of M SO0



Gibbs E Miii.Inc. JobNo. 2323- cac Clent Tus |
w "'[‘ae.rgd Transi=tion SJ0int S XT.F. A=+ Equipwrmi=. T

CalculaionNumber 23z23- ea-SIFE SheetNo.
s
v/v /%9
Preblern AR-|-0D-| : .
"MAXINUN. STRLSS RESULTS
’é.ng Allowable Calculated
Condation !Equ.tion Stress Btress Yiode |S.1.F] Description
" ‘h i ‘q
lormal and 8
UP.l‘t | Sooo a \2 G ee? |
Normal and 9 1.2 &), oD
Upset |
Emergency “ 1.8 5, 239
e87|1.
[y NeY-To! A5 4 -9
Faulted - 2.45, =<
42 § el |I.
36000 4 &
gomu and 10 sA 2es |
pset .
4 | ce711.9
22500 -y
kormal and S:¢ & *96Y
Upset 11 A" 2D 54| ce7}1.9
27500
x J 4. MO 90 85 OF COMpUtS” @il CONEN0ONGNG NPV #C SIS Of BT Cooes



FOULS N Rt O COMOUAS Wil CONTSEDONGN NV 310 el O Tl COONS

Gibbs E Hill.Inc. JobNo. 2323-0c4c Clent Tus |
Subject Tapered Transi~ion Jo0int ST . F. A+ Equipic.
CalculationNumber 2323 -EQ- S|~ SheetNo. 2 i
Revison [ Date Rev. Date Rev Deise | Rev Dee e Date
-] [
e |o/is/ea
Chacker &
Preblemn AB-1-1IA
‘MAXINUY. STRESS RESULTS
’3‘"‘ Allowable Calculated
Condition |Equation Stress Stress tiode |S.1.F{Description
, p 53
ormal and 8 9
Upset |Soco rree s L
Normal and 3 1.2 §), T T
Upset
: |828 ™ 1.9
\2ocoo
Emergency v 1.3 8§, gl
2086 99 19
27 cc0
Faulted “ 2.45, e«
20806 99 | 1.9
€9 o0
Normal and 10 5, @375
Upset i 12529 99 1.9
g2 soo
lkoimal and S, 4 E e
37 soo
Checking Method # gwma..... F-166, 7-82




Gibbs E Hill.Inc. JobNo. 2322-c4c Clent Tus |
Subject Tapgered Trans = ion Joindt+ S T.F. A=+ E’mpw“ <.
CalculaionNumber 2323~ gea-~ SIF SheetNo. (2

— - ———

MO
A g /2 At

Problerm AR-1-1P ' . s 23 B

‘'MAXINUY. BTRLSS RESULTS

Plant Allowable Calculated
Condition |Equation Btress Btress tode |S.1.F|Description
s - a " sh . W
Kormal an (.9
Upset 2000 lo9e so6
Normal and 9 1.2 5y, 2?3 &
Upset 4399 506 |1.9
|®ocoo
Emergency 9 1.8 5, -7
5214 so¢ |1.9
29 coo |
Faulted 9 2.4 5, i _ |
5214 506 11.9
2000
Normal and 10 5, 498 ]
Upset : soe | V-9
470
ee soo >
lormal and $.4 6 ws 3
Upset 11 A__h s5eo| sce |1.9
37500
Chedong Method # i Ramraows Catnanty Ronds compwre F-166, 7-82
. w”:‘::x&ommn—a-nm i
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Gibbs € Hill,Inc. _JobNo. 2323-04¢ Clent T u S|
Subject Ta pered Transi+ion Jon¥ S.T.F A Equprent

CalculationNumber 2322- EQ- S\ F ‘SheetNo. 14
“Date | Rev | Dme Date | Rev Date | Rev | Dae
e e 1
‘ 7 "
Problem AB-1-27 Rev. & )
‘MAXINUN STRSSS RESULTS
;s,ng Allowable Calculated
Condition |Eguation Stress Btress ¥iode !S.1.F{ Description
- . é Sh A
Yo 1l an
”P:.’:: 16600 466 B (o
Normal and g 1.2 By A 877
Upset
ates | YME LY Y
Emergency o 1.8 5, “ ey
|
290680 8449 1.9
Faulted E 2.4 5y, e ‘
B ¥
39840 844 9 q
g;mal and 10 5 = 2
set
' oo | |'9
277éso 24
Kormal and S B
;4 85
Upset 11 A ‘
A4 250 n06k 1.9
F-166, 7-82
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Glbb.aﬂmlnc JobNo. 232323-0cA46

Clet —Tus\

Subject Yopered ~ronsition Joiad

S.XT.F A% E,u-FMCn“-

CalculaionNumber 2322- @ - S\ F SheetNo. 's
Revision | E “Date | Rev " Rev. Deate [
k-

< |8/ ]84

7 \w/3) ¥

-Pr':hlc'nﬁ Acs-\-a"l’ Rev. AL

‘MAXIKUY. STRLSS RESULTS

p
ys.n; Allowable Calculated
Condition |[Equation Stress Stress tiode |S.1.F]| Description
Yana | 8 > oy
wo an
Up:’:: ' 6 OO esss |SI| |9
Normal and : 1.2 8y .
Upset
Emergency “ 1.8 5 52~ 5
|
Faulted 9 2.4 5y ;
29840 o' 8 51 (1.9
Normal and 10 SA. -~
Rigd, ' 27650 bl £ ‘ﬂ
hormal and I
Upset 11 . A gx13 |S|9
44 250

ChedongMethod# ;z" e At Aowas compared

Resuin

COMEae
“uﬂdm‘mv‘ﬂﬂt—-d—-‘

ol N - - — - - R

F-166, 7-82
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CaiculaonNumber 2322- EQ -S| F SheetNo. &
Povieion B | v Ao T Dus | Pev | Due ] Aev | Oue
/
ac. |8
Preble~ AD-1-27, Rev. 4 3
‘MAXINUY. BTRLSS RESULTS
®
pa.n; Allowable Calculated
Condition |Equation Stress Stress ¥ode |S.1.F! Description
. 5 . En i S N e
 H) l an
UP?:: 16600 7176 bt
Normal and 9 1.2 By, —E9S
Upset - 2408 3219
B B A - \
Emergency Y 1.8 5, THoT
452 |22 |9
29880
Faulted 9 2.4 5y i
a9p40 | 14°E
Normal and 10 5, - €94
emeso | ‘9
Kormal and Sp+ Sy €7
44250 5
Catcutauor Rests COMGed
4 mn”dw‘ommn“dn_




Gibbs E Hill.Inc. JobNo. 2223- 0446 Ciet —Tus)\

.w "\"-?c-fed TroanSi=rier < Oind S.XT. - A Elu-ngﬁ“\'

CalculatonNumber z323- Ea- SIF EheetNo. 1
:ﬁ:”’b— Bov | Owe | Aev | D | Rov | Dme | Aev | Due
Preblem AG-1-28, Rev. 4 N
‘MAXINUN. BTRLSS RESULTS
'3"" Allowable Calculated
Concdition |Equation Stress Stress t¥ode |S.1.F{ Description
’ . i 5'\ - 2w
ormal ana )
Upset & 41799 42 1\.9
Normal and 9 1.2 8y c8 %7 9
Upset 42 1\,
Q920 £390
Emergency B 1.8 8, SRR ey g
l.
=qseo | 58
Faulted g 2.458 it
39840
ggmal and i0 SA- 22749 4 q
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Gibbs E Hill, Inc.

11 Pern Plaza

New York. New York 10001
212 760- 4438
Telex

Domestic 127636/968694

intemational 428813234475 L.[(JLAJQ?L‘jE
A Dravo Company " - :

August 23, 1984

l".. -.‘ %

CYC ]
GTN-69368 JOB X0 : [°2 i

DATE LG3GLY : 2 |
Texas Utilities Generating Company b 2 ——éiif 7/4&1/ =
Post Office Box 1002 LOG NO. - A 79
Glen Rose, Texas 76043 FILE: «QL/ }h{, e
Attention: Mr. J. B. George CROS . L L. e Lo/

Vice FPresident/Project Gen. Mgr. -

Gentlemen:

TEXAS UTILITIES GENERATING COMPANY
COMANCHE PEAK STEAM ELECTRIC STATION
G&H PROJECT NO. 2323
MASS PARTICIPATION
REF 1l: GTN-69316 DTD 8/3/84
REF 2: GTN-69339 DTD 8/10/84

With regards to the outlined plan of action in reference 1,
attached is the supplement to the problem sample established
in reference 2. Attached is a list of the additional sample
(15 problems). Whether or not these 15 problems will be
utilized is dependent upon the results of the first sample.

Should you have any questions, contact either Henry W. Mentel
(x6302) or Steve Lim (x5212).

Very truly yours,
GIBBS & HILL, Inc.

0 L St

Robert E. Ballard, Jr.
Director of Projects

o

REBa~IlWMe:lc

1l Letter + 1 Attachment

CC: ARMS (B&R Site) OL
D. Wade (TUSI Site) 1L
G. Grace (TUSI Site) 1L

~——e Williams (CYGNA CA) 1L 1A

G. Bjorkman (CYGNA MA) 1L 1A

2raye



Attachment to GTN-69368

PROBLEM NUMBER

AB-1-11C
AB-1-29K
AB-1-37B
AB-1-450
AB-1-51C-1
AB-1-522
AB-1-64A
AB-1-68V-1
AB-1-86B
AB-1-90
AB-1-92A
AB-1-96A
AB-1-1501
AB-1-166C
AB-1-174

(-

.

L]
"

Safegquard
Auxiliary

>
[

2. A = Unrefined Response Spectra
B = Refined Response Spectra

PIPE SIZE(S) BUILDING (S) ! MF CURVES’  NUMBER OF SUPPORTS
X ¥ Z A/B ‘

6, 8, 10 S .249 .123 « 522 A 25

6 .186 .585 -195% A 15

6, 8, 10 C .603 .182 .573 A 22

3/4, 1-1/2, 2 RI +202 320 272 A 18

3 E,A, C .043 « 157 .234 A 22

1, 2 S, A, C .625 .133 .155 A 34

12, 8, 6, 4 .430 -113 .186 . 51

10 s .150 .635 .559 A

10 | 4 .497 «3123 .156 A

3, 4 A .597  .189 .16l A 29

3, 4 S .207 .120 .181 A 12

2 S .265 .023 .118 A

3, 6 A .451 .108 .174 A 2

1-1/2 S .085 .002 .213 A

3/4, 4 s, C -604  .141  .334 A 8
263

s C = Containment RI = Reactor Internal Structure

F = Fuel
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Gibbs E Hill. Inc.

' =TS .
11 Penn Plaza l)
New York. New York 10001

212 760-
= 4438

i
Domestic 127636/968694 s
International 428813/234475

A Dravo Company ‘5{ [iﬁffL4§;::;.
TYOYR PF

August 24, 1984

CYGNA

GTN- 69373 —

JOB NO p o .
Texas Utilities Generating Company [ DATE LOGGED: 27 /v

Post Office Box 1002
Glen Rose, Texas 76043 Lo wo. . 7 g>L)

Attention: Mr. J. B. George

Vice President/Project s re 2L/ . "{‘éﬁﬁi,,
(- ull

Gentlemen:

TEXAS UTILITIES GENERATING COMPANY
COMANCHE PEAK STEAM ELECTRIC STATION
G&H FROJECT NO. 2323
MASS PARTICIPATION
REF 1: GTN-69339 DTD 8/10/84
REF 2: GTN-69368 DID 8/23/84

Attached for review by TUGCo Pipe Support Engineering (PSE)
are the results of the Mass Participation Fraction Sensitivity
Study for 15 of the problems from the referenced samples (14
from reference 1 and 1 from reference 2). These problems

are as follows:

AB-1-88X AB-1-71B AB-1-165F
AB-1-19B AB-2-52U AB-1-166B
AB-~1-27-1 AB-1-61F AB-1-167E-1
AB-1-29U AB-1-96C AB-1-178B
AB-1-29Y AB-1-156 AB-1-51C-1

Marked on the printouts attached are those support mark numbers
which require PSE review. Note that only those supports
identified with the mark numbers require review and that it

is only these which see a load increase (Note - support called
out regardless of the magnitude of the increase). The ioads

to be utilized by PSE from the printouts are those labeled
"ZPA" next to "U" (Upset) and "E" (Emergency) to the right of
each mark number.

Lraxve



Gibbs E Hill, inc.

GTN-69373 -3= August 24, 1984

Based upon a cursory review, Gibbs & Hill feels that these

load increases should not present a problem, however during

the PSE review for design load margin if such is not the case,
Gibbs & Hill should be notified for the purpose of consideration
of additional refinement. At the completion of the review it

is requested that the attached printouts be returned along with
PSE documentation verifying the acceptability of the load

increases.
Very truly yours,
GIBBS & HILL, Inc.
Robert E. Ballard, Jr.
M. Director of Projects
REBa-HWMe:lc
1l Letter

CC: ARMS (B&R Site) OL
J. Finneran (TUSI Site) 1L + Printouts
D. Wade (TUSI Site) 1L
G. Grace (TUSI Site) 1L

//‘2&. Williams (CYGNA CA) 1L
G

. Bjorkman (CYGNA MA) 1L
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GIN- 69339 D57 g
Texas Utilitics Generating Company ”V?J /R L/,;”f}
Post Office Box 1002 HIU/C / €Ll
Glen R ¢ Texas 76043 .
en Rose, Texas lugmef,er

Attention: Mr. J. B. Georgce

Vice Presicent/Project Gen. Menager WO qu

Gentlemen:

TEXAS UTILITILS GENERATING COMPANY
COANCHE PEAK STLAM ELECTRIC STATION
G&H PROJECT nNO. 2323
MASS PARTICIPATION
REF: GTN-69316 DATED g-3-24

With regaros to the outlined Plan of action in the reference Gil,
the 1initial problem sample (1% problems) hes been performed.
Attached is & listed of the Problem nunbers.

Note the following

1) Of the fifty (50) problems exhibiting a mass fraction under
10 percent (18X, 28Y, 42) there are 39 unique problems.
From these 39, 15 were sclecteu for the first sample.

<) These 15 problems cover a range of pipe sizcs from 3/4 1inch
Up to and including 24 inch.

3) 17The auxilieary, containment, fuel end safcguera buildings
ére considered; with all original énalysis being performed
with unrefincd response Spectra curves,

4) A total of 320 Supports are contained in these 15 problems.

CYGNA @9
[ "o
»1 .x..|“'.“‘u JOBNO '

CRARSMLE LY 20 ,gg DATE LOGGED: o g5 /s

.__f./ 4 LOC ¥O. : t: 8/

FiLE: 2./ 5. <A

e crRoss REF. FiLe 2.l SFag (L5 :‘:;19




Girbs & Hill. Inc g
o Gin- €9339 -2- August 10, 1984

ﬁ The next sct of 15 problems is beiny prepared.

; Should you have ainy guestions, contact elther Henry W. Mentel
) (x6302) or Steve Lim (x5218).

Very truly yours,

GIBBS & HILL, INC.

,&d oh\°0\o¢«x~—(

4. Robert E. Ballardg, Jr.
Lirector of Projects
KEBa-HWMe-SL:sce
1l Letter, 1 Attachment

€c: ARMSE (BaR Site) OL

D. wade (2Us1 Site) 1L

D. hestbrook (TUSI Site) 1L

G. Bjorkman (CYGNA hMa) IL, 1A
he Walliams (CYGNA Cz.) 1L, 1A
G. CGrace (7TUS1 Site) 1L




Attachment to GTN-693139

Problem _ 1 MF Curves< Number cf
Number Pipe Size(s) Bldg (s) X : 4 Z A/B Supports
AB-1-88X 4 c .373 .003 .547 A 5
"AB-T=198” 4, 13, 1.5 C&S .693 071 .416 A 52
—=/RB*I*27%1T7 16, 10, 6, 4 S .818 ,023 .717 A 46
AB=1w290; 6, 4 C .170 .000 .328 A 46
AB=TTZ9Y7 8, 6 C .264  .010 .236 A 42
AB-1-71B 6 S .355 .097 .600 A 10
AB=T-5201v 2 A .057 .082 756 A 18
(RB=TZB T 10 A .020 .332 .198 A 7
AB=TIETC-17 10 F .556  .099  .112 A 6
ABT=YETY 2 s .240 .259 045 A 9
é

;’73:; PAB=T=TS6Y 12 < .356  .026 .284 A 5
AB®1=TESTY 3, 2, 3/4 s .087 .000 .101 A 26
(RB>I=166Bv 1.5 S .099  .001 .217 A 5
RB*T=TE7E>1) 24 S .015  .208 .280 A ]
KB=T<178® 12,6 AsC .462  .058  .270 A 39
5/18 12/28 1/4 320

Notes: 1) A= Auxiliary, C= Containment, F= Fuel, §= Safeguards

2) A= unrefined response spectra
B= refined response spectra
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CYGNA Energy Services

101 California Street Z?L

Suite 1000 A ﬂla

San Francisco, California 94111 NOTED AUG"@WWM
g "e

Attention: Ms., Nancy Williams, Project Manager

August 29, 1984

Subject: Comanche Peak Steam Electric Station
Phase III Action Items.

Reference: 1) Phase III of the CYGNA Independent Assessment Program
2) TUGCO letter dated August 16, 1984, from J.B. George
(TUGCO) to N.H. Williams (CYGNA)
Dear Ms. Williams:
In reference 2, TUGCO committed to review and to provide a schedule of imple-
mentation for all recommendations proposed by CYGNA in Phase III of The Inde-
pendent Assessment Program. These are provided below.

CYGNA Recommendations:

CYGNA suggested that the pipe stress group send all changes in support loads
to the pipe support group.

TUGCO agrees that if any reanalysis or calculations are conducted by the
Stress Analysis Group all load increases will be transmitted to Pipe Support
Engineering. A change will be made to the 'as-built' procedure to ensure
compliance.

CYGNA stated that pipe support designers note any simplifying assumptions
when doing support designs.

TUGCO believes an engineer should 1ist simplifying assumptions that are sig-
nificant to the design of the support. The test of a well designed support
is the capacity of the support to take the load, not the ease with which the
design calculations can be followed. Nevertheless, we will reiterate to our
engineering personnel the desirability of stating simplifying assumptions

in the calculations.

CYGNA 1
JOB NO : YOy L

DATE LOGGED : L3015

LOG KO. : 7782 ; :
FILZ: A1 b

CROSS REF. FILE 2 [ 2/C. _On Q}f




In addition to the above comments CYGNA had suggested making changes to six
hanger drawings. A'1 of the changes suggested except one had discrepencies
of such : minor nature that no changes were deemed warranted. (The change
was completed for drawing MS-1-002-004-C72K.)

If there are any questions with the above recommendations, please contact
Ms. J. Van Amerongen at (817) 897-4881, ext. 500.

Very truly yours,

Texas Utilities Generating Co.
Engineering Division

oy

L.M. Popplewell
Project Engineering Manager

CC: J.C. Finneran

H. Harrison

D. Wade

J. Van Amerongen
H

. Mentel
LMP/GG/bh
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i PROJECT FILE

TEXAS UTILITIES GENERATING COMPANY

P. O BPOX 1002 - GLEN ROSE, TEXAS 79043

CYGRA =
JOB NO : Zz t 16, 1984
DATE LOGGED : 2/ "-‘/ ' . p
CYGNA Enerqy Servicek,oG NO. - 4_‘% — Dumb
California St. 2./ - :
Suite 1000 FILE: e ,Shc g e 9, Wl
San Francisco, cni@cn“s ol ke 2 /. S/W,quu)
Attertion: Ms. Nancy Williams, Project Manager 92, w
¢
" ;
Subject: Comanche Peak Steam Electric Station
CYGNA Phase 111 YA, 7"'d
Independent Assessment Program 84/072 /0,62

Dear Ms, Williams:

TUGCO has reviewed the CYGNA Phase III Independent Assessment Program Report and
is providing the following general comments:

First, it is TUGCO's position that the Phase 3 review and resulting report should

be independent of other CYGNA activities. Any reference in the Report to further
CYGNA activity to be conducted as part of the Phase IV review is inappropriate.
These are two seperate phases with independently defined activities. The documents
that result should be comprehensive of the activities that were conducted for each
phase (or previous phases), not activities that will or may be conducted. All
references in the Phase 111 Report to Phase IV should, therefore, be deleted. More-
over, CYGNA's reference to TUGCO's objectives in conducting an Independent Assess-
ment Program, and references to SIT or CAT reviews, are outside the scope of CYGNA's
evaluation. TUGCO's position is that all discussions relating to the program
objectives should be limited to the objectives of the Phase III Report only.

Second, the report does not present a consistent position regarding CYGNA's
"programmatic" findings. CYGNA states on page 1-5, “Except as reflected in the
PFR's, CYGNA did not detect any type of a programmatic breakdown on the Comanche
Peak Project.” Then, in the conclusion, page 5-20, CYGNA repeats the statement
from page 1-5 and also states, "CYGNA did not find any evidence of a programmatic
breakdown at CPSES."

It appears CYGNA intends to state that they found no evidence of a “"programmatic”
breakdown at CPSES, although some isolated instances of potentially unsatisfactory
technical judgements which require further analysis to resolve, were noted. The
cited references should be revised to state clearly CYGNA's position.

Third, in Appendix E,CYGNA did not specify which of its review criteria were TUGCO
licensing committments, which were developed by CYGNA based on requests or suggest-
fons from the ASLB hearings or which were based on CYGNA's own judgement. The ad-
ditional criteria (including those derived from th2 Walsh-Doyle allegations) which
were not specifically part of the CPSES design criteria resulted in several "unsat-
fsfactory” marks on the checklist. However, none of these unsatisfactory checks
resulted in a potential finding and only four were raised to an observation of which
two were considered isolated and one was not considered a valid observation. This
indicates that CYGNA believes TUGCO‘s design practices resulted in acceptable designs,
frrespective of their satisfaction of additional criteriz which were



" | derived from the hearings. Accordingly, we recommend that CYGNA provide specific
. conclusions regarding the validity of the additional criteria resulting from the
Walsh-Doyle allegations and the unsatisfactory checklist items that resulted from

these additional criteria.

Finally, all recommendations proposed by CYGNA will be reviewed for appropriate
action. The exact action to be taken and the schedule of imnlementation will be
provided to CYGNA.

In addition to the above comments, a number of specific comments were identified
during the review and are included in the attached list.

Very Truly Yours,

Vice Pres./Project Gen. Manager

cc: David Wade
George Grace
Bill Horin
John Finneran
ARMS

JBG/GEG/jf
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1. (1-4)

X (Exhibit 1.4)
(6 of 8)
(p. 5-8)
(p. 5-19)
(PS-02, Att.
A, 1 0f 1)

(4-4, Exhibit
4.4)

4, (5-6)

S, (5-13)

6. (Appendix C)
(p. 13)

7. (Appendix E)
(5 of 19)

8. (7 of 19)

9. (7 of 19)

ATTACHMENT

DESCRIPTION

The time period encompassed by the IAP indicated re-
quires further clarification. Calculations and draw-
ings for pipe supports, for example, were provided
to CYGNA with dates that preceded 1980.

PS-02. The main steam supports that were identified
with bumper supports that were considered unstable
were those without cinched U-Bolts, that is support
MS-002-003-C72R and MS-004-003-C72R, on stress prob-
lems AB-1-238 and AB-1-23D, respectively. TUGCO
considers these support configurations isolated be-
cause there were only four of these type of supports
in the plant. This concern is identified through-
out this report.

The quality assurance program reviewed was TUGCO's,
not TUSI's.

Reference to observation PI-00-01 is incorrect in
this discussion of the pipe support review. PI-00-01
is a pipe stress observation, not a pipe support item.

The sentence stating that "trending of the audits
was performed by TUGCO on a quarterly basis" is
unclear as to the exact action being considered.
Reference should be made to Appendix G, not F.

Item (d) did not include Mr. Wheaton as an affiant
of this affidavit.

3.1. The correct code of record is ASME BPV Code
section 111, sub-section NF, 1974 Edition through
Winter 1974 Addenda.

No stiffness requirements must be met at CPSES in
designing a class 2 and 3 pipe support. The appli-
cable criterion is the 1/16" deflection guideline.
The review criterion used here is not a requirement
at CPSES and should be identified as an additional
criterion that CYGNA developed. Furthermore, the
criterion that was used is an acceptable industry
standard.

The criterion used at CPSES is that the allowable
total diametrical gap for rigid frames is 1/8"

plus or minus 1/16". In addition, the last sentence
regarding proper thermal tolerances requires further
clarification. It is unclear as to what CYGNA
intends to state.



11,

12.

13.

14,

15,

16.

17.

18.

19.
20.

(PAGE)

(8 of 19)

(8 of 19)

(11 of 19)

(Appendix G)
(PS-01, 1 of 1)

(ps-08)
(1 0f 1)

(Appendix J)
(Note 1)

(Note 12)

(PS-05)

(PS-024)
(2 of 10)
(PS-036)

(3 of 10)

NESCRIPTION

4.1.5-At CPSES, the criteria for rod hangers is that
the maximum swing angle is equal to or less than 57,
Offsetting of the hanger is done to accommgdate the
pipe movement if the swing angle exceeds 5, not if
the total movement of the pipe is two inches.

4.1.6-For snubbers, offsetting is done to accomqo-
date pipe movement if the swing angle exceeds 5,
not if the total movement of the pipe is two inches.
Midpoint of thermal travel is not required to be at
the midooint of the snubbers total travel.

4.2-CYGNA states that the friction load is the
product of a friction factor and the dead and
thermal loads, but cannot be less than the dead
load. TUGCO disagrees with this statement because
the product can be lower than the dead load.

Loads generated by thermal expansion include temp-
eratures from maximum and minimum operating condi-
tions, not the normal operating temperatures as
CYGNA has stated.

Attachment E should read EE.

The requirement that is referred in this obser-
vation is not part of the committed to ASME Code
'74 Edition through Winter '74 Addenda.

CYGNA states that TUGCO and NPSI committed to re-
viewing each welded attachment analysis against
final pipe support 1oads. The committment made in
item 3 of the June 8th Telecon is not being done
as a result of a CYGNA request, but rather as part
of the normal design practice performed by NPSI.
(Note, the referenced communication report is in
error.)

Typographical error in item (d) which reads 'T=1.45"",
it should be 'T=1,25""'.

#25. Unsatisfactory is marked without explanation
as to why the MS-46A specification was not met,

#4. Gaps considered unsatisfactory, but no ex-
planation was provided.

#4. Gap considered unacceptable without explanation.
#6, #7, and #8, Support is a rigid support. These

items are criteria for spring supports, rod hany2rs
and snubbers and should be marked "N/A".



(PAGE)

22.

23.

24,

25.

26.
27.

28,

29,

30.

.

32.

PS-069)
1 of 10)

PS-070)
1 0f 9)

(Ps-071)
(8 of 10)

(PS-080)
(2 of 8)

(ps-081)
(9 of 9)

(PS-083)

(10 of 10)

(PS-087)
(2 of 10)

(PS-089)
(4 of 9)
(PS-099)
(1 of 8)

(PS-099)

(5,6, of 8)

(PS-100)
(1 of 9)

(PS-106)
(7 of 9)

DESCRIPTION

#2. This support is considered stable without
"bumpers" since the U-Bolts are cinched. See
comment 2.

#2. This support does not have "bumpers", there-
fore, there would not be any calculations for the
"bumper" portion.

#21. Engineers were directed to decrease the
section properties by 5%, not increase them. All
12 effected supports were reviewed and are satis-
factory.

#4. Gap accommodation for thermal and seismic move-
ments in the unrestrained direction is not applicable
to a trapeze support. CYGNA has marked this criterion
as unsatisfactory without an explanation.

#24. Unsatisfactory mark indicated without explan-
ation regarding whether the appropriate buckling
lengths was used in the calculation.

#25. Item 25 explanation refers back to itself.

#1. Sketch is accurate. Plan elevation is center-
line of pipe.

#10. U-Bolt was satisfactory in accordance with
ITT-DRS-137S which is an acceptable method for
qualifying the U-Bolt.

#2. U-Bolts are cinched; therefore, bumpers are not
required for stability. See comment 2.

#14, #15. These items regarding standard embed-
ments and support attachments were considered
unsatisfactory and the comments referenced Item 1
which stated that 2 higher applied Toad was used for
design, a conservative assumption, please provide
appropriate explanation of these unsatisfactory marks.

#1. Attachment 1 is part of an NCR and is used only
as a reference document in the calculations. There
are actually two welds 2-3/4" long, so the designer
used 2 5" w2ld length as a conservative input for the
calculation,

#18. No explanation of unsatisfactory mark re-
garding inclusion of inertia loads.
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35.

36.

(PS-106)
(7 of 9)

(PS-107)
(7 of 8)

(3 of 8)

(PS-115
(5 of 9

DESCRIPTION

#20. Stiffness is not required to be determined
for a spring support.

Typographical error: checks are not aligned
correctly.

#24. Typographical error: checks are not aligned
correctly.

#11. Hilti-bolt was qualified with a factor of
safety of 4.8, not 4.0.
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GTH~- 69454 September 14, 1984

Texas Utilities Generating Company / M
Post Office Box 1002
Glen Rose, Texas 76043
,éOQIZLALuQQ
Vice President/Project Gen, Mgr. L M

Gentlemen: 909 R PF

TEXAS UTILITIES GENBRATING COMPARY mgwﬂulf’\ ;
COMANCHE FEAX STEAM BLECTRIC STATION
G&H PROJECT NO, 2323
MASS PARTICIPATION
REF l: CYGNA LTR B84042.016 DTD 9/25/84
REF 2: GTN-69316 DTD 8/3/84
REF 3: GQTN-69279 DTD 7/20/84

By copy of this letter to Nancy Williams of CYGNA Bnergy
Services, please find attached the plan of action for the
review of the overall effect of low nmuss participation
fractions. This plan was verbally discussed with Naily
Williams on Priday, Septembar 7, 1984.

Should you have any Questions, call this office,.
Very €ruly yours,

GIBBS & HILL, Inec.

RES: -HWMa:lc Robert E, Ballard, Jr.
1l Letter Director of Prodects

CCt ARME (B4R Site) OL 1A
D, Wade (TUSI Site) 1L 1A (telecopied)
R. Iotti (Ebasco NY) 1L 1A
Williams (CYGNAR CA) 1L 1A
Bjorianan (CYGNA MA) 1L 1A
Levin TENERA Md4) 1L 1A (telacopied)

/
Approved /f’/; ?/"(""/

M. A, Viviries
PRE AN VAT a;x/:.

VP Power Engineering




SEISMIC ANALYSIS OF PIPING
EFFECT OF HIGHER ORDER MODES/MASS PARTICIPATION

Pian of action for review of the overall effect of low mass
participation fractions.

Based upon CYGNA'S respcnse (CYGNA letter B4042.016 dated

August 25, 1984) to Gibbs & Hill'®s revised mass pacticipation
fraction sensitivity study (outlined in GiH letter CTN=69316
cated August 3, 1984) Gidbs & Hill has elected to revise its plan
of action, with various expansions in detail and scope, ax
detailed below.

The pertinent facets of the plan are:

A)

That, as opposed to a sanpling espproach, Gibbs & Hill intends
to perform a full scale evaluation of all of the large bore
Piping stress asnalyses originally in GCibbe & Will's scope of
as=-bullt analysis (272 stress problems)

These 272 atress problems will be selectively screened and
agcsounted for as detailed below,

All subsequent analyses will be performed on Gibhs & Hill's
IBM ADLPIPE Version D, which is automated to account for the

effect of higher order modes (apecifically the “ZPA" effect).

detalled steps of the plan are as follows:

Evaluation of the sample of five (5) problems established in
CTL~69176 (utilizing unrefined response spectra curves for
Comperison with the original as<built),

Based upon the results of these firat five (5) preblems,
develop preliminary plots correlating percent {rcrease in
support loads with percent mass participation.

Completion of verification of Gibbs & Hill's IBM ADLPIPE
Veraion D.

Expand the sample of five (5) with approximately 30
representative problems (essenti:ally those established in
GTN-69339 and €9368), including a full-range variation in
mass participation, pipe size, geometry, location, etec,




Uotn? the total sample of Approximately 35 prodlems, finalize
the load increase veraus mess pacticipation plota. Based
upon consideration of this data and support margin infor-
mation, criteria will be developed including parameters such
&8s minimum mess necessary to include 90 percent of response,
line sizes/suppore types with sufficient margins, Katging due
to other loads/load combination, to screen all large bore
problems and ldentify candidate supports requiring additional
review,

Those problems/supports identified as requiring addicienal
review would be re-run using ADLIPIPE veraion D to eveluate
the significance of potential load changes (runs would be
made utilizing the refined response spectra curves).

1f potential problem SUPPOrts are identified, further
refinement {s possible in the applicadble response spectra,
L.¢,, use of lscalized curves relative to the specific Piping
and Piping support locstion., as OPposed to floor elevation
responze spectra.

The above plan will answer the giobal

JOW maesm part:cipaticen on Piping suppo
Probiems and their related Supports wi

88 NOt being a problem or be fully evaluated.




EBASCO SERVICES INCORPORATED

Two World Traoe Center New York N Y 10048

September 18, 1984 . .

3-2-17 (6.2) \D WM(O

ETCY-1

Shudment

Miss Nancy H. Williams B .M
Project Manager g 1
CYGNA Energy Services y(,(,z;4;¢4i_<:3
101 California Street 0L). é}L)
Suite 1000

L=
San Francisco, California 94111-5&94 ?‘/0(/& P,

Subject: Comanche Peak Steam Electric Station
U-Bolt Cinching Testing/Analyses Program-Phase 3 Open Items
Additional Information as follow-up to Meeting of 9/13/84

Reference: Letter B84042.015 from N.H. Wiiliams to J.B. George dated August
23, 1984,

Dear Miss Williams:

Enclosed please find the information which we agreed to provide as follow-up
to the meeting of 9/13/84 at the Ebasco offices in New York.

The information is provided in the form of three attachments.

Attachment A is a numerical example of how the stresses in Tables H,I,N and
O of the Affidavit were obtained. This example was discussed during the

meeting and provides an answer to question 1 of the Attachment to the refer-
enced letter.

Attachment B is a sumnary table of the maximum element Btresses obtained by
the finite element analyses. The stresses are given for all load cases and
for all specimens analyzed. This table is necessary to perform calculations
such as that given in Attachment A for all other pipes/U-bolt epecimens.

Attachment C is & copy of the friction test data Landed out during the meeting,

which 1s provided in reply to questions 14 and 15 of the Attachment to the
referenced letter.

Finaliy, we would like to clarify an item in your question 12. For the 10"
ach 40 stainless pipe u-bolt specimen, your veferenced letter quoted a value
of preload of 3606 which is very low for the applied torque of 100 ft. 1lbs.
This value of preload was obtained from p. 66 of Attachment 1 to our Affidavit.

If you refer to P 64 and 65, articles 5.0 and 6.0 you will note that the creep

test was performed right after the theru;l~c;clia@—&cs4-gﬁféggf—&o&o#quéng—ﬁﬁ!-‘
CYGNA {12

JOB NO : Aoy 2

DATE LOGGED : oo/t

LOG NO. : & 37

FILE: L[ [ . R
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o

u-bolt ie the u-bolt nut torques placed prior to the thermal cycling test
were maintained at the beginning of the creep test. The torque correspond-
ing to the value of 3606 1bs is therefore not 100 ft-lbs but whatever torque
remained at the end of the thermal cycling test which was begun with 100 ft.
1b torque. Therefore, the 3606 1b preload should not be included in the
variation of preload with torque.

Please call if you have additional questionms.

//
Kobert C. Iotti

Chief Engineer Applied Physics

RCI:ab

cc: Mr. D. Wade (TUGCO)
Mr. J. Van Amerongen (Ebasco/TUGCO)
Mr. R. Ballard (G&H)

Mr. W.H. Horin (Bishop/Cook)

J. Finneran (TUGCO)

W. Lapay (Westinghouse)



1.

ATTACHMENT A

Please provide a detailed numerical breakdown of how the stresses in
Tables H, I, N and O of the Affidavit (reference 3) were obtained
The easiest way to show how the stress intensity is obtained is to
refer to the figure VII-2 of Attachment 3 of the Affidavit which
defines it as the maximum of either the absolute difference between
the major principal stress or minor principal stress and zero, or
the algebraic difference of the two principal stresses, and to apply
this figure to an actual example. The example chosen is the 4"
sch 160 pipe. For the elements having the larg2st circumferential
and longitudinal stresses,the finite element analyses determined
that the principai stresses are virtually identical to the circum-
ferential and logitudinal stresses (see Attachment 3 of Afiidavit
a: page 57). The longitudinal,circumferential, major and minor
principal stresses for the highest stressed piping element of the
4" sch 160 pipe are given for both the inside and outside surfaces
and for the ma:imum load case in the table of p. 58 of Attachment 3
to the Affidavit, These values are reported below*

Princ. Stress (ksi)

Long.stress(ksi) Circum.Stress(ksi) Major Minor
4" sch 160 inside 10.49 44.79 44.78 10.50
Outside -26.65 =-34.07 -26.63 ~34.08

wvhere the negative sign denotes compressive stresses.

A confirmation of the max. circumferential stress ran be found in the

table of page 71 of Attachment 3 of the Affidavit for element 627.

Note that on that table, there is no distinction regarding the surface

at which the maximum stresses occur. For instance, the 44.79 ksi tensile
circumferential stre=s occurs on the inside surface, while the -26.65 ksi
compressive longitudinal stress occurs on the outside surface of element

627. To the local stresses computed by the finite element analysis one

must add the longitudinal equation 9 pressure and piping moment stresses.
These are available from the table on page 5% of attachment 3 of the Affidavit.

They are:

Longitudinal Pressure Stress 4.8 ksi
EQ. 9 Piping Moment stress + 12,146 ksi
EQ. 12 Piping Moment stress + 22.49 ksi

Adding the longitudinal pressure to the stresses previously tabulated
we obtain:

Principal Stresses

Msjor (Circumferential) Minor (Longitudinal)

4" sch 160 Inside 44.79 15.29
Outside -34.07 -21.85

To add the piping moment stresses to the longitudinal (minor principal)
stresses, we choose the sign which will produce the largest stress
intensity.



This is seen in a Mohr circle depicted below, where inside surface
stresses are used.

Yy TS

4

e

Thus the total stress #ntensity is given by 44.79- (-19.346) = 64.136 ksi,
which is the total stress intensity given on page 59 of Attachment 3 of the
Affidavit or in table H of page 60 of the Affidavit.

For comparison purposes the stress intensity derived for the cutside surface
is:

Maj. Princ. (Circumferential) stress = -34.C/
Minor Princ. (Longitudinal) stress = -26.63 + 4.8 + 12.146 + 22.4° =56.466
The max. stress intensity is thus 56.47 ksi.

Using the alternative signs would have produced a stress intensity of 34.07
+ 12.8 = 47.5 ksi which is lower.

As shown above, the highest stress intensity occurs on the inside surface.

To determine the primary and secondary stress intensities, several alternatives
are available. The most straightforward determines the primary stress intensity
from the principal primary stresses and derives the secondary stress intensity
by subtraction of the primary from the *otal. For the example chosen we pro-
ceed as follows:

(1) The secondary portion of the circumferential stress is obtained as the
stress due to therual expansion by subtracting the circumferential stress
due to preload + thermal given on page 59 of Attachment 3 of the Affidavit
as -39305 psi, from the circumferential stress due to preload alone, which
is given in the preceeding page as -26091 psi. These occur on the outside
surface. The primary circumferential stress becomes -34.07 + 13.214= -20.856
ksi.



(14) The primary longitudinal stress is similarly derived by considering
only the equation 9 piping moment stress, ie neglecting the equation
12 stress and subt_acting the difference between the longitudinal
stress due to preload + thermal ard that due to preload only which
equals -6.5 ksi. The longitudinal stress thus become: -21.85 -
12.146 + 6.5 = =27,496 ksi.

(441) Thus the primary stress intensity is -27.5 ksi and the secondary stress
intensity becomes 56.47 -27.5 = 28.97 ksi.

Similarly we obtain the primary and secondary stress intensities for
the inside surface.

(1) Primary circumferential 44.79 - .0.81 = 33.98
(10.81 is difference between preload + thermal and preload only
circunferential stresses for inside surface and these do not
appear in any table, but are available from the computer output)

{11) Primary Lengitudinal = 12.29 + 12.146 -4.24 = 1.09€ where again 4.24
ie the difference between the longitudinal stress due to preload
+ thermal and that due to preload only.

Please note that the primary stress intemsity is thus 35.1 ksi
instead of the value of 31.6 reported on page 59 of the Attachment
3 to the Affidavit.

(i1i) The secondary stress intensity then becomes
64.14 - 35.1 = 29.04 ksi instead of the 32.54 ksi reported.

The difference between the numbers occurred when inadvertently the outside
secondary circumferential stress was subtracted from the insicde total cir-
cunmferential scress.

To explain the values appearing in Table X and O, we again will use an
example and will employ the 4" sch 160 specimen as the exanmple.

To determine the primarymembrame portion of the U-bolt preload, push, and
pressure stress, the stress state at the inside and outside of the pipe
element surface is averaged. This stress state includes the mechanical
longitudinal stresses due to the other (non-local loads).

As previously explained the primary circumferential stress on the outside
surface is -20.856 ksi, and the corresponding primary circumferential stress
on the inside curface is 33.98 ksi, with an average circumferential stress of
6.56 ksi.



The Primary longitudina] 8tress on the Outside surface is -27.49¢ ksi and
that of the is -1.09¢ ksl,resulting in an &verage stress

The resulting Btress intensity is then Computed from the Stressblock

and hence g €qual to 20. 8¢

Round off err
20.99 reporte

ors in this calculation resuits {n the difference from the
d in table N.

The valyes listed in Table 0 are Equat 1
plus Secondary Stress int

&re noncyclic in nature neec i + Thus th
derived Previouys*

Etress that

loads which
€ Stress intensities
to subtract the portion of the

For the 4" th 160 inside Surface the circuxferential and
Stresses due to Preload alone are given in the table on p
3 of the Affidaviy as +21.76 ksi and

face they are =26.09]1 and -13

Iangi!udinal
age 68 of Attachment
respvrtzvely (for the outsid

-

€

X

The Stress block for the outside Ssurface

'56.466 *1:.-

With the Stress intensl:y (eq. 10) being -39.0 ksi.

The Stress block for the inside Surface ig then

44,79 - 21.76 = 23.03




JATTACHMENT B

Tabulation of Inside and Outside Surface
maximum stresses for all) Load Cases

[i'no’uvy shress vsee o oevelop %’lt%JMfﬂf / stress
obles’ mre tisled Beln:

lond (hse Sutfm.e L‘/' ks:| 10~ oS & )0t 8o k| 3275k
(Lona | Cae lw,icllc Lowx Cec\loxCte
“Tralnd ()| Twsde  |8./18|1n|8.85|387 | £/ 2300180 | 357
Outside V1347\-2%.81-2528 1853 |e 27 20,0939/ |- 192
Pe Theema ! (TH)| Tws /e |12492 325110 | 5.08| B | 2705 8:35) 15's7

Oudsade V19971303 |33.2-6ab8 g | 38500 19/ 211,
P.THPrtssmcB) Twside 2859291157585 i’/o)jz.% 11.33 | 3435

Ouvtside 12048314 -3 B3-5446]-K95| ok | 1982|1683
PTHiVE+Posh | Twisic/e 22 {MA Io.78‘72.7i 4| Y3K1K.58|47.17

Oodsde R0 -vs.v\-m. x| el-310 -390
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Subject: Priction Test Preload Data

Presented Lelow are the preloads measured at t)

torque values during the friction tests. Data ;
the sum of preload in the two U-bolt legs. Use
of value indicated to approximate preload per leg




Thus the stress intensity equals 50.60 ksi. The value reported on Table O is
50.8 ksi.



TORQUE PRELOAD
10 fe-1b 1358 1b
20 2209
30 3459
40 4131
50 4804
60 6661
70 B743
80 Q4LLB
S0 §736
100 10920
110 12458
120 13354
130+ 15373
130 16654
130 17934
TORQUE PRELOAD
40 fr-1b 736 1b
60 603
100 1981
120 1507
140 2583
480 3618
200 6503
220 7493
240 8785
700 28422
1170 34019
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August 17, 1984/ a)emc,am
GT¥- 69359 wov v _‘

Texas Utilities Generating Company
Post Office Box 1002
Glen Roze, Texas 76043

Attention; Mr, J. B, George
Vice President /Project

Gentlemen:

TEXAS UTILITIES GENERATING COMPANY '
(COMANCHE PEAK STEAM ELECTRIC STATION

GéH
TRANSITION JOINT SIF AT EQUIPMENT NO22LE CONNECTIONS

REF 1: GTN-69338 DATED 8/10/84
REF 2: GT¥-69303 DATED 1/31/84

By copy of this letter to Yancy Williams of CYGNA, please be
&dvised that the subject Géd expanded review has been completed
and all issyed analyses are found to be acceptable,

Gibbs & Hill has Teviewed all the 2s-built analysis problem

flov diagrans ip the GéH New York 8cope (272) and has detarmined

that 119 analyges do not contain - . ipment and therefore do

Ot require that an SIF be oonsidered. ADLPIPE computer input,

output and calculation book reviews showed that 100 analyses |
considered stregs intensification factors at the equipment

nozzle connectiong and are acceptable,

Additiona) hand analysis vas required on 44 problems which were

determined to be cceptable. The results are contained in cal-
culation 2323-pQ-SIF to be issued by bugust 22, 194,

were not reviewed. Rad they been utilized, the magnitude of the




Gibbs £ Hill, inc.

GTN-69359 -2- August 17, 1984

The remaining nine (9) analyses were found to be acceptable,

either by correlation, weld type or by the use of flexible type
connectors (see reference 2),

Checking of the calculation is mow in progress. A copy of
the calculation wil) be provided upen completion of the checking.

If you have any questions please contact §. W. Mentel (x6302)
or F. A, Colucci (x5203).

Very cruly yours,

Robert E. Ballard, Jr.
Director of Projects

REBa-EWMe-FAC: | ¢

1 Letter

CC:  ARMS (B&R Site) oL
D. H. Wade (TUST Bite) 1L (telecopyl
N. Williams (CYGNA CA) 1L (telecopy)
G. Grace (TUSI Site) 1L



To: DecomedT ConTeRoC

FRom: S. B RBurwell xz275¢3
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