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1M California Street, Suite 1000, San Francisco. CA 94111-5894 415 397.5600

November 28, 1984
84042.034

Mrs. Juanita Ellis
President, CASE

1426 S. Polk

Dallas, Texas 75224

Subject: Communications Report Transmittal #15
Comanche Peak Steam Electric Station
Independent Assessment Program - Phase 3
Texas Utilities Generating Company
Job. No. 84042

Dear Mrs. Ellis:

Enclosed please find communications reports associated with the Phase 3
Independent Assessment Program.

If you have any questions or desire to discuss any of these documents, please do
not hesitate to call.

Very truly yours,

D. Oldag
Administrative Assistant

Attachments

cc: Mr. D. Wade (TUGCO) w/attachments
Mr. S. Treby (USNRC) w/attachments
Ms. J. van Amerongen (TUGCO/EBASCO) w/attachments
Mr. D. Pigott (Orrick, Herrington & Sutcliffe) w/o attachments

Mr. S. Burwell (USNKC) w/attachments 4/
2
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Report

Communications

e
Company

Texas Utilities § Telecon O Conference Report

Project:

Comanche Peak Steam Electric Station

JoolNo  ea042”

Date

Independent Assessment Program - Phase 3 7/9/84

Subject:

Phase 3 Status

Time

10:30 A.M,

Place

Participants.

of

D. Wade TUGCO

N. Williams ~_Cygna

Item

Comments

Required
Action By

1.

2.

Valve Qualification for Valves with Snubbers Attached to the

Activator -

Cygna has attempted, since March 12, to determine if the Main
Steam Relief Valves can operate when subjected to the loads
transferred to the snubbers from the latest as-built piping
analysis (see telecon between H, Mentel and J. Minichiello,
3/12/84, item 1b). In addition, to determine if this could be a
problem on other valves, Cygna reviewed all other valve specifi-
cations and found that the only other Fisher valve specification
which allows supports on the valve activator is M5-600 and it
does require the vendor to qualify the valves for the piping
loads. In order to close this question on valve acceptability,
Cy?na needs confirmation from TUSI that the latest as-built loads
will be sent to Fisher in order to qualify all Fisher valves with
supported activators.

Nozzle SIF's -

The ASME Code requires that a SIF be applied at all tapered
transition points, which typically occur at valve ends, flange
ends, and equipment nozzle weld preps. Unless one can show that
the butt weld is outside the influence of the nozzle tapered
joint, say by review of the vendor drawing, one must consider the
appropriate SIF at this point. Gibbs & Hi11 admits, in their
response to our question, that a TTJ SIF was not applied at all
nozzles and that drawings were not always available. Given this
response, Cygna cannot ensure that there is no desiygn impact from
using a SIF of 1,0 at nozzle TTJ's, To close this question would
require a review of all nozzles at CPSES to determine which did

Signed

“NHU et diasma agp " 1

of

2

Dstribution N Williams, D. Wade, J. VanAmerongen, S. Treby, S. Burwell, J. Ellis,

Project

1000

TiTe, J. Minichiello, G. B)orkman
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il Report

Iter

Comments -

Peguired
£ .tion By

5.

not use a TTJ. One could then review the equipment
specifications to determine if the allowable nozzle loads
effectively limited the piping stresses.

Mass Point Spacing -

Cygna originally (3/19/84) asked a question concerning mass point
spacing for stress problem AB-1-61A, In Gibbs & Hill's reply
(4/25/84), they added two additional mass points, reran the
analyses, and summarized results at two supports. Cygna
concurred that the increase was small.

In a second question on the effect of the added weight of insula-
tion and fluid for valves and flanges, Gibbs & Hill reran
AB-1-61A with the added mass and found increases of up to 45% in
support loads. Surmising that this might be due to wide mass
spacing, Gibbs & Hill reran AB-i-61A with additional mass points,
both with and without fluid and insulation weight, and found that
the increase in load between those two runs was minimal (7% max-
imum). Two of the mass points were those requested by Cygna for
the first question. What Gibbs & Hill failed to do was compare
the results from the relumped mass with fluid and insulation to
the original (i.e., QA record) run without fluid and insulation.
In the region which Cygna hac uriginally questioned, the loads in
the supports not summarized by Gibbs & Hill increased by as much
as 400% (from 1,341 1bs. to 5,681 1bs.)

A. Please provide the original rerun for the two added mass
points so Cygna can verify that all support loads showed
insignificant increases.

B. Please justify the load increases (on certain supports) for
the "relumped” run. Does this affect support design?

Cygna is reviewing D. Terao's (US NRC) concerns on the use of
double trunnion axial restraint configurations.

Cygna is trying to contact Bonney Forge for information regarding
stress intensification factors for weld-o-lets.

Page
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CYGNL Report
LT T
Company: Texas Uti lities O Telecon , Conference Report
Project Job No -
Comanche Peak Steam Electric Station 84042
Independent Assessment Program - Phase 3 %% 9/6/84
Subject: Time
Phase 3 Open Items - Mass Participation 10:00 A.M.
P Gibbs & Hil1/NYC
Partic.pants of
R. Iotti EBASCO
R. Ballard, H. Mentel Gibbs & Hill
D. Kad 0
H. Lev?n . }%&ﬁ
N. Williams Cygna

Item

Comments

Required
Action By

H. Mentel described Gibbs & Hill's revised plan for evaluating
the effects of "missing mass" on the piping analysis. Using data
from the piping reanalysis performed to date, Gibbs & Hill was
developing plots of percent mass participation and percent sup-
port load increase. Dr. Iotti explained that the intent was to
eventually demonstrate a trend in data from which an informed
decision could be made regarding which piping analyses had to be
rerun to ensure that additional modes do not contribute signifi-
cantly to the pipe support loads. These plots would be made
available for Cygna review to determine if this was a viable
criteria.

D. Wade expressed extreme concern about the fact that Cygna
waited three weeks to respond to the Gibbs & Hill initial propo-
sal of ensuring that the pipe supports saw at least the mass
accelerated at the ZPA. N. Williams replied that Cygna's comment
on the plan at the time related only to the fact that it would
not comply with TUGCO's FSAR commitments. The fact that Cygna
even made a comment on FSAR compliance was to prevent rework
later, if in fact, this aspect of the problem had not been con-
sidered. Based on previous correspondence, Cygna was waiting for
a report on the preliminary study of five problems before for-
mally commenting on the program. This report was never pub-
lished.

Signed

Dstribution N, Williams, D. Wade, J. VanAmerongen, D. Pigott, J. Minichiello, G.—bjorkmar.
— N TIATT, S BUPWETT, S ITE0Y, J. 1178, ProjJect riie
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Company Texas Utilities Y2 Telecon O Conference Report
Project: Job No :
Comanche Peak Steam Electric Station 84042
Irdependent Assessment Program - Phase 3 e 10/30/84
Subjec: Time .
Fisher Valve Qualification 8:45 AM
Place
SF
3 o e John Burgess . TUGCO
Jean Van Amerongen EBASCO
L. J. Weingart CES
e—" Required
Item Comments Action By

In order to aid in closing the Phase 3 open issue regarding the
qualification of the Fisher valves, TUGCO will send Cygna a copy
of the new test report.

Signed me‘jj ! » - Page ) ot .

Distnbution N, Williams, D, Wage, J. Van Amerongen, J. Minichiello, L. Weingart, S. Treby, J.
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Company Texas Utilities § Telecon O Conference Report
Proiect Job No -
Comanche Peak Steam Electric Station 84042 -~
Independent Assessment Program - Phases 3 - 11/1/84 ot
Subject: Time )
“Bumper" Restraint Open Item 7:15 a.m, -
Place
SF
Partici t of
e J. Finneran TUGCO
J. Minichiello Cygna
Required
Item Comments Action By

Cygna has reviewed the TUGCO reanalysis of lines AB-1-238 and
-23D with the "bumper" removed. The data received consists of
the ADLPIPE analysis and the support load summaries., Mr,
Finneran stated that all supports on these lines were checked for
acceptability under these loads, as documented in a PSE
calculation file.

Signed &M?zg Z ':' :’ sane rage ! of \

Distribution N;'Hilliams. D. Wade, J. Van Ameronge, J. Minichiello, S. Treby, J. Ellis,
10200%a !' BUI'!”i ”m!tt '”! -
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Company:  Texas Utilities @ Telecon O Conterence Report
A ——
Project Job No -
Comanche Peak Steam Electric Station 84042
Independent Assessment Program - Phase 3 Oae 10/9/84
Subject Time !
Phase 3 Open Items - Mass Participation 8:30 A.M,
Place  Cygna-SFRO
s e s
Participants D. Wade of TUGCO
N. Williams Cygna
Required -
Item Comments Action By
D, Wade stated that to date, 98 stress problems have been reana-
lyzed using ADLPIPE version D. After reviewing the supports as-
sociated with these stress problems, only three supports were
overstressed., However, these cupports have water hammer loads
and it appears there is some conservatism associated with this
loading., TUGCO is checking this.,
TUGCO is estimating that a total of 147 stress problems will be
eventually rerun, This will correspond to all problems with par-
ticipation factors less than approximately 30%.
L o
Signed / v /ajb Page 1 of 1

Distnbuton N. Williams, D, Wade, J. VanAmerongen, G, Bjorkman, J. Minichiello, L. Weingart,
1020018 Sr=tretyr=or Sttt trorertfrie— S—
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Company:  Texas Utilities M Telecon 0O Conference Report

mf Jo. No 9
Comanche Peak Steam Electri. Station 84042

Independent Assessment Program - Phase 2 sl 9/31/84

Time

Phase 3 Open items - Mass participation

Place  CES-SFRY

Sm—— o dl

- M. Vivarito, H. Mentel, S. Lim ) Gibbs & Wi}

N. Williams Cygna

— s e
Required
Item Comments Action By

e ——— —

M. Vivarito called to briefly discuss the mass participation
program prior to issuing a revised plan, The analysis performed
to date (5 study problems) on the new version of AULPIPE showed
that there were load increases, although this did nct necessarily
translate into a problem with pipe support design agequacy. M.
Vivarito had heard through discussions with TUGCO personnel that
perhaps Cygna agreed that the pipe supports must see at least the
piping tributary mass accelerated at ihe ZPA, Further, M,
Vivarito stated that G&H had review procedures from TVA which
employed this technique of ensuring that the pipe support loads
were equal to or greater than the mass accelerated at the ZPA,

N. Williams responded by acknowledging that when Cygna is doing a
review, a common way of checking the piping output for reason-
ableness is to compare the support loads against the mass accel-
erated at the ZPA, This is however a reasonableness check

only., N, Williams also noted that the TVA approach sounded
similar to approaches used by other design organizations in the
early to mid seventies. In order to better understand the
specifics of the approach, Cygna would 1ike to review a copy of
the TVA procedure., G&H was not sure if they could release the
document but would check,

— 4_
————— ———

Signed /!jb Page 1 of 1

Ostibution N, Williams, D, Wade, J, Minichiello, G. Bjorkman, L. Weingart, J. Van Amerongen,
S———— T T T T Y — ——
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Company Texas Utilities § Telecon O Conterence Report
| ¢ e e e e e T e e _—
Project Job No e
Comanche Peak Steam Electric Station 84042
Independent Assessment Program - Phase 3 - 11/8/84
| rm——— o — e
Subject Time
0" Gap Box Frames 9:00
Place
An SF -
Participants of
J. Finneran TUGCO
J. Minichiello Cygna
e Required —
Item Comments Action By
| ———— e e ——

Cygna wanted to confirm their understanding of the use of box
frames with 0" gap. It is Cygna's understanding that the use of
these frames is effectively limited to systems with temperature
below about 200° F, except for the isolated occurrence on the
RHR/SI system in Phase 2. Mr, Finneran confirmed this and
further referenced Cygna to page 33 of the SIT report, which
discusses this in more detail, TUGCO has done calculations,
similar to those Cygna has reviewed, for all 0" gap box frames.
TUGCO found only one other instance of use above 200° F on a line
where Tyay = 240° F, TUGCO has performed the appropriate
calculations,

\ |
i, P Wil

Aw -

Dstribution N. Williams, D, Wade, Je van Amerongen, J, Minichiello, S. Treby, J. Ellis,
10200 ,0 IUIIH. ”U'" 'I"o uo ﬂUl Il“'”
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S TGN, Report
L]
P Texas Utilities 0 Telecon R Conference Report
Project Job No
Comanche Peak Steam Electric Station 84042
Independent Assessment Program - Phase 3 - 6/13/84
Subject Time
Tugco Letter: 1:00 P
A. Vega to Nancy Williams, dated 6/12/84 L Vega's Office, CPSES
::hclpum of
D, Wade, A, Vega, B, Scott, D, Hicks Tugco
D. Smedley, N, Williams Cygna
| P am——— e e
Required
Item Comments Action By
q | ————— - —— o o
1) Meeting was held to discuss Tuyco's letter to N, Williams dated
6/12/84,
2) Discussions were centered on specific issues addressea in the
letter, D. Smedley requested that answers to the questions be
somehow clarified and A, Vega stated that for responses #1 and #2
supplemental responses would be written,
3) Item #1 discussion pertained to the issue of segregation, Cygna
asked what measures were/are used to preclude inadvertent use of
unsatisfactory ftems. Cygna stated that the response in the
letter dealt with traceability, not with segragation., A, Vega
and B, Scott agreed to supplement the response to #1 by
discussing a worst case basis, economic risk rather than quality
and the fact that unsatisfactory IP's are contained in work
packages until they are closed, thus adding restraint to work
affecting deficient items identified on unsatisfactory IR's,
4) Discussion on Item #2 dealt with documentation of corrective
actions to correct deficiencies identified on unsatisfactory
IR's, The basic question was "where is the paperwork that says
what you did to correct unsatisfactory conditions identified on
IR's?" Mr, Vega and Mr, Scott agreed that this too would be
addressed in a supplemental response,
5) The response to Item #3 was not addressed in this meeting,
Signed ” Page of
/eh 1 i

Dwtebution N, Williams, D, Wade, G, Grace, S, Bibo, D, Smedley, S. Treby, J. Ellis, Project
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Company:  Texas Utilities 0 “elecon ® Conference Report
—— me——
Project Job No 84042
Comanche Peak Steam Electric Statior
Independent Assessment Program - Phase 3 Date  6/15/84
S ——— ot e
Subject Time 2:30
Pipe Support Responses - Richmond Inserts .
(5/24 Telecon, Item 20) Place SITE
P G. Grace v TUEC
J. Minichiello CYGNA
— Hequired
Item Comments Action By

In response to Cygna's question to Ed Bezcor of Gibbs & Hill
(6/12 telecon, Item 4), Mr, Grace presented the attached.

: e . . ——
- t’]/]ﬁa oy - o Sl W
Omtribution Hles, D, Wade, G, Grace, J. Minichiello, L. Weingyart, J, Ellis,

s e, e
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FACTOR OF SAFETY OF RICHMOND INSERT FOR CPSES
BASED ON THE 1983 & 1984 FIELD TEST DATA

lact,round

The maximum wurking allowables for the 1°¢ and 1 1/2% Richmond
inserts recommended by the Richmund Screw Insert Anchor Co. |in
thelr Bulletin Nu. 6 are based on limited tensfon and shear tests
cunducted at the Pulytechnic Institute of Bruuklyn in 19%% and
1965. These test inserts wvere embedded Iin councrete with »
neminal ultimate cumpressive strength of won P8l with wminimal

reinfourcement .,

The 1inserts at cpgeEs 8re enmbedded in cuncrete with & minimum
ultimate compressive Strength of 4000 psi (actual compressive
Strength 18 about 4500 Psl) and more heavily reinfurced, Pur
this reasun, Gan established the alluvable values as shown in
Specification 8s5-30 Appendix 3 which are muderately higher than
thuse recummended by the Richmund Screw Anchor Co. tonscqucntly.
the G&R alluwables result in a factor of sefety of less than 3
when cumpared with the Richmund test leads, The basis and the
methudulogy used in establishing the Canr alluwables are explained

in the respunse to ASLB question Item B(4).

PIELD TEST PROGRAM

P ——

Te put the facturs of safety utilized for the Richmund anchours at
CPSES in Prospective and e establish the Actual facturs of

safety, & serfes of cuntrolled tents were Perfurmed utilieing the



same concrete mix and representative reinforcing steel as used

for ,the plant counstruction, The test was in accurdance with AE™

E-488 “"Standard Test Methods for Strength of Anchours in Concrete

and Masunry Elements.®

Five tests each un shear tensiun and cuxbined shear and tensioun
were performed in April 1984 on the 1*# and 1 1/2°F (inserts.

Alscu, nine 1 1/2°F inserts were tested in shear in March 1983,

FACTOAS OF SAFETY OF INSERTS

(a) Service Load conditions (Normal & Upset Conditiouns):

Maxinum allowable wourking luads specified in C&H
specification §5-30 are wused and coumpared with the test
failure louads to establish the facturs of safety. These are
the factours of safety against insert failures (fallure of
insert, insert shear cune or both). The facturs of safety of
the anchour belts used with the insert ara not part of the
test program as the ancher bolt working alluwables used in

66-30 are based on AISC specificatioun allouwable values.

The factors of safety four the service luad eonditiuns are
above ) for tensiun shear snd the combined tensioun and shear
test luads oun the 1°¢ and 1 1/2°7 inserts. Table A lists the
factours of safety four each group of Inserts, The facturs of

satety fur the combined Jueds are based oun Insert interaction



(b)

furmula given in 55-30 Appendix 3, Page 2 of 10.
B @

Since the minimum factor of safety, in all cases, is sbouve 3

which exceeds the Richmund's factour of safety recommendation

of 3, the wurking allowables in S5-30 for Richmund inserts

are well justified and are cunservative.

Factoured Load Cunditiuns (Emergency and Faulted Cunditiuns):
Allowsble luads under factured louad conditiuns are higher
than those of the service lovad conditiuns. Based un PSAR,
for steel design, the factured leuad allouwables are equal to
1.6 times the normal (service) allowable lvads. By applying
the same ratic on the inserts, 3 < 1.6 the minimum factor of

safety is reduced tu 1.87 fur the factured luad conditiuns,

ACI-349 *Cude Requirements for Nuclear Safety Related
Cuncrete Structures®, Appendix B - Steel Embedments Sectlioun
B.8.1 and 8.9.2 stated that *Design alluwable shall be based
on actus) test Adata of tests performed on inserts embedded in
concrete....., A § factor of 0.5 shall be applied tu the
average test fallure luads in determining strength
requirements,.* This leplied that o fectur of safety of 2 for

insert four factured luads,

Similarly, ASME cude alluws increased alluvable four the



factured lusds. Houwever, no specific velues are given for

'thc inserts.

Based on the abuve understanding, the reccvmmended factor of
safety for Richmend inserts under factored load conditiuns

should be in the range of 1.8 to 2.0 and 1.8 as & mininum.

In 1992, G&R issued allovable luads four the Emergency and
Paulted counditiuns for the 1°0 and 1 1/2°¢ Richmond (inserts,
These alluwable luads are shown un DCA-15338, The factors of
safety fur these alluwables egainst the test fallure loads
range from a low of 1. % tu & high of 4.6 which meet or exceed
the recummended minimum factor of safety requirement for
inserts wunder factured luads, Thus, the above D°A factured
luad values are justified and are valid for wvse. Table 8

lists in detai)l the factors of safety results,



TABLE A

F.5. OF R.I. UNDER

SERVICE LOAD CONDITIONS

Maximun allowable work.ng loads specified in Bpecification

85-30 are used and compared with the test failure locads to

establish the factors of safety.

CROUP A: BASED ON THE 1984 TEST
88-30
Sire Bolt Type Toad Allowables
A3O7/A36 Tensicn 11.5% a1.20"
Shear 7.85% 40.28%
19 Conbined 11.5% & 7.85% 20.36F
A325/A490 Tension 1.5% 0.26%
Shear 11.5x 40.2.‘
Comb {ned 1.5 & 11.5F 20.36F
A3I0T/A6 Tension 26.11% 10" . 96°
x
14°8 shear 17.67’ 94.34
K 7
Combined 28.11% ¢ 6.4
i :
A325/A490 Teneon 3.3 101.96
Shear 26.51% 94. 3"
Cumb ined ”"‘x‘ 63.47%

26.51

Taest
Fajlure Load

Bel

B,1sC

Bel
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GROUP B: BASED ON THE 1983 TEST

Size Bolt Type Load
AJ07/A36 Shear
149
A325/A490 Shear

* Failure Mode: B = Bolt;

85-30
Allowables

17.67"

26.51

I = Insert;

** Tests were halted before failure.

Test Pailure

Pailare lLoad

61.8)3

92.02’

C = Concrete Cone

~
-

I

-
.
"o

3.5



"¢ RICHMOND INSERT
TENSION - SHEAR INTERACTION CURVES
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TABIR B F.S. OF R.I. UNDER
EMERGENCY (E) & FAULTED (F) CONDITIONS

Allowable loads as shown on DCA-15338 are used and cumpared
with the test failure loads to establish the factors of safety.

GROUP A - BASED ON THE 1984 TEST

DCA Test *railure
Size Bolt Type load  Condition Allowables Fajlure Load Hode r.s
o g*
A307/A36 Tension BaP 19.4 4.2 Cel 2.1
ghear ¥ 8.78% 40.268% B, 16C 6“6
shear v 9. 7% 0.28" 5,16 4.2
1°9
Combined P n.;: . 28.36" " 3.8
9.
| ¥ &
A325/A490 Tension  E&F 22 4.2 cet 1.9
Shear e 18.17% 40.28" B, 160 2.2
Shear ¥ 10.85% 40.28% B, 16 2.1
Combined ¥ 2% 26.36% » 2.4
l...
X x
A307/A36 Tension  B&r 5.1 101.96 B, 16C 2.3
abear v 20.56% 94.34% W 0.6
- Shoar v 22.56" 94,34 B 42
Combined P 45.::: . 63.47 pel 3.6
22.%
A325/A490 Tension  B&r so" 101.96" P.16C 1.8
Ehear v 37.25% 94,34 W 2.8
Ghear v @& 94.34% B 2.2
Cambined ¥ sg® 6347 pe1 2.2

‘2.



( TABLE B -2~

MPI-BASIDO'MIQ'JMT

DCA Failure
Size Bolt Type Load Condition Al lowables Teat Mode Mode
A307/A36 Shear £ 20.56% 61.83% o
14°p Shear F 22.56% 61.83% .
A325/M90  Shear B 3.2 92.47" .
Shear P 4.4 92.42" "

*Pailure Mode: B = Bolt) I = Insext; C = Concrete Cone

**Tests were balted pefore failura.

rs.

2.2
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TEST REPORT .
SHEAR AND TENSION LOADING
oF
RICHMOND [NSERTS

1 1/2-INCH TYPE EC-6W
1-INCH TYPE EC-24

APRIL 19, 1984
Prepared by / Approved by
e s A,
P / - . -
. KissingerJP,

Civh Engineer Project Civtl Enqino'or
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2.0

201

2.2

TEST REPORT

SHEAR AND TENSION LOADING .
oF
RICHMOND INSERTS

1 1/2-INCH TYPE EC-6W
AND
1-INCH TYPE EC-2W

REFERENCES

A CP-EP-13.0 Test Control

B CP-El-13.0-13 1 1/2* and 1" Richmond Insert Shear and
Tension Tests

GENERAL

DEFINITIONS

Ulimate Load - The load applied to the specimen which caused
a physical rupture of the specimen.

Failyre Load - The load aoplied to the specimen beyond which,

deflections increased considerably without
substantial increase in the applied load.

PURPOSE AND SCOPE

These tests were performed to determine the characteristics

of 1 1/2-Inch Type EC-6W and l-Inch Type EC-24 Richmond [nserts
when installed in concrete representative of that used in the
power block structures at CPSES. The test specimens were sub-
jected to shear, tension, and combined shear and tension loadirgs.
The strength, deflections, and type of deformations produced by
these loadings were the qualities to be determined.
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2.4

2.4.1

2.4.2

RESPONSIBIL.TY

The tests were performed under the direction of the CP Project
Civil Engineer. Witnes:es to the %ests were: A TUGCO site
Quality Assurance representative and other site engineering
gersonnel.

TEST APPARATUS

CONCRETE SLAB & EMBEDMENTS

The arrangement and details of Che test apparatus are showa
on Drawing No. FSC-00454, Sheet 1, 2 and 3, which are included
in Appendix 1 to this repcrt. (Note that only MK C-14, C-15,
C-16 and Assembly 'D’' on Sheet 1 were used in this test.)

The insert specimens tested were taken at random from the
Constructor's stock on site and therefore, were representative
of those installed in the plant structures. They were placed
ifn a concretz slab cast specifically for these tests and which
was composed of materials and reinforcement similar to those
elements of the plant buildings. The concrete used was based
on having a minimum design strength of 4000 pounds oer square
inch at 28 days. The laboratory test report on the concrete
of which this slab is zomposed is included here in Appendix ¥. Z.

SHEAR TEST APPARATUS

An apparatus for applying shear loads to the specimers was
designed and built on site. This facility employed a 60-ton
capacity, manually operated hydraulic ram whose thrust against
a cross head was transmitted by tensfon rods to a 1 1/2-inch
thick shear plate bolted to the insert specimen. The base
reaction of the jack was transmitted through a structural steel
“bridge” to the outer face of the concrete test slab. This
arrangement, as shown in Appendix 1, provided a horizontal
shear load on the vertically positioned insert without pro-
ducing secondary or raactive concrete stresses in the vicinity
of the specimen. Ram thrust was determined by multiplying

the fluid pressure (PSI), as indicated by a calibrated gauge

on the pump, by a number equal to the ram piston area in square
inches. Deflections were measured by a calibrated dial indi-
cator mounted on a remotely anchored bracket and with its soring
loaded probe in contact with a lug welded to the shear plate
directly behind the bolt head or threaded rod.
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3.8.3

TENSION TEST APPARATUS

An apparatus for applying tension loads to the specimens was also
designed and built on site. This facility employed a 60-ton
capacity, manually operated hydraulic ram which serves as an end
loading on a built-up steel beam. The other end of the beam was
bearing against a well-supoorted round bar which served as a
fulcrum and provided the other end reaction of the beam when

the jack was operated to load the specimen. A threaded rod
protruded through the beam at mid-span, through a nut and bearing
plate on the beam with the opposite ana threaded into the Rich-
mond Insert. This arrangement caused the load on the rod to be
equal to twice the force applied to the jack. Location of the
base plates for the reactions of the beam provided clearance

from the insert of at least 4 times the overall insert height;
i.e., at least 39 1/2 inches for the 1 1/2 inch inserts and 23
inches for the 1 inch inserts. Ram thrust was determined by
miltiplying the fluid pressure (PSI), as indicated by a calibrated
gauge on the pump, by a. number equal to the ram piston area in
square inches. Deflections were measured by a calibrated dial
indicator mounted on a remotely anchored bracket and with its
spring loaded probe in contact with a bracket which was securely
c1?nped to the nut on the threaded rod, as shown in the sketch
below.
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2.4.4

3.0

COMBINED SHEAR AND TENSION TEST A

The apparatus for the combined shear and tension test utilized
the same equipment as that used on the individual shear and
tension tests. For the shear portion, the equipment was set
up identically to the individual shear test. For the tension
portion, the equipment was arranged in a slightly different
fashion. The hydraulic ram was not placed under the end of
the beam, but instead, on the center of the beam on top. The
ram thrust was applied directly to the thr aded rod, which
passed through the center of the ram, by means of a plate
which was placed on top of the ram. The base reaction was
resisted by the tenston beam, loading which was supported by
two wide flange stands at sufficient distance from the insert
so as not to induce secondary or reactive concrete stresses

in the vicinity of the specimen. This arrangement caused the
load on the rod to be equal to the ram thrust. Both rams (one
applying tension and one applying shear) were operated by a
single hand pump with a calibrated pressure gauge. In this

fashion, the shear and tension loads applied to the test specimen

would De equal at all times.

TEST PROCEDURE

In performance of all of the tests, inserts were cleaned of
concrete mortar and other trash that would affect bolt thread

engagement. A new bolt (A-490) or threaded rod (SA-193 Grade .

87) was used for each insert. The fasteners were all tightened
*snug tight”. The application of all loads was applied by the
ram by operation of the manual hydraulic pump. As the load
increased from zero (0), indications of fluid pressure (later
converted to load) and simultaneous bolt head deflection were
read at regular intervals. These intervils were at 40C PSI on
the pressure gauge, corresponding to 5300 pounds thrust with
the exception of the direct tension “ests. On the direct
tension test, these intervals were ar 200 PSI on the pressure
gauge, which also corresponded to 5500 pounds thrust on the
specimen due to the configuration used. The load as indicated
by these gauge pressures was maintiined as constant as possible

for a period of two (2) minutes. At the end of this time period,

the deflection was again observed and noted. Load application
on each specimen was carried out until yitimate failure of the
specimen occured (except specimen no. 1, which was tested in
shear). At this point, observations were made of the condition
of the specimens and the failure mode.
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4.1.2

4.1.3

TENSION TESTS

The ultimate Toad applied to the tension test specimens ranged
from 87,650 1bs. to 114,150 Tbs.. The failure lcads ranged from
87,650 1bs. to 108,850 1bs.. The failure mode for specimens 11
and 12 was by striping the threads between the threaded rod and
the Richmond Insert. Specimen 13 failed in the Richmond Insert
by a failure of the welds between the axial strut rods to the
upper threaded coil. Specimens 14 and 15 failed by concrete
shear cone failures. All specimens were utilizing SA-193 Grade
87 threaded material.

SPECTMEN NO. ULTIMATE LOAD FAILURE LOAD
11 106,200 103,550
12 114,150 108,850
13 114,150 108,850
14 87,650 87,650
15 100,900 100,900
Average 104,610 101,960

Allowable Tension = 31.3k

Average Failure Ld.
Design Allowable Ld.

Factor of Safety (F.S5.) =

SPECIMEN NO.'s AVERAGE FAILURE LOAD (k) FACTOR OF SAFETY
11 thry 15 101.96 101.96/31.3 = 3.26

COMBINED SHEAR AND TENSION TESTS

The shear and tension loads applied to the specimens under this
loading condition are equal and the ultimate loads ranged from
60,950 1bs. to 68,900 1bs.. The failure loadz ranged from 58,300
1bs. to 57,575 Ibs.. Specimens 6 through 9 failed by an abrupt
shearing of the threaded rod. There was some deformation of the
rod in bending at the shear zore (ranging for 20° to 45° bend).
Upper fnsert washer moved from 1/2 inch to 3/4 inch with some
concrete spaiiing on the compression side of the insert. Spec-
fmen 10 failed by striping the threads between the threaded rod
and the insert. This failure lifted the upper insert washer frcm
the struts, but the insert remained in place.
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4.2

4.2.1

SPECIMEN NO. ULTIMATE LOAD (1bs) FAILURE LOAD (1bs)
- 68,900 67,575
7 67,575 67,575
5 60,950 58,300
9 61,613 61,612
10 64,925 62,275
Average 64,793 63,468

Allowable Tension = 31.3k
Allowable Shear = 27.0k
Factor of Safety (F.S.)

(Avera e Failure Tension | )4/3 7 (Avera e Failure Shear )4/3_1 :
U;sign ATTowable Tension x F.S. Ues?gn ATTowable Shear x F.S. o

' TENSION AND SHEAR
SPECIMEN NO's. AVERAGE FAILURE LOAD (k) FACTOR OF SAFETY
6 thru 10 §3.47 ( .63;¢7. ‘)4/3, ( .53;c7 ‘)4,
' 1.0
F.S. = 3.68

1-INCH RICHMOND [NSERTS

SHEAR TESTS

From the test data sheets, the ultimate load applied to the
specimens ranged from 39,750 1bs. to 50,350 1bs... The failure
loads ranged from 37,100 1bs. to 42,400 1bs.. Specimens 16

thru 19 failed by shear failure of the A-490 bolt. The top
portion of the inserts deflected from 1/8 inch to 7/8 inch with
some spalling on the zompression side of the insert. Specimen
16 showed some rotation of the top of the insert. Specimen 17
and 18 showed no apparent sign of rotation. Specimen 19 failed
by breaking the weld between the upper coil and the struts. Thre
balt then failed in bending after rotating with the upper por. 3n
of the coil. Specimen 20 failed by crushing the concrete on the
compression side of the insert. The insert then rotated intact
and the bolt yltimately failed in bending.



> SPECIMEN NO. ULTIMATE LOAD (1bs) FAILURE LOAD (1bs)
? 16 46,375 . 42,800
17 43,060 37,100
18 50,350 42,400
19 46,375 42,400
A 20 39,750 37,100
; Average 45,182 40,280

Allowable Shear = 11.5K

Average Failure Ld.
Factor of Safety (F.S.) = Ui?TEg'ITTESEETZ'EK.

i SPECIMEN NO's. Average Failure Load (k) Factor of Safety
16 thru 20 . 40.28 40.28/11.5 = 3.50

4.2.2 TENSION TESTS

3( The ultimate load applied to ths specimens ranged from 41,270 1bs.
; to 43,920 1bs.. The failure foads ranged from 39,950 1bs. to
43,920 1bs.. Specimens 26, 28 and 29 failed by concrete shear
cone failure. Specimens 27 and 30 fafled by Richmond Insert fail-
ure. The inserts failed by a failure of the welds between the
struts and the lower coil. There was some surface spalling assoc-
i fated with these failures.

‘ SPECIMEN NO. ULTIMATE LOAD (1bs) FAILURE LOAD (1bs)
1 26 42,600 | 42,600

27 43,920 43,920

28 42,600 19,950

29 42,600 19,950

10 41,270 39,950

Average 42,598 41,276




Allowable Tension = 11.5K

Factor of Safety (F.S.) = Average Failure Ld.

esign Allowable Ld. .

—

SPECIMEN NO's. AVERAGE FAILURE LOAD (k) FACTOR OF SAFETY
26 thru 30 41.276 41.276/11.5 = 3.59

s dliae v

4.2.2 COMBINED SHEAR AND TENSION TESTS

The shear and tension Toads applied to the specimens ‘under

this 1oading condition are equal and the ultimate loads ranged
from 27,825 1bs. to 30,475 1bs.. The failure loads ranged from
27,825 to 29,150 1bs.. Specimens 21 thru 25 failed abruptly
due to shear failure of the threaded rod. All inserts remained

- w— k.

> dapihs o

§ intact with only surface spalling of the concrete. |

) SPECIMEN NO. ULTIMATE LOAD (1bs) FAILURE LOAD (1bs)

1 21 27,825 27,825

; 22 29,150 29,150

{ 23 10,475 29,150

| 2 29,150 27,82

3 25 28,487 27,825
Average 29,017 28,355

Allowable Tension = 11.5K
Allowable Shear = 11.5¥
Factor of Safety (F.S.)

(Avera e Failure Tension )4/3* (Avera e Failure Shear )4/3_1 -
sign owable Tension x F.o. Design XTTowable Shear x F.S. .

i . TENSION AND SHEAR
: SPECIMEN NO'S AveRAGE FAILURE LOAD (k)  CACTOR OF SAFETY

- ‘_JA‘.J. ot

- —

‘ 21 thru 25 28,355 S (e
=1.0
F.5. = 4,15
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5.0 CONCLUSIONS

These test results show that the performance capabilittes of
the ' 1/2-inch type EC-6W and the l-inch type EC-2W Richmond
Inserts in shear, tension and combined shear and tansion exceed
the design allowable by a ratio of more than 3 to 1. These
conclusions are valid for the design allowables shown in Spec-
{fication 2323-55-30, based on a spacing of the Richmond [nserts
such that a full shear cone can develop.

Based on this test, the design allowables for shear, tension

and combined shear and tension are acceptable for use without
further investigation or additional calculations. Richmond's
r:cclunndat1on of a minimum safety factor of 3 has been complied
with.

10.



Communications

S YN S Report
T
Company T U 14 ties O Telecon !i Conference Report
Project Job No *
Comanche Peak Steam tlection Station 84042
Date
Independent Assessmeat Program - Phase 3 2 Apri] 1984
Subject Time
Mechanical Review Document Request s 12:45 p,m,
lace
3.
Participants of
B, Wood TUGCO
J, Russ Cygna
Required
item Comments Action By

Reference: Conference Report dated 2 April 1984, "Mechanical
Review Document Request," B. Wood and J. Russ participating.

Cygna received the following from Mr, Wood:

1. A1l documents requested in the referenced conference
report.

2. Calculation package CC-1-028-004-A33K,

a1/ TP ="y 7

Dumbuon . Williams, D. Wade, J. Van Amerongen, S. Treby, J. Elis, S. Burwell, J. Russ,
1020018 'lm!!! I ”!




m Communications
CYGNL Report

DTN
Company Texas Utilities O Telecon q Conference Report
Project Job No *
Comanche Peak Steam Electric Station o 84042
a
Independent Assessment Program - Phase 3 n 4/2/84
Subject Time
Pipe Support Review - 2:45 PN,
1
Document Request e CPSES Site
Participants of
B. Wood TUGCO
J. Russ Cygna
Required
item Comments Action By

Please provide the latest revision of the load summary sheet for
CC-2-009-003-A33R and TF/RB 1384 for MS-1-004-009-C62K.

VLT jut LA fan) (ajb___1 1

Distnbution N williams, D. Wade, J. VanAmerongen, S, Treby, J. Ellis, S. Burwell, J. Russ,

o Project rire




Communications

Report
Company:  rexas Utilities X Telecon O Conference Report
Project Job No "
Comanche Peak Steam Electric Station 84042
Independent Assessment Program - Phase 3 - 7/2/84
Subject Time 8
Design Control Review 9:00 A.M.
Project Letter 84042.007 PR acston
Participants . Bibo of C_vgna
Borys Czarnogorski Gibbs & Hill
Required
item Comments Action By

I received a call from Borys stating that he would be sending a
response to a letter from Williams to Ballard (84042.007) dated
6/23/84, Borys stated that his cover letter was telecopied to
Cygna San Francisco on Friday (6/29/84) but that there was an
error. | advised him to supplement his original letter with the
correct information and transmit it as soon as possible. Borys
also stated that he would be on vacation until 7/20/84 and hoped
Cygna could work around his schedule for Phase 4 at Gibbs & Hill
in New York,

ks 7INTT e S

Distrbution N, Williams, D, Wade, G. Grace, D. Smedley, S. Treby, J. Ellis, S. Burwell,

oo PrgjectrrTe
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Communications

Report
DT
Company
1 Utilities ? Telecon D Conference Report
Project Job No .
Comanche Peak Steam Electric Station £ 84042
Independent Assessment Program - Phase 3 e 8/28 - 8/29
Subject. Time
Gibbs and Hill Mass Participation Study s 8:00 AM -5:00 PM
lace
Phase 3 Open Items Gibbs_and Hill/NY
Participants of
Steve Lim Gibbs and Hill
Henry Mentel (8/29 only) Gibbs and Hill
J, Minichiello Cygna
Required
Item Comments Action By
8/28 | In order to determine Gibbs and Hill's progress to date, Cygna
performed a review of the 5 sample problems run on the new
version of ADLPIPE.
Cygna reviewed the preliminary results for the 5 problems:
1 - 64D
2 - 68X
1 - 92A
1 - 23A
1 - 156
Gibbs and Hill's summary of the support loads are presented for
the following cases:
1) As-bui t total load without missing mass (unrefined
spectra)
2) As-built total load with missing mass (unrefined spectra)
3) As-built total load with missing mass (refined spectra)
4) As-built total load with envelope of unrefined dynamic (w/0
missing mass) and static "g" effect (refined spectra)
5) As-built total load with refined spectra run (with no cut-
off frequency)
Signed / v Page of
/dkc 1 3
Oistnbution N Williams, D. Wade, J. Van Amerongen, J. Minichiello, S. Treby, J. Ellis,

10200
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Report

Communications

Comments

Required
Action By

8/29

The pipe stress results for 3 of the problems showed very little
increase between the results with and without missing mass (less
than 2% for SSE), as expected. The support results, however,
showed substantial increases in inertia loads. Therefore, rather
than try to draw conclusions from this small sample, Gibbs and
Hi1l decided to use a larger sample (30), as described in
GTN-69316. Letter GTN-69339 presented the first sample of 15
problems and GTN-69368 the second sample of 15. All 30 problems
had been done using the unrefined spectra, as had a majority of
the as-built work. Gibbs and Hill estimated only 20 problems had
been done "as-built" with the refined spectra. After finishing
the analysis for the first 15 problems using the refined spectra
ZPA, Gibbs and Hill sent the resulting support loads to TUGCO for
review,

Cygna confirmed that no other refinement was used in sending the
loads to TUGCO:; that is, any load increase (no* just above 10%)
was considered and SAM loads were not reduced. The loads given
to TUGCO do represent the envelope of the previous inertia load
and that due to the refined ZPA.

In reviewing 1-23A on the previous day, Cygna noted that the ZPA
results did not seem correct. After checking, Mr, Lim confirmed
that an error existed in the ZPA analysis. As stated previously,
those results were preliminary only and had not been checked.

Cygna then requested Gibbs and Hill provide a summary of the
support loads for the 15 problems sent to TUGCO, Cygna will use
the summaries to draw independent conclusions from the Gibbs and
Hill data.

Page 2

of

1020010



Communications

Report
R T
Iterr Comments Action By
ATTACHMENT 1 ’
GIBBS AND HILL PLAN FOLLOWING TUGCO EVALUATION OF SUPPORT LOAD
INCREASES IN THE 30 PROBLEMS (USING UMBRELLA METHOD)
a) If no supports require redesign - - Gibbs and Hill plans to

write a report describing what had been done and correlat-

ing the results to the mass fractions in the sample of 30,

then make a decision concerning the applicability of the

sample.

b) If any supports require redesign - -

(1) Gibbs and Hill will investigate each occurrence for
uniqueness (i.e., near a valve station, low mass
participation, size of pipe) or a trend (1.0,
function of low mass fraction)

(i1) Gibbs and Hi1l will then expand the sample
concentrating on problems exhibiting the
characteristics found above

(ii1) Gibbs and Hill will report results from the expanded
sample to TUGCO for evaluation

(iv) Gibbs and Hill will issue an interim report
describing the sample of 30, the investigation of
(b)(i), and their plan for increasing the sample.

P 1
age 3 o 3
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m Communications
IS Report

TR
Company Texas uti 114 t'i es , Telecon O Conterence Repot
Project Job No -
Comanche Peak Steam Electric Station 84042
Independent Assessment Program - Phase 3 o 11/7/88
Subject Time .3
Engineering Review of Installation Procedure 12:30 p.m.
Pla
“  sFRO
Participants of
J. Finneran TUGCO
J. Minichiello Cygna
Required
Item Comments Action By

It is Cygna's understanding that CP-CPM 9,10 is the appropriate
document to reference concerning when U-bolts are to be
cinched. Also, CP-QAP-12,1 is the appropriate quality control
document. Mr. Finneran confirmed these points. He stated that
the cinching of U-bolts, when no gap is shown on the drawing, was
standard procedure at CPSES. The words describing this were
added to CP-CPM 9,10 at the suggestion of engineering, He also
stated that enyineerinyg reviews construction procedures as they
affect design. Any information not on a support drawing (for
example, Hilti bolt torques) are placed in the installation
procedure and reviewed by engineering.

Signed Page of

kw.ﬂ Lillig e s /ajb ] 1

Distribution N williams, D. Wade, J. Van Amerongen, J. Minichiello, S. Treby, J. Ellis, S.
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LAY T Report

T ]
| et e 5 0
Company T !” i'itie R Telecon O Conference Report
Project Job No &
Comanche Peak Steam Electric Station 83090 - 84042
Independent Assessment Program - Phases 2 and 3 p— 9/21/84
Subject Time
Welded Attachments 8:30 am
Place
——rRl
Participants of
D. Terao NRC (MEB)
J., Minichiello CES
Required
item Comments Action By

I called Mr. Terao to determine the status of the NRC
concerns on welded attachments, 1 first noted that Cygna had
discussed five items on welded attachments in the July 3
meeting. These were:

a) 20% increase in allowables

b) use in breaks exclusion zones

¢) two directional supports (trunnions attached to
trunnions)

d) spacing (circumferentially and axially)

e) design of double trunions as axial and rotational
restraints.

I stated that Cygna had closed b, ¢, and d in the Phase 3
assessment, as explained on page 5-5 and Observation PI1-00-02
of the Phase 3 Final Report, Rev. 0. Cygna is currently
updating the Observation Record Review for Observation P1-00-
02 of the Phase 2 report. This reflects our presentation in
the July 3 meeting which addresses item a, For item e, Cygna
has found, in all cases but one (out of 12), that tne Gibbs
and Hill analysts use 100% of the load on one trunnion in
double trunnion arrangements. Thus, Cygna believes the G&H
standard procedure is acceptable in evaluating double
trunnions.

In addition to the above, I noted that, for the Main Steam
and Feedwater piping local attachments, NPSI and TUGCO have
performed additional finite element analyses. The purpose is
to limit stresses in pads and trunnions to levels below

-~
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Distribution: N, Williams, D. Wade, J. VanAmerongen, J. Minichiello, S. Treby, S. Burwell,
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m Communications
CYOUNS Report
LT
ftom Comments z':?éf?y

the limits derived from Appendix G of Section IIl of the

Code. This is also explained in the Phase 3 report, Appendi)
J, note 2.

Dave felt that Cygna had expanded their review as
requested. Dave will now review the references we noted
above and determine if he has further questions.

Page
/rb 2

of




: m Bk gl Communications
CYGN - Eoe e ok i Report

. B
[T
S e
Company Texas Utilities 0 Telecon O Conference Report
.P-roi,oﬂ Job No -
Comanche Peak Steam Election Station 84042/84056
Independent Assessment Program - Phase 4 oue  4/24/84
Sunfint 11130
Cleanliness/Fouling Factors for :
CCW Heat Exchangers PIc®  SFRU
Party !
arcipants  John Irons - Gibbs & Hill
J. Foley Cygna
Required
Item Comments Action By

I told John that although we had researched "cleanliness”
factors, and thought we understood the relationship of
cleanliness factors to fouling factors, we were still not able to
make a definite correlation for the CPSES CCW Heat Exchanger
because of some apparent discrepancies in the data sheets

Gibbs & Hill had sent us.

He explained that the values given in the data sheets were not

always easy to interpret because some were “design values" and
other are "required values" for certain cases.

He agreed to send other sheets which would clarify which are
“design values". Using these numbers, we should be able to
resolve this item (i.e., whether fouling factors specified by
TEMA, or their equivalent, were used in the design of the

CW Heat Exchanger,

= /) Qﬂ 124/ ‘[‘[A“LG /ceh - 1 R 1

Distibution N, Williams, D. Wade, J. Van Amerongen, R. Hess, P. Rainey, T. Martin, S. Treby,
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