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2121 N Caldornia Bivd. . Suite 380 Walnut Creek. CA 94506

March 3, 1988
84056.138

Mrs. Juanita Ellis
President, CASE
1426 S. Polk

Dallas, TX 75224

Subject: Communications Report Transmittal No. 42
Independent Assessment Prograr: - All Phases
Comanche Peak Steam Electric Station
TU Electric
Job No. 84056

Dear Mrs. Ellis:

Enclosed please find communications reports associated with the cable tray audits A
list of the enclosed communications reports appears in Attachment 1

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

Very truly yours,

N. 6 Williams

Project Manager

NHW/amh
Attachments

cc:  Mr. J. Redding (TU Electric)
Mr. W. Counsil (TU Electric)
Mr. J. Muffett (TU Electric)
Mr. L. Nace (TU Electric)
Mr. G. Ashley (Impell)
Mr. D. Pigott (Orrick, Herrington & Sutcliffe)
Mr. C. Grimes (USNRC) po2d
Ms. A Vietti-Cook (USNRC)
Mr. R. Alexandru (Ebasco) '
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ATTACHMENT 1
List of Enclosed C ications B

DATE ~IIME

04/27/87 1615 am.
05/15/87 1100 am.
06/22/87 200 p.m.
06/23/87 1000 a.m.
06/23/87 215 pm.

07/09/87
07/10/87
0717/87
07/23/87
08/04/87
09/03/87
09/14/87
09/15/87
0972187
09/30/87
10/02/87
10/06/87
10/16/87

11/03/87

11/03/87

11/04/87

11/19/87

11/23/87
12/08/87
12/18/87




m Communications
Report
(T
Company CES D Telecon E Conference Repornt
Project Job No
TU Electric 84056
CPSES 1AP Phase 4 Date
04/27/87
u Ti
S Ebasco Cable Tray Audit ™ n4s
Place
Ebasco, N.Y.
Participants of
Pat Harrison Ebasco
John Russ Cygna
Requred
Item Comments Action By
Cygna requested a copy of the AISC detailing manual for use during
the audit. Ebasco provided the following:
L. AISC "Structural Steel Detailing”, 2nd Edition.
2 AISC "Detailing for Steel Construction”.
TUE\042787-F.CON
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Communications

S TN Report
W IR
Company w D Telecon Conference Report
Pr Job N
" TU Bleetric ;
CPSES IAP Phase 4 Date
~30/87 i
Subject Time
Cable Tray Support Design Review 1100 am.
Impell Audit Place
Participants o!
G. Ashley, C. Abouiaoude Impell
B. Shakibnia, D. Leong, W. Horstman Cygna
R.qun.qJ
nem Comments Action By

Impell provided responses to several of the concerns raised by
Cygna on May 14, 1987

A Ssiamic Load Combination Study (imesil Calculation M.49)

L The response spectrum wused in the comparison was
generated from the synthetic time history used for the
time history analysis There was no added conservatism
associated with the curve fit

2 The supports chosen for comparison were those showing
high member interaction ratios and large dead loads

3. Based on a review of the output, critical items were
chosen for tabulation in the calculations Reactions were
not deemed critica!, and, therefore, were not tabulated.

B Load Combiaations for Base Anslea/®)

The loads from each load combination are treated as a set
Enveloping of forcessmoments is not performed

Cygna noted that this practice wa; not consistent with the
approach used by Ebasco.
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m Communications
Report

Reguired
Item Comments Action By
e e —

e U of Time i el

Impell reviewed the Standard Review Plan for the
requirements for time  history analysis used in the
qualifications of systems They were unable to locate the
requirement for more than one time history for linear
systems.  Seven time histories are required for non-linear
systems.

Impell feels that the use of single analysis is adequate if
three uncorrelated time histories are used for the three
spatial directions.

Cygna stated that they would verify the requirements for
linear time history analyses.

Impell stated that the selection of tier lengths, tray widths
and tray locations used in the calculation was based on
configurations typically requiring the application of minor axis
moment reduction. ue to the low torsional stiffness of the
posts, the tier behavior most closely resembles a simply
supported member in the weak axis direction. Impell
performed a test case analysis using the torsional stiffness of
a 16 inch long C6 x 82 tier ¢ introduction to Impell
Calculation M-57 states thai the posts are soft in torsion
The fixed end cases were only included as a validation that
the end moments were not significantly reduced by dividing
the load between two points.

E Overlap Criteria Development (Impell Calculation M-3)

L. Impell indicated that the overlap factor of 110 was not
based on the results of Calculation M-13, but was based
solely on the Brookhaven recommendations Impell stated
that the results of the calculation show that an increase
factor is not necessary. Given the histogram of ihe
results presented, Impell concluded that there is a high
confidence that underprediction of support loads using the
overlap process will not occur.

Cygna noted that these calculations were not a true
statistical sample, and that such conclusions miay not be
justified.
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Required
item Comments Action By
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2. The reactions and tray loads on supports were chosen by
Impell for comparison as they are representative of the
trends exhibited by all components.

3. Impell reviewed the discrepancies noted by Cy in the

forces and reactions for portions of the | distant
from the overlap region. They feel that the number of
occurrences of these discrepancies is mot significant to

the overall results They realize that t overlap
procedure is an approximation and do mot expect 100%
vorrelation.

4. Impell feels that it is sufficient to evaluate any support
common to two partial models for the loads from <ach
model independently and that there is no need to envelop
the results from each model

5. For ganged supports, the lumped mass used to represent
the non-modelled tray is attached to the support via a
spring. The spring rate is selected to give a frequen:g'
corresponding to flexure of the tray being represented
This will account for the dynamic response of the cable
tray.

6 Impell has not ieviewed the cited example of a system
with multiple ganged supports and will respond to Cygna's
concerns at a later time. Based on the tray flexibility,
they feel that there will not be a significant effect on
the supports due to i(he coupling provided by the cable
tray. Their results indicate that the response of the
cable tray systems is dominated by the support flexibility.

For the longitudinal direction, a fictitious longitudinal
spring is attached to the ganged supports, and the tctal
tritutary longitudinal mass is included This should be
very c;jmemtive (See Impell Project lnstruction PI-02,
sheet 30.)

7. Longitudinal loading in partial models should be adequately

captured The study included one test case having a
longitudinal span of 50 feet.

TUE\051587-A.CON
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Communications

C YN Report
PR R
Company CES D Yele:on @ Conference Report
Project TU r:c Job No 84056

CPSES JIAP Phase 4 Date
L 6/22/87
po— Cable Tray Support Design Review o 200 pm.

Ebasco Audit Place

New York, NY

PATICPA b Harrison, Bob Keilbach " EBASCO

W.R. Horstman, B. Shakibnia Cygna

R.qu.d—
Item Comments Action By

: .
Mmm—-wﬂul dinal S —Skewed Gussct Plates Used on

Cygna requested further information on the qualification of partial
penetration welds on skewed gusset plates.

Ebasco stated that the welds are checked for completeness, and, if
incomplete, are to be built-up flush with the surface of the gusset
plates Ebasco uses one-half the thickness of the beveled member
as the effective throat for design verification. Cygna was shown a
copy of the Brown & Root qualification testing document.

\TUE\062287-D.CON
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Communications

ST Report
W
Company CES D Telecon m Conterence Report
Pe*et TU Electri N 84086
ric
CPSES IAP Phase 4 Date
0612.3/87
Subject : | Time
Cable Tray Support Design Review 10:00 p.m.
Ebasco Audit Place
New YoLk_' N.Y.
wcipan 1
P P. Harrison, J. Swanson, c Ebasco
J. Christudeous, Bob Chen Ebasco
W.R. Horstman, B. Shakibma Cygna
Required -
Item Comments Action By

L0 Load Combination Method

In response to Cygna's concern regarding the validity of
Ebasco's load combination method, Ebasco demonstrated that
their version of STRUDL does combine the loads at the stress
level rather than the force level This was illustrated by
analysis of an "L" shaped determinate frame with a downwaid
load at the cantilevered end Ebasco will provide a copy of the
nmcple output and a brief description which will be transmitted
to Cygna via TU Electric.

20 Bolt Holes in Member Flanges

Cygna noted that the reduced section properties shown in Table
36! of the Ebasco General Instruction, and those shown on
PI-ll of Impell are different for the same sections Cygna
reviewed the Ebasco calculation for reduced section properties
(Volume 1, Book 25, Revision 0) In that calculation, Ebasco
accounts for the effect of a 3/4" diameter bolt hole at the
channel flange tip. Basically, Ebasco used an “exact” approach
which considers neutral axis shift and the flange slope. Cygna

will review the corresponding Impell calculation to determine the
source of the discrepancy.

30 Effective Section at Anchorages of Composite Members

Reference: Ebasco white paper response to Cygna's question
raised on May 1, 1987. (GIR issue 24F)

oV T
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Requeo
Item Comments Action By
o o

Based on the finite element analysis provided to Cygna along
with the white paper, Ebasco concluded that for composite
channel sections welded to a base angle, the connection will
pnrticirte in resisting torsion and that the weld is more
critical than the shear in the composite section.

Cygna questioned the degree of participation of the connection
in resisting torsion (ie, semi-fixed vs fully fixedh Cygna
stated it was not clear how the criticality of the weld versus
the shear stress in member was justified

Ebasco will compare the results of the finite element analysis to
the COMBS program results, and will justify why the weld is
more critical than the shear stress in the member.

40 Nodal Point Spacing for Braces

Reference: Ebasco white paper response to Cygna's questions
raised on May 1, 1987 (GIR issues 1, 6A, 6B, 10E)

Cy requested confirmation as to whether both dead load and
seif-weight excitation were used to calculate the additional
contribution of dead load stresses of members with intermediate
node points to the overall member stress interaction. Ebasco
confirmed that dead load and self-weight contributions were
considered.

50 STRUDL Stress Evaluation

C'y;na asked for the basis of determining Cm in equation 16-la
of the AISC Specifications for use in STRUDL code check.

Ebasco replied that engineers manually input the Cm value in
STRUDL code check, and that the value is aetermined based on
criteria 3 of AISC.

Cygna asked whether members, as opposed to individua
elements, are scanned over their entire length to locate the
maximum Mx amd My for use in equation 16-la.

Ebasco stated that STRUDL checks equation 16-la for each
element in the member and does not scan over the entire
member length to locate the maximum moments Ehasco will
investigate the effects of this issue on member qualification.

TUE\062387-BCON
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Communications

Report
Company CES D Telecon Conference Repon
Pr -
e TU Electric N 84086
CPSES IAP Phase 4 Date
o 3 06/23/87 =l
n_— Cable Tray Support Review e 0215 p.m.
Ebasco Audit - Weld Base Metal Evaluation Place
* New York, NY
Participants of
P. Harrison, J. Veikos Ebasco
B. Shakibnia, B. Atalay, W. Horstinan Cygna
Reourred
Item Comments Action By

Ebasco summarized the weld base metal evaluation that they had
performed. The evaluation is shown in Attachment 6 of the letter
from J. P. Padalino of Ebasco to L. Nace of TU Electric, dated
May 15, 1987. According to the Ebasco summary:

0 A typical post-to-tier connection with horizontal welds was
studied The post was chosen as a C4x54 and the tier as a
C6x82  Although this is not a typical field configuration,
the choice of the sections was based on a sketch made by
Cygna during the May 1, 1987 audit.

0 The post is modeled as an elastic foundation, with the load
being distributed from the weld to the post The elastic
foundation width is taken as 7 in. which is the unwrapped
width of the nost.

o The tier is modeled as a beam on elastic foundation
distributing the weld load Because of its short length (3
in), the tier deforms predominantly in shear. Therefore,
the flexural moment of imertia of the tier (beam on elastic
foundation) is decreased

0 The loading is based on the capacity of one line of weld
The horizontal (perpendicular to post web) and vertical
loads are considered scparately since these two will be the
bounding extremes

L ]
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Communications
Report

Item

Requied
Comments Action By

0 The equations given by M. Hetenyi, Beams on Elastic
Foundation, University of Michigan Press, Paragraph 1900,
were used to calculate the post stresses

Cygna disagreed with the use of Paragraph 1900 of Hetenyi's book
in that this implicitly assumes that the beam, ie, the tier
distributing the load, is 7 in. long. However, the actual length is
shorter. Ebasco stated that they would perform a reevaluation on
the basis of the Cygna concern noted above.

TUEW062387-A CON
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Communications
Report

Company CES D Telecon m Conterence Repon
Project TU Ewrk Job No 8‘0“
CPSES 1AP Phase 4 Date
06/24/87 e
- Cable Tray Support Design Review " 1100 am.

Ebasco Audit - Cable Tray/Hanger System Testings .
New York, NY

l'l ] n { o
TS B. Atalay, W. Horstman : Cygna
F. Hettinler. P. Harrison Ebasco
- Required
Nem Comments Action By
References:

L Final Summary Reron - Comanche Peak Cable Tray Tests"
ANCO Engineers Inc, Document No. A-000181, Revision 0,
January, 1987,

2 CTH Post-Test Analysis Correlation” Ebasco Comanche Peak SES
Cat_)’le Tray Hangers, Volume 1, Book 24, Revision 0, February 17,
1987.

Cygna provided the following questions and comments arising from
its review of References 1 and 2

A. Questions and Comments on Reference 1
Al Test Program, Data Acquisition, Input Loads

a. Each test configuration was unique: ie, all test cases
were different from each other in some respect
Therefore, parametric relationships cannot  be
developed, and, any particula: conclusion attributed to a
particular parameter may in fact be due to variation in
ancther parameter. Cygna asked if the scope of the
test program was limited to just showing a margin over
all configurations.

m——— e
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Communications
Report

Required
Comments Action By

In particular, the test program did not include sufficient
nmm to preclude the possibility of brittle failure
mechanism such as:

o buckling - only one test case (TC), TC6, contained
configurations which considered buckling

Edge distance violations - only two lessened edge
distances were considered: supports (S) S4 of T
and S2 of TC7.

Cygna asked f the small number of samples was enough
to address potential buckling and edge distance violation
failures? If the above is not true, how can one treat
all the tests used as back-up to the code requirements?
The fact that there were no overall failures and the
specimens remained stable merely demonstrates the
existence of factors of safety implicit in a code design.

b. The c:zemmic interaction between the test (shake) table
and test specimens was not monitored properly
(except for TC7) This poses a limitation on the
interpretation and use of the test data as stated on the
last line of p. 76 of Reference L

¢ The discrepancy between the “visual" and “transducer
data” tray slippages (see Tables 419 and 420 of
Reference 1) must be addressed from the point of view
of measurement accuracy. In addition to the above
discrepancy, numerous ‘“resolution,” ‘“noise,” etc
problems associated with data acquisition are mentioned
throughout Reference 1

d The test response ngectn (TRS) falls below the required
response spectra (RRS) at frequency, f = 4 Hz on p. 156
of Reference L Cygna noted that some system
frequencies are less than 4 Hz

e. The following discrepancies revealed by real transducer
data presented in Appendix D of Reference 1 indicates
an actuator control or accelerometer accuracy problem
with reference to the maximum shake table input
accelerations at S3 (data channels 7, 8 and 9) These
indications are as follows:

o 10 SSE accelerations on pp. D3 and D-ll of
Reference 1 do not agree, although p 5 of

“SEE ATTACHED DISTRIBEUTION SHEET Page 2 o 8
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m Communications
s TSN Report

Commaents

Reference 1 states that “seismic” and “systems
behavior” tests used the same time histories

Some OBE input (pp. D-7) is greater than SSE
input.

19 SSE input (pp. D-15) is not equal to 19 x (10
SSE input; pp. D-11) although pp. 5 states that
fragility tests were run using the same time history
as was used for the SSE, but amplified above the
SSE.

The discrepancy between the OBE TRS's shown on
pp. 145 and 165 of Reference 1 may be another
indication of the above problem

Some specimens for TCl, TC2 and T1C4 were
instrumented with a total of 24 strain gages/load
washers. Cygna asked why results utilizing these
records were not presented

The riser portion of the schematic of TC4 as shown on
pp. 46 of Reference 1 is misleading The riser ends
near the top elevation of the C4 tier member and does
not “cantilever” out above the tier. Thus, the desired
inertia effects may not be induced on support S5

With reference to the method of application of
three-directional “earthquake” test base input as
described on pp. 8, 7980, and 181 of Reference 1, it is
understood that the transverse (1) excitation 1S
dependent on (ie, a linear function of) the vertical (V)
input Yet, the T and V input time history plots
shown on Figs 419 (a), 420 (a), and 424 (a), and 425
(a) do not confirm this

A2 Determination of Natural Frequencies, Mode Shapes

a Reference 1 states that numerous difficulties were
encountered in identifying natural frequencies and mode
shapes. Occasionally, subjective criteria based on
"known physical characteristics,” etc. were used to
accept or ignore some modes or frequencies Natural
frequencies and mode shapes were determined in a
number of ways using “random,” "sine dwell,” and
"hammer” tests In general, differences exist among
frequencies and mode shapes identified using the
different approaches. Specifically

SEE ATTACUHED DISTRIBU 'TON SHEE]
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Report

Comments

W

(1) Some mode shapes could be identified using the
"hammer” test method, but their frequencies not
appear among the modeo identified using “random”
tests. Bumpla are the modes with frequencies of
4] Hz for TC6 and 5L Hz for TC7 (See pp. 132 and
134 of Reference 1, respectively.)

(2) For the TC7, 50% fill level test, the frequencies
shown in Table 46 and Appendix C of Reference 1
are not in agreement. At the 025 load level,
rp C-12 shows a frequency of Hz  This
lcl’:juency is not in Table 46 At the 045 grms

level, pp. C-15 and C-16 show frequencies of
56, 96 and 18 Hz, none of which are in Table 46

b. Cygna asked why tcst reports (frequencies, mode shapes,
modal damping) were not presented for 0% fill level
tests conducted in TC2 and TC4,

¢ With reference to Figs 41 and 42 of Reference 1

o The softening, ie, decrease of frequency with
increasing excitation, is attributed to accumulation
of small amounts of slippage, but not to plastic
deformation (see p. 98) Cygna asked how plastic
deformation could be ruled out as a cause of the
"softening™

o Figs 41 and 42 exhibg aonfxc “hardening" ie. a
positive dore in the load vs frequency relationskip,
especially for larger load levels 'l!hee positive
slopes are counterintuitive, and imply material strain
hardening or the introduction of geometric
stiffness Both possibilities are undesirable.
Another case of "hardening” can be observed in
Table 41 of Reference 1 for the 10% fill level test
where the frequency increases from 92 Hz to 104
Hz by increasing the load level from 025 grms to

045 grms.
A3 D oL { Dampi

a As stated on pp 99100 of Reference 1, the
determination of modal damping from seismic test data
could not be accomplished successfully. Instead, an
lttemr is made to interpret and extrapolate “random”

ta to obtain seismic level damping values The

Requved
Action By

S SErATTACHED DISTRIBUTION SHEET Page
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Report

Comments

attempt, as described on pp. 99100, is based on
subjective qualitative concepts such as “similarity,”
“somewhat similarity,” “matching at and near a
frequency” The resulting seismic damping values are
gven in the second and third paragraphs of p. 179 of

eference 1. According to those paragraphs, out of the
six test cases (TCL, 2, 3, 4,6, 7»

o The TCl data point of 6.5% damping is excluded

o No damping data is available for TC2, 100% fill level
in Table 4

o Cases TC3 and TC6 are excluded

Only the "random” test data from TC4 and TC7 are
available to deduce the seismic damping values of 56%
and 98%for OBE and SSE, respectively. As described
above, these reports are not measured directly in tests
but are based on a questionable method, and a limited
data base. Therefore, the use of any damping value
greater than 4% and 7% for OBE and SSE, rupectiv%lé
18 questionable, especially the damping values of 10%
and 20% proposed in the “key results section of
Reference 1 (see p 2 of Reference 1) is hard to
accept.

With reference to Figs 412 and 4.3 of Reference 1, he
negative slopes, ie, reasing damping with increasing
excitation level, are counterintuitive. Similarly, the
decrease of damping from 103% to 65% with an
increase of input from 025 grms to 045 grms (TCl, 10%
fill level test; see Table 412 of Reference 1) is
unexpected

In Tables 412 through 417 of Reference 1 certain
modes are denoted by "~ and it is stated that
damping could not be calculated for these modes
because resonate frequencies were poorly defined
However, Tables 41 through 46 report frequencies for
these same modes.

The third pnngnph of p. 179 of Reference 1 shows this
quantity as 68%. The same quantity is shown as 98%

on the second paragraph of the same page It s
believed that the "68%" value is a typographical error.

Required
Action .y
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Required
Item Comments Action By

d For TC7, 045 grms input level, and 50% fill level test
no frequency is identified for mode T1 in Table 46 of
Reference 1, the modal du:\rh; for the same mode
is given as 219% in Table 417. Note that p. C.15
shows the frequency for that mode as 96 Hz The
damping values of 168% and 101% shown in Table 417
do not agree with the damping values calculated on p.
C-15 and C.16.

A4 Minor Questions, Information Requests

a.  With reference to p. A-ll of Reference 1, please clurify
why weldment improvements were made.

b.  With reference to p. A-2l of Reference 1, nleue clarify
why 10% and 75% fill tests in TC2 were deleted.

¢ With reference to gj A64, please explain how the 55
in. misalignment of S3 of TC6 was accomplished

d  Was the test cable ever weighed? Is the 35 psf value
used in the analyses for cable weight accurate?

e. Please reconcile the following elbow drop deformation
measured in TC?.

Reference 1 Page No. Displacement (inches)

121 025
D6 118
D-14 194

B.  Questions and Comments on Reference 2

L Only TC7 results are correlated Why were other TC results
not correlated?

Ebasco responded by stating that correlation was assigned to
Impell. Ebasco attempted just one correlation to
demonstrate conservatisms in ESM.

2 What is the required spectrum (RRS)?In SAE CPOS,
Ebasco ified unbroadened RRS as input (see pp. 10-23 of
SAE CPO5) ANCO broadened those RRS as shown on pp.
137-140 of the ANCO test plan, Doc. No. AD001S0. These
broadened RRS differ from the original broadened RRS
(The original broadened RRS were developed by Gibbs and
Hill; see p. 54 of Ehasco General Instructions for Cable Tray

SEE ATTACHED Di5TininUTTION SHEET Page
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Hanger Analysis for CPSES No. 1 and 2, Reference §, for an
example.)

Which Revision 0 edition of the ANCO test report wasbeiug
used by Ebasco for correlation? Cygna's y of the test
report s marked January, 1987, Revision 0. cover sheet
for Reference 2 references a Revision 0 of the test report
dated July, 1986 However, gge 7 of Reference 2 lists a
Revision 0 of the test report dated September, 1986,

The ESM and RSM analyses use a set of digitized test
response spectre (TRS) given in appendix B of Reference 2
Which TRS were chosen? Note that there were more than
one OBE and SSE tests each, and the TRS was different in
the different OBE (or SSE) tests, as well as in different
supports. (See comment Ale) The TRS shown on pp. B2
through B7 of Reference 2 are for support §3. In the RSM
analysis, was an “average,” “envelope” or "multiple” response

spectrum used?

The tests seem to contradict the “no longitudinal
connectivity” assumption. (See the poor longitudinal
displacement correlation on p. A6 of Reference 2)

Ebasco stated that they have changed their position on
“connectivity” and now assume that the cable trays are
connected to the supports However, Reference 2 may not

What were the clamp stiffness and anchorage stiffness
values used in the correlation analyses?

Ebasco said that they have changed their stand on
‘connectivity” and no longer assume no connectivity.
However, they said they may leave Reference [2] as is, ie,
not revise due to change of the connectivity assumption,
and have Impell's correlation study be *he correlation study
of record

be revised due to the change in the connectivity assumption.
Impell's correlation study may be the correlation study of
record

Action By
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ltem Comments Action By

7. If a model was turned and a frequencg match was achieved

(see conclusion 2, p. 6 of Reference 2), any differences in
results under loading must be due to differences between
the response spectra method used in the analysis and the
time history method implicit in the test Cygna stated that
this difference (or conservatism) has to be quantified and
taken into account before other conservatisms in modeling
techniques can be claimed

With reference to the same conclusion, Cygna asked how
can test and analysis frequencies match if the “connectivity”
assumption (see comment BS above) is inaccurate. In other
words, if the “connectivity” assumption were to be changed,
can the frequency match still be achieved?

8 The ANCO test results quoted in Reference 2 do not agree
with test results reported by ANCO in Reference 1 lius is
shown by comparing Reference 2, p. A-2 with Reference 1,
pp. D9, D10, and Reference 2, p. A-3 with Reference 1,
pp. D-§5, D6

9. The RSM displacements calculated for the midspan of bend
=7 in) are excessive. See pp. A-2 and A-3 of Reference 2
uch high displacements imply failure.

10. Ebasco’s analysis results shown on p. A-3 of Reference 2 do
not I&& with the Impell analysis results (sce Table 63 of
"CPSES Cable Tray System Analysis'Test Correlation,” Impell
(;&I;poution Report No. 09-0210-0017, Revision 0, February,
1987)

1l. The test modal frequencies, mode shapes for modes with 4.0
Hz and 56 Hz quoted on p. A9 of Refer-~ce 2 cannot be
found in the ANCO test report (Reference |) Reference 1
shows the 40 Hz mode as a transverse mode while
Refe-ence 2 quotes this as a vertical mode.

12 The computer runs mentioned on p. C9 of Reference 2 are
not azmong the computer runs in computer output books 24A
and 24B.

13. The cable weight appears as 32 psf on p. C-14. Why is this
different than the customary weight of 35 psf?

14. Why is span "e + h" considered with $4 on p. C.14?
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Company CES E] Telecon m Conterence Repon
' Job No
r— TU Electric 84056
CPSES 1IAP Phase 4 Date
/87
Subject 2 ] Tume
Cable Tray Support Design Review 1140 am.
Ebasco Audit Piace
mich n 1
R P. Harrison : Ebasco
W. R. Horstman, B. Shakibnia Cygna
— — Regqured
A R Comments Action By
— *

Maior Axis Bending T Tragaverse Load

Reference: Ebasco white paper response to Cygna's generic
questions ruised on May 1, 1987. (GIR issue 24A)

Based on a review of the referenced white paper and Ebasco
Calculation No. 3306514 - Dept No 558 Cygna raised the
following questions:

0 Were the samples chosen representative of the supports with
highest interaction ratios for tiers?

o Why was torsion not included, since commectivity is to be
considered according to the requirements of Attachment Z
to the General Instructions?

Ebasco’s responses:

© The sampies were chosen to be represemtative of the
supports, but not necessarily those with highest tier
interaction ratios  Fbasco will verify the basis of the
representativeness

0 The calculation was performed prior to implementation of
Attachment Z.  All calculations will be revisited to account
for the effects of connectivity. Ebasco feels that the
inclusion of connectivity will not increase the 3% difference
in combined stresses, but may decrease it, since the initial
stress will increase after inclusion of torsion

—
Page ot
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item Comments Action By
o Ebasco will check to see if there are any means of
determining which CTH’s have the highest interaction ratios
for tiers.
Partial Penetration Welds on Skewed Gusset Plates Used on
i itudinal S B
o Cygna requested further clarification on qualification of
partial penetration welds on skewed gusset plates.
o Ebasco confirmed that welds are checked for completeness,
and are to be built up flush with the gusset plates. Ebasco
uses one-half the thickness of the bevelled member as the
effective throat for design verification and showed Cygna a
copy of Brown & Root qualification testing document.
TUE\062587-BCON
Page of
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Company CES D Telecon Conference Report
g TU Electric N 84056
CPSES JTAP Phase 4 Date
6/26/87
oy Cable Tray Support Review T 1030 a.m.
Ebasco Audit - Kinematic Condensation Place
New York, NY
Pt N, Williams, S. Tumminelli, D. Leong, 2 Cygna
B. Atalay, W. Horstman Cygna
F. Hettinger, P. Harrison, SJ. Chen, Ebasco
M. Chuaprasert Ebasco
Required
Item Comments Action By

Reference: 1 Letter from J.P. Padalino (Ebasco) to L. Nace (TU
Electric), dated May 15, 1987.

Cygna stated that they had reviewed Attachment 1 to Reference 1
and disagreed with the application of the Guyan kinematic
condensation technique to determine the frequency at a point. The
reasons for this disagreement are as follows:

L. Guyan reductio is not a filtering technique. The reduction
does not allow an accurate prediction of the frequency at a
specified mass point. The accuracy of the procedure depends on
the mass and stifiness distribution in the system to which the
condensation is applied The technique is especially susceptible
to inaccuracies if the mass distribution in the sysiem is
somewhat uniform, or if, at the pint of condensation, the mass
is low or the point is not well supported.

2. For the particular case of application, some cable tray support
mass will be left out due to the condensation. Consequently,
the forces exciting the conduit will be underestimated by the
amount of the cable tray support inertia left out.

/‘ ‘/AL‘&— % //(/ %A{/Zm Page lev 5
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Ebasco responded that the condensation was used as a screening
technique to determine if the frequency was less than or larger than
a threshold valve (145 Hz) The purpose is not the determination
of frequency for cable tray support analysis or qualification. Ebasco
felt that the approach was more accurate than the conventional
“unit load/stifiness/tributary weight” route. Ebasco cited the good
correlation of th¢ three sample analyses demonstrated in their

position paper.

Cygna reiterated their reservations and said that they would
evaluate this issue.

TUE\062687-B.CON
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Company CES D Telecon Conterence Report
¢ Job No
A i TU Electric 84056
CPSES 1AP Phase 4 Date
06/26/87
Subject 1 : Time |
Cable Tray Support Design Review 0100 p.m.
Place
Ebasco Audit - Exit Meeting Ebasco (INY)
Participants . ] of : |
S. Harrison (via telephone) TU Electric |
P. Harrison, F. Hettinger, R. Alexander Ebasco ‘
N. Williams, D. Leong, B. Shakibnia, W. Horstman Cygna
Required
item Comments Action By
I.  Summary and Status of Issues Discussed

Cygna provided a summary and status for each of the major
topics discussed or reviewed in the audits conducted on the
week of June 21, 1987 through June 26, 1987.

A. Multi-modal Response Multiplier

See discussion in June 26, 1987, 11:30 a.m. communication
report.

B. Cable Tray Clamps

Cygna has reviewed of testing and evaluation procedure.
There are no questions at this time.

C. Cable Tray Qualification

The review of cable tray qualification is not complete.
Cygna has several questions which can be discussed via a
telephone conference.

D. Cable Tray System Dynamic Test Program
Cygna provided Ebasco with questions on June 24, 1987

Ebasco will respond to these during the testing audits to
be held in Walnut Creek during July.

o Qi S X Y Alelleon et !
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Review of Longitudinal Supports

Cygna's questions regarding the modelling of eccentricities
at the tray attachment point for longitudinal trapeze
supports has been addressed through revisions to
Attachments Bl and B2 of the General Instructions.

Cygna has several additional questions regarding the
choice of effective length factors for longitudinal supports
having the post members oriented differently than
considered in the effective length factor development
study. These can be discussed via a telephone conference
call.

Load Combination Method

Cygna has accepted the verbal response provided by
Ebasco. Ebasco will provide a copy of the sample
computer output illustrating their approach and a brief
written summary.

P-delta STRUDL Stress Evaluation

Cygna presented a question to Ebasco regarding the
interpretation of AISC equation 16-1(a) in the STRUDL
stress evaluation on June 23, 1987.

Ebasco indicated that they had checked with P-Delta,
Inc, and learned that STRUDL performs the stress
evaluation on an element-by-element basis. A scan is not
made over an entire member to determine maximum
bending stresses. Ebasco believes that the implementation
of the stress evaluation in STRUDL is acceptable.

Cygna will evaluate Ebasco's response and provide any
comments at a later date.

Single Angle Members

Cygna will review Ebasco’s response and provide any
comments at a later date.

Bolt Holes in Member Flanges

Cygna has reviewed Ebasco's calculations and ha no
questions on their approach. Cygna “vill review Impell’s
calculation in order to determine the reason for the
discrepancy between the two consultants’ results.

Page
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J.  Partial Penetration Welds

Cygna has discussed partial pemetration groove welds with
Ebasco and has no further questions at this time.

K. Kinematic Condensation to One Mass Point

See the Communications Report for June 26, 1987,
1030 am.

L. Additional Major Axis Bending Due to Transverse Load

Cygna has reviewed Ebasco's response on this topic. Two
questions have been raised:

o Is it necessary to revise the response after
Attachment Z of the General Instruction (longitudinal
connectivity) is implemented?

o Were the suppurts selected for examples in the
response representative of all cable tray hangers?

M. Effective Section at Anchorage of Composite Members

Ebasco will provide a comparison of the siresses shown in
the finite element analysis provided in the response with
those calculated using "COMBS" program.

N. Enhancement of the COMBS Verification Manual

The supplemental verification covers all program features.
Cygna has no further questions.

O. Nodal Point Spacing on Braces
Cygna has no further questions on this response.
P. Weld Base Metal Evaluation

As discussed on June 23, 1987, Cygna has several
questions on the response for this topic. Ebasco will
provide a revised response.

Q. Bolt Hole Oversize Study

As discussed on June 25, 1987, Cygna has a number of
questions on this study. Cygna requested permission to
contact Robert lotti (Ebasco) at the CPSES site to discuss
the study. TU Electric agreed to Cygna's request.

SEE ATTACHED DISTRIBUTION SHEET 3 B!
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R. Responses to Specific Cygna Questions on 12 Calculation
Packages
Cygna has discussed and resolved comments on several of
the calculations. Several questions remain which can be
addressed via a telephone conference.
I1. Document Requests
Cygna requested that copies of the following Ebasco
documents be trunsmitted to Cygna via TU Electric:
SAG.CPI8 Tray and Fitting Design Verifications Procedure
SAG.CP19 Cable Tray Clamp Design Verification Procedure
SAGCP28 Multi-modal Response Multiplier Screening Criteria
SAG.CP34 General Instructions
The position paper on the statistical evaluations and impact of
oversize bolt holes in cable tray hangers was also requested.
TUE/062687-A.CON
e Page of
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Company CES D Telecon Conference Report
r Job N
fcscp TU Electric ® 84056
CPSES IAP Phase 4 Date
7/9/87
u Timy
— Cable Tray Review 5 500 p.m.
Multimode Response Multiplier Place
Impell, WC
Participants of
S. Harrison TU Electric
P. Harrison, F. Hettinger Ebasco
DK. Leong, JP. Russ, NH. Williams Cygna

Item

Comments

Required
Action By

»

Cygna provided Ebasco with a summary of their concerns regarding
the MRM study. This is provided in the attachment to this
communications report.  Basically, Cygna does not feel that the
study adequately covers the range of parameters present in the
CPSES systems. The lack of trends shown in the current analyses
does not support Ebasco’s positions that the cases analyzed are
controlling. Ebasco agreed to review Cygna's summary and respond

in a conference call the following week.

) Do o W A W ollmoe
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ATTACHMENT
MRM Concerns

The parametric study in Book 15, Section II is intended to
demonstrate the applicability of the 125 MRM factor used in the
Ebasco ESM analyses The MRM includes a multimode response
factor and load distribution factor. For those cases where the 125
factor is exceeded, a screening procedure is developed to address
potentially higher MRM.

There are numerous combinations of parameters in the MRM study,
including span length, spectral input, support stiffness, and number
of spans. Despite the amount of information obtained from the
studies, Cvgna does not feel that the range of parameters
adequately covers the population at CPSES, nor were they varied in
a systematic manner in order to determine trends in results

The basic analyses considered four 6-foot spans. Support stiffnesses
and the ratio of lengths of adjacent spans were varied Spans at
CPSES can range up to 8 or 9 feet in length, with a wide range of
stiffness variations. The choice of cable tray size and span length,
in conjunction with the spectral shape, influences the final dynamic
response of the system. These parameters should also be
considered and varied in the study. Although Ebasco claims to have
considered a wide range of system frequencies in their study, they
are referring to the first mode frequency of the system. The total
response of a system depends on where the higher modes fall with
respect to the first mode (the relative contribution of modes)
Thus, two systems can have identical first mode frequencies, but
differert higher mode distributions, different dynamic response, and
differert MRM.

Ebasco claims that the equal span models give higher MRM results
By reviewing the data provided in the calculation, that conclusion is
not always valid In fact, a certain lack of trends is noted when
one parameter is varied across a range of values The lack of
trends is more apparent for cases where SRSS combination and/or
time history analysis had been used instead of the Reg Guide 192
combination. Ebasco employed these analysis methods where they
determined that the modes were being combined in a needlessly
conservative manner. Although Ebasco attributed the anomalies to
the modal combination and numerical sensitivities in the models, it
is impossible to separate out these additional effects from the
parametric effects Thus, the accuracv of the MRM values
determined in these cases and all others is questionable.

SEE ATTACHED DISTRIBUTION SHEET Page
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The screening criteria is based in results of the MRM study, but
does not fully utilize all the data available. There are MRMs
coming out of the study which are far in excess of those in the
screening criteria.  Although the screening criteria is not actually
incorrect in omitting these values (since they fall outside the cases
tabulated and must be considered specially), there is a concern that
the value that will be used will conflict with those developed in the
study. Additionally, the (LS x peak) option for dynamic 10ad is not
valid, as the 15 value is purely a dynamic amplification factor and
does not address load distribution.

In short, the MRM study does not systematically consider the total
range of parameters and their combinations in the CPSES
population.  The study includes additional implicit variables or
numerical bias which cannot be quantified The screening criteria
has not been developed to fully utilize the available information and
leaves doubt as to the use of a proper MRM for supports which fall
outside of the tabulated cases.

TUE\070987-CON.A
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Company CES D Telecon Conference Report
Project Job No
TU Electric 84056
CPSES IAP Phase 4 Date
07/10/87
Subject Time
Status of Cable Tray Issues 1000 a.m.
Place
Impell, WC
Participants of
J. Russ Cygna
S. Harrison TU Electric
G. Ashley, R. Kaczkowski Impell :
D. Williams QEST
Required
lrem Comments Action By

Cygna met with TU Electric, Impell and QEST to status the cable
tray support review issues that affect Impell. A conference call to
status those issues affecting Ebasco will be held at 700 am. on
Monday, July 13, 1987. Cygna noted that the list was by no means
complete and that other issues could be added.

RIL 1 Controlling Load Case for Design
Cygna is presently reviewing Impell Report IM-P-004. |
RIL 2 Seismic Response Combination Method
Cygna is presently reviewing Impell Report IM-P-002
RIL 3 Anchor Bolt Design

Cygna is presently reviewing the issue on gaps under
base plates.

Impell must address Cygna's concern on the combination
method used to determine the stress in a base angle.
Cygna's review indicates that if the combination is done
correctly, the base angle stresses may control the
design.

Cygna is considering the differences in the boundary
stiffnesses as part of the cumulative effects review.
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RIL 4

RIL 7

RIL 9

RIL 14B

RIL 16H

Design of Compression Members

Impell must provide Cygna vath an evaluation of the k-
factors for supports with rrated posts.

In regard to the enginsering evaluations by CPRT thirc
party previously requ.sted by Cygna, TU Electric stated
that the licensing group was still considering the impact
of providing Cygns with these documents. The present
view is that the IAP and third party reviews should be
kept as separate and independent as possible. If these
positions are changed, Cygna will be provided with the
documents.

Design of Angle Braces Neglecting Loading Eccentricity

Impell must provide a response on the use of th: 95%
of the Euler buckling allowable in the determination of
the controlling lengths for twist-buckling.

Reduction in Channel Section Properties Due to Clamp
Bolt Holes

Cygna noted that there are differences in the section
properties reported by Ebasco and Impell for channels
with bolt holes in them. Cygna has reviewed the
Ebasco work and noted the methodology and must
recompare it with Impell's in order to understand the
difference. Prior to any request for documents, Cygna
may telephone Impell for discussion.

The Value of 1" in AISC Equation 15-7

Impell stated that they had discussed this issue with the
AISC staff and that AISC did not recommend using the
entire post height as the value for use in AISC equation
15-7.  Cygna stated tha: further discussion on this
topic may be necessary.

Base Angles Welded to Embedded Plates

Cygna asked if there were any numerical evaluations
that formed the basis for the conclusion behind Impell's
White Paper. Impell replied that there were none other
than contained in the paper itself. Cygna stated that
they would contact Impell if further evaluations may be
necessary.

SEE ATTACHED DISTRIBUTION SHEET
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RIL 19 FSAR Load Combinations

Impell must provide revision 2 to Impell Calculation M-
27.

RIL 24B  Minor Axis Bending Due to Eccentric Transverse Tray
Loads

During a previous audit of Impell, Cygna had
demonstrated that an additional minor axis bending
stress of 12 ksi may be induced into the tier members
by the eccentric application of transverse tray loads
Impell feels that this value is negligible.  Cygna
requested justification for this assumption.

RIL 24F End Conditions for Composite Tee-Channels
Impell is to provide an evaluation of the connection.
RIL 25 Cable Tray Qualification

Cygna is presently reviewing the cable tray
qualifications.

RIL 32 Conduits Attached to Cable Trays or Supports

TU stated that all the cable tray spans are being
walked down and any attachments are being identified.
Any attachments will be evaluated on a case-by-case
basis. ~ For attached conduits, the conduit and the
connection will be analyzed by the conduit group while
the cable tray will be analyzed by the cognizant cable
tray contractor.

RIL 33 As-Built Walkdown Procedures

The issue on walkdown tolerances is open. A
conference call on the topic may be arranged between
Impell and Cygna.

Other commitments were also noted by Impell. Impell
stated that they arc committed to providing a response
on the member length used in AISC equation 16-la
After some discussion, Cygna stated that they felt that
jusiification for the lumping of conduit masses onte
cable tray supports was required.  Justification for
neglectin%‘the eccentric application of shear loads to
one-bolt base angles was also requested.

TUE\071087-A CON
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LT T
ompany CES D Telecon E Conterence Report
Project TU E‘ectric Job No 840%
CPSES TAP Phase 4
e 0717/87
e Cable Tray Support Design Review fime 245 - 745 pm.

Cable Tray/Hanger System Dynamic Testing

Place ]mpclL Walnut Creek

PP B. Atalay, J. Russ of Cygna
D. Williams QEST
Item Comments Azm:'?,

References
“Final Summary Report - Comanche Peak Cable Tray Tests',
Document No. A-00181, Revision 0, dated January, 1987, ANCO
Engineers, Inc.
“Data Package for Case 7 - Comanche Peak Cable Tray Tests,
Document No. A-000187, Revision 1, dated May, 1987, ANCO
Engineers, Inc.
"CPSES Cable Tray System Analysis/Test Correlation, Report No.
09-0210-0017, Revision 0, Dated February, 1987, Impell
Corporation.
Calculation TC7-PT1, Revision 1, dated December 1986, Impell
Corporation.
“Data Package for Case 6 - Comanche Peak Cable Tray Tests,
Document No. A-000186, Revision 0, dated February, 1987, ANCO
Engineers, Inc.
Calculation C6-PT1, Revision 1, dated February, 1987, Impell
Corporation

Cygna had the following questions and comments resulting from its

review of References 1 through 6.
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The variation of the test case (TC) 7 vertical mode VI
frequency with excitation level is not consistent in ANCO
documents, References 1 and 2 This is shown by comparing
Figure 11 of Reference 1 with p. A-3 of Reference &

In Reference 2, pp. B-15 and B-16 show a response shape with a
frequency of 72 Hz The shape has a maximum amplitude at
data channel 14 - table support (S) 5 in the transverse
direction. Furthermore, the trays exhibit a constant ampiitude
response shape. Are the above meusurements accurate and
reasonable? If there is an inaccuracy in the sine-dwell method
of determining this test response shape, how does this
inaccuracy in the method affect other response mode shapes?

a. The following damping ratios, shown in Table 417 of
Reference 1 for TC7, 025 grms random input are not shown
in Appendix D of Reference 2:

119% and 230% for mode T2
71% for mode T3, and
71% for moxie V1

b. Similarly, the damping ratio of 55% shown for the TC?7 Vi
mode in Figure 412 ¢f Reference 1 is not shown on p. D-3
of Reference 2.

Cygna asked that the above be reconciled

On the third unnumbered page of Appendix D of Reference 4,
Impell states that clamps did not suffer permanent deformation
and damage during the seismic level tests. This contradicts the
ANCO observations on pp. 14 and 1-6 of Reference 2 where the
results of tests 7428 and 74614 are reported.

Impell's statements regardin? the magnitude of tray slippage on
the last unnumbered page of Appendix D of Reference 4 are not
in agreement. The following tray slippage values are reported
by ANCO in Reference 2.

Reference 2

Data
Channel No. Page Number

017 38 J-6

017 38 J-16
0.50 37 3-22
050 37 J-34
0.50 37 J-50

Maximum Tray

Page
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10.

Table 22 of Reference 4 shows that a 32 Hz mode was
identified from the test results using transfer functions (TF)
Nos 9 and 11. The 32 Hz mode is not obvious in the plot of
TF No. 9 in Fiz.e ®3i of Reference 4.

For the "_0 Hz mode, the mode shape plot and description
appe>~ .g on pp. B-17 and C4 of Reference 2, respectively, are
not in agreement. On p. C4, the mode is described as having
maximum amplitude at the upper tray. Page B-17 (of Reference
2) and Table 22 of Reference 4, show the maximum amplitude
occuring in the lower tray. Cygna requested that these
discrepancies be reconciled.

The TF shown in Figure 23j of Reference 4 is the only
evidence of the measurement of & 140 Hz modal frequency. Is
this evidence sufficient to postulate a modal frequency?

In Appendix A of Reference 4, longitudinal offset dimensions L7
and L8 for support Sl are modelled as 30" Cygna requested
verification of this dimension.

Th~ averaxe longitudinal test response spectrum (TRS) is shown
in Appendix C of Reference 4. This TRS significantly exceeds
the RRS near 42 Hz Cygna expressed concerns similar to those
expressed for the transverse direction TRS being in excess of
the RRS (See Item 8 of Cygna Conference Report dated July 8
through July 9, 1987.

Cygna requsted an audit of Impell Calculations M-10 and M-28
which address clamp stiffness values.

For TC6, support Sl, the transverse rotational stiffness value at
the specimen boundary is not available; therefore, the
corresponding value from TC7 is used for TC6. In Reference 6,
the use of the rotational stiffness value from TC7 is justified by
performing a sensitivity analysis and concluding that results are
not sensitive t~ rotational stiffness Cygna feels that this
statement contradicts the significance of the rotational stiffness
implicitiy claimed for TC7 in References 3 and 4.

The test results for bare supports of TC6 are reported in
Appendix J of Reference 5. Cygna asked why these bare
supports test results were not being used to calculate the
boundary spring stiffnesses for TC6 instead of wusing the

SEE ATTACHED DISTRIBUTION SHEET Page
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14.

15.

16.

stiffnesses from TC7.

Impell shows in Reference 4 that a mode was measured with a
frequency of 85 Hz Impell tried to correlate this mode with a
mode which has an analytically predicted frequency of 10.7 Hz
The frequency correlation, ie, 85 Hz and 10.7 Hz is not very
satisfactory. Furthermore, the measured and analytical shapes
of these modes (plotted in Figure 42c. of Reference 4) do not
correlate well, especially around supports S1 and S2

The following questions and comments result form Cygna's
review of computer run No. 209 of Reference 4, and the manner
in which the results of that run are interpreted in Reference 4.

a Mode Nos 9, 12, 15 and 17 which have significant
participation factors are not included in the correlation
comparison.

b. Modes with frequencies of 50, 111 and 138 Hz have low
participation factors, and vet these analytically predicted
modes were selected for correlation with measured modes.

¢. The correlation between the measured (at 120 Hz) and the
analytical (at 111 Hz) modes shown in Figure 42d is not
satisfactory.

Cygna noted that plots of mode shapes of the "refined” model
were not available in Reference 4. Without such plots it was
difficult for Cygna to ascertain the mode shape descriptions and
correlations claims in Reference 4. Cygna asked if the mode
shapes were ever plotted, and requested to review the plots if
they existed.

TUE\071787-C.CON

SEE ATTACHED DISTRIBUTION SHEET Page

T T S IR Sy e g gl E






L!‘ JA»IEI

Communications

Report
WO RO
Compary CES D Telecon @ Conterence Report
Project Job No
TU Electric 84056
CPSES IAP Phase 4 Date
7/23/87
Subject : . Time
Cable Tray Support Design Review 10:45 am.
Ebasco Audit - Document Request Place
New York, NY
Participants of
P. Harrison Fbasco
W. Horstman Cygna
Required
‘tem Comments Action By
Cygna requested the calculation packages for the following
longitudinal trapeze supports for use during the review:
CTH -1 - 481
CTH -1 - 1268
CTH -1 - 3360
CTH -1 - 3936
CTH -1 - 3957
CTH -1 - 5143
CTH -1 - 5324
CTH -1 - 5629
CTH - 1 - 6064
CTH -1 - 6348
\TUE\072387-D.CON
Page | of |
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i il CES D Telecon Conference Report
Project TU Electric Job No 84056
CPSES 1AP Phase 4 e
08/04/87-08/06/87
S4Bt Cable Tray Support Design Review Tme 900 am. - 500 pm.
Cable Tray System Dynamic Testing e
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Item Comments Action By
Cygna and Impell discussed the Cygna questions and comments shown
in Cygna conference report dated July 17, 1987. For the sake of
brevity, the questions and comments are not repeated here. For the
uestions and comments and References 1 through 6, see Cygna
ference Report dated July 17, 1987 hereinafter referred to as
Reference 7.
L Cygna comment No. 1 of Reference 7 will be relayed to ANCO to
reconcile the V1 mode frequencies shown in Fig. 41 of Reference |
and p. A-3 of Reference 2
2 In response to Cygna comment No. 2 of Reference 7, Impell said

that they relied more on their own transfer function (TF) method of
mode shape determination than on ANCO's measured response shapes.
Impell noted that although pp. B-15 and B-16 of the ANCO data
package (Reference 2) show that the shake table possesses maximum
response for the mode near 72 Hz the cable tray test system also
has significant response. This is borne out on p. C-11 of Reference
1, and also by the TF plots (Fig. 2<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>