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U. §. Nuclear Regulatory Commission
Attn: Document Control Desk
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SUBJECT: COMANCHE PEAK STEAM ELECTRIC STATION (CPSES)
POCKET NOS, 50-445 AND 50-446
MEETING NOTICE

fyent lemen:
Attached is a notice of a forthcoming meeting between Citizens Association for

Sound Energy (CASE) and TU Electric. The purpose of the meeting is to discuss

the Corrective Action Program (Cable Tray Hangers, and Conduit and Conduit
supports).

Very truly yours,

W. G. Counsil

5

Vice President,
Nuclear Engineering
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C - Mr. R, D. Martin, Region 1V
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1 PROCEEDINGS
2 MR. COUNSIL: The meeting will come to order. Mrs.
3 Ellis and Jerry, welcome once again. We always look forward
- to seeing you. I'd like o speciol welcome to Mark Walsh,
5 ["ve looked forward to meeting him for about three years now.
6 Earlier this morning I snid I hoped his trip was
7 comfortaoble and blessed with nice weather. Thinking about
8 that driving in this morning we couldn’'t have picked a better
9 day to be inside than on a plant tour. I hope tomorrow wWill
10 be better.
11 With that, I'd like to turn it over to Mrs. Ellis for
12 any statements she might like to make.
13 MRS. ELLIS: We're very glod for this opportunity to
14 meet with you again, ond aos I've said at previous meetings,
4 we ' re still reading and reviewing things, so we may have some
16 cgdditional comments or questions aofter we have had o chance to
17 read the transcripts and documents --
18 THE COURT XEPORTER: I can’t hear you.
19 MRS. ELLIS: I think we’'ve alreody mentioned thot
20 Jerry, my husband, 1s here and Mark Walsh. And I wont to soy
21 ggain that I think that these meetings of this type nave been
22 very helpful to oll of us ond help to clarify what the issues
23 are ¢7d what you are doing and the amount of work you're
24 doing. And I wont to say ogoin thot it's obvious that you are
25 trying to oddress the issues, and we appreciaote the

Caormen Gooden, CSR, RPR, Metro 429-5532




opportunity to come and help claorify whaot our concerns are

even further

MR. COUNSIL Now I°11 turn it over to Larry Nace and

would like to welcome Mark Walsh

look forward to the site

request was to discuss questions
temperoture effects on structural steel
morning with the

otape on ¢t

K's benefit to
esentotion
S manoger of ¢ 1 engineering

morning ‘ introduce the




IMPELL, Pat Harrison of EBASCO, aond Gavin Wir

These people represent people that have had ¢
in the efforts in these areos.

Before we get on into picking up whe
tray 1ssues, we'd like to show the
MRS. ELI I just might mention ti

I think, o0 question or

(Videotape shown.)
t completes the showin
panel moke sure that when you're tal
for the reporter?

have questions no

have o few On the ca

on the film does not appe

troy width or tray lengths between
NCO do tests that woulw

with

Before I answer thot @

se of the tests and then #

on These were not qualification te:ts

the typicaol component qualification :

tests to demonstrote the appropriaots

Metro 429-’




t whaot waos haoppening

0 range of fill wos used in the

ray, a moderotely filled tray and o

y, to judge whether analytical methods

otively predict the raonge The traoy was

widths or span

wWQoSs




example, we measured displacement and acceleration at several

. ights along the posts of the trapeze-type supports. We
measured recorded response along the troy, we recorded
response at the shaking frame attachment of the ANCO shaking
froame such that we knew ot each attochment location what the
input motion to the system was. You recall from the videotape
we tolked obout fraogility level inputs as high as two times
the expected earthquake at Comanche Peak.

(A short break was taken.)

MR. ASHLEY: As I was saying, that two times the
moximum earthquake was determined on the basis of the
measurement at the ottachment of the hangers to the shaking
froame. In other words, we knew what the input was of those
systems.

MR. WALSH: When you were measuring displncement,
predicted displacement, how much did that deviote?

MR. ASHLEY: We supplied the correlotion study report
to you. You will note in there that on average the
overpredictions in ratios in the analytical model to the
actual testing configurations were @ factor of two. There
was some overprediction in ratios which was as much as seven .
to eight hundred percent over predicted in terms of
displacement.

MR. MUFFETT: Obviously, this is o very complex test

With o lot of dota. In general, we're seeing overpredictions

Carmen Gooden, CSR, RPR, Metro 429-5532
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on the order of two.

MRS. ELLIS: From time to time, if you will bear
With me, there may be some things that I want to clarify thot
probably Mark can tell me later, but if you would, I'm not an
engineer and I'm just trying to understand some of these
things Just so it's clear in my mind as much as possible.

[ think 1t mentioned ot the beginning of the tape
thot the tests began in 1985. But I think on the tape were
both tests for the conduit supports and the cable trays done
in May of 867 I think it said at the beginning of the cable
tray tests that it was Moy of "86, and I don’'t think it really
$01d on the condult. That would be the same time frome, I
gssume, wouldn't it?

MR. MUFFETT: Well, we can get those exact dates when
1t staorted, but obviously tests like thi:c extend over a period
of time, ond there were some tests even toking place in ‘87
that we had NRC come witness.

MRS. ELLIS: Right. One of the things that I wanted
to be sure of is that -- and I'm assuming that I know the
answer to this already, but I just want to make sure -- is
that these tests weren't done on what was in place really in
1985, but are more representative of what's actually in place
out there right now.

MR. MUFFETT: Exoctly. And we touched on that last

time. One thing, these represent the designs os they exist in

Carmen Gooden, CSR, RPR, Metro 429-5532
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the plant now, and in some instances we built certain things
into these troys to see their exact -- see the actual size of
bolt holes in the plant. We even did some tests on a bed
member Jjust to see what the effect was. So, yes, these trays
are o very accurate depiction of what exists in the plont.

MRS. ELLIS: I aossumed that that's what it was. I
would have hod some problem if those were the ones in place in
‘85.

MR. WALSH: I still hove aon additional aquestion
regarding this cable tray test ano the tray and the wire thot
Was used. It seemed like the wire was not held down with
ties. When I worked out there I remember seeing scme ties to
hold the wiring to the trays.

MR. ASHLEY: 1In fact, the cable wos installed in
these trays the some as it 1s instolled in the plant with the
coble ties.

MR. NACE: Excuse me, I think one of the items thot
could be confusing, some of the cable looked like it was
hanging unsupported, that was test instrumentotion;
instrumentotion for the tests, not the cable installed in the
tray.

MR. MUFFETT: It waos instolled using exactly the same
procedures thot would be in the plont. Cable trays were built
using exactly the same procedures and exactly the same

material. We mode those as close as was humonly possible for

Carmen Gooden, CSR, RPR, Metro 429-5532
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conditions in the plant.

MR. WALSH: But I think you have alreody staoted that
this 1s not the maoximum weight that could be used out at the
plant.

MR. MUFFETT: We had tnree fills. We had a light
fill and o moderate fill and o full tray.

MR. WALSH: But the systems that go out there I can
see heavier trays; 1s that correct?

MR. MUFFETT: You mean larger?

MR. WALSH: Lorger trays, maybe larger spans for
each hanger?

MR. ASHLEY: Thaot's correct. There are larger trays
in the plont aond there are some 36-inch wide trays in the
plant. As far aos fill level, we tested the maximum fill
level. We tested 35 pounds per square foot, which in your
24-inch troys would be 70 pounds.

Now, as far as -- as Jim mentioned earlier, these
were tests Eo give us additional confidence in our engineering
methods. We were applying standard engineering methods.

These tests weren't used to develop the criterion method used
for design validation.

Now, we have a separate set of tests which ore
component tests. Those tests were run at CC&L. Now, the
purpose of those was to develop past these components for

design purposes. For exaomple, we tested the traoy there. In

Carmen Gooden, CSKR, RPR, Metro 429-5532
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those tests we tested enough trays such that we had an
allowable for every tray size that’s used in the plont.
Additionally, we tested clamps such that we had an allowable
that could be used for every tray clamp in the plant.

MR. WALSH: I guess what's bothering me nhout this
test 1s the method of the conclusions and the large margin
that exists, but that there's only -- {t’'s -- this test did
not demonstrate the worst possible condition at the plant
using the test up to two times SSE or --

MR. MUFFETT: Eoch tray tested to a peak of twice
the SSE, which is probably a multiple of five per the ZPA.
But the importont thing to remember is these are not
qualificaotion tests of the trays. They're a demonstration of
the anolytical method. And we did o wide paraometer, wide
range of parameters, as for as the design, ond then performed
the onalyticol studies that showed that our studies olwaoys are
conservative in the design of these trays.

The purpose of the test. You are right. If you were
going to do o classic component qualification, our trays are
quolified by analysis. 7This was on additional backup and a
confirmotion of the cunservatism of the method.

MR. WALSH: And this test was to demonstrate the
hanger or the tray? Or both?

MR. ASHLEY: These being system tests, these were to

test the behavior of the coble troy systems, meaning the troys

Carmen Gooden, CSR, RPR, Metro 429-5532




and the hangers
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still exceed K1/R, 90 to K1/300, if you don’'t have the maximunm

load on that member?

MR. MUFFETT: As you are well uwcre, the K1/R was
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complies with the guidance that we have from AISC in regard to
these compression members. We don’'t use this test as the
basis for any design of our members. They all comply with
AISC. And one could draw the conclusion that the loods we put
on those are probably overpredicted by about two based on what
we saw from the test. The reason we did that is since we hod
the shoke table and the time, and this hos been a question
that's come up on numerous dockets -- the Byron docket, the
LoSalle docket -- exactly the behavior of these long slender
members during a one-time transient short-term compression,
ond we had o shake table and o structural review and decided
to see what would happen.

MR. WALSH: When you increased your load to two times
SSE, there was no yielding on the steel; is thot correct?
0f the hangers?

MR. ASHLEY: That's correct. There was ro noticeable
gross deformation of hanger members. During one of the tests
after 1t had seen many, maony cycles of earthquake, over an
hour of earthquake, there was some small deformation in one of
the clomp members; however, that did not result in any loss of
function of thaot hanger or that clomp.

To directly oddress your question, there was no
noticeaoble deformation, no deformation in the hanger members
themselves.

MR. NACE: I would like to clarify, Mark. Are we

Carmen Gooden, CSR, RPR, Metro 429-5532
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conrusing you or confusing ourselves? The systems themselves
ore all qualified by analyses. These tests do not qualify the
system. The tests were confirmotion of the adequacy of the
analytical techniques used on all those systems. Are we
communicating on that?

MR. WALSH: I believe so. You know, I received a lot
of information, and I om concerned that someone would take
this test ond soy, “Well, we did it on thi: test. Now we
don't have to foliow specific guiceslines. We did it on this
one test.”

MR. MUFFETT: No, absolutely nct. We are in very
strict compliaonce with the opplicable code.

MR. ASHLEY: 1In foct, I'd like to point out that the
test demonstraoted much higher levels of damping than Comanche
Peok has committed to in the FSAR; however, we have used the
domping levels os committed to.

MR. WALSH: That's unother point. 7ne lengths
between hargers. Someone mentioned that the maoximum was nine
feet. Were there shorter spans tested?

MR. ASHLEY: Yes, there were shorter spaons tested.
Those snorter spans tested were in the region of, for excmple,'f
near the horizontal bend.

MR. WALSH: I believe if you decrease the length
between supports your domping would go down. If you increase

it, it would go up. I read somewhere this domping wWas noticed

Carmen Gooden, CSR, RPR, Metro 429-5532
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that 1t was higher than TU indicaoted that they were using.

But if you tested a shorter span you might e closer to what
is in the FSAR or whatever.

MR. MUFFETT: All the damping from oll the tests,
with fittings, with bends, with all the configurations, were
equal to or higher than what we used.

MR. WALSKE: That's what I'm getting ot. If we
shorten the span, wouldn’'t the damping go down?

MR. MUFFETT: VYou'll find that structural domping is
@ foirly complex phenomenon, and there's o lot of aspects to
it. And shortening the span probably would reduce the stress
level which would reduce the structural damping.

The test obviously 1s o very complex subject. The
test report thot you have bears what we aore telling you.

MR. WALSH: And it would indicote that the storter
spans the domping 1is closer to what TU is using.

MR. MUFFETT: I think another interesting thing is
the damping, from my reading the report, tends to vary more
with fill thon with spoan. And 1f you think about it, that's
logicol, becouse what happens is the cables octually rubbing
against each over use up a lot of energy. And reolly these
events are energy based. Although typically onaolyzed with
forces and components, energy is o big concern, and when you
have something toke place like friction thot uses up the

energy, 1t tends to mognify the damping.

Carmen Cooden, CSR, RPR, Metro 429-5532
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MRS. ELLIS: When you're talking about the reports,

you're still tolking about the ANCO report?

MR. MUFFETT: Yes. And the correlation section.

MR. CTOUNSIL: Are there any other questions on the
cable tests?

MR. WALSH: No.

MR. NACE: Let’'s continue with the presentation of
cable tray hanger issues from the project status report, and
Qs soon as we're ready on the temperoture effects, we'll moke
thot presentation.

MR. NACE: We would like to ask you one clarifying
questicn from the lost discussion to moke sure --

MR. ASHLEY: -~ thot we were tclking cbout the same
thing. Whot we were taolking about is that what the ANCO tests
have shown 1s that the dampirg, in particulaor for the higher
€111 levels, 1s much higher than whot TU hos committed to. In
other words, we're using conservative levels of domping. Your
understaonding 1is that os the spons get shorter, the domping
mgy more closely approach or come down to the i1evel TU has
committed to.

MR. MUFFETT: Before we get started with where we
left off lust time, we have ¢ new panel member here today.

['d 1like to introduce him. His nome is Govin Winship.

MR. WINSHIP: Good mcrning. My nome 1s Gavin

Winship, and I've been working in England on nuclear power

Cormen Gooden, CSR, RPR, Metro 429-5532
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Resolution to the issue is as follows: Stresses due

to direct shear and St. Venaontfshear are considered in design

volidation as specified in SAG*CP34 and PI-03,

MR. WALSH: 1Is warping torsion taken into account for

these members also?

MR. HARRISON: Yes. ‘Warping is added on to these

members.

Issue 24E: 1In the original design of cable tray

support flexural members, copacity reduction due to

unsupported length of compression flaonge, per AISC equation

1.5-7, was not properly considered.

Resolution to this issue 1s as follows: Design

volidotion Procedures SAG.CP34, PI-03 and PI-11 require the

use of AISC equation 1.5-7 for the validation of cable tray

nonger channel members and provide direction for its proper

application.

Issue 24F: 1In the original design of cable tray

support flexural members, the practice of considering

torsional warping ncrmol stress was not specified in the

Design Volidation Procedure.

Resolution to the issue 1s as follows: Torsional

warping normal stresses are considered in design validation as

specified in SAG.CP11l, SAG.CP34: aond PI-03.

MR. MUFFETT:. The next one we'd like to present is

Issue 25, and Greg Ashely 1is going to present this.

Carmen Gooden,

CSR, RPR, Metro 429-5532
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of cable troy spans greater than eight feet is based on
comparison of tray bending moments with bending moment
capacities obtoined from testing.? They refer you to
Cclculotions M-03, M-34, M-35 gnc.Volume I, Book 1.

MR. WALSH: Whaot testing?

MR. MUFFETT: This is the CCL testing. This is not
the testing that you saw in the tape. This is the stotic
testing to determine ollowables, determine moment copacities.

MR. WALSH: Okaoy. And those tests they did fill
trays to the maximum possible?

MR. ASHLEY: Thot's correct. In those tests, being
component tests, the components were loaded to foilure.

MR. ASHLEY: The next part to this issue: In the
originol cable tray qualification, severol incidences of
modificotions of vendor-supplied hardware for cable trays were
found without odequate justification or documentation.

This issue has been resolved since the effects of
modifications to vendor-supplied hardware are being evoluated
using as-built dotao as design input for volidation os port of
the Post Construction Hordware Validation Program.

MR. WALSH: May I go back to o previous question?

MR. MUFFETT: You con go back anywhere you like.

MR. WALSH: On the channels -- or excuse me -- the
section member properties, you commented thot you used

three-quarter-inch diometer holes. How does that relate to

Carmen Gooden, CSR, RPR, Metro 429-5532
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1 Whot s out in the field, out in the plont?

2 MR. HARRISON That was the moximum hole size thot

Yy MR. WALSH That was found or that was ollowed?

S MR. HARRISON That was found

6 MRS. ELLIS Here comes another possibly dumb
13
= Rl

2 gs-DUllit drawlngs yourselves, whot was out in the field,
< other than relying on whot was shown on the original
1C drowings? 1Is that correct?
11 MR. MUFFETT Exoctly These programs, the basis of
12 all these anolyses thot we tolked aobout today, are the actuol
l onfiguroti f the troys 0s they exist with no dependence
( ¢ ther dr 1ngs or configurotions These hove been wolked
| 10¥ a that's the f dation of the analysis
h Y
16 Now, we will g0 bock and look at some other variables
| ln the Post (onstruction Hardware Volidotion Program, which 1s
18 tly going, but the foundotion of these anolyses is the
19 QCtudlly physical configuration os the trays aond hangers are
2 NOW 0 that if they foil we modify them If 1t passes the
21 stress allowables, then we have an as-built of exoctly how it F
. 15 NOW
23 MRS, ELLIS I know that there hod beer quite o
k + - . € l the pPast wit g Nilgs giching whotl was out in the
23 f 8.1 y basicolly have avoided thaot problem by doing
en Gooden, CSR, RPR, Metro 429-5532
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your own gs-built draowings so that there’'s not a problem
with --

MR. MUFFETT: Exoctly. And I believe you have
those procedures.

MR. WALSH: And those drawings would indicate if they
hod o three-quarter-inch hole or a five-eighths~inch hole,
correct?

MR. HARRISON: Yes.

MR. ASHLEY: The laost part of this issue: 1In the
original coble troy quolification, cable troy moment of
inertiol colculaotions do not consider shear deformation under
tronsverse loading of ladder-type trays.

This 1ssue haos been resolved. Design Validation
Procedures SAG.CP18 ond PI-02 consider cable trays as flexural
members. An engineering study, Calculation M-66, has shown
that this procedure 1s oppropriote and that shear behavior
does not need to be explicity considered.

MRS. ELLIS: Is this one of the ones that would he
in all the stock of stuff that we have gotten on this
particular colculation?

MR. NACE: I believe it 1s. After the last meeting
we went through the presentation of the motericl in the
December meeting, including that which we didn’t get to, and
sent you 0 truck locd of three copies of vach.

MRS. ELLIS: Right. 1 remember.

Caormen Gooden, CSR, RPR, Metro 429-5532
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MR. NACE: I don’'t know where you put it all.

MRS. ELLIS: 1I'm certainly not saying that we don't
have it. 1I°11 look.

MR. NACE: If there are no questions at this moment,
I1'd like to toke a short break, and we'll reconvene in 10
minutes.

(A break was taken.)

MR. NACE: The meeting will come back to order. I
would like to set the record stroight with respect to my last
stotement. It turns out there are 12 more documents that are
referenced in the slides today that are not in that which we
provided you aofter the December meeting. There are three
coples of each ovaoilable here in Dollas, and os soon as this
meeting is over we will hire onother truck ond transfer those.

MRS. ELLIS: 1I°'11 try to moke another spot on my
kitchen floor.

MR. MUFFETT: Before we go on, I'd like to claorify
something, becouse I think the way we stoted something was @
little misleading in regard to bolt holes. Just to moke that
issue crystol clecr, I°'d like Paot to exploin exactly what's
done,

MR. HARRISON: Whot I soid was thaot the bolt hole
wWos megsured on the os-tullt drawing. In reolity, it is the
bolt hole size thot is meosured on the as-built drowing. The

bolt -- I'm sorry -~ 1s meosured on the as-built drawing. The

Carmen Gooden, CSR, RPR, Metro 429-5532
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size of the hole was determined by a somple thut was done of
haongers, which is in Volume I, Book 25.

MR. WALSH: So the holes could be larger than was
shown 1n the calculations; 1s that correct?

MR. HARRISON: What the somple showed was out of the
maximum size hole found in thot sample.

MR. NACE: Whot he's trying to soy is that that’'s not
an average based upon o sample. Thot's the maximum diameter
hole found in the plont.

MR. WALSH: For that particular size bolt?

MR. HARRISON: For the bolts that were measured. For
every bolt thot wos disossembled ond the hole measured, the
moximum size thot was found wos three quarters of an inch.

MRS. ELLIS: That is done on o sompling basis, right?

MR. HARRISON: Yes.

MR. MUFFETT: All the details are in the study for
thot.

Now, getting baock to on 1issue which 1s not on your
matrix there, which 1s one you osked us about, 1'd like to
pick un with that one.

Now, we paraophraosed the question, our understanding
of 1t, and we believe that the question 1s: How is the effect
of high tempergture due to LOCA on steel yield strength taken
into occount in the design validation of the cable tray,

conduit ond HVAC supports?

Carmen Gooden, CSR, RPR, Metro 429-5532
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MR. ASHLEY: Thot's correct. What I'm saying is,
what you would find for the OBE volidation is that we're using
@ .6 Fy, or roughly 21.6, rather than the faulted condition
ollowed by the SRP which would be 1.6 times .6. So, in fact,
We were more conservotive for the OBE case thon the foulted
load combination.

MR. WALSH: I guess I'11 have to look at this @
little bit more closely.

MR. MUFFETT: This is the slide with the typo. Let
me polnt thot out. It’'s the second osterisk, the one with the
two stors by it, ond I believe -- timing is everything,

As you see, now you have the corrected one up there.
It's .7 times Su over Ft. This comes from Appendix F of
Section IIl of ASME.

I guess the real point is, Mark, one thing we're
going to moke, we're aoware that ASME derates this, but if you
see that when they use this foctor of 1.8, 1.88, to increase
the lood. becouse it's o one-time foulted condition, it
actually comes up to @ higher number than we 're using.

MR. WALSH: I guess the problem I have with this 1is
that when Gibbs ond Hill did their original analysis. they
neglected LOCA because it wos -- the moterial was ductile.
When they did their comparison they did not include the
decrease in yleld strength, and that was the basis of it. And

the wuy I waos looking ot it -- I've drawn o few numbers -- 1s

Carmen Gooden, CSR, RPR, Metro 429-5532
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1 where extremely similor hongers were grouped, the grouping Wos
(’ 2 performed with consideration of support geometries, Tonnection
3 details and other relevant ottributes in accordonce With
- Design Validation Grouping Procedures in Volume I, Books 4 and
5 8.
6 MR. NACE: I might comment the references, Volume I,
7 Books 4 aond 8 ore, in fact, two of the documents you have not
8 recelved yet, but you will shortly.
9 MR. MUFFETT: The next issue is issue 28, which is
10 0gain going to be presented by Pat.
11 MR. HARRISON: 1Issue 28, criticol support
12 configurotion ond loadings. The original issue was that the
13 originol design colculations for tropeze-type caoble tray
( 14 hongers considered symmetric lood patterns ond o limited
15 number of honger gspect ratios which may not have represented
16 the bounding as-built configurations. 5
17 Resolution to this issue 1s as follows: Design
18 volidation wos performed using as-built information which
19 odequately accounts for the significant number of attributes,
20 including actual tray locations. The majority of the hangers
21 hove been design validated individually. In the limited
22 number of instances where extremely similar hangers were
23 grouped, the grouping was performed with consideration of
C 24 support geometries, connection details, and other relevont
25 attributes in occordance with Design Volidation Grouping

Carmen Gooden, CSR, RPR, Metro 429-5532




1 Procedures in Volume I, L. . . & onc &
( 2 MR. WALSH: What ... L.¢ 0u .enwaye .LAGL AGS 17 .18 ‘
2 group?
“ MR. HARRISON: 4. s less (0. 10 percent.
) MR. MUFFETT: The nexi 1ssu:s 1s 1ssue 23, which . ey i
6 Ashley is going to preser
7 MR. ASHLEY: Tmis iscue is - lotes ‘¢ the - uiul e
8 effect of all of the revee: ... ... , 24
9 small unconservotisms resu
10 significont cumulotive eff 3 {8 cigwr el
11 by more thon one issue.
12 This issue hos betn resnlived since “"»re 1 1
13 cumulotive unconservative 7
( 14 In the current pri¢ roo
15 Corrective Action Progrom cverdl: ¢ .. v Aor
16 hos addressed each issue, bLath indi “ruel’s Loc collsit,
17 The design volisotinn hac havn hnico rr Acanpile
18 data.
19 The Design Volpo .- rroceuures U 3.8, 8 1
20 18, 19, 28, 34, P1-02, K@ cn? 11 rrovide the
21 design process.
22 All the finol Wesons ore in conformance with f
23 opplicable codes.
L 24 An extensive tOBE 1 0o i v uv.ded CLto demunsirolLng
25 the design volidotion apRro:

cormen Goodeff, €21, Kih. | otro &29-5532
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MR. WALSH: I have another question regarding the
temperature effects on structural steel. .You referenced g
NUREG 800.

MR. MUFFETT: Yes.

MR. WALSH: Is that included in'the FSAR for the
Justification of not decreasing the yield strength?

MR. MUFFETT: Thot doesn’t speak to that, ond we did
not reference it in regard to thot. Whot we referenced in the
NUREG wos the 1.6 increase on the .6.

MR. WALSH: And thot would be referenced in the
FSAR.

MR. MUFFETT: The NUREG?

MR. WALSH: Yes.

MR. MUFFETT: Our lood combinotions come right out of
Stondord Review Plan. I don't know if it referenced the
NUREG. It was Just written the some on the FSAR, ond I don't
want to misleod you, but I believe that those are -- I think
they are exoctly traonsposed from the Standord Review Plon to
the FSAR.

MRS. ELLIS: 1°d like to Jjust mention that when Mark
talks aobout the FSAR he's thinking primorily of the way it
used to be, becouse he hasn't seen all of the stock of changes
thot we received recently on this. So it may very well be
some of the things thct he’'s talking obout ore different from

whot -- are now different in the new revision from whot he is

Carmen Gooden, CSR, RPR, Metro 429-5532
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Do the wolkdown procedures evaluote items ottoched to
cable tray supports?

The resolutions were as follows: TU Electric has
recelved NRC onieroval to use visuol weld occeptance criterig
(VWAC) .

The effective throot of welds wos ossumed 40 percent
of the beveled member's thickness based on ultrasonic tests
ond engineering studies, Volume I, Book 20.

When expansion anchor type and embedment length could
not be identified, the onchors were design volidnted assuming
minimum copacity for the aonchor type. Exomple here, A307
bolts with Richmond inserts, or Hilti-Kwik bolts os opposed to
@ Hilti-Super-Kwik bolt.

Design volidoted assuming minimum embedment for the
particular anchor size.

And inspected using ultrasonic tests to determine
gs-built anchor embedment for validation.

Finolly, items ottaoched to coble troys ond cable tray
hongers ong methods used to attach those items were then
identified by wolkdown procedures FYM-CS-002, 003, 019 and
048.

The third and finol issue: ne following gquestions
regarding as-bullt wolkdown procedures were jdentified.

Whot are the specific items evoluoted as part of the

cable traoy spon wolkdown procedure?

Carmen Gooden, CSR, RPR, Metro 429-5532
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The resolution wos: Tray covers, side roil
extensions ond modified splice plates ore identified as per
walkdoan procedures FYM-CS-001, 003, 019 ond 048. These
ottributes are being volidoted in accordance with Procedures
SAG.CP3, SAG.CP4, SAG.CP18 and SAG.CP34, FI-02, PI-06 and
Colculotion M-39,

MRS. ELLIS: I don’'t think we have any questions
right now. We may have some ot some point later.

MR. MUFFETT: The next issue that we'd like to tolk
obout 1s 34, which 1s the system analysis methodologies, which
Greg Ashley 1s going to present.

MR. ASHLEY: This issue ‘s reloted to the system
anolysis methodologies. The external source 1ssue is: The
following aquestions were roised regarding coble troy system
ganalysis " asodologiles.

.uperpipe error SP-004 involved the incorrect
gssignment of lumped directioncl masses for stotic lood coses.
A method to oojust the results to occount for the error was
incorporaoted in the cable tray validotion procedures. The
error wos subsequently corrected in o loter version of
superplpe, and this method was no longer required. System
enolysis 176-063-02 incorrectly opplied this method for error
SP-004 tc o version of superpipe in which the error had been
corrected. The question 1s: What 1s the impaoct of applying

the method to adjust for the error to o corrected version of

Carmen Gooden, CSk, RPR, Metro 429-5532
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superpipe?

"he resolution of this question was: This issue wos
identified ond documented in an internal technicol quolity
review which was conductea in accordance with IMPELL Quolity
Asturonce Procedures prior to identificotion by external
source. There was no impoct of incorrectly opplying this
method of odjustment to systems onolysis 176-063-02. ihis 1s
documented in the TQR response. In response to the TuR, the
corrective action required thot generic implicaotions clso be
identified. No other occurrences of this issue were
identified.

The second part to this issue: The following
questions were rolsed regarding cable troy system onolysis
methodologles:

The question was: What is the Justification for the
use of 0 1.1 lood factor for coble troy ond coble troy haongers
located near gnalysis boundaries in the overlap regions of
response spectrum anglyses?

This issue wos resolved by: A detolled engineering
study (Colculotion M-13) which developed the overlop criteric
using the results of portiol models with overlap regions
compared to the results of full models of the some system.
Results of this study showed that no lood increose faoctor was
required; however, 0 lood increase factor of 1.1 was opplied

in the overlop region to assure conservotive onolysis results.

Carmen Gooden, CSR, RPR, Metro %429-5532
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This foctor wes estoblished frum o review of other structural
overlop criteriu. One of those criterio, in porticulor, was
“Overlop Criteric in Piping” by Brookhaoven Notionol
Laboratory.

MR. MUFFETT: The next issue we'd like to proceed
with is A35. The issue was thot in the origingl design and
inspection of cable tray hongers, QC inspectors foiled to
identify aond document conditions where the instollotion wos
not in gccordance with the design document,

The resolution 1s that under the Corrective Action
Prograom the reinspection of coble tray hangers has been
performed ond documented in occordance with the following
procedures: QI-QP-11.10-2A, QI-QP-11-10-9, FVYM-(S-001,
FVYM-(S-003, ond FYM-CS-036.

This os-built information is independently reviewed
by TU Electric WC personnel.

This as-bullt information performed 1s considered Qs
design input for the design evoluations thot we're tolking
obout today. And I think we touched on this point eaorlier.

Now we'd like to shift geors slightly and move into
Suboppendix B items. These are items thot we have identified
curselves while conducting o CAP thot haove been reportaoble
lssues under S50-55E. We'd like to tolk about what we found
ang how we corrected these 1ssues.

The first one is Bl, which is SDAR-CP-83-15. It's

Caormen Gooden. (SR, RPR, Metro 429-5532
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going to be presented by Greg Ashley.

MR. ASHLEY: This internal :ource issue is related to
the bolting material for cable tray hanger clamps.

Specifically, the original design of heavy duty cable
tray clamps for longitudinol-type hangers required the
installation of high strength A-325 bolting materials to
attach the cable tray clamo to the cable tray hanger. Field
walkdown of the installed conditions revealed the use of lower
strength A-307 bolting material.

This issue 1s being resolved in the Post Construction
Hardwore Validation Program which for cable tray hangers
identifies the instaolled bolt material used for the connection
of cuble tray cliamps 1o structural members. Existing bolting
matericl is being evoluated in accordance with the appropriate
allowables in the Design Vaolidaotion Procedures SAG.CP19 aond
. 1-06. Bolts which do not comply with design requirements are
being replaced.

MR. MUFFETT: The next issue is B2, which has to do
with cable tray honger design, which is going to be presented
by Pat Harrison.

MR. HARKRISON: This issue 1is SDAR-CP-85-35 and 1is
now cable tray hanger deésign.

The original design criteria mav not have
oppropriately oddressed certain design ~equirements.

Additionolly, ciscrepancies may have exlsted between as-built

Carmen Gooden, CSR, RPR, Metro 429-5532
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and as-designed cable tray hanger configurations.

The resolution is as fc'lows: TU Electric initioted
a cable tray ond cable tray hanger Corrective Action Program,
CAP. CAP features include the establishment of caoble tray and
cable tray hanger design criteria which comply with CPSC
licensing commitments; development of the Design Basis
Document, DBD-CS-082; validation of the instolled cable tray
and cable tray hanger designs, including the identification
and implementotion of necessary modifications.

Coble trays and cable tray hangers have been design
validated in octordance with the Design Vulidation Procedure-
PI-02, PI-03, PI-06, PI-07, PI-11, SAG.CP3, SAG.CP4, SAG.CP9,
SAG.CP11, SAG.CP18, SAG.CP19, SAG.CP28 and SAG.CP34. The
instolled cable tray hanger and cable tray hardware is being
validated in accordance with the Post Construction Hardware
vVolidation Program, PCHVP, by Procedures FYM-CS-001, 003, 019,
048, 050, 084, 098 and 100.

MRS. ELLIS: One question on the previous slide. It
says -- this was on Bl -- thaot this was discovered through
field walkdown. How was the information for B2 obtained? How
was that issue identified?

MR. ASHLEY: B2 -- you'll note on page B2-1 as
opposed to Bl -- Bl we call the internal source issue, Bz we
call an external/internal source issue. Really, B2 reported

to the Commission the findings of the external source issues.
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For example, the CYGNA review and all other issues, external
source issues, those were recorded under 10CFR.50.55E using
SDAR-CP-85-35 as the vehicle.

MRS. ELLIS: Okaoy. I may have a little more to :ay
about thot later, too. |

MR. MUFFETT: The next issue 1is B3, which is
SDAR-CP-85-50, which 1is going to be presented by Gavin
Winship.

MR. WINSHIP: Cable traoy tee fittings. The issue wWGS
as follows: Some aos-built welds on vendor-supplied tray tee
fittings were not in accordance with the welds specified in
the vendor drawings.

The resolution was thot tee fittings not meeting the
minimum vendor weld requirements hove been identified as part
of the Post Construction Hardware Vaolidation Program, PCHVP,
using Procedure FVM-(CS-050. Tee fittings with inodequote
welds are being modified to meet the design requirements.

MR. MUFFETT: The next issue 1is B4, which 1is
SDAR-CP-85-52. In light of whot Greg Just brought up, I will
point you to this. 1It’'s also an external/internal issue and
that part of this or some of it to some degree was raised by
outside parties. We reported it on this SDAR under the
requirements of 50.55E.

The issue was that discrepancies were identified 1in

the os-built documentaotion developed during t. early phases

Carmen Gooden, CSR, RPR, Metro 429-5532



v

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

50

of the as-built inspection program.

Resolution is that cable tray and caoble tray hanger
systems which have been as-built inspected during this phase
were validaoted and reinspected by personnel trained in the TU
Electric field verificotion methods.

The next issue is BS, which is SDAR-CP-86-52, which
is going to be presented by Gavin Winship.

MR. WINSHIP: Cable tray splices and connections.
The 1ssue was as follows: Cable tray splices were not
installed in accordance with approved splice configurations as
summarized below.

The cable tray splice configurations may have used
splice plotes thaot were not aopproved designs or moy have
incorrectly used approved splice plates.

Improper installation of splize plates may have
resulted in unused bolt hole: in zable trays and splice
plates.

The original calculations did not consider the
effects of unused bolt holes in coble trays and splice plates.

Special splice plates may have been installed in
place of reducer fittings. The original colculations did not
consider the use of splice plates in place of reducer
fittings.

Tne resolutior was as follows: Unacceptable

field-fabricoted splices, which do not comply with design

Carmen Gooden, CSR, RPR, Metro 429-5532
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criteria, are being identified in the Post Construction
Hardware Volidation Progrcm, PCHVP, 1n accordance with
Procedures FVM-CS-019 and FVYM-CS-048. Splice plotes that do
not comply with the design criterio are being replaced with
design-validaoted splice plates. |

Unused holes in cable trays ond splice plates which
do not comply with design criterio are being identified during
the Post Construction Hardware Validation Program, PCHVP,
using Procedures FVM-CS-019 and FVM-CS-048. Trays and splice
plates with unused holes that do not comply with design
criterio are being repaired or replaced with volidated
designs.

Specio! splice plates used in place of reducer
fittings are being identified during the Post Construction
Hardware Validation Program, PCHVP, using Procedures
FYM-CS-019 and FVM-CS-048. These splice plates are being
repla:ed with design-validated splice plates.

MR. MUFFETT: The next issue will be B6, which is
SDAR-CP-86-82. which is going to be presented by Greg Ashley.

MR. ASHLEY: This issue is related to cable tray
hanger splice welds. The original cable tray hanger
installation specification required the use of full
penetration weld joints when channel sections were spliced end
to end. Non-destructive tests performed on a saompi> of these

erd-to-end splice welds revealed in certain instances less
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than complete weld penetration
This issue has been resolved since the Post
Construction Hardware Validation Program has identified the
location of all channel end-to-end splice welds
Non-destructive examination was performed, ond welds that did
not achieve full penetration were modified to conform with
design requirements
MRS. ELLIS Just one question on this The method
initiolly was o sampling, but the
resolution of it was not on a sampling basis It was 100
percent
MR. ASHLEY Right The sample identified the
ot every splice weld
original criterioc waos there @
set up that they would go out and
use non-destructive testing on the original splices? How were
the splices?
'he originaol design required
could not speok to the orl

with regard to t quality assurance was provi

penetration was achieved, but the original design was for full

penetration We identified if it wos lack of full penetrotion
then the need to repoir
MR. MUFFETT The next issue 1s B7, whic
will present this

~
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This issue is cable troy transverse clomps. The
original installation of particular combinations of transverse
cable tray clamp *ypes provided inadequote restraint of the
cable tray when subjected to transverse movement.

Resolution is as follows: The Fost Construction
Hardware Validotion Program, PCHVP, is identifying cable tray
clomp combinations using Procedure FVM-CS-001, 003 and 100.
Clamp combinations not in compliance with the design
requirements are being replaced with on acceptable clamp
combination.

MR. MUFFETT: The next issue is B8, which 1is
SDAR-CP-87-59, which will be presented by Gavin Winship.

MR. WINSHIP: This issue concerns the improper
application of construction aids.

Certain adjustable cable tray fittings, intended only
to oid in the alignment of tray segments during
installation, were installed in permaonent components without
evaluation of their structural adequacy.

The resolution: That aodjustable cable tray fittings
installed os permanent components are being identified during
PCHVP in accordance with Procedures FVM-CS-019, 048 and 084,
Fittings which do not comply with design requirements will be
modified or replaced.

MR. MUFFETT: The next issue is B9, which 1s

SDAR-CP-87-76, which will also be presented by Gavin Winship.
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MR. WINSHIP: This issue 1is field-drilled cable tray
holes. The 1issue was that field-drilled holes used to install
spli_e plates resulted in unused holes in cable trays and
splice plates. The issue was that these unused holes were not
considered in troy and splice plote design.

The resolution was as follows: Unused holes in cable
troys aond splice plates are being identified during the Post
Construction Hordware Validation Program, PCHVP, using
Procedures FVM-CS-048 ond FYM-CS-019. Unused holes that do
not comply with design criteria will be repaired,

MR. MUFFETT: That covers Appendix A and Appendix B
issues thot we had.

MR. NACE: I think at this time, Mrs. Ellis,
consistent with your eorlier remarks, 1if you desire we can
break for lunch ond Mark can collect his thoughts. If thot's
your desire, then I might ask you what time you suggest we
reconvene.

MRS. ELLIS: How about 12:30?

MR. NACE: The meeting is recessed until 1:00 p.m

(A lunch break was taken.)

MR. NACE: The meeting will come back to order. At
this time we'll proceed directly into the conduit aond conduit
support project stotus reports and subjects.

Jim?

MR. MUFFETT:. Before we get into the individual
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issues, I'd like to put up o few slides that tolk about the
prograom in general. We've put these up before for piping and
the cable trays ot the inception of that neeting, but, Mark, I
don’'t think you've seen us walk through the overall program.
So I think it would be a good chance to folk about that for
conduits.

The first thing I'd look to go into in taolking about
this program is the scope of the Corrective Action Program in
this area. It deals with Unit 1 and common Seismic Category 1
Troins A, B conduits and conduit supports and Seismic Category
2 conduits and conduit supports for Train C which are larger
than two inch in diometer. These hove all been design
vaglidoted. Me’'ll talk obout the Train C less than two inch in
diometer at the conclusion of this presentation -- at the
conclusion of these conduit issues.

The primary feotures of the Corrective Action Program
are the establishment of conduit and conduit support design
criteria which comply with the CPSES licensing commitments,
resolution of design ond hardware-related issues for the CPSES
conduits and conduit supports, development of the design basis
document, implementation of design and hardware validation,
including identification and implementation of necessary
modifications, and compilotion of validoted design
documentation to form the basis for configuration control.

To expand a little bit on some of the topics I
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touched on briefly, all the licensing commitments were
identified. These were found in the FSAR, the NRC Reg Guide,
i8E Bulletins and the opplicaoble codes ond standards.

Design validation criteria and procedures were
established. Engineering studies were performed, and
component testing was performed Unistrut moterial was
tested. Static, cyclic and dynamic clomp tests were
performed, and static conduit threoded fitting tests.

Another feature of the program was to provide
assurance thet all external source concerns haove been
resolved. There's been extensive review by the CPRT Third
Party, which is being performed by TENERA, and this is
documented in the DAP Results Report, Civil/Structurcl Train A
and B conduit supports which is DAP Results Report C/S-002.

Design validation was performed. Tils dealt with the
collection of as-built data for each conduit and conduit
support.

Design validation of each as-built conduit ond
conduit support, and the obove includes the junction boxes and
the Junction box supports.

Implementing necessary hardware modifications.

And the final step is complete final reconciliation
process. Thot has the implementation of the Post Construction
Hardwore Validation Program, the incorporation of the results,

the closure of all open items from all of the reviewers, and o
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compilation of the Design Validotion Packages
The next slide is o flow chart talking about the
design volidation process And this outlines the steps that
have Just spoken about before in a logical fashion
Do u have any questions?
No
In the morning we were moving along
have forgotten to ask you 1if
free to break in any time
issue we have in cunduits is Issue 1, and
ng to be presented by Frank Hettinger AS you see,
new gentlemen here with me, Frank Hettinger and
from EBASCO, who have been dealing in the conduit
So we have changed teams except for me

MR. HETTINGER Good afternoon, everyone. [ would

very briefly like to introduce myself. My nome is Fraonk

rol civil engineer with 19 years

urteen of those years have been with EBASCO

4 ,\m¢of—<
-

“ L

10 nuclear power plants
for three
engineering
Comanche Peaqk I'm o member of the Society of
and I am o registerea professional engineer

first issue is relaoted to the governing load co
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for design The 1ssue is that the original design may not

have properly considered both OBE and SSE load combinations by
assuming that o 60-percent increase in ollowaobles for SSE
wos applicable to all conduits, conduit supports and their
mponents
This 1ssue was resolved as follows Conduits,
supports and their components are desicn volidoted
SSE load combinaotions separotely utilizing OBE
respectively The criterio used for each
described in Design Validation Procedures

conduits and thiir supports, and SAG.CP17 for

This covers the structural steel members

HETTINGER Yes It covers all components

MUFFETT The next issue 1is A2, which Frank

This issue 15

The FSAR allows

0 times the response spectra
Jjustificotion

]

his 1ssue was resolved oS follows Design
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Vaoiidation Procedures SAG.CP10, CP17, CP20 and CP25 specify

use of any of the following methods to account for dynamic
amplification effects in conduit system design validation.
All these mcthods comply with FSAR commitments.

One method is the equivalent static in which 1.5
times response spectro peok accelerations are used independent
of conduit system frequency.

Second: In the equivalent static method when
determination of conduit system frequency is mode, design
agccelerations justified by dynamic response spectra analysis
are used. Dynamic amplificotion factors are inherently
included in these design accelerations.

Third: When dynaomic response spectra anolysis of
specific conduit systems is used, dynomic omplification
factors are inherently included in the anolysis.

MR. WALSH: Just for my own clarification, I guess.
When you analyzed the conduit system, are you referring to the
conduit as one item and the supports as o different item, or
did you model support stiffness in?

MR. HETTINGER: No. The terminology, conduit system,
is the system of the conduit and the supports which support
that conduit.

MR. WALSH: Did you perform the analysis where you
did not model in the support but Just modeled a conduit or --

MR. HETTINGER: 1In the second method, which 1s the
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equivaolent stotic method, the system effect is considered by

the nature of the design accelerations The loads imposed on

the conduit support are imposed independent of modeling the

itself in that model, but the system effect is

Any more questions?
AL NO

MR HETTINGER The next one 1s A3

The issue was that in the originol design the load
due to deadweight was incorrectly combined with the seismic

loads using the SRSS method SRSS means square root sum of

the squares

resolution Deadweight 1is not included within

loods but is added separately to the

resultant seismic loads in the load combinations specified in

Design VYalidation Procedures SAG.CP10 ond SAG.CP17

MR. MUFFETT The next one we'd like to present 1s

1s going to present this
Good afternoon I introduced myself

during our Decemb however, my nome is Enver
Odar I'm the project engineering manager for EBASCO

Comanch n m located at the site I 've been

only difference, lost time it

1is t 1s 23 And I have worked on

~

that EBASCO had A&E responsibility for, both
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gbroad, including plants in high seismic areas such as Japan,

Mexico and Taiwan [I'm o0 member of the American Society of

Civil Engineers, Seismological Society of Americo, ond I am @
registered professional engineer in three staotes
The issue 1s measurement of embedment from top of
floor topping
Note SA on the originaol Drawing Number 2323-S-0910
cllowed the two-inch thick concrete floor topping to
d in determining embedment length of anchors ot
elevations 832 feet 6 inches and below
ince the topping integrity cannot be assured, the
t of reduced embedment must be considered
was resolved as follows The floor where
bolts are mounted were reviewed
f floors which haove architectural toeping
during the design validation effort Design validation for
uch supports on floors with topping considered o two-inch
reduction of bolt embedment length as specified in Design
validotion Procedure SAG.CP10 Anchor bolts embedded only 1n
those that do not meet the anchor bolt
acceptance criterio aore being replaced In addition, we’'ve
revised Note SA accordingly
The next issue 1s bolt hole tolerances and edge
we discussed to some extent in coble trays

Was on 1ssue on bolt hole tolerances and edge

CSR, RPR, Metro 429-5532




The external source issue on this was in two parts

The first part of the issue wos thot on the original Drawing

Number 2323-S-0910, on Sheet G-1B, Note 15 allowed bolt hole

tolerances which vory with the bolt size -oand are larger than

one-sixteenth inch ) . This tolerance may

For steel to
hole requirements are not
This was covered in an AISC letter to Mr. Nace
bolt hole sizes allowed
2323-5-0910 package were
1l studies These are shown in
Poper, “"Effect of Bolt Hole Oversize in CTH
Conduit System Adequacy It was concluded thot
to concrete connections with the existing bolt ho.ies
b é

clamp connections which

rom tests as recommended DYy

norfarmaed 1
Ve v egd 1

connections between structural steel members, the

ode governed, and to ensure compliance with AISC code
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gppropriate corrective action is being taken in our Post

Construction Hardware VYolidation Program.

MRS. ELLIS: These may very well be in one of our
stocks. If they are, Jjust let me know. The AISC letter dated
August 29, '86, and the EBASCO position boner which --

MR. NACE: I believe that you do have a copy of the
AISC letter to me. I believe that was sent last time, as well
s the position paper. However, the same thing we talked
obout in the cable tray hanger meeting. We are checking to
moke sure you have the latest references in there, and if
there is one or more, they will be provided ot the progress
meeting, the second truck.

MR. MUFFETT: Just for completeness, that is the same
letter that we referenced last time on the cable tray hangers
that we brought up with Jack.

MR. ODAR: The second port of the issue was that some
original designs may not have provided the minimum edge
distaonce as stated in the AISC code. For example, CA-5A and
CSM-42 type supports have three-quarter-inch edge distance in
concrete to steel connection members versus 25/32 inch based
on the code, 1.e., 1/32 inch difference.

This issue was resolved as follows: Edge distances
in structural steel to structurcl steel connections contained
in the revised Drawing Number 2323-5-0910 have been design

validoted in accordance with AISC requirements
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Baseplote edge distances in steel to concrete
anchoraoges were design validated in conformance with AISC
code. Cases where edge distance values were ocutside of the
AISC manual table values were validated based on acceptable
bearing stress calculations. A

For clamp connections which include cold-formed
components, the AISI code is applicable. Clamps with reduced
edge distance due to hole size were tested as recommended by
AIST code to determine clamp capacities used in the design
validation. The results of these tests are summarized in CCL
Report Number A-699-85 and A-702-86.

The next issue was on the FSAR load combinations.
The external source issue on this wos that ull opplicable
loads os defined in CPSES FSAR Sec*ion 3.8.4.3.3 may not have
been explicitly considered in the original design.
Specificolly, louds due to pipe whip and Jet impingement were
not addressed. Also, seismic response spectra which envelope
the containment building shell aond internal structure response
spectra should hove been used for conduit and conduit supports
which are supported by both the containment builuing shell and
the internal structure.

This issue wos resolved as follows: Design
Volidation Procedures SAG.CP10 and SAG.CP17 specify oll
applicable loods ond loaod combinations to be considered in the

design validation, and these are hased on FSAR Section
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3.8.4.3.3

Safety-relcted conduits and conduit supports have
either been relocated or shielded from pipe whip, Jjet
impingement and internally generated missile effect

Saofety reloted conduits locgotea outdoors have been
shown to require no protection from tornado effects

Thermal effects were considered as specified in

Design Validation Procedures CP21 and SAG.CP25

Seismic response spectra which envelope the
containment building shell and internal structure response
spectra were used for validation of conduits °nd conduit
supports which are supported by both the containment building

the interngl structure And this 1s
gn Validotion Procedure
For the conduits thot are on the
they protected from missiles, torncdoes or --
MR. 0D/ No, they are not required to be protected
tornado-related effects which 15 | iles as well
Wwinds, because these
remain functiono
they are associoted with feed water isolation valve operation
ce tornado and LOCA are not postulated simultaneously, they
would perform their function for LOCA, but they don't have to

innn)
- oA

i ynder tornado effects

The next 1ssue

1¢
a9 '
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was that the self-weight of the support was not uniformly
considered in the original design for conduit supports

The resolution is thot the Design Validation

Procedures \d 17 specified that self-weight be

1

b | : ~
'tly included in design validotion of

The next issue 1s issue 8, which Enver

first external source issue was that torsionol

davasd 1n
lgereg 1

This 1ssue wos resolved by the fact that
effects have been considered in design validotion
summarized in CCL Report Number A-678-85, were

which included the torsionol load
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The conduit support types selected for testing may
not represent o0ll support types installed at CPSES. Also,
test results for some conduit supports may have been affected
by improper test set-up.

In oddition, only one conduit ciamp type, which was
C-708-S, for large conduit sizes was included in most rf these
tests.

The second part of this 1ssue was resolved as
follows: The conduit support test set-up and results reported
in CCL Report A-678-85 were reviewed and conduit clamp and
support capacities were developed 0s follows:

Only unistrut configurations which were unaffected by
the test set-up are employed at CPSES. Configurotions which
were not tested or were unsatisfactory were replaced. The
aollowoble load caopacitiess for the unistrut supports at CPSES
were determined utilizing the test results. These allowable
load copacities are shown on the Revised Drawing 2323-5-0910
package.

In addition, conduit claomp copacities for all clamp
types used in CPSES conduit supports were established Dy
tests. These results ore reported in CCL Report Numbers
A-699-85 aond A-702-86, and they are incorporated in Design
valication Procedure SAG.CP10.

To illustraote the type of supports thaot were tested,

we have odded a graphic sketch of o test set-up with conduilt,
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unistruts aond unistrut components that were tested
The new allowables or the allowables that
are currently used, did it toke into account the flexibility
of the connections and connect with the displacements, the
flexibility of the stiffness of the unistrut also utilized?
The test -- whotever o test came up
for the cllowables that were used. That
interaction of components, everything
that specific honger as utilized at CPSES
those thot were not covered by acceptance
those that were not the usual results were actually

We were only left with specific ones for which

..ayp‘ﬁn ~AMB A En* e
- WAy -V ~y < -

this wos that the original design

of AISC to unistrut cotolog

be conservative AISI should have

the following components were
Ways not ymme d by the vendor These inc]

components IMP S O unistrut and superstrut; and

e leladalalalals ir i 111 o] s rhmanM
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1 compliaonce with the vendor allowables or allowables have been

2 determined by tests as recommended by the AISI code.

3 MR. MUFFETT: Any questions?

- MR. WALSH: No.

5 MR. MUFFETT: The next issue is Al0, ond Frank will

b present this issue.

7 MR. HETTINGER: This issue is related to anchor bolts

8 and has four subissues. }
9 The first subissue 1s that prying action effects on
10 anchor bolt tension may not have been uniformly considered in |
11 the original design.
12 This 1ssue was resolved as follows: Piying action ‘
13 effects are included in design validation for oll bose member \
14 anchorages. Requirements are specified in Design Validation ‘

15 Procedures SAG.CP10, CP17 and CP29.

16 The second subissue related to anchor bolts is that

17 for conduit support CST-i7, Type 17, the originol design does
18 not consider moments induced in the anchor bolt due to shear

19 forces applied above the concrete surface.

20 This issue waos resolved as follows: Moments induced
21 in the anchor bolts due to shear forces applied above the

22 concrete surface are considered in design validation of all

23 multidirectional supports, as specified in SAG.CP10 and CP29.
24 The CST-17 type supports in this particuleor issue are

25 transverse-type supports, all of which are either being

Carmen Gooden, CSR, RPR, Metro 429-5532
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eliminoted or replaced by multidirectional type supports.

The third subissue 1s thaot outrigger Hilti-Kwik bolts
for the original CA-2A supports were assumed not to take any
load. However, some load may be imposed due to conduit loads
and prestressing of the suppor.. The oufrioeer Hilti-Kwik
bolts may not be adequa in resisting these loads since the
design drawing woives separation violations between Hilti-Kwik
bolts and the outriggers and any other bolts.

This 1ssue was rv:olved as follows: The CA-2A type
unistrut support was tested without Hilti-Kwik bolts on the
outriggers. These tests rre documerited in CC. Test Report
Number ~-678-85. Therefore, these Hilti-Kwik bolts are not
required in order to achieve the support capacity. Volidotion
of other supports which do not comply with separation criteria
will be performed as port of the Post Construction Hardware
Validatiun :rogram.

The next slide simply illustrotes o typical CA-2A
type support and the arrangement of the conduit, cl~mp3s and
outrigger.

The fourth subissue related to anchor bolts is thot
the original Drawing Number 2323-5-0910, Sheet G-4A, cllowed
substitution of Richmond inserts for Hilti-Kwik bolts. This
substitution moy hove resulted in lower bolt/insert capocities
than the original design becaguse Richmond inserts in lluster

arrungements may have lower capacities.
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This 1ssue was resolved as follows: Revised Drawing
Number 2323-5-0910, Sheet G-4A, no longer permits this
substitution of Richmond inserts for Hilti-Kwik tolts. As
part of the engineering walkdown performed in accordance with
CPE-EB-FVM-CS-033, all supports have been individually
as-built including concrete anchorage type and arrangement.
And the cs-built configurations have been design validated in
accordance with Design Validation Procedures SAG.CP10 and
CP29.

MR. MUFFETT: Are there any questions?

MR. WALSH: No.

MR. MUFFETT: The next issue 1is issue 11.

The external source 1ssue wos that lorgitudinal loads
may not have been considered in the original design of some
transverse supports

The resolution is that oll looding directions are
evaluoted in design validation of conduit supports. All
previvus transverse-only supports have either been converted
to multicirectionol supports or replaced.

Any questions?

MR. WALSH: No.

MR. MUFFETT: The next issue is 12, ond Frank will
present this.

MR. HETTINGER: This issue is related to Hilti-Kwik

bolt substitutions.
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The issue is that Note 4 on Sheet G-4A of originol
Drawing Number 2323-5-0910 allowed substitution of Hilti-Kwik
bolts with laorger size Hilti-Kwik bolts. A situotion may
occur where the substituted bolts have ¢ lower capacity than
the bolts in the original design.

This 1ssue was resolved as follows: Drawing Number
2323-5-0910, Sheet G-4A, wos revised to delete Note 4 These
bolt substitutions are no longer allowed.

The size and type of anchorage bolts were identified
as part of an engineering walkdown performed in accordance
with Procedure CP-EB-FVYM-CS-033. As-built configurations,
including bolt substitutions, were evoluated on a case-by-case
baosis utilizing Design Validotion Procedure SAG.CP10.

MR. WALSH: I certainly have o generic question that
goes with some of these other ones. In this particular one
they specify a particular drawing, o particular note. Hove
the other drawings gone back to see if they hod that similar
note?

MR. MUFFETT: Thot's o really good question. I'm
glod you asked thot because we should clarify that. When they
say Drawing Number 2323-5-0910 thot's kind of o misnomer,
becouse it is actually o package of o 1ot of drawings that has
drowings of conduit supports and conduit runs. And there was
only one note like this in thot paockoge. And it reolly does

not look like @ drawing, what you think of o drawing. It's
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actuclly o stack of drawings. 20,000 drawings or something
like that. That's what -- oftentimes when they mention it,
you will see it says Drawing 2323-S-0910 pockage, that was the

note that was like in this regard in that package.

MR. WALSH: Thot would cover all conduit supports..

MR. MUFFETT. Yes.
MR. NACE: We'll toke o 10-minute recess.
(A break was taken.)

MR. NACE: The meeting will come buck to order.

Jim?

MR. MUFFETT: This morning we had some questions
agbout the NUREG, and Just os o motter of clarification I°d
like to 9o over this again for your clarification and for the

record. The requirements for the design of other Cotegory 1

structures which are requirements which govern the design of
cable traoys. conduits ond HVAC suppcrts, are presented in
Section 3.8.4 of the FSAR. These requirements are consistent
with those found in U.S. NRC Standard Review Plan, NUREG 0800.
This section of the Comanche Peak FSAR was revised in
1978. This revision provided complete consistency with the
Stondard Review Plaon. In response to questions from the NRC,
TU Electric has formally confirmed consistency of design
covered by this section of the FSAR which includes the
Stangard Review Plan design guidelines. The NUREG 0800 1s not

explicity referenced in the FSAR, but we have done @ check and

Carmen Gooden, CSR, RPR, Metro 429-5532
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1 supported by (CA-type supports, and goes into a little detail
2 on what the original design considered and what the present
3 design considered. For large size conduits where the ccnduit
- span 1s rigid, the CA-type supports were designed for ZPA in
5 the original design, and smoller size coﬁduits where your
) conduit span is flexible, the supports were designed for peak
7 accelerations.
8 In the present design the conduit span is assumed to
9 be flexible for all conduit sizes, onc CA-type supports are
10 design vaolidated for design accelerations which bound all
11 conduit sizes.
12 The next issue 1s 1issue 14. This issue is related to

the use of CA-type supports in flexible spuns,

The issue is that CA-type supports for cunduit with
diometer equal to or greater than two inches were designed for
ZPA. The original colculotions did not consider the fact that
seismic accelerations of the CA support moy be affected by the
flexibility of the conduit span.

This issue was resolved aos follows: ZPA 1s not used
for design validation of CA-type supports. The Design
Yolidation Procedure SAG.CP10 specifies that all CA-type
supports are to be design vaolidated bated on design
accelerations which include the flexibility effect of the

spans.

MR. MUFFETT. Are there any questions?
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MR. WALSH: No.

MR. MUFFETT: The next issue is 13, but before we go
on, Just for the reccrd, ZPA is zero period acceleraotion. It
has to do with the acceleration of o certain place in the
response spectrc curve.

The 1issue was that Sheet CSD-16 of Drawing $-0910
paockage allows conduit to be attached to a cable trey. In the
origincl design, cable tray may have been designed without
agdditiongl conduit lood. In cddition, ZPA should not be used
(0 compute conduit load since the cable tray mav be flexible.

The resolution: Design Validotion Procedure SAG.CP10
specifies that the conduit ond 1its connection to the cable
troy are to be design validcted for 1.5 times the response
spectra peak acceleration. Deadwelight for both the rigid and
moximum flexible conduit allowed in Sheet CSD-16 of Drawing
Number 2323-5-0910 package were included in the design
validation of the conduit. In accordonce with coble tray
welkdown procedure CPE-EB-FVM-048, such configurations are
being identified and evoluated in the cable troy Post
Construction Hardware Validation Progrom. See external source
issue number 32 for cable tray and cuble tray hangers.

The next page is Just on illustration of the cable
troy with conduit cttoched

Are there any questions?

MRS. ELLIS: (Shaokes heod)

Carmen Gooden, CSR, RPR, Metro 429-5532
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MR. MUFFETT: Ine nex. 1ssue 1s 16. The 1ssue was
that allowable conduit lengths were increased in the original
calculations based on changes in the response spectra. The
effect of this change on concuit stress levels was not
uepropriotely evaluoted.

Seans of this type, LA spans, have been deleted from
revised Drawing Number 2323-5-0310 pockage. Design
validotion Procedure SAG.CP10, CP20 and CP25 require that
conduit stresses be evaluated vor actual span lengths.

The next issue we'd like to present is 17, ond Enver
will present this one.

MR. ODAR: 1Tnis issue was on substitution of next
heavier structural member support.

The 1ssue on this was that Note 5 on Shéet G-1A of
the original Drowing 2323-5-0910 pockage allowed the
substitution of the next heavier structural member.
Documentation of this substitution in the originol desian was
inodequate ond self-weight of the support was not properly
considere~.

This issue was resolved as follows: Note S5 which
olliowed substitution of the next heovier structural member was
deleted from Sheet G-1A of the revised Drawing 2323-50910
package.

Member sizes were identified during engineering

walkdown per Procedure CPE-EB-FVM-(S-033. For open section

Caormen Gooden, CSR, RPR, Metro 429-5522
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members the actual section thickness was recorded fcr the
design velidation. For single cantilever type ond L-shaped
contilever type supports which utilized tube steel members, an
engineering study, which was reported in EBASCO Calculation
Book Number SUPT-0247 and SPAN-1189, was performed tc e/oluate
the effect of substitution of the next heavier member Jr the
support capocities.

The results of this engineering study Gie being

i
incorporated into the Design Volidaotion Procedure SAG.CP25 for {
the design volidation of such supports.

Other supports utilizing tube steel sections were
conservotively evaluntea in accordance with the Design
volidotion Procedure SAG.CP25 utilizing the weight of the next
hegvier member aond the smaller section of properties of the
as-designed memper shown on the drawings.

The next issue is Al18 and it's on clamp usage. The
externol source issue is that the original design ollowed
alteration of clomp assembly components. These alterations
may have created n minimum edge distonce violation and
distortion during installation. Justificotion is required for
cmission, olteration or distortion of washers, reaming of
clomp holes and cutting off a portion of the c)amp ears.

This issue was resolved by the fact that the clame

test progrom performed by CCL ond reported in CCL Report

Numbers A-699-85 ond A-702-86 utilized three directional
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loading and consid~.red reoming of the clomp holes; clamp edge
distaonces; bolt t..e ond size; omission, alteration or
distortion of washers; clomp distortion; aend clamp
modific.tion which was resolved by cutting off o portion of
the clamp ear.

The claomp ollowables are based on the above tests,
and these are incorporatea in the Design Vaolidotion Procedure
SAG.CP10.

In oddition, we reviened and identified revisions
required to the instollation specs, construction procedures
and quality control inspection »rocedures to preclude
unauthorized modification to clomp ond clamp assembly
components.

MR. WALSH: I have o question. On this test for the
ollowables, what did y~u utilize as a factor o’ safety for the
load on the test?

MR. ODAR: Perhaps I will come bock o little bit and
explain thot we hod two :ets of tests. One set was o stotic
test, conventional. The second very punishing test was piston
driven, typical for the load: o' *s wit% the conduit itself, in
other words. Very, very punishing, ' ouess, is g good word
for conduit clomps.

The results of the tests were then reduced to
establish ollowoble caopacities. The exact number of facter of

safety I will have to give you during the break or confer with

Carmen Geooden, CSR, RPR, Metro 429-5532
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1 identified between some final conduit line inspection reports
2 and the corresponding component modificotion cards, CMCs,

3 and/or individuolly engineered fire protected conduit system,
4 IN-FP, drowings. Additionally, differences were identified

S between the final IRs and the instolled conduit

) configurations.

7 This issue was resolved as foliows: An engineering
8 walkdown in accordance with CPE-EB-FYM-CS-033 of conduits and
9 conduilt supports was performed to determine the as-built
10 configurations. Design validation of the conduit ond conduit
11 supports was per”ormed in accordance with Design Validation
12 Procedure SAG.C ., CP17, CP25 and CP29, and revised Draowing
13 Number 2323-5-0%.0 pockage utilizing the os-built dato.
14 Frco of the tocumentation ond conduit configuration
15 discrepgnc.es idetified under this issue were individually
16 eveluated. A de erminaotion was made that there 1s no safety
17 significance wi h any of the identified deviations.
18 The r:xt issue is A20. The external source issue on
19 this was trot the original calculations to qualify Nelson
20 studs used in conduit connections details may not occount for
21 the flexibility of clamp ond shim plate, relaxation of prelood
2 and odditional moment on the stud. Also, on analysis of the
23 shim plote subiected to pretension loads in the Nelson studs
24 may not be adequate.
25 This issue wos resolved as follows: The allowable

Carmen Gooden, CSR, RPR, Metro 429-5532
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capacities for clomps using Nelson studs have been established
based on CCL tests, reported in CCL Report Number A-699-85 and
A-702-86. These tests took into account the flexibility of
the clamp and shim plotes, relaxation and additionol moment on
the stud. There also waos some detajl covered in issue 18 when
we were talking about the test.

These ollowable clamp caopacities were incorporated in
the Design Validation Procedure SAG.CP10.

In addition, the odequacy of shim plote
configurations subjected to pretension loads in the Nelson
studs wos confirmed by engineering studies, and these are
reported in EBASCO Calculaotion Book Numbers 44 aond SPAN-1191.

MR. MUFFETT: Any questions?

MR. WALSH: No.

MR. ODAR: The next issue 1s A2l, ond 1it's on
condult fire protection calculotions.

The external source issue on this was thot the
original design considered o round configuration of thermolag
moterial around conduits. A saquare configuration of thermolag
matoriol is aolso used at CPSES. Documentation of the specific
configuration instolled was not mointained.

And also thot the original calculations used support
copocities which may not be opplicable to the specific
configuration.

The resolution of the subissues within this 1ssue

Carmen Gooden, CSR, RPR, Metro 429-5532
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were as follows: The thermolag condult systems were gs-built
and the cctual thermeclag configuraotions were documented.
Design volidotion of thermolag systems was performed using
support capacities contoined in the revised 2323-5-0910
drawing package and the as-designed sucodrt configurations.
The os-designed support configurotions ore being confirmed as
part of the Post Construction Hardware Validotion Program.

In oddition, this particular issue may be
inopplicaoble due to the fact that the thermolag, all
thermolog, on the plant is being removed because of other
consideraotions. And when placed bcck obviously will be
properly controlled and design volidoted accordingly.

MR. WALSH: I have no questions.

MR. MUFFETT: The next issue is issue 22. The issue
was that the original design used the conduit yield stress
data from the vendor's tests in which the yield stress value
varies with conduit nominol size. This is not considered to
be appropriote. In addition, the originol design used @
dynamic amplificotion factor of 1.0 in the calculations.

Resolution: Design Volidation Procedure SAG.CP10
specified that the conduit yield stress shall be 25,000 pounds
per sauare inch for cll conduit sizes. which is the lowest
vield stress for any conduit used at CPSES.

In oddition, the fire protected conduit systems were

design volidoted utilizing the response spectro analysis
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effects.

Any questions?

MR. WALSH: No.

MR. MUFFETT: The next 1ssue is issue 23, which Frank
will present.

MR. HETTINGER: This issue is reloted to grouted
penetrotions. The issue 1s that in the originol design all
grouted penetrations were considered to be multidirectional
supports. The longitudinal 1naod copocity parcollel to the
conduit for grouted penetrations may not have been completely
addressed in the original design colculations.

This issue was resolved us follows. Design
Validotion Procedure SAG.CP10 provides design criterio and
allowoble bond stress between the conduit and concrete wolls
or slabs for conduit penetrations. This criteria is used for
determination of the longitudinal lood capacity for grouted
penetrations.

MR. MUFFETT: Any questions?

MR. WALSH: (Shokes heod.)

MR. HETTINGER: The next issue is issue 24. This
1ssue wos reloted to the rigidity of CA-type supports. The
issue 1s that in the original design, CA-type supports were
assumed to be rigid, thot is, having support frequency equol

to or greater than 33 Kz, This assumption was not validoted
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the originol design drowings for generic, modified and
individually engineered IN supports, and original

calculotions, including missing information such as base plate |
size, clamp type and edge distonces.

This issue was resolved as follows: An engineering i
walkdown in accordance with Procedure CPE-EB-FVYM-(S-033 was ‘
performed to provide as-built informotion for conduit support
configurotions. Drawing Number 2323-S-0910 paockage which
contains generic modified and IN supports was revised to
incorporate the as-built dota. The as-built support
configurotions were design volidoted in accordance with Design
valigotion Procedures SAG.CP10, CP25 and CP29.

The next issue 1s on waolkdown discrepancies, and
these walkdown discreponcies are CYGNA's walkdown 0s was
performed by them.

The external source issue on this cocnsisted of o
number of specific issues in that conduit support
discrepancies existed between the installed clamps, anchor
bolts, structural steel members, ond unistrut components and
the corresponding original design drowings. In oddition, some
commodity clearances and anchor bolt spacings were not in
gccordance with the design criteria.

The issues identified by the externol source walkdown
were resolved as follows: Conduit ond conduit supports were

gs-built os part of the engineering waolkdown utilizing

Cormen Gooden, CSR, RPR, Metro 429-5532
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Design Volidaotion Procedures SAG.CP10, 17, Z1, 25 and
29 provide control of the design process.

All final designs are in conformance with the
applicable codes.

Are there any questions?

MR. WALSH: (Shakes head.)

MR. MUFFETT: Now we will shift gears again here and
move over to the B issues, which are the SDAR issues for this
discipline

The first one 1s Bl, which is SDAR (CP-85-19. This
issue should look familior. We tolked about it o few moments
0g0.

The issue wos the origingl design used the conduit
yield stress doto from vendor's tests in which the yield test
varied with the conduit nominal size. This 1s not considered
to be appropriate.

Design Volidation Procedure SAG.CP10 specifies that
the conduit yield stress shall be 25,000 pounds per square
inch for all conduit sizes, which 1s the lowest yield stress
for any conduit used ot CPSES.

The next issue is B2, which is SDAR (P-85-31, the
electrical roceway support system.

The issue was thot separation barrier matericl and
rodiant energy shield moteriol were installed in Class 1E

conduit in order to meet the FSAR and Reg Guide 1.75
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electricol separotion criteria.  However, the originol design
of conduit and conduit supports constructed prior to the
installation of the SBM aond RES did not account for the
odditional weight imposed.

Resolution: Conduit ond conduit supports with
separation barrier moteriol ond radiont energy shield material
were design volidoted in accordance with Design Validation
Procedure SAG.CP25, which included the SBM and RES weights.

In gddition, the procedure governing design changes,
ECE 5.01-13, requires that when SBM or RES moteriol is odded
to electrical roceways, the conduit and conduit supports
discipline group be notified.

Are there any questions?

MR. WALSH: (Shokes head.)

MR. MUFFETT: The next one is B3 which is SDAR
(P-85-34, which Fronk will present.

MR. HETTINGER: This issue is on overcll umbrello
issue reloted to conduit support design. The issue is that
discreponcies moy have existed between as-built ond
os-designed conduit and conduit support configuragtions. In
oddition, the original design criterioc may not have
gppropriotely oddressed certain design requirements. A
description of these concerns is provided in suboppendices Al
through A20 and A23 through A29 of the PSR,

To resolve this issue TU Electric initioted the

Carmen Gooderi, CSR, RPR, Metro 429-5532
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conduit aond condult support Corrective Action Prograom known as
the CAP. Under the CAP, resolution of this issue was
aoccomplished through identification of licensing commitments,
establishment of design criteria, and the development of
Design volidotion Procedures, nomely, SAG.CP10, CP17, CP20,
CP21, CP25, CP29 and CP35, that include the following:

Use of as-built dotc os design input for conduit ond
condult support validotion.

valigao“ion of conduit and conduit supports to design
criterio that is in complionce with Comanche Peck licensing
commitments and responsive to oll Comanche Peak Response Team,
CPRT, ond externcl issues.

Testing to estoblish ollowable lood copacities ond
suitaoble methods for modification of conduit.

Engineering studies implemented to provide odditional
confidence in the conservatism of the design validation
procedures used for condult ond conduit supports.

And lastly, implementaotion of hardware modifications
gs necessary to assure that all conduit ond conduit supports
comply with the validoted desion.

Resolution to the specific concerns hove been
discussed in external source issues A2 through A20 ond A23
through A29.

Any questions?

MR. WALSH: (Shokes head.)

Carmen Gooden, CSR, RPR, Metro 429-5532
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MR. NACE: We'll toke o 10-minute recess.
(A breok was taoken.)

MR. NACE: The meeting will come back to order.

MR. MUFFETT: Before we go on, there is something I
wonted to clarify. I didn't stote it very clearly on the
scotch cast. It's not o formol port of the EQ program, and
it isr. t going to be environmentolly qualified with tre2
environment thot it has to be. And there is not any in the
piant yet becouse we're pursuing thot lost thread.

The other thing that we wanted to come back to 1is we
promised to get bock to you those foctors of sofety.

MR. ODAR: The evoluotion of CCL tests ond generction
of foctor of sofety are in our Colculotion Book SPAN-1200,
which we 11 moke ovailoble. The cyclic ollowobles that were
established ore ot lecst o factor of safety of three compared
to stotic. As I sofd, it wos ¢ very punishing test, with
mony, mony cycles ond distonce applied in oll three directions
simultaneously.

MR. NACE: We will provide thot document, three
copies, in one of the next trucks.

MRS. ELLIS: Thonk you.

MR. MUFFETT: Are there any questions?

With thot I'd like to move on to the Traoin C portion,
whot we cell Troin (. This 1s octuolly only the Trein C that

is two inches ond less in diometer. The large bore Train C 1§
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would not strike any seismic Cotegory 1 system, structure or
component. In other words, this was in an area where there
was not safety-reloted equipment.

validation Method 2:  Acceptable Interaction.
validoted thaot the Train C conduit support if they were to
collapse, would not reduce the function of any seismic
Cotegory 1 system, structure or component.

Volidotion Method 3:  Structural Integrity.
Volidoted that the Train C conduit ond conduit supports were
evoluoted and designed to prevent foilure under safe shutdown
earthquoke conditions.

Design modificaotions were made when Train C could not
be design volidoted using the three volidotion methods
described. Three design modification methods were used.

One: Modify Support. The Troin C conduit support
was structurally modified to assure structurol integrity, or
else odditional Troin C conduit supports were designed to
further support the conduit.

Modification Methed 2: Provide Seismic Restraint
Caoble. Restroint cobles were used to restrain the conduit and
provide conduit supports if they were postuloted to foil.

Modificaotion Method 3:  Reroute Conduit. The
conduit wos rerouted ond supported by new conduit supports
The conduit and new supports were evaluoted ond designed to

prevent failure under the saofe shutdown earthquoke conditions

Caormen Gooden, CSR, RPR, Metro 425-5532
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The design criterio requiring considerotion of the

effects of seismic loads on Unit 1 aond common Train C and the
use of the os-built doto for design input have been
established aond documented in the Train C Design Basis
Document, DBD-(S$-093. These requirements ore included in the
Train C two-inch diometer aond less conduit supports design
validotion procedures.

The last thing I wos going to conclude with was the
flow chart of the program, which wos virtuolly identicol to
the one I showed you earlier for the large bore conduit.

Thot concludes our presentotion of the Troin C
program.

It was o massive effort in numbers, but there were
not the same type of technical issues involved.

Are there any questions?

MR. WALSH: (Shakes heod.)

MR. NACE: I think I would like to point out,
emphasize what Jim just said, on the Trains A, B ond the Troin
( greater than two-inch conduit supports in Unit 1 ond common
agreas, something like 30,000 in the plont; whereas in the
Troin C less thon two inches, the finol issues Jim tolked
gbout there, aobout 108,000 in those some areas of the plant

That concludes whot we hod intended to present today
on cable tray hongers ond conduit supports.

MR. COUNSIL: Just os o general note, o couple of

Cormen Gooden, (SR, RPR, Metro 429-5532
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generagl notes, then I will moke some closing comments ond turn
it over to Mrs. Ellis ond Mark if they would like to make any,
and then bock to Larry for whotever he might want to say. |
I want to let everybody know, especiclly NRC, thot ;
the final Projecy Stotus Report wos issued today and that's on |
heating., ventiloting ond oir conditioning. Mrs. Ellis, you'll !
probobly hove your copies tomarrow, I hope. That's the third ‘
truck.
One other gentral note, too. I was informed
yesterdaoy Rev 4 of CPPP-7 will be out shortly, and I will
probobly give it to you eorly next week. There's nothing
different. All it does is incorporate the project memorando
$O0 you don’'t hove to chose Guround aond try so hard to look for
things. So I wonted you to have that, too.
I would very much like to thonk Mark for visiting
with us. I know 1t's on imposition bringing you in from
Indigne, but I do oppreciote your participation with us today.
And clso to let you know that for temorrow your tour ot
Comanche Peak, os long 0s you want to make it, I'm sure my
people will love thot. Reolly, as long as you wont to maoke it
it is obsolutely unrestricted. We'll show you conduit, coble
troy supports, modificotions thot cre being made in those
gregs and anything else you may want to see, Jjust ask. There
gre no limits.

Now, 08 I usually do ot times when I 've been tolking

Carmen Gooden, CSR, RPR, Metro 429-5532
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to Mrs. Ellis. I have another informol ogreement with Mrs.
Ellis. Whot we ve ogreed to do, becouse we do ot these
meetings present so much moterial in o very concise amount of
Lime and 0lso we do have to provide a few more calculotions
and books aond so forth -- thaot's the truﬁk Laorry 1s tolking
gbout -- our agreement is this: If, in fact, questions are
generoted os o result of what we tolked about today or the
moterial that you get, 1f it is o small number of qurstions,
Just coll my office ond we will respond in writing, giving the
aquestion, our answer ond/or appropricte reference back. If
it's ogoditional colcs or whotever you need, we'll provide that
in gcdition. And the letter will not bs on the service list.
It will be o letter between myself aond Mrs. Ellis. If it's @
logrge number of questions, we've agreed thaot she would write
the questions tome. I, in turn, will provide the answers to
those questions, again, outside the bounds of the service
l1ist. If I've soid onythina wrong, please correct the record,
but that is the last comment I haove, other than I do hope we
oll get the feeling thot we ore trying to either narrow in or
close issues. Thot's the whole purpose of this meeting, as
well as the correspondence I Just tolked about.

Mrs. El111s?

MRS. ELLIS: I think you summarized it very well
Also, there are some FSAR chonges which hove come out

recently -- I think -- 68, 1 believe it is -- Februory 15,

Caormen Gooden, CSR, RPR, Metro 429-5532
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which we hoven't had o chance to even open yet, get out of the
box. And we do wont to toke o look ot some of those things,
too, becaouse they may help to answer some of the questions we
might have had on some of these things. And there’'s no need
toking the time now to 90 over things thdt might have been
answered in some of thot. And there is o tremendous amount of
informotion, @s you mentioned, in there. We've been plowing
through it os best we can. Of course, the moin crux of that
is on Jaock ond Mark. I try to read some of it, but I'm not
sure I understond all that I'm reading, I have to odmit.

Another thing thot I wonted to mention 1s that I
still would like to see some sort of recojnition officiolly, !
might odd, some sort of document ot some point in time of the
fact thot all the coble troy issues virtually probably never
would have come to light if 1t hodn't been for Mark. I said
thot., 1 think, ot the lost meeting, ond I wont to say it here
egain. We'll probably embarrass him, but I wont to recognize
that becouse it wasn't really until he looked at the CYGNA
report of coble tray supports thot were involved in their look
that really became awore of -- we really became oware of tne
problems with the cable tray supports.

Another thing that I wanted to be sure to say is
thaot, of course, we moy haove odditionol questions, 0s we soid,
but I think thot ogain, os I scid before, these are so much

petter circumstances to work under for the detoilled technical

Carmen Gooden, CSR, RPR, Metro 429-5532
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go from there on the tour.

-

2 If there is no other business, the meeting is
3 adJjourned.

y (The meeting was adjourned at 3:00 p.m.)
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STATE OF TEXAS )
COUNTY OF TARRANT ;

I, CARMEN GOODEN, Certified Shortnond Reporter cof the
Stote of Texas, .ertify thot the foregeing proceedings were
reported sienographically by me at the time and place
indicoted, and thot it 1s a true record of the proceedin¢s had

ot thot time.

Given under my hand and seal of office on this the 22nd

il
(M/
Carmen G¢:den, Notary Public and

Certified »iiv. *"and Reporter in
and for the Staote of je =

7

doy of Februory 1988.

Certificaote No.: 2353
Expiration Daote: 12-31-90
Nctary Expires: 08-10-91

Carmen Gooden, CSR, RPR, Metro 429-5532
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T A TRAY HANGER

BAPPENDIX A24

(GIR APPENDIX 24)
DESIGN OF FLEXURAL MEMBERS

IN THE ORIGINAL DESIGN OF CABLE TRAY SUPPORT FLEXURAL
MEMBERS, MOMENTS (BENDING AND TORSION) INDUCED BY TRAY
ECCENTRICITIES TO TIER CENTROIDAL AXES HAVE NOT BEEN
CONSIDERED.

DesiGn VaLipaTion Proceoures SAG.CP11, SAG.CP34, PI-02,
PI-03, AND M-12 REQUIRE THAT MOMENTS (BENDING AND TORSION)
RESULTING FROM TRAY/HANGER CONNECTION ECCENTRICITIES BE
CONSIDERED.

A24-1



‘ CABLE TRAYS AND CABLE TRAY HANGERS
' PSR _SUBAPPENDIX A24
(GIR_APPENDIX 24)
F_FLEX MEMBER

(CONTINUED)

EXTERNAL SOURCE ISSUE:

c. IN THE ORIGINAL DESIGN OF CABLE TRAY SUPPORT FLEXURAL MEMBERS,
REDUCTIONS IN BEAM SECTION PROPERTIES DUE TO BOLT MOLES AND WELD
UNDERCUTS ARE INCONSISTENTLY CONSIDERED.

B 8 REDUCTIONS IN SECTION PROPERTIES RESULTING FROM BOLT HOLES
WERE DEVELOPED PER ENGINEERINC Stupries (VoLume I, Booxk 25
AND M-65) IN ACCORDANCE WITH THE AISC SPECIFICATION. THE
SIZE OF THE BOLT HOLES WAS DETERMINED TO BE 3/4 INCH, BASED
ON A STATISTICAL EVALUATION OF A BOLT HOLE SAMPLE. THE
DESIGN VALIDATION PROCEDURES SAG.CP34 aAnp PI-11 REQUIRE THE
USE OF THESE REDUCED PROPERTIES IN THE DESIGN VALIDATION OF
CABLE TRAY HANGER TIERS TO ACCOUNT FOR THE PRESENCE OF BOTH
USED AND UNUSED BOLT HOLES,

) THE CABLE TRAY HANGERS HAVE BEEN INSPECTED AL SPECIFIED IN
NQI-3.09-M-001. ALL UNACCEPTABLE WELD UNDERCUTS HMAVE BEEN
REPAIRED. AN ENGINEERING sSTuDY (VoLuMme I Boox 20) oF THE
BASE METAL DEFECTS (IDENTIFIED BY THESE QC INSPECTIONS) HAS
BEEN PERFORMED AND CONCLUDED THAT THE EFFECTS OF WELD
UNDERCUT ON THE CABLE TRAY HANGER CAPACITY NEED NOT BE
EXPLICITLY CONSIDERED.




TRAYS A TRAY R
PSR_SUBAPPENDIX A24
(GIR APPENDIX 24)
DESIGN OF FLEXURAL MEMBERS

(CONTINUED)

EXTERNAL SOQURCE ISSUE:

D. IN THE ORIGINAL DESIGN OF CABLE TRAY SUPPORT FLEXURAL MEMBERS,
DESIGN CALCULATIONS DO NOT CONSIDER SHEAR STRESS EFFECTS DUE TO

DIRECT SHEAA, ST. VEWNANT TORSIONAL SHEAR, OR THE COMBINATION OF
THE TwO.

I5SUE RESOLUTION/IMPLEMENTATION:

D. STRESSES DUE TO DIRECT SHEAR AAD ST. VENANT SHEAR ARE CONSIDERED
IN UESIGN VALIDATION AS SPeECiFIED IN SAG.CP34 anpo PI-03.

Aza-3



CABLE TRAYS AND CABLE TRAY HANGERS
: PSR _SUBAPPENDIX A24
(GIR_APPENDIX 24)
DESIGN OF FLEXURAL MEMBERS

(CONTINUED)

A C

E. IN THE ORIGINAL DESIGN OF CABLE TRAY SUPPORT FLEXURAL MEMBERS,
CAPACITY REDUCTION DOUE TO THE UNSUPPORTED LENGTH OF  THE
COMPRESSION FLANGE, PER AISC EQuATION 1.5-7, WAS NOT PROPERLY
CONSIDERED.

ISSUE RESOLUTION/IMPLEMENTATION:

E. THe DesIGN VALIDATION Ppacepures SAG.CP34, PI-03 awnp PI-11

REQUIRE THE USE OF AISC EquAaTiON 1.5-7 FOR VALIDATION OF CasLe
TRAY HANGER CHANNEL MEMBERS AND PROVIDE DIRECTION FOR ITS PROPER
APPLICATION.

A24-4



E TRAYS AND CABLE TRAY HANGER
R_SUBAPPENDIX A24
(GIR APPENDIX 24)
DESIGN OF FLEXURAL MEMBERS

(CONTINUED)

EXTERNAL SOURCE ISSUE:

F. IN THE ORIGINAL DESIGN OF CABLE TRAY SUPPORT FLEXURAL MEMBERS,
THE PRACTICE FOR CONSIDERING TORSIONAL WARPING NORMAL STRESS WAS
NOT SPECIFIED IN THE DESIGN VALIDATION PROCEDURE.

ISSUE RESOLUTION/IMPLEMENTATION:

F. TORSIONAL WARPING NORMAL STRESSES ARE CONSIDERED IN DESIGN
VALIDATION AS SPECIFIED IN SAG.CP11l, SAG.CP34 ano PI-03.

A24-5




AND CABLE T R

BSR SUBAPPENDIX A25

(GIR APPENDIX 25)
. TRAY QUALIFICATI

EXTERNAL SOURCE ISSUE:

A. IN THE ORIGINAL CABLE TRAY QUALIFICATION, DYNAMIC AMPLIFICATION
FACTOR (DAF) wWAS NOT USED.

ISSUE RESOLUTION/IMPLEMENTATION:

A. DESIGN VALIDATION OF CABLE TRAYS BY THE EQUIVALENT STATIC METHOD
CONSIDERED PEAK SEISMIC ACCELERATIONS OR SEISMIC ACCELERATIONS AT
THE SYSTEM FREQUENCY AND USED AN AMPLIFICATION FACTOR OF AT LEAST
1.25. (WHEN RESPONSE SPECTRA METHOD IS USED, THIS ISSUE DOES
NOT APPLY.) THIS AMPLIFICATION FACTOR IS JUSTIFIED BY DETAILED
ENGINEERING STUDIES CONTAINED IN VoLume I - Book 15.

CERTAIN CONFIGURATIONS MAY REQUIRE A HIGHER MRM. DesigN

VALIDATION PROCEDURES SAG.CP28 ano SAG.CP18 wERE DEVELOPED TO
PROPERLY ANALYZE THESE CABLE TRAY SYSTEM CONFIGURATIONS

A25-1



CABLE TRAYS AND CABLE TRAY HANGERS
: PSR _SUBAPPENDIX A25
(GIR APPENDIX 25)

CABLE TRAY QUALIFICATION

(CONTINUED)

EXTERNAL SOURCE ISSUE:

B. IN THE ORIGINAL CABLE TRAY QUALIFICATION, THE INTERACTION
EQUATION WAS IMPROPERLY BASED ON TOTAL LOAD FOR SPANS GREATER
THAN 8 rEET.

ISSUE RESOLUTION/IMPLEMENTATION:

B. DESIGN VALIDATION OF CABLE TRAY SPANS GREATER THAN 8 rFEET 1I$
BASED ON COMPARISON OF TRAY BENDING MOMENTS WITH BENDING MOMENT
CAPACITIES OBTAINED FROM TESTING (REFErR TO CALCULATIONS M-03,
M-34, M-35 ano VoLume I - Book 1).
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CABLE TRAY QUALIFICATION

(CONTINUED)

EXTERNAL SOURCE ISSUE:

C. IN THE ORIGINAL CABLE TRAY QUALIFICATION, SEVERAL INSTANCES OF
MODIFICATIONS OF VINDOR SUPPLIED HARDWARE FOR CABLE TRAYS WERE
FOUND WITHOUT ADEQUATE JUSTIFICATION OR DOCUMENTATION.

ISSUE RESOLUTION/IMPLEMENTATION:

5. THE EFFECTS OF MODIFICATIONS TO VENDOR SUPPLIED HARDWARE ARE
BEING EVALUATED USING AS-BUILT DATA AS DESIGN INPUT FOR
VALIDATION AS PART OF THE PoST CONSTRUCTION HARDWARE VALIDATION
PROGRAM.
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CABLE TRAYS AND CABLE TRAY HANGERS
PSR SUBAPPENDIX A25
(GIR APPENDIX 25)
CABLE TRAY QUALIFICATION

(CONTINUED)

EXT”"NAL SOURCE ISSUE:

D. IN THE ORIGINAL CABLE TRAY QUALIFICATION, CABLE TRAY MOMENT OF
INERTIA CALCULATIONS DID NOT CONSIDER SHEAR DEFORMATION UNDER
TRANSVERSE LOADING OF LADDER-TYPE TRAYS.

ISSUE RESOLUTION/IMPLEMENTATION:

D. DesiGN VALIDATION proCEDURES SAG.CP18 anp PI-02 cowsiDER CABLE
TRAYS AS FLEXURAL MEMBERS, AN ENGINEERING STUDY, CALCULATION
M-66, HAS SHOWN THAT THIS PROCEDURE IS APPROPRIATE AND THAY SHEAR
BEMAVIOR DOES NOT NEED TO BE EXPLICITLY CONSIDERED.

A25-4



TEMPERATURE EFFECTS ON STRUCTURAL STEEL

QUESTION

How IS THE EFFECT OF HIGH TEMPERATURE (pue T10 LOCA) oON
STEEL YIELD STRENGTH TAKEN INTO ACCOUNT IN THE DESIGN

VALIDATION OF THE CABLE TRAY, CONDUIT, AND HVAC
SUPPORTS AT CPSES?

ca 1-1
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TEMPERATURE EFFECTS ON STRUCTURAL STEEL

(CONTINUED)

E

ANALYSES ARE CONDUCTED IN STRICT ACCORDANCE WITH
AISC REQUIREMENTS

THIS CODE 1S APPROPRIATE FOR LOCA CONDITIONS SINCE

A. THE MAXIMUM STEEL TEMPERATURE RESULTING FROM
THE EXTREME ACCIDENT EVENT (A ONE TIME EVENT)
IS LESS THAN 2800 FOR ABOUT A DAY.

B. THE CODE RECOGNIZES THE ULTIMATE STRENGTH IS
NOT AFFECTED BY THIYS TEMPERATURE.

ca 1-2



TEMPERATURE cFFECTS ON STRUCTHRAL STEEL

EXAMPLE (CONTINUED) ///\/C)[[: — COMRELTED SLIDE
ON FollowIMG PAGE

Comparison oF CPSES DesienN CRITERIA VS. ASﬁé LIMITS FOI' THE
POSTULATED ACCIDENT (FAULTED CONDITION)

LIMITS ON STRESS FOR (Basic sSTrRess KIMIT = 0.6Fy)
A36 MATERIAL

CPSES Desien AT 2670F Farr < 0.9 Q 32.4 ksr1
NUREG-0800 (SRP)

Non TEMPERATURE ADJUSTED Farp 4 1.6*(0.6Fy) = 0.96 Fy 34.6 ks1
Temp. AbDJusTeD @ 2670F FAEF/E 1.6*[0.6(.95Fy)] = 0.91 Fy 32.8 ks1

ASME NF

Non TeMPERATURE ADJUSTED Fapp < 1.8**(0.6Fy) = 1.13 Fy 40.6 ksrx
Temp. ApJusTeD @ 2670F/ Fapp < 1.88** [0.6(0.89Fy)] = 1.0Fy 36.0 ksI
UsinGg Sectron III
APP-NDICES

* THIS REPRESENTS THE MINIMUM INCREASE FACTOR FOR THE ACCIDENT LOAD
TICN WHICH INCLUDES THE EARTHQUAKE EVENT.
= 1.17 Appenpix F oF Secrrion III
Sy ASME Coobe

5
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TEMPERATURE EFFECTS ON STRUCTURAL STEEL
(CONTINUED)

EXAMPLE

CoMPARISON OF CPSES DesiceN CRITERIA vs. ASME LIMITS FOR THE
POSTULATED ACCIDENT (FAULTED CONDITION)

LIMITS ON STRESS FOR (Basic STRESS LIMIT = 0.6Fy)
A36 MATERIAL

CPSES Desion AT 2670F Farr < 0.9Fy 32.4 ks1
NUREG-0800 (SRP)

Non TEMPERATURE ADJUSTED Faprpr < 1.6*(0.6Fy) = 0.96 Fy
Temp. ADJUSTED @ 2670F Fapp < 1.6*[0.6(.95Fy)] = 0.91 Fy

ASME NF

Non TEMPERATURE ADJUSTED Faprp < 1.8**(0.6Fy) = 1.13 Fy 40.6 ksx
Temp. ADJUSTED @ 2670F Fapp < 1.88** [0.6(0.89Fy)] = 1.0Fy 36.0 xs:x
Usine SeEcTtion III

APPENDICES

* THIS REPRESENTS THE MINIMUM INCREASE FACTOR FOR THE ACCIDENT LOAD
COMBINATION WHICH INCLUDES THE EARTHQUAKE EVENT.
** 0.7 S AppenpIx F orF Sectron III
Fr ASME Cobpe




A.

IN THE ORIGINAL BASE ANGLE DESIGN, BASE ANGLES WERE MODELED AS
SIMPLY SUPPORTED BEAMS, IGNORING THE STIFFENING EFFECTS OF
CONCRETE BEARING AT ANGLE ENDS.

I5SUE RESOLUTION/IMPLEMENTATION:

A.

DESIGN VALIDATION PROCEDURES USE THE SAME ASSUMPTION WHEN
CHECKING BASE ANGLE STRESSES SINCE CONSIDERATION OF THE
STIFFENING EFFECTS DUE TO CONCRETE BEARING AT ANGLE ENDS WOULD
PRODUCE LOWER BASE ANGLE STRESSES. THIS ASSUMPTION IS
CONSERVATIVE FOR EVALUATION OF BASE ANGLE STRESSES. CoNCRETE
STIFFNESS IS INCLUDED IN CALCULATIONS OF THE BASE ANGLE
FLEXIBILITY USED IN THE DETERMINATION OF SUPPORT STIFFNESS.

A26-1



CABLE TRAYS AND CABLE TRAY HANGERS
PSR _SUBAPPENDIX A26
(GIR APPENDIX 26)
BASE ANGLE DESIGN

(CONTINUED)

EXTERNAL SOURCE ISSUE:

B. IN THE ORIGINAL BASE ANGLE DESIGN, PRINCIPAL AXES WERE NOT
CONSIDERED IN THE ANALYSIS OF BASE ANGLES.

ISSUE RESOLUTION/IMPLEMENTATION:

DESIGN VALIDATION PROCEDURES SAG.CP34 aAnp PI-07 REQUIRE THAT BASE
ANGLE PRINCIPAL AXES BE CONSIDERED IN THE EVALUATION OF BASE
ANGLES.




CABLE TRAYS AND CABLE TRAY HANGERS
PSR _SUBAPPENDIX AZ26
(GIR APPENDIX 26)
BASE ANGLE DESIGN

(CONTINUED)

EXTERNAL SOURCE ISSUE:

Es IN THE ORIGINAL BASE ANGLY DESIGN, BASE ANGLE LENGTHS CONSIDERED
IN THE "WORKING POINT DEVIATION STUDY" DID NOT REFLECT THE MOST
CRITICAL SPACING OF RICHMOND INSERTS.

ISSUE RESOLUTION/IMPLEMENTATION:

C. DESIGN VALIDATION PROCEDURES SAG.CP3, SAG.CP4, SAG.CP34 awpo PI-07
REQUIRE THAT AS-BUILT INFORMATION WHICH INCLUDES THE SPACING OF
RICHMOND INSERTS BE USED AS DESIGN INPUT FOR THE EVALUATION OF
BASE ANGLES.

A26-3



(CONTIMUED)

EXTERNAL SOURCE ISSUE:

D. IN THE ORIGINAL BASE AJ4GLE DESIGN, NOT ALL BASE ANGLES WERE
EVALUATED FOR STANDARD (GENERIC) CABLE TRAY HANGER TYPES.

ISSUE RESOLUTION/IMPLEMENTATION:

D. DESIGN VALIDATION PROCEDURES SAG.CP34 aAnp PI-07 REQUIRE THAT ALL
PASE ANGLES OF EACH CABLE TRAY HANGER BE EVALUATED.

A26-4



A RAYS A
R APP S
IR _APPENDIX

SUPPORT QUALIFICATION BY SIMILARITY

EXTERNAL SOURCE ISSUE:

IN THE ORIGINAL DESIGN CALCULATIONS, SOME CABLE TRAY HANGERS (I.E.
SUPPORTS) WERE VALIDATED BY SIMILARITY WITHOUT PROPER JUSTIFICATION.

ISSUE RESOLUTION/IMPLEMENTATION:

DESIGN VALIDATION WAS PERFORMED USING AS-BUILT INFORMATION WHICH
ADEQUATELY ACCOUNTS FOR SIGNIFICANT HANGER ATTRIBUTES INCLUDING BRACE
CONNECTION ECCENTRICITIES. THE MAJORITY OF THE HANGERS HAVE BEEN
DESIGN VALIDATED INDIVIDUALLY. IN THE LIMITED NUMBER OF INSTANCES
WHERE EXTREMELY SIMILAR MHANGERS WERE GROUPED, THE GROUPING WAS
PERFORMED WITH CONSIDERATION OF SUPPORT GEOMETRIES, CONNECTION
DETAILS, AND OTHER RELEVANT ATTRIBUTES IN ACCORDANCE WITH DESIGN
VALIDATION GROUPING PROCEDURES IN VOLUME I, Books 4 AnD 8.

A27-1



CABLE TRAYS AND CABLE TRAY HANGERS
PSR_SUBAPPENDIX A28
(GIR APPENDIX 28)

CRITICAL SUPPORT CONFIGURATION AND LOADINGS

THE ORIGINAL DESIGN CALCULATIONS FOR TRAPEZE TYPE CABLE TRAY HANGERS
(I.E., SUPPORTS) CONSIDERED SYMMETRIC LOAD PATTERNS AND A LIMITED
NUMBER OF HANGER ASPECT RATIOS WHICH MAY NOT HAVE REPRESENTED THE
BOUNDING AS~BUILT CONFIGURATIONS.

R / IMP :

DESIGN VALIDATION WAS PERFORMED USING AS-BUILT INFORMATION WHICH
ADEQUATELY ACCOUNTS FOR SIGNIFICANT HANGER ATTRIBUTES INCLUDING ACTUAL
TRAY LOCATIONS. THE MAJORITY OF THE MHANGERS HAVE BEEN DESIGN
VALIDATED INDIVIDUALLY, IN THE LIMITED NUMBER OF INSTANCES WHERE
~XTREMELY SIMILAR HANGERS WERE GROUPED, THE GROUPING WAS PERFORMED
WITH CONSIDERATION OF SUPPORT GEOMETRIES, CONNECTION DETAILS, AND
OTHER RELEVANT ATTRIBUTES IN ACCORDANCE WITH DESIGN VALIDATION
GrROUPING PROCEDURES IN VoLuMe I, Books 4 anp 8.

A28-1



T AND CABLE TRAY ER
PSR _SUBAPPENDIX AZ29
(GIR APPENDIX 29)
CUMULATIVE EFFECT OF REVIEW ISSUES

EXTERNAL SOURCE ISSUE:
SMALL UNCONSERVATISMS RESULTING FROM SEPARATE ISSUES MAY
SIGNIFICANT CUMULATIVE EFFECT FOR CABLE TRAY HANGERS IMPACTED BY
THAN ONE ISSUE.

/ IMPLEMENTAT

THERE IS NO CUMULATIVE UNCONSERVATIVE EFFECT OF ISSUES BECAUSE:

OVERALL DESIGN VALIDATION APPROACH HAS ADDRESSED EACH ISSUE
INDIVIDUALLY AND COLLECTIVELY.

DESIGN VALIDATION WAS BASED ON AS-BUILT DATA.
DESIGN VALIDATION PROCEDURES SAG.CP3, SAG.CP4, SAG.CP9, SAG.CP11,
SAG.CP18, SAG.CP19, SAG.CP28, SAG.CP34, PI-02, PI-03, PI-07, anp
PI-11 PROVIDE CONTROL OF THE DESIGN PROCESS.

ALL FINAL DESIGNS ARE IN CONFORMANCE WITH APPLICABLE CODES.

AN EXTENSIVE TEST PROGRAM PROVIDED DATA DEMONSTRATING THAT THE
DESIGN VALIDATION APPROACH IS CONSERVATIVE.




CABLE TRAYS AND CABLE TRAY HANGERS
PSR_SUBAPPENDIX A

CONDUITS ATTACHED TO CABLE TRAYS OR SUPPORTS

EXTERNAL SOURCE ISSUE:

QUESTIONS REGARDING CONDUITS ATTACHED TO CAB'.E TRAYS OR CABLE TRAY
HANGERS MAVE BEEN IDENTIFIZD:

0 HOW ARE CONDUIT LOADS CONSIDERED 1IN CABLE TRAY HANGER (SUPPORT)
VALIDATION?

0 HOwW ARE CONDUIT LOADS CONSIDERED IN CABLE TRAY DESIGN VALIDATION?

0 How IS HANGER FREQUENCY AT CONDUIT ATTACHMENT LOCATIONS
DETERMINED IN ESM AnALYSIS?

F R TION/IMPLEMENTATION:
DESIGN VALIDATION PROCEDURES SAG.CP18, SAG.CP34, anp PI-02 rOR cCABLE
TRAYS AND CABLE TRAY [/IANGERS RIQUIRE THAT THE EFFECTS OF ATTACHED

CONDUIT BE INCLUDED 1IN THE EVALUATION OF CABLE TRAY AND CABLE TRAY
HANGER.

FOR THE EQUIVALENT STATIC ANALYSIS, THE SYSTEM FREQUENCY WAS EVALUATED
BASED ON APPROPRIATE MASS PARTICIPATION AS SPECIFIED IN SAG.CP34.
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CABLE TRAYS AND CABLE TRAY HANGERS

PSR_SUBAPPENDIX A33
AS-BUILT WALKDOWN PROCEDURES

EXTERNAL SOURCE ISSUE:

A.

IN THE AS-BUILT WALKDOWN PROCEDURE, WHAT IS THE JUSTIFICATION FOR
TOLERANCES USED FOR AS-BUILT MEASUREMENTS?

ISSUE RESOLUTION/IMPLEMENTATION:

A.

ENGINEERING STUDIES (REPORT IM-P-009, M-69, M-15 ArracHMent C,
M-92 AND M-95) DEMONSTRATED THAT THE MEASUREMENT TOLERANCE3 USED
FOR GATHERING AS-BUILT CABLE TRAY AND CABLE TRAY  HANGER
INFORMATION WERE ACCEPTABLE.




CABLE TRAYS AND CABLE TRAY HANGERS

APP
AS-BUILT WALKDOWN PROCEDURES
(CONTINUED)

EXTERNAL SOURCE ISSUE:

B. THE FOLLOWING QUESTIONS REGARDING AS-BUILT WALKDOWN PROCEDURES
WERE IDENTIFIED:

0 WHAT IS THE JUSTIFICATION FOR USING VWAC AS PART OF THE WELD
ACCEPTANCE CRITERIA?

0 HOW DO THE WALKDOWN PROCEDURES EVALUATE WELD PENETRATION?

0 HOw DO THE WALKDOWN PROCEDURES EVALUATE UNKNOWN  BOLT
TYPE/EMBEDMENT?

0 DO THE WALKDOWN PROCEDURES EVALUATE ITEMS ATTACHED TO CABLE
TRAY SUPPORTS?
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(CONTINUED)
ISSUE RESOLUTION/IMPLEMENTATION:

0 TU ELECTRIC HAS RECEIVED NRC APPROVAL TO WUSE VISUAL WELD
AccepTANCE CrITeErRIA (VWAC) .

0 THE EFFECTIVE THROAT OF WELDS WAS ASSUMED 40% OF THE BEVELED
MEMBER'S THICKNESS BASED ON ULTRASONIC TESTS AND ENGINFERING
sTupies (VoLume I-Booxk 20).

0 WHEN EXPANSION ANCHOPR TYPE AND EMBEDMENT LUNGTH COULD NOT BE
IDENTIFIED, THE ANCAORS WEZRE:

- DESIGN VALIDATED ASSUMING MINIMUM CAPACITY FOR THE
ANCHOR TYPE (E.G. A30/ 8OLTS WITH RICAMOND INSERTS OR
HKB As oPPOSED TO HSKB)
- DESIGN VALIDATED ASSUMING MINIMUM EMBROALANT rFO02 THE
PARTICULAR ANCHUR SIZE
- INSPECTED USING ULTRASONIC TESTS TO DETERMINE AS-BUILT
ANCHOR EMBEDMENT FOR VALICATION
0 ITEMS ATTACHED TO CABLE TRAYS AND CAB .~ TRAY HANGERS AND THE

METHODS USED TO ATTACH THOSE I FK® WERE IDENTIFIED BY
WALKDOWN PrOCEDURES FYM-CS-001, 003, 019 ano 048.
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CABLE TRAYS AND CABLE TRAY HANGERS
| PSR _SUBAPPENDIX A33

AS-BUILT VALKDOWN PROCEDURES

(CONTINUED)

EXTEKNAL SOURCE ISSUE:

¢.

THE FCLLOWIN® QUESTIONS REGARDING AS-BUILT WALKDOWN PROCEDURES
WERE IOENTIFIED:

0 WHAT ARE (ME SPECIFIC ITEMS EVALUATED AS PART OF THE CABLE
TRAY SPAN WALKDOWN PROCEDURE?

ISSUE RESOLUTION/IMPLEMENTATION:
C.  TRAY COVERS, SIDE RAIL EXTENSIONS, AND MOOI+IED SPLICE PLATES ARE

IDENTIFIED AS PER WALKDOWN PROCEDURES FVYM-CS-001, 003. 019 awno
048. THESE ATTRIMUTES ARE BEING VALIDATED IN ACCORDANCE WITH
PROCFDURES SAG.CP3, SAG.CP4, SAG.CP18, SAG.CP34, PI-02, PI-06 anp
CALCULATION M-39,
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THE FOLLOWING QUESTIONS WERE RAISED REGARDING CABLE TRAY SYSTEM
ANALYSIS METHODOLOGIES:

SUPERPIPE ERRUF. SP-004 INVOLVED THE INCORRECT ASSIGNMENT OF
LUMPED DIRECTICNAL MASSES FOR STATIC LOAD CASES. A METHOD TO
ADJUST THE RESULTS TO ACCOUNT FOR THE ERROR WAS INCORPORATED IN
THE CABLE TRAY VALIDATION PROCEDURES. THE ERROR WAS SUBSEQUENTLY
CORRECTED IN A LATER VERSION OF SUPERPIPE AND THIS METHOD WAS NO
LONGER REQUIRED. SYSTEM ANALYSIS 176-063-02 INCORRECTLY APPLIED
THIS METHOD FOR ERROR SP-004 10 A VERSION OF SUPERPIPE IN WHICH
THE ERROR HAD BEEN CORRECTED. WHAT IS THE IMPACT OF APPLYING THE
METHOD TO ADJUST FOR THE ERROR TC A CORRECTED VERSION OF
SUPERPIPE?

ISSUE RESOLUTION/IMPLEMENTATION:

THIS ISSUE WAS IDENTIFIED AND DGCUMENTED IN AN INTERNAL TECHNICAL
QuaLiTty Review (TAR) CONDUCTED IN ACCORDANCE WITH IMPELL QuarzTy
Assunrance (QA) PROCEDURES PRZOR TO IDENTIFICATION BY EXTERNAL
SOURCE., THERE WAS NO IMPACT OF INCORRECTLY APPLYING THIS METHOD
OF ADJUSTMENT TO SYSTEM ANALYSIS 176-063-02. THIS IS DOCUMENTED
IN THE TOR RESPONSE. IN RESPONSE TO THE TOR, THE CORRECTIVE
ACTION REQUIRED THAT GENERIC INPLICATIONS ALSO BE IDENTIFIED. NoO
OTHER OCCURRENCES OF THIS ISSUE WERE IDENTIFIED.

A34-1
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CABLE TRAYS AND CABLE TRAY HANGERS
PSR_SUBAPPENDIX A34
SYSTEM ANALYSIS METHODOLOGIES

(CONTINUED)

EXTERNAL SOURCE ISSUE:

THE FOLLOWING QUESTIONS WERE RAISED RELARDING CABLE TRAY SYSTEM
ANALYSIS METHODOLOGIES:

WHAT IS THE JUSTIFICATION FOR THE USE OF A 1.1 LOAD FACTUR FOR
CABLE TRAY AND CABLE TRAY HANGERS LOCATED NEAR  ANALYSIS
BOUNDARIES IN THE "OVERLAP REGIONS" OF RESPONSE SPECTRUM
ANALYSES?

ISSUE RESOLUTION/IMPLEMENTATION:

4 DETAILED ENGINEERING STUDY (CALAULATION M-13) DEVELOPED THE
OVERLAP CRITERIA USING THE RESULTS OF PARTIAL MODELS WITH OVERLAP
REGIONS COMPARED TO THE RESULTS OF FULL MODELS OF THE SAME
SYSTEM., RESULTS OF THIS STUDY SHOWED THAT NO LOAD INCREASE
FACTOR WAS REQUIRED, HOWEVER, A LOAD INCREASE FACTOR OF 1.1 waAS
APPLIED IN THE OVERLAF REGION TO ASSURE CONSERVATIVE ANALYSIS
RESULTS., THIS FACTOR “A3 ESTABLISHED FROM A REVIEW OF OTHER
STRUCTURAL OVERLAP CRITERIA ("OverLAp CRITYERIA 1IN PIFING" BY
BROOKHAVEN MATIONAL LABORATORY.)




CABLE TRAYS AND CABLE TRAY HANGERS
PSR _SUBAPPENDIX A35

FAILURE TO PROPERLY INSPECT CABLE TRAY HANGERS
NRC NOV 50-445/8416-V-01

EXTERNAL SOURCE ISSUE:

IN THE ORIGINAL DESIGN AND INSPECTION OF CABLE TRAY HANGERS QC
INSPECTORS FAILED TO IDENTIFY AND DOCUMENT CONDITIONS WHERE THE
INSTALLATION WAS NOT IN ACCORCANCE WITH THE DESIGN DOCUMENT.

ISSUE RESOLUTION/IMPLEMENTATION:

UNDER THE CORRECTIVE ACTION PROGRAM (CAP) THE RE-INSPECTION OF CABLE
TRAY HANGFRS HAS BEEN PERFORMED AND DOCUMENTED IN ACCORDANCE WITH
DETAILED PROCCOURES  (QI-QP-11.10-2A, QI-QP-11.10-9, FVM-CS-001,
FYM-CS-003, ano FVM-CS-036).

AS-BUILT INFORMATION IS INDEPENDENTLY REVIEWED BY TU FErectric QC
PERSONNEL.

AS-BUILT INFORMATION IS CONSIDERED AS DESIGN INPUT FOP DESIGN
EVALUATIONS.
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CABLE TRAYS AND CABLE TRAY HANGERS
PSR_SUBAPPENDIX B1

BOLTING MATERIAL FOR CABLE TRAY HANGER CLAMPS

INTERNAL SOURCE ISSUE:

THE ORIGINAL DESIGN OF HEAVY DUTY CABLE TRAY CLAMPS  FOR
LONGITUDINAL TYPE MANGERS REQUIRED THE INSTALLATION OF HIGH
STRENGTH A-325 BOLTING MATERIALS TO ATTACH THE CABLE TRAY CLAMP
TO THE CABLE TRAY HANGER. FIELD WALKDOWN OF THE INSTALLED
COMDITIONS REVEALED THE USE OF LOWER STRENGTH A-307 BOLTING
MATERIAL.

ISSUE RESOLUTION/IMPLEMENTATION:

THE POST CONSTRUCTION HARDWARE VALIDATION PROGRAM (PCHVP) ror
CABLE TRAY HANGERS IDENTIFIES THE INSTALLED BOLT MATERIAL USED
FOR THE CONNECTION OF CABLE TRAY CLAMPS TO STRUCTURAL MEMBERS.
EXISTING BOLTING MATERIAL IS BEING EVALUATED IN ACCORDANCE WITH
THE APPROPRIATE ALLOWABLES 1IN THE DESIGN VALIDATION PROCEDURES
SAG.CP19 Anp PI-06. BOLTS WHICH DO NOT COMPLY WITH THE DESIGN
REQUIREMENTS WILL BE REPLACED




-

CABLE TRAYS AND CABLE TRAY HANGERS

(SDAR-CP-85-35)

Y _HANG

EXTERNAL/INTERNAL SOURCE ISSUE:

THE ORIGINAL DESIGN CRITERIA MAY NOT HAVE APPROPRIATELY ADDRESSED
CERTAIN DESIGN REQUIREMENTS. ADDITIONALLY, DISCREPANCIES MAY

MAVE EXISTED BETWEEN AS-BuiLT AND AS-DESIGNED CABLE TRAY HANGER
CONFIGURATIONS.

B2-1



(CONTINUED)

ISSUE RESOLUTION/IMPLEMENTATION:

TU ELECTRIC INITIATED THE CABLE TPAY AND CABLE TRAY HANGER
CORRECTIVE ACTION PROGRAM (CAP). CAP FEATURES INCLUDED THE:

- ESTABLISHMENT OF CABLE TRAY AND CABLE TRAY HANGER DESIGN
CRITERIA WHICH COMPLY WITH CPSES LICENSING COMMITMENTS

- DEVELOPMENT OF THE DESIGN BASIS DOCUMENT (DBD-CS-082)

. VALIDATION OF THE INSTALLEN CABLE TRAY AND CABLE TRAY HANGER
DESIGNS INCLUDING THE IDENTIFICATION AND IMPLEMENTATION OF
NECESSARY MODIFICATIONS.

CABLE TRAYS AND CABLE TRAY HANGERS HAVE BEEN DESIGN VALIDATED 1IN
ACCORDANCE WITH THE DESIGN VALIDATION PROCEDURES PI-02, PI-03,
PI-06, PI-07, PI-11, SAG.CP3, SAG.CP4, SAG.CP09, SAG.CP1l,
SAG.CP18, SAG.CP19, SAG.CP28 axp SAG.CP34. THE INSTALLED CABLE
TRAY HANGER AND CABLE TRAY HARDWARE IS BEING VALIDATFD 1IN
ACCORDANCE WITH THE PUST CONSTRUCTIOA MARDWARE VALIDATION PROGRAM
(PCHVP) procepures FVM-CS-001, 002, ¢19, 048, 050, 084, 098 awno
100.
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INTERNAL SOURCE ISSUE:

SOME AS-BUILT WELDS ON VENDOR SUPPLIED TRAY TEE FITTINGS WERE NOT
IN ACCORDANCE WITH THE WELDS SPECIFIED ON THE VENDOR DRAWINGS.

ISSUE RESOLUTIO! IMPLEMENTATION:

TEE FITTINGS NOT MEETING THE MINIMUM VENDOR WELD REQUIREMENTS
HAVE BEEN IDENTIFIEP AS PART OF THE POST CONSTRUCTION HARODWARE
VALIDATION PROGRAM (PCHVP) uSING PROCEDURE FVM-CS-050. Tee
FITTINGS WITH INADEQUATE WELDS ARE BEING MODIFIED TO MEET THE
DESIGN REQUIREMENTS.
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CABLE TRAYS AND CABLE TRAY HANGERS
PSR_SUBAPPENDIX B4

CABLE TRAY HANGER REVERIFICATION PROGRAM

DISCREPANCIES WERE IDENTIFIED IN THE AS-BUILT DOCUMENTATION

DEVELOPED DURING THE EARLY PHASES OF THE AS-BUILTING AND
INSPECTION PROGRAM,

ISSUE RESOLUTION/IMPLEMENTATION:

CABLE TRAY AND CABLE TRAY MANGER SYSTEMS WHICH MAD BEEN AS-BUILT
AND INSPECTED DURING THIS PHASE WERE VALIDATED AND REINSPECTED BY
PERSONNEL TRAINED IN THE TU ELECTRIC FIELD VERIFICATION METHODS.




INTERNAL SOURCE ISSUE:

THIS ISSUE WAS THAT CABLE TRAY SPLICES WERE NOT INSTALLED IN

ACCORDANCE WITH APPROVED SPLICE CONFIGURATIONS, AS SUMMARIZED
BELOW:

. CABLE TRAY SPLICE CONFIGURATIONS MAY HAVE USED SPLICE PLATES
THAT WERE NOT APPROVED DESIGNS OR MAY MAVE INCORRECTLY USED
APPROVED SPLICE PLATES.

- IMPROPER INSTALLATION OF SPLICE PLATES MAY MAVE RESULTED IN
UNUSED BOLT HOLES IN CABLE TRAYS AND SPLICE PLATES.
ORIGINAL CALCULATIONS DID NOT CONSIDER THE EFFECT OF UNUSED
SOLT MOLES IN CABLE TRAYS AND SPLICE PLATES.

. SPECIAL SPLICE PLATES MAY MAVE BEEN INSTALLED IN PLACE OF

REDUCER FITTINGS. ORIGINAL CALCULATIONS DID NOT CONSIDER
THE USE OF SPLICE PLATES IN PLACE OF REDUCKR FITTINGS.
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(CONTINUED)

A3SVE RESOLUTION/IMPLEMENTATION:

UNACCEPTABLE FIRLD FABRICATED SPLICES, WNICH DO NOT COMPLY
WITH DESIGN CRITERIA, ARE BEING IDENTIFIED IN THE POST
CONSTRUCTION MARDWARE  VALIDATION PROGRAM  (PCHVYP) 1w
ACCORDANCE WITH PROCEDURES FwM-CS-019 AND FVM-CS-048.
SPLICE PLATES THAT DO NOT COMPLY WITH THE DESIGN CRITERIA
ARE BEING REPLACED WITH DESIGN VALIDATED SPLICE PLATES.

UNUSED HOLES IN CABLE TRAYS AND SPLICE PLATES WHICH DO NOT
COMPLY WITH DESIGN CRITERIA ARE BEING IDINTIFIED DURING THE
POST CONSTRUCTION MARDWARE VALIDATION PROGRAM (PCHVP) vusinG
PROCEDURES FVM-CS-019 aAnp FVM-CS-048. TrAYS AND SPLILE
PLATES WITH UNUSED MOLES TMAT DO NOT COMPLY WITH DESIGN
CRITIRIA ARE BEING REPAIRED OR REPLACED WITH VALIDATED
DESIGNS.

SPICIAL SPLICE PLATES USED IN PLACE OF REDUCER FITTINGS ARE
BEING IDENTIFIED DURING THE POST CONSTRUCTION MARDWARE
VALIDATION PROGRAM (PCHVP) wusinGg procEDURES FVM-CS-019 ano
FVM-CS-048. THESE SPLICE PLATES ARE BEING REPLACED WITH
DESIGN VALIDATED SPLICE PLATES.
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CABLE_TRAYS AND CABLE TRAY HANGERS
PSR_SUBAPPENDIX 6
(SDAR-CP-86-82)

CABLE TRAY HANGER SPLICE WELDS

INTERNAL SOURCE ISSUE:

THE ORIGINAL CABLE TRAY HANGER INSTALLATION SPECIFICATION
REQUIRED THE USE OF FULL PENETRATION WELD JOINTS WHEN CHANNEL
SECTIONS WERE SPLICED END-TO-END. NON-DESTRUCTIVE TESTS
PERFORMED ON A SAMPLE OF THESE END-TO-END SPLICE WELDS REVEALED
IN CERTAIN INSTANCES LESS THAN COMPLETE WELD PENETRATION.

/ IMP

THE POST CONSTRUCTION HARDWARE VALIDATION PROGRAM (PCHVP)
IDENTIFIED THE LOCATION OF ALL CHANNEL END-TO-END SPLICE WELDS.
NON-DESTRUCTIVE EXAMINATION WAS PERFORMED AND WELDS THAT DID NOT
ACHIEVE FULL PENETRATION WERE MODIFIED TO CONFORM WITH THE

DESIGN REQUIREMENTS,
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INTERNAL SOURCE ISSUE:

THE ORIGINAL INSTALLATION CF PARTICULAR COMBINATIONS OF
TRANSVERSE CABLE TRAY CLAMP TYPES PROVIDED INADEQUATE RESTRAINT
OF THE CABLE TRAY WHEN SUBJECTED TO TRANSVERSE MOVEMENT.

ISSUE RESOLUTION/IMPLEMENTATION:

THE PocTt CONSTRUCTION HARDWARE VALIDATION PrOGRAM (PCHVP) 1s
IDENTIFYING  TRAY CLAMP COMBINATIONS USING PROCEVURE
FVM-CS-001,003 azp 100. CLAMP COMBINATIONS NOT IN COMPLIANCE
WITH THE DESIGN REQUIREMENTS ARE BEING REPLACED WITH AN
ACCEPTABLE CLAMP COMBINATION
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IMPROPER APPLICATION OF CONSTRUCTION AIDS

INTERNAL SOURCE ISSVE:

CERTAIN ADJUSTABLE CABLE TRAY FITTINGS, INTENDED ONLY TO AID 1IN
ALIGNMENT OF TRAY SEGMENTS DURING INSTALLATION, WERE INSTALLED AS
PERMANENT COMPONENTS WITHOUT EVALUATION OF THEIR STRUCTURAL
ADEQUACY,

IMPLEMENTATION/RESOLUTION:

ADJUSTABLE CABLE TRAY FITTINGS INSTALLED AS PERMANENT COMPONENTS
ARE BEING IDENTIFIED OURING PCHVP IN ACCORDANCE WITH PROCEDURE
FYM-CS-019, 048 anp O084. FITTINGS WHICH DO NOT COMPLY WITH
DESIGN REQUIREMENTS WILL BE MODIFIED OR REPLACED.




INTERNAL SOURCE ISSUE:

FIELD DRILLED HOLES USED TO INSTALL SPLICE PLATES, RESULTED 1IN
UNUSED HOLES IN CABLE TRAYS AND SPLICE PLATES. THE ISSUE WAS
THAT THESE UNUSED HOLES WERE MNOT CONSIDERED 1IN TRAY AND SPLICE
PLATE DESIGN.

I5SUE RESOLUTION/IMPLEMENTATION:

UNUSED HOLES 1IN CABLE TRAYS AND SPLICE PLATES ARE BEING
IDENTIFIED DURING THE POST CONSTRUCTION MHARDWARE VALIDATION
PROGRAM (PCHVP) wusING PROCEDURES FVM-CS-048 ano FVM-CS-019.
UNUSED HOLES THAT DO NOT COMPLY WITH DESIGN CRITERIA WILL BE
REPAIRED.
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CONDUIT AND CONDUIT SUPPORTS
TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER

SCOPE OF THE CORRECTIVE ACTION PROGRAM (CAP)

UNIT 1 AND COMMON SEISMIC CATEGORY I TRAIN A & 8 CONDUIT AND
CONDUIT SUPPORTS AND SEISMIC CATEGORY 1II CONDUIT AND CONDUIT
SUPPORTS FOR TRAIN C LARGER THAN 2 INCH DIAMETER HAVE BEEN DESIGN
VALIDATED.

PRIMARY FEATURES OF THE CAP FOR CONDUIT AND CONDUIT SUPPORTS:

ESTABLISHMENT OF CONDUIT AND CONDUIT SUPPORT DESIGN CRITERIA
WHICH COMPLY WITH CPSES LICENSING COMMITMENTS

RESOLUTION OF DESIGN AND MARDWARE-RELATED ISSUES FOR THE
CPSES CONDUIT AND CONDUIT SUPPORTS

DeveLoPMENT OF THE Desion Basis Document (DBD-CS-090)

IMPLEMENTATION OF DESIGN AND HARDWARE VALIDATION INCLUDING
IDENTIFICATION AND IMPLEMENTATION OF NECESSARY MODIFICATIONS

COMPILATION OF VALIDATED DNESIGN DOCUMENTATION TO FORM THE
BASIS FOR CONFIGURATION CONTROL




IDENTIFY COMMITMENTS

- FSAR
- NRC ReGuULATORY Guipes Ane I&E BULLETINS
- APPLICABLE CODES AND STANDARDS (£.G6., AISC)

ESTABLISH DESIGN VALIDATION CRITERIA AND PROCEDURES

- ENGINEERING STUDIES PERFORMED

- COMPONENT TESTING PERFORMED
- UNISTRUT STATIC TESTS
- STATIC, CYCLIC AND DYNAMIC CLAMP TESTS
- STATIC CONDUIT THREADED FITTING TESTS

PROVIDE ASSURANCE THAT ALL EXTERNAL SOURCE CONCERNS HAVE BEEN
RESOLVED

- EXTENSIVE REVIEW BY CPRT THIRD PARTY (TENERA) DOCUMENTED IN
DAP resuLTS REPORT: CrviL/StrucTumaL Trazn A & B cowpurr
suppORTS, DAP-RR-C/S5-002 3

111




CONDUIT AMD CONDUIT SUPPORTS
I TER

PRIMARY FEATURES OF THE CORRECTIVE ACTION PROGRAM (CAP)

(CONTINUED)

PERFORM DESIGN VALIDATION

COLLECTION OF AS-BUILT DATA FOR EACH CONDUIT AND CONDUIT
SUPPORT (WALKDOWN)

DESIGN VALIDATION OF EACH AS-BUILT CONDUIT AND CONDUIT
SUPPORYT

THE ABOVE INCLUDES JUNCTION BOX AND BOX SUPPORTS

IMPLEMENT NECESSARY MARDWARE MODIFICATIONS
COMPLETE FINAL RECONCILIATION PROCESS
IMPLEMENTATION OF PCHVYP
INCORPORATION OF PCHVP RESULTS

CLOSURE OF OPEN ITEMS
COMPILATION OF DESIGN VALIDATION PACKAGES




CORRECTIVE ACTION PROGRAM (CAP)
CONDUIT AND C(¢ 'IDUIT SUPPORTS
TRAINS A AND B AND TRAIN C LARGER

THAN 2 INCH DIAMETER

1
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CONDUIT AND CONDUIT SUPPORTS
TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER

PSR_SUBAPPENDIX Al
(GIR_APPENDIX 1)

GOVERNING LOAD CASE FOR DESIGN

EXTERNAL SOURCE ISSUE:

THE OCIGINAL DESIGN MAY NOT HAVE PROPERLY CONSICERED BOTH OBE ano SSE
LOAD COMBINATIONS BY ASSUMING THAT A 60 PERCENT INCREASE IN ALLOWABLES
FOR SSE WAS APPLICABLE TO A.L CONDUITS, CONDUIT SUPPORTS AND THEIR
COMPONENTS.

ISSUE RESOLUTICN/IMPLEMENTATION:

CONDUITS, CONDUIT SUPPORTS AND THEIR COMPONEKTS ARE DESIGN VALIDATED
FOR THE OBE AnD SSE LOAD COMBINATICNS SEPARATELY UTILIZING OBE anp SSE
ALLOWABLES RESPECTIVELY. CRITERIA USED IS DISCRIBED 1IN DESIGN
VALIDATION PROCEDURES SAG.CP10 FOR CONDUITS AND SUPPORTS AND SAG.CP17
FOR JUNCTION BOXES.
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CONDUIT AND _CONDUIT SUPPORTS
TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER

PSR_SUBAPPENDIX A2
(GIR APPENDIX 2)

DYNAMIC SMPLIFICAT FACTOR

XTERNA

FSAR ALLOWS USE OF A DYNAMIC AMPLIFICATION FACTOR LESS THAN 1.5 oONLY
IF JUSTIFICATION IS PROVIDED. IN THE ORIGINAL DESIGN, A DYNAMIC
AMPLIFICATION FACTOR OF 1.0 TIMES RESPONSE SPECTRA PEAK ACCELERATIONS
WAS USED WITHOUT PROPER JUSTIFICATION.
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CONDUIT AND CONDUIT SUPPORTS
TRAINS A AND TR AMETER

PSR_SUBAPPENDIX A2
(GIR_APPENDIX 2)

YNAM P A
(CONTINUED)

ISSUE RESOLUTION/IMPLEMENTATION:

DesiGN VaLiDATION PrOCEDURES (SAG.CP10, SAG.CP17, SAG.CP20, SAG.CP25)
SPECIFY USE OF ANY OF THE FOLLOWING METHODS TO ACCOUNT FOR DYNAMIC
AMPLIFICATION EFFECTS IN CONDUIT SYSTEM DESIGN VALIDATION. ALL THESE
METHODS COMPLY WITH FSAR COMMITMENTS.

(I) ON: METHOD IS THE EQUIVALENT STATIC METHOD IN WHICH 1.5
TIMES RESPONSE SPECTRA PEAK ACCELERATIONS ARE  USECL
INDEPENDENT OF CONDUIT SYSTEM FREQUENCY.

(I IN THE EQUIVALENT STATIC METHOD WHEN DETERMINATION OF
CONDUIT SYSTEM FREQUENCY IS MADZ, DESIGN ACCELERATIONS
JUSTIFIED BY DYNAMIC RESPONSE SPECTRA ANALYSI3 ARE USED.
DYNAMIC AMPLIFICATION FACTORS ARE INMERENTLY INCLUDED 1IN
THESE DESIGN ACCELERATIONS.

(IID) WHEN DYNAMIC RESPONSE SPECTRA ANALYSIS OF SPECIFIC CONDUIT
SYSTEMS IS USED, DYNAMIC AMPLIFICATION FACTORS  ARE
INMERENTLY INCLUDED IN THE ANALYSIS,
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TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER

PSR _SUBAPPENDIX A3
(GIR APPENDIX J)

BINAT F IGHT RESPONSE

EXTERNAL SOURCE ISSUE:

IN THE ORIGINAL DESIGN, THE LOAD DUE TO DEADWEIGHT WAS INCORRECTLY
COMBIMED WITH THE SEISMIC LOADS USING THE SRSS mETHOD.

R TION/

DEADWEIGHT IS NCT INCLUDED WITHIN THE SRSS OF SEISMIC LOADS BUT IS
ADDED SEPARATELY TO THE RESULTANT SEISMIC LOADS 1IN THE LOAD

COMBINATIONS SPECIFIED IN DESIGN VALIDATION PROCEDURES SAG.CP10 AawnD
SAG.CP17.



CONDUIT AND CONDUIT SUPPORTS
TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER

PSR SUBAPPENDIX A4
(GIR APPENDIX 4)

MEASUREMENT_OF EMBEDMENT FROM TOP OF CONCRETE FLOOR TOPPING

EXTERNAL SOURCE ISSUE:

NOTE 5A ON THE ORIGINAL DRAWING NO. 2323-5-U910 SH. G-4A ALLOWED THE
2-INCH THICK CONCRETE FLOOR TOPPING TO BE CONSIDERED IN DETERMINING
EMBEDMENT LENGTH OF ANCHORS AT BUILDING ELEVATIONS 832'-6 AND BELOW.
SINCE THE TOPPING INTEGRITY CANNOT BE ASSURED, THE EFFECT OF REDUCED
EMBEDMENT MUST BE CONSIDERED.

RESOLUTION/IMPLEM T

THE FLOORS WHERE SUPPORTS WITH MWILTI-KWIK BOLTS ARE MOUNTED WERE
REVIEWED AGAINST THE LIST OF FLOORS WHICH MAVE ARCHMITECTURAL TOPPING
ODURING THE DESIGN VALIDATION EFFORT. DESIGN VALIDATION FOR SUCH
SUPPORTS ON FLOORS WITH TOPPING CONSIDERED A 2-INCH REDUCTION OF BOLT
EMBEDMENT LENGTH AS SPECIFIED IN DESIGN VALIDATION PROCEDURE SAG.CP10.
ANCHOR BOLTS EMBEDDED ONLY IN CONCRETE TOPPING AND THOSE:THAT DO NOT
MEET THE ANCHOR BOLT ACCEPTANCE CRITERIA ARE BEING REPLACED. NOTE 5A
WAS REVISED ACCORDINGLY.
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EXTERNAL SQURCE ISSUE:

A.  Ow ORIGINAL DRAWING NO. 2323-5-0910 SH. 6-1B, wore 15 AaLLOwWED
BOLT MOLE TOLERANCES WHICH VARY WITH THE BOLT SIZE AND ARE LARGER
THAN THE AISC 1/16" voLmmancE. THIS TOLERANCE MAY MAVE RESULTED
IN OVERSIZED BOLT MOLES.

ISSUE RESOLUTION/INPLEMENTATION - A:

FOR STEEL TO CONCRETE CONNECTIONS, AISC BOLT MOLE REQUIREMENTS ARE NOT
appLICABLE (AISC cevrer 1O L. D. Nace oarep Aveust 29, 1986). Twue
EFFECTS OF BOLT MOLE SIZES ALLOWED BY THE ORIGINAL DRAWING NO.
2323-5-0910 PACKAGE WERE EVALUATED THROUGH AMALYTZCAL sTunigs (Esasco
POSITION PAPER "EFFECTS OF SOLT MOLE OVERSIZE IN CTH sysTEM AnD
CONDUIT SYSTEM ADRQUACY")., IT WAS CONCLUDED THMAT THE STEEL TO
CONCRETE CONNECTIONS WITH THE EXISTING BOLT MOLES ARE ACCEPTABLE.

FOR CLAMP COMNELTIONS WHMICH INCLUDE COLL-FORMED COMPONENTS, THE AISI
CODE 13 APPLICABLE. CoLawe caracITIES WERE DETERMINEL FROM TESTS AS
RecOMMENDED BY AISI coor (CCL meroRrT nOS. A-699-85 awn A-702-86).



(CoNTINUED)

FOR CONNECTIONS BETWEEN STRUCTURAL STEEL MEMBERS, TO ENSURE COMPLIANCE
WITH AISC cooE, APPROPRIATE CORRECTIVE ACTION IS BSEING TAKEN IN THE
POST CONSTRUCTION MARDWARE VALIDATION PROGRAM,




CONDUIT AND CONDUIT SUPPORTS
TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER

PSR_SUBAPPENDIX AS
(GIR APPENDIX 5)

BOLT HOLE TOLERANCES AND EDGE DISTANCES

(CONTINUED)

B. SOME ORIGINAL DESIGNS MAY NOT MAVE PROVIDED THE MINIMUM EDGE
DISTANCE STATED IN THE AISC cooe. For exampLe, CA-5aA anp CSM-42
SUPPORTS HAVE 3/4 INCH EDGE DISTANCE IN CONCRETE TO STEEL
CONNECTION MEMERERS VERSUS 25/32 INCH BASED ON THE CODE (1/32 IncH
DIFFERENCE) .

ISSUE RESOLUTION/IMPLEMENTATION - B:

EDGE DISTANCES 1IN STRUCTURAL STEEL TO STRUCTURAL STEEL CONNECTIONS
CONTAINED IN THE REVISED DRAWING NO., 2323-5-0910 PACKAGE MAVE BEEN
CESIGN VALIDATED IN ACCORDANCE WITH AISC CODE REQUIREMENTS.

BASEPLATE EDGE DISTANCES IN STEEL TO CONCRETE ANCHORAGES WERE DESIGN
VALIDATED IN CONFORMANCE WITH AISC copeE. CASES WHERE EDGE DISTANCE
VALUES WERE OUTSIDE THE 2ISC MANUAL TABLE VALUES WERE VALIDATED BASED
ON ACCEPTABLE BEARING STRESS CALCULATIONS.
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CONDUIT AND CONDUIT SUPPORTS
TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER

ESR SUBAPPENDIX A5
{GIR APPENDIX §)

BOLT HOLE TOLERANCES AND EDGE DISTANCES

(coNTINUED)

FOR CLAMP CONNECTIONS WHICH INCLUDE CULD-FORMED COMPONENTS, THE AISI
CODE IS APPLICABLE. CLAMPS WITH REDUCED EDGE DISTANCE DUE TO MOLE
SIZE WERE TESTED AS RECOMMENDED 8Y AISI coor (CCL mErorT wOS. A-699-85
AND A-702-86) TO DETERMINE CLAMP CAPACITIES USED IN DESIGN VALIDATION,




CONDUIT AND CONDUIT SUPPORTS
TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER

PSR_SUBAPPENDIX A6
(GIR APPENDIX 6)

FSAR LOAD COMBINATIONS

TERNA RC

ALL APPLICABLE LOADS AS DEFINED IN CPSES FSAR secrion 3.8.4.3.3 wmay
NOT HAVE BEEN  EXPLICITLY CONSIDERED IN THE ORIGINAL DESIGN.
SPECIFICALLY, LOADS DUE TO PIPE WHIP AND JET IMPINGEMENT WERE NOT
ADDRESSED. ALSO, SEISMIC RESPONSE SPECTRA WHICH ENVELOPE  THE
CONTAINMENT BUILDING SHELL AND INTERNAL STRUCTURE RESPONSE SPECTRA
SHOULD MAVE BEEN USED FOR CONDUIT AND CONDUIT SUPPORTS SUPPORTED BY
BOTH THE CONTAINMENT BUILDING SHELL AND INTERNAL STRUCTURE.

DESIGN VALIDATION PROCEDURES SAG.CP10 ano SAG.CP17 sPecIFYy ALL
APPLICABLE LCADS AND LOAD COMBINATIONS TO BE CONSIDERED, BASED ON FSAR
Secrion 3.8.4.3.3.

SAFETY RELATED CONDUIT AND CONDUIT SUPPORTS MAVE EITHER BEEN RELOCATED
OR SHIELDED FROM PIPE WHIP, JET IMPINGEMENT AND INTERNALLY GENERATED

MISSILES.

SAFETY RELATED CONDUITS LOCATED OUTDOORS MAVE BEEN SHOWN TO REQUIRE NO
PROTECYION FROM TORNADO EFFECTS.
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(GIR APPENDIX 6)
FSAR LOAD COMBINATIONS

(CONTINUED)

THERMAL EFFECTS WER® CONSIDERED AS SPECIFIED IN DESIGN VALIDATION
pPROCEDURES SAG.CP21 ano SAG.CP25.

SEISMIC RESPONSE SPECTRA WHICH ENVELOPE THE CONTAINMENT BUILDING SHELL
AND INTERNAL STRUCTURE RESPONSE SPECTRA WERE USED FOR VALIDATION OF
CONDUITS AND CONDUIT SUPPORTS SUPPORTED BY BOTH THE CONTAINMEUT
BUILDING SHELL AND INTERNAL STRUCTURE AS SPECIFIED 1IN DESIGN
VALIDATION PROCEDURE SAG.CP25.
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EXTERNAL SOURCE ISSUE:

THE SELF-WEIGHT OF THE SUPPORT WAS NOT UNIFORMLY CONSIDERED IN THE
ORIGINAL DESIGN,

ISSUE RESOLUTION/IMPLEMENTATION:

DESIGN VALIDATION PROCEDURES SAG.CP10 aAnp SAG.CP17 SPECIFY THAT THE

SELF-WEIGHT BE EXPLICITLY AND CONSISTENTLY INCLUDED IN THE DESIGN
VALIDATION,
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EXTERNAL SOURCE ISSUE:

A. THE ISSUE WAS THAT TORSIONAL LOADING ON UNISTRUT MEMBERS WAS NOT
CONSIDERED IN THE SUPPORT DESIGN.

135VE RESOLUTION/IMPLEMENTATION:

TORSIONAL EFFECTS MAVE BEEN CONSIDERUD IN DESIGN VALIDATICN. TesTs
(CCL REPORT NO. A-678-85) WERE PERFORMED BY CORPORATE CONSULTING AND
DEVELOPMENT COMPANY, LTD. (CCL) WMICH INCLUDED TME TORSIONAL LOAD
EFFECT ON THE UNISTRUT MEMBERS. THE RESULTS OF THE TESTS WERE USED TO

ESTABLISHN ALLOWABLE CAPACITIES FOR SUPPORTS WUTILIZING UNISTRUT
MEMBERS .



CONDUIT AND CONDUIT SUPPORTS
TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER

PSR _SUBAPPENDIX A8
(GIR APPENDIX 8)

TORSION OF UNISTRUT MEMBER

(CONTINVED)

EXTERNAL SOURCE ISSUE:

B. THE FOLLOWING ADDITIONAL ISSUES RESULTED FROM CYGNA'S REVIEW OF
THE CCL TEST!:

0 THE CONDUIT SUPPORT TYPES SELECTED FOR TESTING MAY NOT
REPRESENT ALL SUPPORT TYPES INSTALLED AT CPSES. ALso, TEST
RESULTS FOR SOME CONDUIT SUPPORTS MAY MAVE BEEN AFFECTED BY
IMPROPER TEST SET-UP,

0 ONLY ONE CONDUIT CLAMP TYPE (C-706-S) FOR LARGE CONDUIT
SIZES WAS INCLUDED IN MOST OF THE TESTS.



THE CONDUIT SUPPORT TEST SET-UP AND RESULTS (CCL REPORT NO. A-678-85)

WERE REVIEWED AND CONCUIT CLAMP AND SUPPORT CAPACITIES WERE DEVELOPED
AS FOLLOWS:

() ONLY UNISTRUT CONFIGURATIONS WHICH WERE UNAFFECTED BY THE
TEST SET-UP ARE EMPLOYED AT CPSES. CONFIGURATIONS WHICH
WERE NOT TESTED OR WERE UNSATISFACTORY WERE REPLACED. THE
ALLOWABLE LOAD CAPACITIES FOR THE UNISTRUT SUPPORTS AT CPSES
WERE DETERMINED UTILIZING TEST RESULTS. THESE ALLOWABLE

LOAD CAPACITIES ARE SHOWN ON THE REVISED DRAWING NO.
2323-5-0910 packaGE.

0 CONDUIT CLAMP CAPACITIES FOR ALL CLAMP TYPES USED IN CPSES
CONDUIT SUPPORTS WERE ESTABLISHED BY TESTS (CCL REPORT NOS.
A-699-85 AND A-702-86) AND INCORPORATED IN THE DESIGN
VALIDATION PROCEDURE SAG.CP10.



(CONTINUED)
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CONDUIT AND CONDUIT SUPPORTS
TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER

PSR_SUBAPPENDIX A9
(GIR_APPENDIX 9)

F_CATA P

EXTERNAL SOURCE ISSUE:

A. THE ORIGINAL DESIGN WAS BASED ON THE APPLICATION OF AISC 1o
UNISTRUT CATALOG COMPONENTS WHICH MAY NOT BE CONSERVATIVE. AISI
SHOULD MAVE BEEN USED.

8. THE FOLLOWING COMPONENTS WERE USED IN WAYS NOT RECOMMENDED BY THE
VENDOR: UNISTRUT COMPONENTS, CLAMPS (UNISTRUT AND SUPERSTRUT),
A, ORAGES (MILTI-KWIK BOLT AND RICHMOND INSERTS) AND NELSON
STUD>.

1SSUE RESOLUTION/IMPLEMENTATION - A & B:

AL COMPONENTS EMPLOYED IN THE CONDUIT SUPPORTS ARE EITHER IN
COMPLIANCE WITH VENDOR ALLOWABLES, OR ALLOWABLES MAVE BEEN DETERMINED
BY TESTS AS RECOMMENDED BY AISI.
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EXTERNAL SOQURCE ISSUE:

A, PRYING ACTION EFFECTS ON ANCHOR 30LT TENSION MAY NOT NA!I BEEN
UNIFORMLY CONBIDERED IN TME ORIGINAL DESIGN.

PRYING ACTION EFFECTS ARE INCLUDED IN DESIGN VALIDATION OF ALL BASE

MEMBER ANCHORAGES. REQUIREMENTS ARE SPECIFIED IN DESIGN VALIDATION
PrOCEDURES SAG.CP10, SAG.CP17, amp SAG.CP29.
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CONDUIT AND CONDUIT SUPPORTS
TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER

PSR _SUBAPPENDIX A10
(GIR APPENDIX 10)

ANCHOR BOLTS

(CONTINUED)

TERNA

B. FOrR conoulT suprpORT CST-17, TYPE 17, THE ORIGINA'. DESIGN DOES NOT
CONSIDER MOMENTS INDUCED IN THE ANCHOR BOLT DUE TO SMEAR FORCES
APPLIED ABOVE THE CONCRETE SURFACE.

ISSUE RESOLUTION/IMPLEMENTATION - B:

MOMENTS INDUCED IN THE ANCHOR BOLTS DUE TO SHEAR FORCES APPLIED ABOVE
THE CONCRETE SURFACE ARE CONSIDERED IN DESIGN VALIDATION OF ALL
MULTIDIRECTIONAL SUPPORTS (SAG.CP10 ano SAG.CP29). Twe CST-17 rvee
SUPPORTS IN THIS PARTICULAR ISSUE ARE TRANSVERSE TYPE SUPPORTS, ALL OF
WHICH ARE BEING ELIMINATED OR REPLACED BY MULTIDIRECTIONAL TYPE
SUPPOPTS,
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(CONTINUVED)

EXTERNAL SOURCE ISSUE:

C. OUTRIGGER WILTI-KWIK BOLTS FOR THE ORIGINAL CA-2A SUPPORTS WERE
ASSUMED NOT TO TAKE ANY LOAD., HOWEVER, SOME LOAD MAY BE IMPOSED
DUE TO CONDUIT LOADS AND PRESTRESSING OF THE SUPPORT. THe
OUTRIGGER MILTI-KWIK BOLYS MAY NOT BE ADEQUATE IN RESISTING THESE
LOADS SINCE THE DESIGN DORAWING WAIVES SEPARATION VIOLATIONS
BETWEEN NILTI-KWIK BOLTS IN THE OUTRIGGERS AND ANY OTHER BOLTS.

ASSUE RESOLUTION/IMPLEMENTATION - C:

CA-2A TYPE UNISTRUT SUPPORT WwAS TESTED (CCL mEPOk? NO. A-678-85)
WITHOUT HILTI-KWIK BOLTS ON THE OUTRIGGERS. THEREFORE, THESE
HILTI-KWIK BOLTS ARE NOT REQUIRED TO ACHNIEVE THE SUPPORT CAPACITY.
VALIDATION OF OTHER SUPPORTS WHICH DO NOT COMPLY WITN SEPARATION
CRITERIA WILL BE PERFORMED AS PART OF THE POST CONSTRUCTION MARDWARE
VALIDATION PROGRAM,

A10-3



A10-4

SECTION A-A




(GIR APPENDIX 10)
ANCHOR BOLTS

(CONTINUVED)

EATERNAL SOURCE ISSUE:

D.  OmiGInAL ORAWING wO. 2323-5-0910 SH. G-4A ALLowED SUBSTITUTION OF
RICHMOND INSERTS FOR MILTI-KWIK BOLTS. THIS SUSSTITUTION MAY
HAVE RESULTED IN LOWER BOLT/INSERT CAPACITIES THAN THE ORIGINAL

DESIGN BECAUSE RICHMOND INSERTS IN CLUSTER ARRANGEMENTS MAY HAVE
LOWER CAPACITIES.

LSSUE RESOLUTION/IMPLEMEATATION - D:

REVISED ORAWING NO. 2323-5-0910 SH. G-4A N0 LONGER PERMITS
SUBSTITUTION OF RICHMMOND INSERTS FOR MILTI-KWIK BOLTS. AS PART OF THE
ENGINEERING WALKDOWN (CPE-EB-FWM-CS-033), ALL SUPPORTS MAVE BEEN
INDIVIDUALLY AS-BUILT  INCLUDING CONCRETE ANCHORAGE  TYPE  AND
ARRANGEMENT. THE AS-BUILT CONFIGURATIONS MAVE BEEN DESIGN VALIDATED
IN ACCORDANCE WITH DESIGN VALIDATION PROCEDURES SAG.CP10 ano SAG.CP29.
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TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER
PSR _SUBAPPENDIX All
(GIR APPENDIX 11)
LONGITUDINAL LOADS ON TRANSVERSE SUPPORTS

EXTERNAL SOURCE ISSUE:

LONGITUDINAL LOADS MAY NOT MAVE BEEN CONSIDERED IN THE ORIGINAL DESIGN
OF SOME TRANSVERSE SUPPORTS.

ALL LOADING DIRECTIONS ARE EVALUATED IN THE DESIGN VALIDATION OF

CONDUIT SUPPORTS. ALL PREVIOUS "TRANSVERSE ONLY" SUPPORTS MAVE EITHER
BEEN CONVERTED TO MULTI-DIRECTIONAL SUPPORTS OR REPLACED.
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HILTI KWIK BOLT SUBSTITUTIONS
EXTERNAL SOQURCE ISSVE:

NOTE 4 ON SH. G-4A OF ORIGINAL DRAWING NO. 2323-5-0910 PACKAGE, ALLOWED
SUBSTITUTION OF WILTI-KWIK BOLTS WITH LARGER SIZE MILTI-KWIK BOLTS. A
SITUATION MAY OCCUR WHERE THE SUBSTITUTED BOLTS MAVE A LOWER CAPACITY
THAN BOLTS IN THE ORIGINAL DESIGN.

1SSUE RESOLUTION/IMPLEMENTATION:

DRAWING NO. 2323-5-0910 SH. G-4A wAS REVISED TO DELETE NOTE 4. THESE
BOLT SUBSTITUTIONS ARE NO LONGER ALLOWED.

THE SIZE AND TYPE OF ANCHORAGE BOLTS WERE IDENTIFIED AS PART OF AN
ENGINEERING WALKDOWN (CPE-EB-FVM-CS-033). AS-BUILT CONFIGURATIONS
INCLUDING BOLT SUBSTITUTIONS WERE EVALUATED ON A CASE-BY-CASE BASIS
UTILIZING DESIGN VALIDATION PrROCEDURE SAG.CP10. .
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PSR SUBAPPENDIX Al3
(GIR APPENDIX 13)

SUBSTITUTION OF SMALL CONDUITS ON CA TYPE SUPPOPTS

EXTERNAL SOURCE ISSUE:

CA TYPE SUPPORT DRAWINGS ALLOWED SUSSTITUTION OF SMALLER CONDLIYS FOR
LARGER conDuITs.,  Saince CA TYPE SUPPORTS WERE DESIGNED UsIng ZPA
VALUES FOR LARGE SIZE CONDUIT, AND SMALL CONDUIT SIZES WERE DESIGNED
FOR PEAK ACCELERATIONS, THIS SUBSTITUTION MAY RESULT IN LARGER LOADS
THAN REFLECTED IN THE ORIGINAL CALCULATIONS.

DESIGN VALIDATION PROCEDURE SAG.CP10 specriries THAT CA TYPE SUPPORTS
SHALL BE DESIGN VALIDATED BASED ON DESIGN ACCELERATIONS WHICH BOUND
ALL CONDUIT SIZES.



TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMF™:R
ESR_SUBAPPENDIX A13
(GIR APPENDIX 13)

SUBSTITUTION OF SMALL CONDUITS ON CA Tv. . SUPPORTS
(couvxnu:n):

.
‘ » ’ " 4 ; s .“ 8 s “-. o o /

B57y AR AL e
CA TYPE ' ‘

SUPPORT CONDUIT

QRIGINAL DESIGN

0 For LARGE s1ze cowourts (2 2" 0), comourr sPan (L) IS RIGID AND
CA TYPE SUPPORTS WERE DESIGNED FOR ZPA.

0 For sMmALL s1ze cowourTs (< 2" @), cowourt span (L) IS FLEXIBLE
AND DESIGNED FOR PEAK ACCELERATIONS.

PRESENT DESIGN

0 Conourr span (L) I8 ASSUMED TO SE FLEXISLE FOR ALL CONDUIT SIZES.

0 CA TYPE SUPPORTS ARE DESIGN VALIDATED FOR DESIGN ACCELERATIONS

WHICH BOUND ALL CONDUIT SIZES.
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USE OF CA TYPE SUPPORTS IN FLEXIBLE SPANS

EXTERNAL SOURCE ISSUE:

CA TYPE SUPFORTS FOR CONDUIT WITH DIAMETER EQUAL TO OR GREATER THAN 2"
WERE DESIGNED FOR ZPA. THE ORIGINAL CALCULATIONS DID NOT CONSIDER THE
FACT THA" SEISMIC ACCELERATIONS OF THE CA SUPPORT MAY BE AFFECTED BY
THE FLEX BILITY OF THE CONDUIT sPAN (LS).

ISSVE RESOLUTION/IMPLEMENTATION:

ZPA 1S NOT USED FOR DESIGN VALIDATION OF CA TYPE SUPPORTS. TME DESIGN
VALIDATION PROCEDURE SAG.CP10 speciries THAT ALL CA TYPE SUPPORTS ARE
TO BE DESIGN VALIDATED BASED ON DESIGN ACCELERATIONS WHMICH INCLUDE THE
FLEXIBILITY EFFECT OF THE SPANS.
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EXTERNAL SOURCE ISSUE:

sH. CSD-16 or DORAWING NO. 2323-5-0910 PACKAGE ALLOWS CONDUIT TO BE
ATTACHED TO CABLE TRAY. IN THE ORIGINAL DESIGN, CARLE TRAY MAY MAVE
BEEN DESIGNED WITHOUT ADDITIONAL CONDUIT LOAD. In apoxTiOn, 1IPA
SHOULD NOT BE USED TO COMPUTE CONDUIT LOAD SINCE CABLE TRAY MAY BE
FLEXIBLE,

1350 RESOLUTION/IMPLEMENTATION:

THE DESIGN VALIDATION PROCEDURE SAG.CPl0 SPECIFIES THAT THE CONDUILT
AND ITS CONNECTION TO THE CABLE TRAY ARE TO BE DESIGN VALIDATED FOR
1.5 TIMES RESPONSE SPECTRA PEAK ACCELERATION. DEADWEIGHT FOR BOTH THE
RIGID AND MAXIMUM FLEXIBLE CONDUIT ALLOWED IN SH., CSD-16 or DRAWING
NO. 2323-5-0910 PACKAGE WERE INCLUDED IN THE DESIGN VALIDATION OF THE
CONDUIT. IN  ACCORDANCE WITH CABLE TRAY WALKDOWN  PROCEDURE
CPE-EB-FVM-048, SUCH CONFIGURATIONS ARE BEING IDENTIFIED AND EVALUATED
IN THE CABLE TRAY POST CONSTRUCTION MARDWARE VALIDATION PROGRAM (SEE
EXTERNAL SOURCE ISSUE NO. 32 FOR CABLE TRAY AND ZABLE TRAY MANGERS) .
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(CONTINUVED)

RGID cCONIT
PLEX dthFUFT-7

TYPICAL FLEXIBLE CONDUIT CONNECTED TO LADDER/SOLID BOTTOM  TRAY
ORAWING NO. 2323-5-0910, sweer CSD-16.
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CONDUIT AND CONDUIT SUPPORTS
TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER

PSR SUBAPPENDIX Al6
(GIR APPENDIX 16)

INCREASES IN ALLOWABLE SPAN LENGTHS

EXTERNAL SOURCE ISSUE:

ALLOWABLE CONDUIT LENGTHS (LA SPANS) WERE INCREASED IN THE ORIGINAL
CALCULATIONS BASED ON CHANGES IN RESPONSE SPECTRA. THE EFFECT OF THIS
CHANGE ON CONDUIT STRESS LEVELS WAS NOT PROPERLY EVALUATED.

I5SUE RESOLUTION/IMPLEMENTATION:

SPANS OF THIS Type (LA SPANS) MAVE BEEN DELETED FROM REVISED DRAWING
NO. 2323-5-0910 wpackace. DESIGN VALIDATION PROCEDU2ES SAG.CP10,
SAG.CP20, awo SAG.CP25 REQUIRE THAT CONDUIT STRESSES BE EVALUATED FOR
ACTUAL SPAN LENGTHS.
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SUBSTITUTION OF NEXT HEAVIER STRUCTURAL MEMBER

EXTERNAL SOURCE JSSUE:

Ke N SH. G-lA OF THE ORIGINAL DRAWING NO. 2323-5-0910 pacxace
ALL »e0 THE SUBSTITUTION OF THE NEXT HEAVIER STRUCTURAL MEMBER,
DOCUMENTATION OF THIS SUBSTITUTION IN THE ORIGINAL DESIGN WAS

INADEGUATE AND SELF-WEIGHT OF THE SUPPORT WAS NOT PROPERLY CONSIDERED,
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CONDUIT AND CONDUIT SUPPORTS

TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER
PSR_SUBAPPENDIX Al7
(GIR APPENDIX 17)
TITUT F T & R
(CONTINUED)

NOTE 5 ALLOWING SUBSTITUTION OF THE NEXT HEAVIER STRUCTURAL MEMBER WAS
DELETED FROM SH. G-1A OF THE REVISED DRAWING NO. 2323-5-0910 pACKAGE.

MEMBER SIZES WERE IDENTIFIED DURING ENGINEERING WALKDOWN
(CPE-EB-FVM-CS-033). FOR OPEN SECTION MEMBERS THE ACTUAL SECTION
THICKNESS WAS RECORDED FOR DESIGN VALIDATION. FOR SINGLE CANTILEVER
TYPE AND L<-SHAPED CANTILEVER TYPE SUPPORTS UTILIZING TUBE STEEL
MEMBERS, AN ENGINEERING STUDY (EBASCO CALCULATION BOOK NOS. SurT-0247
AND SPAN-1189) WAS PERFORMED TO EVALUATE THE EFFECT OF SUBSTITUTION OF
THE NEXT HEAVIER MEMBER ON SUPPORT CAPACITIES. RESULTS OF THE
ENGINEERING STUDY ARE INCORPORATED INTO DESIGN VALIDATION PROCEDURE
SAG.CPZ" FOR THE DESIGN VALIDATION OF SUCH SUPPORTS. OTHER SUPPORTS
UTILIZING TUBE STEEL SECTIONS WERE CONSERVATIVELY VALIDATED (DESIGN
VALIDATION PROCEDURE SAG.CP25) UTILIZING THE WEIGHT OF THE NEXT
MEAVIER MEMBER AND THE SMALLER SECTIONAL PROPERTIES OF THE AS-DESIGNED
MEMBER SHOWN ON THE DESIGN DRAWINGS.
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EXTERNAL SOURCE ISSUE:

THE ORIGINAL DESIGN ALLOWED ALTERATION OF CLAMP ASSEMBLY COMPONENTS.
THESE ALTERATIONS MAY HAVE CREATED A MINIMUM EDGE DISTANCE VIOLATION
AND DISTORTION DURING INSTALLATION. JUSTIFICATION IS REQUIRED FOR
OMISSION, ALTERATION OR DISTORTION OF WASHLRS, REAMING OF CLAMP HOLES
AKD CUTTING OFF A PORTION OF THE CLAMP LARS.

ISSUE RESOLUTION/IMPLEMENTATION:

THE CLAMP TEST PROGRAM PERFORMED BY CCL (CCL mEPORT wNOS. A-699-85 anp
A-702-86) UTILIZED THREE DOIRECTIONAL LOADING AND COMSIDERED THE
FOLLOWING:

REAMING OF CLAMP HOLES

CLAMP EDGE DISTANCE .

SOLT TYPRE AND SIZE

OMISSION, ALTERATION OR DISTORTION OF WASMERS

CLAMP DISTORTIONS ]

CLAMP MODIFICATION BY CUTTING OFF A PORTION OF CLAMP EARS

O O O O O O
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CLAMP USAGE

(CONTINUED)

THE CLAMP ALLOWABLES ARE BASED ON THE ABOVE TESTS AND WERE
INCORPORATED INTO DESIGN VALIDATION PROCEDURE SAG.CP10.

IN ADDITION, EBASCO REVIEWED AND IDENTIFIED REVISIONS REQUIRED TO THE
INSTALLATION SPECIFICATIONS, CONSTRUCTION PROCEDURE, AND QUALITY
CONTROL INSPECTION PROCEDURE (NQA 3.09-2.03 sano ECP-19) To prECLUDE
UNAUTHORIZED MODIFICATIONS TO CLAMP AND CLAMP ASSEMBLY COMPONENTS.
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DOCUMENTATION DEVIATIONS BETWEEN INSPECTION

REPORT A -FP D
EXTERNAL SOURCE ISSUE:

DIFFERENCES WERE IDENTIFIED BETWEEN SOME FINAL CONDUIT LINE INSPECTION
REPORTS (IRS) AND THE CORRESPONDING COMPONENT MODIFICATION CARDS
(CMCS) AND/OR INDIVIDUALLY ENGINEERED FIRE PROTECTED CONDUIT SYSTEM

(IN-FP) DRAWINGS. ADDITIONALLY, DIFFERENCES WERE IDENTIFIED BETWEEN
THE FINAL IRS AND THE INSTALLED CONDUIT CONFIGURATIONS.

Al9-1



CONDUIT AND CONDUIT SUPPORTS
TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER

PSR SUBAPPENDIX Al19
(GIR APPENDIX 19)

DOCUMENT VIA PECTI
REPORT -F¥

(CONTINUED)

ISSUE RESOLUTION/IMPLEMENTATION:

AN ENGINEERING WALKDOWN (CPE-EB-FVM-CS-033) OF CONDUITS AND CONDUIT
SUPPORTS WAS PERFORMED TO DETERMINE THE AS-BUILT CONFIGURATIONS.
DESIGN VALIDATION OF THE CONDUIT AND CONDUIT SUPPORTS WAS PERFORMED IN
ACCORDANCE WITH DESIGN VALIDATION PROCEDURES (SAG.CP10, SAG.CP17,
SAG.CP25 ano SAG.CP29) AND REVISED DRAWING NO. 2323-5-0910 PACKACE
UTILIZING THE AS-BUILT DATA.

EACH OF THE IDENTIFIED DCCUMENTATION AND CONDUIT CONFIGURATION

DISCREPANCIES IDENTIFIED UNDER THIS ISSUE WERE EVALUATED. A
DETERMINATION WAS MADE THAT THERE IS NO SAFETY SIGNIFICANCE TO ANY OF
THE IDENTIFIED DEVIATIONS. .
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EXTERNAL SOURCE ISSUVE:

ORIGINAL CALCULATIONS TO QUALIFY NELSON STUDS USED IN CONDUIT
CONNECTIONS DETAILS MAY NOT ACCOUNT FOR THE FLEXIBILITY OF CLAMP AND
SHIM PLATE, RELAXATION OF PRELOAD AND ADDITIONAL MOMENT ON THE STUD.
ALSO, ANALYSIS OF THE SHIM PLATE SUBJECTED TO PRETENSION LOADS IN THE
NELSON STUDS MAY NOT BE ADEQUATE.

155VUE RESOLUTION/IMPLEMENTATION:

ALLOWABLE CAPACITIES FOR CLAMPS USING NELSON STUDS NAVE  BEEN
ESTABLISHED BASED ON CCL Tests (CCL reEPORT NOS. A-699-85 awnD
A-702-86). THESE TESTS TOOK INTO ACCOUNT THE FLEXIBILITY OF THE CLAMP
AND SHIM PLATE, RELAXATION OF THE PRELOAD AND ADDITIONAL MOMENT ON
THE STUD (SEE EXTERNAL SOURCE ISSUE NO. 18). THESE ALLOWABLE CLAMP

CAPACITIES WERE INCORPORATED INTO THE DESIGN VALIDATION PROCEDURE
SAG.CP10.

IN ADDITION, THE ADEQUACY OF SHIM PLATE CONFIGURATIONS SUBJECTED 10
PRETENSION LOADS IN THE NELSON STUDS WAS CONFIRMED BY ENGINEERING
STUDIES (EBASCO CALCULATION B00Kk NOS. 44 anD sPAN-1191),
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TRAINS A

CONDUIT AND CONDUIT SUPPORTS
AND T RGER H_DIAMETER

PSR _SUBAPPENDIX A21
(GIR APPENDIX 21)

CONDUIT FIRE PROTECTION CALCULATIONS

EXTERNAL SOURCE ISSUE:

A.

8, C, D.

ORIGINAL DESIGN CONSIDERED A ROUND CONFIGURATION OF
THERMOLAG MATERIAL AROUND CONDUITS. A~ sauare
CONFIGURATION OF THERMOLAG MATERIAL IS ALSO USED AT
CPSES. DOCUMENTATION OF THE SPECIFIC CONFIGURATION
INSTALLED WAS NOT MAINTAINED.

ORIGINAL CALCULATIONS USED SUPPORT CAPACITIES WHICH MAY
NOT BE APPLICABLE TO THE SPECIFIC CONFIGURATIONS.

135UE RESOLUTION/IMPLEMENTATION - A, B, C, & D:

THE THERMOLAGGED CONDUIT SYSTEMS WERE AS-BUILT AND THE ACTUAL
THERMOLAG CONFIGURATIONS WERE DOCUMENTED, DESIGN VALIDATION oF
THERMOLAGGED SYSTEMS WAS PERFORMED USING SUPPORT CAPACITIES CONTAINED

IN THE REVISED
CONFIGURATIONS.
AS PART OF THKE

2323-5-0910 DRAWING PACKAGE AND THE AS-DESIGNED SUPPORT
AS-DESIGNED SUPPORT CONFIGURATIONS ARE BEING CONFIRMED
POST CONSTRUCTION HARDWARE VALIDATION PROGRAM.
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CONDUIT AND CONDUIT SUPPORTS
TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER

PSR _SUBAPPENDIX A22
(GIR APPENDIX 22)

SPAN INCREASE FOR FIRE PROTECTED SPANS

EXTERNAL SOURCE ISSUE:

THE ORIGINAL DESIGN USED THE CONDUIT YIELD STRESS DATA FROM VENDOR'S
TESTS IN WHICH THE YIELD STRESS VALUE VARIES WITH CONDUIT NOMINAL SIZE.
THIS 7S NOT CONSIDERED TO BE APPROPRIATE. ORIGINAL DESIGN ALSO USED A
DAF (DynaMic AMPLIFICATION FACTOR) OF 1.0 IN THE CALCULATIONS.

I55VE RESOLUTION/IMPLEMENTATION:

DESIGN VALIDATION PROCEDURE SAG.CP1l0 SPECIFIES THAT THE CONDUIT YIELD
STRESS SHALL BE 25,000 pounDS PER SQUARE INCH (PSI) FOR ALL CONDUIT
SIZES WHICH IS THE LOWEST YIELD STRESS FOR ANY CONDUIT useED AT CPSES.

IN ADDITION, FIRE PROTECTED CONDUIT SYSTEMS WERE DESIGN VALIDATED

UTILIZING THE RESPCNSE SPECTRA ANALYSIS METHOD WHICH INMERENTLY
INCORPORATES DYNAMIC AMPLIFICATION EFFECTS. ¢
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EXTERNAL SOURCE ISSUE:

IN THE ORIGINAL DESIGN, ALL GROUTED PENETRATIONS WERE CONSIDERED TO BE
MULTIDIRECTIONAL SUPPORTS, THE LONGITUDINAL LOAD CAPACITY (PARALLEL
TO CONDUIT) FOR GROUTED PENETRATIONS MAY NOT HAVE BZEN COMPLETELY
ADDRESSED IN THE ORIGINAL DESIGN CALCULATIONS.

ISSUE RESOLUTION/IMPLEMENTATION:

DESIGN VALIDATION PROCEDURE SAG.CP10 PROVIDES DESIGN CRITERIA AND
ALLOWABLE BOND STRESS BETWEEN THE CONDUIT AND CONCRETE WALLS OR SLABS
FOR CONDUIT PENETRATIONS. THIS CRITERIA IS USEZD FOR THE DETERMINATION
OF THE LONGITUDINAL LOAD CAPACITY FOR GROUTED PENETRATIONS.

A23-1



DUIT A T P
TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER

PSR_SUBAPPENDIX A24
(GIR APPENDIX 24)

RIGIDITY OF CA-TYPE SUPPORTS

EXTERNAL SOURCE ISSUE:

IN THE ORIGINAL DESIGN, CA TYPE SUPPORTS WERE ASSUMED TO BE RIGID
(HAVING SUPPORT FREQUENCY EQUAL TO OR GREATER THAN 33.0 wz). TH1s
ASSUMPTION WAS NOT VALIDATED IN THE ORIGINAL DESIGN CALCULATIONS.

TION/IM

CA TYPE SUPPORTS WERE NOT ASSUMED TO BE RIGID 1IN THE DESIGN
VALIDATION. FREQUENCIES FOR SUCH SUPPORTS WERE CALCULATED IN

ACCORDANCE WITH DESIGN VALIDATION PROCEDURES SAG.CP10, SAG.CP25 AwnD
SAG.CP29.
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CONDUIT AND CONDUIT SUPPORTS
TRAINS A & B, AND TRAI RGER THAN 2 INCH DIAMETER

PSR SUBAPPENDIX A25
(GIR APPENDIX 25)

VELOP F FOR

EXTERNAL SOURCE ISSUE:

THE ORIGINAL GENERIC SUPPORT DESIGN DID NOT CONSIDER THE MOST CRITICAL
SUPPORT CONFIGURATIONS, I.E. MAXIMUM LOAD ECCENTRICITIES, INSTALLATION
TOLERANCES, MEMBER SUBSTITUTIONS, BOLT SUBSTITUTIONS, WEIGHT OF
SUPPORT MEMBER COMPONENTS AND OVERMANG PORTION OF SUPPORT MEMBERS.

15SVE RESOLUTION/IMPLEMENTATION:

DESIGN VALIDATION OF GENERIC SUPPORTS SHOWN Ik REVISED DRAWING NO.
2323-5-0910 PACKAGE WAS PERFORMED TO ESTABLISH GENERIC  SUPPORT
CAPACITIES. THIS VALIDATION INCLUDED MAXIMUM LOAD ECCENTRICITIES,
ALLOWED INSTALLATION TOLERANCES, MEMBER SUBSTITUTIONS (SEE EXTERNAL
SOURCE ISSUE NO. 17), BOLT SUBSTITUTIONS (SEE EXTERNAL SOURCE ISSUE

NO. 12), WEIGHT OF SUPPORT MEMBER COMPONENTS AND OVERWANG PORTION OF
SUPPORT MEMBERS. :
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CONDUIT AND CONDUIT SUPPORTS
TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER

PSR _SUBAPPENDIX A26
(GIR APPENDIX 26)

I RAW REPANCIE

EXTERNAL SOURCE ISSUE:

CERTAIN DISCREPANCIES AND INCONSISTENCIES MAY EXIST BETWEEN THE
ORIGINAL DESIGN DRAWINGS (GENERIC, MODIFIED AND "IN" SUPPORTS) AND
ORIGINAL CALCULATIONS, INCLUDING MISSING INFORMATION SUCH AS BASE
PLATE SIZE, CLAMP TYPE AND EDGE DISTANCE.

ISSVE RESOLUTION/IMPLEMENTATION:

AN ENGINEERING WALKDOWN (CPE-EB-FVM-CS-033) WAS PERFORMED TO PROVIDE
AS-BUILT INFORMATION FOR CONDUIT SUPPORT CONFIGURATIONS. THE DRAWING
NO. 2323-5-0910 PACKAGE WHICH CONTAINS GENERIC, MODIFIED AND "IN"
SUPPORTS WAS REVISED TO INCORPORATE THE AS-BUILT DATA. THE AS-BUILT
SUPPORT CONFIGURATIONS WERE DESIGN VALIDATED IN ACCORDANCE WITH DESIGN
VALIDATION PROCEDURES SAG.CP10, SAG.CP25 ano SAG.CP29.
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TERNAL SOUR - :

CONDUIT SUPPORT DISCREPANCIES EXISTED BETWEEN THE INSTALLED CLAMPS,
ANCHOR BOLTS, STRUCTURAL STEEL MEMBERS AND UNISTRUT COMPONENTS AND
CORRESPONDING ORIGINAL DESIGN DRAWINGS. IN ADDITION, SOME COMMODITY
CLEARANCES AND ANCHOR BOLT SPACINGS WERE NOT IN ACCORDANCE WITH DESIGN
CRITERIA.

ISSUE RESOLUTION/IMPLEMENTATION - A, B, C, D, E AND F:

CONDUIT AND CONDUIT SUPPORTS WERE AS-BUILT AS PART OF AN ENGINEERING
WALKDOWN (CPE-EB-FVM-CS-033). THE AS-BUILT CONFIGURATIONS  WERE
DOCUMENTED IN THE DRAWING NO. 2323-5-0910 PACKAGE AND DESIGN VALIDATED
IN ACCORDANCE WITH DESIGN VALIDATION PROCEDURES SAG.CP10, SAG.CP17,
SAG.CP25 ano SAG.CP29.

.
COMMODITY CLEARANCES AND ANCHOR BOLT SPACINGS ARE BEING VALIDATED AS
PART OF THE POST CONSTRUCTION HARDWARE VALIDATION PHOGRAM.
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TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER

PSR_SUBAPP A
(GIR APPENDIX 28)

T PT

EXTERNAL SCQURCE ISSUE:

IN THE ORIGINAL DESIGN OF TWO-BOLT CONCRETE SURFACE MOUNTED SUPPORTS,
THE ACCEPTABILITY OF THE SUPPORT WAS ESTABLISHED BY ASSUMING THAT THE
MOMENT GENERATED BY THE ECCENTRICALLY APPLIED LONGITUDINAL LOAD WOULD
NOT BE RESISTED BY THE SUPPORT. THIS MOMENT WOULD BE BALANCED BY A
LOAD COUPLE CONSISTING OF FORCES GENERATED AT THE SUPPORT OF INTEREST
AND THE NEXT SUPPORT. POSSIBLE DIFFERENCES IN SUPPORT AND CONDUIT
STIFFNESSES WERE NOT CONSIDERED. APPLICABILITY OF THESE CALCULATIONS
TO OTHER SUPPORTS WAS NOT DEMONSTRATED.

TION/ M -

DESIGN VALIDATION PROCENDURES SAG.CP10 AnD SAG.CP29 REQUIRE THAT LOAD
ECCENTRICITY EFFECTS BE INCLUDED IN THE DESIGN VALIDATION OF ALL
CONDUIT SUPPORTS.

TWO-BOLT CONCRETE SURFACE MOUNTED SUPPORTS MAVE BEEN DESIGN VALIDATED
BY CONSIDERING THAT THE MOMENTS INDUCED BY ECCENTRICALLY APPLIED
LONGITUDINAL LOADS ARE SHARED BETWEEN THE SUPPORT AND THE CONDUIT 1IN
ACCORDANCE WITH THE STIFFNESS OF THE SYSTEM COMPONENTS.
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SR _SUBAPPENDIX A28
{GIR APPENDIX 28)

SYSTEMS CONCEPT

(CONTINUED)
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QRIGINAL DRSIGN ERESENT DESIGN

P = ECCENTRICALLY APPLIED CONDUIT LONGITUDINAL LOAD
L = CONDUIT SPAN LENGTN

€ = ECCENTRICITY FROM CENTER OF CONDUIT TO BASE PLATE
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PSR SUBAPPENDIX A29
(GIR APPENDIX 29)
CUMULATIVE EFFECT OF REVIEW ISSUES

SMALL UNCONSERVATISMS RESULTING FROM SEPARATE 1ISSUES MAY HAVE

SIGNIFICANT CUMULATIVE EFFECT FOR SUPPORTS IMPACTED BY MORE THAN ONE
ISSUE.

155VE RESOLUTION/IMPLEMENTATION:
THERE IS NO CUMULATIVE UNCONSERVATIVE EFFECT OF ISSUES BECAUSE:

- OVERALL DESIGN VALIDATION APPROACH HAS ADDRESSED EACH ISSUE BOTH
INDIVIDUALLY AND COLLECTIVELY.

. DESIGN VALIDATION WAS BASED ON AS-BUILT DATA.

- DESIGN VALIDATION PROCEDURES SAG.CP10, SAG.CP17, SAG.CP21,
SAG.CP25, anp SAG.CP29 PROVIDE CONTROL OF THE DESIG™ PROCESS.

- ALL FINAL DESIGNS ARE IN CONFORMANCE WITH APPLICABLE CODES.
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TRAINS A & B, AND TRAIN C LARGER THAN 2 INCH DIAMETER

(CPRT - GOC ISSUE NO. 1)

EXTERNAL SOURCE ISSUE:

CONDUITS JOINED TOGETHER BY UNIONS WHICH ARE LOOSE COULD RESULT IN THE
TWO #40S OF THE CONDUIT BECOMING FREE UNDER VIBRATION. THE STRUCTURAL
CONTINUITY OF THE CONDUIT COULD THEN BE AFFECTED AND THE CABLE MHOUSED
THEREIN MAY BE SUBJECT TO LOADS NCT CONTIDERED IN DESIGN.

155Uk RESOLUTION/IMPLEMENTATION:

THE ISSUE HAS BEEN RESOLVED BY THE SPECIFIC UNION TIGHTNESS
VERIFICATION REQUIREMENTS INCORPORATED INTO THE CONSTRUCTION/
INSTALLATION AND QUALITY CONTROL INSPECTION PROCEDURES (ECP-19 anp NQOA
3.09-2.03). TWIS VERIFICATION IS PART OF THE POST CONSTRUCTION
HARDWARE VALIDATION PROGRAM,

v
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CAP ISSUE:

THE ORIGINAL DESIGN USED THE CONDUIT YIELD STRESS DATA FROM VENDOR'S
TESTS IN WHICH THE VYIELD STRE’S VALUE VARIES WITH CONDUIT NOMINAL
SIZE. THIS IS NOT CONSIDZRED, TO BE APPROPRIATE.

ISSUE RESOLUTION/IMPLEMENTATION:
DESIGN VALIDATION PROCEDURE SAG.CPl0 SPECIFIES THAT THE CONDUIT YIELD

STRESS SHALL BE 25,000 P»ounDS PER SQUARE INCH (PSI) FOR ALL CONDUIT
SIZES WHICH IS THE LOWEST YIELD STRESS FOR ANY CONDUIT USED AT CPSES.
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TRAINS A & B, AND TRA ER_THA INCH DIAMETER

PSR_SUBAPPENDIX B2
(SDAR CP-85-31)

ELECTRICAL RACEWAY SUPPORT SYSTEM

AP _ISSUE:

SEPARATION BARRIER MATERIAL (SBM) AND RADIANT ENErRGY SHIELD (RES)
MATERIAL WERE INSTALLED ON CLASS 1E CONDUIT IN ORDER TO MEET THE FSAR
AND REGULATORY GUIDE 1.75 ELECTRICAL SEPARATION CRITERIA. HOWEVER,
THE ORIGINAL DESIGN OF CONDUIT AND CONDUIT SUPPORTS CONSTRUCTED PRIOR
TO THE INSTALLATION OF THE SBM AND RES DID NOT ACCOUNT FOR THE
ADDITIONAL WEIGHT IMPOSED.

R /IMPLEMENT

CONDUIT AND CONDUIT SUPPORTS WITH SEPARATION BARRIER MATERIAL (SBM)
AND RADIANT ENERGY SHIELD (RES) MATERIAL WERE DESIGN VALIDATED IN
ACCORDANCE WITH DESIGN VALIDATION PROCEDURE SAG.CP25 WHICH INCLUDED
SBM anD RES WEIGHTS,

IN ADDITION, THE PROCEDURE GOVERNING DESIGN CHANGES (ECE 5.01-I3)
REQUIRES THAT WHEN SBM OR RES MATERIAL IS ADDED TO ELECTRICAL

RACEWAYS, THE CONDUIT AND CONDUIT SUPPORTS DISCIPLINE GROUP BE
NOTIFIED.
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CONDUIT SUPPORT DESIGN

CAP ISSUE:

DISCREPANCIES MAY HAVE EXISTED BETWEEN AS-BUILT AND AS-DESIGNED
CONDUIT AND CONDUIT SUPPORT CONFIGURATIONS. IN ADDITION, THE ORIGINAL
DESIGN CRITERIA MAY NOT HAVE APPROPRIATELY ADDRESSED CERTAIN DESIGN
REQUIREMENTS. A DESCRIPTION OF THESE CONCERNS IS PROVIDED 1IN
SusappeENDICES Al THROUGH A20 awp A23 THrOUGH A29 oF THE PSR.

R ON/IM

To RESOLVE THIS ISSUE, TU ELECTRIC INITIATED THE CONDUIT AND CONDUIT
SUPPORT CORRECTIVE ACTION PrROGRAM (CAP). UnDeEr THE CAP, RESOLUTION OF
THIS ISSUE WAS ACCOMPLISHED THROUGH IDENTIFICATION OF LICENSING
COMMITMENTS, ESTABLISHMENT OF DESIGN CRITERIA AND DEVELOPMENT OF
DESIGN VALIDATION PROCEDURES (SAG.CP10, SAG.CP17, SAG.CP20, SAG.CP21,
SAG.CP25, SAG.CP29 AND SAG.CP35), THAT INCLUDE THE FOLLOWING:

0 USE OF AS-BUILT DATA AS DESIGN INPUT FOR CONDUIT AND CONDUIT
SUPPORT VALIDATION.
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CONDUIT SUPPORT DESIGN

(CONTINUED)

0 VALIDATION OF CONDUIT AND CONDUIT SUPPORTS TO DESIGN
CRITERIA THAT IS IN COMPLIANCE wITH CPSES Licewnsing
COMMITMENTS, AND RESPONSIVE TO ALL CoMANCHE PEAx RESPONS:
Team (CPRT) AND EXTERNAL ISSUES.

0 TESTING TO ESTABLISH ALLOWABLE LOAD CAPACITIES AND SUITABLE
METHODS FOR MODIFICATION OF CONDUIT.

0 ENGINEERING STUDIES IMPLEMENTED T0 PROVIDE ADDITIONAL
CONFIDENCE IN THE CONSERVATISM OF THE DESIGN VALIDATION
PROCEDURES USED FOR CONDUIT AND CONDUIT SUPPORTS.

0 IMPLEMENTATION OF HARDWARE MODIFICATIONS AS NECESSARY 70O
ASSURE THAT ALL CONDUIT AND CONDUIT SUPPORTS COMPLY MWITH THE
VALIDATED DESIGN.

RESOLUTIONS TO THE SPECIFIC CONCERNS HAVE BEEN DISCUSSED IN EXTERNAL
SOURCE ISSUES Al THrROUGH A20 avo AZ3 THrROUGH A29.

B3-2



DUIT A PPORT

RAINS A DIAMETER
PSR _SUBAPPENDIX B4
P-85-
I F DUIT
CAP ISSUE:

A NUMBER OF FREE ENDED CONDUIT ELBOWS ARE CONNECTED TO THE REMAINDER
OF THE CONDUIT VIA A THREADED COUPLING, WITH NO SUPPORT BETWEEN THE
COUPLING AND THE FREE END. THE COUPLING DOES NOT PROVIDE TORSIONAL
RESISTANCE TO MOTIONS INDUCED BY SEISMIC EVENTS.

ISSUE RESOLUTION/IMPLEMENTATION:

THE ENGINEERING WALKDOWN PROCEDURE CPE-EB-FVM-CS-033 REQUIRES THE
IDENTIFICATION OF THREADED FITTINGS IN THE RIGID OVERHMANGING CONDUIT.
Tests (CCL REPORT No. A-746-87) HAVE SHOWN THAT WRAPPING THE THREADED
FITTING AlID ADJACENT AREAS WITH FIBERGLASS CLOTH IMPREGNATED WITH
ScotcH CAsT PRODUCT PRODUCES THE REQUIRED TORSIONAL RESISTANCE.
ACCORDINGLY, ALL SUCH INSTANCES ARE BEING CORRECTED EITHER BY
FIBERGLASS CLOTH WRAPPING OR BY PROVIDING SUPPORTS IN THE' OVERHANGING
PORTION OF THE CONDUIT.
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EXTERNAL SOURCE ISSUE:

THE ISSUE WAS THAT THE INSTALLATION FOR NON-SAFETY-RELATED CONDUITS
TWO-INCH DIAMETER AND LESS WAS NOT ADEQUATE FOR SEISMIC LOADING.
ACCORDING TO REGULATORY GUIDE 1.29 AND THE CPSES FSAR, THE NONSEISMIC
ITEMS SHOULD BE DESIGNED IN SUCH A WAY THAT THEIR FAILURE WOULD NOT
ADVERSELY AFFECT THE FUNCTION OF SEISMIC CATEGORY I  SYSTEMS,

STRUCTURES, OR COMPONENTS, OR CAUSF INCAPACITATING INJURY TO OCCUPANTS
OF THE CONTROL ROOM,

IS5UE RESOLUTION:

THE CORRECTIVE ACTION PROGRAM (CAP) FOR TRAIN C ASSURES COMPLIANCE
WITH THE LICENSING COMMITMENTS FOR THE SUPPORT OF TRAIN "C" CONDUITS
AND CONDUIT SUPPORTS. THIS CAP ASSURES THAT TRAIN "C" IS DESIGNED
SUCH THAT ITS FAILURE WOULD NOT ADVERSELY AFFECT THE FUNCTION OF
SEISMIC CATEGORY I SYSTEMS, STRUCTURES, OR COMPONENTS, OR CAUSE
INCAPACITATING INJURY TO OCCUPANTS OF THE CONTROL ROOM.
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PSR SUBAPPENDIX Al
TRAIN C CONDUITS AND SUPPORTS

(CONTINUED)

TO ASSURE THAT LICENSING COMMITMENTS FOR TRAIN "C" WERE MET, THREE
DESIGN VALIDATION METHODS WERE USED.

YALIDATION METHOD 1 -- NO IMTERACTION POTENTIAL. VALIDATED THAT

TRAIN "C" CONDUIT SUPPORTS IF THEY WERE TO COLLAPSE WOULD NOT
STRIKE SEISMIC CATEGORY I SYSTEMS, STRUCTURES, OR COMPONENTS.

'

YALIDATION METHOD 2 -- ACCEPTABLE INTERACTION. VALIDATED THAT

TRAIN "C" CONDUIT SUPPORTS IF THEY WERE TO COLLAPSE WOULD NOT

REDUCE THE FUNCTIONING OF ANY SEISMIC CATEGOAY I SYSTEM,
STRUCTURE OR COMPONENT.

YALIDATION METHOD 3 -- STRUCTURAL INTEGRITY. VALIDATED THAT

TRAIN "C" CONDUIT AND CONDUIT SUPPORTS WERE EVALUATED AND

DESIGNED TO PREVENT FAILURE UNDER SAFE SHUTDOWN EARTHQUAKE (SSE)
CONDITIONS.
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2 INCH DIAMETER AND LESS

PSR_SUBAPPENDIX Al

TRAIN C CONDUITS AND SUPPORTS

(CONTINUED)

DESIGN MODIFICATIONS WERE MADE WHEN TRAIN "C" COULD NOT BE DESIGN
VALIDATED USING THE THREE VALIDATION METHODS DESCRIBED. THREE DESIGN
MODIFICATION METHODS WERE USE.

MopIFICcATION METHOD 1 -- MODIFY SuPPORT. THE TRAIN "C" CONDUIT

SUPPORT WAS STRUCTURALLY MODIFIED TO ASSURE STRUCTURAL INTEGRITY,
OR ELSE ADDITIONAL TRAIN "C" CONDUIT SUPPORTS WERE DESIGNED TO
FURTHER SUPPORT THZ CONDUIT.

M FICATION - :
RESTRAINT CABLES WERE USED TO RESTRAIN THE CONDUIT AND PROVIDE
CONDUIT SUPPORTS IF THEY WERE POSTULATED TO FAIL.

M T .- . THE CONDUIT WAS
REROUTED AND SUPPORTED BY NEW CONDUIT SUPPORTS. THE CONDUIT AND
NEW SUPPORTS WERE EVALUATED AND DESIGNED TO PREVENT FAILURE UNDER
THE SAFE SHUTDOWN EARTHQUAKE (SSE) conpITIONS.
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CONDUIT SUPPORTS TRAIN C
2 INCH DIAMETER AND LESS

PSR SUBAPPEHDIX Al
TRAIN C CONDUITS AND SUPPORTS

(CONTINUED)

IMPLEMENTATION

THE DESIGN CRITERIA REQUIRING CONSIDERATION OF THE EFFECTS OF SEISMIC
LOADS ON THE UNIT 1 AND COMMON TRAIN "C" AND THE USE OF THE AS-BUILT
OATA FOR DESIGN INPUT HAVE BEEN ESTABLISHED AND DOCUMENTED IN THE
TRAIN "C" DESIGN BASIS DOCUMENT DBD-CS-093. THESE REQUIREMENTS ARE
INCLUDED IN THE TRAIN "C" TWO-INCH DIAMETER AND LESS CONCUIT AND
CONDUIT SUPPORTS DESIGN VALIDATION PROCEDURES.
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