Filed: March 10, 1988l

UNITED STATES OF AMERICA ' .
8 MAR10 P1:20

NUCLEAR REGULATORY COMMISSION
before the

ATOMIC SAFETY AND LICENSING BOARD

Docket Nos. 50-445-0l

In the Matter of
50-446-0OL

TEXAS UTILITIES GENERATING

COMPANY et al.
(Application for an

(Comanche Peak Steam Electric Operating License)

Station, Units 1 and %)

ANSWERS TO BOARD'S 14 QUESTIONS
(Memo; Proposed Memo of April 14, 1986)
Regarding Action Plan Results Report I1.d

In accordance with the Board's Memorandum; Proposed Memo-

randum and Order of April 14, 1986, the Applicants submit the

answers of the Comanche Peak Response Team ("CPRT") to the 14
questions posed by the Board, with respect to the Results Report
published by the CPRT in respect of CPRT Action Plan 11.d,
"Control Room Ceiling.

Opening Request:

Produce copies of any CPRT-generated checklists that were

i

used during the conduct of the action plan.
Response:

Threer checklists were used during implementation cf this
Action Plan. The first checklist (Attachment 1) was used in

review of the Gibbs and Hill design of the control room ceiling.



The second (Attachment 2) was used in review of the concrete
slab above the control room ceiling. The third (Attachment 3)
was the Source/Interaction Evaluation Checklist, used as a
limited-purpose checklist to aid in engineering evaluation of

the original Damage Study Program.

Question No. 1:

1. Describe the problem areas addressed in the report. Prior
to undertaking to address those areas through sampling,
what did Applicants do to define the problem areas further?
How did it believe the problems arose? What did it dis-
cover about the QA/QC documentation for those areas? How
extensive did it believe the problems were?

Response:

An allegation was made that field run conduit, drywall, and
lighting fixtures installed in the area above the ceiling panels
in the control room were classified as non-seismic, were
supported only ty wires, and might fail as a result of a seismic
event. The TRT investigation generally supported the allegation
but was more specific in identifying commodities with either
inadequate or nonexistent seismic calculations.

As & result of the allegation, three problem areas were
addressed in thie Action Plan., The first was the control room
ceiling. An attempt was made to demonstra.e that all portions
of the control room ceiling, including those commodities
attached to and above the ceiling, satiefied the provisions of
Regulatory Guide 1.289. Although a preliminary design assessment
of the control room ceiling by the Project concluded that the
design complied with Regulatory Guide 1.29, this conclusion

relied on the assumption that potential failures of



architectural features with small masses would not be adverse to
equipment in or occupants of the control room. Rather than
develop further confirmatory analysis to support the above posi-
tion, the Project elected to remove and replace the original
ceiling, which also completed the structural evaluation. Subse-
quent activities involved design and installation of a new ceil-
ing by the Project and third-party review of the new design.

The second problem area addressed was non-safety-related
conduit two inches or less in diameter in the control room. The
action was to demonstrate that the conduit gatisfied the provi-
sions of Regulatory Guide 1.29, which was referred to larger-
scope actions involving such conduit, addressed in ISAP'I.c,
“Train C Conduit and Supports.’

The third problem area addressed was applicability of the
problems identified in the control room to other commodities in
the plant that are not Seismic Category 1. Addressing this
problem area resulted in an extension of the original Damage
Study Program by the Project to include as potential sources all
commodities identified as architectural features; i.e., items
purchased under architectural specifications and specifically
identified on architectural drawings. This activity identified
many potential geismic interactions, the resolution of which is
ongoing and involves some hardware modifications.

The third-party review of the original Damage Study Pro-
gram as well as the review of the extension of that program

indicated that implementation was generally in conformance with



procedures. However, several areas of ccncern were identified
involving the adequacy of the original Damage Study Program
procedures, the adequacy of some of the supporting documentaticn
developed by other engineering disciplines as input to the pro-
gram, and the completeness of the program extension. In all
cases, procedure revisions or commitments to revise procedures
have been made by the Project to address these .oncerns.

Sampling was used by the third party to investigate: (1)
Project activities involving the original Damage Study Program
process (Attachment 3 was used for this effort), (2) use of
engineering judgment during that process to resolve potential
interactions, and (3) the process by which architectural fea-
tures were included for consideration in the Damage Study Pro-
gram extension. In each case, sampling was used to aid in the
overview effort to identify potential concerns, not to identify
the extent of known problem areas.

Sampling was used by the Project in two cases: first, to
assess the potential for unacceptable interactions caused by
horizontal sway for the more than 2,000 suspended light fixtures
in Seismic Category I buildings and, second, as part of a test
program to qualify existing handrail connectione.

The problems with the original Damage Study Program arose
because of inadequate Damage Study Prcgram procedures, less-
than-desirable experience among Damage Study Program personnel,
and weakness in the design control elements of the engineering

program. The Results Report includes additional discussion of




problem areas, third-party investigations, and Project correc-
tive actions.

QA/QC documentation was not explicitly reviewed for ade-
quacy during ISAP 11.d implementation. However, where such
documentation was involved, no observations of QA/QC procedural
inadequacies were noted.

Question No. 2:

2. Provide any procedures or other internal documents that are
necessary to understand how the checklists should be inter-
preted or applied.

Response:

Attachments 4 and 5 are copies of the sections of the Engi-
neering Evaluation Report, "ISAP II.d, Control Room Ceiling"”
(Reference 9.25 of the Results Report), that describe applica-
tion of the control room ceilir in review checklist and the
concrete slab design review checkiist, respectively. Attachment
€ describes application of the Source/Interaction Evaluation
checklist.

Question No. 3:

3 Explain any deviation of checklists from the inspection
report documents initially used in inspecting the same
.ptributes.

Response:

The three checklists were developed and used by the third
party specifically to investigate the process of the control
room ceiling design and tne original Damage Study Program.
Consequently, they did not duplicate any related QC inspection

checkliste, nor were they intended to do so.



ion s
4. Explain the extent to which the checkliste contain fewer

attributes than are required for conformance to codes to
which Applicants are committed to conform.

Response:

The three checklists contain the attributes necessary to
assess the Project’'s compliance with the applicable codes and
FSAR commitments.

Question No. 5:

5. (Answer Question 5 only if the answer to Question 4 is that
the checklists do contain fewer attributes.) Explain the

engineering basis, if any, for believing that the safety
margin for components (and the plant) has not been degraded
by using checklists that contain fewer attributes than are
required for conformance to codes.

Response:

This question is not applicable by reason of the response
to question 4.

Question No. 6:

6. Set forth any changes in checklists while they were in use,
including the dates of the changes .

esponse.

No changes were made to the checklists while they were in

use.

Question No. T7:

; & Set forth the duration of training in the use of checklists
and a summary of the content of that training, including
field training or other practical training. If the train-
ing has changed or retraining occurred, explain the reason
for the changes or retraining and set forth changes in
duration or content.



BC!QODBG H

The control room ceiling and concrete slab ciiecklists were i
prepared by the Issue Coordinator and used by an experienced
engineer who worked closely with him. Therefore, specific ‘
training in the use of these checklists was not required. The
Source/Interaction Evaluation checklist was used only by the
Issue Coordinator, who prepared it. As a consequence, & 8pe-
cific training program to apply this checklist was also not
necessary.

Question No. 8:

8. Provide any information in Applicants’' possession concern-
ing the accuracy of use of the checklists (or the inter-
observer reliability in using the checklists). Were there
any time periods in which checklists were used with
questionable training or QA/QC supervision? If applicable,
are problems of inter-observer reliability addressed
statistically?

esponsge:

Because of the limited use and controlled application of
the three checklists (i.e., only the individuals who prepared
the checklist or the reviewer who worked in close coordination
with the preparer applied them), establishing the accuracy of
each checklist application was not considered necessary, nor was

QA/QC supervision of any checklist applications. Inter-observer

reliability is not an issue.

Question No. 9:

9. Summarize all audits or supervisory reviews (including
reviews by employees or consultante) of training or of use
of the checklists. Provide the factual basis for believing
that the audit and review activity was adequate and that
each concern of the audit and review teams has been




resolved in a way that is consistent with the validity of
conclusions.

Beg ponse .

No audits were performed regarding training or use of the

checklists or the overall implementation of this action plan.

Question No. 10:

10. Report any instances in which draft reports were modified
in an important substantive way as the result of management
action. Be sure to explain any change that was objected to
(including by an employee, supervisor, or consultant) in
writing or in a meeting in which at least one supervisory
or management official or NRC employee was present.

Explain what the earlier drafts said and why they were
modified. Explain how dissenting views were resolved.

Response:

No substantive modifications were made to the Results
Report as a result of management action.

Question No. 11:

11. Set forth any unexpected difficulties that were encountered
in completing the work of each task force and that would be
helpful to the Board in understanding the process by which
conclusions were reached. How were each of these un-
expected difficulties resolved?

Response:

Early in the investigation of the control room ceiling
igsue, the conclusion was reached that engineering evaluation
and analysis could probably demonstrate the structural integrity
of the ceiling, but it would involve modeling assumptions or
test configurations for which published literature or regulatory
communicatione were not available to support the assumptions and
testa. In view of the concern that this could delay obtaining

the technical consensus required to resolve the issue, a



decision was made by the Project to replace the original design
with one that could readily be qualified and to subject the

design to third-party review.

Question No. 12:

12. Explain any ambiguities or open items in the Results
Report.

Response:

Several ongoing TU Electric activities related to correc-
tive actions have been established to meet commitments made to
the third party in support of the Results Report conclusions.
These activities are agsociated with the original Damage Study
Program itself and the extension to encompass architectural
features, and each such activity ie identified in Section 5.6 of
the Results Report. To the best of our knowledge, no ambigui-
ties exiet in the Results Report.

Question No. 13:

13. Explain the extent to which there are actual or apparent
conflicts of interest, including whether a worker or super-
visor was reviewing or evaluating his own work or supervis-
ing any aspect of the review or evaluation of his own work
or the work of trose he previously supervised.

Response:

No actual c¢r apparent conflicts of intereut were associated
with implementation of this Action Plan. Investigatory activi-
ties not performed by third-party personnel were clogely moni-
tored by third-party personnel.

tio o. 14:

14, Examine the report to see that it adequately discloses the
thinking and analysis used. 1f the language is ambiguous



or the discussion gives rise to obvious questions, resolve
the ambiguities and anticipate and resolve the questions.

Response:
The Issue Coordinat rs and others who aided in the prepara-
tion and approval of the Results Report have reviewed and

checked the report for clarity and believe that it contains no

ambiguities.

Respectfully submitted,

¢ ot er
Action Plan II.d4d
Issue Coordinator

[ A

J.J K. Arros
Action Plan II.d
Issue Cccordinator

H. A. Levin
Review Team Leader

The CPRT Review Team has reviewed the foregoing
responses and concurs in them.

- 10 =



-s‘-

page ! of 7

Prave

~N AV DOV

\
—

BEAMNS
Colculation Compcession/
Sheet No. Aending Tension Interoction Sheor Torsion
CAaH AISC 1.5 1) AISC AISC
Description £ levation Drowing No. SAB-171C AISC 1.5.1.4 ns.. 1.6.1 & 1.6.2 1.5.1.2 (1))

W 103 in moin framing L 2323-5.706-01  17)-159 (Set 2) . B x x B

(centrol orea) 49-54 (Ser &)

W63 in moin froming BA2 4" 2721-5-706-01 6149, 207-209, x B x x N/A

@ north & south ends 310, 315-319, 324

(Set 2)

2L 3x2x5/16 in lovwer nra- 2321-5-706-07 6.7, 86-95, (Set 1) . x x N/A N/A

ceilng 2323-5-706 08

Wéx!6é edge beom ol! 8 A" 232)-5-706-07 8-13,52,5)67,68 = x = x =

oround lowver ceiling (Ser 1)

W10s in main froming, L Vel o 2123-5-706-00  191-19), 351 (Set 2) x x x x N/A

north & south oreas 49-58 (Set &)

TS 2x2x3/16 Uighting LUYAS 232)-5-706-02 &-7(Set D) » x x x =

fixture suppor!) (Sheor
due to
1orsi0n)

TS Sx2x3/16 (emergency L 2121-5-706-02 8, 5)-55(Set ) - x x x x

lighting suppor?) {Sneor
due 10
1or sion)

Céx8.2 & L Iu2xS/16 Y- 1m" 2121-5-796-08  61-66 (Set 1) x x x N/A N/A

(1) AISC, "Torsional Anolysis of Steel Members™

TN-86-T14S (Beoms)
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HANGERS
Colcvlation Compression/
Sheet No. Bending Tension Interoction Saeor Torsion
Cam AISC 1.5.1) AISC AISC
Description Elevotion Drowing Na. SAB-1C AISC 15,14 ns.aa 1.6.1 & 1.6.2 1.5.1.2 (U)]
L Ix3xh in truss oll BI¥-5% 10  2323.5-706-07 15,49, 54 (Set 1) N/A x N/A N/A N/A
oround & agbove the 88~ Sections 20-20,
louwer celling 21-21,2-22,
23-23, 2626,
Wax!] interior hangers Y410 2I2)-S-70607 16, 17, AL A2 (Ser 1) x x x N/A N/A
Bal g~ 2323-5-706 08
Secs. SIASIA,
& 518-518.
WEx20 end hangers ol 8I¥-A% 10  2323-5-706-07 2%, 26, 30, 51, 5S - « x N/A N/A
oround Lovver Ceiling LIRS o Secs. 20-20, (Set 1)
21-2
1-5-706-08
Sec. 57-57
2 L = Ix5/16 (not bock- B4 te  2727.5-706-01 186, 187 (Set 2) x - N/A N/A
to-bock) Lo L o 2323-5-7% -06
above main framing Secs. 1-1,2-2
33
2321-5-706-03
Secs. 8.8 10
1212
2L Mx2%x5/16 (bock-to-  842°6" 10  232)-5-706-03 160, 161, 183185, x x x N/A N/A
bock) above moin framing L L Sec.4A107-7 201, 207, 214, 328,
& 131w 326, 331 -333 (Ser D)
16-16
TS 2x2x% BA2-6" 10 2327.5-706-00 264, 265, 277-282 x x x N/A N/A
TS Ixdxh in north & 853 -1- Secs. 44, 5-5 3212325, 337 -4,
south ends 6-6, 1h-14, 157, 358 (Set 2)
15-15, 16-16

(1) AISC, *Torsional Anolysis of Steel Members™

TN-86-714S (Hangers)

Jo 2
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Calculation c
Sheet No. Rendirg Tonslon Interoction Sheor Torsion
CaAM AISC 1L.5.1.2 AISC AISC
Description Elevation Drawing Ne. SAD-1).C AISC 1.5.1.4 Nns.aa 1.6.1 & 1.6.2 1.5.1.2 m
2 L 3a2x5/16 Inplone of  BAY'.6" 2123.5-706-01  168-17) (Set D) x x B x x
mein froaming (Sheor
due to)
1oe sion)
L 3x3xi/h inN-S trusses 8I%-5"%0  232)-5-706-07 14, &7, &%, SA (Set 1) N/A x N/A N/A N/A
@ cost & west side of the LITRE o Secs 20-20,
lowver celling 2., n-n,
-
2L 2S5/ 16 InE-W BA2° 4" to I2)-5-706-0) 162167, 178, 175, - x » N/A N/A
trusses BAR .7 or secs 7.7 te 1RR_190 (Set 2)
852107 1313
2L 205/ 16 In NS LLY o S 1 2323.5-706 -06 176-178 (Set 2) " x Rl N/A N/A
trusses, secs. 1-1 10 3-) BAR.T"
2L 6xx)/B in N-S truss, B&2°-6" 10  272)-5-706-08  179-182 (Set 2) x x . N/A N/A
Section 1.3 852 -10" Sec. 3-)
TS Ix3h In €W trusses BA2' 6"t 232)-S5-706-01  261-26), 246-276, x * . N/A N/A
@ north & south ends BAR - T" or Secx 8.4, 5.5, V1.326, 367350
852" - 10" 6-6, 1614, (Set 2)
15-15, 16-16

TN-86-7145 Mroces)

(1) AISC, *"Torsional Analysis of Steel Members™

s BE A
LN?HH?U,’.J—U
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CONNECTIONS
Gusse! Plote Bolts Celoviotion
Tension Sheor Bending Tension Sheor Prying Welds Sheet No.
AISC ASC AISC AISC AISC AISC Gar
Description 1500 1LS.1.2 LS.ia 1.5.2 1.6 Bolts 7 longe 1.5 SAB-I1TIC Drowing Ne.
2 L Ix2xS/16 abuminum = N/A . . x N/A N/A » 21,601,802 2323-5-706-08
louver support (Set 1) Seca. STA_SIA,
$18-518,
S1C-S1C,
$10-510
Wax (3 hanger 10 louver x N/A x N/A N/A N/A N/A x 81,42 (Set 1) 2323-5-706-08
ceiling (complete Seca. SIA-SIA,
penetrotion) $18-518,
S1C-S1C,
S10-510
Wai |3 hanger to main N/A N/A N/A x x x x « 17-19, 42 2323-5-706-08
steel frome (Set l‘ Secs. SIA_SIA,
$18-518
Connection Plote
W20 hanger 1o Wix 6 x x x N/A . N/A N/A x 22-28, 57 2323-5-706-08
in lowver ceiling (Set I‘ Section 57-57
Wéx20 hanger 1o main N/A N/A . . x B » . 26-28,41, 5%, 212).5-706-08
steel frome ST (€20 1) Section 57-57
Diogonol WEx 16 to x N/A N/A NIA . N/A N/A x 68 (Set 1) 232)-5-706-08
WEx 16 In north & south AISC Detoll 57 & S2A
ends of iouver ceiling Poua
Web ond flange plotes
Splice of WEx16 In . x N/A N/A B N/A N/A . 59-62 (Set 1) 232)-5-706-08
lowver ceiling ANSC Splice detail for
P.4-s

Wexl6

TN-86-7143 (Connections, p. 1)

07
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CONNECTIONS (Cont)
Carssei Plote Coleuiotion
Tension Sheor Bending Prying Welds Sheet No.
AISC AISC AISC AISC car

Dwsrrig tion LS. 1502 LS.0A F longe 1.5.3 SAB-171C Dvowing Na.
LIk broce and hang- Note | Note | N/A N/A N/A 1815 (Set 1)  2323-S-706-08
ers in truss oll oround Typ. bracing
lowver ceiling comn.
Bent plote 1o concrete N/A N/A x N/A - 2931 (Set 1) 7327-5-706-07 &

08 (Sect. 25-2%)
W10 to WI0 in main B x N/A x x 06-721, 30 223570600
frame Splice or continuity plate Bending of (Set 1) Sec. ALAAB S
@ north ond south ends of clip ongle typ. & alter.
central main frome note conn. Setoll
(W10 1o WI0)
WI0 to WE in main x ™ N/A N/A . il (Set 2) 21-5-706 01
frame Section C.C
W0 ‘o skewed W in N/A N/A N/A N/A N/A 38203 2923-5-T06-02
momn frame (Set 2) Deiaii 20
TS 2x2x3/16 to WiD N/A N/A N/A B . £2.52 2323-5-7106 -02
305 (Set 2§

TS S«2x)/16 1o W10 N/A N/A N/A x x 56-60 (Ser ) 2323-5-706-02
Braces ond hangers to * N/A N/A N/A x 80, 320 (Set 2) 2323-5-706-0%
WT 12x58.5 @ onchor - Sec. 1A-1A,
oge points 18-18

Note |: Loods are small, connection not anoly red.

TN-86-T1AS (Connections, p. 2)
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CONPECTIONS (Cant)
Cusset Plate Bolts Celcvietion
Tersion Sheor Bending Tens.on Sheor Prying Weids Soweet Na,
AISC AISC AISC AISC AlISC AISC car
Description LS. 1LS..2 LS. 1.5.2 163 Bolts  Flange 5.3 SAB.17iC Drowing Na.
WT 12x58.5 10 bose N/A N/A N/A x x . . % 76-80 (Set 2} 27231-5-706-0%
plote on side of conc. Sec. 1A-1A,
beom 18-18
Type | anchorage x " x . . x x x 74-95, 14 713-5-706-09
(Web Sheor Spec $5-30  Spec 55-30 (Ser 2§ Sec. 1A-1A,
nWT I (Hslny) (Hiln) 18.18
Web & Flonge Plotes
Splice of Wi0x22 in - x N/A x = N/A N/A N/A 211.29) 2323-5-7106-01
moin Trame AISC (Set 2) Typicol splice
Peas detoil
2 L x2%x5/16 horizon- = N/A N/A . x N/A N/A N 320 (Set 2) 2323-5-706 -08
10l bracing in main
frome
Tvpe 3 anchoroge - N/A . x x . N/A . 106121, 301, 2323-5-706-09
Spec 55-30 Rev | 327, 335, %A
(Hiln) (Ser )
Type JA anchoroge » M/A . v x x N/A x 122, 302, 2323-5-706-07
Spec S5-30 Rev ¢ 15 (Ser )
Type & L AA anchor age N N/A . x .« . N/A » 126, 18 2323-5-706 -0
Spec $5-30 Rev | (Set 2)
Type S or 5B anchoroge x N/A - = x - N/A 1 127,303, 336, 2323-5-706-0%
Spec $5-30 Rev | 35 (St D)
Type 2,2A8 08 . N/A . N . ™ N/A x 223-233, 258- 2)2)-5-706-0%
anchor age Spec $5-30 Rev | 260, 134
(Set D)
TS nonger or brace In . x x » - N/A N/A x 283, 264 2323-5-706-03
end sections A bending (Set 2)
of bolt

TN-86-7145 (Connections, p. 1)

67
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CHECKLIST OF REEVALUATION OF CONCIE IF FLOOR AT 1L, 854° 4%

=
}, S CAR
% A e | caLcoATIONS
Oz | BEAMNO. BEAMS ANALYZED AS: 0L NDILIC, 16, 1110 PAGE NO.
£ !
3g 65, 83 T-Beom X X 6,7, 42
;§ 68, 79 T-Beom X X 7,8, 24, 53-55
£2 Lo T-Beom X X 9, 30-32
% - —|- —_
~§ 7% TBean X X 10, 36
< | 62,86 T-Beom X X 5, 6, 47
-2 | 4952, Rectangulor : " 61 - 63
z;‘ 55, 56 Beom
Slab at Rectangular X " X - 58 - 60
EL 854'-4" Beam

* Calculation No. SAB-171C Set 3, Rev, !

I AC1318-71

Page 7 of 7
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Bourco/lntoractton
Evaluation Checklist

1. Source ldcnti‘ication

1.1 EBraef source description:

Spurce:
FRoom:

EKlaoag:

Approd clev:

1.~ Does the documented source ydentification match the phvsxcal
sxtuatxon“

1.2 Has the source been eelected 1N conformance with the scope of
the DSF procoduros“

1.4 are the vpoundaries” of the source (length of pipE, equipment
mountinQg®. gtructural connections, etc.) in conformance with DSF
proceduros“ Or where the proctduros are not specif1cC in this
regard, are poundaries reasonable with respect to gonoral
cnqxnoeran prxncxplcs“

11. Interaction ldonttiscatxon

11.1 Are the "poundari s’ coé¢ the potontxal yrteraction region
(@.Q+ s vcrtxcal/hor;:ontal vsalling” distance) 10 conformance
with DSF procodures' faslure “envelopcs“‘ Or where the procedur s
are not specifi1c 1N Lt s regard, are the poundaries reascrable
with respect to qcncval engineering or:ncxelcs‘

11.2 ls any ynteraction GQCUmontod‘

1.3 1§ nE intecaction 18 documented., does this match the
physical situaticon, 1.8.. are there nNO tarqets within the
potentxal jnteraction region Per the scope and documentaticn
requirements of the DSF procedure;“

11.4 14 an interaction 18 documented. provice priet description:

11.5 Does the OOCUM!ﬂt.d jnteraction gescriptien match the
physxcal s\tuatxon’

11.& Has the target been ydenti1f1e0 1N contormance with the scope
ot the DSF procoduros“

24A00%
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Source/Interaction Evaluation Checklist (continued)
111, Interaction Resolution

111.1 What method of resolution was used for the interaction”
(proceed as appropriate to A. E, C, or D below)

111.A Use of FMEA to Resolve

111.A.1 Were all SSE-concurrent plant cond:itions approgriately
considered”

111.A:2 Are the target s (system/component) functional
reguirements completely defined”

111.A.7 1s the assessment of the target s (system/component)
$a1lure modes and consequential effects complete anc reasonable”

111.A.4 Is documentation (1.e., assumptions, references,
conclusions) complete™

11;.B Use of Calculations to Resolve

111.E.1 Does calculation input (dimensions, distances, weights,
etc.) adequately describe the physical si1tuation”

111.E.2 Have appropriate seismic spectra and/or acceleration
leveles been used with respect to location, direction, &nd
damping”

111.B.> Are the calculation methods used consistent with FERR
comritments for gimilar 1tems which are 6C1” Or are the methods
ctrherwise consistent with accepted engineering
principles/practice”

111.E.4 Do the calculation results adequately resclve the
interaction”®

111.8:5 ls the calculation prepared 1n accordance with
appropriate CFSFS procedures” And 18 the resclution otherwise
adequately documented”™

111.C Use of Physical Modifications to Resolve

111.C.1 EBriefly descrite modification design:

11i.C.2 Has Justification been provided in the form of a new
calculation cr reference to en1sting calculations that the

modification will preclude the need to postuiate the interacticn
urder consideration”

24A003
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Bourccllntorcction Evaluation Checklist (continued)

111.C.T Where a new calculataion ras been prepared spocx&xcallv
¢§or the interaction, review per 111.E above.

111.C.4 wWhere reference has peen made tO e 18t1Nng calculatione.
are such calculations Applxcablc to the ynteraction in questxon‘
Where necessary. review the calculations per 111.E above.

111.C.S Where no calculation 16 pcr‘ormcd or referenced. 1% the
nodi1fi1cation su((xcxont A - proclude postulot\on of the
xnteractxon* Frovide rationale.

111.C.& 18 the resnlution adequately documentcd‘

111.D Other Resolution Methods

111.D0.1 Eriefly describe method of resolution:

111.0.2 Does the method adequately resolve the xntoractxon‘
111.0.2 1s the resolution adequately documcntod‘

1v. Resolution Fol low-up

(Froceed tO A or E below as apcroprxatc>

IV.A Resolution without Physical Modi fication

1v,A. 1 For those ynteraction resolutions requiring action by
QrovpE other than the DSG, 18 documentation adequate to© "close
cut” the xnteractxoh‘

IvV.B Resolution with Physical Modi §ication

{v.B. 1 For those jnteraction resolutions requiring action by
groups other than the DSG, 1% documentation adequate to '"close

out" the xntcractxon“

iv.E.2 Dces the actual modification adoouatclv match what WAS
\ntcndod“ (refer tO 111.C above)

vy, Program Maintenance

V.l subsequent to the inmitaial xdent:4xcatxon of the
SOUr:e/\ntcractxon. rhas there been adequate surwexllence to
jAsuUre that the ini1tial conclusions ang/or resolution are etill
wvali1d?

V.s 1ls there adequate GOCUmontetxon ot thise survexllancc’ (reter
to ket (4))
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4.0 EVALUATION PROCESS AND EXTENT OF REVIEW

The process of evaluating the design of the control room ceiling
structure was initiated by reviewing the design procedure (DP-3)
prepared by Gibbs & Mill specifically for the design of the
contro) room ceiling stee! frame, followed by the review of all
existing Gibbs & Hill design calculations pertinent to this
subject. A1l  hand calculations performed were reviewed
line-by-1ine for methodology and for compliance with the
acceptance criteria of Section 5.0. Input for the equivalent
static computer analysis (STRUDL program) was checked line-by-line
for consistency with the Gibbs & Hill design drawings identified
in Table 1. The items checked included geometry input, material
properties, section properties, load input, and member end
conditions. The computer analyses for the response spectrum
analyses (NASTRAN program) were spot checked for inputs and
reasonableness of results. The hand calculation for the analyses
of the concrete structure at elevatfon B854'-4" was reviewed
line-by-line.

Numerous questions or discrepancies as documented in Attachment |
were fdentified 1in the 1initial review by TERA. These were
transmitted to Gibbs & Hi1l for resolution or clarification. The
concerns that could not be resolved were documented in DIR D-2252.
Gibbs & Hi1) responded to this DIR by revising the calculations or
generating new calculations to resolve the discrepancies.

The review and evaluation of the design calculations based on
equivalent statfc analysis was documented on checklists prepared
for the this purpose. These checklists fdentify the appropriate
acceptance criteria fcr the ceiling components and connections,
and provide a mechanism for assuring that the criteria have been
addresse¢ and met. The checklists are included in Appendix 1. &
x in a column indicates that the criteria was addressed and mel.
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6.2 Calculations and Computer Analyses for the Equivalent Static
Analysis

I the review of the original calculations and computer
analyses questions were raised by TERA. Some of the ques-
tions required only a clarification, whereas in other cases,
the questions resulted in tdentification of discrepancies In
the calculations and in the computer model  Documentation of
the comsunication between TERA and Gibbs & Hi1) is 1included
‘n Attachment 1. The i{dentified discrepancies were
4ocumented on the DIR D-2252.

Subsequently the discrepancies were resolved and corrected by
Gibbs & Hi11 in new revisions of drawings and calculations.
The following discussions reflect the Gibbs & Hill analyses
as presented in the calculations listed in Table 2.

The equivalent static analyses are performed in two parts:
(1) the main frame by computer analyses (STRUDL program;
Calculations SAB-171 C Set 2; SAB-171 P), and (2) the portion
below main horizontal frame, 1.e., the lower frame with the
hangers by hand caleulations  (SAB-171  C, Set 1).
Dccumentation of the review of these equivalent static
analyses are contained in the checklists of Appendix 1.
These checklists list on their vertical axis the components
and connactions of the ceiling frame and on their horizontal
axis the applicable acceptance criteria for which the
components were checked. A cross mark (x) indicates that the
applicable criterion is met.
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2.4 DSP Implementation
2.4,1 Evaluation Objective

The primary oblective of thais gvaluation was to assess the
overall ymplementation of the DSF. A secondary obrective was an
e tension of this assessment éor those partxcular jnteractions
that were resolved using the Dynamic Impact Criter1a (Ret (el
This second eéfort resulted érom the criteria evaluation of S o

2.4.2 Evaluation Process

The evaluaticne described below specifically addrecsed
ymp.ementation oé the following procedures and criterias

‘Control of Samsmxc/Non-Scxsmxc Component interaction
Evaluations” (Re¢ (1)

“Maintenance of Damage Study Analyses" (Ret (43)

“Design Control of r lculations and Failure Mode %
gééecte Analysis (M a's) for Damage Study"” (Ret¢ (S

"Comanche Feal Cei1smicC Interaction Criteria” (Ref¢ (&61)

In agditaon to the ULSF documentation associated with the abcove
procedures. severeal dXSLlDIIﬁC-QDQC14\C calculations wer e
re.1ewed where such celculations formed the basie ¢Or interacticon
resclution.

2.8:.2:48 Overall DSP Soxsnsc/Non-Scs;nxc Implcaentation

On the tasls cé the summary of¢ interacticn rescluvtions presented
in Red (24) (which d16n t includce archxtectur§l features si1NCE
the Summary wWas nrepared praior to ini1tiation o+ ISAF 11.d). @&
limited number of esource commcditres, with and without
jnteractions, were selected 1n accordance with Table 2.8=1,

Tre ex18ti1ng pDEF documentation (ynteraction matrices. evaluaticon
éorms, etc.) ¢or these commodities were provided by trhe DSG with
the only provision peing that the gources be selectedc as much &€
possible érom drfferent rooms Or areas. agditional documentation
wag provided @s necessary DV other grscipline groups on site

(€.Q. calculations, designs ¢or physical moditicationsi. gEach
pacl age was evaluated against @& gtandard chechlist tO ABEUr€
adeaqvate corelStency of the ymplementaticon efforts and
competibrlaty with DGF s.xsm1c5non-soxtmxc procedures. a bland

crectlist 18 sncluded at the beginning of¢ wppendl 2.49A.
2.4,2.2 Use of Dynamic Impact Criteria
On the basii of the total rumber of interactions that were

resc)lved us1ng the DIC, & sample of interacticns was selected
(see Appendix 2,40) ., Appendi ~,4C contains @ listing of a1l DIC
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interactions along with 1nteraction matrices fOor each cof the
selected 1nteractions. Each of the selected 1Nnteracticons was
independently resclved by guartitative means based on engineering
principles. It was not 1ntended that this effort specifically
evaluate whether the appropriate DIC (ot the nine Qiven) was
selected to resolve an 1nteraction, Instead, each of the
selected 1nteractions was Quentitatively assessed €0 as to
measure the acceptability of¢ 1interaction resolution whenever any
of the qualitative DIC was employed.

2.4.3 Acceptance Criteria
2.4.3.1 DSP Implementation

Acceptability of DEF 1mplemerntation wae based o©on ressoneble
checllist responses for each of the sources ang/or 1nteractions
evaluated., Eecause the FSAR (Ret (B8]) doesn 't generally i1nclude
criteria specific cnough for the level of methodoloQy reviewed
here. COmMparisons were primarily to accepted engineering
princ.ples. Where 1t was clearly 1ngicated 1in available
cocumertation that SCl criteria were applied, such was considered
acceptable without further review.

2.4.3.2 Dynamic Impact Criteria

Acceptability of the DIC waes based on satisfactory conclusions
being reached for each of the selected interactions. Thye
1nvolved performing i1ndependent calculations to verify the D36
eveluation results, The calculations were not 1Nntendeo to 1nsure
strict compliance with FSAR criteria for seismic category 1 1tems
but rather tc provide reasonable assurance either that scurce
fatlure would not occur or that 1¢ 1t did, target function woulo
not be 1mpaired.

2.4.4 Evaluation

2.4.4,1 DSP Implementation

Eased on physical wallidowns and review oOf documentation,
evaluation checilists were completed for twent,-two (J0) SOurces
for which there were fourteen (14) 10entifi1ed 1nteracticns,

Cornpleted checllists are 1ncluded 1n Apperndi» J.48. Also includec
are photographs where gsuch would facilitate @ better physical

understanding of the sources/interactions, The checliists are
sequentiael by room number, In each case, copies of the
agscci1ated completed interaction matrix and 1nteraction

evaluation % resoclution form (14 applicable! are 1ncluoea.

Qrne area common te all 1tems evaluated 1nveolved progreém

mai1ntenance to 1nsure that interaction evaluation resuits
reamained /el1d during ang etter subsequent construction
activities. Initially, Such activities were carriec out ©Ov

visual 1nspections as per paragraph I.7.%5.%5 of Re¢ (4). Thard
party review of visuval 1nspection fcrms attached to Ret (<41
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indiceted thet thie approach was used untal about mid-1984 (Jure
to August pericd). FReview alsc 1nCdicetedo that by thas time,
there were very few changes Lei1ng made that were afttecting D&~
results. Accordinaly, the maintenance ef+ort changed $ron
complete phveical 1nspections to & review of change documentaticon
(€.Q., DCA &' tc determine whether there was a need for physical
inspection., This pafer revié~ was done 1n accordance with FRet¢
(951, The methods described were considered adequate by the tnird
party to 1nsure that potential changes to DSF resuits were
appropriately 1dentified. Documentation of the results ot cthaz
procecss were also considered adequate by the third party.

Trhe criteria review 0of 2.7.4.10 addressed the acceptabilaity ©f
target definition ang 1ndicated that the DSF 1implementation

evaluation would provide further substantiation of target
definrnition adequacy. KRE 1nUicated above, fourteen 1nteracticns
were reviewed as part of this gffore., In all cases,

DEF-i1dertified targets were confirmed by the thirgo party. For
the eight source commodities without DSF~1dentifi1ed 1nteractions,
the third party confirmed thit there were no targete within
potential 1nteraction zones.

The criteria review of 2.7.4.0€ specitically addressed the use o4
intervening barriers during the interaction identification
pPprocess. It was noted that this would need to be assessed during
the Cl& portion of this evaluation. However, 1t was &lsc
adarecsed here (at leas* 1n part). Trhree Ccases are discussed
below ‘specific details cen be $0und 1n “ppeEndl .. .44

Room 93 -- It was noted in the checilist response 1N e
that the only interacticns were with walls ang the ¢loor
although these were not 1dentidied during the DSCG
walli downs., Without the surrounding walls, the lagder lilely
would be the source <or other poterntial 1nteractions.
However, none were 10enti1fiec Lecause juggemenrt was épplied
at trhe time of the DSG walidowne to the extent that such
interactions were not considered crecgible. The third party
corcurs with this jJudgemert.

Room 151 ~-- It was noted 1n the chectlist resp.nse an 11.7
that & lérge motor control center was in cleose provamity Lo
a saftetv-related target (emerqgency liaghting condwt) bt

that th1s wase rot 1dent1f1ed &5 @ potential interactior.,
This was & Cate where Judgement was Used during the U0
walldowr st 1l was considered bv the third party to have been
approprietely applied.

Room 20% =-- It was roted 1n the checllist response an 11.4
that an 1nteraction was postul ated with a nearby corduit.
Feview C* trhe asscciated 1nteractaicn matriy alsoc shows: that
one other 1nteracticn was postul ated with the valve operator
to which the conduit 1§ attecheo. FhyeiCcal 1nspecticorn «leC
showed 1t might he poesible to postul ate 1ntersgTtions wilh
the ediecent ASME chemical adoitive tani and/or ettachec

047



N T TR CHME N )

& of 4

piping (see photo). However, @ judaement wes made &t the
time of the DSC walidowne, that the platform toc which the
ladder attached would provide sufércient capacity &s @

berrier te preclude such interactions. AE such, fno
interactions were postul ated between the ladder and the
tank/piping. The third party CcCOncurs that ¢this wes @&

reascnable judgement.

The barriers described above are o¢ the firset Qroup g1 scussed 1n
=.%.4.26. As was indicated there, the third party concludes that
euch applications cf Judgement were practical recesgities 1n
order +for the DSF to focus on those i1nteracticns that are ot

gi1gnificance.

The criteria review Of 2.7.4,.7F 1ndicated that use cf FMEA would
te assessed during the DSF 1mplementation review. Two ©F the
interactions included an this review were recsolved on the basis
oé¢ FMEA (refer to the completed chechlists sor rooms 162 and 189
1n Appendl: 2. 4A). Third party review indicated that acceptable
methodology had beer used but that the FMEA caleculations were not
beced On the current (at the time of third party review FSAFR.
Eecause of thas, the Froject commited to updating pericdically
the FMEA ralculations to assure that FEAR ctanges are
irCcorporates «s NEecessary. This commitment was included 1n Re¢
(116) and has alsc Gteen incorporated 1nto the new G1F

procedures:.

Tre criteria review Of ~.=.4,7C 1ngicateo that scceptabiliit. O¢
resclution calculaticns woulo be sscessed Oduring the LEF
implementaticon review, Ter cf the 1nteracticns incluged 1n thae
review involved rescluticon calculations (twe Cf the té&n were
resclved strictly orn the basis oOf calculatione while the
remal1ng €10t were resclved us1na physical modifications which
trhercel ves required supporting calculations). Trargd party review
cé the calculations indicated trhat, 1n general . &C1 methdoE we'®E

veen, but th1s was not always thi cCase. The third parts
coriidered that the methods and conclusi10neE were reascratle ‘for
more detalled O1SCUSELION., refer to the completed chechligts *0r

T =4 (both

:U?—!. b

rooms S8, 117, 178, 174, 2WB, NG,
\nteractionsl, and a== {n AppENndl. 2.4AR).
shoulgd be noted trat there were a $ew Glecrepsncies
pment numbere anc actuel
d had no effect on jRteracticn

1t sinally
jdentifi1ed between recorded &awi
but these were minor 1A natureée an

resclution.

NUTLErE.,.

In summary. the pDSF implementaticon ErocCess rrovided reazonatile
assurance that potential source commodities and 1rteracticng ware
iderntified 1N accorgance witti DGF criteria, ANnC that reascnetle

resolutions were made.

2.4.4.2 Dynamic Impact Criteri1a

Ae i1ndicated 1n o, 2.2, several \nterections that

rhed <11 4
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Docket Nos. 50-445-0L
50-446-0L

In the Matter of

TEXAS UTILITIES GENERATING

COMPANY et al.

(Application for an
(Comanche Peak Steam Electric Operating License)

Station, Units 1 and 2

— - - - — S S S

CERTIFICATE OF SERVICE

1, Thomas A. Schmutz, hereby certify that the
foregoing Answers To Board's 14 Questions was served this
10th day of March 1988, by mailing copies thereof (unless

otherwise indicated), first class mail, postage prepaid

to:
*peter B. Bloch, Esquire *B. Paul Cotter, Jr., Esq.
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Board Board Panel
U.S. Nuclear Regulatory U.S. Nuclear Regulatory
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washington, D.C. 20555 washington, D.C. 20555
*Alan S. Rosenthal, Esq. Assistant Director for
cnairman Inspection Programs
Atomic Safety and Licensing Comanche Peak Project Division
Appeal Panel U.S. Nuclear Regulatory
U.S. Nuclear Regulatory Commission
Commission P.O. Box 1029
washington, D.C. 20555 Granbury, TX 76048

*/  Asterisk indicates service by hand or overnight courier.
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*Dr. Walter H. Jordan
£81 West Outer Drive
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Robert D. Martin
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Dr. Kenneth A. McCollom
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1107 West Knapp

stillwater, Oklahoma 74075
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Suite 1250

1050 Connecticut Avenue, N.W.

washington, D.C. 20036

tJanice E. Moore, Esquire
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U.S. Nuclear Regulatory
Commission
washington, D.C. 20555
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1401 New York Avenue, N.W.
Suite 600
washington, D.C. 20005
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