/142 DELARONDE STREET
P O BOX 6708 « NEW ORLEANS LOUISIANA 70174 « (504) 386-2345

L V MAURIN
January 21, 1982 Vice President Nuclear Operatiens
W3P83-0251
A-A1.01.04
3-A20.08

Mr. Thomas H. Novak

Assistant Director for Licensing
U. S Nuclear Regulatory Commission
washington, D. C. 20555

SUBJECT: Waterford SES 3
Docket No. 50-382
Formal submittal of follow up items from SQRT audit

Dear Mr. Novak:

Please find enclosed documentation of the progress and/or completion of all
confirmatory items identified in the Seismic Qualification Review Team audit
for Waterford 3 SES.

A review of these ducuments; as agreed upon in a January 18, 1983, telecon
with Messrs. Jim Wilson, Jerry Jackson, and Jack Singh; should be sufficient
to show that NSSS-PE-25, Boric Acid Tank Circulating Vaive, is the only
remaining confirmatory item.

Resolution of Generic Issues is in progress. Reports/Analyses pertaining
to these issues will be submitted as they are completed.

If you have any questions, please advise.

Sincerely .

L. V. Maurin

LVM/SMJ/jchb
Attachments

ce: Jim Wilson, Jerry Jackson, Jack Singh (EG&G), E. L. Blake, W. M. Stevenson

8302030532 8.0121 . ;\GJ Dis
PDR ADOCK 05500382 L



bece: (w/o Attachments): R. P. Barkhurst, F. J. Drummond, D. B. Lester,
T. ¥. Gerrets, G. B. Rogers, R. W. Prados, C. J. Decareaux, R. F. Bruski,

P. V. Prasankumar, J. R, McGaha, S. A. Alleman, G. R. Pecler,

T. K. Armington, K. R. Iyengar, M. I. Meyer, L. L. Bass, Richard Hymes,
M. G. Williams, S. M. Jones, Kanti Gala, H. B. Mulliken (CE), John Hart
(Ebasco), John Tompeck (Ebasco), John Zudans (NUS), Central Records,

Nuclear Records (3), L _.ensing Library



Before the

UNITED STATES NUCLEAR REGULATORY COMMISSION

DOCKET NO. 50-382

In the Matter of

LOUTSTANA POWER & LIGHT COMPANY

RESPONSE TO SQRT A IDIT

Louisiana Power & Light Company, Applicant in the above captioned proceeding,

hereby files a Response to Seismic Qualification Review Team Audit.

Respectfully submitted,

LOUISIANA POWER & LIGHT COMPANY

v J Botnes:

L.V. Maurin
Vice President
Nuclear Operations

25
DATE: [~ 2473




STATE OF LOUISIANA)

) SS
PARISH OF ORLEANS )

L. V. Maurin, being duly sworn, states that he is Vice President-Nuclear

Operations of Louisiana Power & Light Company and that he is authorized on the part
of said company to sign and file with the Nuclear Regulatory Commission this report.

B Brgen

y L.V. Maurin

Parish and State abov: named, this day of 4 4/.//}2; ’

, MZ‘) /7

Not

SUBSCRIBED AND SWORN to befoze meE 2 Notary Public, in and for the

(_/

MY COMMISSION EXPIRES:

ly (TH L //F




ENCLOSURE

(1)
(2)

(1)
(2)

(1)
(1)
(2)

(3)
(4)

(1)
(2)

(1)

"LIST OF ENCLOSURES"

ATTACHMENTS

Response to PE-31
Response to BOP E-68

Status of Confirmatory Items
Seismic Qualification Completion Schedule

Seismic Qualification Completion Schedule

Status of PE Confirmatory Items

Seismic Qualification Completion Schedule
Seismic Analyses of Muellor 3" Y-Type Strainer
ME-894 Certified Design Report of

Horizontal Pump

Status of PE Confirmatory Items
Seismic Qualification Completion Schedule

Documentation of Telephone Conversation

CURRENT AS OF

9/17/82

10/4/82

10/15/82

11/10/82

12/3/82

1/18/83



CONFIRMATORY ITEMS

Item Description

SQRT NO. Anewered by

1. Control Components BOP-E-68 Enclosure 1
2. Pressure Switch NSSS-ICE-16 Enclosure 1

Low Cil Pressure Switch NSSS-PE-13
3. Boric Acid Make up Pump NSSS-PE-14 Enclosure 2
4. Boric Acid Tank Circulating

Valve NSSS-PE-25 Response expected 1/24/8”
5. Holdup Tank C NSSS-PE-33 Modification in pregress
6. Resister imput card NSSS-ICE-5a Enclosure 3
7. 1151 Indicator NSSS-ICE-8~-1 Analysis in progress
8. CEDM Reed Switch Position NSSS-ICE-15 Enclosure 2

NOTE: Items 1, 2, 3, and 8 closed by above mentioned telecon.
Generic Issue 5 (neglected nozzle loads in stress analysis) closed
by telecon and Enclosure 5.

Dccumentation of Telephone Conversation, January 18, 1983 Enclosure 6




ENCLOSURE 1

SEISMIC QUALIFICATION REVIEW TEAM

RE-AUDIT FOLLOW UP

Attachment (1) LW3-1196-82
Attachment (2) LW3-1174-82

September 17, 1982



EBASCO SERVICES INCORPORATED RGINILE 2R ERASCO

wi Wor s Trage Cenier Nea Yore NY 10048

September 14, 1982
Lw3- 1174-82
File: 7Q-C-5 (1-5-1)

7-D-1

Mr G B Rogers, Site Director
LouisizZna Power & Light Company
P O Box B
Killona, Louisiana 70066
RE: WATERFORD SES UNIT NO. 3

SQRT AUDIT FOLLOW-UP CONFIRMATORY ITEMS -

BOP E-68
Ref: LP&L Seismic Qualification Audit - Summary sheet used at

NRC exit interview on September 3, 1982
Dear Mr Rogers:

Please transmit the following information to Mr R Macek of EG&G
with regards to BOP Item E-68:

Via telephone conversation with Mr W W Schaff of Dayton T Brown
Labs, Inc., Ebasco was advised that all control components tested
did pass the seismic testing program. The anomolies noted were
not malfunct’ 'ns as all components were operable during and after
the seismic testing and this determines whether or not the item
is seismically qualified.

If you have any gquestions, please contact A DeVito on (212) 839-3861.
Very truly yours,
7/
/4:/ R K Stampley

Project Manager

AD:as

cc: Central Records - W3 (2) RECEN_EE .
Nuclear m"ecords/- GO (2) NUC\-U‘R 2gCON
D C Gibbs
L V Maurin SEP 00 13>

ILN: §2-Sle2—
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EBASCO SERVICES INCORPORATED EBASCO

Twe Worig Trace Cente hew York NY 10048

September 17, 1982
LW3-1196-82
File: 2Q-A-3C

Mr G B Rogers, Site Director
Louisiana Power & LIght Company
P O Box B

Killona, Louisiana

SUBJECT: WATERFORD SES UNIT NO. 3
SQRT AUDIT - RESPONSE TO CONFIYMATORY ITEM
PE-31 FROM ORIGINAL SEPTEMBER, 1981 AUDIT

Ref: 1. C-CE-7358, dated 10-26-81
2. Lw3-120-82, dated 2-2-82
3. C-CE-7541, dated 2-24-82

Dear Mr Rogers:

The NRC and their consultant EG&G decided during the audit held
August 31-September 3, 1982 that the subject corfirmatory ite
would have to be reviewed by EG&G's INEL group to close out this
item. The information provided below should be forwarded to EG&G
to assist them in that review.

In Reference 1, it was proposed by CE to eliminate the charging
pump lube o0il switch from the protective circuit of that pump on
account of their inability to establish seismic qualification for
the pressure switch. In the same referenced letter, it was assumed
that the pressure switch would develop a chatter in its contact
during the seismic event that will result in automatic tripping

of the pump.

Our det:siled review of the charging pump protect‘.e circuit indicates
that it is not necessary to expose the charging pump to the damage
on loss of lube o0il, through elimination of pressure switch, since
the circuitry is of such a nature that the chattering contact, due
to the seismic event, will not be able to trip the charging pump.

Our reascning in arriving to that conclusion is as outlined below:

Pleas: refer to the attached Control Wiring Diagram Dwg No. LOU 1564B-
424, Sheet E365.

RECEIVED
"\'“\”.“A-C'\r: WCrD S

O U S

StP 28 w2
w82 - 5500




Septemb ’
¥r G B Rogers -2 - L§§-§19238§7 1582

The N.O. contact of lube o0il pressure switch is closed when lube

o0il pressure is normal and is keeping coil of relay PX continuously
energized. On loss of lube o0il pressure, the pressure switch cortact
will drop off the relay PX, and provided the charging pump is in
operation, will energize the coil of time delay relay 2-2. A t'me
delay of up to 15 seconds may be established on relay 2-2 before it
will pick up and close a contact to trip the charging pump. This
time delay of between 10 and 15 seconds will be a positive indication
that the contact on lube o0il pressure switch opened because of loss
in pressure rather than because of chatter.

Furthermore, we have suggested that the wiring of the tripping contact
2-2 be modified to connect contact 2-2 in series with N.O. of SIS relay,
this will prevent 2-2 from tripping the charging pump during the
emergency operaticn, at the same time we will not suspend the pro-
tective function of the lube o0il pressure switch. The existing lube
0il pressure low alarm remains active during normal and emergency
operation of the charging pump.

The above reasoning was reviewed and concurred to by CE in their
Reference 3 letter.

If you have any gquestions, please advise.

Very truly yours,

X Z Yiue
: R K Stampley
Project Manager
RKS:JKT:as

cc: Central Recordsf- w3 (2)
Nuclear Records)- GO (2)
D C Gibbs
L V Maurin
M williams (LP&L)
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ENCLOSURE 2

SEISMIC QUA" FICATION REVIEW TEAM

RE-AUDIT FOLLOW UP

Attachment (1) Status of Confirmatory Items
Attachment (2) Seismic Qualification Completion
Schedule

October 4, 1982



’ Attachment to LW3-1341-£2 '

. ) b
Page 1

See attachment 42

not approved-_Westinghouse
resubmitted with new test
report (FELL1348B) C-E
technical review completed
but adminsitrative work

not completed.

QTR-1010 and QTR-1008
should replace EL991 as

the applicable qualificatio
references for the Veri-
Trak Retorders. EL1348 {is
contained in QTR-1010.
Retesting by Westinghouse
is required. Testing
completion is.scheduled for
May 1, 1983..

' | of 10 .
' , | B
. ' SEISMIC QUALIFICATION Revision 1
. 10/15/82 -
' NSSS-ICE : COMPLETION SCHEDULE
P.0./SPEC EQUIPMENT SQRT FILE NO. QUALIFICATION INSTAVCLATION
(TAG NOS.) SCHEDULE SUHEDULE
9403341 (rP.0.)
3 See attachment Al NSSS-ICE-5 Equipment has been qualified Equipment installed
| 9270-1CE-0005 accerding to vendor
Rev.0l NSSS_ycE-5a (Westinghouse). Proprietary
(Spec.)| thru 5h reports will be released to
LP&L pending resolution of
proprietary agreement
between Westinghouse and
LP&L. o
(See C-CE-7987 of 10/4/82)
NSSS-ICE-9-1
same P.0. and Original seismic test
Spec. as above NSSS-ICE-9-2 (Westinghoue # EL991) Equipment installed.




1SSS -
Plant Engineering (PE)

SEISMIC QUALIFICATION
COMPLETION SCHEDULE

ch'e' 2 _of '0.

P.0./SPEC

EQUIPMENT SQRT FILE NO. QUALIFICATION INSTALLATION
(TAG NOS.) SCHEDULE SCHEDULE

910204 BM 1307 NSSS-PE-36 Rev 1 Oct. 30, 1982

9270-PE (CE Tag)

704 Rev 04 Fisher 3" valve

9102040 CH 210 Y NSSS~PE-26 Rev 1 Oct. 30, 1982

9270-PE Fisher 1" valve

704 Rev. 04

9102040 on 512 NSSS-PE-27 Rew 1 Oct. 30, 1982

9270-PE Fisher 3" Valve

104, Rev, 04

9204018
9270-PE
404 Re . 2

Not A -allable

Fuel Pool Pump

3" "Y" Type Stralner

NSSS- PE-38

NSSS-PE-16

Jan. 1, 1983

s C.4" oo .
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SEISMIC QUALIFICATION

- - -

.
Page } ol _'_(_’_

BOP-146C
COMPLETION SCHEDULR
i H
‘ i
F.0./SPEC EQUIPHMENT SQRT FILE NO. QUALIFICATION INSTALLATION
(TAG NOS.) SCHEDULE SCHEDULE
401641 FE-HV 52G¢° File no not assigned Revised Test Report expected| Installed
52948 by 11/15/82.
52955 '
(Alr Flow Measuerment i
station-Pitot Tube)
403485
See attachment A) SQ-1C-4 Report received. Review Installed
SQ-IC—&A in progress.
403642 By 9/83 Installed

See attachment A4

SQ-1C-4B - .




- —— -

BOP-Electrical

SEISMIC QUALIFICATION
COMPLETION SCHEDULE

- — - ——

P.0./SPEC

EQUIPMENT SQRT FILE NoO, QUALIFICATION P INSTALLATION
(TAG NOS.) SCHEDULE SCHEDULE
401657 (1) 120v & 125 vbC SO-E-15 Recieved copy of Selesmic Repory Installed
LOU 1564 POP's 8/20/82. To be reviewed for :
279¢C 390-7*;391-Sh approval. Review in progress.
394-SA;195-5B
JAL-DC-S
IBl-DpC-S
(2) PBattery Disconnec SQ-E-15A Reclieved report approval letter Installed
Panels not written - will be complete
JA-S by 9/15/82 = Complete
iB-S
JAB-S
4031659 Refueling SQ-E-86 . Received copy of report from Installed
LOU 1564 9D Disconnect & BIW. SAG group reviewed witn
Assembles; “4} comments on 8/25. To
Reactor Vessel .

Head Assemblies;
Cable Seal
Assemblies

resolve open items before repor
is accepted W

N

S —




BOP - Mechanical

i SEISMIC QUALIFICA'HON!

COMPLETION SCHEDULE

-

-

P.0./SPEC EQUIPMENT  SQRT FILE NO, QUALIFICATION INSTALLATION
(TAG NOS.) : SCHEDULE SCHEDULE
'
NT-403458
LOU-1564099A No File Established Yet
267 2C5-v3il1 - Schedule for report submittal
2Cs-v312 ”

by 9/10/82 - . .

Certification Received.
Review in Progress.




BOP - Mechanical

SEISMIC QUALIFICATION
COMPLETION SCHEDULE

i Page & of 10

— ——

P.0./SPEC

EQUIPMENT SQRT FILE NO. QUALIFICATION . OINSTAI.MTIOIG
(TAG NOS.) SCHEDULE SCHEDULE
i
NY-401501 '
LOU-1564,.102
1 SMS-V650 (B) No File Established Yet Report SR-6684 R2 has been

3 SMS-V652 (2) o reviewed with comments. :

53 3EG-V616B = Awaiting supplier response. )
265 SFW-V1522 "
352 6AC-V721 »
395 JAE-V61S "
421 JCC-V642 (&) »
4t4 SFW-V1522 (g) "
447 2FW-V1531 (6) »
494 JAC-V778A -
JAC-V7179A -
JAC-V7B0A/B "
JAC-VIB1IA/B »
JAC-VI82 -
JAC-V78) "
498 2CC-v652 (14) »




BOP - Mechanical

- —— -

SEISMIC QUALIFICATION
COMPLETION SCHEDULE

.
- - -

y h
Page l__ of 10

-

F.0./SPEC

EQUIPMENT
(TAG NOS.)

SQRT FILE NO.

QUALIFICATION
SCHEDULE

INSTALLATION
SCHEDLE

577

578

628
629

630

631

632

633

634

6AC-V78BS
6XX-V316

vii?

vV3i8

vile

V320

vi2i
JCF-V640
JCF-V642
7XX-v322
2M5-V1524 (B)
ING-V6B4L  (B)
31A-V613
JTA-V611
JAC-VB09 (g)
2XX-V700
thru VB09 (110)
2XX-v810
thru V849 (40)
2XX-v850
thru V-860 (10)
2XX-V860
thru V-863 (4)

No File Established Yet
L1

Report has been reviewed ultq

comments "

VPSRV I - mm




BOP - Mechanical

SEISMIC QUALIFICATION
COMPLETION SCHEDULE

P.0./spec / Ttem

EQUIPMENT
(TAG NOS.)

SQRT FILE NO,

QUALIFICATION
SCHEDULE

INCTALLATION
SCHEDULE

NY-401506
LOU-1564.083B
246
. 247
248
249
250

251
252

NY-403522
LOU-1564, 103A

219A
226A

ISI-v2510 (2)
1S1-V1592 (6)
2CH-V1530
2CH-V1542
2XX-V500 (59)
thru V558
2XX-V559

thru V583
1XX-V900 (27)
thru V926

IWM-V223 (2)
IWM-V224

No Flle Established Yet
”

No Flle,!ptabli.hed Yet
. ”

Report has been reviewed with:
comments " i

-~

Seismic report received.
Réview in progress.




-

SEISMIC QUALIFICATION
COMPLETION SCHEDULE

BOP - Mechanical
P.0./SPEC EQUIPMENT SQRT FILE NO, QUAI.I'ICATIM INSTALLATION
} (TAG NOS.) SCHEDULE SCHEDULE
| i
NY-403572
LOU-1564 ,089A |
5 Dry Clg. Twr. Area |

Sump Pump Motors (2)

No File Established Yet

Report being reviewed.

- —




BOP - Mechanical

SEISMIC QUALIFICATION

COMPLETION SCHEDULE

1

P.0./SPEC’ - -¢®™

EQUIPMENT
(TAG NOS.)

SQRT FILE NO.

QUALIFICATION
" SCHEDULE

. *  INSTALLATION

SCHEDULE

NY-403661
LOU-1564.105A
1

NY-403674
LOU-1564.068
5

2MS-R613A
2MS-R614A
2ZMS-R615A
2MS-R616A
2MS-R617A
2MS-R6IBA
ZMS-R619B
2M5-R620B
MS-R621B
2MS-R622B
2MS-R623B
2MS-R624B

2S1-E1587A
2S1-E15888

No File Established

MNo File !qtlblinhed
"

Report being reviewed.

Report being reviewed.
"

——
TR S ———
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e

systIne

22
23

24

25

F arimaaecll o
Plaat Protection
EQUIPMENT
AVAILABILITY
TAG OR FOR INSPECTION
IDENTIFICATION IN FIELD
CPC/CEAC Cenctral Later
Processing Unit
CPC/CEAC MACS Chassis Later
CPC/CEAC Power Supply Later

CEA Position Isolation Later
Mmplifiers

§Y-103A, B, C, D Yes
RY-010A, 3, C, D Later

Reactor Trip Switchgear Yes
Cabinet

ESFAS Auxiliary Relay Yes
QGabinet

Process Instrument Rack Yes

TY=112CA-1/TY-112HA-1/ Yes
TY-122CA-1/TY-122HA-1/
PY-1013A-1/PY-1013A-2/
PY-1023A-1/PY-1023A-2/
LY-305A-1/PY~-352A~1/SPARES
PY-101A-1/PY-101A~2/
PY-102A-1/PY~1024-2/
LY-1113A-1/LY-1113A-2/
LY=1123A-1/LY~1123A~2/
PY-351A-1/SPARES
TY-112CB-1/TY-112HB-1/
TY-122CB~1/TY-122HR-1/
PY-10138-1/PY-10133-2/
PY-10238-1/PY-10238-2/
PY-101B-1/PY-101B8-2/
PY-1023-1/PY-1025-2/
1Y-11138~1/LY-1113B-2/
LY-11238-1/LY-1123B-2/
PY-3518~1/SPARES
TY-112CC-1/TY-112HC-1/
TY-122.7-1/TY-122HC-1/

SQ REFORT

FILE NO.

NSSS-ICE-2b

NSSS-ICE-2c
NSSS-ICE-2d

NSS5-1CE-2e

NSSS-ICE-2f
NSSS-ICE-2g

NSSS-ICE-3

NSSS-ICZ~

NSSS-ICE-3
NSSS-ICE-3a

T e

Sheet 246 of 232

TR - e



§YSTEM: Plan: Protection
“ -

ITEM

25
(Cont'd) -

26

27

/o
EQUIRMENT
AVAILABILITY
TAG OR FOR INSPECTION
IDENTIFICATION IN FIELD
PY-101C-1/PY~101C=2/ lacer

PY-102C-1/P¥-102C-2/
LY-305C-1/PY-3520~1/SPARES
PY-1013C~1/PY-1013C-2/
PY-1023C~1/PY~1023C-2/
LY-1113C-1/LY~1113C=2/
LY-1123C~1/LY-1123C-2/
PY-331C~1/SPARES
TY-11200=-1/TY-112ED-1/
TY-1220D~1/TY=122HD~1/ .
PY-1013D=-1/PY-1013D~2/ *
PY-1023D=1/PY-1023D=2/
LY-305D=1/PY=352D~1/SPARES
PY-101D-1/PY-101D-2/
PY-10D=1/PY~102D~2/
LY-1123D-1/LY-1123D~2
PY-351D=1/SPARES

TY-303Xx, 7TY-303Y, TY-351X, Later
TY-352X, TY-351Y, TY-352Y%

TY-112CA, TY-112C8, Later
TY-l12CC, TY-1120D,

TY-122CA, TY-12208,
TY-122CC, TY-1220D,

TY-112HA, TY-112HB,
TY-1128C, TY-112HD,
TY=-1228A, TY-122HB,
TY-1228C, TY-122FD,

PY-101A, PY-1013, PY-10lC,
PY-101D, PY-103, PY-104,
PY-303X, PY-303Y, PY-102aA,
PY-1028, PY-102C, PY-102D,
LY-305A, LY-3058, LY-305C,
LY-305D, PY-1013A, PY-10138,
PY-1013C, PVv-1013D, PY-1023A
PY-1023B, PY-1023C, PY-1023D,
LY-1113A, LY-1138, LY-1113C,
LY-1113C, L7=1123A, LY¥Y-11238,
LY-1123C, LY-1123D, LY-110X,
LY-110Y, PY-105, PY~106,
PY-351A, B, C, D

PY-3524, B. C, C

= r~| o =~ = Shee: 247 of 131
SQ REPORT

FILE NO. ACCESSORIES
NSSS-ICE-5b

NSSS-ICE-5c




SYSTEN:

30

3l

32

‘Plant Protection

EQUIRENT
AVAILABILITY
TAG OR FOR INSPECTION
IDENTIFICATION IN FIELD
. JC-002A/JC-002A~-1/ Later

PC-103/PC-103-1/SPARE/
PSTA-A, JC-002B/JC-00238~1/
PC~104/PC~104~1/SPARE/PSF A-B
JC=002€/JC-002C~1/PC~105/
SPARE/SPARE/PSFA-C, JC-002D/
JC=002D0-1/PC~106 /SPARE/SPARE/
PSFA-D

JA=002A/ JA-<002A~1 ", later
JA=0023/JA-0023-1
JA=002C/JA=002C-1
JA=002D/ JA=002D~1

PA-103/PA-103-1, PA-105 Later
PA-104/PA-104~1, PA-104

TY-3351X-1, TY-331Y-1, Later
TY-303x-1, TY-303Y-1
PY-1023A-3, PY-1023A~
LY~-110Y-1, LY-101Y-2
PY-10133-3, PY-10133-4
TY-352Y-1, TY-352X-1,
PY-1024-3, PY-1024<
LY-1113A-3, LY-1113A<
JY-0QlA, JY-00lA-l
PY-1023-3, PY-102B-4
PY-1013A-3, PY-1013A<
LY-11238-3, LY-1123B~4

JY-0QlC, JY-001D Later
JY-002A, JY-002A-1

LY-1123A-3, LY-1123A<
LY-110x-1, LY-110X-2

LY-113B-3, LY-113B-4

PY-10238-3, PY-1023B~4

JY-002B, JY-002B~1

J¥-002¢, JY-002C~-1

JY-0C2D, JY-002D-1

SQ REPORT

FILE NO.

NSSS-ICE-5d

NSSS-ICE~5e

NSSS-ICE-5f

NSSS-ICE-3g

NSSS-ICE-5h

[ —

“Sheet 248 of 251

ACCESSOPIES

ME e T ——



~

(

()

SYSTEM:

I
1

TAC OR

IDENTIFICATION

-
-~ -

! >

LOUISIANA POWER & LICHT COMPANY

WATERFORD SES UNIT NO. 3

SEISMIC QUALIFICATION SUMMARY

Muclear Instrumentation

EQUIPMENT
AVAILABILITY

FOR INSPECTION

IN FIELD

JI-RC~0003A
JI-RC-0004A
JI-RC-00033
JI1-RC-0004B
JI-RC-0003C
JI-RC-0004C
JI-RC-0003D
JI=-RC-0004D
JI-RC-0001A
JI-RC-0001B
JI-RC=0001C
JI-RC-0001D

JR-RC-0002A
JR-RC~0002B
JR=-RC-0002C
JR=-RC-0002D

JR=-RC=-0001

Muclear Instrument

De tector

Nuclear Instrument

Preamplifier

Tes

Yes

Yes

Later

Later

S$Q REPORT

FILE NO.

NSSS-ICE-8-2

NSSS-ICE-9~-1

NS§S-ICE-9-2

NSSS~1CE-13

NSSS-ICE-14

o p-
=T o

Sheet 130 of 231

ACCESSORIES
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> ™ o

: LOUISIANA POWER & LIGHT COMPANY 3
- WATERFORD SES UNIT NO. 3
£y, SEISMIC QUALIFICATION SUMMARY
SYSTEM: Reactor Coolant
EQUIRENT
. AVAILABILITY
TAG OR FOR INSPECTION SQ REPORT
ITEM IDENTIFICATION IN FIELD FILE NO. ACCESSORIES
1 TT-112CA, CB, CC, OD No NSSS-ICE-54
TT-122CA, 'CB, CC, O
TT-112KA, HB, HC, HD
TT-122BA, EB, BC, HD
2 P1-101A, PI-101B, PI-101T  Yes ' NSSS-ICE-8-1 J
PI-101D, L1-110X, LI-110Y
3 TI-1C2HA, TI-102EB, Yes NSSS-1CE-8-2
TI-102EC, TI-102ED
TI-102CA, TI-102CB
T1-102CC, TI-102CD
PI-1024, PI-1028B, PI-102C,
PI-102D
C’ 4 TR-102HA, TR-102CA Yes NSSS-ICE-9-1
5 LR-110X, PR-102A Tes N385-1CE-9-2
6 TE-111X, TE-121X Yes NSSS-1CE-10-1
TE-112CA, CB, CC, CD
TE-122CA, CB, CC, CD
TE"IIZHA. np BC| m
TE-122RA, EB, HC, HD
7 PT-100%, Y Yes NSSS-ICE-" .-1
PT-101A, B, C, D
PT-102A, 8, C, D .
PT-103, 105 ’
- LT-110X, Y Yes  NSSS-ICE-11-2
B PT-104, 106 Yes NSSS=ICE-11=€

PS-224X, Y, 2 Yes " NSSS=ICE-16




(

SPECIFICATION: 164,421
PUKCHASE ORDER: NY 403485

Y Attachment A3

P

SHEET | OF 10

VENDOR: 1TT BARTON
PO ITEM GCENERAL DESCRIPTION SQRT FILE VENDOR SEISMIC
NO . OF EQUIPMENT NO. REPORT NO. LW) ACCEPTANCE NO. TAG NO. 7]
B6 Flow Indicatine Swit ch SQ-1C-4 Qualification IW3I-1855-79 (Waiver) FIS-FW-8331-AS
SQ-1C-4A Testing in Progress LW)-1345-81
Test Report : December 24,1981
R1-580-1 LW)-818-80
R})-288A-1 August 12, 1980
Y b o “ - FIS-Fu-833T b5
Abb - - - . FIS-FW-8330 A5
Av? - - o - FIS-FW-8330 8BS
A8 Differential Pressure Indicating - " - LPIS-FW-8120 AS
Swtich
AY - e “ . - DPIS-FW-8320 BS
AlO ” " - . DPIS-WV-5051 AS
ALl - " - - DPIS-NV-5051 ns
Al2 " o - - DP1S-1V-5055 AS
Al) = - " a PP IS-NV-5055 BS
“ " “ " PPIS-IV-5056 AS

Al4




/ e
() ) i
SPECIFICATION: 1564.421 SHEET 2 QF 10
PURCHASE ORDER: NY 403485
VENDOR: 1TT BARTON
PO TIEM GCENERAL DESCRIPTION SQRT FILE VENDOR SEISMIC
_ NO. OF_EQUIPMENT NO. REPORT_NO. LW) ACCEPTANCE NO. e wo. |
AlS Differential Pressurcre Indicating SQ-1C -4 Qualification LWI-1855-79% (Waiver) DPIS-NV-5050 BS.
Switch SQ-1C-4A Testing in Progress  LW3-13/5-81
Test Report December 24,1981
R1-580-1 IW3-818-80
RI-288A-1 August 12, 1980
Al6 - - » " DPIS-HV-5061 AS}
Al " " 4 - DPIS-UV-5061 bS
AlB " - o _ DPIS-HV-5220 AS
Al9 » " - - " DPIS-NUV-5220 BS
A20 . - o " " DPIS-HV-5221 A
Azl o = 2 " DPIS-HV-5221 8BS
A22 . " - " DPIS-KY -5257 AS
A2) » . - ad DPIS-NV-5257 RS
A28 Flow Indicating Swi’ ch . " " FIS-AC-5001 §
A29 » 4 " - FIS-AC-5002 S




., v k.

( \ 1/4\4 l/—.\ F
SPECIFICATION: 1564 .421 : SHUEET ) OF 10 |
PUKCHASE GRDER: NY 40485 ’ .

VENDOK: 1TT BARTON }
PO 11EM CENERAL DESCRIPTIN SQRT FILE VENDOR SEISMIC
_ NO. OF EQUIPMENT NO. REPORT NO. LW3 ACCEPTANCE NO. TAG NO. |
A0 Flow Indicating Swit ch SQ-1C~4 Qualification LW3)-1855-79 (Waiver) F15-AC-5004-58
SQ-I1C-4A Testing in Progress LW3-1345-81
Test Report December 74,1981
R1I-580-1 LW3-818-80
R3I-288A-1 August 12, 1980
Al " v " " FIS-AC-5006 S
Ad2 w " . - FIS-AC-5010 5 E
A)) . - " . FI1S-AC-5011 s
Ane . " " " " " FIS-AC-5012 §
AdS " o " " : " FIS-AC-5013 s
Al6 » - " - FIS-AC-5030 AS
A7 " " " " FIS-AC-5030 BS
A8 ' " " " " FIS-AC-5010 ¢S
C1 " " “ " FIS-AC-5040 AS
©2 - - " o i FIS-AC-5040 BS




( °
SPECIFICAT LON: 1564 .421
PURCHASE GeDER: NY 403485
VENDUR: 11T BARTON

PO 1TEM CENERAL DESCRIPTION SQRT FILE VENDOR SEISNIC
NO. OF EQUIPHMENT NO. REPORT NO. LW]) ACCEPTANCE NO. TAC NO. b
A9 Flow Indicating Swit ch SQ-1C-4 Mualification LWI-1855-79 (Waiver) F15-CC-5070 AS
SY-IC-4A Testing in Progress  LW3-13415-81 )
Test Report December 24,1981
R3-580-1 Lw3-818-80
R3-288A-1 August 17 1980 !
AGL " . ” - F15-CC-5070 BS
A4 " " " - FIS-CC-5070 €S |
AG2 " " " ' " FIS-CC-5770 AS
A3 . . o . - - FIS-CC-5770 AlS
A " AT " " " FIS-CC-5770 A2S
A4S o » . » FIS-CC-5770 BS
A b o - - i FIS-CC-5770 BlS
AL - - e e FIS-CC-5770 B2S
AL B w » » - FIS-CC-5770 CS
Al " v " » FIS-CC-5770 Clis




SPECIFICATION:

()

1564.421

" PURCHASE ORDER: NY 403485

) ’
SUEET 5 OF- 10

VENDCR: TTT BARTON
PO PiTEM GCENERAL DESCRIPTION SQRT FILE VENDOR SEISMIC
__NO. OF EQUIPMENT WO. REPORT NO. LW3 ACCEPTANCE NO. TAC NO. L
AS0 Flow Indicating Switch SQ-1C-4 Qualification LW3-1855-79 (Waiver) F18-CC-5770 C25
SQ-1C-4A Testing in Progress  LW3-1345-81
Test Report December 24,1981
R3-580-1 LW3-818-80
RI-288A-1 Acgust 12, 1980
AS1 - e - " FIS-CC-5770 ps
A5? " . " " FIS-CC-5770 D15
AS) » " . - F15-CC-5770 D2S
ABO Level Switch " » " LS-M5-0311 S
AB1 " 3 " " " LS-MS-0312 AS
A2 o " o . LS-M5-0312 BS
A8) " - b . LS-MS-0313 AS
AB4 o & - - LS-MS-031) BS
c) Pressure Switch . o PS-NG-0940 AS
Ch " - " " PS-NC-0941 BS




("
SPECIFICATION: 1564.421

PURCHASE ORDER: NY 403485
VENDOR: ITT BARTON

"2

’

SHEET 6 OF 10

PO ITEM GF 'ERAL DESCRIPTION SQRT FILE VENDOR SEISMIC
NO. OF EQUIPMENT NO. REPORT NO. LW3 ACCEPTANCE NO. TAG NO.
cS Pressure Swit ch SQ-1C-4 Qualification LW3-1855-79 (Waiver) PS-NG-0942 AS
SQ-1C-4A Testing in Progress LW3-1345-81
Test Report December 24,1981
R3-580-1 LW3-818-80
R3-288A-1 August 12, 1980

o
PS-NG-0943 RS

c’ "

PS ¥G-0944 AS i

ca AL

PS-NG-0945 BSs |

c’ L

PS-NG-0946 AS

clo " .

PS-NG-0947 B

El " " " " PS-CC-3081
=3
E2 " " " " PS-CC-J082
El " " - ” PS-CC-308) A
E4 " " - " PS-CC-308) B

I") " "

PS-CC-3083 ¢




( . ™) , = ;

CSPLCLIFICATION: 1564.421 ST 7 OF 10
PURCHASE ORDER: NY 40348 iy
VENDOR: 1TT BARTON
0 ITEM CENEKAL DESCRIPTION “QRT FILE VENDOR SEISMIC

NO. OF QUIPMENT NO. REPORT NC. LW} CCEPTANCE NO. _TAG NO, n
E6 Pressure Switch SQ-1C-4 Qualification IW3-1855-79 (Waiver) PS-CC-308) b
SQ-1C-4A Testing in Progress LW3-1345-81
Test Report Decemier 24,1981
RI-580-1 LW3-818-80 l
RI-28BA-1 August 12, 1980 |
k7 - " " o ) PS-CC-3084 A
ESB " " » " PS-CC-3084
E9 l ” » » FS-CC-3084 ¢
E10 " : " " - " PS-CC-3084 D }
”.c —’
Ell » ’ " e . PS-CC-3086 ]
El2 . . " o PSIA-9740 A
EL] - . n » - PSIA-9740 B
1 Level Mndicator " " " "L1-0S-7123 AS
" ” » L1-CS-7123 BS




(\ .'_,’\I : ’\\ y
CSPECIFICA N: 1564.421 SHEET B8 OF 10
PURCHASE ORDER: NY 403485
VENDOR: 1TT SARTUN
PO 1TEM CENERAL DESCRIPTION SQRT FILE VENDOR SELSMIC
NO. OF EQUIPMENT KO. REPORT NO. LW} ACCEPTANCE NO, TAG NO.
AS] Flow Indicating Switch SQ-1C-4 Qualification 13-1855-79 (Waiver) FIS-CC-7651 AS
SQ-1C-4A Testing in Progress wW3-1345-81
Test Report December 24,1981
R3I-580-1 LW3-818-80
R3-288A-1 August 12, 1980
ASH " " " " FIS-CC-7651 BS
cas <uiamil
A59 ” - - - FIS-CC-7750 A5
A60 " " " » FIS-CC-7750 BS
—
Abl = » ‘ " FIS-CC-7850 AS
A62 " " " " FI1S-CC-7850 BS r
A63 - " » . F1S-CC-7850 CS
AbL ", " " . FIS-CD-2202 A
A6S " " " " FIS-CD-2202 B
Pressure Switch " . " ) PS-S1-3149 A
i ” “ - PS-S1-3149 1




(M

CPECIFICATION: 1564.421
PURCHASE ORDER: NY 403485
VENDOR: 1ITT BAKTON

¢ )

SHEET 9 OF 10

PO ITeM CENERAL DESCHRIPTION SQRT FILE VENDOR SEISMIC
_ Mo, OF EQUIPMENT NO. REPORT NO. LW3 ACCEPTANCE NO. TAG NO.
Pressure Switch SQ-16G -4 Qualification IW3-1855-79 (Waiver) PS-S1-3148 A
SQ-1C-4A Testing in Progress 1LW)-1345-81
Test Report December 24,1981
R3-580-1 LW3-818-80
R3-288A-1 August 12, 1980
" - ” - PS-SI-3i48 B
cs - a " PS-CH-0206
< o » o PS-CIt-0208
" . o ) " "S-CH-0224 X
.“ "
" ‘ " o " PS-CH-0224 Y

PS-CH-0224 2

PS-CN-0229 X

"

PS-CH-0229 Y

PS-CN-0229 2z

"

-

PS-CH-0234 X




( ™
»
SPeCIFICATION: 1564.421

CPURCHASE OKDER: NY 403485
VENDOY: 11T BARITON

LN

)

SHEET 10 OE 10

10 1TEM GENERAL DESCRIPTION SQRT FILE VENDOR S* ISMIC
NO. OF EQUIPMENT NO. REPOXT NO. LW3 ACCEPTANCE NO. TAG NO.
Pressure Switch SQ-1C-4 Qualification LW3I-1855-79 (Waiver) PS-CH-0234 Y
SQ-1C-4A Testing in Progress  LW3-1345-81
Test Report Decemb - 24,1981
R3-580-1 LW3-818-80
R3-288A-1 August 12, 1980
" » . " PS-CN-0234 2
" L1 L1 "
" L " L1
N ” . " " PS-CC-7032 A
- = i " " " PS-CC-7032 B
D45 Gl - - - PS-S1-7140 AS
D4 6 - s ” > PS-S1-7140 BS
E) Level Switch " " - .S-EG-1979 AS
L4 » - i » LS-EC-1979 BS




Abachment A4 - :

N
SPECIFICATION 1564.402A SHEET | OF »
PURCHASE ORDER: NY 403642
VENDOR: ITT BARTON
PO ITEM CENERAL DESCRIPTION SQRT ¢t ILE VENDOR SEISMIC
o, OF _EQUIPMENT NO. HEPORT NO. W) ACCEPTANCE HO. TAG NO.
ADL low Differential Pressure Trans- SQ-1C-t% Qualification Attachment to DPT-WV-5067 AS
mitter Testing in Prosress Letter LW3}-111-78
Seismic Qualif.
Test Procedure
de IND NO5991
Document Number
999.5002.2
" ™ " DPT-UV-35067 BS
" I " DPT-HV-5068 AS
" e " DPT-UV-5068 BS
" " » DPT-NV-5105 AS
" i . DPT-HV-5105 BS
" » " DPT-NV-5270
" » " DPT-NV-52 71 AS
- s » DPT-NV-5271 BS
" = i ; DPT-NV-5272 AS

TR ————————




© SPLULFICATION:
PUKCHASE ORDEKR: NY 403642

VEWDOR:

ITT BARTOUN

1564.402A

SHEET 2 0l'°.

.

3

-

PU 11EM GCENERAL DESCRIPTION SQRT FILE VENDOR SLISMIC
NO., OF EQUIPIELNT NO. REPORT NO, LW) ACCEZPTANCE NO. TAGC NO.
AlLD low Differential Pressure Trans- SQ-IC-48B Qualification ‘ttachment to DPT-iIV-52/2 BS

mitter

Testing in Progress
Seismic Qualif.,
Tes. Procedure

Code INU NO5991
Document Number
999.5002.2

etter LWlI-111-78

———

o

DPT-HV-5273 AS
i

DPT-NV-5273 B3

DPT-HV-5274

—_—

AS

Lo

DPT-NV-5274

DPT-UV-5275

DPT-UV-52175

DPT-HV-5276

DPT-UV-5276

BS

DPT-NUV-5271

AS




(M

CSTRECIFICATION: 1564.402A
PUKCHASE ORDER: NY 403642

SHEET 3 OF 3,
’

VENDCR: TIT BARTON
PO I1TEM GCENERAL DESCRIPTION SQRT FlL.o VENDOR SEISMIC
NO. OF EQUIPMENT NO. REPORT NO. LW3 ACCEPTANCE NO. TAG NO.
A2} low Differential Pressure ‘irans- SQ-1C-4B Qualification Attachment to DPT-HV-5277 B"
mitter Testing in Progress Letter LW3-111-78
Seismic Qualif.
Test Procedure
Code IND NO5991
Document Number
999.5002.2
Al4y " - " " FT-UV-5065 AS
A25 ; = " " " FT-1IV-5065 BS
A26 " " " " FT-UV-5066 AS
A21 . < " " » FI-IV-5066 BS
A28 . w e » FT-UV-5294 S




ENCLOSURE 3

SEISMIC QUALIFICATION REVIEW TEAM

RE-AUDIT FOLLOW UP

Attachment (1) Seismic Qualification Completion Schedule

October 15, 1982



RESPONSE TO CE/PLANT ENGINEERING
CONFIRMATORY ITEMS FROM WATERFORD UNIT #3

SQRT RE-AUDIT

ITEM

COMMENTS/RESPONSE

GENERIC

Comment :

It was noticed that during the review of NSSS-PE-10
(Deborating lon Exchanger), NSSS-PE-15 (Purification
Filter) and NSSS-PE-33 (Holdup Tank), nozzle loads
were negelected in the stress analysis. This seems to
be a coneric pattern.

RESEOHSQ

Nozzle loads for this equipment (seismic category
tanks, HXS, Filters and lon Exchangers) were orig -ally
simulated in the seismic analyses by 1creasing the
sesimic accleration loading imposed on these
components. This ~imulation was considered to be
conservative beca. - the component supports were judged
to be more highly loaded than they would be if the
appropriate seismic and nozzle loads were considered,
In response to the SQRT audit c~ncern, a follow-on
effort has been_ .nitiated to confirm that the original
approach was conservative.

A1l of the design repor* for the applicable CE
equipment have been reviewed and nozzle loacs have Deen
directly evaluated to determine their effect on
component supports. In all cases, the original suppore
loadings were more severe.

A1l components are also being evaluated to confirm that
nozzle-to-shell juncture stresses are with.n acceptabdle
levels., This effort will “~ completed thortly and tne
results of the evaluatio 11 be forvarded.

GENERIC

Comment

tatus of equipment not yet seismically quaiified and
their qualificat »n schedule should be provided to
NRC. This status should be submitted monthly until
comoletion of qualification of all safety related
equipment.

Response

Status is given on Attacnment (2)




T
AI;M

COMMENTS/RESPONSE

TTEM NO.NSSS-1

SQRT nO. NSSS-PE-14

BA MAKEUP PUMP
SPECIFIC ITEM:PUMP 8

Comment

y [ Explain basis for load cases 4 & 5 and snow that
they are conservative,

RESEOGSQ

Load Case 4 is "nozzle plus impeller loads in the x-
direction". Load Case 5 is "nozzle plus irpeller loads
in the z-direction". CE has reviewed these loading
cases in detail ¢« d confirms that these loadings
encompass the most severedirection possible for the app-
lication of nozzle loads

Comment

2. Explain load combinations used .or computing
bolting stress and show that they are
conservative.

Response

The load combinations used for computing bolt stresses
include those loads from seismic accelerations in both
transverse directions (note that a vertical accele-
ration would have no effect on the bolts), impeller
loads, and nozzfe loads in the most severe direction.
CE has reviewed these loads and confirms that they are
conservative.

ITEM NO. NSSS 2

SQRT NO. NSSS-PE-25
BORIC ACID TANK CIRC.
VALVE

SPECFIC ITEM:
3CH-F1718

Comment

s Provide certification that the computer
calculations based on Engineering Standard ES100
Rev. B dated 4/8/75 have been verificd.

RESQOHSC

CE has contacted the vendor on this issue and is
currently awaiting a reply. Tris reply is exoected
pefore 10/31/82.

Comment
r 8 Confirm that deflections zalculated in Seismic
Analysis for Order 1-46610 dated April 2, 1876 for

tag number CH-511 will not interfere witn valve
closure.

Response

Same as Previous Response.




TSEM COMMENTS/RESPONSE

ITEM N0. NSSS 5 Comment
SQRT No. NSSS-PE-52
FW CONTROL VALVE Verification of computer program £S100, Rev., & (&/8/7%)
SPECIFIED ITEM: is being performed for Item NSSS-PE-25. Results 111
SFW-FMB34 also be applicable here.

Response

Ct has contacted the vendor on this issue and is
currently awaiting a reply. This reply is expected
before 10/31/82.

"



RES”UNSE TO OUTSTANDING ISSUES DEVELQOPED AT
THE LP&L SQRT AUDIT FOR NSSS I&C ZQUIPMENT

ITEM

COMMENTS/RESPONSE

ITEM NO. NSSS-7
SWRT NO. NSSS-TCE-8-1
1151 INDI

SPECIFIC ITEM: PI-101B

Comment

1. “The test on the indicator shows a 5% variation between
the reading before and after test. The spec r¢ .ired
1.5% variation. Why was the indicator operabiliy,
variation accepted?

Response

A< explained at the SQRT Audit, the specified 1 1/2% required
= _racy is a purchase specification, but is not meant
account for earthquake - induced uncertainties. These
uncertainties are reviewed for acceptability by an Instrument
Uncertainty Analysis. This analysis is to be performed on
all safety-related applications of the Sigma 1151 and 1251
indicators. This analysis will be performed using the 5%
uncertainty found in the current documentation. The
Uncertainty Analysis will be completed for the Sigma
indicators by January 14, 1983.

Comment 2

2. Provide & spectra at the location of the instrument in
the panel.

Response
Closed - See Ebasco Letter LW3-1131-82 dated 8/31/82.

ITEM NO. NSSS-6
SQRT NO. NSSS-ICE-5a
RESISTOR TNPUT CARD
SPECIFIED ITEM:

Comment _

1. Verify by means of test data that operability of resistor
input card was demonstrated during the test.

Response

Letter, W. J. Ritter - Westinghouse, Industry Electronics
Division, to T. A. MacNair - Combustion Encineering, I&CZ
Department; Subject - NCI Resistor Card Se:smic Operability
Doc'mentation, dated September 10, 1982 (attached).

Comment

2. Determine if loose cables in cabinet will be tied down
at a later date (supply date). Indicate procedures to
secure cables ‘n cabinet.

Response

Closed. See Fishback & Moore procedure CP-307 page 5 ¢ Z3.
Also, Ebasco letter from Wills to DeBevin dated £/2/82.




ITEM COMMENTS/RESPONSE
ITEM NO. NSSS-12 Comment
SORT NO. NSSS-TCE-15 1. The CEDM which houses the transmitter was tested biaxially,

CEDM REED SWITCH POSITION
INDICATOR .
SPECIFIED ITEM:

but only in one horizontal axis. This was bzse” v~ the
assumption that the CEDM is symmetrica’ about the vertical
axis. While this m-y be true for the CIDM, it is not true
for the transmitter, and there is no ascurance of seismic
qualificatinn.

An investigation revealed that this oversight was caught
and transmitter qualification for subsequent nuclezr
projects included testing in two arthogonal horizontal
axes. These subsequent tests were jerformed at levels
substantially higher than those required for Weterford 3.
The reed switch Jesign was the same as Waterford 3. This
strongly suggests an adequate seismic design for the
Waterford 3 transmitter. Receipt of a test report con-
firming the above will close this issue.

Response

Combustion Engineering Nuclear Laboratnries Seismic Test
Report #TR-ESE-442 for ANPP 150" Re2v Switch Position
Transmitter.

"

"



Westinghouse Industrial Coritrol ingustry Eiectronics Division

Electric Corporation Divisions
200 Bera r
September 10, 1982 Ohee T.ane
Pirrsourgn Pennsylvania 15238
412 7821730

Combustion Engineering, Inc.
Nuclear Division _
1000 Prospect Hill Rd.
Windsor, CT. 06095

Attention: Mr. T. MacNair

Subject: Louisiana Power & Light
Waterford SES Unit No. 3
C.E. P.0. 9403341-9270
(W) IED w8000
Seismic Qualificai‘on Review
Team Audit
Item NSSS 6 NCI
SORT No. NSSS ICE-S5A Resistor Card
Reviewer: R. W. Macek
Audit Date: Sept. 1, 1982

Reference: Westinghouse El2ctric Corp. Seismic
Test Report - WCAP 8828 Seismic
Operability Dem- stration Testing of the
Westinghouse IED 7300 Series Process Instrumentation Bistables

Gen” emen:

The subject audit concluded with one action for Kestinghouse Industry
Electrorics Division (WIED) as “ollows:

“VYerify by means of test data that operability of resistor irout card
was demonstrated during the test”.

Mr. Macek noted that WCAP 8828 included the NCI card in its equipment 1isting,
Table 2-1, demonstrating the cards inclusion in the test. He 2also noted there
was no direct mention of, or data to show, the cards operability during the

test.

Westinghouse stated that the evidence of NCI operability could be provided but
it would be in the nature of raw data, f.e. block diagram sketches, schematic
sketches, copies of strip chart recordings and explanations showing linkzge bet-
ween WCAP 8828, the NCI card, signal nar2s, sketches and recordings.




Combustion Engineering
Pace - 2 -
September 10, 982

The followinng is a list of attachments to this letter which will serve to
demonstrate operwuility of the NCI card:

Attachment A. Bk diagram of circuit ' in Card Frame #]
Attachment B. Schematic of Card Frame #) Wiring
Attachment C. Strip Chart recording of NCI outruts

?+.achment 7 defines, in block diagram form, the circuitry of card frame #1.
Attachment B defines the hardware and wiring which implements the block diagram.
Attachment C shows strip chart recordings of signa1s described in Attachments A
& B.

The relationship of i . card output, signal name and recorder/pen number are as

follows:
NCI Qutput Signal Recorder No. Pen No.
TD/411A ATLL 2 3
TD/411E TC 2 4
TD/412A TAVG 2 5
TD/411B OPSP 2 6
TD/411C oTSP 2 7

In Attachment C, the signal on Pen #2 was purposely changed in order to vary
the input to bistables to demonstrate that they change state. The signals on
recorder pens 3,4,5 & 6 are not functionally affected by the signal on Pen #2,
and therefore, remain at a s*2ady :tate value. The signal on Pen #7 s func-
t‘onally affected and, therefore, moves as expected. The Attachment C recording
was run during the seismic test and showed no anomalies.

Therefore, the operability of the NCI card is demonstrated.
If 1 can be of any further service, please advise.
Yery truly yours,
At
W. J. Ritter
Projects Director

WJR:msb

cc: Mr. J. W. Yeirs - Combustion Engineering
Mr. L. Karl - (W) IED
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1.0

2.0

INTRODUCTION

The 150" Reed Switch Position Transmitter (RSPT) and the Litton
connector are electrical devices which must fimction in an environ=
ment of high temeprature, radiation, humidity and vibration during
nermal plant operation. In addition, as a Class lE electrical com
ponent, the instrument must perform adequately during seismic environ=
ments up to SSE intensities as transmitted up to its mounting location
(namely, the CEDM shroud) in a plant.

The subject report describes the procedures which were undertaken to
demonstrate the RSPT's ability to withstand the seismic intensities
stipulated for the ANPP reactor when it is installed in a representative
CEM. The test specimens had already undergone temperature and radia-
tion aging.

SUMMARY

2.1 Sine Sweep Testing

Sine sweep tests confirmed the analytically predicted dynamic
behavior (natural frequencies) of the ANPP type CEDM. This fact
gave assurance that the su:bsequently conducted qualification
effort would address the worst seismic response condition for
the ANPP reactor.

The large amount of frequency, damping and mode shape data reported
in this document will serve for future correlation efforts with
analytical models.

Seismic Qualification Testing

rD
(oS ]

The two RSPT samples as installed in a representative ANPP type
CEDM were exposed to a sufficient number of biaxial "random' multi-
frequency input motions of intensities greater than the required
OBE and SSE response spectra. The RSPTs were tested in four
orientaticrg to allow for their asymmetric design. No adverse
transients of failure modes in the electrical performance of the
RSPTs were observed in any of the numercus tests. Therefore, the
conducted test is proof that the RSPT assembly meets the seismic

requirements imposed by the References 2 and 10.




3.0 OBJECTIVES

3.1 Sine Sweep Testing

The objective of the sine sweep test was to identify the dynamic
characteristics of the RSPT support structure; namely, of the
ANPP type CEDM with the longest nozzle. Natural frequencies and
associated mode shapes, as well as modal damping parameters were
to be obtained prior to the qualification tests for correlation
with analytical predictionms.

Seismic Qualification Testing

The objective of this program was to seismically qualify the

ANPP RSPT and the associated Litton electrical comnector for
comercial service in accordance with the purchaser’s requirements
of References 3 and 4. Proof was to be established that the RSPT
design would remain functienal when installed at its permanent
location during or following a seismic event of an intensity up
to SSE magnitudes. The RSPT was to be exposed to a minimum of
f£ive OBE events and one DBE event following the appropriate tem
perature and radiationaging test programs.

4.0 EQUIPMENT DESCRIPTION

4.1 RSPT

The production RSPT is a transducer device used to determine the
position of the CEA within the reactor core. The instrument is
housed in a stainless steel tube within the shroud which is pesi-
tioned adjacent to the extension shaft upper pressure housing of
a CEDM.




4.2

5.0 TEST

The production RSPT is essentially a voltage divider network

comprised of an array of magnetically actuated reed switches
wired to a series chain of resistors. The reed switches, resis-
tors, and wire are mounted on an extruded plastic strip at precise
1.5 inch intervals. A permanent magnet attached to the top of
the extension shaft generates the magnetic flux necessary to
actuate and deactuate the switches yielding voltage signals
proporational to the CEA position. Three additional separate
circuits provide contact closures which indicate the Upper Elec—
trical Limit, Lower Electrical Limit, and Dropped CEA position.
The RSPT is fabricated in compliance with the drawing of Ref-
erence 8 and specifications of Reference 7.

A 150" full length RSPT has been randomly selected from the pro-
duction line for qualification testing. This test specimen has

already undergonmethermal and radiation aging.

Litton Electrical Connectots

The corpoment is a bayonnet locking electrical connector providing
the interface comnection between the head area cabling and the
RSPT. The cable penetrations are designed to seal against fluid
entry into the comnec:or. The head area cabling connector is the
Litton CIRO6~CE-20-33S straight plug. The mating box moun:ing
receptacle which is attached to the RSPT is the Litton CIR02-CE-
20~-33P.

DESCRIPTION

5.1

Mechanical Test Set-Up
3

A full-size 150-inch Control Rod Drive Mechanism (representative
of the ANPP design), including the drive shaft, water, conduit and
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2 RSPTs (Serial Nos. 597 and 604), were assembled onto the seismic
simulation fixture. For this purpose, a special test nczzle had
been designed and fabricated. The test set-up simulated the
longest CEDM nozzle which, by analysis, had been shown to yield
the highest CEDM respons:: characteristics.

For the sine sweep, as well as the seismic qualification tests,
the hydraulic actuator of the seismic shaker system was set at
a 45° angle, thus providing excitations of similar magnitudes
to both axes. Although the CEIM itself is symmetric about its
vertical axis, the RSPTs are not, thus,in accordance with the
Guidelines of Reference 2, four test orientations were required.
This was accamplished by rotating the test nozzle plus CZDM
structure once by 90° and by switching the two RSPT samples in
each of the two nozzle orientations. Figure 16 depicts the
four test orientations. The two RSPT samples provided for the
test were inserted in the CEDM shroud and clamped into place.
The actuating magnet was agttached to the drive shaft and was
located near the top position inside the upper pressure housing.

Instrumentation Set=Up

Two control accelerometers, mounted in a mutuzlly perpendicular
arrangement to the base plate (vhich simulated the reactor head
elevation) were used to monitor the excitation levels in the
horizontzl and vertical axes. Figure 1 indicates the strain
gauge locations at the test nozzle which is the highest stressed
camponent of the CEDM design. The stress .evels at this location,
although not a criterion for the RSPT qualification, were used as
an index for the intensity of the seismic event and to help awoid
overtesting /failure) by correlating measured stress values to
analytically predicted omes.



The respense accelerometers indicated in Figure 1 were used to
monitor CEDM deflec:ions during sine sweep testing. Accelerometer
locations 9, 7, 5, and 3 were also recorded on magnetic tape
<during the seismic qualification program to be later displayed

in the form of time histories and/or response spectra.

All strain gauges (1/4 Bridge Hook—up) and accelerometers were
comected over the replay panel to the patch panel of the Digital
Vibration Control System. For signal conditioning of the strain
gauges, the Unholtz Dickie, Type R, Charge/Voltage Amplifiers
were used. Unholtz Dickie, Type H, Charge Amplifiers were used
for the response accelerometers and the model 2216-X wmits for
the two control accelerometers.

Selected CEDM nozzle strain gauges were monitcred on the visi-
corder during preliminary and actual test runs. The RSPT elec-
trical performance was monitored on the visicorder during all

qualification phases. g

For the sine sweep testing, the "SN2IT Version = 04" software
package of the digital vibration control system was used. This
program allows the monitoring of 4 channels of data simultaneously.

For synthesis and on-line analysis of the generated seismic
enviromments, the "SS20T, 3.0 Decade" software package of the
digital vibration control system was usec. During the tests,
selected transducer signals were reccrded on a 7-channel tape
recorder. Test response spectra of the table input or CDM com=
ponent motions were then developed off the tape by playback into
anzlysis scf:.vare portion of the "'SS20T' package.

5 TR=-FESE=4L



5.3

Documented strain measurements are accurate within 5%, and the
acceleration measurements within 10% of indication. All accelerc
meters had been calibrated within the last 12 months of testing.
One non-critical response accelerometer, which showed erroneous
indications, wes replaced during the early phase of the test
progran.

Sine Sweep Test Procedure

The "SN21T Version - 04" software package of the digital vibration
control system was employed for the trsts. Figure 4 is a typical
listing of an input file. For interpretation of the various
input parameters, Reference 12 is to be used.

The C-E sinusoidal vibration control system, in conjunction with
the MTS hydraulic actuater and control units (See Figure 3), is

a closed loop, digital system that provides four-channel, rulti-
strategy control for perferming a variety of swept-sine vibration
tests. The system accepts analog input from the seismic table,
digitizes the analog data, and continuously controls the amplitude
of the resulting control signal so that it matches the amplitude
of the specified reference spectnm. The control signal amplitude
is regulated by controlling the amplitude and frequency of a
sinusoidal drive signal that is generated by a programmzble
frequency synthesizer.

During the test program, the horizontal table motion was controlled
using channel A of the D.V.C. system. The remaining channels B,
C, and D monitored selected, calibrated transducer signals and
stored them on disc. In this fashiom, while maintaining constant
acceleration input amplitude over a frequency range as wide as 1
to 33 Hertz, frequency response data was accunulated fer all




5.4

5.5

monitoring locations in consecutive sweep cycles. The data was

later retrieved fram the disc and displayed in a suited manner
as phase, response amplitude or transfer function versus fre-
quency. At the completion of the test program, all pertinent
files were transferred to tape NL-0l4 and stored at the
Bldg. 5 data center. The developed hard copies, along with
the reduced data, are stored in the Nuclear Laboratories,
Bldg. 2, Records Room.

RSPT Electrical Performance Monitoring

With the magnet held in a fixed position (close to the full with-
drawn position of CEA travel), the voltage output signals of both
RSPTs were recorded on a Visicorder oscillograph and also stored
on tape during all seismic test phases of test crientations 3

and 4. Figure 14 renders a block diagram of the basic menitoring
scheme. The resolution of the oscillograph recorder was sufficient
to detect any transient upsét conditions or voltage signal changes
down to five millivolts.

RSPT Incpection Reguirements

The operational specifications and the inspection requirements of
the RSPT position indication and the limit switch circuits are
outlined in Sections 4.0 and 6.5 of Reference 10, respectively.
Prior to and following the seismic qualification test programs,
the electrical and functicnal characteristics of the RSPT assemdly
were inspected under laboratory ambient conditions in compliance
with Section 6.5 of the reference test procedure. The results of
inspections were recorded on the pertinent cata sheets and are
included in Appendix A of this report.




5.6 Simulation of Seismic Test Environment

The test specimens were subjected to 32 seconds of

|

|
\
\

simultaneous horizontal and vertical inputs of random waveform

motion. This random waveform consisted of frequencies spaced

1/6 octave apart over the frequency range of 1 Hertz to 25

Hertz as necessary, to envelope the Required Response Spectra of

Figures 11 & 12. The technique used to synthesize the shock

spectrum was to generate a series of wavelets at discrete fre-

ouencies (spaced 1/6 octave apsrt within the desired frequency

range). The occurrence of these wavelets at each frequency
(within the available time frame of 32 seconds) was specified

in an arbitrary (random) fashion and the amplitude in g's for
each wavelet was controlled by the Required Response Spectrum
(RRS). At least 3 wavelets, spaced randomly throughout the
event, were used at each sixth octave frequency close to the
CEDM natural frequencies. The Digital Vibration Control System
was used to sum up all theswavelet parameters and to produce a
camposite waveform that contained energy at all frequencies
across the band. At a low test level, this waveform was then
converted into shaker table motion by the shaker control units.
Initiallly, the program automatically approximated the amplitude
of each wavelet assuming that the transfer function of the shaker
system is flat. The shock response spectrum of the table response
waveform (in horizontal axis only) was then analyzed and compared
with the specified RRS. The difference between the two spectra
was then used to adjust autamatically the wavelet amplitudes and
to thereby compensate the drive waveform. This process was
repeated until acceptable agreement had been demonstrated. Next,
the output level was increased to arrive at the OBE and the DBE
test levels. Following each increase in test level, several
steps of synthesis were normally required to arrive at a satis-

factory drive signal.




5.7

In addition to the on-line analysis of the horizontal table

motions, both horizontal and vertical control accelerometer
response signals were stored on tape and anzlyzed later over a
frequency range of 1-50 Hertz using the ''SS20T, 3.0 Decade"
software package. Figure 15 shows a listing of the input
file for the SSE event analysis. For interpretaticn of the
various input parameters, Reference 14 is to be used. The
software capabilities were verified in accordance with the Q.A.
requirements as documented in Reference 15.

Figure 17 depicts a horizontal table time history for Test Run
26 (SSE event). The duration of this event was 32 seconds.
The maximm value of this acceleration time nistory (approxi-
mately 0.7 g's) is representative of the actual Zero Period
Amplitude (ZPA) level reached during this event which easily
exceeded the requirements of 0.4 g's (see Figure 12). The
character of the wave form reflects the superposition of low,
medium, and high frequency pulses which resulted in the gen-
eration of 2 "random" type, multifrequency waveform similar to
those of actual earthquakes. The required low frequency
excitations for the high ANP™ response spectrum peak (at about
2 Hertz) are noticeable even in this acceleration trace.

Test Procedure, Test Matrix

For more detailed guidelines about the test performance, refer
to the test procedure of Reference 10. A listing of zll data runs
is enclosed as Appendix B to this test repert.



6.0 DISCUSSION AND RESULTS

6.1 Sine Sweep Testing

Tables 1 through 5, along with Figures 5 through 10, sumarize
the results obtained from the sine sweep test. Appendix B
renders the complete Test Matrix.

Initial low level sine sweep testing verified the analytically
predicted natural frequencies or interest. The experimental
frequencies of 2.32, ~ 9.2, and ~ 11.6 Hertz compare favorably
with the theoretical values of 2.39, 10.08 and 11 Hertz for
vibration modes 1, 2, and 3, respectively. Slight varistions in
these experimental frequencies with test level were observed
especially for the somewhat non-linearly responding vibration
modes 2 and 3. Figure 5 exhibits a series of transfer function
plots developed for all 9 accelerometer locations along the CEDM
height. The three rescnarice modes can clearly be discerned.

The transfer function amplitudes at these resonances were taken from
all available frequency response graphs and are listed in Tables
1, 2, and 3, along with damping and strain level information.
Figures 8, 9, and 10 render camparisons of experimental and
analytical mode shapes. For the purpose of this illustration,
‘the deflections are shown with similar amplitudes. However, no
attempt was made here to match the actual test levels analytically.
Generally, the mode shapes agree quite well. But, it is also
noted that the transfer function levels vary with test intensity,
a fact which reflects the variation of damping with test level
(especially modes two and threz), as well as a certain amount of
scatter between repeat test runs. For these reasons, one must
view the entire range of test results, rather than using a single
test run for possible input to model correlation efforts or

10 TR=ESE-i42



extrapclation of results to other plants or higher excitation
lewels.

figure 7 shows some blowmup plots of resonance peaks. These
graphs were used to determine the modal critical damping
properties employing the half-power point technique.
iy
c/cr 2t x 100
where
cle, = Critical Damping Ratio in (%)

Af = Width (in Hertz) of Resonance Peak at 0.707 times
Peak Amplitude Value

fn = Resonance Frequency in (Hertz)

For a veriety of transducer:locations, modal damping properties
were obtained, averaged, and listed in Tables 1, 2, and

5. First mode damping values varied between 2.2 and 3.09 percent
of critical. The two percent value assumed in the CEDM anzlyses
appears samewhat conservative, however, based on this data, three
percent could not be justified.

Second mode damping ranged between 3.5 and almost 6 percenc.
Surprisingly, this variation showed up when results taken on
different test days were compared. The damping values obtained
for a wide range of excitation levels (.05 to .25 g's = Table 3),
on a single day, is quite consistent. Apparently, the CEDM
structure condition (e.g. looseness of coilstack and rotation)

u -
as affected by test levels, can change.




Third mode damping values ranged from 2.2 te 3.3 percent of
critical. It is of interest to note here that the ANPP CZDM
has no additional tie between the upper pressure housing and
shroud. This tie, which exists for the TVA and WPPSS plant, has
the effect of eliminating one mode and combining the second and
third ANPP modes into one.

Modal Strain levels are summarized in Tables 1, 2, and 4. For
correlation with analytically predicted stress levels, one must
determine the associated deflections by converting transfer
function levels into displacements. Considering test file
RSSNO2 (Table 1), this is done as follows:

ACC/9/Horizontal Control Acc = 59.39 (g/g)
Acceleration Level = Transfer Fct x Excitation
= 59.39 x 0.02 = 1.19 (g's)
Deflection Amplitude = 9.8 x g = 9.8 x 1.19 = 2.16 (inches)
B £ 2.32%
The associated maximum nozzle strain = 175 ue or 81 pe/inch
deflection at CEDM Top (First Mode).

Following the seismic qualification program, static load deflec-
tion tests (incrementally deflect CEDM top and menitor strain
gauges 7 & 8), as well as simple dynamic tests (manually excite
first mode), were conducted to verify the observed CFDM strain
versus deflection ratio. 1Tne detailed results given in Appendix
C confimm the shaker table data.

12 R=E5E~ul



6.2 Seismic Qualification Testing

The ANPP reactor design calls for 87 CEDMs with 16 different
nozzle lengths. Earlier analyses has shown that the CEDM type
with the longest nozzle would tend to respond in the most
critical manner. Therefore, this nozzle condition was selected
for testing. The stipulated seismic intensities for the reactor
head elevation are shown in Figures 11 and 12 for the OBE and
the SSE event, respectively. It had been decided earlier to
perform the tests with the hydraulic actuator set up at a 45°
angle with the horizontal plane, thereby providing equal input
motions in the vertical axis and in the horizontal axis. During
the tests, the horizontal control accelerameter was used for
the synthesis of the random type waveforms. The Required Response
Spectra (RRS) used for the synthesis represented the envelope
of the vertical RRS and the horizontal RRS, whereby the latter
was constructed from two horizontal spectra (using the Root—Sum
of-the-Square technique). *

Figure 13 shows a diagram of the instrumentation hook-up and
control logic. The RSPTs were placed inside the CEDM shroud
and comected to recording equipment as shown in Figure l4.
The RSPT locations during the four test orientztions are iden-
tified on Figure 16.

During the course of the test program, the RSPTs were exposed
to at least 30 and 10 seismic disturbances, each intensity
range equal to at least that of the OBE and the SSE type earth-
quakes, respectively. The official test log is enclosec as
Appendix B, which includes a minimum of 5 OBE and 1 SSE events
in each test.;rientation. In all test cases, no transient upset

or znomalous conditions were found in the RSPT signal traces.




The signal loss observed during cne test run was cue to a mon~

itoring cable break (cable was inadequately secured at power
supplv). The inspections conducted prior to and following
the seismic qualification tests revealed no changes in the

functional characteristics of the two specimens as provided
for testing (Appendix A).

Figure 17 shows the synthesized table acceleration time history
for an SSE event. Since the Required Response Spectrum has a
high spectrum peak at about 2 Hertz, the waveform clearly
reflects these large, low frequency components superimposed

by higher frequency contributions. Typical strain and RSPT
time histories are shown for the OBE and the SSE events in
Figures 18 and 19, respectively. With the exception of a
small "ripple" (less than 3 milliseconds), all RSPT monitoring
traces are undisturbed. The strain gauges reflect the response
characterictics of the CEDM and revezl an overvhelming response
(properticnal to deflection) at its fundamental frequency. Peak
CEM component strain levels are listed in Table 6 for all

test runs. The maximum values (635 ue for OBE and 770 we for
SSE events) are well within material allowables.

Figure 20 renders OBE Test Response Spectra for all four test
orientations. The analyses of the table motions was performed
at 1/6th octave increments over a frequency range of 1 to 50
Herrz. 1In all cases, the graphs demcnstrate complete envelcp=
ment of the Required Response Spectra (vertical lines show
actuzl test intensity, spectrum curve reflects RRSY. A seismic
table rescnance was responsible for the high spectrum peak
above 30 Hertz.
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Horizontal and Vertical Test Response Spectra are shown in
igure 21 for the SSE event. Again, complete envelopment of
the requirement is demonstrated. Additional table acceleration
time histories are given in Figure 22. '

In crder to capture the resulting seismic intensities at the
RSPT mounting locations (CEDM shroud), four response accelero~
meters Nos. 3, 5, 7, and 9 were monitored and recorded on tape.
Unfortunately, the tape channel recording the CEDM top motions
was set up improperly which resulted in attenuation of higher
frequency signal components. The test response spectra shown
in Figures 23 and 24 capture the true seismic intensities at
all four shroud elevations, whereby the Acc 9 curve was extra=
polated using data from the other 3 locations. These response
spectra (2% damping) exemplify the large CEDM response at about
2.3 Hertz. Some contribution from CEDM Mode 2 is apparent at
10 Hertz. The response spectrum pezks above 30 Hertz are due
to the table resonance mentioned earlier.

Figures 25 and 26 sumarize the acceleration time histories as
recorded at the four shroud elevations during OBE and SSE event
simulations. Accelerometer 3, 5, and 7 traces are basically
unfiltered and some of the higher acceleration spikes may
actually be caused by impacts (e.g. coilstack shifting at Acc 3
location). However, this fact would not influence the response
spectrum character across the frequency range of interest (l-
30 Hertz) which is shown in Figures 23 and 24..

Prior to seismic testing, RSPT Sample No. 604 was removed {rcm
test Loop 7.- after 1730 hours of thermal aging at 375°F for a

performance check and a visual incpection. The visual mspection
showed some deterioration of the silgard encapsulant and the
dizllvl phthalate mounting strip. Based on this inspection, it




was decided to waive future visual inspections of both RSPT's
until the entire qualification program had been completed.
Therefore, details of the above visual inspection and the

* final visual inspection will be documented in the final
qualification report.
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1 TEST 1Dt RSSNOR2
2 HIADINS! ANPP RSPT TINE SUEEP

VEEP PARAMETERS:

3 mO0E 2-LOG(DEC), 1-LOG(OCT), €-LIN: 2

4 START, END FREQ, KT 1.000,2B.¢0

FREQ RANJE, DECe1.447

S SPECIFICATION 1-RATE, @-DURATION: 1
RATE, DEC.MIN: .2000

SVEEP DURATION — HRS, MIN, SEC: 0,7,14

TEST ENCTH: 2

€ SPECIFICATION 1-TIME, Q-SUEEP CYCLES: @
CyCLES: 1.002

TEET TIME = MRS, MIN, SEC: 0,7,14

7 START-UP TIME, SEC: iS5.e@

€ SHUT-DOUN TIME, SEC: S.200

REFEFENCE SPECTRUMS

$ UNITS LerZTRIC, O-NON-METRIC: €

1@ SPECTRUM LIMITS:
DISPLACEMENT, IN(P-P)1I 4.000
VELOCITY, IN/SEC: 12.5@
ACCELERATION, C: .2500

11 TYPE, VALLE, FREQ: 2,.02000,28.00
ALARM LIMIT +DB, ~DB: 3.000,-3.000
ABORT LIMIT «DB, ~DB! 10.00,-10.00

12 TEST LEVEL (DB BELOU REF)! @.

13 CONTROL CHANNELSE 1
PROCESS 3=AUGC ABS, 2-FLND, 1-PEAK, 0-RMS: 2

14 LIMIT CHANNELS: @
1S ILIARY CHAMNELS:T 2,3,4
PROCESS 3-AUC ABS, 2-FUND, 1ePEAK, @=RMS: 2
PAXIRT EXPECTED Gi 3.000
16 ACCEL SENS, MU/G
CH 11 12200.
Ch 2: 10029,
CH 3: 1000¢.
CH 41 12000.
17 FILTER 1-PROPORTIONAL BU, @-FIXED BUt &
3V, x: S0.00

18 RETERENMCE CHANNEL:
19 RESPONSE CHANNEL: 2
20 MONITOR CHAMNEL:! 1

21 COMPRESSION SPIZED 2-HICH, 1-NORMAL, @-LOU: 2
22 LOOP=-CHECK FRIQ(HZ), MAX DRIVI(VOLTS): S.200,.2000

REFERENCE LEVELS:

MAX DISPLACEMENT, IN(P-P)1 3914
At VELOCITY, IN/SEC: L1.230

FAX ACCELERATION, G .02000

FIN ACTELERATION, G: .02200
ACCELERATION RANCE, DB: Q.

CORRECTIONS? N
SAVE? ¥

1=RTi11, @~PUNCHI 1
DEVICE: Rxe

STORED RSS™O2
>

FIGURE &
TYPICAL INPUT LISTING - SINE SWEEP TEST
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FIGRE 5A
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RUN 2 PSENO2
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i
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-
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TYPICAL SINE SWEEP TRACES - TRANSFER FUNCTION
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FIGURE 5B
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PUN 7 RSSNCZ
AinFF RSFT SINE SWeeF

FREGUENCZY, HZ LIN 13

- o ——y e i N—
ez [ ACC. 1) -
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usz

b -
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\
N
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c \

’ FREZDUENTY, KWZ LIN 13
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FIGRE X

TYPICAL SINE SWEEP TRACES - TRANSFER FUNCTION

TEST FILE RE3N0O2 - 0.02 g's EXCITATION

-




FIGURE 6
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2 | : J
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RUN | RESSNDS
=EF CEDM .ZS3 SINE BUEEP

:
-
:
-
)
-—
4
-
4
-4
4
el

. 5 :

s Miamae

X

n°

Lun
A

1T

=¥ % 3

- M ; | 3 1 L 1 |
— V-
= FREIUSNCY, RZ LIN i3
ancP CEDM .BS0G SINE Shkesr

FIGURE 7
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PCWER SUPPLY VISICCRDER

OSCILLOGRAPH

15V DC
: E
OPERATIONAL
AMPLIFIER
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]
1
) DIGITAL
—-—-\ -
REED SWITCH «1 VOLTMETER
POSITION
o
TRANSIMTTER
RSPT
FIGURE 14

BLOCK DIAGRAM FOR MONITORING OF RSPT
ELECTRIC OUTPUT DURING SEISMIC
QUALIFICATION TEST
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1 HEADING:ANPP SSE
2 SENSITIVITY(MU/G)tSSe.,
3 SHOCK RESP DEFN @=ABS ACCEL 1-REL DISPL:@
4 DAMPING COEFF1.02
S MAX FREG:S@
€ ¢ OF DECADES @=2 1=2.3 2=2.6 3=3:3
7 WAVE PARAMETERS
FREQ AMPL
1 1.53
e i1.12 1.95
3, 1.25 2.21
< 1.41 2.87
S 1.58 e.5e
6 1.77 2.52
7 1.98 2.5
8 2.23 2.07
= 2.5 1.61
10 2.81 1.42
11 3.16 1.38
i2 3.54 i1.26
13 3.98 i.21
14 4,46 1.4
1S5 S.01 1.07
16 S.62 .S8
17 603 .83
18 7.07 .79
19 7.54 « 76
={>] 8.91 .66
21 10. .72
22 11.21 .73
23 12.58 73
c4 14.12 .73
25 15.84 .66
=1} 17.78 «49
27 19.95 .47
28 22.38 <44
29 2S5.11 .44
30 28.17 .44
31 31.62 .44
se 35.48 44
3 39.81 .44
34 44.85 | .44
35 S0.1 44

g8 PEAK WAVELET AMPL(V):1@. ,
9 ?UTO MODE LEVEL SEG O=FULL 1=1/2 2+1/4 3=1/8 4=1/16 S=DONE
IRST:S
10 EXTERNAL TRIGGER MODE @=NO 1=YES:1
11 ALARM BAND 1
+DB LIMITa3.
-DB LIMIT:-3.
UPPER FREG, HZ:5@.

FIGURE 15 TYPICAL INPUT LISTING - SHOCK RESPONSE SPECTRUM TEST
ANPP - SSE EVENT
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APPENDIX C

RESULTS: STATIC LOAD DEFLECTION TESTS
AND FIRST MODE DYNAMIC TEST
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Static Deflection Tests

Using a pull wire arrangement (commected to the CFIM top), the CEDM was
deflected incrementally up to 5 inch total displacement. The deflection
at the CEDM top was measured by an LVDT with ¢ 5 inch travel. The strain
gauges (Nos. 7 and 8) were cornected to a balance box and measured by a
digital readout unit. The results from the static load deflection tests
are sumarized on page C-3. A linear deflection characteristic was
observed with a strain to deflection ratio of about 111 pe/in, whereby
the strain was measured &4 inches above the base plate and the deflection
at the CEDM top.

First Mode Dvnamic Test

Strazin gauges 7 and 8 were commected over two dynamic signal conditioning
units (same as described in main report) to the visicorder readout device.
The 5" stroke LVDT was displayed on a third visii -der channel. The CEDM
was set into vibratory motion by exciting it manual v above the coilstack.
The resulting CEDM top motions, as well as the nozzl:@ strain levels were
then recorded on calibrated visicorder traces and converted into engineering
units. The figure on page C-4 shows a typical visicorder trace and an
averagenozzle strain of about 240 pe per 2.41 inch top deflection (or

100 pe/in) is observed. This value is slightly higher than those recorded
for strain gauges 1 through 4 of the shaker table tests. The differences
mey be explained by the fact that these two tests were run with the CEDM
set-up in two different orientations and/or by some flexibility of the
shaker table suspension system.

List of Test Equipment in addition to items listed in Table 7.
LVDT Schaevitz Model M/N 5000 HPD, S/N 192, Calibrated 1/16/80.
Digital Voltmeter M200, C-E EL-259, Calibrated 2/10/8l.

Strain Read=Out Unit Vishay VE-20A, S/N 25026, Performance
Check 9/81.
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SEISMIC QUALIFICATION
COMPLETION SCHEDULE

nge ol

|  LW3-1201-82

P.0./SPEC

EQUIPHENT
(TAG NOS.)

SQRT PILE NO.

QUALIFICATION
SCHEDULE

INSTALLATION
SCHEDULE

; 9403141 (P.0.)

| 9210-1CE-0005
Rev.0l
(Spec.)

anme P.C. and
Spec. as above

See ttachment Al

See attachment A2

NSSS-1CE-5

NSSS_1cE-5a
thru Sh

NSS5-1CE-9-1

NSSS-ICE-9-2

Equipment haas been qualified
according to vendor
(Weatinghouse). Proprietary
reports will be released to
LPsL pending resolution of
proprietary agreement
between Westinghouse and
LP&L. .

(See C-CE-7987 of 10/4/82)

Original seismic test
(Westinghoue I EL991)
not approved-_Westinghouse
resubmitted with new test
report (FEL1)4B) C-E

" technical review completed
but adminslitrative work
not completed.
QTR-1010 and OTR-1008
should replace EL991 as the
applicable qualification
references for the Verl-
Trak Recotders. EL1348 is
contained tn OTR-1010,
Retesting by Westirghouse
is required. Testing
completion is scheduled for
May 1, 1983.,

Equipment Inatalled

Equipment installed.
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Flant Eng'oneering (PE)

r.0./9rE¢

GI0204
92710 PE
104 Rev 04

9102040
9270-PE
104 Rev. 04

92102040
9270 PE
104, Rev. 04

9204018
9210 Ve
404 Rev. 2

Hot Avallable

EQUIPNENT

(TAG hod )

MM Y07
(CE Tag)
Flanher Y

cn 210 v
Floher 1"

cu 512
Fisher 1"

Fuel Pool

valve

valve

Valve

Pump

SEISMIC QUALIFICATION
COMPLETION SCHEDULE

SQRT FILE NO.

3 "Y" Type Stinlner

QUALIFICATION
SCHEDULE
NSSS-PE-)6 Rev 1 Oct. 30, 1982

NSSS-FE-26 Rev |1
NSSS-PE-27 Rev 1

NSSS- PE-38

NISS-PE-16 -

Oct. 30, 1982 *

Oct. 30, 1982
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T
]

Jan. 1, 1907
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~

dct. 30, 1982

INSTALLATION
SCHEMILE
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TABLE 1

SIMMARY OF RESULTS .02g EXCITATION SWEEPS

TEST FILE: RSSNQ2

MODAL STF
MODES
1 2 3
STRAIN GAUGE 2.3Hz | “9Hz | ~12 Hz
(ue)

S$.G. 10 93.51 10.11 48.09

S.G. 9 ' 36.55

S.G. 6 141.7

S.G. 5

S.G. & 186.07 9.16 18.89

S.G. 3 164.31 9.16 18.32

S.G. 2 171.76 10.31 18.32

$.G. 1 174.62 l 10.31 18.89

FIRST MODE DA'PING

MODAL TRANSFER FI'N (g/8) )

ACC 9 59.39 6.90 6.70 | 2.7

ACC 8 50.0 4.58 9.06

ACC 7 39.79 2.19 12.40 2.6

ACC 6 33.87 .95 15.08

ACC 5 23.38 2.19 15.46 | 2.4

ACC &4 3.05 13.36J

ACC 3 8.87 | 3.45 9.77

ACC 2 6.32 3.07 6.86

ACC 1 3.% 2.20 3.80




SUMMARY OF RESULTS .05g EXCITATION SWEEPS

TABLE 2

TEST FILE: RSSNOS

MODAL TRANSFER FUNCTION AMPLITUDES

MODE | ACC 1 | ACC 2

TR-ESE-442

ACC 3| ACC4 | ACCS | ACC 6| ACC7 | ACC 8 | ACC 9
1 2.8 | 4.6 | 7.0 | — 17.4 | 25.5 | 30.1 | 38.8 | 43.3
2 | 29 | 49 | 53 | - 4.8 5 | 63 | 7.7 | 18.9
3 33 ] 3% | 346 - 9.2 | 9.1 | 88 | 7.5 | 6.7
MODAL DAMPING VALUES
MDE | ACC 5| ACC 6 | ACC7 | ACCE | ACC 9 AVG.
1 2.54 | 2.69 | 2.54 | 2.65 | 2.6l 2.61
2 3.86 - 2.76 | 4.06 | 3.39 3.51
3 1.95 | 2.11 | 2.51 . - 2.19
MODAL STRAIN AMPLITUDES
MDE | §.6.11/8.6.2]85.6.3]|8.6.4!8.6.6]S.6.9
1 360 367 347 377 293 61
2 37 43 37 40 - -
3 23 23 | 23 23 - 25
52




TABLE 3

SUMMARY OF MODAL TRANSFER FUNCTIONS - SINE SWwZEP TESTING

TATION

MODE |LEVEL (g) | ACC 1 |'ACC2 | ACC3 | ACC4 | ACC 5 | ACC6 | ACC7 | ACC 8 | ACC 9
1 .02 2.77 4.43 6.41 10.80 | 15.77 | 22.28 | 27.44 | 34.13 | 41.49

.04 2.42 3.90 | 5.93 9.56 | 14.72 | 20.55 | 26.10 | 31.84 | 38.43
.06 2.95 5.11 | 7.40 13.58 | 20.08 | 27.15 | 35.85 | 45.22 | 60.61

.08 ‘ 20.36 34,23 52.01
.10 19.60 33.27 46.18
12 18.83 31.74 40.15
2 .05 2.87 | 4.33 | 5.0 4.06 | 2.31| 1.25| 3.81| 8.10 | 11.35
| .10 3.44 | 5.48 | 6.53 5.69 | 3.72 98 | 3.97] 9.31] 13.31
1 .15 [3.50 |5.58 |[6.50 | 6.12| 4.48| .86 | 4.52| 9.29 | 15.16
| .20 | | 5.77 | l 3.81 | 12.88
35 ] 5.66 | 3.37 | 11.73
l | . ! ! |
3 05 |2.12 |3.85 |5.75 | 7.87 | 8.94| 835| 6.71| 4.52| 2.69
10 | 1.79 | 3.13 | &4.61 | 6..9] 7.16| 6.87 | 6.03| 4.32| 3.7
.15 2.29 | 3.88 | 5.77 7.60 | 8.33| 8.87 | 6.63| 4.99| 5.M
.20 4.62 5.19 3.75
25 | 3.69 | 4.25 2.60

Note: The Transfer Functions are defined by the Ratio of Acceleration Levels of the

monitored Accelerometer over the Horizontal Control Accelerometer.
e
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TABLE 4

SUMMARY OF MODAL STRAIN LEVELS SINE SWEEP TESTING

EXCITATION .

MODE | LEVEL (p) s.c.1/s.6.218.6.318.6.5!s.6.61!85.6.10

1 .02 132 136.5 | 127 117 101.7 | 76
.04 236 261 228 212 183 149
.06 %72 492 460 427 366 283
.08 640 660 600 560 | 480 350
.10 790 810 740 690 580 420
.12 910 920 860 790 660 480

2 .05 47 47 43 28 19 26
.10 93 %6 88 55 | 3% %6
.15 138 164 131 79 6l 64
.20 162 165 150 96 51 90
.25 207 210 192 120 | 60 110

3 .05 29 29 26 15 9 69
.10 42 A 40 27 15 121
.15 74 75 70 43 21 203
.20 87 % 81 48 27 2
.25 % 99 84 51 27 230

Note: Strain values are listed in microinch/inch
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TABLE 5

MODAL DAMPING PROPERTIES = SINE SWEEP TESTING

EXCITATION
MODE LE(.Z:):L ACC 1] ACC 2| ACC 3| ACC 4| ACC 5| ACC 6| ACC 7| ACC 8| ACC 9 | AVERAGE
1 .02 3.15 | 3.05 |3.10 |3.05 | 3.12 | 3.09
04 2.93 | 2.80 | 2.9% |2.73 |2.72 | 2.7 2.82
.06 2.32 | 2.32 | 2.38 | 2.14 | 2.07 | 1.97 2.20
.08 2.43 2.41 2.3 2.39
.10 2.32 2.48 2.7 | 2.51
e ] 2.52 2.48 3.1 | 2.7
| :
2 | .05 |8.32 | 6.6 [5.17 |5.48 |4.48 5.06 | | s5.85
.10 | . i |
15 |4.93 |4.82 |5.09 | 4.86 | 5.05 ! l | | 4.55
.20 | 5.96 l ! | 5.96
I ET 5.65 l | 5.65
N | | | | |
3{ .05 | 3.45 [3.33 |3.08 | 3.08 | 3.48 | | | 3.28
| .10 | 3.14 | 3.19 | 3.47 | 3.28 | 3.19 | 3.17 | ; I 3.8
15 3.19 2.54 | 2.61 | 3.10 | 3.20 | 3.58 1 3.04
20 | 2.19 | | 2.19
25 | 3.12 l | I 3.12

Damping values are listed in Percent of Critical
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TADLE 6

STRAIN LEVELS AND RSPT ELECTRICAL PERFORMANCE
SEISMIC OBE AND SSE TESTING

ELECTRICAL
MEASURED STRAIN DATA-VISICORDER PERFORMANCE
TEST TEST TAPE RUN | §.6. 1| §.6. 3| §.G. 5| S.G. 10 RSPT 1 | BSPT 2
ORIEN. | DESCRIPTION NO. e ue e e S/N 604| S/N 596
1 | OBE 1 g 6%2 600 550 340 u ®__I_ox
[ | _OBE 2_ % E% l K| oK
[ |_OBE 3 6 275 %28 l R | O
1 | OBE & 7 635 605 550 335 o 1 X
1 | OBES 8 625 605 550 340 K T K
T | SSE | o 775 765 675 405 Ok OKX
7 1 SSE L 11 755 745 680 405 | [ oK
2 | GSE 2 12 715 765 675 400 | oK | OK
2 | OBE | 13 620 600 550 | 335 | K| OK
7 | OBE 2 14 625 | 600 555 335 u oK | oK
2° | OBE 3 15 625 600 550 330 | R OR
2 | _OBE &4 16 625 600 550 340 | oK | X
3 | OBE 5 17 625 605 555 | 335 | oK | oK
$.G. 7| S.G. 8 ‘ ‘
| ‘ EET 0 sog%—ﬁ;ﬁ | Kok
C 3 . OBE2 | 21 600 25 | ' IOOSEC3LE |
[ 3 | OBE 3 . 22 610 635 | | ‘ oKX | K
|~ 3 | OBE & V- a3 620 630 | 0K | OK
3 | OBE 5 26 615 630 r 0K | OK
3 |__OBE 6 F 615 630 | oK | K
3 | SSE 26 755 760 | ' | K _ | X
4 OBE 1 | 27 760 740 | | oK | OK
A OBE 2 | 28 760 750 n | oK | X
Z | OBE 3 29 765 760 | ' Ok | OK
A . OBE & [ 30 ~770 760 ~ - O OK
& | OBE S f.- % 770|750 - ox x|
Z I OBE 6 1 32 770 750 » oK o |
& | BEE | T 765 750 | | X ox ]

Note: OBE Events for Test Orientation 4 inadvertently were run at SSE Intensity.
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Instrument

Seismic Shaker Table
Hydraulic Shaker
Shaker Controller
Shaker Control 'hit
Digital Vibration
Control System

Control Accelerameters
Response Accelerometers
Response Accelerometers
Signal Conditioners
Charge Amplifiers
Charge/Voltage Amps
Oscilloscope

Strain Gauges
Visicorder

Power Supply

Tape Recorder

TABLE 7

LIST OF EQUIPMENT AND INSTRIMENTATION

Manufacturer

M/Rad

MIS

MIS

MTS

Time Data Corp.
Unholtz Dickie
Unholtz Dickie
Endevco
Unholtz Dickie
Unholtz Dickie
Unholtz Dickie
Tektronix
Micro Measurement
lHoneywel 1

‘Power Mate or equal

Racal Store 7D

Model Number

204.63
406.11B
436.11AB

P/N 2931-973
TOV-25P
100-PA

75 D2/PA
7701-100
2216x

D-22 1l Type

N-22 R Type
5000 Series

WK-06-125AD-350

1858-07906
QrRP15-1
D7 690/S

57

Serial Number

Calibration Requirenents

299

1094

463

Unit C-E

62/493
156/104-117
AALS, AAL6
145/146
20242021
20482053
B117232
170401177
IL-113

——

QA Verification of software used

Per Manufacturer
Per Manufacturer
Per Manufacturer
Performance Check
Performance Check
Performance Check
Performance Check

Signal Calibration

Signal Calibration

Check

calibrated within

last 12 months
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APPENDIX A

ELECTRICAL AND FUNCTIONAL INSPECTION SHEETS
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ENCLOSURE 4

SETSMIC QUALIFICATION REVIEW TEAM

RE-AUDIT FOLLOW UP

Attachment (1) Status of PE Confirmatory Items

Attachment (2) Seismic Qualification Completion
Schedule

Attachment (3) Seismic Analyses of Muellor 3" Y-Type
Strainer

Attachment (4) ME-894 Certified Design Report of
Horizontal Pump

November 10, 1982



Attachment 1
Page 1 of 3

RESPONSE TO CE/PLANT ENGINEERING

CONFIRMATORY ITEMS FROM WATERFORD UNIT #3

SQRT RE-AUDIT

TTEM "

CC MENTS/RESPONSE

GENERIC

Comment :

It was noticed that during the review of NSS-PE-10
(Deborating lon Exchanger), NSSS-PE-15 (Purification
Filter) and NSSS-PE-33 (Holdup Tank), nozzle loans were
negelected in the stress analysis. This seems to be a
generic pattern.

Response

Nozzle loads for this equipment (seismic categoery
tanks, HXS, Filters and lon Exchangers) were originally
simulated in the seismic analyses by increasing the
seismic acceleration loading imposed on these
components. This simulation was considered to be
conservative because the component supports were judged
to be more highly loaded than they would be if the
appropriate siesmic and nozzle loads were considered.
In response to the SQRT audit concern, 2 follow-on
effort has been initiated to confirm that the original
approach was conservative.

A1l of the design reports for the applicable CE
equipment have been reviewed and nozzle loads have been
directly evaluated to catermine their effect on
component supports. In all cases, the original support
loadings were more severe,

A1l nozzle-to-shell juncture stresses were also
evaluted and found to be within acceptable levels.

GENERIC

Comments

Status of equipment not yet seismically qualified and
their qualification schedule should be provided to
NRC. This status should be submitted monthly until
completion of qualification of all safety related
equipment.

RQSEOHSQ

Status is given on Attchment (2)




Attachment 1
page 2 of 3

ITEM

COMHEN?S/RESPONgn

ITEM NO.NSSS-1

SQRT NO. NSSS-PE-14
BA MAKEUP PUM
SPECIFIC ITEM: PUMP B

COMMENT

1. Explain basis for load cases 4 & 5 and show that
they are conservative.

Response

Load Case & is "nozzle plus impeiler loads in the x-
direction®. Load Case 5 is “nozzle plus impeller loads
in the z-direction”. CE has reviewed these loading
cases in detail and confirms that these 1oadings
encompass the most severe direction possible for the
application of nozzle loads.

Comment

2. Explain load combinations used for computing
boltirg stress and show that they are conservative.

Response

The load combinations used for computing bolt stresses
include those loads from seismic accelerations in both
transverse directions (note that a vertical accele-
ration would have no effect on the bolts), impeller
loads, and nozzle loads in the most severe direction.
CE has reviewed these loads and confirms that they are
conservative.

Item No. NSSS-2

SQRT NO. NSSS-PE-28
BORIC ACID TANK CIRC.
VALVE

SPECIFIC ITEM:
3CH-F1718

Comment
1. Provide certification that the computer calculation

based on Engineering Standard £5100, Rev. B dated
4/8/75 have been verified.

Response

CE has contacted the vendor on this issue and is

currently awaiting a reply. This reply is expected

sefore 11/30/82.

Comment

2. Confirm that deflections calculated in Seismic
Analysis for Order 1-46610 dated April 3, 1976 for

tag number CH-511 will not interfere with valve
closure,

Response

Same as Previous Response.




Azsachment 1
page 2 of 3

——
iicM

COMMENTS/RESPONSE

ITEM NO.NSSS-1

SORT NO. NSSS-PE-14
8A MAKEUP PUM
SPECIFIC ITEM: PUMP B

COMMENT

1. Explain basis for load cases 4 § 5 and show that’
they are conservative.

Response

Load Case & is "nozzle plus impeller loads in the x-
direction”, Load Case 5 is “nozzle plus impeller loads
in the z-direction®. CE has reviewed these 1oading
cases in detail and confirms that these loadings
encompass the most severe direction possible for the
application of nozzle loads.

Comment

2. Explain load combinations used for computing
bolting stress and show that they are conservative,

Response

The load combinations used for computing bolt stresses
include those loads from seismic accelerations in both
transverse directions (note that 2 vertical accele-
ration would have no effect on the bolts), impeller
loads, and nozzle loads in the most severe direction.
CE has reviewed these loads and confirms that they are
conservative,

Item No. NSSS-2

SQRT NO. NSSo=PE=28
B8ORIC ACID TANK CIRC.
VALVE

SPECIFIC ITEM:
3CH-F1718

Comment

1. Provide certification that the comuter calculation
based on Engineering Standard £S100, Rev. B dated
4/8/75 have been verified.

Response

CE has contacted the vendor on this issue and is

currently awaiting 2 reply. This reply is expected

sefore 11/30/82.

Comment

2. Confirm that deflections calculated in Seismic
Analysis for Order 1-46610 dated April 3, 1576 for
tag number CH-511 will not interfere with valve
closure,

Response

Same as Previous Response.




Attachment 1
Page 3 of 3

TTEM COMMENT S/ RESPONSE

ITEM NO. NSSS-5 Comment

SQRT NO. FSS5-PE-52

FW CONTROU VALVE Verification of computer program £S100, Rev. B
SPECIFIC ITEM: (4/8/75) performed for Item NSSS-PE-25, Results will
SFW-FMB834 also be applicable here.

Resgonse

CE has contacted the vendor on this issue and is
currently awaiting a reply. This reply is expected
before 11/30/82.




N
N
r °
:N ~
1) 0
gl * .
T
@
b
T
. L]
QAJVA [ Foye4
£861 ‘1 Aaeanuep | a%M (1-24-66SH zis
' SALWA | 2ayepy
€861 ‘1 Aaeanuep I A% 9Z-34-8SSN A 01z
anjea ([ rayej4
(¥o1 20)
€861 ‘1 Aueanuep 1 A4 9(-24-BSSN 100 He
PRI ETTRTY #naanos (" son 0V1)
HOLLVFIVISHI NOLLVDLALIYAD ‘o0 ¥4 ubs

aanginba

Y0 “aou ‘yot
24 0116
0y02016

Y0 “ASd yOU
a4-0116
0%02016

YO A9d Y0¢
a4 016
Y0016

244677074

WIRNANDE NOILR 10D
NOLAVDLALIVAD DINS) 48

LW

(24) Wujaraongluyg ey

-§85:

-/




= 5

SOMBUSTION ENGINEERING. INC

Contract LOUISIANA Pl - WATERFORS STATION UNIT & 3 Calculation __| O Pages
Appendix ___ D Pages
Caiculation Number C-PAC=0/0 Revision @)
Tite MUELLER STEAM spec/ALlY 3" Y-TYPE STRAINER

SEISMIC  ANAIYYS

Author V. TOKARZ ' Dee /0/22/82

Calculation contains safety related design information:  Yes __ X No

The safety relatsd design information contained in this document has been reviewed and satisfies
whare spplicable the items contained on checklist{s) __* £ of the Quality Assurance
of Design Manual. This review is certified to have been so accomplished.

Independenty Reviewsd by __ £ 2. SIEGEL EJM Dare /O =28 ~T2—
Approved by MM bes 10 =26

Distribution __ £ 4 SiEgey A pAascenTE b T LIERRO

e

Summary Purpose:

STRAINER uanBER. SEISMIC ACCELERATIONS oF 3 38

Method and Results of Review:
THIS CALCULATION) WAS VERIFIEd BY TwE METHOL oF

DESIGA REVIEW AND SATISFIES wHERE APPLICABLE THE

ITEMS ON CNECKLIIST ™2 oF Tm& QUALITY ASSURAN &

oF DESIGA) MAN UAL.

Yo ESTABLISH THE SrRUCTURAL ADEQUACY cF THE 2" y-TYRPE



==

COMBLETICN ENGINEERING INC

POWER

SYSTEMS

C-PAC - 010 _©
Calculation Number Rev.
2 oF 10
Page Number

1.0

1ad

1.2

1.3

L3

1.3.2

1.3.3

1.3.4

ARSTRACT
BURPOSE

THE PURPOSE OF THIS CALCULATION /s ro vERIFY THE STRUUJURAL
INTEGRITY OF THE MUELLER 3" Y-TYPE STRAINER uNbLER

39 SEISMIC ACCELERATIONS IN) THREE ORTHOGOMNARL BIREGLT -
IONS RPPLIEL sIMULTANEOUSLY.

SCoFPE

THIS CALCULATION APPLIES Te THE LETOOWAN STRAINER |

ARG NO. 2¢H=-SISIA/B FURNISHEDL TO LOUISIANA PowéR
AND LIGHT ComPANY FOR THEIR WRTERFORD sSreAam ELECTRIC

STATION uvanlr Ne., 3.

REF NC

MUESSCO PIPE LINE STRAINERLS AND SILENT CHECUK VALVES
CATALEOG Ne. 1'=-R-|

RoARK & FORMULAS FOR STRESS AND STRAIN s™ gep,

7

RLODGETT , DESIGN OF WELDBED STRUCTURES , THE LINCLN
ARC WELDING FoUNDATICN | 1966.

LESLIE SELF CLEANING STRAINER ANALYSIS | FiLe M-193,
BTD. 4-24-78.




="_ = POWER
= SYSTEMS

COMELSTION ENGINEERING 'NC

C-PAL-010 _©
Calculation Number Rev.
oF 1O
Page Number

I.4 mMETHED of ANALYSIS ANDE ASSUMSPTIQNS

BASIC REAM THEORY AND VERY CONSERVATIVE ASSUMPTIONS
WERE USED N FINDING THE sEIsmIC STRESSES AND MATORAL
EREGUENCY of ThE 3" v-TYPE STRAINER , 313 LoADS WERE
ASSUMED TO ACT SIMULTANEQUSLY N THREE oRTHAGONAL
DIRECTICNS , STRESSES WERE CONSERVATIVELY comBINED RY
UsING AN ARSOLUTE sSummATIoN.

LS QcU(g.szS(OMb

THE STRAINER. 1S STRUCTURALLY ABEQUATE To WITHSTAND A
29 SEISMIC ACCELERATION APPLIED sSIMULTANESUSLY 1IN
3 ORTHOGONAL DIRECTIONS AT THE PIPING QonNETIONS




=r— POWER
= SYSTEMS
COMBUETION ENGINEERING INC
C-PAC ~01O =R
Calculation Number Rev.
4L 10
mber
SEICmir cTRESC ArRIYTIL
Fol. Y-TY PE S’QAIMQ-Q (Z'Q PO M~O 745‘“22"&
rrer: ¢ £
mES MusLlfe STM. ‘BECisITY
- 13 l'z'. —— piog, rie, . 261 - S5 wie
A dwe. 170, . Ar) = 3.0 ~76155 WE
\/ | . v Rev |
S |
| - : x
T" F
. =
| —— 2
w“ T
9% "
‘l' ASSUMEN
- - |
(cousuvsf‘\lf!) &
Freig Wee 0 OTigNt Teo DBF R s
) Aciume €8, @ Qa’ ofF & ot B Zpin me PRLTES
— . -
l :_) sTRAMEIR CRoZL -~ CECTION To T &L mL
. To THAT or S2=EBW' & JL e 2i7e
|
i .
; 2.8, 8.8 AS 2.3k g™
| T.b.® 5.5 =8 I=3.c17 n*
! r = 21" 7 = .71 t




EL SYSTEMS

COMBUSTION ENGINEERING INC

§ - PAL- 21D

Caiculation Number

—

< £ o'

o FOR PeE (uRLINNG oA THiy TS pE A 2 F
W THREE ERTHALGLA A LIRS "TOIN S wie LE LIFD,
METHOD oF AR 2 TE fum ' wirt BE ulfp YL ik

ALl STRE.Lesn AT sEcTiond A-pM,

ITRRISED wEIGNT LEF 1.2,/

STRANER wit = 420h:
WWNTER Wt = _lo 1Ls

TerAlL woriewT = 7 0U58

BPELY Lomb s

$ Swot ) - BELTIY

Ay * 3:\"',:’/{:,‘= 142 "=
- (e - "
al M
-— / ? r"’
3 P - 22 2/ " ol
e 2.228 /1.724 - =
i N
/? = /ve = 47 - :

LERRTION
7‘/&




Eé SYSTEMS

SSMBUSTICN ENGINEERING INC

£-PAC -010 ©
Calculation Number Rev.
oF O
age Number
Y « AR TIEN
PR arE WP s T tons”
R L
v
& -
e ,3,‘ i
- - "-v‘ //z"
= = T._"s.;i; i):... 7,’5_:"t
Ay
/¢
7 [A e
— - .7’_-:-. P - - - —
= : Pl
S ) 724 4/_-J
- -
r = L - oL :
2.2%8
/' = £3 ") = /47 =
- i R o -
- .4.' &. b
-
S /- e s .ii_ ~, = ..
| / - —TT :".',' ._J' 4) - "~
| 1 e ’ - j -
{ T = /é~"5/[3-5 ‘ - — = A PRy
v \f.. :' -b- $ /\ bl » 7 -




Q- PAC-0IC

Calculation Number Rev.

2> oF 10
Page Number

B AR T e S A
’_-'s y - ™ o
- . e s . o
- = Lels > 7 _
o n - Se
/“ = Al Ul & - :.- - - --—- Mo
. -~
SHEpS ¥ - = L P p Y Rl
iyt =2 A w2 EALL PO ’ =
- o . " 4 )
” - - o
Lt L ';..,‘ '(' .‘A 1/1? = zz Iutd ‘d— .
e "
2 E P ~
r &0 e /7
R LT > < ol w
- ~ i - <
.,.-‘,.'q.
- = Q h-t | )
g S = ate b | = zrd
: ate ks . 3 Bd o Lbid o ez
!‘ - = _epl
|
:2_- i et ~nr e iéc 2 ;)
"’"-..I("'t : N
- P4 A e
) & —————
o -t & A
.28 n 4, %27
. S )
s iy P2
< ~
Sy= - * - 220 PIT
2
q(—‘- ” ’,'
— - ad = - 2 A 21
e . - & S 1S . &
Tor - > -3 <
rye T Y Po————
. -
- - s ae e T pes 3o, “ d o !
Mo W i A NN TR O St _ S
- - - L ;=
3 - CTRpIMNE L ) SN
ot b! - (B >
- - - e e -
UERR) "_ :. -l - -’ -
’ 2 -
- .- - . - * -
> 13 » 3 ) 8 . "
w -
= - o=




ﬁ

CCMBUSTICN ENGINEERING 'NC

POWER
SYSTEMS

C-PAC-CID

Calculation Number

__B¢oF 10
Page Number

Rev.

o rop 'R rTulop il 2T C ‘1np ";)
-3 i P
: pa g ' = . s - - 3 e
Qontre LT R ACiyrE S, % F e TL (YT Pig
>, 258
e IRl Qi S (Y58 A2 L .F P,
T rer® N3 A dig 0 v - 22/, 4 *
L - J/ e e L rE " a2, B T e
YoT F = S » okl = 5
SA - 22( aR oF2
o . v = F e 3
o (Sh) PIPIG pLLOWARLE STRESL UrUE & 5007 F K<l
LEVEL 13 21 7€ PLIOWAY = [ 2 (5,) ® 28, ksl
" ~
(H*:/"'E cobe Z&cT ow I )
i "t ATIA
2 o % 4 g2y e 2 . ] _
- nax - o i Wi * ¢ = & k
~ - -
par < 2746 7#3d
!
i
| —:. - e -h:- - e : ‘—--~ - -‘ prigh s . - .~ .'4
- /
| ML "’-_u" e Ar 7 R Al _’,"’;[::




)

E.r : POWER
== SYSTEMS

COMBLSTION ENGINEERING INC

G- PAC - 010

Caiculation Number Rev.

9 e |5
Page Number

-
METGLRL  FRES.CTICY  HAIAL !
- . ’ - o7 ~ Lt P
o R r Y A O S Y st b o/
ALIyME  THE L Dudt .9 ;
| L '
3 ¢ RB=C* 6.78 [(#::unee)
y —a L * I5.¥%
4 !
‘ - (7# . &T
Y a— v - ..
r,= I.6.5 [/, 824
- . 2z
v e
v fy  —— 175
L
TeRL
p . 13
Fv =27 V Y RES ., THomMOroN viIRRaT o, Tr N
37T penuTti G P T T4 11-9
S5
w ¢ o
y = g REF, MACS, “pbIx 1Y e En,
- - -
D: 1E - 1l &2
=
EE .57 )
Y = =
3 -/‘I'-":“) L= ws?? 2.5
Y
Vo= T A vy
|
Ly L z & — : - o -
"-V g ;_-— ; -‘._'-_’-§ — :7‘ - Gel
i
|
|
!
|
|
|




E_r'::; POWER
_= SYSTEMS

COMBLUSTICN ENGINEERING. INC

C - PAC~-0C10

Calculation Number

eF 1O

ﬁh‘umw

LpT et FLES L
o QUL To NS S TEr  Reopeir &l ol
wa 2@
Yy = ! Fasy. tu r .' )
- - /
#
/-ﬁ’ :';' L’ J—uh G = ”.1“0‘
e poipal FOMEMT 2F natnt A
- - 3
c7(r*- .
s &\, L7 \‘2‘ = } REF . M A
T £y - 2=
Tz =0 10¢ -75’4*): .o * v
Jo ® bzl bzple)” 2F S
5 g ~ sE 28 / .
J. = IL, "X REF, * =28 3 I~
mEesp TR T |
- ’ L S ? > ~
e B lyr, +8 )& =Py s gty v 2
& 'L - - - - -
£
M= X = —— - 2
iy i s . « IS L
- {73 - . _ 2 2 I - o
Towe 'S 38 e ngzd®ye 77 % oy 13.2%
- ! o.03 (it,2310%) & .o
Fu= 17\ —_— = 1Z e
"' v\ 13.2% (13.¢) —_——




¢ i n ot Rk L, A __,;- iy ofar -
B ool I ATTASHIENT 4
i ns-aga RS S

- .
. b . v - - . . s P o 0N -
. - ‘
. A P - ._:-.. e . . =i - ¢ . e = s
s ’ 3 ”e - . - bl A o

L . W ¢ & wi BT 1 e 33 L T A
. CERTIFIED DESIGN REPORT
. > ’A -.‘i ; ..‘ B " - - -
‘ 2 .y “ s =--r.-':'74:,.', "‘4"*“*’{..4-'- . - L Dl
ve o N o it S SRR

L HORIZONTAL i TR e, ML
- _ R 20T T 'Figure 4066 '_-.  fw, ¥ ." SRR Ol 9
e e T ™ e S A et
Pan e st " ey .-.q.--..-l. :.?.. _.—-}_- '-;'—.,:;,’_;"—~ Sage P e - "-“-' T
CUSTOMER: cozmusnon Eucmsznmc COMPANY, INC.-. . ~ '~ 'acoi s
- : ; . : ™ -

P. 0.: 9204018 oS cmm: nmmc saor onnsn. 03677 -

> o 07 e o - § o . o X o
. s 4 P 2, _- . » . 2 .
. ) e - T o S T e d

.* ' SPECIFICATION NOS.: SYS 80- PE- 404 REV. #oo o, g e

7 . SERIAL NOS.: '_-'-{_"_‘,'_-" NDC-000566 , 557 AR EATAT ”é-?':i'-":“-"«_;__‘f '

= B K. MCDONALD, P. E., Ph.D. . i
_ ALABAMA m-:czsmnou 9585 o *-f: -

e - "..“, A‘b-f"" "-“. S

DA'm. axy q/?,s'/y/ w.,.-.‘__,,;-__ "

REVIEWED BY aums nmnc Pms-.,."'

e oV R e S TR pe e S AT B

e s POSI'IIDR QUALITY ASSURANCE HANACER ", 2

F- Ly -1“"‘"'7“"7 I

] v—" e M < ',4,_' Kl ,' . S "’.. . ,""
TEISIEEY “parx: *"'"/a/.(J/// bl

i

h ) s ) 7 -7 e e s
[ APPROVED BY cnm-‘bmnc PUHPS ":.‘,T\'_‘;p‘_-,—;.\-,a?-"&”" a»«, ».»‘a.,:-»...';.JJ-;-4-

¢ o "‘QW""" Lv‘;’u—t‘g A‘ *.\W "‘M_ o 7 ;‘!,--v‘s" Oy M.W 75-—--.,““ ]
POSITION MANAGER OF gNGINEEm £ e and ﬁi‘&(&rn“f‘xﬁ_}.& -ue-é"-“""

—

-y 8- . 2
-._a' .f“"v’""“sﬁ‘b'- )—\v'f—u'. &'y . L.

B ae

: .;zp/://n A

s:cm:

S AT

r\‘ -t !'c\—’-
L z",oﬁ.-m' S '*:x-:“

S e mvxsmn_._-,muz CDMPANY SRR
' ,'-,‘1.;’3';5’-':-11»» SRR e
- - PR e T g n——— : '-" -:.~"~". i P f. -

e " .
gt B e .". .



CERTIFICATION STATEMENT

This Crane-Deming Figure 4066 Size 8x8x12 pump has been analyzed
in accordance with Combustion Engineering Specification No. SYS 80-PE-404
Rev. #00; ASME Boiler and Pressure Vessel Code, Sectiom III, Class 3, 1974
Edition including Winter '75 Addenda; and accepted good practice in seismic
stress analysis.

The analysis shows that the pump is structurally adequate to withstand
the specified loads and will perform its intended functior during Upset and

Faulted loads. Please note the limitation on resultant nozzle loads given

in Section 4.6 of the report.

0 Y Meh), 8)

C. K. McDonald, Ph.D., P. E.

Alabama Registration No. 9586

September 25, 1981
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1. INTRODUCTION

This report covers the seismic, stress, and deflection analysis of
Crane-Dezming Figure 4066 Size 8 x 8 x 12 Pump. The analysis is directed
ivward proving both the structural integrity and functional capability of
the punp..

A dynamic model is developed and a computer frequency analysis is made
to obtain the frequencies of the assembly, as required by the specification.
The pump is shown to be rigid.

The nozzle loads are imposed on the computer model of the assembly and
the resulting stresses and deflections are calculated. The stresses are
then compared to the allowables given in the ASME Code. The deflections
are compared to operating clearances or other limiting criteria.

The nozzles are analyzed for the max. nozzle lcads. The loads given in
the specification were reduced somewhat, see Section 4.2 of the report.

This pump casing is of complex geometry and has been well verified for
normal operatiom by 3¢rv1cc experience and hydrostatic tests. The seismic
and ﬂozzlc loads impose negligible stress in the casing except at nozzle
penetrations and flanges which have been analyzed in this report.

This pump has a cast iron frame that cznnot withstand nozzle loads.
Thus, although the casing will withstand the individual nozzle loads given
in Sectiom 4.2, the resultant nozzle loads resolved to the intersection of

the discharge/suctisn centerlines must be zero.
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2. SUMMARY OF RESULTS

A summary of the stresses, deflections, and loads are givem here. The

actual values are given and compared to the allowable valuas.

Coroonents Actual Allowable
Motor Hold Down Bolts Stress, PSI - Shear 4,010 10,000
- Tensile 7,436 20,000
Pump Hold Down Bolt Stress, PSI - Tensile 8,021 20,000
- Shear 2,202 10,000
Anchor Bolt Str ss, PS1 - Shear 3,530 10,000
- Tensile 4,969 20,000
Shaft Stress, PSI 12,272 26,250
Frame Stress, PSI ¢ 11,344 21,600
Puzp Foot Stress, PSI 8,501 12,500*
Maximum Nozzle Stress, PSI - Discharge 8,030 19,800
- Suction 11,667 19,800
Pump Bearing lLoads, Lbs. - Inboard 816 20,253
- Qutboard 5,435 27,000
Flexible Coupling Misalignment, Radians .001 .017
Izpeller Key Stress, PSI - Shear 2,489 12,000
Impeller Clearance, Inches .0062 .0065
Nozzle Flange Mowent, In-lbs. 75,648 123,212+*

* Faulted allowables given here, see detailed calculations for Upset Case. All

other allowables are Upset allowables and are compared to Faulted actual values.



3. FREQUENCY ANALYSIS

A dynazic model is prepared and a computer frequency analysis is made
to determine the assembly frequencies as required by the specification.

A detailed discussion of the dynamic model and computer analysis is given

below.
3.1 Dynamic Model

The dynamic model which was developed for the frequency analysis is
shown in Figure 2, page 5. The joint numbers (enclosed in circles) and
pember nusbers are included to facilitate the computer input. Several
assumptions were made in developing the model. These assumptions vere
made such that the model would be more flexible than the actual assembly.
Thus, the frequencies predicted by the model will be lower than the
aztual frequencies.

Some of these assumptions are:

1. The bedplate is assumed to be supported only
at the foundation bolts. This is true for upvard.
forces but for dowvnward forces the bedplate channel
flanges are continuously supported.

2. The motor could help restrain the pump in the
direction parallel to the shaft centerline by
transmitting forces through the coupling.

~ This is not included in the mcdel sinée the
coupling connection is not positive in that direc~

tion. This is also not desirable since this would

impose thrust lcads on the pump and motor bearings.
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3. The bearing stiffness is difficult to determine precisely. Thus, the
shaft is assumed to be pinned at the inner pump bearing(Joint 17) and

at both motor bearings(Joints 30 and 45).

Masses are lumped at joints in accordance with good practice in_
seismic analysis. Most of the mass of the pump is lumped at Joints 9A
and l1. Joint 9A is the centerline of the nozzles, i.e. where the
discharge and suction nozzle centerlines intersect.

The pump and motor casings are modeled by equivalent hollow beam
sections. Members 27 through 48 represent the motor casing and Members

20 through 26 and 61, 62, 63, and 67 represeot the pump casing.



“ 3.2 Computer Analysic

The computer analysis for the frequencies is performed by use of
the ICES-STRUDL computer program operating om an IBM 370/158 cozputer.
Users manuals on the STRUDL program can be obtained from the Massachuset:s
Institute of Technology. The code has been well verified for frequency.
calculations. These verification checks will be made available upon
request'.

The detailed input data sheets are given on pages 8 through ll.

These are believed to be self-explanatory. The motor and pump shaft
vary in cross section and are input accordingly.

The analysis is made for the three dimensional frame. Thus, the model
is assigned 15 degrees of freedom. However, only the first two frequencies
are calculated since the objective is to obtain the frequencies of interest
in seismic conditions.

The computer output is shown below. The lowest frequency is seen to be

40 C.P.S. - The mode shapes for the two modes are given in Appendix C.

-\ _ o = -
JOB ID - ME-894 JOB TITLE - CRANE CEMING FIGURE 4066 PUMP

ACTIVE UNITS = LENGTH FORCE ANGLE TEMPERATURE T
FTRYE UMD INCH LB RAD DEGF

ACTIVE STRUCTURE TYPE = SPACE FRAME
ACTIVE CCCRUINATES AXES X Y Z

EIGENVALUES
HCDE---——EIGENVALUE-—-—-—-FREQUENCY-—-‘——--PERlOD--—--——-—~RAOIANS-'/
L 0.£32167D 05 0.4001620 02 0.26458990-01 0.251425D0 03
2 0.4455530 0é 0.1062350 03 Le9413050-02 0.6674970 03

* Notes for Dvnamic Seismic Analysis Course, by C. K. McDonald
University of Alabama in Birmingham
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4. LCADING CRITERIA

4.1 Seismic Loading

The lowest natural frequency of the pump system, including bedplate

is 40 cps.. The following loads exceed those given by the specification.

OBE SSE
Horizontal , X and 2 1.0g 1.5g
Vertical .78 1.0g

The loads were applied to the center of mass of each individual pump com-
ponent. The loads for all three directions are applied, as required by
the specification. The stresses are then combined directly for all three
directions, which is more comservative than the square-root-of-the-sum-of-
the-squares method. The SRSS method is used in some cases.

A computer analysis for the loading conditicn is made. The computer

input is shown on page 1l4. The analysis is made for the following load

1. 1.5g Lateral X Seismic

2. 1.5g Lateral Z Seismic

3. 1g Vertical Seismic

4. Nozzle plus Impeller Loads
Load case 3 is ratioed by the proper factor to obtain net upward or down-
ward loads, as appropriate.

The computer model shown in Figure 2, page 5, which was used for the
frequency analysis is also used for t'ie static seismic and nozzle load an-

alysis. The joint and member input data is the same as for the freguency

analysis and is not repeated. The computer output data is givea in Appeniix

A.
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4.2 Iandividual Nozzle Loads

The nozzle loads for the individual nozzles, suction and discharge,
are given in Paragraph 4.2.8 of the specification. These loads are listed
below. However, it should be noted here that the éocbined resultant lcads
at the centerline of the suction/discharge intersection must be limited as

shown in Section 4.6 below.

8" Suction 8" Discharge
Resultant Force, FR, 1bs 2,520 2,520
Resultant Moment, Ft-lbs 6,304 6,304

4.3 1Internal Pressure Loading

The intermal pressure design conditioms are 150 psig at 200°F.

4.4 Shaft Torsional Loading
The motor horsepower is 60 at 1800 R.P.M. Thus, the shaft torque is:
T = 63000(60) 2,100 in-1bs
1800
4.5 Other Pump Normal Loads
The pump impeller is subjecred to a 300 1bs radial and a 1000 lbs axial

load during normal operation.

4.6 Resultant Nozzle Loads

The pump was analyzed for a set of resultant nozzle loads, resolved to
the nozzle centerline at Joint 9A on the computer model. However, it was
found that the pump foot would be overstressed with these loads. Thus, the
resultant nozzle loads at Joint 9A must be zero. Note that the pump foot,

Section 5.9, is fully stressed with no resultant nozzle loads.
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S5. STRUCTURAL INTEGRITY ANALYSIS

The detailed stress analysis of the pump, supports, and moter is con-
tained in this section. The stresses are obtained for the two horizontal
and the vertical direction and combined directly.

A computer analysis fér the pump is contained in App. A. Some of the
pertinent stresses are obtained directly from the computer analysis. All of
the important stresses could not conv;niently be obtained from the computer

analysis. Thus, some of the stresses are hand calculated.

5.1 Motor Hold Down Bolts

A sketch of the motor is shown below:

Operating torque
F

. *

t 9"

' e
-1 7.0 7.0% ’.5"'5/8'501:5_-2'2._5.625' 5.625!
—— _,:_ - '7_,__.’—"';‘_'_—‘

The stress due to opctating.torquc isc
$ = 2100 - 332 psi tensile

2(14.0)(.226)
The total stresses are obtained by adding the stress from the computer output
to the stress caused by operating torque. The highest motor bolt stress occurs
in the bolt represented by Heph¢£ 39 (see page A-1). Thus, the total stresses

are:
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S = (2/3(282 + 841))/.226

S

282 + 841
226

v .WS‘A‘ + 10

The allcwable stresses are 10,000 ps

)2 + (98 +

bolts per Upset.
5.4 Shaft Stresses

The shaft is shown on the com:

54. The computer output for stress:

maximuxz combined stress occurs in meuhesr 32 4t he end.

properties).

The shearing stress due to toi..

= 2100 = 2,838 psi
2(,370
Thus, e maximum stresses are:
1\ = 7 838 psi shear
Sag =15+ 1171 + 2(780) + 81...

s =\/(202838)7 + (10881 )?

The allowable stress is 1.5(1750V: =

5.5 ~ resses in Support Frame

maximum stress in th»

and i

)

1118 + 10€ + 2(624) ' 887"

The allowable stress is 21,60C .=~

3313  pei ténsile Upset

« 969 psi Faulted

27,226

3,530 psi shear

she - anc 20,000 psi tensile for A-307

‘.- mcde., page 5, as members 52 through

is giv.n on pages A-4 through A-6. The

(see page 11 for

it

10,881 psi Bending Stress

12,272 psi Combined Stress

i+ 2% .y for the Tp 416 S.S. shaft.

; .e rccurs in member 8 (page A-7 )

* 11,34 psi

‘ar ca= +-36 steel per Subsecticm NF.
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$.6 Casing/Frame Flange Analysis

The casing/frame flange is a flat face flange with a full face gasket:.
There is no method given by the ASME Code to evaluate this type flange.
However, the flange has been qualified for intermal pressure by hydrostatic
tests and service cxperienéc. Since the resultant nozzle loads must be zero
due to the pump foot stress, see Section 5.9 for foot stress with zero nozzle
loads, there are negligible lcads on this flange other than intermal pressure.

5.7 Nozzle Analysis

The 8" discharge and 8" suction nozzles must be checked for their
ability to withstand the external loads.

1. Discharge Nozzle .

The discharge nozzle-casing intersection is clesely approximated as a tee.
T£e methods of ASME Code ND -3652 are used to perform the analysis. The tee
is contourcd similar to a welding tee but it is not exactly the same as a
welding tee. Thus, to be conservative, the stress intensification factor
used-for this analysis will be the average between a welding tee and a
fabricated tee. (The nomenclature used is that of the ASME Code).

For a welding tee:

h = 4.4(.625) - 324 i = .9 = 1.91
8.5 (.326)%/3

For a fabricated tee:

s » 829 - .07 { = .9 - 5.11
8.5 (.074)2/3 .




Average Stress Intensification Factor

- 1.91 ¢+ S5.11 = 3.51

iavg
2
2 = 3.1416(4.31)2(.625) = 36.4 in.’
M, = 75648 in-1bs. bending moment; M, = 0 {ip-lbs. torsional moment
P = 0 1bs. axial Vv = 2520 lbs. shear
The moment is resolved to the centerline of the tee:

™ - 75648 + 11(2520) = 103,368 in-lbs.

Equation (8) of ND-3652.1 gives:

150(9.25) + .75 = 8,030 <1.5(16500).8= 19,800 psi
4(.625) 36.4 (SA- 351 CF8M at 200° F.)

.
——
. - -

2. Suction Nozzle

The suction nozzle is treated as a nozzle in a flat plate, Cases 10 and 20

of Roark's Formulas for Stress and Strain, 4th Edition, where fpr this case:

r, = 6.75" a = 8" t = 625"

The stress coefficients are given om pages 241 and 242 of Roark's Formulas

for Stress and Strainm, 4th Edition and are:

By = 45 Bp = .12

P = 2,5201bs. vV =0 1bs.

The stresses are:

Sg * .12(2520) + .45(75648) . 11,667 Ppsi bending
(.625)2 8 (.625)%
V = 0 psi

The maxipum stress by the shear stress theory is:

s =\f2(0 N2 + (16622 = 11,667 psi

The allowable stress for SA- 351 CF8M saterial is 1.5(16500)(.8) = 15,800 psi




5.8 Nozzle Flange Analysis

The 8" flanges are ANSI 1504 type. Thus, siace there are no other known
methods of analysis of flanges for external loads, ND-3658.3 (Summer 1978
Addenda) Equation (12) will be used.

The gllowable moment on the flange is: M= $250(25/36)(11.75)(8)(.302) =

123,212 in-1bs

The actual moment is 75,648 in-1lbs., thus acceptable. Note that high strength

bolts must be used for these connections.

5.9 Pu=p Foot Stress

The pump foot is as shown below:

_i:- 5/8"
R —m .T.

The foot properties are:

A = .625(5) = 3.125 in.’

B = 5(.6252 = .326 in.>
6

The bolt loads are obtained from Sectiom 5.2 and are:
Tqiry le790
F = 8021(.226) = 1,813 lbs. Faulted
= 5530(.226) = 1,250 lbs. Upset
R = 202(.226) = 498 lbs. Faulted
- 1468(.226) = 332 1bs. Upset

S = 1813(1.5) + _498 = 8,501 psi Faulted
. 326 3.125

1250(1.5) <+ _332 = 5,858 psi Upset
.326 3.125

The allowable for Class 25 Cast irom is 6,250 psi Upset and 12,500 psi Faulted.
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6. FUNCTIONAL CAPABILITY ANALYSIS

The detailed functional analysis (deflection, rotations, etc.) is con-
tained in this section. The following lcad conditions is considered:
Normal Operating loads + Maximum Nozzle loads + SSE Loads.

The computer analysis is contained in Appendix A.

6.1 Pump Bearing Loads

The pump bearing loads are given on pages A-8 and A-9. The outboard
bearing is double row type. Thus, the moment acting on the bearing is con-
verted to an equivalent load by dividing the moment by the centerline dis-
tance between rows. Member 49 represents the inboard bearing. and member 50

the outboard bearing.

(a) Inboard Total
Member 49, Joint 17 Axial 2
Loading 1 4 0
Loading 2 0 111
Loading 3(2) 152 0
Loading 4 — _689

Total 161 800

Resultant 816 1bs.

The inboard bearing is a ND-7610 which has an allowable of 20,253 lbs.

(b) Outboard Total

Member 50, Joint 18 Force Moment Thrust
Axial Z X 2z Y

Loading 1 2 0 0 366 83

Loading 2 0 39 314 o} 0

Loading 3(2) 65 0 0 376 0

Loading & 105 385 742 1206 1000
158 424 1056 1946 1083

Totals



Resultants 468 1bs. 2,214 in-lbs. 1,083 1bs.

Equivalent loads = 468 + 2214 = 4,645 radial +1083 thrust

33

The cozbined loads are: P = ] 17(4645) = 5,435 1lbs.

The outbcard bearing is an ND- 5511which has a specific dymamic capacity

of 27,0001bs., see Appendix D.
6.2 Flexible Coupling Analysis

The coupling is adequate for the normal torsional loads. The seisumic
and nozzle loads do not impose any additional torsional loads. However, the
seismic and nozzle loads do cause bending of the pump and motor shaft, which

in turn causes coupling misalignment as shown below:

Motor Shaft

Puzp Shaft

The maximum misalignment must not exceed one degree (.0l7 radian). This mis-
alignment can be obtained from the computer output as the vector sum of joint
19 (worst case), rotations Y and Z. These rotations are tabulated below,

see pages A-10 and A-ll.

Total
(joint 19) 1 Z
Loading Case 1 .00000 .00015
Loading 2 .00006 .00000
Loading Case 3(2) .00000 .00028
Loading Case 4 .00011 .00029
Totals .00017 .00072

Resultant .00]1 radian
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6.3 1Impeller Key Analysis

The torque that the impeller key must transmit is practically the saxze
for all loading conditions. This is 2100 in-lbs. operatinrg torque (pg. 13).

The forces on the key are shown below:

e I 4
- Al

.375

R =2100 2) = 2,800 1bs.
1.5 )

The shearing stress in the key is:

vV = 2800 - 2,489 psi
.375(3)

The yield stress for the steel key will equal or exceed 40,000 psi. Thus, for

shear the allowable stress is: F, = .3(40000) = 12,000 psi.

6.4 Impeller Clearance

The relative deflection between the impeller and pump casing is found by
taking the difference of the deflections of joints 94 and 16. The worst case

deflections are tabulated below (see pages A-10 & A-11):

Joint 16 Total
b 4 Z
Loading 1 -.00049 .00000
Loading 2 .00000 .00134
Loading 3 (2) .00016 .00000
Loading 5 - 00678 154

Totals -.00712 .01288



Joint 9A Total

Y Z
Loading 1 -.00054 .00000
Loading 2 .00000 .00044
Loading 3(4) -.00138 .00C00
Loading 5 _=-.00802 ~ ___onose2
Totals -.00994 .00736
Difference (Joint 16 - 9) .00282 .00552

The total vector deflection is: D = \K.00282)° + (.00852)° = .0062"

The clearance on the impeller is .0065". Thus the clearance is adequate.
6.5 Shaft Mechanical Seals

The deflection of the shaft at the mechanical seal is less than ,003".

Experience indicates that the construction of this seal is such that leakage

will not occur when subjected to this small amount of shaft deflection.
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PENDIX A - COMPUTER OUTPUT FOR STRESSES, FORCES, DISPLACEMENTS

L AI5 0 R 184 sesNL LY o0000"0 00000°9~ (LT L I8 40 B (SRR RN T B0 (LTSN 104 w o
ALl Niw IYNNON RYN ONIONIe 7 wt.nx-. i wyang 1 wYaNS A Ly 1evis
13311 3Ny

......‘....‘.................'........ YL T IR AT ) [S11 2213 ...'......O............'0...
. i Mt i At it FAbAE 4 P A
...................'....“..0..............................‘.....‘.................'...'.‘O.‘.

sNzEL O s1ZEicton 0000070~ 00000° 0~ soNEeEt I 1% I slzEL"LON w4 o0
TYNEON NN AYNNON ¥YN ANIONIR ON3e A wrYIng 1 wvang A iy 1uviS wONd
| — : - n.wu H 2 —— e = = e e | Imvisia
.0..0..0...0.000.0.l.......'0.......0.0.0..............0'0..0 e ..QOOOQOOOOQQQ.0000000000.
. HHTI IR Hapae M 11 2
0.0.0000.000.0.0....0..0...0....00..0..00.0.0.000.000.0000000.000.0000000.00...000000000c&.oo
P LT TR AT 11 FELT TS L N4 00000°0 000000 QI 0T ITATI A 114 (3T TR LT3 v 0o°0
TYNUON NN TINNOK XYW oNlONIe 7 w..—«..u. - wying 7 WYINS A iy 1uviS WOwd
1 = s e e . e e . . . S e . e $s3v o ———— 5 S ——— - . o T S e e o @ ] 3NvISIO
..0.0..0..00000000000000000..00o.................o..m00.0000000000 0..0.00.00.0.0000.00000000
. Irwdivy 9 a.« T - NjOYDY o
00...0..00.0000.00.00.0....00..00.0...000..0‘00.0.0..0000.0.00.00.0...00.000.0..00....o..o.o‘
IVZZLTZTSN- RVZTLCTIMYI- ODOOOO 00000°0~ Ts0vE"1Y ITTS A L IR AR £ T8 2 1 By wé 0°0
TYNYON NN TYHNON X¥N oNlONIe 7 w..“ N3O A wrans 1 wYans A iy INVES wOWd
[ = e e e e i e B 11 1 e —t VIS0
0.0000.00..0....‘0.0..00.....00...00..0.0.0..0...000‘0.00.0.00..0. 00..0.0000000....000000000

. ¥ weliv) 9 ¢° 1 - ON10v0Y o
000‘0.0...0.00....0.0v................CQ...0.0.Q....00.00..000.‘....000..0000.00..00.0...000.

- —— — . — ———ae

-~

©e © 0 o ©



A=<

0ETIE TUTIY wi o000

0EZ9S TIZYY  OSTISTITVY 0°0 o0 ST9E1°09CT  BIB8E"IZ
TYNNON NIW WWHNON XYW om wie A wan "s A ey awves wous
s---.nnnsxl---..-no-.nu-.nomumuomm.muo- ss3ot .--|---.||.|m-mama------umm-m----'t-;-uo-----\ AT
.....................Q....... ...‘..“.....““....‘.....CQO.................‘00............. ﬂ.
. 1°933334N1 ¢ 3VTI0N 135N Yii%aNioe0y e
..................Q.................... ....................‘............'O.‘...QO.. LR R L]
29069°L€10 2909 1€ 0-0 00 990687801 12188 1- 29069 LC 11 ¥4 000°1 &
IVMNON NN AYHNON XYM aNION3e T Jujgvae 4 weans 7 wYINS A Il INvES WOWd
s e o o - i 2 i O S b s ss3w B e e s 0 o 0 e o S e 8 2 - IINVISIO C
.. D.O..Q.O..............Q..........Q....‘....l... .. 0...0.....00...0.... TR A AL Al
IR At 4 1M T
'YX AL LR ..........‘...‘........'..O.C..C... Q...O...............O.Q........'...‘ ﬂu
rrve0t 10012 zzv10° 1001 0°® 0°0 £5090°0211 Nl i 2Zv10° 1801 ¥4 000°1
TYNEON NN WYNEON YUN oniONIe T NIONIS A wyIng 1 WYINS A vl xy JUYES WOW4 O
e e i s g e o s b s o SEINIG - e mmmmmmm e e o o e i e IINVISIO
.........'....... ......................'.....00“.”..0........“O........... Setsebaentrees A
. wndivy 2 §° NIOYDY o
C.................‘..Q...............O.........l.l.Q....Q‘......'..0..0...0.0.00. - seesen
IRV IRET  VIRLNC 6T 00 00 esEvE oL SLINL TI0ON- VLRIV NOET w4 000°1 (
IIHNON MW TUHVON XYW anIONIS 7 NIONI® A wvans 1 wraus A L 1yyls woud
\lll\ll‘liluiilli'..l'!ll'ﬁlllll ﬂu“!w“.'ol‘l‘ui"llvlltclntal...l|||lll.|-!||~ “wr-ﬂ.ﬁ (
........Q................'................................“"“.“.“W“.....‘......“...m. ° Ud
..Q.........................I.........0........ 0.0...‘.0.0...........‘......0...0'. {
(
JSERC S ——. LB} CEL L
/



G

2

- . 99

goncgrs ey BUEAUE 0"
?m“mz“ E:..WE- RS i
39804 7 04 ¥

iNInor

) o mmn o

INIOF INVE NS 3N

s1n04ens - S0VOY

T T T L R S L sssss e
SOv0Y w3VViaNl ¢ AN
cssese ooooooooooocoo.oooooooooooooooooooooo.oooo.ooooooooooo

0 000000 00n00 0~ 0ss18°0 .oou.n-.- 5
-0 00000°0 onno* o 0 .» - s 808~ -
" 000000~ 0nnn *0 — m. s n«.n - {
- -0 00uD*0- ot~ NI 10
ININON T N g ICECLTE o [l b1
PR ... SRS o} o+ S e T R awosr 7 138 IO ... A ninr
$1w044ns - SOVIY ANIOF INVLINS 3N
000.00000..00000. aeee
AN .
- .QQ..O0.0.Q...Q.O.Q aes
0 * osvil” 1vgo 1D y
©0300°0 000 .m m o“_. ”oo 0 1)
0000 «n p.m 00000~ - n_e 9 00 a.ao.w ~
00°0- 00" noon -0~ CAINE "0y~ 0RO DNVR~ wnp
ININON 7 HIWON A ININON X w04 1 Ind A JINOS ¥
\Illl!-lllll!lillll NINDW 0!00ll|llﬁlll||tlt|\\lalllilu\lltiltil\l‘ IN04 l'.'ttlllllllllul‘\ -I—OQ
$1w0dens ~ SOVOY INIDF INVEOINSIN
00000000000000000000 .0..C.Q..00.0.000.000.000000“0.
. 00..'0.00000.0..000000..0.0.00 .0.00.00.....0..000.
0 00 sefEb Y]~ T ULl “4
0 0 0 ey siLis” IR0 »
L 00 m el sbiis” - ..se.m a
0 0 solee~- UL - a0y
ININON T ININOW X FRILT IR ERLLF I

[ e o e e s e

1] - .~ B T 1 L

iNlor

$1w04dng - S0VOY INIDF INVIONS 3

..0..0......0....0 TR LA Al
.

. Q..............0.0..........

O...O....OOOOQCQOOQQ...0.

..OOOOOQMONMﬂ.....Ol...

PP YT LR LR R R L L L

.0.¢-.........0...

7 A X Saxy SALYNION0ODD FATIOY

Invwd FIves - 34k} FeniInels IANIOVY
wUd 10 “ﬁ. 1 HONI
wi EC AL LE ] aNvY w04 MiON3Y - SHINN IALLIY
dWnd 990% AwNdi4 onIN3I0 INvE) - AN sor se9-3n - 01 suf
esssnne

e
ML
........C...Q.....O..Q..

- — — —— . -

- ——

A~ e o "~

~



A4

o

2 9 O

© © 9 ©

O

o]

c

e © e ¢C

- ——

HATTI S 1 S 1334 B R 331N N1

TYNNON NiW TYWHON XYW INIONIS T u*ﬂt-“l wYaus 7 wYINS A iy

/- - B et llOl|l0|I00lll’0|l"l||lDlll""'lll!l'll"l.\

LT R L LR R e Al g
.

LR R LA R A2 . “Q..““...ﬂ....... M. COBNNNINRITANIRIEI RIS

7o b - NINVOY .
T L L L A L L L seene T L R R A R L L

HHE S S 1S R 0000-6 R o8 B

WIINNON NIW AYNEON NN aNIONIe T WI- NiE A wYINs 7 LLE LU ) w 1uvis whwd

y ik - m e i e msnids D s B © B - S S o= Invitia

...OO.....Q....O.Q...0..............0.....0..
. -

SrE TG T TIN  H E 3 3 s
e uie _ wewsew e SWiesse 7 . guigeee_ meetrl IR .. XS P e’

svee
wedivy 9 §°
s EeINttensetiartriateeereitereotessrteeetisetisrsrrirranens

000.....0.‘..0..00..............0..........Q‘O......%.

99006° %]~ %0 - 0000* . . b
33301 A 44 20 M 113 B B 90000 o0 o0 e
TNEON NIN TYNEON X WM ONTONIe T M:n. ] wYans 1 wWYINS A Ivivy
)-— ——— - uuoc - e e e 0 e e e ]
. .....O.........O........00....0.0...0..00....0ﬁ......l Sesssnttner ”
Yulivd u u “ i -

.....Q....Q..OO........O.IO....Q......D.0.000....

144 LALLE L

SEINIS TrwuON WIRWIN

-———— - —

SIINSIW FIONIM TENNIIND

T AYX Sy SAIYNIOWO0D IATIDY
INNE  FOVES = Feal IWLINNES IALIDY

wud 230 “ﬁc 1 HINL
Wil FJenivwidavi INY w04 HIONIY = SHINN 3ALIDY
4WNd 990% N1 4 ONINI0 INrNd - 3VRLS WOT s40-3n - 01 wOr

. 233300
.u.~>¢.¢< .m-.-a
T I R R R R R A R L R

-




TR TR T 1 PO 11 A LR R S ER 8- iR

wosgu i wwouw ww__ owionel  gugwed  wewil o wil A
greseseseenmnsee e :

TOTE T S RO I U 2 R S 8 IR 1 P &

TYNEON NIW I!HNMMWR!:HN‘ oninN3e 7 nﬂ“ﬂ—ﬂtWM|mll|lvlﬂmwdu 1 ollﬂ.c.ww.ul‘-ltn|'llolwm-lmM\ .““”“-“w“u

’-
.........Q...I...O.......Q
f - INIOYOY o

ITIA AR R LA R LA AR

...l.............‘.‘..................Q.Q.O'.

..O........0.0...0....0..0.0.

ETTEU BRI G TH} B B 41 S L RS &3 R 25000-8-
EL IR wvang 1 HYINS A vixy

c———ent

TYNWON NIN AYNNON XYW anioNIe 7 ss

= e = e e e o e e A o . S i e s 8

-—— e —

“.....'....O‘. .O.”
] - /3
.......0..0.000.....00.0..0

e ...O.........0......................Q.QO.......0 LR LA

e HITR LR £306-05"  80800-6- R R 1M L w 200
TINNON NIN TENEON XYW INIONI® T aNIONIT 4 weans 1 wyans A Wiy INYIS WOW4
TR .o ot LT - -SSRt S e et e et HHRH

==~ -

eI NBRNBINTRIRNRSS
.

......0..0....0...0.....”.....‘“n.O......
Tredivd 9 1
e ‘.O..'..Q.........‘.............C.0‘.0...




A-6

~

O

————— — . —

-

e UL Eeni Wk 88 g3 s

G
TeNwON NIV TYNNON XYM anioNIe 7 o.._“.... A wyans 1 WYINS 4 Ivixy
\|0|||||l|||on||||||¢v|||||!||l||l|t||0 s3I oco-||||||||||cu||||n|||on-u!illluti-ltil!tll\
....000..0. 00.0.0.000000000Q..Q...O. sttt ﬁ.......00.00....0...000000 ate ﬂv
. 1aeoy ¥INIIaNT 1 3T1I0M 13540 '
...000.0....0.....00.0.0 .....00..00..00...0.0..000.00'o00...00.....000....00.0000.00.. HJ
UMt Sl ey IIl- 000000~ » o 00N00" .
vl .a«—- ooo...o.“ 't ..e: eoe-o.u- u» n.n o.:z.a.n
TrNWON NIW IYMNON XYM onjoNIe T w..“«..-. A wrans 7 WYINS A vy
§ = s et - e e o s 55 2 e -— W - lolllolln|l|!||l|llllutlils'llalll|||!||\

COQ.....Q.Q......... ..0...0..00.........00l'.......

sessgesgesseneessisreLtaten e
LR eIt

W
uooooooo.ooooo.o.ooooooo.-oooo P T L LR L LT R LT L LA b b P L LT L TR L L L L b
18118145 (28310814 0000° (148330814 oo H 0000 *
a“~n_. %u‘ a“~o o *c 000 a*~“—.am - o'n n.” ”oooo.”
TYMWON NI TYHEDN XY aNIONIe T wtuoxu. A wvang 1 wyIns A Iviny
] e e e e oo SR i | e e S S . e ——————

.....‘............QQ.....'

.0.0.0!...0..0..0.

00..........O.....QQ....M.“.

. THLAN] T = ONIOYDY o '
.....O...O0.0.0...0.0.‘....0.. ...0.'0...000.....00000..'0.9.‘ 0.0.0.00.'00.0..00..0.0
MY TIE- 109881 sez710"%1C 0noo* o~ 4 0 6065 " ooo* 1\
‘o-oo.w.o| ¢~o o.wno- -n-e.~no-. ”eoeo. - ”.“ “.9 “oo'a.—m w4 oo (
aa:cwl Niw WYNNON TN oNjoNdIe T LIRS wrant 1 WYINS A iy 1PYIS wWOud
s A e 0 € S A B e S U5 S B S5 -aﬂﬂ— '||0l0100|l|-IVIv|ll0|||!0|||||oll|tltl|l|'!ls INviISIO
PP YT LT L L L L L LA A A ooocoooo'o.oooooooooooo.ooa..oooo.ooo. e ooocoooouoooo..o..-o.o
MITA AN - ONIOYODY o
.‘0.0....O..OO................ 0....0.0.0.000...0.0.00.......0 .000...000.0.‘0 (

. . : C
—— — el SRS, v VIOWIN

- —— — — — % — SR



A-7

i WMGH fmens o omems o §1 83 RIS "yl

INNON NIN

i
e re e camm s s e asenesnesane §§ 508

TYNNON XYN

ONIONIe ] nzuo B wyInsg 1 wyang A .“.: wowg

wvisio Le

P Y LI LT L LR L A L 4 ..".“..““OOO. essanuenens

INTON J3540

shetes 000000.0...O..O.Q.Ql..‘.....0...0.00 .Q..Q..O..OQO..C...QQOO.‘.000..0 AU
PITTI CTAR [ 41T 08 1 AR 1) B H 1Ay HEH B Y 88 Ht BT v 200 C
FYNNON NN TUNYON X TN oniONIe 7 w-.-azu. A wedns 7 MYINS A iy Iuvis wOwd
- e e annivw GUPUNS oo s s octe st gttt & e S S ———— e o 3Nvisio
000000.0.0.....0.0 ..0...00..00.0...0....0.0.0..0.“.. lo.......oono.QW""M"WMOOQ A
“00.00.00...0.....0000.0...... 0..0...00..0..0..‘00."N.OO..OQO.QOO.. ..O..“..O.....O.“
O
TF{PRTL R L T S T R HEH B H 80 oe f8eoi-o
INNON NIW VYNWON YN ontoNIe 1} oNiONIe A wyins 1 wviIng A wixy o
§ o e e e e W S S S £33 LT e e e s s s o o ]
0...00000.0.00.00.0..0000....0.00 MO QOMOQOOONM“OOQOOOOQQOOQMOl (
OQ.IQQ....OOQ‘..O. ....0.0.0.'.00.000.......O..CQO.. Sasen 00000000000...00000000....0..0
. . o . o . » " '
ITHT FH R N R T 1% HH R iRt P 2
:....H.n.htl--H.........mhu.!-:uk......mm-m.-- ss3v ..mm-.l-lu._m._mn-t..----umm.i.....l----u..m\ 1IN0 S
ats s sSessNtNE e TI2 2 23 0
SR 33 t
0.0.0.o.o....o.............ooo "
L
mg— iy, | A —— T T e———— o L CRLLE L
. ..P
.. : ! ¥ T . -



_—
-

© 0 ©0 © e O

HHES B

=i
i padd m_zmz ﬁumw-

1 OnIONIe A ONIONIS INOISYO) T wrins w ﬂs =BT T

P IL.L. DO |

’ - LELL

P “0- " ns
.seoo.c " of
(3]

It

H H

bm-'ucllul:l\ iNlor wituiIN

$30¥04  WINMIW

g 3. m.
TIRIOR i1 “.:m 8

7 ONION3e A OnjONIe TrNn IS w0l 1 weins mw-

e e U [ . ... . SRS K. ... . KU L

2SS

.0...0...0......0.0.00............0...0..

iy
LR, ., . . S INIOT  WIOMINW

$30w04  wINMIM

7 A X Savy S31WNION0D0D 3ATEDW

INYNd FIV4S -~ F4AL IWNEONWES FALLDY

23 - WM
Wumn FJuNJvNIad ﬁﬁ!t “ws. HIONIY = SHIND FATLDV
4NNd 990% FUNA)4 ONINI0 INvw) - 3NN HL SOF *e0-3N - 01 wOr

e oww

<%

- — - —




-~
~

of\

M. s mmmmmn_- o
abiie.  HEGn RS §

L. L L LI |+ ¥ lI-Hm...m......r-lzlm-...mmmll-l---- w - RIS, .. .. MU INIOF  WIRMIW
$3080Ds  WIRMIM

_z:m_._- Sesee 3" R R 1113 5 5 gesst 4 “_ 2

o 000000~ o-0 0000070 nn -... : b 0"

00000 00 n n"unu.n- 00000 D~ ~ .o ...-.u on 2

LR L. Ly |- % BN . SESESON 5. . SO 2.% u PR, ... . S INIDE WIeNIN
¢ $3Iv0d  wiIRMIW
. 00.000..00.......o.....100000000...000.00000....oooooooﬂoﬂﬂﬂﬂ wﬂocu

—— — — WOIHW...MMW....Q.O.O....O s . ,M.”C.O..“IIOWOJOO 0...0..%....00..““.0\”““..\““!..0000 c. ST



A-10

4

- ———
~

ie e ¢ 6 © 0 0 9O

~

DOOOOOO

00000~ 900000~ 0000° 0000 00009* nono*0- IR0 .
o.””-m ‘me “ ~Qooo.m 2 -eo.“ 00no .m- ”ooso.nn .-!:w o_
00000° 000 oo00" s%000° 00000° 0~ 00000° 0~ RO "w
10w ¥ “1 L “10¥ ¥ 4510 7 “4%10 } 4510 ¥
\lllllul!llll!l-'ls.-dﬁ“‘l"ll!"ll!l'llll\\l'llllllnlcOllol -IUI“WQJQn... !Illl.l!lllli!lll\ L NI
SINtOr 334 - SININIIVIESIO INIOF INYL WS IN
UL “jou A *jow ¥ 4500 1 *qs10 % 4310 ¥
sco.lolltvvtvlo‘nlus-:-ocultlctttllnultu..lllssr‘lv-cl!lc!l‘ eI PLALI ALY ——— el iNInr
$1¥D4ans - SININIIVIAEIO IN10F ANV NS 3N
A coooo.ooooooooooooo.oooooooooooooooooooooooo.ooooooo“o oo.oaoﬂo u“o.oooooooooom oom-o.no“m”.ou
oooooooooooooooo.oooooooooooooooooooo-oooooooo.o.ooo -o.ooooooooooooo.oooo-oo. seeree
1000°9 00000° 0~ Q0Nno0* 00000~ 00" 0~ slo0°0 IR (3
noueo.ou 00000°0~ 00000 oea..“; “m”g.m o—””.o N "
1000070~ 00000 °0~ 0500070~ onono-Or V000" slon'n 002 L
10w 1 ‘o A “j1ow ¥ 4510 1 4510 & 4510 x
fmm—————— .|ul..e..c.ec-!--n!.-;i---l-l?u--li!--.v|.- INIMIIT SN EE——SS O T el Nt
sINIGr 33%4 - a-lul-ucdsn.. iNlOr INvL NS Y
“1ow 1 *jo A “jow ¥ 4810 1 4310 A 4510 ¥
o~ covew |8e-4-o-o||I|u|u!t|v|||o|||\\on||!‘|l|-|||vtl INANI DV N4 RO — o e o i @ inlor

SIn04aNs - ISUELERLATELE) INtOr ANVEINS 3N

. oooooooooooooooooooooooooooooo T T LU LT LT LEL S LA S8 A4 PP T T T LI LT TR S AL S
. ¥ redivd w (3 “ - ONj0v0Y o
o-ooooocooo.ooooooooooooooo-oooooooooooo-oooooooooo:.o:o.ooooo:ooooooooocoo.:oooo.ooooo:

7 A% Sixv SIIYNIOND0D IATIDV

auwwd  Ives - 3441 FNEONNIES IALLDY

N.u.d- E L N”“s-;- ‘ﬁﬂ:c w-es ”.—-M-—.ua -~ SHINN 3ANIDY

dwng ¥90% 3wNoNd ONINI0 INVED - FRILE se8-3 - 01 sOr

IR




A-11

-

~

=)

o

(&

£ R stses: R 112 S 12 41
suo'nnllwwwu-wllcnlnze..«eﬁc-.l " L et wanddetetre cooeo 2100,
SINIO 33W4 - SININIIVIASIO INIOF INVIINS W

“10% 7 ow A “10w % 4510 12

01 ¥INN3e

00"
no*
000°

000000~
000000~
000000~

i

mte-cwul e 11~

“4510 7

L I 1 L PR L JLI——" L.

% 1 1 T p— LU -

*d4Si0 ¥

cmme—eceennne -]

SIN24aNS ~ SININIOVIESIO INIOF ANYIINS IN

“sevsses
INIOFDY o

3 H

AR AR LA L L L L T Lo

“ {11000~ I¥R0Y)

- n“ on*n- oo

o- nneo- ALLERL]
“esio x

SINIDE J3wd - SININIIVIESID INIOF INVIWNS 3N

“10w 1 “i0¥ ¥ ‘4510 7

4 to.nowucwnlnoculcn-ulnunnons\---:--u-a||-oao .:-:mw.as-.- -o|---nmmmm-m||-~

..0.......0.....000.....0...O................Q0.........o.

.
AR A AL L L e T T L

S—— — —

e ———— o 2t . 5@

SIN044NS ~ SININIIVVESIO ANIOF INVIWNGIN

““““”.”.“C..........0.....

iNlor

iNIOr

-

i

iNlor

iNlor

C



Ad
S = Tensile Stress
V = Shearing Stress
S = The maximum combined stress, cozbined by the maxioum shear stress theory
zax

F

v

APPENDIX B - NOMENCLATURE AND FORMULAS

= ‘A bending stress, usually equal to M/Z; M = moment, Z = Sect. Modulus

= A shearing force
= The vertical direction

= Direction parallel to the shaft centerline

= T/J, shaft shearing stress where T = torque and J = 22 = torsional modulus

= Allowable shearing stress foi bolts:

I ® 10,000 psi for A 307 bolts per the AISC Code and NF-3281 &
Appendix XVII of the ASME Sectiom 1III Code.

P, * 12,320 psi for 4 325 bolts per above references.

= Allowable tensile stress for combined loading per the AISC Code an.
per Appendix XVII-2461.3 of the ASME Section II1 Code.

also
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APPENDIX D - NEW DEPARTURE BEARING ALLOWABLE LOADS

The allowable loads for Delco New Departure bearings subjected to short

term seismic plus nozzle imposed loads are established in accordance with the

method outlined below. New Departure Catalog 2C-110, pages 58 to 62, gives:

N b
Average Life, L 3800 RR_
ke

.86(4000) = 3,440 1bs. (ND-5511)

Ra =
= ,86(3000) = 2,580 lbs. (ND-7610)
Rg = Allowable Equivalent Radial Load, Lbs.

Since the maximum duration of an earthquake is noc more than one minute,
it is conservative to set the life, L, to be equal to one hour. Thus,
solving for the maxizum allowable seismic load:

Rg = Ra(3800)k = 3440(7.85) = 27,000 lbs. (ND-3511)
2580(7.85) = 20,253 1bs. (ND-7610)



/:l” endi =
PP X

e

)}/’7""’7!’:&&5

Members 16 7019 29 75 LD

—— /

- g i




E-2

NMembs 20 +v Ll Gl LT L3 L1

CM"‘)[’ i Freprme

C@nsetz'v&ﬂudu{ (/‘/2_" 0. D ¥ g'/z," l-D

Az a.d Ty =85 TY =1z =425 n't

\‘/ - S%: /3: / Iﬂ3
ced 7o CDNSCﬂ-V}‘U’lV&Lt’ ALl OvT ..

gTE! FriAme pPaopelTIES RED VL
e Lor CASY (oA Medulvs OF CLASTICITY,

27 To 30

5h.‘M ‘CD/ Mo+oft
Assume 1610

) 70 bg MoeTOR
18" o.D, X '/Q"'T"hl.c_[c

427 Tx =5 IysB=?
6y = Sz = 2l
yq To S/
Dummy{ Membens & ch}m&;
51 SheaeT
°¢q | D=13%" L= 6i1tS

Az 2.y0 IX= .49 I =I%=,(+L,M‘+

5y =Sz= ,SLL 143









Attachment 1
Page 1 of 3

RESPONSE TO CE/PLANT ENGINEERING
CONFIRMATORY ITEMS FROM WATERFORD UNIT #3
SQRT RE-AUDIT

ITEM COMMENTS/RESPONSE

GENERIC Comment :

It was noticed that during the review of NSS-PE-10
(Deborating lon Exchanger), NSSS-PE-15 (Purification
Filter) and NSSS-PE-33 (Holdup Tank), nozzle loads wera
negelected in the stress analysis. This seems to be a
generic pattern,

RQSEOHSQ

Nozzle loads for this equipment (seismic category
tanks, HXS, Filters and lon Exchangers) were originally
simulated in the seismic analyses by increasing the
seismic acceleration loading imnosed on these
components. This simulation was considered to be
conservative because the component supports were judged
to be more highly loaded than they would be if the
appropriate siesmic and nozzle loads were considered,
In response to the SQRT audit concern, a follow-on
effort has been initiated to confirm that the original
approach was conservative.

A1l of the design reports for the applicable CE
equipment have been reviewed and nozzle loads have been
directly evaluated to determine their effect on
component supports. In all cases, the original support
loadings were more severe,

A1l nozzle-to-shell juncture stresses were also
evaluted and found to be within acceptable levels.

Comments

Status or equipment not yet seismically qualified and
their qualification schedule should be provided to
NRC. This status should be submitted monthly until
completion of qualification of all safety related
equipment,

Response

Status is given on Attchment (2)
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i

COMMENTS/RESPONSE

ITEM NO.NSSS-

1
SQRT NO. NSSo-PE-14

BA MAKEUP PU

SPECIFIC ITEM: PUMP B

COMMENT
1. Explain basis for 1oad cases 4 & 5 and show that
they are conservative.

Response

Load Case & is "nozzle plus impeller loads in the x-
direction®. Load Case 5 is *nozzle plus impelier loads
in the z-direction”. CE has reviewed these loading
cases in detail and confirms that these loadings
encompass the most severe direction possible for the
application of nozzle 1oads.

Comment

2. Explain load combinations used for computing
bolting stress and show that they are conservative.

RQSEOﬂSC

The load combinations used for computing bolt stresses
include those loads from sefsmic accelerations in both
transverse directions (note that a vertical accele-
ration would have no effect on the bolts), impeller
loads, and nozzle loads in the most severe direction.
rt has reviewed these loads and confirms that they are
conservative,

Item No. NSSS-2

VALVE
SPECIFIC ITEM:
3CH-F1718

SQRT NO. NS33-P:i-25

8ORIC ACID TANK CIR

c.

Comment

1. Provide certification that the computer calculation
based on Engineering Standard £5100, Rev. B dated
4/8/75 have been verified.

Response

CE has contacted the vendor on this issue and is
currently awaiting a reply. This reply is expected
before January 1, 1983

Comment
2. Confirm that deflections calculated in Seismic
Analysis for Order 1-46610 dated April 3, 1976 for

tag number CH-511 will not interfere with valve
closure,

Response

Same as Previous Response.
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TTEM

COMMENT S/RESPONSE

ITEM NO. NSSS-S
SQRT NO. N3SS-PE-52
FW CONTRO

SPECIFIC ITEM:
SFw-FM834

Comment

Verification of computer program £5100, Rev. B
(4/8/75) performed for Item NSSS-PE-25. Results will
also be applicable here.

Response

CE has contacted the vendor on this issue and is
currently awaiting a reply. This reply is expected
before January 1, 1983
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ENCLOSURE 6

SEISMIC QUALIFICATION REVIEW TEAM

RE-AUDIT FOLLOW UP

Attachment (1) Documentation of Telephone Conversation

January 18, 1983



DOCUMENTATION OF Page 1 of 3
TELEPHONE COMMUNICATIONS

DATE: 1/18/83 TIME: 10:00 AM,, G
PARTY CALLING: Jim Wilson NRC
(Naxe) (Company)
PARTY ANSWERING: Sharon Jones LP&L
(N ame) (Company)
SUBJECT: Seismic Qualificatioa Review FIIE: 3-A20.18
Team Second Audit Trip 3-A1.04.02
Report

- T e e T -

SUMMARY: ({INCLUDING DECISIONS AND OR COMMENTS)

Participating in the conference call were:

Jim Wilson NRC Dick Macek EG&G
Jerry Jackson NRC Mark Williams LP&L
Jag Singh EG&G Bob Foley LP&L
Mark Russell EG&G Sharon Jones LP&L

The purpose of this call is to reach an agreement by all parties to know "where we
stand" on generic issues and specific items relating to seismic qualification.

REFERENCE: Second Trip Report for Seismic Criteria Implementation Review Meeting
with Louisiana Power & Light Company (LP&L) on Waterford Nuclear
Power Station Unit 3? T. Y. Chang to Vincent S. Noonan -
December 13, 1982.

The eight (8) specific open items in the referenced document were discussed as
follows:

1. Control Components (BOP-E-68) Closed

2. Pressure Switch (NSSS-ICE-16) Closed
Low 0il Pressure Switch (NSSS-PE-31)

ACTION REQUIRED:

DISTRIBUTION: R. W. Prados, R. M. Foley, M. G, Williams, S. M. Jones, Kanti Gala,

H. B. Mulliken (CE), John Hart (Ebasco), John Tompeck (Ebascé), John Zudans (NUS)
Jerry Jackson (NRC), Jim Wilson (NRC), Jag Singh (EG&G)




DATE:

PARTY CALLING:

PARTY ANSWERING:

DOCUMENTATION OF

Page 2 of 3

TELEPHONE COMMUNICATIONS

1/18/83 TDE 10:00

AM,, XRIM

Jim Wilson

NRC

(Naxme)

Sharon Jones

(Name)

SUBJECT: Seismic Qualification Review

Team Second Audit Trip

Report

(Compaay)

LP&L

(Company)

FI1E:

(Cont'aSUMMARY: (INCLUDING DECISIONS AND OR COMMENTS)

o

8.

Boric Acid Makeup Pump (NSSS-PE-14)

Boric Acid Tank Circulating-Valve (NSSS-PE-25)

LP&L is awaiting a vendor reponse. Sharon
will try to have a telecopy sent to NRC and
EG&C this week.

Holdup Tank C (NSSS-PE-33)

LP&L will confirm that modifications have
been made. May/may not be tagged as a
confirmatory item.

Resister Input Card (NSSS-ICE-5a)
Under EG&G review. Should be completed
by next SER.

1151 Indicator (NSS8S-ICE-8-1)

LP&L will submit analyses when it is
complete. May/may not be tagged as a
confirmatory item.

CEDM Reed Switch Position Transmitter
(NSSS-ICE-15)

Closed

Confirmatory

EG&G

Closed

ACTION REQUIRED:

DISTRIBUTION:




DOCUMENTATION OF Page 3 of 3
TELEPHONE COMMUNICATIONS

DATE: _ 1/18/83 TIME: 10:00 AM., %
PARTY CALLING: Jim Wilson NR(C

(Naze) (Company)
PARTY ANSWERING: Sharon Jones LP&L

(Name) (Company)
SUBJECT: Seismic Qualification Review FILE:

Team Second Audit Trip

Report

. e SRR S R -

(Cont'd) SUMMARY: ({INCLUDING DECISIONS AND OR COMMENTS)

Six generic issues were mentioned in the report discussion:

1. Next status report will be issued 1/21/83. Closed

N

Ebasco is re-verifying. Work should be complete mid-February.
3. In Service Inspection Programs will be submitted to a different branch of NRC.
4. LP&L will respond when review is complete.
5. Closed.
.

6. Will be followed up by NRC resident inspector.

It is our understanding that there are no "open'" items remaining, and that the next
SER supplement will reflect this position.

ACTIWN REQUIRED:

As mentioned in Specific Items 4, 5, 7 and Generic Issues 1, 2, 4.
’

DISTRIBUTION:




