2000 Second Avenue
Detront, Michigan 48226
(313) 237-8000

EF2 - 57,485

Mr. L. L. Kintner

U. S. Nuclear Regulatory Commission
Office of Nuclear Reactor Regulation
Division of Licensing

Washington, D. C. 20555

Dear Mr. Kintner:

References: (1) Enrico Fermi Atomic Power Plant, Unit 2
NRC Docket No. 50=341
(2) EF2=-54,761 dated August 25, 1981
(3) EF2-54,665 dated September 9, 1981

Sub ject: Seismic Re-Evaluation of the NSSS Piping

The seismic reassessment of the NSSS piping, as
discussed in the referenced letters and the SSER, has
essentially been completed. A summary of the analyti=-
cal results of this reassessment is provided in
Attachment I.

The results show that all piping stresses are within
ASME Code allowable values and that the loads on pipe
mounted equipment are within prescribed limits.
However, some snubbers have predicted loads that
exceed their rated loads, and three recirculation
discharge reactor pressure vessel nozzles have loads
that exceed the allowable values.

Detroit Edison is in the process of upgrading these
snubbers to accommodate the site-specific seismic
loads and expects that the increased stiffnes: of
these supports will result in acceptable loads at the
reactor vessel nozzles.

goo!

£
/

520020003080341

- ‘



Mr. L. L. Kintner

EF2 - 57,885
Page 2

It should be noted that the reactor water cleanup
piping inside containment (not required for plant

safe shutdown) was also originally analyzed using the
center-of-gravity method for seismic response spectra
selection. This piping system is currently being ana=-
lyzed for the final as-built condition using an accep-
table response spectra selection method (envelope
method) .

Sincerely,

TR TR W,

)"’ R et D

ce: B. Little




Contents:

Attachment I to EF2-57,885

Appendix
Appendix
Appendix
Appendix
Appendix
Appendix
Appendix

A:
B:
Ct
D:
Kz
F:
G:

Mathematical Models - Recirculation
Equation 9 Stress Summary - Recirculation
Support and Equipment Loads - Recirculation
Mathematical Model - Main Steam

Equation 9 Stress Summary - Main Steam
Support and Equipment Loads - Main Steam
Seismic Analysis Input Summary



APPENDIX A - Node Diagram

Figure A1 - Fermi 2 Recirculation Loop A
Isometric Joint Diagram

Figure A2 - Fermi 2 Recirculation Loop B
Isometric Joint Diagram
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FERMI 2
RECRCULATION LOOP A
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FERMI 2
RECRCULATION LOOP B
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APPENDIX B - Analytical Results Summary

Table B-1 Piping Analysis Results - Recirc. Loop A

Table B-2 Piping Analysis Results - Recirc. Loop B
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APPENDIX C - Pipe Mounted Equipment

Pipe Mounted Equipment Loads Summary - Recirc. Loop A
Pipe Mounted Equipment Loads Summary - Recirc. Loop B
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0310828 000000000000000000

GENERAL ELECTRIC COMPANY SPEC NO. 22A REV. NO.
BOILING WATER REACTOR SYSTEMS DEPARTMENT PAGE NO.

VALVE -PUMP/MOTOR ACCEL
ST ————— & e et T
LEVEL D

ACCEL RATIO EQ.

037. 039. AM £.0922 0.8103 1
AV 0.9186 0.2297 1

O42. 039. AH 2.26853 0.952% 1
Y 0.9242 0.2310 1
070. 073. AH 1.0683 1
AV 1.4084 !
100. 103. AH  0.933 !
AV 1.4108 !
110. 103. AH 1.7138 1
AV 1.415%9 !
178. 180. AH 1.4398 0.145%4 1
AV 1.0293 0.2%74 1

182. 1980. AH 2.0892 0.2090 1

AV 1.0339 .2%8% 1
806. 808. AN 1.4002 0.2600 )
AV 1.32863 0.4428 1

808. 808. AH 1.4901 0.2980 1
AV 1.3864 0. 4621 1

ALL NCDZ ACCELERATION HAVE BEEN PROCESSED

THE LOADINA COMPMINATION 1SN FOR THE AMALYSIS *sVACC s»e ARF AS FOLILOW

LEVL D 1 SSE|



0317828 000000000000000000

GENERAL ELECTRIC COMPANY SPEC NO. 22A REV. NO.
BOILING WATER REACTOR SYSTEMS DEPARTMENT PAGE NO.
EQUIP LOAD-NnZ2LES KPPV
e i i e
LOCATION cCaw s wTaA R GRCE RATIO NO. COMB MOMENT RATIO NO. cOMB
001 . 003. LEVL D 6004195 . 0.1545% 1 35392958, 0.4%99 1
s 318, LEVL D 12%02. 0.3919 1 511908, 0.8104 1
338, 338, LEVL D 7212. 0.2261 1 249109, 0.5%26 1
a%s. 2586 . LEVL D 14219, 0.44%7 ' 801917, 0.9%29 1
37ve. ave. LEVL D 772s. 0.2422 1 401793, 0.8381 1
398, 306, LEVL D 23497 0.7993 1 995852 1.576% S 4
THE

LEVL D

LOADING COMBINATION USED FOR THE ANALYSIS =eNOZL sss ARE AS FOLLOW

wWT1 + SSEI

23
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806. 608. AM 1.7913
AV 1.8%94
e08. 608. AM 1.9041
LRl 2.4378

ALL NODE ACCELERATION HAVE

0.3%03 !
0.6198 |
0.3808
0.8s12%5

DEEN PROCESSED



SUPPORT SummAR1 - ReciReuurjon

*_ Levec B= OBE

SurPRT | SERVICE LOAD Swuse Ratio ’;
MARK leve * RATInG |
SAIO - 20432 15300 /.335
D . 28469 23600 /.206
SA9 B | 37371 /5300 2.443
D . He0719 | 23600 /-953
. SAl B 22¢26 | /5300 1.479
| D | k7196 23600 2.000
] |
| SAs . B | S2037 | sweeo | 943
D 67064 91000 L .737
§ : |
SA¢ | B | 24603 | 15300 /-608
D - S0704 23600 2.148
| Say B | £3282 | SHeo0 .57
; D 68175 /000 . 749
| SA2 B 17266 /5300 [.128
. D 27750 22600 /. 176
$A7 B 35886 | 54600 | 657
t D 64816 91000 <712
SAB B 19652 1$300 |. 284
t D . 28149 23¢00 /.193
RAI B 30 <6 N/A .03Y
D 43792 W | .022

LeEver D= Site SPeciric SSE

i



SupPorT Summart - RecirewiaTion (cowr)

SUPPORT | SERyiCe LOAD SNUBBER RATIO
MARK LeveL RATI MG B
J:Jle B 3120 | S#eco | 6285
soo15 | 91000 550 |
SB9 - 47656 | S400 | 872
D 9948 | 9000 | .73
S8l B 29484 /5200 1.927
D 43748 | 23500 859
$B2 8 36 | E9600 $%
D 47718 | 31000 524
S87 B 37805 | 5400 692
D 52926 | /000 582
S5es 8 Y250 | 4600 849
o églee | 91020 . 749 i
585 3 40914 | 54600 749
D §1253 | 91000 623
5B B 59482% | Swecd | l.ood
D £1712 31000 878
SBH 8 48014 54600 879
D 67575 | 91000 .73
kel 8 238% )4 038
D 7690 +4 035

..i.-.‘ “—— ‘A\‘A.’

27



_5 UPPORT SUMMARM * RECIRCULATIOU (COMT )

Nors: Lmws 2299 s

THE RHR SUPPLY FIFING

SUPPORT SERvICE LOAD | SUPPORTY Swveawe
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0000000C0000V00000

GENERAL' ELECTRIC COMPANY
BOILING WATER REACTOR SYSTEMS WMMIT

MAIN STEAM
LEVEL D EQ 9 »
o 8 R
009. 21827. 0.38
042, 16383, 0.29
042. 13%20. 0.24
002. 12323. 0. 20
O14F 11924, 0.2}
O41. 11664, 0.20
027. 11283, 0.20
O40M 11173, 0.19
030F 11137, 0.19
O40F 10937. 0.19
O40Ff 10937. 0.19
0144 10763, 0.19
003. 10736. 0.19
003. 10736. 0.19
023. 10%83. 0.8
O11M 10455, 0.8
O11F 9811, 0.17
062, 9779. 0.17
015, 83598, 0.17
00%. 9268, 0.16
0o08. 9257, 0.8
007. 9198, 0,16
060. 9163, 0.186
037. 9134, 0.6
O04F 9044, 0.16
004F 9043, 0.6
013, 9017. 0.16
C33. 8986. 0.16
061. 8408. 0.13
037. 6323. 0.1
063. 4890. 0.09
0%1. 3712. 0.06

SPEC NO.

MAIN STEAM Ll! 4

BRANCH CONNECT IONS

LEVELD EC 9 »
.

NO s L]
100. 18818, 0.32
200, 18188. 0.32
029. 16384. 0.29
300. 14523, 0.2%
021. 10452, 0.8
02%. 10031, 0.17
021. 10027. 0.17
028. 10014, 0.17
019, 9983, 0.17
017. 9729. 0.17
017. 9673. 0.17
019. 9660. 0.17

THE LOADING COMBINATION USED FOR THE ANALYSIS se

LEVL D
LEVL D

e
PP

s M 3
« WM .

TABLE B-1

SORT( (SSE|
SORT((SSE!

PART 2 T“L( o2-

RELIEF VALVE STEM

L
22
21
.20
19
18
18

LEVEL O EQ 9
L s

102. 11817, O.
202. 11044, 0.
104, 10674. ©

204, 10273. 0.
302. 8730. 0.
304. 8030. 0.

1ass ARE AS FOLLOW

¢ TSY
¢ ( RVI

Jen2
Yes2

PIPING ANALYSIS RESULTS - MAIN STEAM A

HPC! LINE

LEVEL D EQ ® »
e LS R
404, 32418, 0.8
412. 13906. 0.26
422. 112%9. 0. 21
426F 11139, 0.2
410F 10423, 0.20
426N 10379. 0.20
400, 9931, 0.19
4180 9435, C.18
447. BG63. 0.186
408N 8332, 0.18
420. 80%9. 0.1%
‘4024 8011, 0,18
402F 7968, 0.18
428. 7692. 0.14
430N 7609. 0.4
444, 7304, 0.14
408F 7122. 0.13
438. 7048, 0.13
434F ©83%6. 0.13
430F 68286. 0.13
448. ©763. 0.13
442, G79). 0.1
432. 6704. 0.13
434N 6629. 0.12
414, GB587. 0.12
4248 6364, 0.12
424F 8176, 0.12
424F 6167. 0.12
440, B276. 0.10
448. S077. 0.10
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APPENDIX F - Pipe Mounted Equipment Loads Summary
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0322828  000000000000000000

OGENERAL WLECTRIC COMPANY

BOILING WATER REACTOR SYSTEMS DEPARTMENT

SRV FLANGE MOMENT(MS-A)

MOMENT
108. 104, $77080.
208. 204. 295848,

306. 304. g43021.
110, 111, 300120.
210. 21, 261193,
310. IV, 227727,

LEVEL D

RATIO EQ.

0.4077
0.3198
o.2e27
0.5002
0.439)
0.379%

SPEC NO. 22A7827 REV. NO.
NO

Ok ke S

THE LOADING COMBINATION USED FOR THE ANALYSIS =sFLOM sssx ARE AS FOLLOW

LEVL D T .
LEVL D 2 wT L

TE
TE

SORT((SSE) ¢ SSED a2 ¢« ( TSY
SQRT((SSEI ¢ SSED )ss2 + { RVI

)2
)2



0322828  000000000000000000

GENERAL' FLECTRIC COMPANY

BOILING WATER REACTOR SYSTEMS DEPARTMENT

........................

RELIEF VALVE ACCEL(MS-A)

108. 108. AH

WPCI VALVE

441, 443, AH
AV

443. 44), AM
AV

LEVEL O
RATIO EQ.

ACCEL
1.7762
0. 8448

. 2009
1282

. 9322
. 3086

ACCEL(MS-A)

2220
. 1408

.2418
2181

LEVEL D
ACCEL RaTIO

0.4506 0.0901
0.3237 o0.1079

0.8168 0.1633
0.2207 0.0766

e

THE LOADIND COMBINATION USED FOR THE ANALYSIS #sVACC sss ARE AS FOLLOW

LEVL D
LEVL D 2

SORT( (SSEI
SORT((SSEI

+ ( TSy
« ( RN
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{ELECTRIC COMPANY

SPEC NO. 22A7827 REV. NO. ©

OEMERAL
BOILING WATER REACTOR SYSTEMS DEPARTMENT PAGE NO.

i e N L L L T . T T T

MS!IYV IMLET/OUTLET(MS-A)

LEVEL D
MOMENT RATIO EO.
043. 048,
FA 37477. 0.0104
ToR 885028, C.0154

FA 18812, 0©0.0047
TOR 184340. 0.0027
MOM 1466386. 0.0310

MSIV BONNET(MS-A)

1
2
2

LEVEL D
MOMENT RATIO E0.
047. 049.
FA 2383. 0.03%73
TOR 0. 0.0000
MOoM 313910, 0.1973

THE LOADING COMBINATION USED FOR THE ANALYSIS ssMSIV =ss ARE AS FOLLOW

LEVL D wT ¢ TE
LEvL D 2 wTH ¢+ TE

4+ SORT((SSE! 4 S8SED =2 ¢ ( TSY Jee2
¢ SORT((SSEI ¢ SSED )=s2 ¢ ( RVI Jer2
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012828 000000003020000000

GEMERAL ELECTRIC COMPANY
B5ILIND WATER nmm SYsiEMS mumtm

NOZZLE(MS-A)
LOCATION FORCE
003. 002. LEVL D 38173,

SPEC NO.

RATIO

G.139%

1286857

THE LOADING COMZINATICT USED FOR THE ANALYSIS saNOZL sss ARF AS FOLLOW

IEVL D 1 wTi ¢ SORT((SSE! )ee2
LEVL D 2 w1 ¢ SORTI(SSE! )ex2

¢ ( TSV
¢ RV
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”lllm WATER R(AC?M SYSTEMS DEPARTMENT

110.
210.
310.
410.
810.

000000000000000000

GENERAL ELECTRIC COMPANY

UIV I’LAM MOMENT(MS-B)

104,
204
304.
404
304
1mn,

a4,
S,

4355232.
467681,
J393690.
262081 .
380278.
424758 .
4357033,
378080.
282464,
317973,

LEVEL D

RATIO EQ.

0.
0.
0.
0.
.41

4921
5036
42%6
2042

.7079
.7817
. 6281
.4708
. 8300

22A7628

REV. NO. ©
PAGE NO

. ———— ——

- ——
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NOZZLE(MS-B)
LOCATION FORCE RATIO NO. COMB MOMENT
003. 002. LEVL D 488600. 0.2030 1 1731998,

0.389%



P 60080 '£4S00¢ "1iS 018

z 266P°0 ‘6riLe2 “Liv Colp

z 6497°0 "CCLONZ "1e ‘ole
z 6909°0 ‘PiiSOC ‘1z o2
2z SYSL°0  “LeRCSP LIt "ot

F 0IOF°'0  ‘PELEOLE oS ‘908

2 LPOP'O  ‘CLEPLE yor “S0F

2 L22€°0 LevesZ ‘POC “90C

2 62SP°'0 “L2601P »oZ ‘902
2 I9LP'0  "eiZ2Zer POl ‘901
‘03 Olivy ANIOM

Q 13Aa"
.............................................. (O-SW)LININON IONVIY ANS
c ”ﬂ uuwu 620L04V22 "ON ow&., Egiumm“wwwmwmww.wcgmm«m-ﬂmﬂm-.

000000000000000000  ®29c2CO



52

0322828

000000000000000000

GENERAL FLECTRIC COMPANY
BOILING WATER REACTOR SYSTEM.

408.

ALL

DEPARTMENT

P L R T et e -

RELIEF VALVE ACCEL(MS-C)

108. AM
AV
2086, AM
AV
308, AM
Ay
408. AH
AV
508. AM
AV
NODE ACCELE

LEVEL D
RATIO EQ.

ACCEL
2.48%9
1.0007

2.8872
1.0307

2.4879
1.1463

1.7788
0.807%

0.
0.1718

ann
1668

3234

. 3072
L1911

. 3373
. 14838

.2224
. 1346

NN

SPEC NO. 22A787829

NP ——




0322828  000000000000000000

OFNERAL ELECTRIC COMPANY
BOILING WATER REACTOR SYSTCMS DEPARTMENT

MSIV INLET/OUTLET(MS-C)

LEVEL ©
MOMENT RATIO EQ.
082. 081,
FA 34718, 0.0096 1
TOR 84004, 0.0009 1
MO“ 530402, 0.0539 1
0%9. 0860,
FA 38781, 0.0102 '
TOR 86853, 0.0010 1

MOoM 1138347, 0.0396 1

MSIV BONNET(M3-C)

LEVEL D
MOMENT RATIO EG
0SS, 037.
FA 2189. 0.0331 2
ToR 0. 0.0000 1
MOM 198193, 0.1247 2

s

SPEC NO., 22A767829 REV. NO. O

PAGE NO,

.....oo.-.....o.--..-..-.----.‘---o..-.-..
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GENERAL FLECTRIC COMPANY SPEC NO. 22A787629 REV. NO. ©
BOILING WATER REACTOR SYSTEMS DEPARTMENT PAGE NO.
NOZZLE(MS-C)
LOCATION FORCE RATIO NO. cOMB MOMENT  RATIO
003. 002. LEVL D  432%€7. 0.1931 1 1597876, 0.3%93
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0322828  0O0O00000000000000

oeneRAL ELECTRIC cOMPANY SPEC NO. 22A7830 REV. NO.
nou.mo WATER REACTOR SYSTEMS DEPARTMENT PA;& '.;.. I

SRV FLANGE MOMENT(MS-D)

MOMENT RATIO EQ.

106. 104, 297484, 0.3218 2
208. 204. 413881, 0.4474 2
110, 111, 231852, 0.38%9 2
210. 2'2. 336226. 0.%804 2



0322828  00000000000000000C

oeneraL ELECTRIC ComPany

BOILING WATER REACTOR SYSTEMS DEPARTMENT

RELIEF VALVE ACCEL(MS-D)

LEVEL D

ACCEL RATIO EO.
1.4788 ©Q.1849 2
0.7583 ©0.1264 2
1.7330 o0.2188 2
0.7%68 0.1261 2

SPEC NO.

22A7830
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LS

0322823

OENERAL
BOILING WATER REACTOR SYSTEMS DEPARTHENT

000000000000000000

FLECTRIC COMPANY

NOZZLE(MS-D)

LOCATION

003. 002. LEVL D

FORCE

43183,

SPEC NO.

RATIO

R2A7630 REV. NO.
PAGE NO
NO. COMB MOMENT RATIO
1 1633883 0.3719



SUPPORT Summany - Maw STeAm

Suprorr | Seruice . Swoveeer |
Marx Lever ® LOAD RaTive Ratio
SA| E 10678 54600 . /956
D 17184 91000 . 1888
SAC B /4903 | Y600 2729
D 25995 |, 91000 .2857
SA3 B f /10141 { 15300 6628
D | /136713 | 23600 5794
sC £ L 8591 | /5300 55872
D 13261 | 23600 .S€19
SC2 B 11393 15300 L7446
D 14859 23600 629
5C3 B 14395 15 300 9408
D /17348 23600 . 735/
SCH B 12190 15300 . 7967
D /13917 23600 -5897
SCS B 18122 15300 /- 1844
D 21519 23600 -91/18
SC6e B 13176 15300 Sol2
D 17213 23600 . 7294

* Levee B = SQRT
Levee D= SQRT

[

2 2
OBE “+ ( Max RVI o TSV ) ]
(Srre SPECIFIC .S.SE)" t (Mu RVI or TSV)zJ




SupporT Symmars - Maw STeam (cowT)

SupProR ™ SERVICE SnuBBER ]
MARK Levec LOAD RaTImG RaTio |
SBI B 12432 5 300 .8usz |
| D 18681 23600 .79/¢ ;
e
S€z B /9462 /15300 9452 f
t D /18744 | 23600 7942 |
| -
- | {
SE3 B b 13911 1 15300 9092 |
D 1708 1 23600 152 |
SBY B 11572 | /5300 7568
. b /2959 | 23600 549/
s£s | B | /789 | S4e00 | .3267
I > 22966 91000 .2524
i
! :
See | B | /S35 | S4e00 | .3028
I > ! 20620 | /000 L2268
2 g |
I | B! 7526 | Swoo | 378
i D | 11076 91000 L4217
SD2 B /95 54e00 | .z738
D { 85775 91000 | .2832
! |
Sh3 g 8598 | 15300 . 5620
D /1944 1 23600 .506/

59



Suprorr Summant - Maw STeav (cour)

B i

SuvProrT Service LOAD | SurrorT | Swuees:
MARK, LEvee Desigw Loan RaTivG
2297- GOS8 B 5eas /5000 15300
D /0543 23600
2Cc97 - 609 B 1680 6000 E000
D 2731 | Y000
|
| 2297 - GIO 3 6727 12000 | /5300
} D /139Y | 23600 |
¢297-all| [ 5934 12000 ’ 15300 |
D /0570 23600 ;
2192 - GO6 8 348 HO00 6000 |
D 614 Qo000
2192 - G007 E 63) 6 CoOD | 6002
I3 1121 L 2000
2192- Q13 E 1343 4000 | 6000
D 2147 Q000
2192- Gy g 1398 | 4000 | eo00
D 2208 | 9000
2192- GIS I3 /c0B | 2000 6000
5 1508 9000

Nore: Line 2297 15 The HPCT STAM SUPPLY PIPING
LINE CI192 15 THE RCIC STEAM SUPPLM PIPING



APPENDIX G

Seismic Analysis Inpuc Summary

¢/



Item

Equipment Damping OBE:
Site Specific SSE:

Site Damping Site Specific SSE:

Cutoff Frequency (ARS):

Response Spectra Selection:

Seismic Analysis Method:

Criteria

0.5%
27

5%
33 HZ

All Spectra Applicable to
Support and Anchor Locations.

Multiple Support Excitation

(P



