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Harry Tauber
vice President
Engrneenng and Construction

MI
Edison EiME ">>-
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/ EF2 - 57,885

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

Subject: Scismic 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 stiffnesa of
these supports will result in acceptable loads at the
reactor vessel nozzles.
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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,

C.M. Sk( A R ~T u d%

cc: B. Little
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Attachment I to EF2-57,885

Contents: Appendix A: Mathematical Models - Recirculation
Appendix B: Equation 9 Stress Summary - Recirculation
Appendix C: Support and Equipment Loads - Recirculation
Appendix D: Mathematical Model - Main Steam
Appendix E: Equation 9 Stress Summary - Main Steam
Appendix F: Support and Equipment Loads - Main Steam
Appendix G: Seismic Analysis Input Summary
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APPENDIX A - Mode Diagram

.

Fermi 2 Recirculation Loop A
'

Figure A1 -

Isometric Joint Diagram |

Figure A2 Fermi 2 Recirculation Loop B-

Isometric Joint Diagram
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APPENDIX B - Analytical Results Summary

,

.

.

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

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

.

~

Table C-1 Pipe Mounted Equipment Loads Summary - Recirc. Loop A

Table C-2 Pipe Mounted Equipment Loads Summary - Recirc. Loop B
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0310823 000000000000000000

SEIEltAL ELECTRIC CM PAlW SPEC MO. 22A REV. NO. <

30lLINS WATER REACTOR SYSTEMS DEPARTMENT PAGE NO. .
--------------------------------------------------------------------------------------

,

VALVE-MNF/ MOTOR ACCEL

LEVEL D
ACCEL RATIO E3.

,

037. 039. AM 2.0922 0.5103 1 -

AV 0.9186 0.2297 1

.

042. 039. AM 2.2953 0.5525 1

AV 0.9242 0.2310 1

070. 073. AH 1.0883 1

AV 1.4084 1

100. 103. AN 0.9339 1

AV 1.4105 1

110. 103. AH 1.7135 1

AV 1.4159 1

178. ISO. AM 1.4398 0.1454 1

AV 1.0295 0.2574 1

182. 180. AM 2.0893 0.2090 1
* AV 1.0339 0.2585 1

SOS. SOS. AM 1.4002 0.2600 1

AV 1.3283 0.4428 1

SOS. SOS. AM 1.4901 0.2980 1

AV 1.3464 0.4621 1 *

t.

,

ALL MCOC ACCELERATION HAVE BEEN Pft0 CESSED

.

.

TifE 1.0ADlHO rnHn8 HAT:0H 8Prn FOR Tilt ANAL.YSIS ** VACC s** ARE AS Fot.: Ow

LEVL D 1 SSEI

=
,

_ _ _ _ _ . _ _ _ _ -- _ __ - - - - _ - _ _ _ _ _ _ _ _ _
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C317828 000000000000000000
.

.

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

......................................................................................
EOUIP LOAD-NOZ2LES ffV

i

* 'dRCE RATto NO. COMB HOMENT RATto NO. COMB****# *#"
LOCATION e

*

001. 003. LEVL 0 60045. O.1545 1 3539255. 0.4599 1

318. 318. LEVL D 12502. 0.3919 1 511905. 0.8104 1

338. 338. LEVL D 7212. 0.2261 1 349105. 0.5526 1

358. 356. LEVL D 14219. 0.4457 1 801917. 0.9529 1
;

378. 378. LEVL D 7725. 0.2422 3 401795. 0.6361 1

398. 39G. LEVL D 25497. 0.7993 1 995852. 1.5765 1

|

l

THE LOADING CONSINATION USED FOR THE ANALYSIS seN0ZL see ARE AS FOLLOW

*LEVL D 1 WT1 + SSEI

.

1

1

*
.
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SOS. COS. AH I.7513 0.3S03 1

'

AV 1.e594 0.6198 1 n
. .

SOS. SOS. AN 1,9041 0.3eos 1

AV 2.4378 0.e125 1 4
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APPENDIX D - Node Diagram

Figure A-1 Node Diagram - Main Steam A

Figure A-2 Node Diagram - Main Steam B

Figure A-3 Node Diagram - Main Steau C

Figure A-4 Node Diagram - Main Steam D
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APPENDIX E - Analytical Results Summary

Table B-1 Piping Analysis Results - Main Steam A

Table B-2 Piping Analysis Results - Main Steam B

Table B-3 Piping Analysis Results - Main Steam C

Table B-4 Piping Analysis Results - Main Steam D
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C322 22 000000000000000000
*

.

OEMERALsELECTRIC COMPANY SPEC NO. 22A7827 REV. NO. O
DOILING WATER REACTOR SYSTEMS DEPARTMENT PAGE NO.

-

......................................................................................
#

ENRICO FERMI 2 MAIM STEAM LINE A PART 2 TABLE O2-,

MAIM STEAM BRANCN CONNECTIONS RELIEF VALVE STEM WCl LilE.

LEVEL 0 EQ 9 e
NO S Re LEVEL 0 EO 9 e LEVEL 0 EO 9 e LEVEL D EO 9 *
009. 21827. O.34 NO S Re NO 3 Re NO 3 Re
042. 18383. O.29 100. 18818. O.32 102. 11817. O.22 4.04 32415. 0.81.

042. 13520. O.24 200 18888. O.32 202. 11044. O.23 412. 13908. O.29
002. 12323. O.21 029. 18384. O.29 104. 10874. O.20 422. I1259. O.21
Ol4F 11924 O.21 300. 14525. O.25 204. 10273. O.19 42(,F 11139. O.21

041. 11864 O.20 021. 10452. O 18 302. 8730. O.18 dieF 10425. O.20
027. 11283. O.20 025. 10031. O.17 304. 4030. O.15 42SN 10379. O.20

'

040N 11173. O.19 021. 10027. O.17 400, 9931. O.19
030F 11137. O.19 025. 10014. O.17 AleN 9435. O.18
040F 10937. O.19 019, 9983. O.17 447. 8663. O.18
040F 10937. O.19 017. 9729. O.17 40eN 3332. O.18 -

OldN 10783. O.19 017. 9873. O.17 420. 8059. O.15
003. 10738. O.19 019. 9660. O.17 '402N 8011. O.15
003. 10738. O.19 402F 7985. O.IS
O23. 10583. O.18 428. 7692. O 14
011N 10455. O.18 43ON 7809. O.14
011F 9811. O.17 444. 7304. O.14
082. 9779. O.17 40eF 7122. O.13
015, 9595. O.17 438. 7048. O.13
005. 9268. O.16 434F G858. O.13
OOS. 9257. O.16 430F G828. O.13
007. 9198. O.16 448. 67G3. 0.83
060. 9163. O.18 442. 8781. O.13
037. 9134 O.16 432. 6704. O.13
OO4F 9044. O.16 434N SG29. O.12
OO4F 9043. O.16 414. G597. O.12
013. 9017. O.16 424M S384. O.12
C33. 8988. O.16 424F S178. O.12
061. 8408. O.15 424F SIS 7. O.12
037. 6525. O.11 440. 5278. O.10

| 083. 4890. O.09 446. 5077. O.10
'

051. 3712. 0.06
|
'

.

THE LOAOINO COMBIMATION USED FOR THE ANALYSIS ee 1eee ARE AS FOLLOW t

LEVL 0 1 PP + WT1 + SORT ((SSEI 1882 + t TSV last 1

LEVL 0 2 PP + WT1 + SQRTE(SSEI los2 + ( RV1 1se2 1

i

,

j TABLE B.1 PIPING ANALYSIS RESULTS - MAIN STEAM A
N:

44
.
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APPENDIX F - Pipe Mounted Equipment Loads Summary

Table C-1 Pipe Mounted Equipment Loads Summary - Main Steam A

Table C-2 Pipe Mounted Equipment Loads Summary - Main Steam B

Table C-3 Pipe Mounted Equipment Loads Summary - Main Steam C

Table C-4 Pipe Mounted Equipment Loads Summary - Main Steam D
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0322823 000000000000000000 *
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SEMERAL*8 ELECTRIC COMPANY SPEC MO. ftA7827 REV. MD. O
-

BOILIMO WATER REACTOR SYSTEMS DEPARTIENT PAGE NO.
.-......-.......................-..........-..---........-......-------....--...-..... ,

SRV FLANGE MUMENT(MS-A)
-

.

d

I; LEVEL D
MDMENT RATIO EG.

108. 104. 377000. 0.4077 2 '

l
!

| 208. 204. 296848. 0.3198 2

5 308. 304. 243021. 0.262Y t
'

8

y 110. 111. 300120 0.0002 2

210. 211. 361193. 0.4363 2 .

0 310. 311. 227727. 0.3795 2

.

THE LOADIMS COMEIMATION USED FOR THE ANALYSI5 saFLeM eee ARE AS FOLLOW

LEVL D 1 WT1 + TE + SORT ((SSEI + SSEO last + t TSV 3sst )
LEVL D 2 WT1 + TE + SQRT((SSEI + SSED 3es2 + t RV1 Iss2 )

.

|

.

L

____________________ -__ _ _ __ _ - _ ____
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SENERALsELECTRIC COMPANY SPEC HO. 22A7827 ItEV. HO. 0
*

BOILING WATER REACTOR SYSTEMS DEPARTMENT PAGE No.*

......................................................................................
4RELIEF VALVE ACCEL (MS.A)o

.
,

LEVEL 0
ACCEL RATIO EO.

*
108. 100. AH 1.7782 0.2220 2 .

4 AV O.8444 0.1408 2
~

9

0 20s. 20s. AM 2.2009 0.2759 2
AV 1.1282 0.1880 2

306. 304. AH 1.9322 0.2415 2
AV 1.3086 0.2181 2

E l VALVE ACCEL (MS-Al
e

~ LEVEL 0
ACCEL RATIO EG.

441. 443. AN 0.4508 0.0901 2
AV O.3237 0.1079 2

443. 441. AH 0.8185 0.1633 2 .

AV O.2297 0.0766 2

THE LOA 0f191 COPSIMATION USED FOR THE ANALYSIS eeVACC eae ARE AS FOLL(N

LEVL 0 1 SORT ((SSEI test + t TSV post 3

LEVL D 2 SORT ((SSEE pas 2 +( RV1 pes 2 )

s.

F

,

.

b

g

b3
.

_ _ _ _ _ _ _ ____ - -_ _ _ -__ -_________ - _ _ _ _ - _ _ _ _ _ _ _ _ - _ _-- _ _ _ - - _ _ - .. _ - - _ _ _
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GENER4LeELECTRIC 00MPANY SPEC MO. 22A7627 REV. NS. 0.

90lLIMS WATER REACTOR SYSTEMS DEPART 7E9(T PAGE MD, *

, ............ .........................................................................
MSlv BNLET/0UTLETEMS-A) d,

:
I .

i .

LEVEL D
- MDE NT RATIO EO.
!

: 043. 045.
; FA 37477 0.0104 1

TOR 885025. c.0154 2 ,*

( MOM 1706154. 0.0594 2
,

) L, ..

) 051. 060. ,

&-

3 FA 18812. 0.0047 1

I';5 TOR 184340. 0.0027 2
9 MON 1466386. 0.0510 2 I'

I-
.I

I!
il:

) MSIV BOMMET(MS-A)
.,

'iLEVEL 0
MDMENT RATIO EO. '.-

o,
047. 049.

;iFA 2363. 0.0873 2 i
TOR 0. O.0000 2 *

{MON 313910. O.1975 2

!l
I|

|I
e
.

)
THE LOADIMS COMBIMATION USED FOR THE ANALYSIS eoMSIy see ARE AS FOLLOW

,
5

LEVL D 1 WT1 + TE + SORT ((SSEI + SSEO Inst +( TSV iss2 3 ,
LEVL D 2 WT1 + TE + SORT ((SSEI + SSED pas 2 + ( RVI Iss2 )

1

!

r'

-t.
- - - - --. __ _ _ . - _ - __ . _ _ _ _ _ _ _ _ .. ___ ___



. .. ' , , -
, .*

;' ^" ^ ._ m ,m , ,

'0322'28 000000000000000000 * .
,

*
.

6 ELECTRIC COMPAW SPEC MO. 22A7927 NEV. NO. O

90lLIMO WATER'REACTOP SYSTEPts DEPART M T PAGE No.
......................................................................................

-

MCZ2LE(MS-Al 4

.

LOCATION FORCE RATIO NO. COPW MOMENT RATIO NO. COPS

.

003. 002. LEVL D 3s173. O.1699' f 1286987. O.2894 1
,

.)

'?,

i s

'l
|

.

'I
''

THE LOAO'IMO COPCINATIER DSED FOR THE ANALYSIS saMOZL esa ARE AS FOLLOW _ j -

IEVL D 1 WT1 + SORT ((SSEI test + ( TSV pseg ) '

'LEVL D 2 WT1 + SORT ((SSEE pas 2 +( RVI 1se2 )

,

5

,

L

.

I

%
, .

___ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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OEMERAL fLECTRIC COMPANY SPEC No. 22A7628 REV. No. 0 .

DOILING WATER REACTOR SYSTEMS OEPARTMENT PAGE No.
......................................................................................

SRV FLAMGE MOMENT (MS-Bi

LEVEL D
MOMENT RATIS EO.

106. 104. 455232. O.4921 2

206. 204. 467651. 0.5056 2

1 306. 304. 393690. 0.4256 2

j 406. 404. 262661. 0.2642 2

506. 504. 360276. O.4111 2
;

110. 111. 424756. 0.7079 2

210. 211. 457033. 0.7617 2

310. 311. 375050. 0.6251 2

410. 411. 262464. 0.4706 2
e
e

[ 510. 511. 317673. 0.5300 2 ,

.

|

|
t

I

I

I
!
a

b. .

I

o
L
6
.

O

I



,
. _ _ _

l

.

..
-

,

.

. .

1

.

b i

.

w

;

o '.
:

. . .

RE:
.

W:
$2:

:
:
:
:
:

- R :( 2 :
" :

:
. .

E:
:o

t' :
* :

:

g' s "" ""== == == == ==

=. ==
f: :: g;: Sj "8 "I * *: 2,

o ,;
N:- 22 .N 3 2" 22 og n a--

E-:" "if o o ** **.. oo .. . a.<g.g
|E!3 ha

g

|:.
32 g: 8: 22 ! sd EE 55"'

g *=8m:e se ! as .e a: :: e --

e :s u .:.- ,; .- .: .- .s .s s --

Eg:y *-

k k k
>

,. ,.w.w o. . . . ! :
,

2:i g ,a : a
-

.. o
g! . ej *

. . . .

! 3! ! E I I I E !-

(
* s:.e

:

47
-_ _ ._ ._ ._ . .



- - - -

e
e

*
. .

.

.

.

)
.

I

:
: ,

: !o
'

:
. . .

RE: l
eW': :

Rf:
:
:
:
:

: :
~

2:
(. |!

:
.:
E:

:o

Ei
:

5:
I!. wWN .NN NNN

E: S S
..

!2
*53I. 25

2
E.!!!

22
"I88I!!.i|2

i
83 El3 .

y 000 000 J C00
n . .=.- -

|d Y ==*g ...

-5:g 1 Raj jan E N*2
.. "

E :s2c.- 3 a. c nxsa,32 gwd$jj 'E : g
5:- >-.> + * +

I .I Sw<-E [s<5[ I "S<w-[i:- - 5E 5-

-

., .t. :. i e
. .

. W
2 d: 8 8 8

(- 8 8:*
.
.

V/
. .....=_:....==.----__=_=___=-_; _---- ..-

. .

- _ . - -. . .. - -._ . _ . .



_ . . -

~ .A _r *s
*

.

*

0322828 000000000000000000 .

- o
*

*e ,

GE EMAL ELECTRIC COMPANY SPEC MO. 22A7828 REV. NO. 0
90lLING WATER REACTOR SYSTEMS DEPARTMENT PAGE NO. 4

.................................--.........-..-..........-.----.-----.-------...-...-

NOZZLEtMS-81
.

.

LOCATION FORCE RATIO NO. Cope MONENT RATIO NO. COPB'

003, 002. LEVL D 45600. O.2030 1 1731998. O.3895 1

.

.

..

,.

1 *

.

!

.

I '

$

!

|

|
i

4 -
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2
9
7 .
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7 .
A .
2 .

2 .
.

O
N
C
E .
P .
S .

.

.

T..N
E.
M.
T.

.

2 2 2 2 2 2 2 2 2 2R
O
.

A
P. E
E
O 0

OY 9 7 7 0 5 5 9 2 9) 1

PE
C. RTNS. 8 2 2 4 iI 1 f 8 7 5 0AM 7 5 2 0 0 5 0 6 9 0 O

0 WR 4 4 3 4 4 7 8 4 4 5AS
0 MTOS M0 L O 0 0 0 0 0 0 0 0 0(
0 CY.T
0 . N
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GENERAL ELECTRIC COMPANY SPEC MO. 22A767629 REV. NO. 0 . I

Bell. LNG WATER REACTOR SYSTEMS DEPARTMENT PAGE NO. 1

...................................................................................... ,

RELIEF VALVE ACCEL (MS-C)

LEVEL D
ACCEL RATIO EO.

|s1106. 108. AM 2.4889 0.3111 2
AV 1.0007 0.1668 2 .i. ,

i!
<

)

208, 208. AM 2.5472 0.3234 2
AV 1.0307 0.1718 2

k

!306. 308. AM 2.4579 0.3072 2
i

AV 1.1465 0.1911 2
!

. ,.

ii

406, 408. AH 2.6980 0.3373 2 {*

AV 0.8908 0.1485 2
i

506. 508. AM 1.7788 0.2224 2 ,

AV 0.8075 0.1346 2 y

f:
ALL NODE ACCELE 9

.

h.
1

.l
I
1

l..
.N

+
!

l.

! 1.

e

: ,

<

\t
|

|
|
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OENERAL ELECTRIC COMPANY SPEC No. 22A767829 REV. No. 0
PAGE No. .

80lLING W4TER REACTOR SYSTEMS OCPARTMENT................................ .....................................................
4

MSIV INLET /0UTLET(MS-C)
[
l

LEVEL C
MOMENT RATIS EG.

052. 051.
FA 34715. 0.0096 1

. ,

TOR 54004. 0.0009 1

M01 7550402. O.0539 1

059. 060.
FA 36761. 0.0102 1

TOR 56853. 0.0010 1

MON 1938547. 0.0396 1

.

MSIV BONMETIMS-C)

.

LEVEL 0
MOMENT RATIS EQ.

055. 057.
FA 2189. 0.0531 2.

TSR 0. 0.0000 1

MON 198193. O.1247 2

.

L

_ _
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GENERAL ELECTRIC COMPAPff SPEC No. 22A787829 REV. No. O
BOILING WATER REACTOR SYSTEMS DEPARTMENT PAGE No.

......................................................................................
*

NOZZLEtMS-C)

LOCATION FORCE RATIS No. COPW MOMENT RATIO No. COPS

'

003. 002. LEVL D 43367. 0.1931 1 1397876. 0.3593 1

.

.

'|

|

!
|

$|

i

_ __ _ - __ _ -_ _ _ _ _ - _ - - - - -
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SOGERAL ELECTRIC COMPAMif SPEC No. 22A7830 ItEV. NO.
BOILING WATER REACTOR SYSTEMS DEPARTMENT PAGE NO.

...................................................................................... , ,

SRV FLANGE MSMENTtMS-0) .

1

LEVEL D
MORENT RATIS EO.

.

1 106. 104. 287484. 0.3215 2

ROS. 204, 413861. 0.4474 2

j 110. 111. 231552. 0.3858 2

210. III. 336226. 0.9804 2

.

|
;
.

.

.

; *
i

|

|
4
.

!

|
;

i

N~

:
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GENERAL *dECTRICCOMPANY SPEC No. 22A7930 REV. MS.
30lLIMO WATER REACTOR SYSTEMS OEPARTMENT PAGE No.

<
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NDZZLE(NS-D)

LOCATION FORCE RATIO NO. COPE MONENT RATIO NO. COPS

.

003. 002. LEVL D 43183. O.1922 1 1853883. O.3719 1
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APPENDIX G

Seismic Analysis Inpue Summary
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Item Criteria

Equipment Damping OBE: 0.5%
Site Specific SSE: 2%

Site Damping Site Specific SSE: 5%

Cutoff Frequency (ARS): 33 HZ

Response Spectra Selection: All Spectra Applicable to
Support and Anchor Locations.

Seismic Analysis Method: Multiple Support Excitation
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