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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORM

WLC 1-' 25i1
Calculation No.

R
Revision

Method of design verification (independent review) used (check method used):

1. Design Review X

2. Alternate Calculation
3. Qualification Test

Justifiaction (explain below):

Method 1:

Method 2:

Method 3:

In the design review method, justify the technical adequacy of the

calculation and explain how the adequacy was verified (calculation is

similar to another, based on accepted handbook methods, appropriate

sensitivity studies include for confidence, etc.).

In the alternate calculation method, identify the pages where the

alternate calculation has been included in the calculation package

and explain why this method is adequate.

In the qualification test method, identify the QA documented

source(s) where testing adequately demonstrates the adequacy of this

calculation and explain.

Justification of the 1.2 multimode factor (equivalent static

load) appears reasonable. In providing this justification,
S&L used a method proposed in Vibration Theory and

Applications by William T Thomson to calculate a combined

frequency for the component and its support. TVA has in the

past used the Dunkerley Equation to combine individual

frequencies. The attached calculations show the equivalency

of these two methods. Also, in combining modal responses, S&L

used the Complete Quadric Combination (CQC) method as

proposed by Wilson, deKiureghian, and Bayo for the

combination of closely spaced modes. In SER 3.7.2 (section

I.7), the NRC references Regulatory Guide 1.92 as providing

acceptable methods for the combinat ion of closely spaced

modes. Although the CQC method is not explicitly referenced

in 1.92, the Double Sum Method is and this method will yield

an answer equivalent to the CQC method. This combination

method for commodities should be incorporated Tnto the FSAR

at its next revision since it is used to justify a lower

design basis multimode factor than the 1.5 permitted by the

current NRC SER.

Design Verifie <
U-/(Independent Reviewer)

Date

I
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CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORK

Calculation No. Revision

Method of design verification (independent review) used (check method Wied):

1. Design Review X_ _

2. Alternate Calculation -
3. Qualification lest -

Justification (explain below):

Method 1: In the design review method, justify the technical adequacy of thecalculation and explain how the adequacy was verified (calculation issimilar to another, based on accepted handbook methods, appropriate
sensitivity studies included for confidence, etc.).

Method 2: In the alternate calculation method, identify the pages where thealternate calculation has been included in the calculation package
and explain why this method is adequate.

Method 3: In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy of this
calculation and explain.

lnWq -lEZ44)3 i 4A- AZNE Z> z0 TOF 6nca ak4Le-OL- ! 1obF- DO Ts tASis - s tXA-e A P
I' 

- -

-- ,

Des ign Verifier D~ate
(independent Reviewer)



CALCULATION DESIGN VERIFICATION (INDEPENDENT REVIEW) FORK

AN/ E -11C- lCu- I
BRANCH/PROJ'ECT IDVC~lculation No.

-3
Revision_

Method of design verification (independent review) used (check method used):

1. Design Review __

2. Alternate Calculation_
3. Qualification Tost

Justification (explain below):

Method 1:

Method 2:

Method 3:

DESIGN REVIEW IS APPLICABLE TO THIS CALCMIATION, SINCE IT IS BASED ON
STANDAMD :NIRNG HANDBOOK METHODS.

LW tA r) (A, L. o dV 4 4 A
-TZ LW W (L

In the design review method, justify the technical adequacy of the
calculation and explain how the adequacy was verified (calculation is
similar to another, based on accepted handbook methods, appropriate
sensitivity studies included for confidence, *tc.).

In the alternate calculation method, identify the pages where the
alternate calculation has been included in the calculation package
and explain why this method Is adequate.

In the qualification test method, identify the QA documented
source(s) where testing adequately demonstrates the adequacy of this
calculation and explain.

Desikn Verifier
(Independent Reviewer)

Date -

WCG( - I - 3S 7

P. GL
Rev. I
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5

VEDR Z.START-TVA
READ-ONLY MODE
CASE UPPER ASSUMED
ED 16R1D TUE-01/15/91-16:04:21-(

2 2 .)
EDIT

I:ORUN,G/R PROP.233/051463,DEV007200t10.500 ALDABBAGHX7286
2:*PROG HVA20724100D
3:00
4:XEROX-1*
5:RT01 l-ALDABBAGH(X7286),
6:FICHE=1,LOCF24D48.LABEL.SAD S/R QUAD 8827-25 8.20.2-2 RO
7:VEOF
S:VASG.AZ NCB*GEN.
9:VUSE Z..NCB*GEN.
10:@EDR Z.START-TVA
11:LNPI
12:*ED.R Z.TVA-DUCT
13:LNPI
14:*PRTTLC Z.
15:*XQT Z.ABSOL
16:@ADD.P Z.TVA-DUCT
17:VEND

EOF:17

0C-4

I0:w

Kl

C)

0

it4
-

CZ

Ft1

0

Wr
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6

VED.R Z.TVA-DUCT
END ED. NO CORRECTIONS APPLIED
READ-ONLY MODE
CASE UPPER ASSUMED
ED 16RID TUE-01/15/91-16:04: 2 2-( 3 4,) t 1-
EDIT
E ( 6.0 24.0 0.0299 120.0120.0)

EOF:N
END ED. ND CORRECTIONS APPLIED

*PRT.TLC Z.
FURPUR 29R2E-01 (880511 1229:45) 1991 Jan 15 Tue 1604:23

NCB*GEN(I) ELEMENT TABLE

D NAME
SAP
YGN
YGN
YGN
YGN
YGN
YGN
YGN
YGN
YGN
YGN
YGN
YGN
HVA-VALID
HVA-VALID
HVA-VALID
HVA-VALID
E32
RCTBL
RCTBL
CONALP
CONALP
SECRCT
SECRCT
MAIN
MAIN
WEIGHT
STFCHK
STFCHK
WEIGHT
CON-4
LB20
SSE-CON-I
RT-HORI-OBE
RT-HORI-SSE
RT-HORI-OBE
RT-HORI-SSE
RT-VERT-OBE
RD-HORI-OBE
RD-VERT-OBE

VERSION
FREQ
ELB-I
ELB-2
ELB-3
ELB-4
ELB-5
ELB-6
OFF-1
OFF-2
OFF-3
ELB-DAP
ELB-DAP- I
OFF-DAP
REC-OBE
REC-SSE
ROU-OBE
ROU-SSE
TRIAL-RUN

P3-6
P3-6
Plo
Plo
P3-6
P3-6
P3-6

TYPE
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
FOR SYMB
RELOCATABLE
FOR SYMB
RELOCATABLE
FOR SYMB
RELOCATABLE
FOR SYMB
RELOCATABLE
RELOCATABLE
FOR SYMB
RELOCATABLE
FOR SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB
ELT SYMB.

DATE
20 FEB
23 MAY
23 MAY
23 MAY
23 MAY
23 MAY
23 MAY
23 MAY
24 MAY
24 MAY
24 MAY
24 MAY
24 MAY
05 JUN
05 JUN
05 JUN
05 JUN
14 JUN
I APR
I APR
11 APR
11 APR
19 OCT
19 OCT
26 OCT
26 OCT
11 APR
18 NOV
18 NOV
19 JUN
20 JUN
20 JUN
20 JUN
21 JUN
21 JUN
21 JUN
21 JUN
22 JUN
22 JUN
23 JUN

89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
88
88
88
88
89
88
88
89
89
89
89
89
89
89
89
89
89
89

TIME
15:41:03
10:24:54
11:02:58
11:07:49
11:12:38
11:15:39
11:18:37
11:23:52
14:39:52
14:42:16
15:26:09
15:28:08
15:46:50
09:00:58
09:47:16
09:49:24
09:56:46
14:54:12
15:07:39
15:07:53
15:08:07
15:08:11
13:55:53
13:55:56
10:57:52
10:57:54
15:08:40
10:46:12
10:46:15
13:04:20
09:46:52
11:34:17
11:34:45
16:31:22
16:50:25
17:02:46
16:50:25
15:42:48
16:49:54
09:28:04

SEQ #

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

SIZE-PRE,TEXT
19
21
21
20
28
28
25
30
32
24
18
29
42
19
20
21
10
15

208
5 264

63
3 76

72
2 96

37
4 53.

*2 51
86

1 91
35
90
91
103
90
156
94
156
92
94
96

(CYCLE WORD)
5 42 5
5 52 5
5 53 5
5' 55 5
5 54 5
5 54 5
5 57 5
5 55 5
5 56 5
5 59 5
5 62 5
5 60 5
5 60 5
5 5 5
5 6 5
5 7 5
5 8 5
5 24 5
5 30 5

5 26 5

5 4 5

5 20 5

5

5
5
5
5
5
5
5.
5
5
5
5

10

19
42
42
43
42
43
43
43
44
43
44

5

5
5
5
5
5
5
5
5
5
5
5

PSRMODE LOCATION
1792
1811 I '
1832
1853 q*
1873

1901 t1929 '

1954 A \
1984
2016 -. ~
2040 ~
2058 - I
2087
2129
2148
2168
2189

2199
2214 dI C2422
2691 C4 E4 * C)
2754
2833 ! ,

2905 o0
3003 *

3040 i t3097 O(
3150 L .
3236 °

3328 Ia
3363

3647 1
3737 h . 6

3893

4143
4235
4329

SARGEK. AUNDY

?k��

. N



RT-VERT-OBE Plo ELT SYMB 26 JUN 89 08:50:57
MAINS ELT SYMB 20 JUL 89 08:36:59
FIX3 FOR SYMB 20 JUL 89 09:28:16
FIX FOR SYMB 20 JUL 89 09:28:35
MEMBER FOR SYMB 20 JUL 89 09:29:12
STORE FOR SYMB 20 JUL 89 09:29:36
NCB HVAC FOR SYMB 21 JUL 89 08:17:36ROTA FOR SYMB 21 JUL 89 08:22:30
CHOLES FOR SYMB 21 JUL 89 08:24:26
NCB HVAC RELOCATABLE 21 JUL 89 08:26:33
FIX3 RELOCATABLE 21 JUL 89 08:26:46
FIX RELOCATABLE 21 JUL 89 08:27:05
ROTA RELOCATABLE. 21 JUL 89 08:27:26
MEMBER RELOCATABLE 21 JUL 89 08:27:47
STORE RELOCATABLE 21 JUL 89 08:28:18
CHOLES RELOCATABLE 21 JUL 89 08:28:38
SAP STATIC ELT SYMB 25 JUL 89 13:55:49
PROP ELT SYMB 16 DEC 89 15:41:07
ZETA ELT SYMB 16 DEC 89 15:41:51RO ELT SYMB 16 DEC 89 15:50:35
MAINI ELT SYMB 19 DEC 89 11:19:48
ABSOL ELT SYMB 31 JAN 90 09:39:50
MAINi RELOCATABLE 31 JAN 90 10:38:49
RO RELOCATABLE 31 JAN 90 10:38:51
PROP RELOCATABLE 31 JAN 90 10:38:52
ZETA RELOCATABLE 31 JAN 90 10:38:54

ABSOLUTE 31 JAN 90 10:38:59
DRES-DATA ELT SYMB 14 FEB 90 10:23:32
R589-N-01 OBE ELT SYMB -Q 14 FEB 90 16:09:12
R589-E-01 OBE ELT SYMB -Q 14 FEB 90 16:10:26
R589-N-01 SSE ELT SYMB -Q 14 FEB 90 16:11:38
R589-E-01 SSE ELT SYMB -Q 14 FEB 90 16:12:21
ABS-DRES ELT SYMB 14 FEB 90 16:24:43
MAIN-DRES ELT SYMB 14 FEB 90 16:48:48
MAIN-DRES RELOCATABLE 14 FEB 90 16:49:03
ABS-DRES ABSOLUTE 14 FEB 9n 16.L42LAd
-0.ELT SYMB -Q 14 FEB 90 16:55:11
OBE-EW ELT SYMB -Q 14 FEB 90 16:57:54
SSE-NS ELT SYMB -Q 14 FEB 90 16:59:13
SSE-EW ELT SYMB -Q 14 FEB 90 17:01:24
DRES-OBE NS ELT SYMB 15 FEB 90 10:48:34
DRES-STIFF ELT SYMB 17 FEB 90 13:13:23
DRES-START ELT SYMB 17 FEB 90 13:14:35
ORES-START-S ELT SYMB 17 FEB 90 13:22:42
DRES-DATA-T ELT SYMB 17 FEB 90 13:27:02
DRES-START-T ELT SYMB 17 FEB 90 13:28:51
DRES-OBE EW ELT SYMB 19 FEB 90 13:15:13
DRES-DATA-S ELT SYMB 21 FEB 90 11:13:08
DRES-SSE EW ELT SYMB 28 FEB 90 11:55:18
DRES-SSE NS ELT SYMB 28 FEB 90 11:56:14
DRE-MESHG ELT SYMB 28 FEB 90 18:20:56
DRE-DATA SEIS ELT SYMB 28 FEB 90 18:30:21
DRES-DEAD ELT SYMB 28 FEB 90 18:47:16
FASG ELT SYMB 23 APR 90 16:10:47
FFASG ELT SYMB 25 APR 90 11:47:490 TVA-SEC-DATA ELT SYMB 23 MAY 90 13:45:50(v)
START-GEN ELT SYMB 11 JUN 90 10:21:58START-PROP ELT SYMB 11 JUN 90 10:38:46

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
7 1
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98

j

5
5
5
5
5
5
5
5
5

96
129
129
129
129
129
129
129
129

2 85
1 5
1 10

13
12
6

25
26

7
13
13
24

1
3 31
2 15
2 21
2 14

263
79
24
25
24
25

3
2 7

198
24
24
24
24
77
10
5
6

69
5
7

19
7
8

258
222
172

5
2

23
7
7

5
5
5
5
5
.5
5
5
5

5
5
5
5
5
5

5
5
5
5
5
5
5

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
S
5
5
5

45
8

10
10
10
10

1 1I I
I I
I 1

44
2
6
S

9
2

10
3
2
2
2
0
4

0
0
0
0

18
0
5
6

12
6

20
2

27
29

9
18

41
8

12
27

9
10

OTR
OTR
QTR
QTR
QTR

4425
4521
4650
4779
4908
5037
5166
5295
5424
5553
5640
5646
5657
567 1
5684
5691
5717
5743
5750
5763
5776
5800
5801
5835
5852
5875
5891
6154
6233
6257
6282
6306
6331
6332
6335
6344
6542
6566
6590
6614
6638
6715
6725
6730
6736
6805
6810
6817
6836
6843
6851
7109
7331
7503
7508
7510
7533
7540

'l8t

-Q

5
3
5
5
5
3

54
3
3

3
5

5
1
S

5
5
5
5
5
5
5
5
5
5
5
5
5
5
55

SARGENTRLUNDY

QTR
QTR

I

so
w
0

c-I

04

i0

In
i

i
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KKJ ELT SYMB 24 JUL 90 14:43:09 99 98 5 9 5 7547
YHK ELT SYMB 24 JUL 90 14:47:28 100 85 5 2 3 7645START-ULUIN ELT SYMB 24 JUL 90 14:55:02 101 3 5 3 4 7730FANG ELT SYMB 27 SEP 90 09:24:36 102 4 5 1 2 7733TVA-TP3-PROP ELT SYMB 17 OCT 90 09:44:03 103 7 5 1 2 7737
TVA-START-1 ELT SYMB 15 NOV 90 13:49:56 104 6 5 0 1 7744TVA-STIF-SPA ELT SYMB 17 NOV 90 13:13:05 105 42 5 22 5 7750
TYPE-3 ELT SYMB 17 NOV 90 13:14:39 106 42 5 24 5 7792TYPE-4 ELT SYMB 17 NOV 90 13:16:45 107 42 5 24 5 7834TYPE-3-1 ELT SYMB 17 NOV 90 13:17:49 108 13 5 27 5 7876
TYPE-4-1 ELT SYMB 17 NOV 90 13:19:00 109 13 5 26 5 7889TVA-START-2 ELT SYMB 19 NOV 90 15:15:04 110 7 5 1 2 7902DATAI ELT SYMB 20 NOV 90 09:07:04 111 7 5 3 4 7909
AMA-DATA ELT SYMB 20 NOV 90 09:46:59 112 10 5 30 5 7916DRES-185 ELT SYMB 20 NOV 90 15:56:37 113 60 5 1 2 7926
START-COOPER ELT SYMB 07 DEC 90 08:47:28 114 8 5 12 5 7986LAFD ELT SYMB 07 DEC 90 08:49:40 115 1 5 0 1 7994
START-DUCTPR ELT SYMB 15 DEC 90 11:03:55 116 5 5 18 5 7995
RASG ELT SYMB 17 DEC 90 07:27:57 117 6 5 8 5 8000

* START-PROPQC ELT SYMB 28 DEC 90 09:31:49 118 4 5 18 5 8006QC-STIFFENER ELT SYMB 28 DEC 90 10:42:26 119 6 5 11 5 8010QC-PROP ELT SYMB 28 DEC 90 15:40:31 120 4 5 33 5 8016
* NCB-START-1 ELT SYMB 31 DEC 90 10:42:41 121 4 5 0 1 8020TVA-MEM-PROP ELT SYMB 31 DEC 90 12:53:17 122 238 5 10 5 8024

NCB-START ELT SYMB 31 DEC 90 12:59:04 123 5 5 3 4 8262
START-PROPOC ELT SYMB 15 JAN 91 15:48:08 124 4 5 19 5 8267* START-TVA ELT SYMB 15 JAN 91 15:48:08 125 4 5 19 5 8271

* START-TVA ELT SYMB 15 JAN 91 15:53:50 126 5 5 20 5 8275
* START-TVA ELT SYMB 15 JAN 91 15:58:33 127 5 5 21 5 8280TVA-DUCT ELT SYMB 15 JAN 91 15:55:35 128 5 5 34 5 8285-START-TVA ELT SYMB 15 JAN 91 16:04:04 129 5 5 22 5 8290NEXT AVAILABLE LOCATION- 8295

ASSEMBLER PROCEDURE TABLE EMPTY

COBOL PROCEDURE TABLE EMPTY

FORTRAN PROCEDURE TABLE EMPTY

ENTRY POINT TABLE EMPTY Vd

: XOT Z.ABSOL

eADD,P Z.TVA-DUCT

CD)

FSARGE6. 4UNDY



9 -. .

,S F

SIZE THICK FY E OBE SSE AKF .AKW AX AY AZ IX SX IY SY IZ SZ

36.X24. .0299 33.0 29000.0 .6

36.X24. .0299 33.0 29000.0 .6

36.X24. .0299 33.0 29000.0 .6

.9

.9

4.0 40.0

4.0 40.0

.34 2.15

.24 2.15

1.44 744.0

1.44 744.0

1.92 2.15 1.44 744.0

51.7

51.7

71.8

60.1

6.0 180.1

5.0 148.7

.0

NOTE

THE VALUES ON THESE LINES ARE FOR:
(1) DESIGN (OBE)
( DESGN SSE)
(3) ANALYSIS

aSCoj /AI Tic ez Lylgfja~

*END
VEND IGNORED - IN CONTROL MODE

1l SARr.FNT l IlNnfv lI

10.0

8.3

ZZ4
-Z

r�- -

,

0
- pil

0co~

0

.i)

Ii

:.lh

t.%

. I
* 5

!.-iTi

n
C)

1

5cd-z zt,e

'y

I'

tx-
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SARGENT & LUNDY ENGINEERS
CHICAGO, ILLINOIS

* * R U N T I M E S U M M A R Y I N S U P S * *

PROP ACCT: 233

TOTAL: 00:00:25.-113

CPU: 00:00:00.025

CC/ER: 00:00:21.669

READ: 19 PAGES:

16:04:16 JAN 15,1991

PROJECT: DEV007200

CBSUPS:, 3102727

-I/O: 00:00:03.418

WAIT: 00:00:00.050

8

FIN: 16:04:26 JAN 15,1991

RUNID:

TIME:

IMAGES

START:

c~cie e Od

,'~Alll~.

ls'�
z

r-p
2-

C�-
--- -7Z
1 1

li

-6
,
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RUNID * SPROP USER ID * 051463

FILE NAME * RSI$SPROP 011591160427 CREATED AT:

PART NUMBER * INPUT DEVICE-* @@@@@@

16:04:16 JAN 15,1991 PRINTED AT:

OUTPUT DEVICE * XEROX1

16:38:38 JAN 15,1991
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