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Gentlemen:

In the Matter of the Application of
Tennessee Valley Authority )

Docket Nos. 50-390

WATTS BAR NUCLEAR PLANT (WBN) - UNIT 1 - RESPONSE TO NRC REQUEST FOR
ADDITIONAL INFORMATION - FEEDWATER CHECK VALVE SLAM WHIP RESTRAINT CONTACT
TIMES - TAC M79718 AND M80345

Reference: TVA letter to NRC, January 11, 1993, Response to Request for
Additional Information - Outstanding Issue 20(a) - Feedwater
Check Valve Slam

NRC review of the referenced information yielded additional questions
relative to pipe whip restraint contact during the feedwater check valve slam
event. These questions were communicated via a teleconference with TVA,
Brookhaven National Laboratories, and NRC on March 4, 1993.

The attached tabulation summarizes the pipe whip restraint contact
information for the analyzed loops during the postulated check valve slam
transient. As requested, the duration of contact and maximum calculated load
are provided.

If you have any questions, please telephone P. L. Pace at (615) 365-1824.
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William J. Museler
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ENCLOSURE

SUMMARY OF WHIP RESTRAINT CONTACT



Loop 1 Feedwater Line - Whip Restraint Contact

Loop 1 - Path A

PD 00-11
(+Z)

Time (Seconds) duration Max. Load

from to (seconds) (kips)

3.122 3.124 0.003 235.0

3.130 3.132 0.003 17.7

Loop 1 - Path B

PD 00-11

(+Z)
Time (Seconds) duration Max. Load

from to (seconds) (kips)

3.626 3.626 0.001 111.0

PD 00-12
(-Z)

Time (Seconds) duration Max. Load

from to (seconds) (kips)

3.588 3.591 0.004 125.6

3.665 3.669 0.005 346.4

3.733 3.736 0.004 277.0

3.806 3.809 0.004 330.7

3.949 3.949 0.001 45.7

PD 00-1 3
(+X)

Time (Seconds) duration Max. Load

from to (seconds) (kips)

3.645 3.650 0.006 111.9

3.713 3.723 0.011 210.6

3.786 3.786 0.001 25.3

24-Mar-93

PD 00-12
(-Z)

Time (Seconds) duration Max. Load

from to (seconds) (kips)

3.172 3.175 0.004 170.8

3.452 3.452 0.001 42.2

PD 00-33
(-Z)

Time (Seconds) duration Max. Low

from to (seconds) (kips)

3.668 3.669 0.002 108.0



Loop 1 Feedwater Line - Whip Restraint Contact

Loop 1 - Path C

Note: Results for Step 8 of Path C (8.0-11.0 seconds, contact only at
PD 00-15) are not available due to damaged tape files.

Loop 1 - Path D

PD 00-1 1
(+Z_

Time (Seconds) duration Max. Load

from to (seconds) (kips)

4.623 4.623 0.001 348.1

4.625 4.625 0.001 43.9

4.633 4.635 0.003 28.9

PD 00-12
(-Z)

PD 00-11
(+Z) __

Time (Seconds) duration Max. Load

from to (seconds) (kips)

4.120 4.122 0.003 247.8

4.126 4.134 0.009 73.4

PD 00-11
(-Z)

Time (Seconds) duration Max. Load

from to (seconds) (kips)

4.086 4.086 0.001 6.7

Time (Seconds) duration Max. Load

from to (seconds) (kips)

4.083 4.086 0.004 152.1

4.089 4.093 0.005 30.6

4.167 4.170 0.004 391.3

4.176 4.177 0.002 79.0

4.304 4.307 0.004 310.2

PD 00-12
(-Z)

Time (Seconds) duration Max. Load

from to (seconds) (kips)

4.588 4.591 0.004 125.3

4.677 4.677 0.001 45.3

4.741 4.743 0.003 22.4

4.811 4.813 0.003 203.4

4.880 4.880 0.001 43.9

PD 00-15
(-Z_

Time (Seconds) duration Max. Load

from to (seconds) (kips)

4.170 4.199 0.030 197.

4.205 4.260 0.056 306.2

7.170 7.235 0.070 376.5

PD 00-12
(+Z)

Time (Seconds) duration Max. Load

from to (seconds) (kips)

4.634 4.634 0.001 83.1

PD 00-1 5
(-Z)

Time (Seconds) duration Max. Lo

from to (seconds) (kips) T
4.174 4.262 0.089 256.8

24-M~iar-93 -



Loop 2 Feedwater Line - Summary of Whip Restraint Contact

Loop 2 - Path A

I -,
Time (seconds) Duration Max. Load

from to (seconds) (kips)

3.164 3.164 0.001 45.7

Loop 2 - Path B

PD 00-17

(+Z)
Time (seconds) Duration Max. Load

from to (seconds) (kips)

3.701 3.702 0.002 30.8

PD 00-19

(+X_
Time (seconds) Duration Max. Load

from to (seconds) (kips)

3.615 3.635 0.021 72.9

3.675 3.694 0.020 319.6

3.739 3.752 0.014 164.9

4.166 4.171 0.006 53.9

4.218 4.231 0.014 157.1

Time (seconds) Duration Max. Load
from to (seconds) (kips)

3.207 3.209 0.003 257.5

3.456 3.456 0.001 46.7

PD 00-18
(+Z)

Time (seconds) Duration Max. Load
from to (seconds) (kips)

3.698 3.702 0.005 345.8

PD 00-34
(+Z)

Time (seconds) Duration Max. Load
from to (seconds) (kips)

3.713 3.714 0.002 125.0

3.773 3.774 0.002 211.3

PD 00-17
(-Zl

PD 00-18
(+a7

24-Mar-93
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Loop 2 Feedwater Line - Summary of Whip Restraint Contact

% -,

Time (seconds) Duration Max. Load
from to (seconds) (kips)

4.164 4.164 0.001 58.0

PD 00-18

(-Z)
Time (seconds) Duration Max. Load

from to (seconds) (kips)

4.174 4.174 0.001 57.4

PD 00-19

(+X)
Time (seconds) Duration Max. Load

from to (seconds) (kips)

4.178 4.196 0.019 277.9

4.236 4.254 0.019 306.1

4.301 4.312 0.012 119.2

Time (seconds) Duration Max. Load
from to (seconds) (kips)

4.205 4.206 0.002 427.8

4.322 4.324 0.003 196.9

PD 00-18

(+Z)
Time (seconds) Duration Max. Load

from to (seconds) (kips)

4.203 4.207 0.005 305.0

4.324 4.325 0.002 208.0

4.392 4.393 0.002 210.2

Loop 2 - Path C

24-Mar-93

PD 00-17
(-Z)

PD 00-17

(+Z)
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Loop 4 Feedwater Line - Summary of Whip Restraint Contact

Loop 4 - Path A

PD 07-21
(-Z)

Time (Seconds) IDuration [Max. Load
f rom to (seconds)l (kips)

3.056
3.070
3.212
3.259
3.378
3.412
3.529
3.540
3.697
3.873
4.037
4.165
4.658
4.661
4.789
4.968
5.005
5.150
5.310
5.345
5.480
5.500
5.645
6.030
6.185
6.210
6.355
6.525
6.550
6.700
6.870
6.895
7.030
7.195
7.370
7.395

3.065
3.100
3.228
3.273
3.395
3.417
3.536
3.544
3.712
3.881
4.038
4.179
4.660
4.662
4.841
4.985
5.015
5.195
5.325
5.350
5.490
5.525
5.690
6.065
6.200
6.230
6.395
6.540
6.570
6.745
6.885
6.910
7.075
7.245
7.385
7.420

0.010
0.031
0.017
0.015
0.018
0.006
0.008
0.005
0.016
0.009
0.002
0.015
0.003
0.001
0.053
0.018
0.015
0.050
0.020
0.005
0.015
0.030
0.050
0.040
0.020
0.025
0.045
0.020
0.025
0.050
0.020
0.020
0.050
0.055
0.020
0.030

62.6
37.0

121.3
52.8
81.7
25.7
29.6

5.2
37.1
30.9
11.6
12.1
3.4
0.4

42.3
49.2
27.5
24.3
10.6
3.4
9.0

15.4
18.8
11.2
20.1
17.4
20.1
13.8
16.3
11.1
14.4
11.7
44.5
32.4
75.7
28.4

PD 07-21
(-Z)

Time (Seconds) IDuration IMax. Load
from I to I(seconds) I (kips)

7.550
7.585
7.720
7.885
8.050
8.525
8.680
8.705
8.855
8.880
9.045
9.075

10.160
10.320
10.355
10.675
10.845
10.875
11.025
11.190
11.380
11.415
11.765
11.925
12.105
12.140
12.270
12.305
12.430
12.595
14.045
14.525
14.685
14.695
14.905
15.415

7.565
7.595
7.760
7.930
8.060
8.565
8.695
8.725
8.870
8.905
9.060
9.090

10.170
10.330
10.360
10.720
10.860
10.890
11.070
11.240
11.390
11.430
11.810
11.970
12.120
12.150
12.280
12.310
12.440
12.605
14.050
14.535
14.690
14.700
14.910
15.425

0.020
0.015
0.045
0.050
0.015
0.045
0.020
0.025
0.020
0.030
0.020
0.020
0.015
0.015
0.010
0.050
0.020
0.020
0.050
0.055
0.015
0.020
0.050
0.050
0.020
0.015
0.015
0.010
0.015
0.015
0.010
0.015
0.005
0.005
0.005
0.015

19.4
36.1
19.2
14.6
4.6
7.2

18.3
20.7
29.6
15.7
6.6
6.8
4.2

10.3
6.3

15.8
27.7
15.3
16.0
41.0

7.2
8.4

16.6
24.4
11.7
10.8
8.6
7.8
5.5
1.8
1.2
2.8
3.7
3.7
1.1
3.2



Loop 4 Feedwater Line - Summary of Whip Restraint Contact

Loop 4 - Path A
(continued)

PD 00-28

Time (Seconds) Duration Max. Load
from to (seconds) (kips)

3.489 - 3.494 0.006 240.3

3.605 3.609 0.005 71.8
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Loop 4 Feedwater Line - Summary of Whip Restraint Contact

Loop 4 - Path B

Loop 4 Path C

24-Mar-93

PD 00-28
(2)

Time (Seconds) Duration Max. Load
from to (Seconds) (kips)

3.689 3.693 0.005 49.4

3.990 3.994 0.005 119.9

PD 07-21

(-Z)
Time (Seconds) Duration Max. Load

from to (Seconds) (kips)

4.056 4.066 0.011 95.4

4.074 4.097 0.024 33.8

4.159 4.167 0.009 46.8

4.210 4.225 0.016 103.8

4.268 4.269 0.002 83.6

4.391 4.406 0.016 83.5

4.446 4.46 0.015 62.2

PD 00-28
(2)

Time (Seconds) Duration Max. Load
from to (Seconds) (kips)

4.193 4.195 0.003 31.6

4.377 4.379 0.003 86.1

4.493 4.496 0.004 144.0


