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INTRODUCTION i

This Supplement to the report "Demonstration of '

Compliance with 10CFR50, Appendix I, January 12, 1977" has . !

i

been prepared to respond to the Nuclear Regulatory Commis- '

sion (NRC) Request for Additional Information Appendix I, 7

!

Cooper Nuclear Station Docket No. 50-298 Meteorology, dated !

' ,

; March 24, 1977. There were nine items for which information |
,

i was requested. The responses for each of the nine items

contained in this document are intended to be fully respon-
,

r

sive to the NRC's request. Each question is included from
,

!

the March 24, 1977 letters, followed by the appropriate -

response.
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QUESTION 1

Equation 10 on page 1-12 appears to overestimate D/Q

values by a factor of 2 Pecause of a miscalculation of are

length. The denominator of Equation 10 should be expressed as

0.3927 x (= 216 ) rather than 0.19635 x (=y). The D/O values

presented in Tables 3.15 - 3.18 would then be reduced by a

factor of 2. Provide corrected Tables 3.15 -3.18.

RESPONSE 1

Equation 10 on Page 1-12 is in error, but Tables

3.15 - 3.18 are correct. The factor 2 was inadvertently

2"dropped from the expression when the constant in the de-16

nominator of Equation 10 was derived for the text. Equation 10 j

should read:

Dep/O = RDep (10)0. 7x

The computer algorithm used to derive the tables is correct and

thus Tables 3.15 to 3.18 are correct.

I

l

l

1-1
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QUESTION 2

|, ~Section 3.4 indicates that prior to March 1, 1974,s

wind speeds from the 96.93m level weresextrapolated by means

of a power law to represent wind speeds at the 10.67m level,

and wind direction measurements at the 96.93m level were

assumed to represent wind directions'at the 10.67m level.

These substitutions would then allow the development of

joint frequency distributions of wind speed and wind direc-

tion at the 10.67m level by atmospheric stability (defined
:

by the vertical temperature gradient between 10.67m and

96.93m) for the period 3/1/70 - 12/31/75 as indicated in

! Table 3.4-1. However, Section 3.5 indicates that joint

i frequency tables were provided only using measurements from

the 96.93m level (Tables 5.1 - 5.104). Tables 5.105 - 5.200

provide joint frequency distributions of wind speed and wind

direction measured at the 10.67m level by atmospheric sta-
1

bility for the period 3/1/74 - 12/31/75. Provide joint

] frequency distributions for wind speed and wind direction at

I
the 10.67m level by atmospheric stability for the period

3/1/70 - 12/31/75.,

i

l
J

RESPONSE 2;

!

j Joint frequency distributions for wind speed and

direction at the 10.67-meter-level by stability classes are

,

given in Tables 2.1 through 2.104 for the period March 1970

2-1
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,

through December 1975. The tables were. derived by extra-

polating the-wind speeds from the.96.93-meter-level for the

period from March 1970 to February 1974 by the following

equation:

'HT P(S)
WS = WS bgL UL

HT
UL,

,

WS = wind speed at lower level'(10.67gg
.

meters)

WS = wind speed at-upper level (96.93UL meters)

HT = height of the lower wind sensors
LL (10.67 meters)

HT = height of the upper wind sensorsUL2 (96.93 meters)
.) >

P(S) = power factor based on stability
class S

S = stability classes A-G as defined in
RG 1.23

'

Missing wind speeds at either level during the

period March 1974 through December 1975, if at least one

level was available, were also extrapulated using the P(S) 's

derived as explained in Response 3.

! '

I
.

!
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QUESTION 3

The discussion concerning the development of the

"power f actor" P (S) (as discussed on pages 1-13 and 5-47) to

be used in a power law extrapolation of wind speeds measured

at 96.93m to represent wind speeds at 10.67m is incomplete,

a) Ider.tify the period of record when wind speed
measurements were available from both the
10.67m and 96.93m levels used to develop
P(S).

b) Provic'e P (S) for each stability class.

c) Compare the calculated values of P(S) at the
,

Cooper site with those recommended in the
"Recomnended Guide for the Prediction of the
Dispersion of Airborne Effluents" (ASME, i

1968; M.E. Smith, Editor).

, RESPONSE 3
l

a) The period of record for which wind speed was

measured for both the 96.93-meter-level and the 10.67-meter-

level was March 1, 1974 through December 31, 1975. This is

the period used to derive the power f actor P(S) .

b) The following table gives the P(S) used for

each stability class.
L
'

NUMBER OF
STABILITY VALUES USED TO

CLASS DERIVE P(S) P(S)

A 1,831 0.121
B 555 0.181
C 694 0.188
D 3,121 0.247
E 2,554 0.401
F 878 0.490
G 308 0.470

q

,

3-1
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c) Page 3 of "Recommended Guide for the Pre-

diction of the Dispersion of Airborne Effluents" states that

P varies from 0.12 to 0.50. The P's derived from the Cooper

Nuclear data are almost identical to these.

i

1
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QUESTION 4

Provide the justification for the assumption that

wind direction measured at the 96.93m level could be substi-

tuted directly for missing wind direction measurements at

the 10.67m level (as discussed on Pages 1-13 and 5-47).

Include a comparison of simultaneous measurements of wind

direction from both the 96.93m and 10.67m levels. The

selected period of record for these comparisons should cover

a reasonable sample of atmospheric diffusion conditions.

1
RESPONSE 4

The wind direction over fairly smooth terrain nor-

mally changes in a clockwise sense with increasing height.

The change is appr6ximately 15 to 30 degrees between ground

level and the gradient level of 500 to 600 meters. The

change in direction may be greater and more complicated in

irregular terrain, especially during stable conditions where

the low-level flow patterns are separate from the patterns

aloft.

If one were to assume the above numbers, a change

in direction of 0.05 degrees per meter would occur. Thus,

the nominal char.ge in wind direction from 96.93 to 10.67

! meters would be less than 1 degree, which is less than the
,

! |
accuracy of the instrument. Thus, wind direction was sub- ;

'

1

stituted directly from one level to the other in the x/O

calculations.
,

1

4-1
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To respond to the NRC's question, however, we cal-

culated the Root Mean Square difference and the difference

considering the sign (plus or minus) of the wind between the

two levels. Data for the period March 1974 through December

1975 were used and separated by stability classes. The

results are as follows:

'f R U E D I F F E R E N C E

STABILITY (Includes Sign
CLASS RMS Upper Minus Lower)

A 26.4 - 3.4
B 23.2 1.8
C 28.7 0.4
D 36.4 1.2
E 48.6 6.6
P 69.1 7.1
G 96.4 17.1

ALL 44.5 2.8

The large differences in the two wind directions are unex-

plainable at this time.

.
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QUESTION 5 ,

Section 3.4 states that whenever temperature

gradient measurements between the 10.67m and 96.93m levels

were not available, measurements between the 47.24m and

96.93m levels were substituted. Indicate the amount of

missing temperature gradient data between the 10.67m and

96.93m levels that was substituted by measurements between

the 47.24m and 96.93m levels.

RESPONSE 5

Eleven hundred forty-seven (1147) or 2.2 percent

of the 10.67 to 96.93-meter temperature difference data were !

imissing; of this, 223 hours (or 19 percent) of the missing

47.24 to 96.93-meter temperature differences were substi-

tuted to determine the stability parameter.

;

!

,

|

5

|

1
.

i
i
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QUESTION 6

From the wind data available in Table 5.8 (96.93m)

and Table 5.112 (10.67m), it appears that the Cooper site

experiences the pronounced bimodal wind characteristics that

is usually associated with valley flow patterns. For example,

at the 96.93m level, winds from the south-southeast, south,

and south-southwest total about 31%, and winds from the

north-northwest, north, and north-northeast total about 25%.

The 10.67m level indicates a similar pattern with winds from

the south-southeast, south, and south-southwest totaling

about 34%, and winds from the north-northwest, north, and

north-northeast totaling about 26%. Provide further justi-

fication for the assumption made in Section 3.3 that cor-

rection factors for open terrain from Figure 2 of Regulatory

Guide 1.111 were applicable, rather than the valley flow

correction factors provided on Page 1.111-9 of Regulatory,

Guide 1.111.

RESPONSE 6

The wide, low valley of the Missouri River on

which the Cooper Nuclear Station is located would not be

expected to produce the valley drainage winds under stable

atmospheric conditions at night for which the terrain cor-

rection factor of 5 applies. The reason for the frequency

6-1



distribution that might indicate a valley bimodal flow

characteristics is that this is the normal climatological

wind frequency characteristic of the Nebraska-Missouri

region. Figures 6.1 and 6.2 show the annual wind roses for

Lincoln, Nebraska, and the 96.93-meter-level of the Cooper

Nuclear wind system, respectively. It can be seen that

Lincoln, located completely out of a valley but within the

same climatological region, has very similar wind distri-

butions.

To further help in understanding the flow charac-

teristics of the Cooper Nuclear Station, a stability wind

rose of the 96.93-meter-level using both F and G stability j

classes, those that would occur during valley drainage wind

periods, was derived and shown on Figure 6.3. It can be

seen that, although there is a definito peak in the normal

south to southwest flows, there is also a very definite lack

of a north sector flow. The latter flows would be those of

the drair. age flow pattern. There is, therefore, no support

of a bimodal flow pattern at the Cooper Nuclear Station.

6-2
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QUESTION 7

: .

'

From the discussion of the location of the meteo-

j rological instrumentation provided on page 5-45, and the

! information provided in Figure 4.1, it is not clear that

current meteorological measurements at the Cooper site ate

representative of conditions away from the plant structures.

The lower level sensors could be significantly influenced by

plant structures resulting in perturbed wind flow charac-

teristics and non-representative measurements of vertical '

,

;

temperature gradient.
,

a) Discuss the location of the meteorological
instrumentation in more detail, considering
particularly the presence of nearby struc-
tures that could influence wind and temper- ;

ature measurements, and indicate why this '

data collection program is considered to,
,

provide representative measurements.

j b) Provide a figure showing the location of the
j meteorological sensors with respect to ele-
| vations of nearby structures.
|

'

| '

RESPONSE 7 !

!

a) The 10.67-meter-level instruments are not

located on the Elevated Release Point tower but are located ;

on a pole as shown on Figures 7.1 and 7.2 to be approximately
,

i

1250 feet southwest of the Reactor Building, which is 146

feet above the plant base level of 903 feet MSL. This

distance is within the generally accepted rule-of-thumb, j

which says that wind flow at a distance downwind that is

7-1
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equa. to 5 to 10 times the height of the building or ob-

stacle that perturbed the flow, has returned to its unper-

turbed nature. Thus, the buildings of the Cooper Nuclear-

Station do not have an effect on the 10.67-meter wind mea-

surements.

.

7-2
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QUESTION 8

|

The discussion of the meteorological instrumen- |

tation on page S-46 does not indicate the accuracies of the

sensors. Identify the meteorological sensors by manufac-

turer and model, including accuracy, and compare the accu-

racy of the entire data collection system for each parameter

with the system accuracies recommended in Regulatory Guide

1.23.

RESPONSE 8_

l

Table 8.1 lists the meteorological instrumentation

used at the Cooper Nuclear Station with manufacturer, model

numbers, accuracies and a comparison to Regulatory Guide,

1.23 values.
l

|

8-1
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TABLE 8.1

| "Kurn totWTED IWIPMENT

level moel Calibrated >gulatory Guide 1.23
%-a s u rem. nt W ters) Instrument Manu fac t ure r Numter Accuracy Threshold bnge Instrtament Accuracles

.

Wind Speed / 96.91 Precision Bendia 120 0-10 mgh, 1.0 mph 0-100 aph +0.5 mgh/+5*
| Virection Wind Vane, +0.5 mph
' Anermise te r 10-200 mgts

11.0 mph

Wind Speed" 10.67 Precision Teledyne 50.1' +0.15 mph 0.5 mph 0-90 mgh +0.5 mph
Cup Geotech
Anemometer

0Wind Direction * 10.67 Precision hledyne 50.2 +2 0.8 KsVh 0-5400 +50
Wind Vane Geotech

Tempera ture 10.67 shielded Rosemount 104MB +0.260C N/A -100 to ~+0.5 C
90 C +50@C0Aspirated

|
0

| Temperature 96.93- Shielded, Rosemount 104MP +0.260C N/A -20 F to +0.10C
' Difference, 30.67 Aspirated 900C +1200F

AT RTD

bPrecipitation Surface Tipping Meteorology 302 +3% 8 3"/hr 0.01" 0.01" to N/A
Bucket Research, 73"/hr
Rainage Inc.

aThese are ensunted on a separate pole.
bMounted on warehouse building.

.

I
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|
|

|

|

|
|

TABLE 8.1 (continued)

AILIED FQUIPetDIT

Level Model Calibrated
Mea s uremen t (rne t e rs ) Instrument Manufacturer Nur6er Accuracy % reshold Range

0Temgerature %. 9 3- Linear Bridge Rosemount 414L O.1% N/A -100 to +500 C
Difference, f.T 10.67

Tengerat ure 96.93- Recorder Honeywell c N/A N/A -150F to 200F '
Difference,.iT 10.67

Eainfall 3FC Recorder Science Associates d N/A N/A N/A

-20 F to 120*r0
| Temperature 96.93 Recorder Honeywell c N/A N/A

| Wind Direction, %.93 Recorder Bendis 141-5 0-10 agh, N/A O-100 sch
| Speed 10.5 agh -
| 10-100 mgh,

| + 1. 0 sph

n eraal shield 10.673 Aspirator Packard Bell M327 N/A N/A N/A
%.93 Thermal shield

i

| wind Direction, 10.67 Recorder Ester 11ne 21102K Better than N/A ~

l speed Angus +14
,

( Power Sugply N/A All Processor Teledyne 48.11 +10% N/A 1.3A of +12VDC
Modules Geotech 0.75A of -12VDC

3A of chrono
Pen power

0wind Direction 10.67s 540 Con- Teledyne 40.21-3 N/A N/A N/A
Converter %.93 verte r Geotech

cY153 039 26-04-30-0-000-006
| d7407A12 AK 1XX

40s 1878
|

!

|

|

|

|
t
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OUESTION 9

The data necessary for joint frequency distributions

of wind speed and wind direction at the 10.67m level by atmo-

spheric stability (Tables 5.105 - 5.112) for the period of

record 3/1/74 - 12/31/75 was only 65%. Identify the causes of

instrument outage, the dates and times of significant instru-

ment outage, and the corrective action taken to minimize re-

currences of prolonged instrument outage.

RESPONSE 9

Tables 9.1 through 9.6 give the periods of data

outages for the 10,67-meter and 96.93-meter wind direction and

wind speed; and the delta temperature between 10.67 and 96.93

meters and between 51.2 and 96.93 meters. The upper-level data

are included as they were substituted when the lower-level data
t

was missing.
9

Data outages for periods of 6 hours or longer are

listed in the tables. The 6-hour period was chosen arbitrarily.

During the period of March 1, 19 74 through Decem-

bor 31, 1975, after installation and start-up of the ll-meter

wind system, a 60 Hz noise in the system from nearby power
;

i lines may have accounted for many of the outages for which no

corrective action was taken. ;<

1

There is no documentation of outages or problems with '

the 96.93-meter wind speed and direction monitor during the
i

$

:

I
l

:

4 9-1 .
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i
!

|

period in question. During 1974 and 1975 there were several

cases of chart inking problems which could account for many of j

the short outages. There was also a question of whether the

chart speed was correct. This was traced to the manner with

which various people marked the charts. The problems have been

corrected by more frequent recorder surveillance and instruc-

ting the operators to mark charts in a consistent manner.

Although the data validity percentages for 1974 and

1975 tend to be less than 90%, data for 1976 and the first

quarter of 1977 have had excellent recovery. The validity

percentages for the five quarters from January 1976 through

March 1977 are generally greater than 95% with the exception of

the first quarter of 1976 (84%) when the tail of the 35-foot

wind direction monitor failed, requiring several days to re-

pair.

,

1
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Page 1 of 3

TABLE 9.1

#
PERIODS OF DATA OUTAGE FOR THE 97-METER WIND SPEED

Date of Outa9es
(month / day / year / hour) Number of

b
__ From To Hours Cause Corrective Action

03/07/10/03 03/07/70/12 10
03/19/70/17 03/22/70/12 68
04/04/70/02 04/04/70/12 11
04/12/70/10 04/12/70/17 8
05/01/70/03 05/01/70/14 12
05/03/70/11 05/04/70/01 15
08/09/70/18 08/10/70/07 14

09/02/70/09 09/02/70/15 7
10/26/70/18 10/27/70/08 15
10/27/70/21 10/28/70/06 10
11/25/70/02 11/25/70/07 6
12/04/70/11 12/05/70/14 28

01/12/71/02 01/12/71/08 7
02/02/71/00 02/02/71/08 9 i

03/27/71/23 03/28/71/12 14 l

06/19/71/00 06/19/71/08 9
09/30/71/16 10/01/71/07 16
11/21/71/10 11/22/71/08 23

04/05/72/00 04/05/72/07 8
12/08/72/18 12/09/72/13 20
12/22/72/19 12/23/72/13 19

..

*The data used in this analysis covers from March 1 1970 through December 31, 1975.,

There is no documentation of the causes or corrective actions taken of this parameter.

I
' ' '

. . . , . . - - . . .b L
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Page 2 of 3

i
!

TABLE 9.1 (continued)

Date of Outages
(month / day / year / hour) Number of b
From To Hours Cause Corrective Action

01/03/73/08 01/05/73/19 60

02/03/73/14 02/c4/73/00 11

04/05/73/17 04/05/73/23 7

t 04/08/73/18 04/08/73/23 6

05/11/73/00 05/12/73/00 25

06/10/73/00 06/10/73/05 6

06/10/73/20 06/11/73/07 12

07/02/73/02 07/02/73/08 7

| 07/10/73/09 07/10/73/14 6

08/27/73/02 08/31/73/13 108'

| 09/10/73/14 09/10/73/19 6

1 10/01/73/10 10/02/73/06 21

| 10/18/73/03 10/18/73/16 14

11/03/73/12 11/04/73/01 14

11/20/73/12 11/20/73/21 10

| 12/19/73/11 12/19/73/16 6

01/21/74/11 01/21/74/23 13

| 02/06/74/10 02/06/74/19 10

02/23/74/02 02/23/74/10 9

03/22/74/18 03/22/74/23 6

04/08/74/10 04/09/74/08 23

05/10/74/23 05/11/74/04 6

| 05/17/74/02 05/17/74/08 7

05/27/74/10 05/27/74/23 14

06/13/74/10 06/14/74/00 15

06/30/74/02 06/30/74/23 22
|

| 07/16/74/18 07/17/74/08 15

08/18/74/01 08/18/74/23 23

09/03/74/18 09/04/74/08 15

09/20/74/10 09/21/74/17 32,
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TABLE 9.1 (cor.tinued)

Date of Outages
(month / day / year / hour) Number of
Prom To llours Cause Corrective Action |

10/08/74/02 10/08/74/19 18'

10/24/74/09 10/26/74/14 54

11/10/74/20 11/11/74/01 6

11/27/74/03 11/27/74/10 8
; 12/13/74/18 12/14/74/08 15

! 12/29/74/19 12/30/74/01 7

l
1
i

| 01/31/75/02 01/31/75/14 13

01/31/75/17 02/02/75/00 32

04/03/75/18 04/04/75/07 14

I 04/20/75/18 04/20/75/23 6

05/07/75/03 05/08/75/07 29
|05/24/75/03 05/24/75/08 6
|

,

) 06/09/75/16 06/10/75/00 9

09/19/75/18 09/20/75/09 16

le/06/75/03 10/06/75/16 14

i 10/07/75/09 10/07/75/14 6

1 10/22/75/23 IC/23/75/17 19
I 11/09/75/05 11/09/75/14 10 |

1

:

1

l

i

: i

.

:

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ - . _ _ _ _ __ - _ . - . -.. ,- _ . - - _ , - - _ _ , - _ _ - _ _ _ .. . . . . , _-



__

,

Page 1 of 4

TABLE 9.2

PERIODS OF DATA OUTAGE FOR THE 97-METER WIND DIRECTION

Date of Outages
(month / day / year / hour) Number of b b
From Tb Ilours Cause Corrective Action

03/01/70/13 03/02/70/08 20

03/06/70/14 03/06/70/19 6
03/07/70/03 03/07/70/12 10
G3/19/70/17 03/22/70/12 68
03/27/70/02 03/27/70/08 7

04/01/70/12 04/02/70/08 21
04/04/70/02 04/04/70/12 11

04/09/7G/12 04/09/70/18 7
04/12/70/10 04/12/70/17 8
05/01/70/03 05/01/70/14 12
05/03/70/10 05/04/70/01 16 |

05/07/70/17 05/08/70/07 15 |

05/10/70/11 05/11/70/07 21
05/30/70/06 05/30/70/12 7
06/19/70/12 06/20/70/09 2.'
07/07/70/20 07/08/70/06 11
08/09/70/18 08/10/70/07 14

09/02/70/09 09/02/70/15 7
10/22/70/22 10/23/70/07 10
10/24/70/17 10/25/70/10 18
10/26/70/18 10/27/70/08 15
10/27/70/21 10/28/70/06 10
11/25/70/02 11/25/70/07 6
12/04/70/11 12/05/70/14 28
12/14/70/03 12/14/70/10 8

#ne data used in this analysis covers March 1, 1970 through December 31, 1975.

b
n ere is no documentation of the causes or corrective actions taken of this parameter.

. . . ..

.

.
.
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|

TABLE 9.2 (continued)

Date of Outages
(month /ciay/ year /5 cur' Number of
From To Hours Cause Corrective Action

01/09/71/13 01/10/71/09 21

01/12/71/02 01/12/71/08 7

02/02/71/00 02/02/71/08 9

03/27/71/23 03/28/71/12 14

04/24/71/11 04/24/71/18 8

05/03/71/18 05/04/71/07 14

06/01/71/00 09/17/71/13 2606

09/30/71/16 10/01/71/07 16

11/21/71/10 11/22/71/08 23

12/22/71/14 12/23/71/04 15

01/21/72/15 01/22/72/00 10

01/23/72/13 01/24/72/G8 20

03/29/72/14 03/30/72/00 11

03/30/72/13 03/30/72/21 9

04/02/72/00 04/02/72/06 7

/05/72/00 04/05/72/07 8'

03/09/72/01 05/09/72/10 10

05/25/72/04 05/25/72/09 6

05/31/72/03 05/31/72/09 7

07/04/72/22 07/05/72/11 14

07/09/72/22 07/10/72/04 7

07/13/72/09 07/13/72/16 8

07/29/72/15 07/29/72/21 7

08/09/72/03 08/09/72/08 6

11/22/72/02 11/22/72/07 6

12/08/72/18 12/09/72/13 20
|

12/22/72/19 12/23/72/13 19

01/03/73/08 01/05/73/19 60 i

02/03/73/14 02/04/73/00 11
-- - - . _. . . _ _ __ _ __.
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TABLE 9.2 (continued)

Date of Outages
(month / day / year / hour) Number of

D
From To Hours Cause- Corrective Action

02/09/73/08 02/09/73/17 10

03/23/73/22 03/24/73/16 19

04/08/73/18 04/08/73/23 6

06/10/73/00 06/10/73/05 6

06/10/73/20 06/11/73/07 12

08/11/73/07 08/12/73/06 24

08/27/73/02 08/31/73/13 108
09/05/73/20 09/06/73/03 8

09/06/73/08 09/06/73/14 7

10/01/73/10 10/02/73/cs 21

10/09/73/04 10/10/73/12 33

10/18/73/03 10/18/73/16 14

11/03/73/12 11/04/73/01 14

11/20/73/12 11/20/73/21 10

12/10/73/06 12/10/73/21 16

12/19/73/11 12/19/73/16 6
12/22/73/15 12/22/73/20 6

01/21/74/11 01/21/74/23 13

01/27/74/17 01/28/74/01 9
02/06/74/10 02/06/74/19 10

02/23/74/02 02/23/74/10 9

03/17/74/05 03/17/74/11 7

03/22/74/18 03/22/74/23 6

04/08/74/10 04/09/74/08 .3

04/16/74/14 04/16/74/20 7

05/10/74/23 05/11/74/04 6

05/27/74/10 05/27/74/23 14

06/01/74/13 06/01/74/20 8

06/11/74/02 06/11/74/07 6

06/13/74/10 06/14/74/00 15 j

. _ _ _ - - _ _ _ _ _
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TABLE 9.2 (continued)

Date of Outage.
(month / day / year / hour) Number of

From To Hours Cause Corrective Action

06/30/74/02 06/30/74/23 22

07/14/74/13 07/15/74/12 24

07/16/74/18 07/17/74/08 15

08/18/74/01 08/18/74/23 23

09/03/74/18 09/04/74/08 15

09/20/74/10 09/21/74/17 32

10/06/74/00 10/07/74/10 35

10/08/74/02 10/08/74/19 18

10/24/74/09 10/26/74/14 54

12/13/74/18 12/14/74/08 15

12/19/74/09 12/20/74/]l 27

01/31/75/02 01/31/75/14 13

02/21/75/17 02/22/75/00 8

03/03/75/02 03/03/75/07 6

03/23/75/13 03/24/75/03 15

04/03/75/18 04/04/75/07 14

04/20/75/18 04/20/75/23 6

05/07/75/03 05/08/75/07 29

05/24/75/03 05/24/75/08 6

06/09/75/16 06/10/75/00 9

08/13/75/13 08/14/75/02 14

09/19/75/18 09/20/75/09 16

10/06/75/03 10/06/75/16 14

10/22/75/23 10/23/75/17 19

11/09/75/05 11/09/75/14 10

12/27/75/01 12/27/75/07 7

. . _ _ _
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TABLE 9.3

PERIODS OF DATA OUTAGE FOR THE 11 - 97 METER DELTA-T

Date of Outages
(month / day / year / hour) Number of
From To Hours Cause Corrective Action

Os/03/70/11 05/04/70/01 15
09/02/70/09 09/02/70/14 6
12/15/70/09 12/15/70/15 7

02/08/71/01 02/08/71/09 9
04/07/71/00 04/07/71/08 9
04/18/71/10 04/18/71/17 8
11/10/71/20 11/11/71/08 13

01/04/72/23 01/05/72/08 10
01/11/72/07 01/11/72/15 9
01/12/72/09 01/13/72/09 25
07/17/72/05 07/17/72/13 9
07/30/72/17 07/31/72/05 13
09/11/72/19 09/12/72/00 6
10/24/72/20 10/25/72/03 8
12/08/72/18 12/09/72/14 21
12/22/72/19 12/23/72/13 19

06/16/73/00 06/16/73/11 12
07/02/73/01 07/02/73/08 8
08/27/73/21 08/31/73/15 91
09/19/73/08 09/19/73/15 8 |

09/29/73/13 09/30/73/11 23

01/11/74/14 01/13/74/01 36
01/29/74/17 01/30/74/16 24
03/19/74/12 03/20/74/05 18
04/28/74/08 04/29/74/00 17

"The data used in this analysis covers March 1, 1970 through December 31, 1975.
|

bThere is no documentation of the causes or corrective actions taken of this parameter.
__
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TABLE 9.3 (continued)

Date of Outages
(month / day / year / hour) Number of ,

D Corrective ActionDFrom To flours Cause

06/16/74/20 06/17/74/02 7

06/24/74/17 06/24/74/23 7 '

06/25/74/03 06/25/74/10 8

06/26/74/20 06/27/74/06 11

07/06/74/15 07/07/74/02 12

09/18/74/18 09/20/74/06 37

09/21/74/02 09/23/74/06 53

09/25/74/22 09/26/74/07 10

10/21/74/18 10/21/74/23 6

12/12/74/04 12/12/74/10 7

12/22/74/11 12/22/74/18 8

02/10/75/08 02/10/75/14 7

04/30/75/19 05/01/75/05 11

09/29/75/17 10/C9/75/06 62

10/22/75/18 10/23/75/12 19

12/06/75/17 12/07/75/15 23

_ _ _ _ _ _ _ _ - - . _ - - -
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TABLE 9.4

PERIODS OF DATA OUTAGE FOR THE ll-METER WIND SPEED

Date of Outages
(month / day / year / hour) Number of
From To Hours Cause Corrective Action

03/06/74/00 04/03/74/10 683 Electronic chassis Sent it back to vendor
failure. to rebuild.

06/06/74/02 06/17/74/14 277 Lightning destroyed Ordered spare and.in-
transmitter. stalled.,

07/08/74/04 07/08/74/17 14
07/09/74/21 07/10/74/09 13

07/11/74/07 07/15/74/07 97
08/02/74/23 08/03/74/11 13

08/04/74/12 08/05/74/13 26
08/08/74/00 08/08/74/06 7

08/09/74/04 08/09/74/11 8
08/09/74/17 08/10/74/09 17

08/16/74/20 08/17/74/08 13

08/21/74/14 08/22/74/05 16

08/22/74/20 08/24/74/13 42
09/02/74/14 09/06/74/11 94

|

09/07/74/00 09/09/74/11 60
09/09/74/16 09/10/74/08 17 Instrument was out of The instrument was rebuilt

09/15/74/20 09/19/74/20 97 service periodically to eliminate several chas-

09/23/74/20 09/24/74/08 13 to investigate and sis grounds which. caused j

09/24/74/18 09/26/74/10 41 correct a problem with the 60 Hz noise.

09/28/74/03 09/30/74/01 47 60 Hz noise.
" "09/30/74/16 10/02/74/01 34

10/06/74/21 10/07/74/08 12 " "

" "10/09/74/16 10/10/74/05 14

1

l

"The data used in this analysis covers from March 1, 1974 through December 31', 1975.
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TABLE 9.4 (continued)

Date of Outages
(month / day / year / hour) Number of
From To Hours Cause Corrective Action

10/13/74/19 10/14/74/02 8 Instrument was out of The instrument was rebuilt

10/14/74/04 10/14/74/09 6 service periodically to eliminate several chas-

10/17/74/17 10/17/74/22 6 to investigate and sis grounds which caused

10/18/74/01 10/18/74/06 6 correct a problem with the 60 Hz noise.

10/19/74/02 10/21/74/03 50 60 Hz noise.
10/30/74/14 11/01/74/14 49

11/10/74/08 11/14/74/07 96

11/15/74/10 11/23/74/04 187

11/24/74/03 11/30/74/12 154

12/24/74/13 12/26/74/17 53

01/02/75/07 01/05/75/06 72

01/06/75/01 01/20/75/20 356

01/21/75/16 02/03/75/23 320

02/06/75/09 02/06/75/23 15

02/11/7E/02 02/21/75/14 253

02/21/75/17 02/25/75/01 81

02/25/75/08 03/04/75/09 170

03/06/75/22 03/07/75/10 13

03/08/75/00 03/09/75/09 34

03/16/75/13 03/17/75/07 19

03/18/75/08 03/26/75/08 193

04/27/75/08 04/28/75/05 22

05/03/75/12 05/03/75/19 8

05/06/75/19 05/11/75/06 108

05/12/75/02 05/12/75/07 6

05/24/75/13 05/25/75/10 22

05/26/75/00 05/27/75/13 38

06/01/75/05 06/01/75/17 13

06/02/75/15 06/03/75/15 25

06/04/75/04 06/06/75/06 51
1

i

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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TABLE 9.4 (continued)

Date of Outages
(month / day / year / hour) Ntimber of
From To Hours Cause Corrective Action

06/11/75/20 06/16/75/02 103
06/17/75/01 06/17/75/10 10
06/18/75/09 06/24/75/13 149
07/01/75/22 07/02/75/08 11 Insulated cross arm from

the pole to eliminate
intermittent grounded
signal.

08/08/75/15 08/09/75/00 10
09/01/75/20 09/02/75/10 15
09/02/75/23 09/04/75/01 27 Further insulated cross

arm from the pole to
eliminate intermittent
grounded signal.

09/04/75/04 09/04/75/16 13
09/16/75/00 09/16/75/20 21
10/06/75/08 10/06/75/16 9
10/07/75/09 10/07/75/14 6'

10/23/75/11 10/23/75/18 8
11/08/75/17 11/09/75/00 b
11/29/75/22 11/30/75/18 21

12/12/75/10 12/31/75/23 470

|

|
|
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TABLE 9.5

PERIODS OF DATA OUTAGE FOR THE ll-METER WIND DIRECTION"

Date of Outages
(month / day / year / hour) Number of
From To Hours Cause Corrective Action

03/04/74/04 03/05/74/00 21
03/06/74/00 04/03/74/10 683 Electronic chassis Sent it back to vendor ,

'

failure. to rebuild.

04/22/74/02 04/22/74/07 6
04/28/74/21 04/29/74/07 11

05/22/74/00 05/22/74/06 7

06/06/74/02 06/17/74/14 277 Lightning destroyed Ordered spare and in-
transmitter. stalled.

07/08/74/04 07/08/74/17 14

07/09/74/21 07/10/74/09 13 . |
'

07/11/74/07 07/15/74/07 97
08/02/74/23 08/03/74/11 13
08/18/74/00 08/18/74/07 8
09/28/74/03 09/30/74/01 47 Instrument was out of The instrument was rebuilt >

10/17/74/17 10/17/74/22 6 service periodically 'to elbninate several chas-

10/18/74/01 10/18/74/06 6 to investigate and sis grounds which caused

10/19/74/02 10/21/74/03 50 correct a problem with the 60 Hz noise.
60 Hz noise.

10/24/74/16 10/24/74/20 5

10/30/74/14 11/01/74/14 49
11/10/74/08 11/11/74/04 21

11/11/74/20 11/12/74/07 12
12/06/74/01 12/06/74/08 8
12/09/74/07 12/09/74/13 7

12/14/74/12 12/15/74/01 14

"The data used in this analysis covers March 1, 1974 through December 31, 1975.
._

_-
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TABLE 9.5 (continued)

Date of Outages
(month / day / year / hour) Number of

From To !!ours Cause Corrective Action

12/31/74/02 12/31/74/08 7

01/11/75/07 01/11/75/12 6

02/18/75/02 02/18/75/10 9

02/25/75/08 02/25/75/13 6

02/25/75/16 03/04/75/09 162

03/09/75/06 03/09/75/23 18

03/11/75/09 03/11/75/19 11

03/13/75/10 03/13/75/16 7

03/15/75/22 03/17/75/12 39

03/18/75/08 03/26/75/08 193

06/01/75/05 06/01/75/17 13

06/12/75/00 06/12/75/08 9

06/22/75/17 06/24/75/13 45

07/01/75/22 07/02/75/08 11 Insulated cross arm from
pole to eliminate inter-
mittent grounded signal.

08/08/75/15 08/09/75/00 10

08/24/75/14 08/25/75/17 28

09/16/75/00 09/16/75/20 21 Further insulated cross arm

10/06/75/08 10/06/75/16 9 from the pole to eliminate

10/07/75/09 10/07/75/14 6 intermittent grounded

10/17/75/05 10/18/75/09 29 signal.

10/23/75/02 10/23/75/18 17

10/24/75/16 10/25/75/19 28

11/08/75/17 11/09/75/00 8

12/02/75/14 12/03/75/05 16

12/11/75/02 12/12/75/05 28

12/12/75/10 12/31/75/23 470

_ _ _ - - _ _ - - _ . _ _
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TABLE 9.6

aPERIODS OF DATA OUTAGE FOR THE 51 - 97 METER DELTA-T

,

Date of Outages
(month / day / year / hour) Number of

DFrom To Hours Cause Corrective ActionD

05/03/70/11 05/04/70/01 15
05/31/70/16 06/01/70/07 16
06/21/70/22 06/22/70/07 10
09/02/70/09 09/02/70/14 6
09/10/70/20 09/11/70/07 12

04/18/71/10 04/18/71/17 8
05/10/71/18 05/11/71/07 14
10/12/71/00 10/12/71/05 6
11/02/71/20 11/03/71/08 13
11/11/71/01 11/11/71/08 8

01/11/72/07 01/11/72/15 9
01/12/72/09 01/13/72/09 25
04/16/72/22 04/17/72/05 8
06/14/72/22 06/15/72/08 11
07/09/72/22 07/10/72/05 8
07/16/72/08 07/16/72/13 6
09/11/72/19 09/12/72/00 6
10/24/72/20 10/25/72/03 8
12/08/72/18 12/09/72/14 21
12/22/72/19 12/23/72/13 19

01/24/73/02 01/24/73/13 12
06/16/73/00 06/16/73/11 12
07/02/73/01 07/02/73/08 8
07/10/73/02 07/10/73/17 16
08/27/73/21 08/31/73/15 91
09/19/73/08 09/19/73/15 8

#

The data used in this analysis covers from March 1,1970 through December 31, 1975.

There is no documentation of the causes or corrective actions taken of this parameter.
. ..

.

_
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TABLE 9.6 (continued)

Date of Outages
(month / day / year / hour) Number of

b
From To llours Cause Corrective Action

09/29/73/13 09/30/73/11 23
10/23/73/08 10/23/73/14 7

01/11/74/14 01/13/74/01 36
01/29/74/17 01/30/74/16 24
02/26/74/18 02/27/74/06 13
03/03/74/08 03/03/74/18 11
03/19/74/12 03/20/74/05 18

03/29/74/22 J3/30/74/12 15

04/05/74/23 04/06/74/09 11
04/07/74/03 04/07/74/15 13
04/08/74/17 04/08/74/22 6
04/28/74/08 04/29/74/00 17
05/06/74/01 05/06/74/21 21
06/01/74/16 06/02/74/00 9
06/16/74/20 06/17/74/02 7

07/06/74/15 07/07/74/02 12
10/21/74/13 10/21/74/23 11
12/12/74/04 12/12/74/10 7

12/22/74/11 12/22/74/18 8

02/10/75/08 02/10/75/14 7

03/03/75/01 03/03/75/08 8

04/30/75/19 05/01/75/05 11
08/23/75/23 08/24/75/12 14

09/09/7S/09 09/09/75/16 8

09/19/75/10 09/19/75/15 6
09/29/75/17 10/02/75/06 62
10/06/75/08 10/06/75/16 9

10/22/75/18 10/23/75/12 19

I . . . .
.

. _ _

_ _ _ _ _ _ _ _
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GENERAL OFFICE
P. O. BOX 499, COLUMBUS, NEBR ASKA 68601Nebraska Pubh.c Power Distn. t memo ~e non se ..seic

, _-

February 8, 1978 -

Director, Nuclear Reactor Regulation
Attention: Mr. Don K. Davis, Acting Chief
Operating Reactors Branch No. 2
Division of Operating Reactors
U.S. Nuclear Regulatory Commission

i
Washington, DC 20555

|

Subject: Conformance to Appendix I of 10 CFR Part 50
Cooper Nuclear Station
NRC Docket No. 50-298, DPR-46

Dear Mr. Davis:

This letter is in response to your letter to the Nebraska Public Power
District dated August 22, 1977 which requested additional information
relative to our conformance to the subject regulation.

In our letter, dated November 14, 1977, the District provided responses
to the remaining questions, with the exception of question 10, which we
indicated would require significant re-analysis. The re-analysis has
been completed and has been incorporated as Revision 1 of our original
submittal (dated January 12, 1977). Additionally, for completeness, we
have included, with Revision 1, Supplement No. 2, which contains our
responses to questions 10 and 11.

|

Should you have any questions or comments relative to the attached infor-
mation, please do not hesitate to contact me.

In addition to three signed originals, 37 copies of this information
are submitted for your review.

Sincerely yours,

Pilant.

Director of Licensing and
Quality Assurance

JMP:cmk

Attachment

c-

8804200593 000415
PDR ADOCK 05000298

PDHp
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Mr. Don K. Davis
February 8, 1978
Page Two

STATE OF NEBRASKA )
) ss

PLATIE COUNTY )

Jay M. Pilant, being first duly sworn, disposes and says that he is an
authorized representative of the Nebraska Public Power District, a

public corporation and political subdivision of the State of Nebraska;
that he is duly authorized to submit this information on behalf of Nebraska
Public Power District; and that the statements in said application are true
to the best of his knowledge and belief.

Ah M _1
ay h. Pilant

Subscribed in my presence and sworn to before me this T day of February, 1978.

:y 4 ,

'%s
Y,n W

NOTARY PUBLLC''; I

My Commission expires %n .O7,/778. |

i

.

CAROL A. KINO
OENERAL NOTARY
8 tete of Nebraska

[ Mr Commisalon Expires
JUNd 27,1978


