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INTRUDUCTION

This Supplement to the report "Demonstration of
Compliance with 10CFRS50, Appendix I, January 12, 1977" has
been prepared to respond to the Nuclear Regulatory Commis-
sion (NRC) Request for Additional Information Appendix I,
Cooper Nuclear Station Docket No. 50-298 Meteorology, dated
March 24, 1977. There were nine items for which information
was requested. The responsas for each of the nine items
contained in this document are intended to be fully respon-
sive to the NRC's request, FEach question is included from
the March 24, 1977 letters, followed by the appropriate

response,

iii



QUESTION 1

Equation 10 on page 1-12 appears to overestimate D/Q
values by a factor of 2 recause of a miscalculation of arc
length. The denominator of Equation 10 should be expressed as
0.3927 x (= $z%) rather than 0.19635 x (= [¥). The D/Q 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
dropped from the expression %%5 when the constant in the de-

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

should read:

Dep/O = RDep {UT§§§7§}(10)

The computer algorithm used to derive the tables is correct and

thus Tables 3.15 to 3.18 are correct.



QUESTION 2

Section 3.4 indicates that prior to March 1, 1974,
wind speeds from the 96.93m level were extrapolated 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 d.stributions 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
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-
bility for the period 3/1/74 - 12/31/75. Provide joint
frequency distributions for wind speed and wind direction at
the 10.67m level by atmospheric stability for the period
3/1/70 - 12/31/75.

RESPONSE 2

Joint frequency distributions for wind speed and
direction at the 10.67-meter-level bv stability classes are

given in Tables 2.1 through 2.104 for the period March 1970

2=}




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

WS LL

UL

= WS

LL

P(S)
UL ]

WS = wind speed at lower level (10.67
meters)

WS, = wind speed at upper level (96.93
meters)

"TLL = height of the lower wind sensors
(10.67 meters)

HTUL = height of the upper wind sensors
(96.93 meters)

P(S)

power factor based on stability
class 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 extrapclated using the P(S)'s

derived as explained in Response 3,

2=2
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QUESTION 3

The discussion concerning the development of the
“power factor" P(S) (as discussed on pages l-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) Idertify the period of record when wind speed
meas irements were available from both the
10.6"m and 96.93m levels used to develop
P(8).
b) Provice P(S) for each stability class.
¢) Compare -he calculated values of ?(S) at the
Cooper site with those recommended in the
"Recomrended Guide for the Prediction of the

Dispersion of Airborne Effluents" (ASME,
1968; M.E. Smith, Editor).

RESPONSE 3

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 Dacember 31, 1975. This is
the period used to derive the power factor P(S).

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

each stability class,

NUMBER OF
STABILITY VALUES USED TO
CLASS DERIVE P(8) 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



¢) 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.

=3
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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 . 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.

RESPONSE 4

The wind direction over fairly smooth terrain nor-
mally changes in a clockwise sense with increasing height.
The change is appruximately 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 chanye 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-
stituted directly from one level to the other in the x/Q

calculations.,






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
missing; 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






distribution that might indicate a valley bimodal flow
characteristics is that this is the normal climatological
wind frequency characteristic of the Nebraska-Missouri
region., Figyures 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
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 definite peak in the normal
south to southwest flows, there is also a very definite lack
~f a north sector flow. The latter flows would be those of
the draiiage 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-
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 aie
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.

b) Provide a figure showing the location of the

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
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,

which says that wind flow at a distance downwind that is

7-1
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QUESTION 8

The discussion of the metecrological instrumen-
tation on page 5-46 does not indicate the accuracies of the
sensors. Identi’y 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

1023.

RESPONSE 8

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,



level Mode | Calibrated Begulatory Guide 1.23

Measurement (meters) Instrument manufacturer Rusmbe ¢ Accuracy Threshold Range _Instrument Accuracies
Wind Speed/ 9. 93 Precision Bendix 120 0-10 mph, 1.0 mph 0-10C wph +0.5 mph/+5°
tirection Wind Vane, +0.5 mph

Arjemome ter 10-200 mph

+1.0 mph

Wind Speed” 10.67 Precision Teledyne 50.1 +0.15 mph 0.5 mph 0~-90 mph +0.5 mph

Cup Geotech

Anemometer
Wind Direction® 10.67 Precision Teledyne 50.2 +2° 0.8 xm/h 0-5400 +50

Wind Vane Geotech
Temperature 10.67 Shielded Rosemount 104mB +0.26°C N/A -100 to +0.5°C

Aspirated ~°c +500°C

RTD
Temperature 96.93~ Shielded, Rosemount 104Mp +0.260C N/A -20°F to +0.19¢C
vifference, 10.67 Aspirated 80°C +«1200F7
ar RTD
Precipitation? Surface Tipping Me teorology 302 s3I0 @ " /hr 0.01* ¢.01" to N/A

Bucket Research, 73" /hx

Kainage Inc.

Stese are mounted on a separate pole.
buounted on warehouse building.




TABLE 8.1 (continued) ‘

ALLIED mxm 4
l
Level model Calibrated i
Mess urement {meters) Instrument Manufacturer Numbwer Accuracy Threshold Fange ]
f
Temperature 9. 9% Linear Bridge Hosemount 414L 0. 18 N/A -100 to +500°C
vifference, AT 10.67
Tempe rature 96.93- Recorder Honeywe11 < N/A N/A ~15°F to 2000
pifference, AT 10.67
Rainfall SFC Wecorder Science Associates 4 NSA N/A N/A 1
[
Temperast ure 9. 93 Recorder Honeywell c© N/A N/A -20°F to 120°F !
wind Directiom, %93 Recorder Bendix 141-5 0-10 mph, N/A 0-100 mph ]
Speed 40.5 sph - T
10-100 mph, d
+1.0 mph i
Thermal 3hield 16.67; Aspirator Packard Bell m327 N/A N/A N/A
993 Thermal Shield
Wind Direction, 10.67 Hecorder Esterline 21102 Better than N/A - !
Spenrd Angus EOLY :
Power Supply N/A All Processor Teledyne 48.11 +10% N/A 1.3A of +l2vDC !
Modules Geotech 0.75A of -12vDC )
3A of chrono I
Pen power 1
Wind Direction 10.67; $40° Con- Teledyne 40.21-23 N/A N/A '
Converter 9.9 verter Geotech

Y153 038 26-04- 30-0-000-006
37407A12 AX 1xx
40x 1878
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QUESTION 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.]! 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 96.33
meters and between 51,2 and 96.93 meters. The upper-level data
are included as they were substituted when the 'ower-level data
was missing,

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, 1974 through Decem=-
ber 31, 1975, after installation and start-up of the ll-meter
wind system, a 60 Hz noise in the system from nearby power
lines may have accounted for many of the outages for which no
corrective action was taken.

There is no documentation of outages or problems with |

the 96.93-meter wind speed and direction monitor during the



perios4 in question. During 1974 and 1975 there were several
cases of chart irking problems which could account for many of
the short outages. There wae 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.
Althmugh 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 nonitor failed, requiring several days to re-

pair.






Date of Outages
{month/day/year/hour)

TABLE 9.1 (continued)

Number of

Page 2 of 3

From To Hours Causeb Corrective Action
01/03/73/08 01/05/73/19 60
02/03/73/14 02/04/73/00 il
ne/05/73/17 04/05/73/23 7
04,708/73/18 04/08/73/23 ©
05/11/73/00 05/12/73/00 25
06/10/73/00 06/10/73/05 ©
06/10/73/20 06/11/73/07 12
07/02/73/02 07/02/73/08 7
07/10/73/09 97/10/73/14 ©
oB/27/773/02 08/31/73/13 108
09/10/73/14 09/10/73/19 3
10/01/73/10 10/02/73/06 21
15/18/73/03 10/18/73/16 14
11,03/73/12 11/04/73/01 14
11/20/73/12 11/20/73/21 10
12/719/73/11 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
03/22/74/1i8 03/22/74/23 (3
04/08/74/10 04,/09/74/08 25
05/10/74/23 05/11/74/04 s
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 08/18/74/22 23
09/03/74/18 09/04/74/08 15
09/20/74/10 09/21/74/17 32




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

TABLE 9.1 (cortinued)

Number of

Page 3 of 3

From To Hours Cnuub 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 ()
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
01/31/75/02 01/31/75/14 13
e /31/75/17 02/02/75/00 32
04/03/75/18 04/04/75/07 14
04/20/75/18 04/20/75/23 o
05/707/75/03 05/08/75/07 29
05/24/75/03 05/24/75/08 (3
06/09/75/16 06/10/75/00 9
09/19/75/18 09/20/75/09 16
10/06/75/03 10/06/75/16 14
10/07/75/09 10/07/75/14 6
10/22/75/23 1C,23/75/17 19
11/09/75/05 11/09/775/14 ic

e B R AR Bne B SN SERL B B R BELEN ol Sl om . B L __—‘—___._‘_._._‘_m_—a_l—‘—.—é
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pate of Outages

Page 2 of 4

TABLE 9.2 {comtinued)

{month/aay/year/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 a
03/27/71/23 03/28/71/12 14
04/24/71/11 04/24/71/18 8
05/03/71/18 05,/08/71/07 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 01/22/72/09 10
01/23/72/13 01/24/72/08 20
03/29/72/14 03/30/52,70 11
03,/30/72/13 03/30/72/21 9
04/02/72/00 08,/02/72/06 7
~/05/72/00 04/05/72/07 El
©>/09/72/01 05/09/72/10 10
05/25/72/04 05/25/72/09 [3
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
07/29/72/35 07/29/72/21 7
08/09/72/03 08/09/72/08 (3
11/22/72/02 11/22/72/07 [
12/08/72/18 12/09/72/13 20
12/722/72/19 12/23/72/13 19
01/03/73/08  01/05/73/19 60
02/04/72/00 11

02/03/73/14







Date of Outage.

TABLE 9.2 (continued)

Fage 4 of 4

(month/day/year /hour) Number of b
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 12/20/74/11 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 08/14/75/0z 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

12/27/75/07 7

12/27/75/01

r
f—

——



arameter.




Date of Outages

TABLE 9.3 (continued)

Page 2 of 2

(month/day/year /hour) Number of

From To Hours causeP Corrective ActionP
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 05/02/75/05 11
09/29/75/17 10/ /75/06 62
10/22/75/18 10/23/75/12 19
12/06/75/17 12/07/75/15 23







Date of Outages

TABLE 9.4 (continued)

Page 2 of 3

(month/day/year/hour) Number of
From To Hours Cause Corrective Action
10/13/74/19 10/14/74/02 a8 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
02/11/7F /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
06/06,/75/06 51

06/04/75/04

L —— .Y









Date of Outages

TABLE 9.5 (continued)

Page 2 of 2

(month/day/year /hour) Number of
From To Hours Cause Corrective Action
12/31/74/02 12/31/74/08 7
01/11/75/07 01/11/75/12 3
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
03/18/75/0¢€ 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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GENERAL OFFICE
P. 0. BOX 499, COLUMBUS, NEBRASKA 68601
N NabraS'(a Public Power District TELEPHONE (402) 5648561

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
Washington, DC 20555

Subiect: 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 vour review.

Sincerely yours,

%g\w@.r

., Pilant
Director of Licensing and
Quality Assurance
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Mr. Don K. Davis
February 8, 1978
Page Two

STATE OF NEBRASKA )
) 88
PLATTE 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 Nebrasks
Public Power District; and that the statements in said application are true
to the best of his knowledge and belief.

« Pllant

12
Subscribed in my presence and sworn to before me this 3 C day of February,

Lased & Kanme

NOTARY PUBLIC

-

My Commission expires \rW\\_‘_ P | 74 "778. .
CAROL A KING
GENERAL NOTARY
Btate of Nobraska

- My Commission Expims
JUNE 27,1978

1978.



