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Faro Grum Wind Analysis
July 2002 to June 2003

This report summarizes the wind monitoring data from Yukon Energy's Faro Grum wind
monitoring site. The monitoring period begins July 4, 2002 at 0830 and ends June 30,
2003 at 2400. The wind monitoring site was decommissioned in July 2003.

The first part of this report describes and summarizes the data for the entire monitoring
period. The second part summarizes the data monthly, parameter-by-parameter and is
presented in tables and one-page graphs.

Part 1.

Site Description

The Faro Grum wind monitoring site consisted of a wind vane and anemometer installed
30 metres up a vertical tower and a second anemometer installed 6.5 metres up the same
tower. Both anemometers were unheated Maximum # 40 anemometers (called Maxi 40’s
for the rest of this report).

The tower also supported a temperature gauge, Second Wind Nomad data logger and a
solar panel to charge the battery for the data logger. The data were stored on Nomad data
logger cards.

Wind Speed and Direction Summary

Figures 1 through 3 summarize the wind speed and wind direction data from the two
anemometers over the course of the monitoring period. The filters, noted in the figures,
are explained in detail on Page 11 in the Data Quality section of this report.

Faro Grum Wind Analysis July 2002 to June 2003
Cathy Cottrell-Tribes September 2003 2



Figure 1. Monthly Averages for Faro Grum - July 2002 - June 2003
Month Wind Speed (m/s) Wind Direction (Degrees)
30 m | 30 m Filtered*| 6.5 m [6.5 m Filtered* Wind Vane Wind Vane Filtered*
Jul-02| 4.30 4.30 3.35 3.35 225.35 225.35
Aug-02| 4.24 4.24 3.11 3.11 231.95 231.95
Sep-02| 3.30 3.38 2.18 2.25 217.99 218.30
Oct-02| 5.42 5.79 3.96 4.33 191.82 190.38
Nov-02| 5.25 5.59 3.99 4.37 153.17 153.17
Dec-02| 5.86 6.26 4.09 4.77 153.75 154.06
Jan-03| 5.86 6.24 4.25 4.60 149.85 149.76
Feb-03] 4.35 5.01 3.10 3.85 215.14 218.86
Mar-03| 10.91 5.62 5.80 4.48 173.95 174.74
Apr-03| 36.35 4.90| 17.24 3.95 143.90 143.82
May-03| 18.44 4.17 9.26 3.37 202.49 202.89
Jun-03| 4.46 4.46 3.43 3.43 207.90 207.90
Average 9.06 5.00 5.31 3.82 188.94 189.26
Month Wind Speed Standard Deviation (m/s) Wind Direction Standard Deviation (Degrees)
30 m | 30 m Filtered*| 6.5 m [6.5 m Filtered* Wind Vane Wind Vane Filtered*
Jul-02| 0.61 0.61 0.62 0.62 100.12 100.12
Aug-02| 0.58 0.58 0.58 0.58 89.17 89.17
Sep-02| 0.46 0.47 0.47 0.49 95.50 95.52
Oct-02| 0.59 0.63 0.61 0.68 92.41 92.45
Nov-02| 0.54 0.58 0.57 0.63 77.85 77.85
Dec-02| 0.58 0.62 0.54 0.64 80.45 79.81
Jan-03| 0.58 0.62 0.55 0.60 79.21 79.05
Feb-03] 0.47 0.55 0.44 0.56 100.36 98.79
Mar-03| 4.57 0.61 1.86 0.63 101.90 102.25
Apr-03| 25.73 0.55| 10.44 0.58 79.79 76.60
May-03| 11.26 0.59 5.48 0.62 96.70 96.45
Jun-03| 0.60 0.60 0.62 0.62 97.31 97.31
Average 3.88 0.58 1.90 0.60 90.90 90.45

*July 02, August 02 & June 03 not filtered.

Figure 2. Faro Grum Monthly Average Wind Speeds July 2002 - June 2003
*July '02, Aug '02 & June '03 not Filtered
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Figure 3. Faro Grum Wind Direction - July 2002 to June 2003
*July '02, Aug '02 & June '03 not Filtered
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The wind direction for the year is on average from the southeast to the southwest. The
average wind speed for the year is calculated to be 5.00 m/s at 30 metres above ground
level and 3.82 m/s at 6.5 metres above ground level, using the filtered data in each case.

Figures 4 through 15 compare the 6.5 metre and 30 metre wind speed data on a monthly
basis.
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Average Hourly Wind Speed Comparison at 30 metres and 6.5 metres above
ground.

Figure 4. Faro Grum Average Hourly Wind Speed at 30 and 6.5 Metre Heights - July 2002
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Figure 5. Faro Grum Average Hourly Wind Speed at 30 and 6.5 Metre Heights - August 2002

(-
mah\\nw nIYA
i

Day of Month

12

— 30 metre

— 6.5 metre I
10

Wind Speed (m/s)
(o]
p—

—

[
—a—

Faro Grum Wind Analysis July 2002 to June 2003
Cathy Cottrell-Tribes September 2003 5



Figure 6. Faro Grum Average Hourly Wind Speed at 30 and 6.5 Metre Heights - September
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Figure 7. Faro Grum Average Hourly Wind Speed at 30 and 6.5 Metre Heights - October 2002
14 I I
— 30 metre
12 +——— 6.5 metre
oll TN N T
g | I\ W |
\E/ 8 h L IJ AA' A ﬂl \
NI T
(% 6 | jM U'nl In‘ V/ I
s, i‘f [ |’ I Wl‘ 'h“ '1/ UMI l\ w A
T T AW T
I S AL N
° 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Day of Month
Faro Grum Wind Analysis July 2002 to June 2003
Cathy Cottrell-Tribes September 2003 6




Figure 8. Faro Grum Average Hourly Wind Speed at 30 and 6.5 Metre Heights - November 2002
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Figure 9. Faro Grum Average Hourly Wind Speed December 2002
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Wind Speed (m/s)

Figure 10. Faro Grum Average Hourly Wind Speed at 30 and 6.5 Metre Heights - January 2003
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Figure 11. Faro Grum Average Hourly Wind Speed at 30 and 6.5 Metre Heights - February 2003
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Figure 12. Faro Grum Average Hourly Wind Speed at 30 and 6.5 Metre Heights - March 2003
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Figure 13. Faro Grum Average Hourly Wind Speed at 30 and 6.5 Metre Heights - April 2003
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Figure 14. Faro Grum Average Hourly Wind Speed at 30 and 6.5 Metre Heights - May 2003
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Figure 15. Faro Grum Average Hourly Wind Speed at 30 and 6.5 Metre Heights - June 2003
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Wind Speed Vertical Projection

Based on the annual average wind speeds at 6.5 and 30 metres, a linear, vertical profile of
the wind speed can be graphed as shown in Figure 16. This profile predicts a 50 metre
wind speed of 6.00 m/s.

Figure 16. Faro Grum Estimated Linear Vertical Profile of Wind Speed

50
y =19.953x - 69.734

45

40 /
35

30 /
25

Metres above Ground
N
o

5 7

10 /

3 35 4 4.5 5 55

Wind Speed (m/s)

Data Quality and Icing

Data Filtering

The data from both anemometers contain many extended periods of time when the
standard deviation of the wind speed is logged as 0 m/s. This could indicate calm
periods, or periods when the anemometers were frozen in place. There are no periods
when the standard deviations of the wind speeds were logged as 0 m/s in July 2002 and
June 2003, when the monthly average temperatures were at their highest and when the
hourly temperatures were always above 0°C. These were the only months when the
hourly temperature was always above freezing. Therefore, for the rest of the months it is
assumed that a standard deviation of the wind speed equal to 0 m/s during a day when the
temperatures were at or below 0°C indicates a time when the anemometer was likely
frozen in place rather than periods when the wind was calm. This data has been removed.
In total, this amounts to 4.6% of the 30 metre data and 6.9% of the 6.5 metre data. The
reason for there being more times when the wind speed standard deviation logged as 0
m/s for the anemometer at 6.5 metres may be because there was more icing closer to the
ground or that the wind speed was calm more often closer to the ground.

From March 26, 2003 to May 15, 2003, at 10 minutes to the hour, wind speed standard
deviations logged at greater than 3 m/s and wind speeds jumped to uncharacteristically
high levels for the site. This data was also removed. Finally, within this same time
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period there still remained some anomalously high wind speeds which were also

removed.

In total, 7.1% of the 30 metre data and 8.1% of the 6.5 metre data were removed.

Figure 17 shows the amount of data filtered out of the 30 and 6.5 metre data by reason,
on a monthly basis.

Figure 17. Deleted Data (%)
Month 30 Metre Maxi 40 6.5 Metre Maxi 40
Standard Deviation |Standard Maximum Wind Speed |[Total Standard Deviation |Standard Wind Speed [Total
of Wind Speed =0 |Deviation of |Wind Speed |Too High* of Wind Speed =0 |Deviation of |Too High*
m/s & Temperature [Wind Speed |Too High* m/s & Temperature |Wind Speed
<=0C > 3m/s <=0'C >3m/s
Jul-02 0.0% 0.0% 0.0% 0.0%
Aug-02 0.0% 0.0% 0.0% 0.0%
Sep-02 2.5% 2.5% 3.8% 3.8%
Oct-02 6.9% 6.9% 9.5% 9.5%
Nov-02 6.4% 6.4% 9.7% 9.7%
Dec-02 6.8% 6.8% 15.5% 15.5%
Jan-03 6.5% 6.5% 8.3% 8.3%
Feb-03 14.3% 14.3% 21.6% 21.6%
Mar-03 5.7% 3.2% 0.1% 0.1% 9.1% 7.4% 0.9% 0.4% 8.7%
Apr-03 3.4% 18.1% 0.2% 0.5% 22.2% 4.2% 6.4% 3.0% 13.4%
May-03 3.1% 8.3% 0.2% 0.1% 11.7% 3.7% 3.2% 1.2% 8.2%
Jun-03 0.0% 0.0% 0.0% 0.0%
Annual 4.6% 2.5% 0.0% 0.1% 7.1% 6.9% 0.9% 0.4% 8.1%
*Based on a jump in the data for that month

Data Interruptions
There is a gap in the data for both anemometers, for 1 hour and 40 minutes on August 17,
2002 from 0850 to 1030.

Cathy Cottrell-Tribes

Faro Grum Wind Analysis July 2002 to June 2003

September 2003

12




Faro Grum Wind Analysis
July 2002 to June 2003
Part 2.
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Faro Grum - 30 Metre Anemometer

Annual Summary: July 4, 2002 - June 30, 2003

Wind Speed (m/s) Std. Dev. W.S. (m/s) Temp ('C) |Maximum 10 Minute Average Wind Speed Elevation (m.a.s.l.)= 1,318.00
Average | 5.00 0.58 | 0.33 22.90|m/s on December 12, 2002 at 0605; Direction 100 Deg., -3.1'C
H | Faro Grum Wind Speed Distribution‘ Hour of Ave. Wind Std. Dev. Of Wind Rose M
July 4, 2002 - June 30, 2003 Day Speed (m/s) |W.S. (m/s)
12;: 1 4.38 0.48 3.27 |
L 1w 2 4.38 0.47
| & 2% 3 4.39 0.48 L]
IERR 4 444 0.49 i
I_‘i: 6% H 5 4.47 0.48 |
4% 6 441 0.48
o HH Hﬂﬂnnﬁ 7| 437 0.49 ]
012345678 910111213 14 15 16 17 18 19 8 4.36 0.50 |
Wind Speed (m/s) 9 4.39 0.52 L]
10 4.44 0.54
Wind Speed| Frequency |Ave. Turbulence 11 4.47 0.57 ]
(m/s) Intensity 12 4.58 0.59 ]
0 4.00% 13 4.64 0.60 ]
1 5.50% 41.76% 14 4.70 0.61 N
2 7.41% 25.91% 15 4.79 0.61 ]
3] 13.01% 15.02% 16 4.81 0.60 ]
4 16.93% 12.09% 17 4.74 0.59 [ Towmr—" :
5] 15.99% 11.04% 18] 459 0.57 |
6 12.41% 10.82% 19 4.49 0.53
7 8.53% 10.53% 20 4.40 0.50 Direction| Ave Wind Frequency % Energy by
8 6.19% 10.21% 21 4.42 0.49 Speed (m/s)| of Occurrence Direction
9 3.85% 9.69% 22 4.49 0.49 N 3.27 3.61% 2.33%
10 2.61% 8.58% 23 4.47 0.48 NNE 2.41 1.06% 0.59%
11 1.63% 9.40% 24 4.50 0.48 NE 1.87 0.71% 0.19%
12 0.80% 6.60% ENE 2.14 1.03% 0.27%
13 0.39% 4.96% Potential Energy Production at 30 Metres |E 6.33 9.37% 17.21%
14 0.30% 3.48% Energy ESE 5.55 30.56% 37.82%
15 0.24% 2.16% Production  |Capacity SE 4.37 8.58% 5.74%
16 0.10% 2.30% (MWh) Factor SSE 2.78 1.69% 0.80%
17 0.06% 2.16% Bonus 150 186.97 15.46% S 2.39 1.35% 0.37%
18 0.03% 2.01% Vestas 660 928.16 17.45% SSW 2.13 1.31% 0.32%
19 0.02% 0.70% Notes: Data deleted as described in SW 2.81 1.79% 0.56%
20 0.00% 0.57% report. Total of 7.1% of the data deleted. |WSW 411 3.87% 2.97%
21 0.00% 0.00% W 4.97 10.10% 13.52%
22 0.00% 0.00% WNW 4.66 9.78% 9.22%
23 0.00% 0.21% NW 4.09 9.70% 5.70%
24 0.00% 0.00% NNW 3.62 5.50% 2.37%
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Faro Grum 30 Metre Monthly Average Wind Speeds
July 2002 - June 2003
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Faro Grum Wind Rose
July 2002 - June 2003
(Ave. Wind Speeds appear at axes ends)
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Faro Grum 30 Metre Average Daily Wind Speed July 2002 - June 2003

Note: Vertical bar is +/- 1 Standard Deviation
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Faro Grum 30 Metre Monthly Capacity Factors July 2002 - June 2003
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Faro Grum - 30 metre data | | |
Monthly Summary: July 4, 2002 at 0830 to July 31, 2002 at 2400
Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed Elevation (m.a.s.l.)= 1,318
Average‘ 4.30 0.61 ‘ 14.21 18.60 |m/s on July 17, 2002 at 1615; Direction 104 Deg., 16.1'C
i Faro Grum Wind Speed Distribution July 2002 Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
20.0% 1 3.75 0.46
| ol 2 356 0.44 aop 1
T 140% L 3 3.43 0.42 40.00%
& 120%7 4 3.72 047 . |
[ 2 100% ¢ : : H
©  8.0% 5 3.62 0.42
:LL igzﬁ :H H 6 377 044 4.77 3.35 :
2.0% |+ 7 3.69 0.47 ’ .
| 0.0% A L L O e ey 8 3.31 0.51 ]
il 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 I
| Wind Speed (m/s) 9 3.36 0.54 5.60 6.14 | |
10 3.21 0.57
Wind Speed | Frequency | Ave. Turbulence 11 3.37 0.60 370 308 :
(m/s) Intensity 12 3.91 0.65
0 6.78% 13 4.08 0.66 i
1 6.28% 46.55% 14 4.47 0.68 '
2 8.39% 30.83% 15 4.37 0.68 ]
3 15.39% 17.83% 16 4.23 0.66 216 ]
4 17.38% 13.31% 17 4.24 0.65 L]
5 17.63% 12.60% 18 4.12 0.65 8 Frequency
6 13.44% 12.40% 19 4.23 059 |
7 7.81% 12.43% 20 3.94 0.57 Direction | Ave Wind Frequency |% Energy by
8 4.07% 11.97% 21 4.19 0.53 Speed (m/s) | of Occurrence |Direction
9 1.03% 11.37% 22 3.75 0.46 N 4.02 6.68% 4.62%
10 0.55% 9.83% 23 3.88 0.45 NNE 4.20 2.96% 2.35%
11 0.60% 9.41% 24 3.86 0.45 NE 3.19 1.83% 0.63%
12 0.33% 9.56% Potential Energy Production at 30 m ENE 3.35 2.18% 0.87%
13 0.30% 8.82% Energy E 6.14 5.95% 14.76%
14 0.03% 7.35% Production |Capacity ESE 3.98 5.80% 3.91%
15 0.00% 0.00% (MWh) Factor SE 3.08 5.50% 1.72%
16 0.00% 0.00% Bonus 150 9.70 9.74% SSE 2.58 2.11% 0.39%
17 0.00% 0.00% Vestas 660 48.14 10.99% S 2.16 1.58% 0.17%
18 0.00% 0.00% Notes SSW 2.07 2.31% 0.22%
19 0.00% 0.00% SW 2.62 3.09% 0.60%
20 0.00% 0.00% WSW 3.79 6.38% 3.70%
21 0.00% 0.00% w 5.60 19.61% 36.74%
22 0.00% 0.00% WNW 4.77 14.99% 17.35%
23 0.00% 0.00% NW 4.04 12.36% 8.73%
24 0.00% 0.00% NNW 3.58 6.65% 3.26%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed at 30 Metres July 2002

12

10

Wind Speed (m/s)

0L L

6 8 10 12 14 16 18 20 22 24 26 28 30

Day of Month

Cathy Cottrell-Tribes

Faro Grum Wind Analysis July 2002 to June 2003
September 2003 21




Faro Grum Average Hourly Standard Deviation of Wind Speed at 30 Metres July 2002
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Faro Grum Average Hourly Wind Direction at 30 Metres July 2002
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Faro Grum Maximum Hourly Wind Speed at 30 Metres July 2002
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Faro Grum - 30 metre data | |
Monthly Summary: August 1, 2002 at 0010 to August 31, 2002 at 2400
Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed Elevation (m.a.s.l.)= 1,318
Average| 424 0.58 | 9.00 18.90 /m/s on August 23, 2002 at 1007; Direction 239 Deg., 6.6 'C
i Faro Grum Wind Speed Distribution August Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 2002 Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
18.0% 1 3.76 0.46
i 0 | H
| ol 2 4.00 0.48 267 |
| & 120% | 3 3.92 0.48 3.1520-00% - 3.70 L]
L 100% + 4 4.12 0.51 ]
| g 80y 5 4.28 0.50 |
T 6.0% + H
| a0% 1 6 4.41 0.53 ]
| 2.0% + |_| |—| 7 411 0.54 ]
0.0% e 8 3.86 0.54
H 0 1 2 3 4 5 6 7 8 9 10 11 H
| Wind Speed (m/s) 9 3.83 0.58 H
10 3.87 0.60
Wind Speed | Frequency | Ave. Turbulence 11 4.42 0.68 :
(m/s) Intensity 12 4.72 0.70
0 9.31% 13 4.96 073 i
1 7.11% 44.28% 14 484 0.72 '
2 7.63% 28.54% 15 471 0.70 |
3 12.50% 16.25% 16 4.95 0.71 ]
4 16.58% 12.84% 17 4.96 0.71 L]
5 16.16% 11.86% 18 4.73 0.68 8 Frequency
6 14.61% 11.90% 19 4.08 0.60 |
7 9.29% 12.00% 20 3.74 0.53 Direction | Ave Wind Frequency |% Energy by
8 3.70% 13.27% 21 3.97 0.50 Speed (m/s) | of Occurrence |Direction
9 2.24% 13.38% 22 3.76 0.50 N 3.67 4.24% 2.26%
10 0.65% 13.19% 23 3.62 0.47 NNE 3.70 1.12% 0.61%
11 0.20% 13.99% 24 3.93 0.46 NE 1.87 0.65% 0.05%
12 0.00% 0.00% Potential Energy Production at 30 m ENE 0.91 0.61% 0.00%
13 0.00% 0.00% Energy E 4.19 4.89% 3.90%
14 0.00% 0.00% Production |Capacity ESE 4.20 11.74% 9.40%
15 0.00% 0.00% (MWh) Factor SE 2.53 5.12% 0.90%
16 0.00% 0.00% Bonus 150 10.95 9.83% SSE 1.97 1.89% 0.16%
17 0.00% 0.00% Vestas 660 55.50 11.32% S 1.75 1.68% 0.10%
18 0.00% 0.00% Notes SSW 1.67 1.95% 0.10%
19 0.00% 0.00% 1 hour and 40 minutes missing on August 17 SW 1.90 2.83% 0.21%
20 0.00% 0.00% from 0850 to 1030 WSwW 3.58 5.68% 2.83%
21 0.00% 0.00% W 5.55 23.68% 43.75%
22 0.00% 0.00% WNW 5.09 17.80% 25.33%
23 0.00% 0.00% NW 4.22 10.46% 8.50%
24 0.00% 0.00% NNW 3.15 5.68% 1.92%
25 0.00% 0.00%
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Faro Grum Average Hourly Standard Deviation of Wind Speed August 2002
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Faro Grum Average Hourly Wind Direction August 2002
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Faro Grum Maximum Hourly Wind Speed August 2002
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Faro Grum - 30 metre data - FILTERED | | |
Monthly Summary: September 1, 2002 at 0010 to September 30, 2002 at 2400
Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed ‘ Elevation (m.a.s.l.)= 1,318
Average|  3.38 0.47 | 6.24 14.30|m/s on September 27, 2002 at 1004; Direction 283 Deg., 3.7'C
i Faro Grum Wind Speed Distribution September Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 2002 Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
25.0% 1 3.11 0.41
| 200% 2 3.06 0.39 223 L
| & 3 3.09 0.37 3.2225.00% |
g 1B0% T 4 3.06 0.39
18 100% | 5 2.89 0.36 I
I L oo | H 6 2.66 0.32 a64 17s H
|_| 7 2.67 0.32 . ]
0.0% e i i 8 2.92 0.37
H 0 1 2 3 4 5 6 7 8 9 10 11 H
| wind Speed (m/s) 9 3.01 0.41 391 4.09 | |
10 3.12 0.45
Wind Speed | Frequency | Ave. Turbulence 11 3.12 0.49 367 286 :
(m/s) Intensity 12 3.38 0.55
0 10.02% 13 353 0.60 i
1 9.07% 43.43% 14 3.69 061 '
2 12.78% 26.35% 15 3.88 0.62 I
3 21.07% 14.61% 16 363 0.58 187 ]
4 21.12% 11.95% 17 3.39 0.55 L]
5 12.59% 11.08% 18 3.29 0.49 B Frequency
6 8.10% 10.89% 19 3.02 0.38 |
7 3.80% 10.42% 20 3.11 0.37 Direction | Ave Wind Frequency |% Energy by
8 1.14% 9.90% 21 3.15 0.38 Speed (m/s) | of Occurrence |Direction
9 0.26% 8.49% 22 3.36 0.39 N 2.23 4.87% 1.30%
10 0.00% 0.00% 23 3.13 0.39 NNE 2.15 1.19% 0.28%
11 0.05% 11.77% 24 3.20 0.40 NE 2.00 0.52% 0.10%
12 0.00% 0.00% Potential Energy Production at 30 m ENE 1.74 0.62% 0.08%
13 0.00% 0.00% Energy E 4.09 4.92% 8.04%
14 0.00% 0.00% Production |Capacity ESE 3.86 16.70% 23.05%
15 0.00% 0.00% (MWh) Factor SE 3.18 10.21% 7.85%
16 0.00% 0.00% Bonus 150 4.66 4.43% SSE 2.51 2.76% 1.04%
17 0.00% 0.00% Vestas 660 21.19 4.58% S 1.87 1.88% 0.29%
18 0.00% 0.00% Notes SSW 2.20 2.26% 0.58%
19 0.00% 0.00% 2.5% of the data deleted based on w.s. std=0 SW 2.42 2.52% 0.85%
20 0.00% 0.00% and temperature at or below freezing Wsw 3.67 6.60% 7.78%
21 0.00% 0.00% W 3.91 12.14% 17.31%
22 0.00% 0.00% WNW 3.64 12.04% 13.93%
23 0.00% 0.00% NW 3.32 11.95% 10.45%
24 0.00% 0.00% NNW 3.22 8.84% 7.07%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed September 2002
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Faro Grum Average Hourly Standard Deviation of Wind Speed September 2002
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Faro Grum Maximum Hourly Wind Speed September 2002
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Faro Grum - 30 metre data - FILTERED |

Monthly Summary: October 1, 2002 at 0010 to October 31, 2002 at 2400

Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed Elevation (m.a.s.l.)= 1,318
Average| 579 0.63 | -0.14 17.40|m/s on October 7, 2002 at 2217; Direction 267 Deg., 1.9'C
i Faro Grum Wind Speed Distribution October Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 2002 Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
18.0% 1 5.35 0.58
i 0 | H
| ol 2 5.22 0.56 51 |
| & 120% | 3 5.30 0.59 3.46 70-00% - 0.83 L]
S 100% L 4 5.40 0.58 €
| g 80y 5 5.38 058 |
T 6.0% + H
| 4.0% + |‘| 6 5.43 0.57 |
2.0% |+ 7 5.45 0.57
| 0.0% + |_| — ==t — l_l -0 8 5.16 0.56 ]
il 0 1 2 4 5 6 7 8 9 10 11 12 I
| Wind Speed (m/s) 9 4.96 0.53 H
10 4.80 0.55
Wind Speed | Frequency | Ave. Turbulence 11 4.76 0.55 :
(m/s) Intensity 12 4.90 0.59
0 1.56% 13 5.05 0.61 i
1 3.87% 41.28% 14 5.22 0.63 '
2 4.69% 23.88% 15 5.26 0.61 I
3 9.57% 14.11% 16 5.41 0.62 ]
4 16.14% 11.43% 17 5.53 0.63 L]
5 14.14% 10.71% 18 5.72 0.60 ® Frequency
6 11.14% 11.16% 19 5.63 061 |
7 10.92% 10.85% 20 5.86 0.58 Direction | Ave Wind Frequency |% Energy by
8 10.73% 10.42% 21 5.88 0.62 Speed (m/s) | of Occurrence |Direction
9 7.24% 9.71% 22 6.18 0.63 N 2.51 1.23% 0.09%
10 6.62% 8.95% 23 5.97 0.62 NNE 0.83 0.10% 0.00%
11 2.36% 8.59% 24 5.64 0.60 NE 0.65 0.10% 0.00%
12 1.01% 8.47% Potential Energy Production at 30 m ENE 0.68 0.12% 0.00%
13 0.00% 0.00% Energy E 6.72 7.26% 10.09%
14 0.00% 0.00% Production |Capacity ESE 6.78 42.51% 60.67%
15 0.00% 0.00% (MWh) Factor SE 5.80 6.30% 5.62%
16 0.00% 0.00% Bonus 150 22.88 22.01% SSE 1.52 0.12% 0.00%
17 0.00% 0.00% Vestas 660  116.08 25.39% S 2.16 0.24% 0.01%
18 0.00% 0.00% Notes SSW 2.11 0.31% 0.01%
19 0.00% 0.00% SW 3.21 0.87% 0.13%
20 0.00% 0.00% WSwW 4.08 1.64% 0.51%
21 0.00% 0.00% w 5.88 13.66% 12.70%
22 0.00% 0.00% data associated with w.s. std=0 removed WNW 4.95 10.92% 6.06%
23 0.00% 0.00% 6.9% of data removed NW 4.18 9.29% 3.09%
24 0.00% 0.00% NNW 3.46 5.34% 1.01%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed at 30 Metres October 2002
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Faro Grum Average Hourly Standard Deviation of Wind Speed at 30 Metres October 2002
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Faro Grum Average Hourly Wind Direction at 30 Metres October 2002
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Faro Grum Maximum Hourly Wind Speed at 30 Metres October 2002
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Faro Grum - 30 metre data - FILTERED |

Monthly Summary: November 1, 2002 at 0010 to November 30, 2002 at 2400

Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed ‘ Elevation (m.a.s.l.)= 1,318
Average| 559 0.58 | -4.84 18.10|m/s on November 27, 2002 at 2154; Direction 270 Deg., 0'C
: T - T T
i Faro Grum Wind Speed Distribution November Hour of Ave. Wind Std. Dev. Of Wind Rose L
| 2002 Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
20.0% 1 5.30 0.53
I 18.0% + H
| 16.0% + 2 5.19 0.51 144 |
|3 1ot 3 5.28 0.54 3.0070-00% - 048 L
g 12067 4 517 053 6
[ 2 100% ¢ : : H
O  8.0% t 5 5.12 0.51
by 6 5.24 051
d 4.0% + H
2.0% | |'| H [ H |‘| 7 5.30 0.53
I 0.0% HO 0= L
.0% U U U U t t t t t U U U U U 8 523 049
il 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 I
| Wind Speed (m/s) 9 5.14 0.50 H
10 4.85 0.51 ]
Wind Speed | Frequency | Ave. Turbulence 11 4.86 0.51 ]
(m/s) Intensity 12 481 0.52 ]
0 1.16% 13 4.66 0.53 L
1 3.51% 40.33% 14 4.61 0.52 L]
2 5.46% 24.51% 15 4.84 0.52 ]
3 11.03% 13.72% 16 4.80 0.50 L
4 15.70% 11.10% 17 5.03 0.53 ®roconEogy| L
5 17.71% 10.06% 18 4.95 0.54 ® Frequency L
6 14.42% 9.46% 19 511 0.55
7 9.37% 9.31% 20 4.96 0.52 Direction | Ave Wind Frequency |% Energy by
8 7.15% 9.47% 21 5.13 0.52 Speed (m/s) | of Occurrence |Direction
9 5.22% 9.23% 22 5.31 0.55 N 1.44 0.51% 0.01%
10 4.35% 8.38% 23 5.11 0.52 NNE 0.48 0.28% 0.00%
11 3.17% 8.71% 24 5.47 0.53 NE 0.30 0.28% 0.00%
12 1.11% 9.11% Potential Energy Production at 30 m ENE 1.17 1.27% 0.01%
13 0.62% 8.69% Energy E 5.40 9.03% 8.87%
14 0.02% 7.35% Production |Capacity ESE 5.96 50.28% 66.51%
15 0.00% 0.00% (MWh) Factor SE 5.13 16.85% 14.19%
16 0.00% 0.00% Bonus 150 19.73 19.51% SSE 151 0.49% 0.01%
17 0.00% 0.00% Vestas 660 98.40 22.12% S 0.55 0.35% 0.00%
18 0.00% 0.00% Notes SSW 0.31 0.16% 0.00%
19 0.00% 0.00% SW 0.59 0.42% 0.00%
20 0.00% 0.00% WSW 3.74 0.79% 0.26%
21 0.00% 0.00% w 5.50 4.70% 4.87%
22 0.00% 0.00% 6.4% of the data deleted WNW 4.57 4.91% 2.91%
23 0.00% 0.00% NW 3.55 6.57% 1.83%
24 0.00% 0.00% NNW 3.00 3.13% 0.53%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed at 30 Metres November 2002

12

10

|
. Ay LR

Wind Speed (m/s)

M U AN A AV

Day of Month

26

28

30

Cathy Cottrell-Tribes

Faro Grum Wind Analysis July 2002 to June 2003
September 2003

4




Faro Grum Average Hourly Standard Deviation of Wind Speed at 30 Metres November 2002
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Faro Grum Average Hourly Wind Direction at 30 Metres November 2002
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Faro Grum Maximum Hourly Wind Speed at 30 Metres November 2002
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Faro Grum - 30 metre data - FILTERED |

|

Monthly Summary: December 1, 2002 at 0010 to December 31, 2002 at 2400

Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed ‘ Elevation (m.a.s.l.)= 1,318
Average|  6.26 0.62 | -9.18 22.90|m/s on December 12, 2002 at 0605; Direction 100 Deg., -3.1'C
i Faro Grum Wind Speed Distribution December Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 2002 Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
18.0% 1 5.36 0.53
| me 2| s I
|3 120w ] 3 5.42 0.54 4.1850:00% - 0.83 L]
L 100% + 4 5.31 0.55
| g 80y 5 5.58 0.56 |
HT  6.0% | H
| aow | 6 5.55 0.58 ]
| 20% | |'| H ” |'| 7 5.74 0.58 |
o0 AU LI IEIETE T ‘H‘I'I‘I'I‘n‘.-.‘.-.‘ ‘ 8 5.96 0.59
il 0123456 7 8 91011121314151617 181920 I
| Wind Speed (m/s) 9 6.21 0.58 H
10 6.41 0.60
Wind Speed | Frequency | Ave. Turbulence 11 6.41 0.60 :
(m/s) Intensity 12 6.39 0.60
0 1.03% 13 6.30 0.61 i
1 3.29% 35.99% 14 6.15 061 '
2 6.06% 22.89% 15 6.10 0.62 ]
3 8.34% 13.09% 16 6.45 0.65 ]
4 11.32% 11.09% 17 6.26 0.63 L]
5 16.58% 9.94% 18 5.87 0.62 B Frequency
6 14.64% 9.50% 19 553 057 |
7 9.37% 9.26% 20 5.56 0.54 Direction | Ave Wind Frequency |% Energy by
8 7.55% 8.96% 21 5.68 0.55 Speed (m/s) | of Occurrence |Direction
9 7.14% 8.52% 22 5.60 0.55 N 2.42 0.62% 0.03%
10 4.93% 8.81% 23 5.53 0.54 NNE 0.83 0.07% 0.00%
11 3.24% 9.18% 24 5.36 0.52 NE 1.60 0.07% 0.00%
12 2.04% 8.78% Potential Energy Production at 30 m ENE 1.86 0.12% 0.00%
13 1.18% 8.89% Energy E 9.48 10.91% 32.92%
14 1.15% 9.54% Production |Capacity ESE 6.40 57.87% 53.79%
15 0.79% 9.01% (MWh) Factor SE 5.20 8.53% 4.26%
16 0.41% 9.34% Bonus 150 26.40 25.38% SSE 2.30 0.17% 0.01%
17 0.38% 8.66% Vestas 660 130.05 28.41% S 1.80 0.07% 0.00%
18 0.29% 8.57% Notes SSW 1.86 0.12% 0.00%
19 0.22% 8.34% SW 4.20 0.65% 0.17%
20 0.05% 6.85% WSW 3.89 0.89% 0.19%
21 0.00% 0.00% w 3.74 2.09% 0.39%
22 0.00% 0.00% WNW 5.22 6.83% 3.44%
23 0.00% 0.00% 6.8% data deleted NW 5.16 8.65% 4.20%
24 0.00% 0.00% NNW 4.18 2.33% 0.60%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed at 30 Metres December 2002
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Faro Grum Average Hourly Standard Deviation of Wind Speed at 30 Metres December 2002
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Faro Grum Average Hourly Wind Direction at 30 Metres December 2002
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Faro Grum Maximum Hourly Wind Speed at 30 Metres December 2002

25

20

15 1

Wind Speed (m/s)

5 W Ll g/

I I AT

2 4 6 8 10 12 14 16 18 20 22 24
Day of Month

Faro Grum Wind Analysis July 2002 to June 2003
Cathy Cottrell-Tribes September 2003



Faro Grum - 30 metre data - FILTERED |

Monthly Summary: January 1, 2003 at 0010 to January 31, 2003 at 2400

Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed Elevation (m.a.s.l.)= 1,318
Average‘ 6.24 0.62 ‘ -12.96 21.40 |m/s on January 24, 2003 at 2312; Direction 89 Deg., -24.1'C
i Faro Grum Wind Speed Distribution January Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 2003 Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
16.0% 1 6.25 0.60
| eo% 2 6.09 0.62 255 |
15 2ot 3 6.05 0.58 3,73 70-00% < 1.33 |
18 %7 4 6.02 0.61 s ' I
[ 2 so% ¢ L
S sowl 5 5.88 0.59
| s | H 6 574 0.57 ]
20% 1 7 5.54 0.55
i 0.0% ﬂ |-|‘ WLl L, ﬂﬂﬂ‘l'l‘n‘n‘n‘ ' 3 564 0.56 N
il 012 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 I
| Wind Speed (m/s) 9 5.70 0.56 n
10 5.66 0.57
Wind Speed | Frequency | Ave. Turbulence 11 5.47 0.54 :
(m/s) Intensity 12 5.47 0.56
0 1.41% 13 5.46 055 i
1 4.17% 40.13% 14 5.55 0.56 ]
2 4.91% 22.94% 15 5.77 058 |
3 10.02% 13.86% 16 6.16 0.59 ]
4 12.39% 11.74% 17 6.07 0.60 Srocnicreny] L
5 14.38% 10.33% 18 5.93 0.58
6 12.20% 9.61% 19 5.93 057 |
7 10.23% 9.28% 20 5.88 0.56 Direction | Ave Wind Frequency |% Energy by
8 9.15% 8.79% 21 5.68 0.58 Speed (m/s) | of Occurrence |Direction
9 6.37% 8.16% 22 5.78 0.56 N 3.55 0.86% 0.14%
10 3.83% 8.17% 23 5.87 0.57 NNE 1.33 0.07% 0.00%
11 3.33% 8.11% 24 6.34 0.62 NE 1.00 0.14% 0.00%
12 1.99% 8.49% Potential Energy Production at 30 m ENE 1.24 0.29% 0.00%
13 1.27% 9.29% Energy E 8.79 11.48% 27.80%
14 1.80% 8.71% Production |Capacity ESE 6.59 61.13% 62.41%
15 1.80% 8.42% (MWh) Factor SE 5.45 6.49% 3.75%
16 0.58% 8.06% Bonus 150 26.89 25.78% SSE 4.60 0.17% 0.06%
17 0.14% 7.96% Vestas 660 131.76 28.70% S 5.18 0.10% 0.05%
18 0.02% 7.18% Notes SSW 3.47 0.07% 0.01%
19 0.00% 0.00% SW 4.69 0.29% 0.11%
20 0.00% 0.00% Wsw 8.41 0.77% 1.62%
21 0.00% 0.00% w 4.78 1.37% 0.53%
22 0.00% 0.00% WNW 4.15 5.58% 1.42%
23 0.00% 0.00% 6.5% data deleted NW 3.74 8.36% 1.56%
24 0.00% 0.00% NNW 3.73 2.83% 0.52%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed at 30 Metres January 2003
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Faro Grum Average Hourly Standard Deviation of Wind Speed at 30 Metres January 2003
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Faro Grum Average Hourly Wind Direction at 30 Metres January 2003
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Faro Grum - 30 metre data - FILTERED | |
Monthly Summary: February 1, 2003 at 0010 to February 28, 2003 at 2400
Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed Elevation (m.a.s.l.)= 1,318
Average|  5.01 0.55 | -9.01 15.90 |m/s on February 20, 2003 at 0945; Direction 100 Deg.,-21.4'C
i Faro Grum Wind Speed Distribution February Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 2003 Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
20.0% 1 3.83 0.42
| o] 2 3.98 0.42 o8 ]
| S ool 3 3.98 043 3.3335:00% - 1.6 i
| ‘é’_ 100% 1 4 3.99 0.43 L]
O  8.0% t 5 4.08 0.42
I * ijSZZ | |-| H |_| 6 4.04 0.44 i
% 1 7 3.89 0.42
I oo LA H H I LIRIRIN-N: =Y 8 3.97 0.42 ]
H 0 1 2 3 4 5 6 7 8 9 10 11 12 13 H
| Wind Speed (m/s) 9 3.86 0.39 L
10 3.81 0.40
Wind Speed | Frequency | Ave. Turbulence 11 3.70 0.41 :
(m/s) Intensity 12 3.85 0.47
0 2.34% 13 3.92 0.45 i
1 4.92% 39.36% 14 4.07 0.46 '
2 6.74% 23.28% 15 4.03 0.45 |
3 12.07% 13.49% 16 3.90 0.44 ]
4 18.09% 11.14% 17 3.85 0.42 L]
5 18.64% 10.33% 18 3.73 0.42 ® Frequency
6 13.63% 10.23% 19 3.87 0.41 |
7 10.22% 9.97% 20 3.94 0.44 Direction | Ave Wind Frequency |% Energy by
8 6.08% 9.55% 21 3.72 0.43 Speed (m/s) | of Occurrence |Direction
9 2.72% 8.79% 22 3.79 0.44 N 1.98 1.13% 0.06%
10 1.24% 8.51% 23 3.66 0.40 NNE 1.16 0.14% 0.00%
11 1.94% 9.03% 24 3.62 0.39 NE 0.61 0.20% 0.00%
12 1.04% 8.36% Potential Energy Production at 30 m ENE 1.37 0.09% 0.00%
13 0.32% 8.05% Energy E 8.11 4.49% 16.87%
14 0.00% 0.00% Production |Capacity ESE 5.26 33.43% 34.37%
15 0.00% 0.00% (MWh) Factor SE 4.64 7.09% 5.00%
16 0.00% 0.00% Bonus 150 12.47 14.44% SSE 2.03 0.09% 0.01%
17 0.00% 0.00% Vestas 660 62.21 16.37% S 0.80 0.03% 0.00%
18 0.00% 0.00% Notes SSW 0.00 0.00% 0.00%
19 0.00% 0.00% 14.3% of the data deleted. SW 0.00 0.00% 0.00%
20 0.00% 0.00% WSwW 1.34 0.26% 0.00%
21 0.00% 0.00% W 5.73 5.01% 6.63%
22 0.00% 0.00% WNW 5.51 15.40% 18.21%
23 0.00% 0.00% NW 4.67 22.60% 16.24%
24 0.00% 0.00% NNW 3.33 10.04% 2.61%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed at 30 Metres February 2003
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Faro Grum Average Hourly Standard Deviation of Wind Speed at 30 Metres February 2003
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Faro Grum Average Hourly Wind Direction at 30 Metres February 2003
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Faro Grum Maximum Hourly Wind Speed at 30 Metres February 2003
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Faro Grum - 30 metre data - FILTERED | |
Monthly Summary: March 1, 2003 at 0010 to March 31, 2003 at 2400
Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed Elevation (m.a.s.l.)= 1,318
Average|  5.62 0.61 | -8.84 21.60 |m/s on March 14, 2003 at 0101; Direction 105 Deg.,-23.0'C
i Faro érum Wind Speed Distribution‘ March 2003 Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 18.0% Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
| 16.0% 1 1 4.95 0.54 L
0% + 2 5.14 0.54
I igﬂz L 3 5.18 0.53 601)0‘%)648 [
LS oo 4.81 Ll
o s i
L 60% + : : L
| 4.0% + 6 4.90 0.53 |
| 2% H H H e 7 4.90 0.50 484 3oL T
0.0% F L S L e L e e e L B S 8 5.04 0.52
il 012 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 I
| Wind Speed (m/s) 9 4.83 0.50 499 6.65 | |
10 4.79 0.52
Wind Speed | Frequency | Ave. Turbulence 11 4.94 0.57 4.40 705 :
(m/s) Intensity 12 4.93 0.58
0 2.07% 13 5.08 059 i
1 4.68% 40.17% 14 5.35 0.64 '
2 6.11% 23.71% 15 5.42 0.64 |
3 11.78% 14.87% 16 5.37 0.64 2561 i
4 16.29% 12.07% 17 4.99 0.60 Srocnicreny] L
5 14.05% 10.78% 18 4.63 0.53
6 10.94% 10.53% 19 5.00 0.51 |
7 9.78% 10.02% 20 5.28 0.53 Direction | Ave Wind Frequency |% Energy by
8 8.16% 9.47% 21 5.42 0.55 Speed (m/s) | of Occurrence |Direction
9 5.15% 9.42% 22 5.40 0.55 N 6.48 7.98% 10.63%
10 4.88% 8.71% 23 5.40 0.56 NNE 5.94 2.24% 2.29%
11 2.59% 8.25% 24 4.95 0.53 NE 4.49 2.17% 0.96%
12 1.31% 8.78% Potential Energy Production at 30 m ENE 3.61 1.92% 0.44%
13 0.84% 8.75% Energy E 6.65 9.39% 13.51%
14 0.62% 8.86% Production |Capacity ESE 7.05 29.50% 50.55%
15 0.32% 8.43% (MWh) Factor SE 4.65 10.18% 4.99%
16 0.17% 10.17% Bonus 150 21.02 20.72% SSE 3.00 2.44% 0.32%
17 0.20% 9.29% Vestas 660 104.23 23.35% S 2.61 0.99% 0.09%
18 0.05% 8.40% Notes SSW 2.57 0.84% 0.07%
19 0.00% 0.00% 5.7% of data deleted based on std w.s. =0 SwW 3.97 1.31% 0.40%
20 0.00% 0.00% 8.9% deleted when data associated with std WSW 4.40 3.20% 1.33%
21 0.00% 0.00% w.s. >3 m/s also deleted. w 4.99 6.92% 4.21%
22 0.00% 0.00% 9% deleted when max w.s. > 22m/s also deleted WNW 4.84 8.58% 4.75%
23 0.00% 0.00% 9.1% deleted when w.s. > 40m/s also deleted NW 4.10 6.09% 2.05%
24 0.00% 0.00% NNW 4.81 6.26% 3.41%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed at 30 Metres March 2003
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Faro Grum Average Hourly Standard Deviation of Wind Speed at 30 Metres March 2003
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Faro Grum Average Hourly Wind Direction at 30 Metres March 2003
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Faro Grum Maximum Hourly Wind Speed at 30 Metres March 2003
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Faro Grum - 30 metre data - FILTERED | |

Monthly Summary: April 1, 2003 at 0010 to April 30, 2003 at 2400

Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed Elevation (m.a.s.l.)= 1,318
Average|  4.90 0.55 | 2.70 15.60 m/s on April 6, 2003 at 1921; Direction 96 Deg.,-5.8'C
i Faro‘Grum Wind Speed Distributioh April 2003 Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 20.0% Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
| 18.0% + 1 3.56 0.35 ||
|, ooy 2 3.60 0.34 3.45 ]
b % 12.0% 1 3 3.61 0.36 3.8050-00% - 155 |
| 3 100% ¢ 4 3.88 0.36 ||
L 80% 5 4.02 0.36
I 6 3.82 0.36 i
I H H 7 3.77 0.39 i
oo lLHLHLH N 8 357 0.38 ]
H 0 1 2 3 4 5 6 7 8 9 10 11 12 13 H
| Wind Speed (m/s) 9 3.67 0.40 n
10 4.05 0.46
Wind Speed | Frequency | Ave. Turbulence 11 3.99 0.48 :
(m/s) Intensity 12 3.88 0.48
0 1.82% 13 3.89 051 i
1 6.25% 42.94% 14 3.76 050 '
2 7.38% 26.64% 15 3.67 050 |
3 13.19% 14.54% 16 353 0.49 ]
4 18.19% 11.55% 17 3.60 0.46 L
5 17.59% 10.04% 18 3.59 0.44 B Frequency
6 12.38% 9.62% 19 3.29 0.39 |
7 7.68% 9.35% 20 3.33 0.38 Direction | Ave Wind Frequency |% Energy by
8 8.07% 9.06% 21 3.51 0.37 Speed (m/s) | of Occurrence |Direction
9 4.14% 9.09% 22 3.77 0.40 N 3.45 2.83% 0.91%
10 1.61% 9.73% 23 3.61 0.34 NNE 1.55 1.07% 0.03%
11 0.92% 8.03% 24 3.66 0.34 NE 1.35 0.45% 0.01%
12 0.60% 7.78% Potential Energy Production at 30 m ENE 2.95 2.17% 0.44%
13 0.15% 7.02% Energy E 5.61 24.86% 34.34%
14 0.00% 0.00% Production |Capacity ESE 5.47 31.80% 40.83%
15 0.00% 0.00% (MWh) Factor SE 4.54 12.68% 9.26%
16 0.00% 0.00% Bonus 150 11.65 13.88% SSE 4.30 3.33% 2.07%
17 0.00% 0.00% Vestas 660 58.57 15.85% S 3.85 2.98% 1.33%
18 0.00% 0.00% Notes SSW 3.35 1.79% 0.53%
19 0.00% 0.00% 3.4% of data deleted based on std w.s. = 0 SwW 3.75 1.91% 0.79%
20 0.00% 0.00% 21.5% of data deleted when data associated WSW 3.83 3.25% 1.43%
21 0.00% 0.00% with std w.s. > 3 m/s added to data already w 4.73 2.08% 1.72%
22 0.00% 0.00% deleted. 21.7% when max w.s. >16m/s WNW 4.69 2.35% 1.90%
23 0.03% 2.56% also deleted, 22.2% deleted when w.s. > 40 NW 4.96 3.13% 2.99%
24 0.00% 0.00% m/s also deleted. NNW 3.80 3.33% 1.44%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed at 30 Metres April 2003
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Faro Grum Average Hourly Standard Deviation of Wind Speed at 30 Metres April 2003
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Wind Direction (Degrees)
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Faro Grum Maximum Hourly Wind Speed at 30 Metres April 2003
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Faro Grum - 30 metre data - FILTERED | |
Monthly Summary: May 1, 2003 at 0010 to May 31, 2003 at 2400
Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed Elevation (m.a.s.l.)= 1,318
Average|  4.17 0.59 | 6.07 14.20|m/s on May 18, 2003 at 1618; Direction 332 Deg.,13.7'C
i Farc; Grum Wind Speed Distributio‘n May 2003 Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
25.0% 1 3.02 0.40
| 200% 2 3.01 0.39 4.00 L
|z ] 3 3.15 0.41 3.562500% 3.60 L
] 4 2.87 0.38
18 1000 | 5 3.10 0.41 |
| ™ som | 6 3.16 043 ]
|_| |_| |_| |‘| 7 3.34 0.49 |
0.0% S S I N S S 8 3.72 0.51
H 0 1 2 3 4 5 6 7 8 9 10 11 H
| Wind Speed (m/s) 9 4.00 0.58 n
10 4.07 0.62
Wind Speed | Frequency | Ave. Turbulence 11 3.93 0.65 :
(m/s) Intensity 12 4.25 0.67
0 4.62% 13 4.26 0.67 i
1 6.42% 41.92% 14 4.39 0.69 '
2 9.34% 28.36% 15 4.70 0.70 |
3 17.53% 17.15% 16 457 0.69 i
4 21.74% 13.80% 17 4.48 0.65 ®oconcreay] L
5 16.34% 12.62% 18 4.12 0.58
6 11.42% 12.42% 19 3.73 053 |
7 6.11% 11.70% 20 3.14 0.43 Direction | Ave Wind Frequency |% Energy by
8 3.93% 10.74% 21 3.00 0.41 Speed (m/s) | of Occurrence |Direction
9 1.70% 10.26% 22 3.15 0.38 N 4.00 6.77% 5.67%
10 0.76% 9.87% 23 3.52 0.41 NNE 3.60 1.73% 1.05%
11 0.10% 8.83% 24 3.70 0.43 NE 2.86 1.22% 0.37%
12 0.00% 0.00% Potential Energy Production at 30 m ENE 3.69 1.50% 0.99%
13 0.00% 0.00% Energy E 4.65 8.35% 10.95%
14 0.00% 0.00% Production |Capacity ESE 5.27 12.71% 24.31%
15 0.00% 0.00% (MWh) Factor SE 4.08 8.42% 7.45%
16 0.00% 0.00% Bonus 150 8.22 8.34% SSE 4.51 4.39% 5.26%
17 0.00% 0.00% Vestas 660 40.23 9.28% S 3.64 3.27% 2.06%
18 0.00% 0.00% Notes SSW 3.57 3.37% 2.00%
19 0.00% 0.00% 3.1% of data deleted based on std of w.s.=0& SwW 3.59 4.87% 2.94%
20 0.00% 0.00% temperature at or below freezing Wsw 4.38 9.61% 10.57%
21 0.00% 0.00% 11.4% of data deleted when data associated w 4.34 12.58% 13.40%
22 0.00% 0.00% with std of w.s. >3 m/s also deleted. WNW 3.92 7.81% 6.16%
23 0.00% 0.00% 11.6% of data deleted when data associated NW 3.24 7.31% 3.25%
24 0.00% 0.00% with max w.s. >15m/s also deleted. NNW 3.56 6.09% 3.58%
25 0.00% 0.00% 11.7% deleted when data associated with w.s. >15m/s also deleted.
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Faro Grum Average Hourly Standard Deviation of Wind Speed May 2003
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Faro Grum Average Hourly Wind Direction May 2003
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Faro Grum Maximum Hourly Wind Speed May 2003
14
12 \
10 ‘ H
2 [N Wi
; 8 A [ Il | [l
C LRGN L TR L, T 1k 4'
2B »\ i A
: LA |
| |
A | IH Ul R,
T 1 I
R
2 ‘ 1 , |
0 6 8 10 12 14 16 18 20 22 24 26 28 30
Day of Month
Faro Grum Wind Analysis July 2002 to June 2003
Cathy Cottrell-Tribes September 2003 74




Faro Grum - 30 metre data | | | |
Monthly Summary: June 1, 2003 at 0010 to June 30, 2003 at 2400
Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed Elevation (m.a.s.l.)= 1,318
Average|  4.46 0.60 | 10.73 15.80 |m/s on June 9, 2003 at 1423; Direction 330 Deg.,5.6'C
i Faro Grum Wind Speed Distribution June 2003 Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 20.0% Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
18.0% + 1 4.34 0.47
| iig;: i 2 4.40 0.47 351 |
| % 12.0% | 3 4.27 0.50 3.6425:00% 313 |
| g_ 10.0% 4 4 4.39 0.48 L]
O 8.0% | 5 4.44 0.51
I 6 413 051 |
| o ﬂ H |_| 7 4.03 0.56 i
| 0.0% ey =t |_| ‘|_| Ly 8 3.93 0.57 ]
H 0 1 2 3 4 5 6 7 8 9 10 11 12 H
| Wind Speed (m/s) 9 4.08 0.62 H
10 4.63 0.66
Wind Speed | Frequency | Ave. Turbulence 11 4.66 0.72 :
(m/s) Intensity 12 4.46 0.69
0 5.88% 13 450 0.69 i
1 6.41% 44.77% 14 434 0.69 '
2 9.38% 28.97% 15 471 0.72 |
3 13.61% 16.74% 16 4.67 0.66 ]
4 18.22% 13.05% 17 4.49 0.64 L]
5 16.06% 12.09% 18 4.38 0.64 B Frequency
6 12.06% 12.13% 19 4.42 0.61 ]
7 7.75% 11.78% 20 4.03 0.55 Direction | Ave Wind Frequency |% Energy by
8 4.51% 10.90% 21 3.73 0.46 Speed (m/s) | of Occurrence |Direction
9 3.01% 9.89% 22 4.04 0.47 N 3.51 5.60% 2.30%
10 1.90% 8.79% 23 431 0.49 NNE 3.13 1.69% 0.49%
11 1.09% 8.91% 24 4.26 0.45 NE 2.56 0.86% 0.14%
12 0.12% 9.92% Potential Energy Production at 30 m ENE 3.06 1.48% 0.40%
13 0.00% 0.00% Energy E 6.17 10.95% 24.48%
14 0.00% 0.00% Production |Capacity ESE 5.76 13.24% 24.07%
15 0.00% 0.00% (MWh) Factor SE 4.15 5.63% 3.83%
16 0.00% 0.00% Bonus 150 12.39 11.47% SSE 2.48 2.31% 0.34%
17 0.00% 0.00% Vestas 660 61.82 13.01% S 2.36 3.03% 0.38%
18 0.00% 0.00% Notes SSW 2.39 2.57% 0.34%
19 0.00% 0.00% SW 2.75 2.71% 0.54%
20 0.00% 0.00% Wsw 4.25 7.41% 5.41%
21 0.00% 0.00% W 4.94 17.41% 20.02%
22 0.00% 0.00% WNW 4.57 10.09% 9.22%
23 0.00% 0.00% NW 3.93 9.58% 5.54%
24 0.00% 0.00% NNW 3.64 5.44% 2.51%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed at 30 Metres June 2003
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Faro Grum Average Hourly Standard Deviation of Wind Speed at 30 Metres June 2003
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Faro Grum Average Hourly Wind Direction at 30 Metres June 2003
400
Ly L4 Ll |
%\ 300 - \ l/” /l W
© w/ h
2 1
@
g | \“
: I
o
|
o
c
'; 100 ’\Av r")f\ H VJ
0
2 6 8 10 12 14 16 18 20 22 24 26 28 30
Day of Month
Faro Grum Wind Analysis July 2002 to June 2003
Cathy Cottrell-Tribes September 2003 78




Faro Grum Maximum Hourly Wind Speed at 30 Metres June 2003
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Faro Grum - 6.5 Metre Anemometer
Annual Summary: July 4, 2002 - June 30, 2003
Wind Speed (m/s) Std. Dev. W.S. (m/s) Temp ('C) |Maximum 10 Minute Average Wind Speed Elevation (m.a.s.l.)= 1,318.00
Average | 3.82 0.60 | 0.33 22.40]m/s on at ; Direction Deg.,'C |
: : ——— Hour of Ave. Wind  [Std. Dev. Of ‘
Faro Grum Wind Speed Distribution i H
July 4, 2002 -qune 30, 2003 Day Speed (m/s) |W.S. (m/s) Wind Rose
2% 1 3.12 0.48 2.69
. owl 2 3.19 0.49 2.61.00% 2.02 |
§ 15 | 3 3.21 0.48 ||
S 4 324 0.49 |
g omy 5| 3.6 0.49 3.49 158 |
5% 6 3.22 0.49
. H —‘ H loam. 7] 327 0.50 ]
0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 8 3.31 0.51 3.78 5.01 ]
Wind Speed (m/s) 9 3.36 0.53 L]
10 3.46 0.56 3.25 4.28
Wind Speed| Frequency |Ave. Turbulence 11 3.53 0.59 ]
(m/s) Intensity 12 3.68 0.61 i
0 6.84% 13 3.69 0.62 ]
1 9.54% 47.07% 14 3.73 0.63 2_11 :
2 12.37% 27.74% 15 3.80 0.63
3 19.99% 17.16% 16 3.76 0.62 i
4 18.30% 14.90% 17 3.67 0.60 [ prr— :
5/ 13.03% 14.11% 18] 351 0.57
6 8.95% 13.53% 19 3.37 0.53 |
7 4.93% 12.85% 20 3.22 0.51 Direction| Ave Wind Frequency % Energy by
8 2.84% 12.45% 21 3.19 0.50 Speed (m/s)| of Occurrence Direction
9 1.53% 12.10% 22 3.25 0.49 N 2.69 3.61% 2.71%
10 0.64% 8.39% 23 3.21 0.49 NNE 2.02 1.11% 0.62%
11 0.48% 6.23% 24 3.20 0.48 NE 1.43 0.69% 0.18%
12 0.27% 2.60% ENE 1.58 1.00% 0.25%
13 0.14% 2.60% Potential Energy Production at 6.5 Metres |E 5.01 9.28% 18.25%
14 0.07% 2.46% Energy ESE 4.28 30.59% 36.78%
15 0.03% 1.69% Production |Capacity SE 3.54 8.34% 6.54%
16 0.02% 1.64% (MWh) Factor SSE 2.24 1.67% 1.03%
17 0.00% 0.29% Bonus 150 89.57 7.57% S 211 1.33% 0.50%
18 0.00% 0.45% Vestas 660 431.91 8.30% SSW 1.90 1.27% 0.45%
19 0.01% 0.42% Notes: Data deleted as described in SW 2.22 1.74% 0.58%
20 0.01% 0.74% report. Total of 8.1% of the data deleted. |WSW 3.25 3.80% 3.25%
21 0.00% 0.52% w 3.78 10.22% 13.13%
22 0.01% 0.30% WNW 3.49 9.90% 8.45%
23 0.00% 0.00% NW 2.97 9.87% 4.78%
24 0.00% 0.00% NNW 2.84 5.57% 2.48%
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Faro Grum 6.5 Metre Monthly Average Wind Speeds
July 2002 - June 2003
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Faro Grum Wind Rose
July 2002 - June 2003

(Ave. Wind Speeds appear at axes ends)
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Faro Grum 6.5 Metre Average Daily Wind Speed July 2002 - June 2003
Note: Vertical bar is +/- 1 Standard Deviation
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Faro Grum 6.5 Metre Average Turbulence Intensity
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Faro Grum 6.5 Metre Monthly Capacity Factors July 2002 - June 2003
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Faro Grum - 6.5 metre data | |
Monthly Summary: July 4, 2002 at 0830 to July 31, 2003 at 2400
Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed Elevation (m.a.s.l.)= 1,318
Average\ 3.35 0.62 \ 14.21 11.30/m/s on July 17, 2002 at 1920; Direction 99.8 Deg.
i Faro Grum Wind Speed Distribution July 2002 Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
25.0% 1 2.68 0.46
| 200% 2 2.69 0.43 324 L
| & 3 252 0.40 2.9235.00% |
g 1B0% T 4 2.69 0.44
18 100% | 5 2.64 0.43 I
I IC oo H |—| 6 2.80 0.44 50 a0 H
7 2.84 0.50 -
0.0% Hly L e 8 2.66 052 '
H 0 1 2 3 4 5 6 7 8 9 10 11 H
| Wind Speed (m/s) 9 2.81 0.57 426 491 | |
10 2.66 0.59
Wind Speed | Frequency | Ave. Turbulence 11 2.82 0.62 3.02 296 :
(m/s) Intensity 12 3.26 0.68
0 8.49% 13 3.40 0.68 i
1 9.37% 48.28% 14 3.72 0.72 '
2 15.14% 30.82% 15 3.66 0.70 |
3 21.97% 18.78% 16 3.50 0.68 2.02 :
4 19.96% 16.74% 17 3.46 0.68 L
5 14.31% 15.91% 18 3.34 0.65 B Frequency
6 7.08% 15.49% 19 3.39 059 |
7 1.73% 13.96% 20 3.09 0.58 Direction | Ave Wind Frequency |% Energy by
8 0.53% 12.95% 21 3.14 0.55 Speed (m/s) | of Occurrence |Direction
9 0.68% 12.42% 22 2.63 0.47 N 3.24 6.68% 5.23%
10 0.45% 11.63% 23 2.70 0.48 NNE 3.12 2.96% 2.06%
11 0.28% 11.90% 24 2.71 0.47 NE 2.24 1.83% 0.47%
12 0.00% 0.00% Potential Energy Production at 6.5 m ENE 2.40 2.18% 0.69%
13 0.00% 0.00% Energy E 4.91 5.95% 16.20%
14 0.00% 0.00% Production |Capacity ESE 3.26 5.80% 4.60%
15 0.00% 0.00% (MWh) Factor SE 2.66 5.50% 2.39%
16 0.00% 0.00% Bonus 150 431 4.33% SSE 2.37 2.11% 0.64%
17 0.00% 0.00% Vestas 660 19.04 4.35% S 2.02 1.58% 0.30%
18 0.00% 0.00% Notes SSW 1.85 2.31% 0.34%
19 0.00% 0.00% SW 2.18 3.09% 0.73%
20 0.00% 0.00% WSwW 3.02 6.38% 4.03%
21 0.00% 0.00% W 4.26 19.61% 34.90%
22 0.00% 0.00% WNW 3.59 14.99% 15.90%
23 0.00% 0.00% NW 3.01 12.36% 7.71%
24 0.00% 0.00% NNW 2.92 6.65% 3.81%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed at 6.5 m July 2003
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Faro Grum Average Hourly Standard Deviation of Wind Speed at 6.5 m July 2003
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Faro Grum Average Hourly Wind Direction at 6.5 m July 2003
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Faro Grum - 6.5 metre data | |

Monthly Summary: August 1, 2002 at 0010 to August 31, 2002 at 2400

Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed Elevation (m.a.s.l.)= 1,318
Average\ 3.11 0.58 \ 9.00 9.20|m/s on August 14, 2002 at 1140; Direction 289.7 Deg.
i Faro Grum Wind Speed Distribution August Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 2002 Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
25.0% 1 2.50 0.45
| 200% 2 2.75 0.49 2.96 L
|z | 3 2.76 0.48 2.2350:00% 2.96 L
] 4 2.93 0.50 il
18 100% | 5 3.00 051 I
I |_| 6 3.02 055 ]
7 2.88 0.50
0.0% + | + : + ; ; | == 8 2.88 0.53 ]
H 12 3 4 5 6 7 8 9 H
| Wind Speed (m/s) 9 291 0.56 n
10 3.01 0.59
Wind Speed | Frequency | Ave. Turbulence 11 3.44 0.66 :
(m/s) Intensity 12 3.78 0.73
0 15.17% 13 3.93 0.76 i
1 10.97% 48.22% 14 3.84 075 '
2 11.29% 30.52% 15 3.77 0.72 |
3 19.50% 18.55% 16 3.91 0.72 i
4 18.47% 16.28% 17 3.91 0.71 Srocnicreny] L
5 15.04% 15.79% 18 3.66 0.67
6 6.40% 16.00% 19 3.06 0.57 |
7 2.33% 16.15% 20 2.58 0.51 Direction | Ave Wind Frequency |% Energy by
8 0.67% 16.10% 21 2.66 0.48 Speed (m/s) | of Occurrence |Direction
9 0.16% 16.51% 22 2.45 0.45 N 2.96 4.24% 3.04%
10 0.00% 0.00% 23 2.27 0.46 NNE 2.96 1.12% 0.81%
11 0.00% 0.00% 24 2.57 0.46 NE 141 0.65% 0.05%
12 0.00% 0.00% Potential Energy Production at 6.5 m ENE 0.53 0.61% 0.00%
13 0.00% 0.00% Energy E 2.93 4.89% 3.38%
14 0.00% 0.00% Production |Capacity ESE 3.17 11.74% 10.36%
15 0.00% 0.00% (MWh) Factor SE 191 5.12% 0.99%
16 0.00% 0.00% Bonus 150 4.06 3.64% SSE 1.63 1.89% 0.22%
17 0.00% 0.00% Vestas 660 17.82 3.64% S 1.50 1.68% 0.16%
18 0.00% 0.00% Notes SSW 1.36 1.95% 0.13%
19 0.00% 0.00% 1 hour and 40 minutes missing on August 17 SW 1.44 2.83% 0.23%
20 0.00% 0.00% from 0850 to 1030 WSwW 2.76 5.68% 3.32%
21 0.00% 0.00% w 4.09 23.68% 44.90%
22 0.00% 0.00% WNW 3.65 17.80% 23.89%
23 0.00% 0.00% NW 2.86 10.46% 6.78%
24 0.00% 0.00% NNW 2.23 5.68% 1.74%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed August 2003
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Faro Grum Average Hourly Standard Deviation of Wind Speed August 2003
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Faro Grum Average Hourly Wind Direction August 2003
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Faro Grum - 6.5 metre data - FILTERED | | |
Monthly Summary: September 1, 2002 at 0010 to September 30, 2002 at 2400
Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed ‘ Elevation (m.a.s.l.)= 1,318
Average| 225 0.49 | 6.24 8.90|m/s on September 27, 2002 at 0950; Direction 331.9 Deg.
i Faro Grum Wind Speed Distribution September Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 2002 Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
25.0% 1 1.72 0.40
| 200% 2 182 0.40 1.53 L
| & 3 1.72 0.40 2.1125.00% |
g 1B0% T 4 171 0.40
18 100% | 5 1.56 0.35 I
I 6 1.48 0.30 )is L
|_| |—| 7 1.51 0.30 ’ : ]
0.0% t + t t t t 8 1.84 0.35
H o 1 2 3 4 5 6 7 8 H
| Wind Speed (m/s) 9 2.16 0.43 259 2.69 | |
10 2.33 0.47
Wind Speed | Frequency | Ave. Turbulence 11 2.36 0.52 271 250 :
(m/s) Intensity 12 2.61 0.60
0 21.55% 13 2.76 0.63 i
1 17.85% 49.12% 14 2.86 0.67 '
2 19.44% 30.79% 15 3.07 0.66 |
3 20.28% 19.32% 16 2.77 0.62 157 :
4 11.04% 16.64% 17 2.45 0.57 L]
5 6.47% 15.31% 18 2.27 0.51 ® Frequency
6 2.93% 13.93% 19 1.92 0.38 |
7 0.34% 12.82% 20 1.86 0.36 Direction | Ave Wind Frequency |% Energy by
8 0.05% 13.82% 21 1.87 0.38 Speed (m/s) | of Occurrence |Direction
9 0.05% 14.04% 22 1.97 0.42 N 1.53 4.81% 1.40%
10 0.00% 0.00% 23 1.82 0.40 NNE 1.62 1.18% 0.41%
11 0.00% 0.00% 24 1.76 0.37 NE 1.40 0.53% 0.12%
12 0.00% 0.00% Potential Energy Production at 6.5 m ENE 1.12 0.63% 0.07%
13 0.00% 0.00% Energy E 2.69 4.98% 7.90%
14 0.00% 0.00% Production |Capacity ESE 2.59 16.62% 23.55%
15 0.00% 0.00% (MWh) Factor SE 2.36 10.15% 10.92%
16 0.00% 0.00% Bonus 150 1.46 1.41% SSE 2.08 2.72% 1.99%
17 0.00% 0.00% Vestas 660 5.61 1.23% S 1.57 1.80% 0.57%
18 0.00% 0.00% Notes SSW 1.78 2.21% 1.02%
19 0.00% 0.00% 3.8% of the data deleted based on w.s. std=0 SW 1.68 2.53% 0.98%
20 0.00% 0.00% and temperature at or below freezing WSW 2.71 6.66% 10.75%
21 0.00% 0.00% Note that this is 1.3% more of the data w 2.59 12.20% 17.20%
22 0.00% 0.00% then at 30m. Is there more icing closer to WNW 2.16 12.12% 9.91%
23 0.00% 0.00% the ground or simply calmer winds? NW 1.87 11.98% 6.38%
24 0.00% 0.00% NNW 2.11 8.88% 6.82%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed September 2002
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Faro Grum Average Hourly Standard Deviation of Wind Speed September 2002
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Faro Grum Average Hourly Wind Direction September 2002
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Faro Grum - 6.5 metre data - FILTERED |

Monthly Summary: October 1, 2002 at 0010 to October 31, 2002 at 2400

Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed Elevation (m.a.s.l.)= 1,318
Average\ 4.33 0.68 \ -0.14 10.10 /m/s on October 1, 2002 at 1250, Direction 99.8 Deg.
i Faro Grum Wind Speed Distribution October Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 2002 Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
20.0% 1 3.81 0.61
| ol 2 3.62 058 155 ]
>
19 i) . m— oy pe
[ 2 100% ¢ : : L
O 80% 5 3.67 0.59
Ia H 6 3.86 0.60 ]
| 20% |_| o 7 3.76 0.60 ]
0.0% . + t t t t t t t 8 3.59 0.54
H 1 2 3 4 5 6 7 8 9 10 H
| Wind Speed (m/s) 9 3.54 0.57 n
10 3.59 0.57
Wind Speed | Frequency | Ave. Turbulence 11 3.61 0.58 :
(m/s) Intensity 12 3.75 0.58
0 3.41% 13 4,01 0.64 i
1 7.64% 48.56% 14 4.10 0.67 '
2 10.59% 27.88% 15 411 0.65 |
3 18.93% 17.36% 16 414 0.64 ]
4 14.32% 15.39% 17 4.13 0.63 L]
5 13.41% 14.54% 18 4.24 0.63 B Frequency
6 12.74% 14.14% 19 4.01 0.64 |
7 10.34% 13.06% 20 4.24 0.64 Direction | Ave Wind Frequency |% Energy by
8 6.33% 12.45% 21 4.20 0.64 Speed (m/s) | of Occurrence |Direction
9 2.15% 12.10% 22 4.54 0.65 N 1.55 1.19% 0.05%
10 0.12% 11.46% 23 4.36 0.65 NNE 0.80 0.05% 0.00%
11 0.00% 0.00% 24 4.05 0.61 NE 0.00 0.00% 0.00%
12 0.00% 0.00% Potential Energy Production at 6.5 m ENE 0.45 0.05% 0.00%
13 0.00% 0.00% Energy E 5.41 6.78% 11.38%
14 0.00% 0.00% Production |Capacity ESE 5.17 42.16% 61.71%
15 0.00% 0.00% (MWh) Factor SE 4.57 6.19% 6.27%
16 0.00% 0.00% Bonus 150 10.07 9.97% SSE 0.96 0.12% 0.00%
17 0.00% 0.00% Vestas 660 52.21 11.74% S 1.42 0.20% 0.01%
18 0.00% 0.00% Notes SSW 1.59 0.27% 0.01%
19 0.00% 0.00% Data associated with w.s. std = 0 removed SwW 2.44 0.69% 0.11%
20 0.00% 0.00% 9.5% of data removed WSwW 2.84 1.53% 0.37%
21 0.00% 0.00% W 4.15 15.59% 11.82%
22 0.00% 0.00% still more data removed than at the 30 m height. WNW 3.59 10.81% 5.32%
23 0.00% 0.00% NW 2.76 9.25% 2.07%
24 0.00% 0.00% NNW 2.53 5.12% 0.88%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed at 6.5 Metres October 2002
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Faro Grum Average Hourly Standard Deviation of Wind Speed at 6.5 Metres October 2002

1.6

14

1.2

) | [ Il

Std. Dev. of Wind Speed (m/s)

o
AR AT AR T

. 1L LW W

0.2 | — | | w

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Day of Month

Faro Grum Wind Analysis July 2002 to June 2003
Cathy Cottrell-Tribes September 2003 100



Faro Grum Average Hourly Wind Direction at 6.5 Metres October 2002
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Faro Grum - 6.5 metre data - FILTERED |

|

Monthly Summary: November 1, 2002 at 0010 to November 30, 2002 at 2400

Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed ‘ Elevation (m.a.s.l.)= 1,318
Average| 437 0.63 | -4.84 11.20|m/s on November 26, 2002 at 0840; Direction 97 Deg.
i Faro Grum Wind Speed Distribution November Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 2002 Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
20.0% 1 3.88 0.56
| o] 2 3.83 0.55 1.36 L
| S ool 3 3.82 0.56 2.6310-00% 1 102 i
| ‘é’_ 10.0% 1 4 3.73 0.55 L]
O  8.0% t 5 3.76 0.54
IS H |—| 6 3.92 055 ]
2.0% |+ 7 4.00 0.56
| 0.0% l_l + L e L s S l_l = 8 4.08 0.56 ]
H 0 1 2 3 4 5 6 7 8 9 10 11 H
| Wind Speed (m/s) 9 4.06 0.55 n
10 3.81 0.53
Wind Speed | Frequency | Ave. Turbulence 11 3.85 0.56 :
(m/s) Intensity 12 3.88 0.56
0 2.51% 13 3.71 057 i
1 7.05% 44.82% 14 3.63 055 '
2 10.84% 26.20% 15 3.73 0.53 ]
3 16.58% 16.04% 16 3.60 051 i
4 18.34% 13.63% 17 3.75 0.52 Srocnicreny] L
5 17.19% 12.78% 18 3.73 0.55
6 11.17% 12.56% 19 3.81 055 |
7 6.92% 12.63% 20 3.66 0.53 Direction | Ave Wind Frequency |% Energy by
8 5.35% 12.34% 21 3.79 0.54 Speed (m/s) | of Occurrence |Direction
9 2.74% 12.00% 22 3.89 0.55 N 1.36 0.44% 0.01%
10 0.90% 11.21% 23 3.77 0.55 NNE 1.02 0.20% 0.00%
11 0.41% 11.17% 24 4.05 0.55 NE 0.80 0.08% 0.00%
12 0.00% 0.00% Potential Energy Production at 6.5 m ENE 2.01 0.54% 0.05%
13 0.00% 0.00% Energy E 4.88 8.58% 11.09%
14 0.00% 0.00% Production |Capacity ESE 4.73 54.39% 64.29%
15 0.00% 0.00% (MWh) Factor SE 4.36 15.73% 14.53%
16 0.00% 0.00% Bonus 150 9.74 9.98% SSE 1.69 0.31% 0.02%
17 0.00% 0.00% Vestas 660 48.69 11.34% S 1.87 0.08% 0.01%
18 0.00% 0.00% Notes SSW 1.00 0.03% 0.00%
19 0.00% 0.00% 9.7% of the data removed SW 2.20 0.08% 0.01%
20 0.00% 0.00% WSwW 5.14 0.44% 0.66%
21 0.00% 0.00% W 4.58 4.48% 4.79%
22 0.00% 0.00% WNW 3.48 5.05% 2.37%
23 0.00% 0.00% NW 2.79 6.43% 1.55%
24 0.00% 0.00% NNW 2.63 3.15% 0.64%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed at 6.5 Metres November 2002
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Faro Grum Average Hourly Standard Deviation of Wind Speed at 6.5 Metres November 2002
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Faro Grum Average Hourly Wind Direction at 6.5 Metres November 2002
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Faro Grum - 6.5 metre data - FILTERED |

|

Monthly Summary: December 1, 2002 at 0010 to December 31, 2002 at 2400

Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed ‘ Elevation (m.a.s.l.)= 1,318
Average| 477 0.64 | -0.18 16.10|m/s on December 12, 2002 at 0440; Direction 98.4 Deg.
i Faro Grum Wind Speed Distribution December Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 2002 Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
25.0% 1 3.68 0.51
| 200% 2 3.70 0.50 2.06 L
|z | 3 3.87 0.52 3.27580-00% - 127 H
] 4 3.69 0.50
| 100w | 5 3.77 052 |
I 6 3.76 053 ]
LU .. - |
0.0% LA e e e e L A e e 8 4.01 0.55
il 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 I
| Wind Speed (m/s) 9 4.16 0.55 n
10 4.34 0.57
Wind Speed | Frequency | Ave. Turbulence 11 441 0.58 :
(m/s) Intensity 12 4.44 0.58
0 3.05% 13 433 058 i
1 6.50% 45.70% 14 4.28 0.56 '
2 6.53% 24.37% 15 4.19 057 |
3 18.59% 15.23% 16 4.39 0.60 ]
4 21.14% 13.32% 17 4.32 0.57 Srocnicreny] L
5 12.79% 12.63% 18 4.11 0.56
6 10.66% 12.37% 19 3.89 0.51 |
7 7.00% 12.05% 20 3.86 0.51 Direction | Ave Wind Frequency |% Energy by
8 4.14% 12.03% 21 4.01 0.53 Speed (m/s) | of Occurrence |Direction
9 3.37% 11.59% 22 3.92 0.52 N 2.06 0.64% 0.04%
10 2.41% 11.36% 23 3.82 0.53 NNE 1.27 0.08% 0.00%
11 1.19% 11.23% 24 3.76 0.50 NE 1.03 0.08% 0.00%
12 1.03% 11.12% Potential Energy Production at 6.5 m ENE 0.73 0.11% 0.00%
13 0.48% 11.31% Energy E 7.76 11.41% 40.45%
14 0.61% 10.84% Production |Capacity ESE 4.76 56.87% 46.54%
15 0.34% 10.95% (MWh) Factor SE 4.23 7.64% 4.37%
16 0.16% 10.25% Bonus 150 13.00 13.80% SSE 1.50 0.19% 0.00%
17 0.00% 0.00% Vestas 660 62.79 15.14% S 0.93 0.08% 0.00%
18 0.00% 0.00% Notes SSW 2.00 0.05% 0.00%
19 0.00% 0.00% 15.5% of the data deleted. SW 2.41 0.66% 0.07%
20 0.00% 0.00% WSwW 2.15 0.90% 0.07%
21 0.00% 0.00% W 2.68 2.02% 0.29%
22 0.00% 0.00% WNW 4.00 7.37% 3.57%
23 0.00% 0.00% NW 3.80 9.42% 3.93%
24 0.00% 0.00% NNW 3.27 2.49% 0.66%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed at 6.5 Metres December 2002
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Faro Grum Average Hourly Standard Deviation of Wind Speed at 6.5 Metres December 2002
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Faro Grum Average Hourly Wind Direction at 6.5 Metres December 2002
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Faro Grum - 6.5 metre data - FILTERED |

Monthly Summary: January 1, 2003 at 0010 to January 31 2003 at 2400

Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed Elevation (m.a.s.l.)= 1,318
Average\ 4.60 0.60 \ -12.96 14.10 m/s on January 4, 2003 at 1040; Direction 95.6 Deg.
i Faro Grum Wind Speed Distribution January Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 2003 Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
25.0% 1 4.60 0.60
| 20.0% + 2 4.46 0.60 272 |
|z | 3 4.49 0.55 2.9870-00% 4 1.20 H
] 4 4.48 0.59
18 100% | 5 4.34 058 I
I |'| H 6 421 055 ]
7 3.93 0.52
0.0% l-l ; Ly ‘|_|‘|_|‘I'I‘n‘|_|‘l‘l‘-—-‘ 8 401 053 ]
il 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 I
| Wind Speed (m/s) 9 4.03 0.54 L
10 3.93 0.53
Wind Speed | Frequency | Ave. Turbulence 11 3.81 0.51 :
(m/s) Intensity 12 3.88 0.53
0 3.64% 13 3.85 052 i
1 7.35% 47.79% 14 4.03 051 '
2 8.25% 25.22% 15 4.08 055 |
3 17.58% 15.36% 16 441 059 i
4 20.49% 12.99% 17 4.38 0.57 Srocnicreny] L
5 13.24% 12.22% 18 4.30 0.55
6 11.99% 11.45% 19 436 055 |
7 5.52% 11.20% 20 4.27 0.54 Direction | Ave Wind Frequency |% Energy by
8 3.05% 11.04% 21 4.12 0.56 Speed (m/s) | of Occurrence |Direction
9 2.10% 10.51% 22 4.27 0.57 N 2.72 0.78% 0.14%
10 1.44% 11.37% 23 4.33 0.56 NNE 1.20 0.05% 0.00%
11 2.71% 10.27% 24 4.70 0.60 NE 0.70 0.07% 0.00%
12 1.66% 9.92% Potential Energy Production at 6.5 m ENE 0.74 0.22% 0.00%
13 0.83% 10.04% Energy E 6.79 12.38% 34.05%
14 0.15% 9.22% Production |Capacity ESE 4.71 60.63% 55.89%
15 0.00% 0.00% (MWh) Factor SE 3.83 7.52% 3.73%
16 0.00% 0.00% Bonus 150 13.31 13.00% SSE 3.39 0.17% 0.06%
17 0.00% 0.00% Vestas 660 63.21 14.03% S 4.18 0.10% 0.06%
18 0.00% 0.00% Notes SSW 2.73 0.07% 0.01%
19 0.00% 0.00% SW 3.27 0.29% 0.09%
20 0.00% 0.00% 8.3% of the data removed. WSwW 6.20 0.76% 1.59%
21 0.00% 0.00% W 3.48 1.32% 0.49%
22 0.00% 0.00% WNW 3.31 5.32% 1.70%
23 0.00% 0.00% NW 2.86 7.86% 1.62%
24 0.00% 0.00% NNW 2.98 2.44% 0.57%
25 0.00% 0.00%
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Faro Grum Average Hourly Standard Deviation of Wind Speed at 6.5 Metres January 2003
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Faro Grum Average Hourly Wind Direction at 6.5 Metres January 2003

300

1 0 |

200

Wind Direction (Degrees)

100 4W‘

' Ml L ] | ]t mpen | e

§i

0
4 6 8 10 12 14 16 18 20 22 24 26 28 30
Day of Month
Faro Grum Wind Analysis July 2002 to June 2003
Cathy Cottrell-Tribes September 2003 113




Faro Grum - 6.5 metre data - FILTERED | |
Monthly Summary: February 1, 2003 at 0010 to February 28, 2003 at 2400
Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed Elevation (m.a.s.l.)= 1,318
Average\ 3.85 0.56 \ -9.01 9.90|m/s on February 20, 2003 at 0950; Direction 99.8 Deg.
i Faro Grum Wind Speed Distribution February Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 2003 Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
25.0% 1 2.67 0.39
| 200% 2 2.79 0.40 1.98 L
) 3 2.84 0.40 2.4935.00% - 067
& 1oy 4 2.83 0.40 ]
| 100w | 5 2.92 041 |
I 6 2.85 0.41 ]
|_| |_| O o 7 2.73 0.38 ]
0.0% . + t t t t t t t 8 2.76 0.38
H o 1 2 3 4 5 6 7 8 9 10 H
| Wind Speed (m/s) 9 2.70 0.36 H
10 2.70 0.37
Wind Speed | Frequency | Ave. Turbulence 11 2.70 0.39 :
(m/s) Intensity 12 2.79 0.41
0 3.61% 13 2.82 0.42 i
1 8.19% 46.78% 14 3.02 0.44 '
2 10.82% 24.30% 15 2.93 0.43 I
3 22.87% 14.83% 16 2.81 0.41 ]
4 21.45% 13.31% 17 2.77 0.40 L]
5 15.85% 12.99% 18 2.53 0.38 B Frequency
6 9.30% 12.47% 19 2.56 0.37 |
7 3.67% 12.13% 20 2.62 0.38 Direction | Ave Wind Frequency |% Energy by
8 2.06% 11.26% 21 2.50 0.39 Speed (m/s) | of Occurrence |Direction
9 1.87% 10.95% 22 2.55 0.40 N 1.98 0.82% 0.10%
10 0.32% 10.96% 23 2.46 0.37 NNE 0.67 0.22% 0.00%
11 0.00% 0.00% 24 2.52 0.36 NE 0.63 0.19% 0.00%
12 0.00% 0.00% Potential Energy Production at 6.5 m ENE 0.93 0.13% 0.00%
13 0.00% 0.00% Energy E 6.69 4.33% 19.61%
14 0.00% 0.00% Production |Capacity ESE 3.88 32.08% 28.27%
15 0.00% 0.00% (MWh) Factor SE 3.91 6.14% 5.55%
16 0.00% 0.00% Bonus 150 4.99 6.31% SSE 1.35 0.13% 0.00%
17 0.00% 0.00% Vestas 660 23.44 6.74% S 1.30 0.03% 0.00%
18 0.00% 0.00% Notes SSW 0.00 0.00% 0.00%
19 0.00% 0.00% SW 0.00 0.00% 0.00%
20 0.00% 0.00% 21.6% of the data removed. WSwW 0.75 0.19% 0.00%
21 0.00% 0.00% W 4.83 4.90% 8.38%
22 0.00% 0.00% This is a lot more deleted data than for the WNW 4.33 16.20% 19.89%
23 0.00% 0.00% anem at 30 m NW 3.50 24.14% 15.73%
24 0.00% 0.00% NNW 2.49 10.50% 2.47%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed at 6.5 Metres February 2003
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Faro Grum Average Hourly Wind Direction at 6.5 Metres February 2003
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Faro Grum - 6.5 metre data FILTERED | |
Monthly Summary: March 1, 2003 at 0010 to March 31, 2003 at 2400
Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed Elevation (m.a.s.l.)= 1,318
Average\ 4.48 0.63 \ -8.84 20.60 /m/s on March 28, 2003 at 1150; Direction 118.1 Deg.
i Faro érum Wind Speed Distribution‘ March 2003 Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 25.0% Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
1 3.81 0.53
I 2 4.04 0.56 530 ]
| % 15.0% | 3 4.13 0.53 3.9 50-00% |
| 2 4 4.35 0.56 L]
g lo0% 5 4.37 0.57
o | 6 3.91 0.52
| . 0 H H ” 0 7 3.91 053 a6 267 [
0.0% HUELLELAL AL AL B o gy 8 4.09 0.53 I
il 0123456 7 8 9101112131415161718192021 I
| Wind Speed (m/s) 9 3.91 0.52 3.99 5.46 | |
10 4.08 0.52
Wind Speed | Frequency | Ave. Turbulence 11 4.15 0.59 355 562 :
(m/s) Intensity 12 4.33 0.62
0 2.55% 13 4.29 0.62 i
1 7.43% 44.50% 14 4.49 0.67 '
2 9.99% 27.04% 15 455 0.68 |
3 20.02% 16.35% 16 4.47 0.66 2,01 :
4 17.86% 14.03% 17 4.02 0.62 L]
5 11.60% 13.13% 18 3.61 0.55 B Frequency
6 11.29% 12.14% 19 3.75 055 |
7 7.97% 11.59% 20 3.91 0.55 Direction | Ave Wind Frequency |% Energy by
8 5.54% 11.17% 21 4.05 0.57 Speed (m/s) | of Occurrence |Direction
9 2.67% 10.55% 22 4.15 0.57 N 5.30 8.07% 11.50%
10 1.10% 11.00% 23 3.99 0.55 NNE 4.50 2.48% 2.16%
11 0.91% 10.72% 24 3.74 0.53 NE 3.55 2.31% 0.99%
12 0.54% 10.11% Potential Energy Production at 6.5 m ENE 2.67 1.96% 0.36%
13 0.32% 9.81% Energy E 5.46 8.81% 13.71%
14 0.02% 9.42% Production |Capacity ESE 5.62 29.32% 49.66%
15 0.02% 6.71% (MWh) Factor SE 3.88 9.99% 5.59%
16 0.07% 4.41% Bonus 150 11.70 11.48% SSE 2.34 2.40% 0.29%
17 0.00% 0.00% Vestas 660 58.37 13.02% S 2.01 1.01% 0.08%
18 0.00% 0.00% Notes SSW 2.01 0.79% 0.06%
19 0.02% 2.09% 7.4% of data deleted based on std w.s. =0 SwW 2.96 1.25% 0.31%
20 0.02% 4.90% 8.3% deleted when data associated with std WSwW 3.55 3.04% 1.30%
21 0.02% 2.91% w.s. >3 also deleted. w 3.99 7.04% 4.27%
22 0.00% 0.00% 8.7% deleted when w.s. > 22 m/s also deleted. WNW 3.67 8.88% 4.20%
23 0.00% 0.00% NW 3.05 6.23% 1.69%
24 0.00% 0.00% NNW 3.96 6.43% 3.81%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed at 6.5 Metres March 2003
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Faro Grum Average Hourly Standard Deviation of Wind Speed at 6.5 Metres March 2003
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Faro Grum Average Hourly Wind Direction at 6.5 Metres March 2003
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Faro Grum - 6.5 metre data - FILTERED | |
Monthly Summary: April 1, 2003 at 0010 to April 30, 2003 at 2400
Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed Elevation (m.a.s.l.)= 1,318
Average\ 3.88 0.58 \ 2.70 22.40/m/s on April 23, 2003 at 0250; Direction 90 Deg.
i Faro Grum Wind Speed Distribution April 2003 Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 25.0% Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
1 2.63 0.40
| 2ot 2 2.89 0.44 301 ]
L % 15.0% + 3 3.15 0.43 3.1150.00% + 150 |
| 2 4 3.15 0.42 L]
| E 10.0% + 5 3.46 0.44 L]
| 5.0% 1 6 3.17 0.43 ]
|'| ” 0o 7 3.34 0.44 ]
0.0% Bttt 8 3.14 0.44
H 0 2 4 6 8 10 12 14 16 18 20 22 H
| Wind Speed (m/s) 9 3.29 0.46 n
10 3.82 0.56
Wind Speed | Frequency | Ave. Turbulence 11 3.91 0.57 :
(m/s) Intensity 12 3.73 0.56
0 3.32% 13 3.75 059 i
1 10.66% 47.52% 14 3.35 058 '
2 14.09% 26.27% 15 3.56 057 |
3 21.03% 15.75% 16 3.26 0.56 ]
4 18.03% 13.67% 17 3.29 0.54 L]
5 11.44% 12.77% 18 3.27 0.52 8 Frequency
6 10.21% 12.10% 19 3.00 0.48 |
7 6.27% 12.21% 20 2.96 0.46 Direction | Ave Wind Frequency |% Energy by
8 2.41% 11.84% 21 2.93 0.44 Speed (m/s) | of Occurrence |Direction
9 1.15% 10.53% 22 3.05 0.45 N 3.01 3.32% 1.44%
10 0.72% 10.12% 23 3.02 0.44 NNE 1.50 1.50% 0.08%
11 0.19% 9.29% 24 2.73 0.38 NE 1.23 0.54% 0.02%
12 0.00% 0.00% Potential Energy Production at 6.5 m ENE 211 2.44% 0.37%
13 0.00% 0.00% Energy E 4.13 24.22% 27.26%
14 0.00% 0.00% Production |Capacity ESE 4.43 31.51% 43.71%
15 0.03% 2.60% (MWh) Factor SE 3.86 12.25% 11.27%
16 0.05% 5.06% Bonus 150 6.84 7.33% SSE 3.54 3.30% 2.33%
17 0.05% 3.47% Vestas 660 33.73 8.22% S 3.25 3.03% 1.67%
18 0.03% 5.43% Notes SSW 3.24 1.66% 0.90%
19 0.11% 2.91% 4.2% of data deleted based on std w.s. =0 SwW 2.98 1.82% 0.77%
20 0.08% 3.98% 10.6% of data deleted when data associated WSW 3.19 3.05% 1.59%
21 0.03% 3.27% with std w.s. >3m/s also deleted. w 3.70 2.06% 1.68%
22 0.08% 3.63% 13.6% of data deleted when data associated WNW 3.81 2.25% 1.98%
23 0.00% 0.00% with w.s. > 30m/s also deleted. NW 3.88 3.40% 3.18%
24 0.00% 0.00% NNW 3.11 3.64% 1.76%
25 0.00% 0.00%
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Faro Grum Average Hourly Standard Deviation of Wind Speed at 6.5 Metres April 2003
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Faro Grum Average Hourly Wind Direction at 6.5 Metres April 2003
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Faro Grum - 6.5 metre data - FILTERED | |
Monthly Summary: May 1, 2003 at 0010 to May 31, 2003 at 2400
Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed Elevation (m.a.s.l.)= 1,318
Average| 337 0.62 | 6.07 8.90|May 23, 2003 at 1840; Direction 97 Deg. |
i Farc; Grum Wind Speed Distributio‘n May 2003 Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
25.0% 1 2.37 0.41
| 200% 2 2.48 0.40 337 L
) 3 2.62 0.45 5 91 25.00%
[| S 15.0% + M
] 4 2.20 0.40
18 1000 | 5 2.43 0.45 |
| ™ som | 6 255 0.46 - e |
|_| |_| |—| 7 2.89 0.54 ’ . ]
0.0% t t + + t t t T 8 3.33 0.57
H o 1 2 3 4 5 6 7 8 9 H
| Wind Speed (m/s) 9 3.43 0.64 3.36 352 | |
10 3.48 0.66
Wind Speed | Frequency | Ave. Turbulence 11 3.53 0.71 352 420 :
(m/s) Intensity 12 3.82 0.75
0 5.93% 13 3.70 073 i
1 9.74% 44.27% 14 3.89 0.76 '
2 16.89% 28.29% 15 4.07 0.76 ]
3 22.82% 18.95% 16 3.99 0.74 3.19 i
4 20.01% 16.54% 17 3.91 0.69 ®oconcreay] L
5 13.52% 15.55% 18 3.58 0.63
6 6.86% 14.65% 19 3.27 0.55 |
7 3.00% 13.42% 20 2.47 0.46 Direction | Ave Wind Frequency |% Energy by
8 1.07% 12.39% 21 2.37 0.44 Speed (m/s) | of Occurrence |Direction
9 0.15% 12.34% 22 2.34 0.42 N 3.37 6.76% 6.43%
10 0.00% 0.00% 23 2.76 0.46 NNE 3.13 1.83% 1.40%
11 0.00% 0.00% 24 2.70 0.44 NE 2.40 1.20% 0.41%
12 0.00% 0.00% Potential Energy Production at 6.5 m ENE 3.06 1.66% 1.19%
13 0.00% 0.00% Energy E 3.52 8.15% 8.85%
14 0.00% 0.00% Production |Capacity ESE 4.20 12.69% 23.41%
15 0.00% 0.00% (MWh) Factor SE 3.46 8.23% 8.52%
16 0.00% 0.00% Bonus 150 4.07 3.98% SSE 3.90 4.37% 6.49%
17 0.00% 0.00% Vestas 660 18.16 4.03% S 3.19 3.37% 2.72%
18 0.00% 0.00% Notes SSW 3.10 3.34% 2.50%
19 0.00% 0.00% 3.7% of data deleted based on std of w.s. =0& SwW 2.94 4.88% 3.08%
20 0.00% 0.00% temperature at or below freezing Wsw 3.52 9.54% 10.39%
21 0.00% 0.00% 6.9% of data deleted when data associated w 3.36 12.40% 11.74%
22 0.00% 0.00% with std of w.s.>3m/s also deleted. WNW 3.11 7.86% 5.91%
23 0.00% 0.00% 8.2% of data deleted when data associated NW 2.55 7.371% 3.04%
24 0.00% 0.00% with wind speed > 15 m/s also deleted. NNW 2.91 6.35% 3.92%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed at 6.5 Metres May 2003
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Faro Grum Average Hourly Standard Deviation of Wind Speed at 6.5 Metres May 2003
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Faro Grum Average Hourly Wind Direction at 6.5 Metres May 2003
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Faro Grum - 6.5 metre data |

Monthly Summary: June 1, 2003 at 0010 to June 30, 2003 at 2400

Wind Speed (m/s) |Std. Dev. W.S. (m/s) Temp ('C) Maximum 10 Minute Wind Speed Elevation (m.a.s.l.)= 1,318
Average|  3.43 0.62 | 10.73 10.80 /m/s on June 11, 2003 at 2200; Direction 95.6 Deg.
i Faro Grum Wind Speed Distribution June 2003 Hour of Ave. Wind Std. Dev. Of ‘ Wi‘nd Rose L
| 25.0% Day Speed (m/s) W.S. (m/s) (Ave. Wind Speeds appear at axes ends) L
1 3.10 0.49
I 2 3.17 0.49 288 ]
| % 15.0% | 3 3.03 0.51 2,76 30.00% |
| 2 4 3.10 0.51 L]
g lo0% 5 3.14 0.54
o | 6 3.12 0.52
| |_| lm. 7 3.18 054 321 i
0.0% t + + + + + t t t t 8 3.12 0.60
H 0 1 2 3 4 5 6 7 8 9 10 11 H
| Wind Speed (m/s) 9 3.28 0.64 364 487 | |
10 3.76 0.71
Wind Speed | Frequency | Ave. Turbulence 11 3.76 0.76 321 :
(m/s) Intensity 12 3.66 0.72
0 8.87% 13 3.72 074 i
1 11.69% 49.34% 14 3,57 073 '
2 14.58% 31.20% 15 3.85 0.76 |
3 19.75% 19.40% 16 384 0.72 212 ]
4 18.47% 16.32% 17 3.63 0.68 L]
5 11.46% 15.75% 18 3.48 0.68 B Frequency
6 6.83% 15.02% 19 3.43 0.64 |
7 4.00% 13.02% 20 3.07 0.55 Direction | Ave Wind Frequency |% Energy by
8 2.85% 11.95% 21 2.69 0.46 Speed (m/s) | of Occurrence |Direction
9 1.25% 11.71% 22 2.83 0.47 N 2.88 5.60% 2.77%
10 0.23% 11.53% 23 3.00 0.48 NNE 2.50 1.69% 0.55%
11 0.02% 10.19% 24 3.07 0.49 NE 1.78 0.86% 0.10%
12 0.00% 0.00% Potential Energy Production at 6.5 m ENE 2.22 1.48% 0.34%
13 0.00% 0.00% Energy E 4.87 10.95% 26.09%
14 0.00% 0.00% Production |Capacity ESE 4.69 13.24% 28.11%
15 0.00% 0.00% (MWh) Factor SE 3.37 5.63% 4.45%
16 0.00% 0.00% Bonus 150 6.01 5.57% SSE 2.14 2.31% 0.47%
17 0.00% 0.00% Vestas 660 28.83 6.07% S 2.12 3.03% 0.59%
18 0.00% 0.00% Notes SSW 2.09 2.57% 0.48%
19 0.00% 0.00% SW 2.18 2.71% 0.58%
20 0.00% 0.00% WSwW 3.21 7.41% 5.05%
21 0.00% 0.00% W 3.64 17.41% 17.26%
22 0.00% 0.00% WNW 3.21 10.09% 6.90%
23 0.00% 0.00% NW 2.71 9.58% 3.91%
24 0.00% 0.00% NNW 2.76 5.44% 2.37%
25 0.00% 0.00%
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Faro Grum Average Hourly Wind Speed at 6.5 Metres June 2003
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Faro Grum Average Hourly Standard Deviation of Wind Speed at 6.5 Metres June 2003
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Faro Grum Average Hourly Wind Direction at 6.5 Metres June 2003
400
Ly L4 L |
%\ 300 - \ l/“ /l W
© w/ h
2 1
@
g | \“
: I
o
|
o
c
'; 100 ’\Av r")f\ H VJ
0
2 6 8 10 12 14 16 18 20 22 24 26 28 30
Day of Month
Faro Grum Wind Analysis July 2002 to June 2003
Cathy Cottrell-Tribes September 2003 133




Temperature

Faro Grum Average Hourly Temperature July 2002
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Faro Grum Average Hourly Temperature August 2002
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Faro Grum Average Hourly Temperature September 2002
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Faro Grum Average Hourly Temperature October 2002
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Faro Grum Average Hourly Temperature November 2002
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Faro Grum Average Hourly Temperature December 2002
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Faro Grum Average Hourly Temperature January 2003
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Faro Grum Average Hourly Temperature February 2003
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Faro Grum Average Hourly Temperature Marc

h 2003

10

AAI\A

— 0
A A AT P AN
‘E 10 A N ) J A
LA Y l
-20 TJ \ \ \J J \ J z
)V‘
-30 {J/
40 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Day of Month
Faro Grum Wind Analysis July 2002 to June 2003
Cathy Cottrell-Tribes September 2003 142




00000000
222222

of Mont




Faro Grum Average Hourly Temperature May 2003
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Faro Grum Average Hourly Temperature June 2003
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