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Beaufort Sea Studies, NWT

. Recent studies were completed for
Ulukhaktok, Paulatuk, Sachs Harbour, and

uktoyaktuk.

* The following are a summary of the results
of these studies.
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Estimate annual mean wind speed at 30 m AGL.
Based on Canadian Wind atlas (windatlas.ca),
except for Tuktuyaktuk Sachs Harbo,
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Tuktoyaktuk

Long-term mean wind speed of 5.3 m/s at 37 m AGL
Diesel fuel: $0.40 per kWh or $1.48 per litre (3.7 kWh per litre)
Cost of capital 8.4%

Capital cost: $1,607,000; wind energy cost $0.64 to $0.66 per kWh

Required capital subsidy: $755,173 (equivalent to about $2,905 per
KW of capacity)

Required per kWh subsidy: $0.24 to $0.26 per kWh ($76,560 to -
$82,940 per year)

Based on the Tuktoyaktuk draft technical business plan (4 EW50
wind turbines).
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\ Paulatuk

« Long-term mean wind speed of 5.6 m/s at 37 m AGL
-T’g diesel fuel: $1.50 per litre or $0.429 per kWh (3.5 kWh per litre).
= Based on 8% cost of capital, medium operating cost, and




Paulatuk (cont’d)
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Sachs Harbour

« Long-term mean wind speed of 6.6 m/s at 37 m AGL

o ' fuel costing $1.50 per litre or $0.469 per kWh (3.2 kWh per litre).
« The project is a one EW50 wind turbine.

« Based on 8% cost of capital, medium operating cost, and diesel

« CQriginal site: replacement turbine and 25-m tower, capltal cost
$382,000; wind energy cost $0.464 per kWh

 Required capital subsidy: nil, Required per kWh sub5|dy1 nil
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a Sachs Harbour (cont'd)

 Long-term mean wind speed of 6.6 m/s at 37 m AGL

« fuel costing $1.50 per litre or $0.469 per kWh (3.2 kWh per litre).
 The projectis a one EW50 wind turbine.

' sed on 8% cost of capital, medium operating cost, and diesel
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Ulukhaktok (cont d)
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= —WukhaktoK (cont'd)

Diesel fuel: $1.50 per litre or $0.417 per kWh (3.6 kWh per litre).
The project is two EW50 wind turbines.
Based on 8% cost of capital, medium operating cost, and

East Ridge: capital cost $2,339,000; wind energy cost $0.995 / kWh
Required capital subsidy: $1,534,260

Required per kWh subsidy: $0.995 - $0.417 = $0.578 per kWh
($152,439 per year)

Limestone Ridge: capital cost $1.4M; wind energy cost $0.903 / kWh
Required capital subsidy: = $907,270 |

Required per kWh subsidy: $0.903 - $0.417 = $0.486 per kWh
($90,069 per year)



Ulukhaktok (cont’d)

Based on 8% cost of capital, medium operating cost, and diesel fuel
costing $1.50 per litre or $0.417 per kWh (3.6 kWh per litre). The
project is two EW50 wind turbines.

Three Hills: capital cost $1.25M; wind energy cost $0.678 / kwWh
Required capital subsidy: $575,900

Required per kwWh subsidy: $0.678 - $0.417 = $0.261 per kWh
($59,533 per year)

Power Plant Hill: capital cost $1.1M; wind energy cost $0.781 / kWh
Required capital subsidy: $647,400

Required per kWh subsidy: $0.781 - $0.417 = $0.364 ($64, 216 per
year)



Summary of Wind Energy Studies in NWT

Wind monitoring and completed wind prefeasibility studies to date

Northwest Territories

Annual mean Peak Proposed Installed Operating Avoided Subsidy
wind speed load size cost cost diesel needed
Pop. m/s @30m kW kW $kW $/kWh cost

Norman Wells (2008) 849 6.5* 1640 300 $880 $ 047 $ 028 $ 0.19
500 $ 7000 $ 040 $ 028 $ 0.12

Tuktoyaktuk (2008) 967 5.2 851 260 $5300 $ 055 $ 029 $ 0.26
300 $5600 $ 049 $ 029 $ 0.20

500 $5000 $ 047 $ 029 $ 0.18

Yellowknife (2008) 18,695 4.8 (37m) Hydro 300 $5200 $ 062 $ 028 $ 0.34

5.5 (80m) (diesel) 1500 $3300 $ 028 $ 0.28-$ --

Colville Lake (2008) 125 4.8* 103 30 $9400 $ 28 $ 043 $ -0.85
Gameti (2008) 301 4.5* 214 120 $15,000 >1.30 $ 031 >%$1.00
Ulukhaktok (2009) 416 6.5 469 130 $9600 $ 068 $ 042 $ 0.26
Paulatuk (2009) 321 5.6 254 65 $h Op2tll b FU. 70 5 0.48u$: 2084
Sachs Harbour (2009) 123 6.6 209 65 $ 5,900 0.46 $- 0.46 0
6.6 65 $10,800 0.65 $ 0.46 0.18

* Estimates based on Eniviroment Canada weather data.
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Figure 2: Time series of annual mean wind speed at 500 m above sea level (ASL) over Inuvik (58 m
ASL) and Cambridge Bay (25 m ASL) and the airport stations in six communities. The mean wind
speed at 500 m ASL for the period is 5.7 and 7.8 m's in Inuvik and Cambridge Bay respectively. The
rate of wind speed increase is about 0.2 m's per decade. The acronym UA is short for upper-air or
weather balloon measurements.




Annual mean wind speed above Norman Wells
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Figure 11: Time series of annual mean air temperature above the Norman Wells upper-air station at
comparable heights (400 m ASL) to Kee Scarp.
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