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Appendix 3

Electricity Cost as a Function of Diesel Cost

Fuel cost per litre

$1.25 $0.417
$1.30 $0.433
$1.35 $0.450
$1.40 $0.467
$1.50 $0.500

Electricity value per kWh as function of diesel 
fuel cost

Diesel fuel cost per kWh, diesel 
plant efficiency 3.0 kWh per litre
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Appendix 4

Bergey 10 kW Annual Energy Production

Wind Speed m/s Theoretical kWh
kWh @ 95% 
availability 10% for all losses

kWh diesel 
displaced

3 turbines, kWh 
diesel displaced

4.00 4,400 4,180 418 3,762 11,286
4.25 5,300 5,035 504 4,532 13,595
4.50 6,360 6,042 604 5,438 16,313
4.75 7,100 6,745 675 6,071 18,212
5.00 8,800 8,360 836 7,524 22,572
5.25 10,160 9,652 965 8,687 26,060
5.50 11,690 11,106 1,111 9,995 29,985
5.75 12,560 11,932 1,193 10,739 32,216
6.00 14,800 14,060 1,406 12,654 37,962
6.25 16,400 15,580 1,558 14,022 42,066
6.50 18,000 17,100 1,710 15,390 46,170

Bergey 10 kW EXCEL-S annual energy production
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Appendix 5
Colville Lake Wind Project  Capital Costs

Expected Expected

medium-high penetration medium-high penetration

Cost category Units Unit costs 3 Bergey 10 kW turbines 1 Wenvor 30 kW turbine

Project Design & Mgmt
project design lump sum $10,000 $10,000
environmental assessment lump sum $2,000 $2,000
project management lump sum $10,000 $10,000

Site Preparation
powerline and collection per km 1 $200,000 $10,000 $10,000
site work $1,000 $5,000 $5,000

Wind Equipment Purchase
wind turbines each $132,000 $100,000
Tower raising kit $5,000
cold weather premium $0 $0 $20,000
shipping each $0 $10,000 $10,000
transformers $10,000 $0 $1,000

Installation
foundations $5,000 $5,000 $5,000
equipment rental $3,000 $3,000 $3,000
utility interconnection $10,000 $10,000 $10,000
labour - assembly & supervision lump sum $5,000 $5,000
travel and accommodation lump sum $15,000 $15,000

Diesel Plant Modifications
dump loads 1 $0 $5,000 $5,000
plant modifications / integration 1 $25,000 $25,000 $25,000

Other
initial spare parts 1 $1,000 $1,000 $1,000

SUBTOTAL CONSTRUCTIO N $253,000 $237,000

Contingency lump sum $25,000 $25,000

TOTAL CONSTRUCTION $278,000 $262,000

Owners Costs
manage project organization lump sum $10,000 $10,000
negotiate agreements lump sum $10,000 $10,000

TOTAL OWNERS' COST S $20,000 $20,000

TOTAL PROJECT COS T $298,000 $282,000

Installed capacity kW 30 30
Installed cost per k W $9,933 $9,400

Colville Lake Project Capital Costs

3 Bergey 10 kW EXCEL-S wind turbines or 1 Wenvor 30 kW turbine; 30 kW of Capacity
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Annual project costs

Capital cost 
per kW

kW 
capacity Total capital

Annual 
mortgage cost 
@ 8%, 20 yrs

Low ann 
operating 

cost

Med ann 
operating 

cost

High ann 
operating 

cost
Total Ann 
cost low

Total Ann 
cost med

Total Ann 
cost high

$5,000 30 $150,000 $14,910 $1,000 $2,000 $3,000 $15,910 $16,910 $17,910
$6,000 30 $180,000 $17,892 $1,000 $2,000 $3,000 $18,892 $19,892 $20,892
$7,000 30 $210,000 $20,874 $1,000 $2,000 $3,000 $21,874 $22,874 $23,874
$8,000 30 $240,000 $23,856 $1,000 $2,000 $3,000 $24,856 $25,856 $26,856
$9,000 30 $270,000 $26,838 $1,000 $2,000 $3,000 $27,838 $28,838 $29,838

$10,000 30 $300,000 $29,820 $1,000 $2,000 $3,000 $30,820 $31,820 $32,820
$11,000 30 $330,000 $32,802 $1,000 $2,000 $3,000 $33,802 $34,802 $35,802

Capital cost 
per kW

kW 
capacity Total capital

Annual 
mortgage cost 
@ 6%, 20 yrs

Low ann 
operating 

cost

Med ann 
operating 

cost

High ann 
operating 

cost
Total Ann 
cost low

Total Ann 
cost med

Total Ann 
cost high

$5,000 30 $150,000 $12,825 $1,000 $2,000 $3,000 $13,825 $14,825 $15,825
$6,000 30 $180,000 $15,390 $1,000 $2,000 $3,000 $16,390 $17,390 $18,390
$7,000 30 $210,000 $17,955 $1,000 $2,000 $3,000 $18,955 $19,955 $20,955
$8,000 30 $240,000 $20,520 $1,000 $2,000 $3,000 $21,520 $22,520 $23,520
$9,000 30 $270,000 $23,085 $1,000 $2,000 $3,000 $24,085 $25,085 $26,085

$10,000 30 $300,000 $25,650 $1,000 $2,000 $3,000 $26,650 $27,650 $28,650
$11,000 30 $330,000 $28,215 $1,000 $2,000 $3,000 $29,215 $30,215 $31,215

Capital cost 
per kW

kW 
capacity Total capital

Annual 
mortgage cost 
@ 4%, 20 yrs

Low ann 
operating 

cost

Med ann 
operating 

cost

High ann 
operating 

cost
Total Ann 
cost low

Total Ann 
cost med

Total Ann 
cost high

$5,000 30 $150,000 $10,875 $1,000 $2,000 $3,000 $11,875 $12,875 $13,875
$6,000 30 $180,000 $13,050 $1,000 $2,000 $3,000 $14,050 $15,050 $16,050
$7,000 30 $210,000 $15,225 $1,000 $2,000 $3,000 $16,225 $17,225 $18,225
$8,000 30 $240,000 $17,400 $1,000 $2,000 $3,000 $18,400 $19,400 $20,400
$9,000 30 $270,000 $19,575 $1,000 $2,000 $3,000 $20,575 $21,575 $22,575

$10,000 30 $300,000 $21,750 $1,000 $2,000 $3,000 $22,750 $23,750 $24,750
$11,000 30 $330,000 $23,925 $1,000 $2,000 $3,000 $24,925 $25,925 $26,925

Colville Lake wind project annual costs as a function of capital and operating costs

Mortgage style repayments over 20 years at 8%, 6% and 4% interest

30 kW project
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Appendix 7
 30 kW Project Electricity Cost with Low Operating Costs

= Viable at fuel cost of $1.25 per liter, diesel fuel cost $0.417 per kWh
= Viable at fuel cost of $1.30 per liter, diesel fuel cost $0.433 per kWh
= Viable at fuel cost of $1.35 per liter, diesel fuel cost $0.450 per kWh
= Viable at fuel cost of $1.40 per liter, diesel fuel cost $0.467 per kWh
= Viable at fuel cost of $1.50 per liter, diesel fuel cost $0.500 per kWh
= Viable at fuel cost of $1.25 per liter, diesel fuel cost $0.417 per kWh plus subsidy of $0.15 for total of $0.567 per kWh

m/s > 4.5 4.75 5.00 5.25 5.50 5.75 6.00 6.25 6.50
8% Interest kWh > 16,313 18,212 22,572 26,060 29,985 32,216 37,962 42,066 46,170

Capital cost 
per kW

Total Ann cost 
low

$5,000 $15,910 $0.975 $0.874 $0.705 $0.611 $0.531 $0.494 $0.419 $0.378 $0.345
$6,000 $18,892 $1.158 $1.037 $0.837 $0.725 $0.630 $0.586 $0.498 $0.449 $0.409
$7,000 $21,874 $1.341 $1.201 $0.969 $0.839 $0.729 $0.679 $0.576 $0.520 $0.474
$8,000 $24,856 $1.524 $1.365 $1.101 $0.954 $0.829 $0.772 $0.655 $0.591 $0.538
$9,000 $27,838 $1.706 $1.529 $1.233 $1.068 $0.928 $0.864 $0.733 $0.662 $0.603

$10,000 $30,820 $0.042 $1.692 $1.365 $1.183 $1.028 $0.957 $0.812 $0.733 $0.668
$11,000 $33,802 $2.072 $1.856 $1.498 $1.297 $1.127 $1.049 $0.890 $0.804 $0.732

m/s > 4.5 4.75 5.00 5.25 5.50 5.75 6.00 6.25 6.50
6% Interest kWh > 16,313 18,212 22,572 26,060 29,985 32,216 37,962 42,066 46,170

Capital cost 
per kW

Total Ann cost 
low

$5,000 $13,825 $0.847 $0.759 $0.612 $0.531 $0.461 $0.429 $0.364 $0.329 $0.299
$6,000 $16,390 $1.005 $0.900 $0.726 $0.629 $0.547 $0.509 $0.432 $0.390 $0.355
$7,000 $18,955 $1.162 $1.041 $0.840 $0.727 $0.632 $0.588 $0.499 $0.451 $0.411
$8,000 $21,520 $1.319 $1.182 $0.953 $0.826 $0.718 $0.668 $0.567 $0.512 $0.466
$9,000 $24,085 $1.476 $1.322 $1.067 $0.924 $0.803 $0.748 $0.634 $0.573 $0.522

$10,000 $26,650 $0.037 $1.463 $1.181 $1.023 $0.889 $0.827 $0.702 $0.634 $0.577
$11,000 $29,215 $1.791 $1.604 $1.294 $1.121 $0.974 $0.907 $0.770 $0.695 $0.633

m/s > 4.5 4.75 5.00 5.25 5.50 5.75 6.00 6.25 6.50
4% Interest kWh > 16,313 18,212 22,572 26,060 29,985 32,216 37,962 42,066 46,170

Capital cost 
per kW

Total Ann cost 
low

$5,000 $11,875 $0.728 $0.652 $0.526 $0.456 $0.396 $0.369 $0.313 $0.282 $0.257
$6,000 $14,050 $0.861 $0.771 $0.622 $0.539 $0.469 $0.436 $0.370 $0.334 $0.304
$7,000 $16,225 $0.995 $0.891 $0.719 $0.623 $0.541 $0.504 $0.427 $0.386 $0.351
$8,000 $18,400 $1.128 $1.010 $0.815 $0.706 $0.614 $0.571 $0.485 $0.437 $0.399
$9,000 $20,575 $1.261 $1.130 $0.912 $0.790 $0.686 $0.639 $0.542 $0.489 $0.446

$10,000 $22,750 $0.031 $1.249 $1.008 $0.873 $0.759 $0.706 $0.599 $0.541 $0.493
$11,000 $24,925 $1.528 $1.369 $1.104 $0.956 $0.831 $0.774 $0.657 $0.593 $0.540

3 turbine project electricity cost per kWh as a function of wind speed and capital cost (low operating cost)

Cost per kWh below

Cost per kWh below

Cost per kWh below
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Appendix 7
 30 kW Project Electricity Cost with Medium Operating Costs

= Viable at fuel cost of $1.25 per liter, diesel fuel cost $0.417 per kWh
= Viable at fuel cost of $1.30 per liter, diesel fuel cost $0.433 per kWh
= Viable at fuel cost of $1.35 per liter, diesel fuel cost $0.450 per kWh
= Viable at fuel cost of $1.40 per liter, diesel fuel cost $0.467 per kWh
= Viable at fuel cost of $1.50 per liter, diesel fuel cost $0.500 per kWh
= Viable at fuel cost of $1.25 per liter, diesel fuel cost $0.417 per kWh plus subsidy of $0.15 for total of $0.567 per kWh

m/s > 4.5 4.75 5.00 5.25 5.50 5.75 6.00 6.25 6.50
8% Interest kWh > 16,313 18,212 22,572 26,060 29,985 32,216 37,962 42,066 46,170

per kW medium Cost per kWh below
$5,000 $16,910 $1.037 $0.929 $0.749 $0.649 $0.564 $0.525 $0.445 $0.402 $0.366
$6,000 $19,892 $1.219 $1.092 $0.881 $0.763 $0.663 $0.617 $0.524 $0.473 $0.431
$7,000 $22,874 $1.402 $1.256 $1.013 $0.878 $0.763 $0.710 $0.603 $0.544 $0.495
$8,000 $25,856 $1.585 $1.420 $1.145 $0.992 $0.862 $0.803 $0.681 $0.615 $0.560
$9,000 $28,838 $1.768 $1.583 $1.278 $1.107 $0.962 $0.895 $0.760 $0.686 $0.625

$10,000 $31,820 $0.044 $1.747 $1.410 $1.221 $1.061 $0.988 $0.838 $0.756 $0.689
$11,000 $34,802 $2.133 $1.911 $1.542 $1.335 $1.161 $1.080 $0.917 $0.827 $0.754

m/s > 4.5 4.75 5.00 5.25 5.50 5.75 6.00 6.25 6.50
6% Interest kWh > 16,313 18,212 22,572 26,060 29,985 32,216 37,962 42,066 46,170

Capital cost 
per kW

Total Ann cost 
medium

$5,000 $14,825 $0.909 $0.814 $0.657 $0.569 $0.494 $0.460 $0.391 $0.352 $0.321
$6,000 $17,390 $1.066 $0.955 $0.770 $0.667 $0.580 $0.540 $0.458 $0.413 $0.377
$7,000 $19,955 $1.223 $1.096 $0.884 $0.766 $0.665 $0.619 $0.526 $0.474 $0.432
$8,000 $22,520 $1.380 $1.237 $0.998 $0.864 $0.751 $0.699 $0.593 $0.535 $0.488
$9,000 $25,085 $1.538 $1.377 $1.111 $0.963 $0.837 $0.779 $0.661 $0.596 $0.543

$10,000 $27,650 $0.038 $1.518 $1.225 $1.061 $0.922 $0.858 $0.728 $0.657 $0.599
$11,000 $30,215 $1.852 $1.659 $1.339 $1.159 $1.008 $0.938 $0.796 $0.718 $0.654

m/s > 4.5 4.75 5.00 5.25 5.50 5.75 6.00 6.25 6.50
4% Interest kWh > 16,313 18,212 22,572 26,060 29,985 32,216 37,962 42,066 46,170

Capital cost 
per kW

Total Ann cost 
medium

$5,000 $12,875 $0.789 $0.707 $0.570 $0.494 $0.429 $0.400 $0.339 $0.306 $0.279
$6,000 $15,050 $0.923 $0.826 $0.667 $0.578 $0.502 $0.467 $0.396 $0.358 $0.326
$7,000 $17,225 $1.056 $0.946 $0.763 $0.661 $0.574 $0.535 $0.454 $0.409 $0.373
$8,000 $19,400 $1.189 $1.065 $0.859 $0.744 $0.647 $0.602 $0.511 $0.461 $0.420
$9,000 $21,575 $1.323 $1.185 $0.956 $0.828 $0.720 $0.670 $0.568 $0.513 $0.467

$10,000 $23,750 $0.033 $1.304 $1.052 $0.911 $0.792 $0.737 $0.626 $0.565 $0.514
$11,000 $25,925 $1.589 $1.424 $1.149 $0.995 $0.865 $0.805 $0.683 $0.616 $0.562

3 turbine project electricity cost per kWh as a function of wind speed and capital cost (medium operating cost)

Cost per kWh below

Cost per kWh below
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Appendix 7
 30 kW Project Electricity Cost with High Operating Costs

= Viable at fuel cost of $1.25 per liter, diesel fuel cost $0.417 per kWh
= Viable at fuel cost of $1.30 per liter, diesel fuel cost $0.433 per kWh
= Viable at fuel cost of $1.35 per liter, diesel fuel cost $0.450 per kWh
= Viable at fuel cost of $1.40 per liter, diesel fuel cost $0.467 per kWh
= Viable at fuel cost of $1.50 per liter, diesel fuel cost $0.500 per kWh
= Viable at fuel cost of $1.25 per liter, diesel fuel cost $0.417 per kWh plus subsidy of $0.15 for total of $0.567 per kWh

m/s > 4.5 4.75 5.00 5.25 5.50 5.75 6.00 6.25 6.50
8% Interest kWh > 16,313 18,212 22,572 26,060 29,985 32,216 37,962 42,066 46,170

Capital cost 
per kW

Total Ann cost 
high

$5,000 $17,910 $1.098 $0.983 $0.793 $0.687 $0.597 $0.556 $0.472 $0.426 $0.388
$6,000 $20,892 $1.281 $1.147 $0.926 $0.802 $0.697 $0.648 $0.550 $0.497 $0.453
$7,000 $23,874 $1.463 $1.311 $1.058 $0.916 $0.796 $0.741 $0.629 $0.568 $0.517
$8,000 $26,856 $1.646 $1.475 $1.190 $1.031 $0.896 $0.834 $0.707 $0.638 $0.582
$9,000 $29,838 $1.829 $1.638 $1.322 $1.145 $0.995 $0.926 $0.786 $0.709 $0.646

$10,000 $32,820 $0.045 $1.802 $1.454 $1.259 $1.095 $1.019 $0.865 $0.780 $0.711
$11,000 $35,802 $2.195 $1.966 $1.586 $1.374 $1.194 $1.111 $0.943 $0.851 $0.775

m/s > 4.5 4.75 5.00 5.25 5.50 5.75 6.00 6.25 6.50
6% Interest kWh > 16,313 18,212 22,572 26,060 29,985 32,216 37,962 42,066 46,170

Capital cost 
per kW

Total Ann cost 
high

$5,000 $15,825 $0.970 $0.869 $0.701 $0.607 $0.528 $0.491 $0.417 $0.376 $0.343
$6,000 $18,390 $1.127 $1.010 $0.815 $0.706 $0.613 $0.571 $0.484 $0.437 $0.398
$7,000 $20,955 $1.285 $1.151 $0.928 $0.804 $0.699 $0.650 $0.552 $0.498 $0.454
$8,000 $23,520 $1.442 $1.291 $1.042 $0.903 $0.784 $0.730 $0.620 $0.559 $0.509
$9,000 $26,085 $1.599 $1.432 $1.156 $1.001 $0.870 $0.810 $0.687 $0.620 $0.565

$10,000 $28,650 $0.039 $1.573 $1.269 $1.099 $0.955 $0.889 $0.755 $0.681 $0.621
$11,000 $31,215 $1.914 $1.714 $1.383 $1.198 $1.041 $0.969 $0.822 $0.742 $0.676

m/s > 4.5 4.75 5.00 5.25 5.50 5.75 6.00 6.25 6.50
4% Interest kWh > 16,313 18,212 22,572 26,060 29,985 32,216 37,962 42,066 46,170

Capital cost 
per kW

Total Ann cost 
high

$5,000 $13,875 $0.851 $0.762 $0.615 $0.532 $0.463 $0.431 $0.365 $0.330 $0.301
$6,000 $16,050 $0.984 $0.881 $0.711 $0.616 $0.535 $0.498 $0.423 $0.382 $0.348
$7,000 $18,225 $1.117 $1.001 $0.807 $0.699 $0.608 $0.566 $0.480 $0.433 $0.395
$8,000 $20,400 $1.251 $1.120 $0.904 $0.783 $0.680 $0.633 $0.537 $0.485 $0.442
$9,000 $22,575 $1.384 $1.240 $1.000 $0.866 $0.753 $0.701 $0.595 $0.537 $0.489

$10,000 $24,750 $0.034 $1.359 $1.096 $0.950 $0.825 $0.768 $0.652 $0.588 $0.536
$11,000 $26,925 $1.651 $1.478 $1.193 $1.033 $0.898 $0.836 $0.709 $0.640 $0.583

3 turbine project electricity cost per kWh as a function of wind speed and capital cost (high operating cost)

Cost per kWh below

Cost per kWh below

Cost per kWh below
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