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Weather Database X|
Reglon I N. & Central America] j Monthly Solar Monthly Avg  Monthly Avg Monthly Ava
Radliati Temperature  Rel Humiddy Vind Speed
Country | canada K| [Khnil] [°¢] %) [mis]
RicticelSdell] oc v| Jan | 172 102 125 5.0
: Feb 2.30 -8.9 72.0 5.0
Wealher Steion | st Hubert A ] e | 05 23 69.0 50
Latitude ] o Apr | 484 56 66.0 47
) May 5.13 12.7 64.0 44
Longtude [] | 7342 Jun | 611 17.9 67.0 42
Jul 614 20.6 69.0 3.6
» : ; fug | 548 19.0 135 36
Visit NASA Satellite Data Site Sep 3.85 14.2 75.0 3.9
Oct 2.52 8.0 74.0 44
Noy 1.49 14 11.0 4.7
Help | Paste Data Close Dec 1.34 7.0 770 a7
Date modified: 2004/11/01
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.(Centre, 2014

'- World Meteorological Organization
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(Environment Canada, 1993)( s ,5>
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*- Ottawa: Minister of Supply and Services Canada
'- The Canadian renewable energy wind and solar resource (CERES).

Ottawa: Minister of Supply and Services Canada.
- Numerical Logics Inc. (1998).

*- the World Radiation Data Centre (WRDC) Online Archive (1964-1993)
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- the Goddard Earth Observing Systems Version 1 (GEOS-1)

*- the International Satellite Cloud Climatology Project Version D (ISCCP
D-1)

'- the Geostationary Operational Environmen-tal Satellites (GOES)
*Polar-Orbiting Environmental Satellites (POES)

*US National Oceanic & Atmospheric Administration (NOAA)

’the Meteorological Satellites (Meteosat)

‘the European Space Agency

‘the Geostationary Meteorological Satellites (GMS)

‘the Japan Meteorological Agency
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User-Defined PV Module Type: ] Any vl

Region | South America d Help

Supplier I Matrix Solar Technologies ;I

Model | Pw 1000-100w-24v | Rt
aste Dats

Nominal P\ Modiule Efficiency (3%) | 114%
PV Module Rating (W) I 100
Number of PY Modules I 10 _%_i Close

Nominal PY Array Power (KW\) 1.00

Supplier Information  Other Information I

Yoltage [@ Peak Power] (Volts) 34 4
Current [@ Peak Power] (Amps). 29
Votage [Open Circut) (Volts): 43.2
Current [Short Circut] (Amps):. 3

Frame Area (m?). 0.88

Mounting Dimensions Thickness (mm). 24.5
Width (mm): 673

Length (mm) 1,335

Weight (kg): 11

Certification:

Date modified: 2005/01/31
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Power Systems

Wind twroines Gas turbnes
Hydro turbines Gas turbines — combined cycle
Photovoltaic modules Reciprocating engnes
Geatnermal systems Steam turbnes
Fue cels Cther

Heating Systems

Biomass heatng systems Bolers

Salar air heating systems (e.q. Solarwall®) Furnaces

Solar water heat ncluding pool heaters) Heaters

Windows for passive solar heating Heat pumps (air and ground-saurce

Cooling Systems

Heat pumps (air and ground-saurce Desiceant whesls
Ansarption chilers Free conling
Compressors Cther
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RETScreen Cost Analysis - Combined heating & power project

Settings - Apartment building - Toronto, Canada

 Presasititty enstysis @ Cost eterence
@ Feasibilty analysis  Second cumency mm"m’m SN2
cost Relative costs 5t

Feasibility study
Ste nvestigation pd 1 $ 004 400 1.5 $300- $1,000
Resource assessment pd 2 3 0|8 800 1.5 $300 - $1,000
Environmental assessment pd 2 $ 4018 800 1.8 $300 - §1,000
Proleninary design pd 2 3 wls 80 2.20 $300.- 91,000
Detaded cost estimate pd 2 $ 0|8 00 3-10 $300- $1,000
GHG baseine study & WP project 2 3 0l 0 $40,000- 60,000
Report preparation pd 2 3 wls 00 2.1§ 300 - 91,000
Project mansgement pd 2 ) 0l 80 2.8 $300- $1,000
Travel § accommodation pip 1 3 20018 2000
{Cvsum { cost 1 s so0|s 5000

3 5

Subtotet ] 13,600 30%

DSl Sy 5 i3 el Y S

5l T Lol y azlis o ijg0l Slgo Y-V
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'- Unit Cost Range
¥- Cost reference
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Gle Ect Bockmerk Ophions Heb
Cortorts| Index | Bock | Paw | << |
Azimuth of PV array/tracking axis

Mote that the azimuth must be entered with respect to true south and not magnetic
south Compasses pomt to magnenic north (the comples ¢ of magnetic south)
and anmuth directions based on this measure must be a ted for the magnetic

(for more refer to "Magnetic decknation”). If the azimuth
direction is being determaned from ste drawings. it should be determined what
reference the site north is using. Site north does not always correspond to true
north, as it is sometimes adjusted for convenience in the site and building
drawangs

Example: Collecior aces)
45 SW in Worthemn
Hemisol

s
o
Azimuth of a Phetovoltaic Array [adapicd from Ress, 1999]

Select the following topic for more mformation

nic declnabon
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One-axis, slope = 0, due south
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Two-axis

Monthly mean daily radiation calculated from hourly values [MJ/m2/d]
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Configuration

1

2

3
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Algarithm

RETEcreen

Liv-Jardan

RETScreen

Liv-Jardan

RETScreen

Liw-Jardan

RETScreen

Liv-Jardan

MBE
[MfrE]

-0.04

010

0.25

0.32

0Z2

1.30

0.20

1.28

MBE
[% of averans|

-0.24

-0.61

292

243

14.09

216

13.78

RMB3E
[NArr]

0.85

0.86

082

1.68

083

159

RMSE
[% of average]

.76

B.a1

B.89

Configuration

T

Algarithm

RETScreen

RETScreen
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MBE
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-0.06
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RMSE
(MU

1.73

1.07

RAMSE
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Global |Average Incident Solar PV Energy Genset Fuel
solar | Temp. Radiation Production Consumption
KWimé/d © KWinid KWh L
HOMER | RETScreen | HOMER | RETScreen | HOMER | RETScreen

Jan 6.33 233 498 494 139 129 164 172
Feb | 589 220 523 521 132 123 141 152
Mar | 458 18.3 499 482 139 127 172 173
Apr | 336 13.2 458 4.39 124 14 170 173
May 233 9.2 3.88 3.88 108 106 187 186
Jun 178 61 323 3.27 87 88 191 189
Jul 2,00 56 3.51 3.51 a8 a8 195 191
Aug 293 8.0 4.36 4.32 122 119 175 178
Sep | 372 1.2 4.34 417 17 10 176 176
Oct 528 153 514 493 143 132 169 170
Nov | 633 19.3 5.06 508 137 130 166 183
Dec 6.36 222 4.83 4.81 135 127 174 174
Year | 4.23 14.5 4.51 4.44 1,480 1,404 2,079 2,096
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°C-d °C-d °C m/s kPa kWh/m?/d % °C -
0 520 1.9 3.7 88.8 2.78 77.4% 1.2 —*
0 435 3.7 3.8 88.7 3.61 72.2% 2.5 :
0 351 8.7 3.8 88.6 4.44 63.9% 6.7 k
125 115 17.5 3.6 88.5 5.61 48.9% 14.2 ‘:
289 0 24.0 4.0 88.5 6.40 39.8% 19.3 A
422 0 29.2 4.6 88.2 7.15 34.6% 24.1
519 0 321 4.9 88.2 6.74 32.6% 26.8 ‘
504 0 31.0 4.7 88.3 6.26 32.5% 26.3 E
353 0 25.6 4.2 88.6 5.22 35.2% 21.8 B
Y
164 84 17.8 3.7 88.9 3.89 46.4% 15.3
0 272 10.1 3.6 89.0 2.90 59.4% 8.9 )
0 452 4.0 3.7 88.9 2.39 73.4% 3.4 b
2,376 2,230 17.2 4.0 88.6 4.79 51.3% 143 \C
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Clean Energy Project Analysis Software

Project information

Project name [ Solar Bathroom
Project location |

Prepared for [ Gas Office

]

1

]

Prepared by | Shahraki Et Al ]
Projecttype [ Heating ]
Technology [ Solar water heater ]

Analysis type [ Wethod 1 ]

Heating value reference | Higher heating value (HHV) ]

Show settngs O

Site Select climate data location

Climate data location | Semnan ]

Showdata @
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Climate data Project
Unit location location
Latitude N 356 356
Longitude E 534 53.4 |
Elevation m 1,451 1451 |
Heating design temperature °C -33
Cooling design temperature °C 323
Earth temperature amplitude °C 249
Daily solar

Air Relative radiation - Atmospheric Earth Heating Cooling
Month temperature  humidity horizontal pressure  Wind speed degree-days _degree-days

°C % KWh/m2/d kPa s °C *Cd *C-d
January 12 17.4% 78 888 9 520
February 25 72.2% 61 887 L7 435
March 67 63.9% 444 88 .7 351
April 14 48.9% 61 88! 17 115 125
May 19 8% 640 a8 24 289
June 24 34.6% 15 88 29 422
July 26 6% 74 88 32 519
August 28 5% 26 88 1 504
September 21 2% 22 a8 = 5 3563
October 15. 4% 89 88, 7 7. 84 164
November 8.9 .4% 90 89.f <] 0. 272
December 34 4% 39 a8 7 40 452
Annual 143 513% 479 886 40 172 2230 2376
Veasursda el

>

Complete Enerqgy Model sheet
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Heating project

Technology Solar water heater
Load characteristics
Application © Swimming pool
@ Hot water
Unit Basecase  Proposed case
Load type
Number of units - 1
Occupancy rate % 1
Daily hot water use - estimated Ld /A
Daily hot water use [ Lid | 2,580 | |
Temperature I °C | 60 | |
Operating days per week d 7
@ Percent of month used WMonth
January 60%
February 60%
March 60%
April 60%
May 0%
June
July
August
September
October 60%
Novembs 60%
December 60%

Supply temperature method
Water temperature - minimum
Water temperature - maximum °C

Unit

Heating MWh

User-defined

Basecase  Proposed case  Energy saved
164 00 100%

G-MJLQ; 035)'?, SleMbs | 99,9 YO-Y JSM:

Incremental
initial costs
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Resource assessment

Solar tracking mode Fixed
Slope 7 45.0
Azimuth k 0.0
Daily solar v
M Show data radiation - Qal!y solfar
> radiation - tilted
horizontal
Month kWh/m?/d KWh/m?/d

January 278 4.59

February 3.61 5.02

March 4.44 507

April 561 546

May 6.40 548

June 7.15 5.75

July 6.74 5.58

August 6.26 5.77

September 5.22 5.64

October 3.89 5.05

November 2.90 4.52

December 239 4.06

Annual 4.79 5.17
Annual solar radiation - horizontal MWh/m? 1.75
Annual solar radiation - tilted MWh/m? 1.89
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Solar water heater

Type Glazed
Manufacturer Solar Polar
Model

Gross area per solar collector m? 1.54
Aperture area per solar collector m? 1.12

Fr (tau alpha) coefficient 0.53

Fr UL coefficient [ (wim)C 1.21
Temperature coefficient for Fr UL \ (W/m?)/°C? 0.000
Number of collectors 15
Solar collector area m? 23.10
Capacity kW 11.76
Miscellaneous losses %

Sylse 3l ouilys o (See product database) Jolu ;8 Crand ek 5 i
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Heating system

Project verification Base case Proposed case

Fuel type \ Natural gas - m® | Natural gas - m® |

Seasonal efficiency \ 100% | 70% |

Fuel consumption - annual m? 1,476.2 0.0 m*
Fuel rate gm [ ot66 | 0000 | &me
Fuel cost § 245 0
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H Emission Analysis

GHG emission

Base case tC0o2 28
Proposed case tcoz2 0.0
Gross annual GHG emission reduction €02 28
GHG credits transaction fee % I:l
Net annual GHG emission reduction t€O2 28

GHG reduction income

GHG reduction credit rate stcoz [
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Initial costs

Heating system $ 0
[other $ 10,520
Total initial costs $ 10,520
Incentives and grants $ 3,150

Annual costs and debt payments

0&M (savings) costs

Fuel cost - proposed case

[other |
Total annual costs

@ | o o
‘3!

100

Annual savings and income

Fuel cost - base case $ 245
[other |
Total annual savings and income $ 245

|

Financial viability

Pre-tax IRR - assets % 28.5%
Simple payback yr 50.8
Equity payback yr 88

o390 Jlo Julow ¥V-F IS

20.9% Cumulative cash flows graph
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Heating system

Project verification Base case Proposed case
Fuel type Diesel (#2 oil) - L | Natural gas - m?
Seasonal efficiency 100% 70%

Fuel consumption - annual L 1,442.0 0.0

Fuel rate $iL | 0255 | 0.000

Fuel cost $ 368 0

0)5)9 C«}}w A Y-V JS»:

Emission Analysis

GHG emission

Base case 1Co2 3.9
Proposed case t1CO2 0.0
Gross annual GHG emission reduction tCo2 3.9
GHG credits transaction fee %

Net annual GHG emission reduction tco2 39

GHG reduction income

GHG reduction credit rate $nco2 |:|

S SIS als Lo YE-Y IS

Financial parameters

Inflation rate % 35.0%
Project life yr 25
Debt ratio % 0%
Initial costs

Heating system $ 0
Other $ 10,520
Total initial costs § 10,520
Incentives and grants $ 3,150
Annual costs and debt payments

0&M (savings) costs $
Fuel cost - proposed case $ 0
Other $

Total annual costs $ 100
Annual savings and income

Fuel cost - base case $ 368
Other $

Total annual savings and income $ 368
Financial viability

Pre-tax IRR - assets % 34.0%
Simple payback yr 215

Equity payback yr 7.0
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29.9% Cumulative cash flows graph
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Financial parameters

Inflation rate % 35.0%
Project life yr 25
Debt ratio % 0%
Initial costs

Heating system $ 0
[other $ 10,520
Total initial costs $ 10,520

Incentives and grants $ l:|

Annual costs and debt payments
O&M (savings) costs

Fuel cost - proposed case

[Other

Total annual costs

@ |h B @

Annual savings and income

Fuel cost - base case $ 245
Other $
Total annual savings and income $ 245

Financial viability

Pre-tax IRR - assets % 256%
Simple payback yr 725
Equity payback yr 99
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0.0% Cumulative cash flows graph
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Financial Analysis

Financial parameters

Inflation rate % 35.0%
Project life yr 25
Debt ratio % 0%
Initial costs

Heating system $ 0
|Other $ 10,520
Total initial costs $ 10,520

Incentives and grants $ l:l

Annual costs and debt payments

0&M (savings) costs $
Fuel cost - proposed case 5 0
[Other $

Total annual costs $ 100
Annual savings and income

Fuel cost - base case $ 368
[other $

Total annual savings and income $ 368
Financial viability

Pre-tax IRR - assets % 30.7%
Simple payback yr 393

Equity payback yr 8.0
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Project information

See project database

Project name

SolaLighting

Project location

Tehran

Preparedfor | power Research Institute
Preparedby | hahraki Et. Al
Projecttype | Power
Technology | Photovoltaic
Grid type | Off-arid
Analysis type | Method 1
Healing value reference | Higher heating value (HHV)
Show seftings
Language - Langue English - Anglais

User manual English - Anglais
Currency User-defined ¥
Symbol Toman
Units Meitric units
Site reference conditions Sefect clinate dota locator
Climate data location | Ti abad AFB

Yy s

Climate data Project
Unit location location
Latitude N 357 35.7
Longitude E 513 513 1
Elevation m 1,191 1,191 |
Heaing design °C N
Cooling design °C 37.
Earth temperature amplitude *C 23
Daily solar
Relative radiation - Atmospheric Earth Heating Cooling
Month Air temperature  humidity horizontal pressure degree-days _ degree-days
C KWhim?d kP °C “Cd *Cd
January 0 60. 44 10 465 0
February 3 33 25 356 0
March 08 73 239 ]
April 42 7 4 192
May 34.2% 2 7 375
June 6% G4 525
July % 750 632
August 2 % 92 595
Seplember 25 % 75 459
October 18, 2% 25 z I 264
November il 8% 92 88 7 192 48
December 56 2% 25 88 9 384 0
Annual 172 8% 2 87 153 1684 3,100
Measured at Cm ] [0 0

PEY S
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RETScreen Energy Model - Power project

ower project

Base case power system

Grid type Off-grid
Technology Grid electricity
Fuel rate Tom/kWh 300.000
Capacity KW
Annual O&M cost Tom
Electricity rate - base case Tom/kWh 300.000
Total electricity cost Tom 1,322,760
Load characteristics
© Method 1
© Method 2
Proposed case
Intermittent Hours of use per Days of use per Proposed case  usage time
resource-load Base case load day week load reduction reduction
Description AC/DC correlation w hid dhiw % %
rojectionLED(50W"4) AC Hegative 200.00 10.00 7 100%
lightingL ED(36W"28) AC Negative 1,008.00 10.00 7 100%
Unit Basecase  Proposed case
Electricity - daily - DC kWh 0.00 0.00
Electricity - daily - AC kWh 1208 0.00

& Percent of month used

Electricity - annual - DC
Electricity - annual - AC
Peak load - annual

FO-v s

Month
January 100%
February 100%
March 100%
April 100%
May 100%
June 100%
July 100%
August 100%
September 100%
October 100%
November 100%
December 100%
Base case Proposed case  Energy saved
MWh 0.000 0.000
MWh 4.409 0.000 100%
kWY

Py s
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Proposed case power system

Inverter

Capacity KW 0.5 Peak load - annual - AC
Efficiency % 80%

Miscellaneous losses % 0%

Battery

Days of autonomy d 4.0

Voltage 12.0

Efficiency % 80%

Maximum depth of discharge % 50%

Charge controller efficiency % 95%

Temperature control method Ambient

Average battery temperature derating % #OIV/O!

Capacity Ah 0
Battery KWh 2

Technology Photovoltaic

PY-Y S

Resource assessment

Solar tracking mode Fixed
Slope 30.0
Azimuth 00
B Show data
Daily solar
radiation -
horizontal
Month KWhim?/d
January 244
February 333
March 4.08
April 542
May 6.42
June 764
July 750
August 6.92
September 575
October 425
November 292
December 225
Annual 4.92
Annual solar radiation - horizontal MWh/m? 179
Annual solar radiation - tilted MWh/m? 197

FA-Y U

Electricity

Daily solar delivered to
radiation - tilted load
kWhim=/d MWh
356 0.00
436 0.00
4.65 0.00
559 0.00
6.09 0.00
6.94 0.00
6.94 0.00
6.93 0.00
6.47 0.00
549 0.00
425 0.00
342 0.00
5.40 0.00

=V JSS aile) oS (o0 9)lg 1y (soleiin (59 y 55 s Slatuine g g9 anldl jo

f4



Sl g 50w (653! g Sl

Photovoltaic

Type

Power capacity kW 448

Manufacturer ‘ BP Solar ‘

Model | mono-Si- BP 2140 § 32 unit(s)
Efficiency % 1.1%

Mominal operating cell temperature °C 45

Temperature coefficient % /°C 0.40%

Solar collector area m 404

Control method \ Maximum power paint tracker

Miscellaneous losses % 0.5%

Py S

iS55 Lasl zals e

ission Analysis

GHG emission
factor T8D GHG emission

Base case electricity system (Baseline) (excl. TRD] losses. factor
Country - region Fuel type CO2YMWh % COUMWh
[iren.Ilamic Rep. of [ Atyoes | 05 | I
GHG emission
Base case 102 25
Proposed case 1002 00
Gross annual GHG emission reduction t€02 25
GHG credits transaction fee %
Net annual GHG emission reduction 1co2 25 is equivalent to 25 ‘\CO?

GHG reduction income

GHG reduction credit rate TomtCO2 I:l

Be-Y s

: Jlo Julows Y-4-¥

Financial Analysis

Financial parameters

Inflation rate % 25 0%
Project life yr
Debt ratio %
Initial costs

Power system Tom 0
[Other Tom 62,719,000
Total initial costs Tom 62,719,000
Incentives and grants Tom | |
Annual costs and debt payments

O&M (savings) costs Tom [ 9
Fuel cost - proposed case Tom 0
[Other Tom 0
Total annual costs Tom

Annual savings and income

Fuel cost - base case Tom 1.322 760
[Other Tom 78.713.000
Total annual savings and income Tom 80,035,760

Financial viability

Pretax IRR - assets % 184 5%
Simple payback yr 08
Equity payback yr 0.6

OY-Y Ss
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0.0% Cumulative cash flows graph
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Project information
Project name Remote School

Project location Neuguen, Argentina

Prepared for local public utility

Prepared by Prepared by
Description Sample Studies

Show settings ¥

Language - Langue English - Anglais

User manual English - Anglais v

Site reference conditions Select climate data location

Neuquen Airport

Climate data location

Show data ™

Unit Climate data location Project location Source

Latitude N -390 -30.0

Longitude -68.1 -68.1
Elevation 27 21 Ground
Heating design temperature | 23 Ground
Cooling design temperature | 331 Ground
233 NASA

Earth temperature amplitude | °

OF-Y S
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RETScreen® Energy Model - Photovoltaic Project

Site Conditions Estimate Notes/Range
Project name
Project location
Nearest location for weather data - Neuquen A Complete SR&SL sheet
Latitude of project location N -39.0 -90.0 to 90.0
Annual solar radiation (tilted surface) MWh/m? 1.62
Annual average temperature °C 145 -20.0 t0 30.0
DC energy demand for months analysed MWh 0.162
AC energy demand for months analysed MWh 0.054
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System Characteristics
Application type
PV system configuration
Base Case Power System
Source
Fuel type
Specific fuel consumption
Power Conditioning

Inverter capacity
Average inverter efficiency

Battery
Days of autonomy required
Nominal battery voltage
Battery efficiency
Maximum depth of discharge

Battery temperature control

Suggested nominal battery capacity
Nominal battery capacity

PV Array
PV module type
PV module manufacturer / model #
Nominal PV module efficiency
NOCT
PV temperature coefficient
PV array controller
Miscellaneous PV array losses
Suggested nominal PV array power
Nominal PV array power
PV array area

Suggested inverter (DC to AC) capacity

Miscellansous power conditioning losses

Charge controller (DC to DC) efficiency

Average battery temperature derating

L/kWh

KW [AC)
KW [AC)
%

Estimate
Off-grid
PV/batte
Genset

Diesel (72 oil)
1,5000000

0.13
0.3
80%
0%

6.0
12.0
85%

poly-Si
BP Solar/Solarex/ MSX-50
10.6%
45
0.40%
0.37

3.8

Notes/Range

80% to 85%
0% to 10%

1.0to 15.0
12.0t0 120.0
50% to 85%
20% to 85%
85% to 85%

0% to 50%

See Product Database

4.0% to 15.0%
40 to 55
0.10% to 0.50%

0.0% to 20.0%

0O-Y s

& —Cewl 5L aw o a5 Jlo jlele 4 sl - Gl (65,3 adgi Jga o dalsl o

Annual Energy Production (9,00 months analysed)

Equivalent DC energy demand
Equivalent DC demand not met
Specific yield

Overall PV system efficiency
Renewable energy delivered

Estimate

Notes/Range
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Load Characteristics

Notes/Range

Application type -
Use detailed load calculator? yes/no
Description AC/DC Solar-load Load Hours of use Days of use
correlation per day per week
(kW) (hid) (d/wk)

Lights (school) DC Negative 0.255 2.00 5
Lights (apartment) DC Negative 0.060 2.00 7
TV AC Negative 0.080 2.00 T
WVCR AC Negative 0.027 0.50 7
Radio & tape recorder AC Negative 0.025 1.00 7
Radio telephone (transmit) DC Negative 0.120 0.50 7
Radio telephone (standby] DC Zero 0.006 8.00 T

Daily average Annual
DC energy demand kKWh (DC) 0.582 161.7
AC energy demand kKWh (AC) 0.199 54.2
AC peak load kW (AC) 0.132

Return fo Energy Model sheet

OV-Y S
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Site Latitude and PV Array Orientation Estimate Notes/Range
Nearest location for weather data - Neuguen A See Weather Database
Latitude of project location °N -39.0 -90.0 t0 90.0
PV array tracking mode - Fixed
Slope of PV array ° 55.0 0.0 to 90.0
Azimuth of PV array ° 180.0 0.0 to 180.0
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Monthly lnputs |
Fraction of Monthly average Monthly Monthly average Monthly
month daily radiation average daily radiation solar
used on horizontal temperature in plane of fraction
surface PV array
Month (0-1) (kWh/m?/d) (*C) (kWh/m?/d) (%)
January 1.00 6.33 23.3 4.94 100%
February. 1.00 5.89 22.0 5.21 100%
March 1.00 4.58 18.3 4.82 100%
April 1.00 3.36 13.2 4.39 29%
May 1.00 2.33 9.2 3.88 99%
June 0.00 1.78 6.1 3.27 -
July 0.00 2.00 5.6 3.51 -
August 0.00 2.94 8.0 4.32 -
September 1.00 3.72 11.2 417 99%
October 1.00 5.28 15.3 4.93 100%
November) 1.00 6.33 19.3 5.08 100%
December 1.00 6.36 222 4.81 100%
Annual Season of use
Solar radiation (horizontal) MWh/m? 1.55 1.34
Solar radiation (tilted surface) MWh/m? 1.62 1.28
Average temperature “C 14.5 17.1

DAY IS
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Relative Quantity Unit Cost
Initial Costs (Credits) Unit Quantity Unit Cost Amount Costs Range Range
Feasibility Stud
m [ Cost | 16 [Ars I0] ARS 540 - -
Sub-total : “ARS 640  178%
Development
I I I | ARS - - -
Sub-total ARS B 00%
Er
L I I I ARS - - -
Sub-tatal ARS - O0%
Renewable Ene: RE) Equipment
PV module(s) KWp 0.40 ARS _ BBOD| ARS 3,520 - -
Transportation project ARS - - -
| | ARS - - -
[ | | ARS - - -
Sub-ttal : ARS 3,520
Balance of Equipment
Module support structure m? kX ARS 55 | ARS 208 - -
Inverter KW AC 03 ARS 560 | ARS 165 - -
Batteries (770 Ah @ 12V) kWh 9 ARS 80 | ARS 739 - -
Other electrical equipment kWp 0.40 ARS 400 - -
System installation kWp 040 ARS 0 800 - -
Transportation project 1 ARS 250 | ARS 250 - -
Genset & shelter [ Credit | 1 ARS 3200 | ARS  (3.200) - -
";%mmum | Credt_| T ARS 250 | ARS (250; - -
Sub-total - ARS (888) 2477
Miscellaneous
Tearing ) e w P . .
Contingencies % 10% ARS 3272 ARS 327 - -
SUb-atal TR
Initial Costs - Total
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Relative
Costs

Unit Cost
Range

Quantity
Range

Annual Costs (Credits) Quantity
o&m
Property taxes/Insurance pruiect ARS
Q&M labour p-h ARS -
Annual inspection [ Cost 1 ARS 100 | ARS 100
Genset maintenance | Credit 1 ARS 500 | ARS (500)

Contingencies % 0% ARS 100 _ARS

Unit Cost Amount

Sub-total ARS 400) 100.0%
[Annual Costs - Total ARS (400} 00.0%

FA-Y S
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Interval Unit Cost
Periodic Costs (Credits) Unit Cost Range Range

Battery replacement

End of project life - ARS - Go to GHG Analysis sheat
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RETScreen” Greenhouse Gas (GHG) Emission Reduction Analysis - Photovoltalc Project
Use GHG analysis sheet? Type of analysi s

Background Information

Yes

Project Information

Froject name Remote School

Global Warming Potential of GHG
1 ton CH, tons COy
1ton N;O = 310 tons CO,

(IPCC

{IPCC 1926)
1996)

Project location

Neuquén, Argentina

Basa Casa Elsctricity Systam (Refaranca)

Fuel type Fuel mix COo; CHy N;O Fuel conversion GHG emission
factor factor factor efficiency factor
(%) {kg/G.J) {kglGJ) (kg/GJ) (%) {tgo/MWh)
Diesel (%2 oil) 100.0% 741 0.0020 0.0020 6.2% 4.336

Fual type Fual mix CO, CHy N, O Fusl conversion GHG amission
factor factor factor efficiency factor
(%o) {kg/GJ) {kg/GJ} (kg/GJ) (%) {teoz/MWhH)
Electricity system
olar 100.0% 0.0 0.0000 0.0000 100.0% 0.000

GHG Emission Reduction Summary

PY-Y S

Base case GHG Proposed case GHG Annual energy Annual GHG
emission factor emission factor deliverad emission reduction|
(teopMWh) {teog/MWh) {MWh} (tegg)
Electricity system 4.336 0.000 0.229 0.99
et GHG emission reduction .

oz ol bzl (655 an e (o sla el Ceond jo ( Jlo Jdow aF y jo
oS o )l 1y 055, yee Jsb g o35 75 e g8 ol 2 5 eg il i

Debt ratio

ARS/L 0.750
L —

ARSIteoo[ -] Income tax analysis?

Avoided cost of energy
RE production credit

GHG emission reduction credit

Energy cost escalation rate % 5.0%
Inflation % 2.5%
Discount rate % 9.0%
Project life yr 25

% 0.0%

yes/no No
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Project Costs and Savings

Initial Costs Annual Costs and Debt
Feasibility study 17.8% ARS 640  O&M ARS (400)
Development 0.0% ARS -
Engineering 0.0% ARS -
RE equipment 97.8% ARS 3,520  Annual Costs - Total ARS (400)
Balance of equipment -24.7% ARS (888)
Miscellaneous 9.1% ARS 327 Annual Savings or Income
Initial Costs - Total 100.0% ARS 3,599 Energy savings/income ARS 257
Capacity savings/income ARS -
Incentives/Grants ARS [ ]
Annual Savings - Total ARS 257
Periodic Costs (Credits)
Battery replacement ARS 989 Schedule yr # 3,6,9,12,15,18,21,24
ARS -
ARS -
End of project life - ARS -
FO-Y JSs
Photovoltaic Project Cumulative Cash Flows
Remote School, Neuquén, Argentina
Yaar-to-positiva cash flow 7.8 yr IRR and ROI 13.6% Net Prasent Valus ARS 1,686
14,000
12000
10,000
7 8,000
<
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Site Conditions Estimate Notes/Range
Project name Community Water Pumping
Praject location El Kelaa des Sraghna, Morocco
Nearest location for weather data - Marrakech Complete SR&SI sheet
Latitude of project location °N 318 -90.0 to 90.0
Annual solar radiation (tilted surface) MWh/m? 2.08
Annual average temperature *C 19.6 -20.0 to 30.0
\Water demand for months analysed m? 10,422.8
Equivalent pumping energy demand MWh 0.669
System Characteristics Estimate Notes/Range

Application type - Water pumping

Base Case Power and Pump System
Source - Genset
Fuel type - Diesel (#2 oil)
Specific fuel consumption LiL 0.0002210

PV Water Pump
Motar type -
Pump system efficiancy % 15% te 75%

PV Array
PV module type - mono-Si
PV module manufacturer / model # BP Solar/Solarex/ BP270F See Product Database
Nominal PV module efficiency % 11.1% 4.0% to 15.0%
NOCT *C 45 40to 55
PV temperature coefficient %/°C 0.40% 0.10% to 0.50%
PV array controller -
Miscallaneous PV array losses % 0.0% to 20.0%
Suggested nominal PV array power KWp 1.87
Nominal PV array powsr KWp
PV array area m? 17.0

Power Gonditioning
Miscallaneous power conditioning losses % 0% 0% to 10%

Notes/Range

Water delivered
Specific yield
QOverall PV system efficiency

Renewable energy deliverad




1AA| Sl BT 50 e (65 g Sl

2 ailygy sl lawgio 9 Juo 50 eolawls ge slaole (piuas Jb dwle Ceond jo

oS o Laretio |y S5 5n 0553 AC L DC 3 yae sla b ol yan 4 PV ayl,T abaus
(FA-Y 5 VoY S asile)

Monthlylnputs |
Fraction of Monthly average Monthly Monthly average Monthly
month daily radiation average daily radiation solar
used on horizontal temperature in plane of fraction
surface PV array
Month (-1 (kWh/m#/d) °C) (kWh/m?/d) (%)
January .00 3.31 2.2 5.13 100%
February .00 4.06 3.8 5.26 100%
March .00 5.19 5.8 5.79 100%
April 1.00 6.17 1/.3 5.80 100%
May 1.00 6.94 20.6 5.71 100%
June .00 7.53 23.8 5.78 100%
July .00 7.75 28.3 6.09 100%
August .00 7.11 28.3 6.32 100%
September .00 5.97 25.3 6.27 100%
October .00 4.67 21.1 5.92 100%
November 1.00 3.56 16.3 5.32 100%
December 1.00 3.11 12.6 5.08 100%
Annual Season of use
Solar radiation (horizantal) MWh/m? 1.99 1.99
Solar radiation (tilted surface) MWh/m? 2.08 2.08
Average temperature °C 19.6 19.6
Fa-Y S
Load Characteristics Estim Notes/Range
Application type -
Use detailed load calculator? yes/no
Water
Description pumping Unit # of units Water use Daily water
application per unit required
(m®/d)
People Domestic Person 487.0 lperson 45.0 21.92
Livestock Livestock Head 166.0 L/d/head 40.0 6.64
Daily water requirement m’/d 28.56
Suction head m 0.0
Drawdown m 1.0
Discharge head m 21.0
Pressure head m 0.0
Friction losses % 7% 5% to 10%
Total head m 235
Daily Annual
Equivalent energy demand kWh 1.83 668.57
Return to Energy Model sheet
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Relative Quantity Unit Cost
Initial Costs (Credits) Unit Quantity Unit Cost Amount Costs Range Range
Feasibility Stud
easibility study [ Cost ] 1 JUss 1000 ]uss 1,000
Sub-total : Uss 1,000 5.3%
Development
I ES —] uss -
Sub-total : uss - 0.0%
Engineerin,
T T 0SS —] uss .
Sub-total : uss - 0.0%
Renewable Energy (RE) Equipment
PV module(s) kWp 1.89 USS 5,000 Juss 9,450
Transportation project 1 uss - | uss -
| USs -] uss
| | PES —]uss -
Sub-total ; USs . 8450  50.2%

Balance of Equipment

Medule support structure m? 17.0 [VEH 100 JUss 1,703
Water pump project | 1 UsSs 1500 Juss 1,500
Pipes/reservoir project | 1 USS 2,000 Juss 2,000
Other electrical equipment kWp 1.89 Us§ 500 |uss 945
System installation kWp 1.89 Uss 350 |Uss 662
Transportation project 1 Uss 500 |UsS 500
[Diesel pump [_Credit 1 Uss 650 | Uss (650)
| USS —| uss .

Sub-total : uss 6,659 35.4%

Miscellaneous

Training pho | Juss  -|uss .
Contingencies % 10% Uss 17,108 USS 1,711

Sub-total : USS 1711 ERED

Initial Costs - Total Uss 18,820 100.0%
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Relative Quantity Unit Cost
Annual Costs (Credits) Unit Quantity  Unit Cost Amount Costs Range Range
0&M
Property taxes/Insurance project uss -] uss -
0O&M labour p-h 1 Uss 200 | USS 200
[Diesel pump O&M [ Credit 1 USS 100 | uss (100)
US$ - | USS -
Contingencies % USS 100 _USS -
Sub-lotal TUSS 100 T000%
Annual Costs - Total US§ 100 100.0%
Interval Unit Cost
Periodic Costs (Credits) Period Unit Cost Amount Range Range
Pump refurbishing Cost 5yr uss$ 150 | USS 150 - -
Diesel pump overhaul Credit 4yr Uss 200 | US$ (200)
us$ - -
End of project life - US$ - | Us§ - Go o GHG Analysis sheet
YY-Y s
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Base Case Electricity System (Reference)

Fuel type Fuel mix CO, emissi CH,4 emissi N,;O issi Fuel i GHG emission
factor factor factor efficiency factor
%) (kg/GJ) (kg/GJ) (kg/GJ) (%) (tgoz/MWh)
Diesel (#2 oil) 100.0% 741 0.0020 0.0020 2.7% 9.959
Proposed Case Electricity System (Mitigation)
Fuel type Fuel mix CO; emission CH, emissi N,O emissi Fuel ¢ i GHG emission
factor factor factor efficiency factor
(%) (kg/GJ) (kg/GJ) (kg/GJ) (%) (tcos/MWh)
Electricity system
Solar 100.0% 0.0 0.0000 0.0000 20.0% 0.000
GHG Emission Reduction Summary
Base case GHG Proposed case GHG Annual energy Annual GHG
emission factor emission factor delivered emission reduction
(teoa/MWh) (teoa/MWh) (MwWh) (teos)
Electricity system 9.959 0.000 0.669 6.66

Net GHG emission reduction  tcoalyr 6.66

mplete Financial Summary sheet
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RETScreen® Financial Summary - Photovoltaic Project

Annual Energy Balance

Project name Community Water Pumping

Project location El Kelaa des Sraghna, Morocco  Nominal PV array power kWp 1.88
Equivalent pumping energy demand MWh 0.669

Renewable energy delivered MWh 08689 GHG analysis sheet used? yes/no Yes
Met GHG emission reduction topalyr 8.68

Firm RE capacity KW Net GHG emission reduction - 20 yrs  tooe 133.18

Application type Water pumping  Type of fuel displaced Diesel (#2 ail)

Avoided cost of energy USSIL Deht ratio Y 0.0%

RE production eredit R I

GHG emission reduction credit  USSitees[—— —] Income tax analysis? yes/no| No

Energy cost escalation rate % 4.0%
Inflation % 2.0%
Discount rate % 0%
Project life \is 20
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Project Costs and Savings

Initial Costs Annual Costs and Debt
Feasibility study 53% UsSs 1.000 Q&M uss 100
Development 0.0% Uss -
Engineering 0.0% uss -
RE equipment 502% USE 9450  Annual Costs - Total uUss 100
Balance of equipment  354% USS 6,659
Miscellaneous 9.1% uss 1.711_ Annual Savings or Income
Initial Costs - Total 100.0% uS$ 18,820 Energy savings/income uss 599
Capacity savings/income uss -
Incentives/Grants uss [
Annual Savings - Total uss 599
Periodic Costs (Credits)
Pump refurbishing uss 150  Schedule yr #5,10,15,20
Diesel pump overhaul Uss (200) Scheduls yr#4,8,12,16,20
uss -
End of project life - UES -
Financial Feasibility
Caleulate RE production cost? yes/no Mo
Pre-tax IRR and ROI % -1.0% Caleulate GHG reduction cost? yesino| Mo
After-tax IRR and ROI % -1.0%
Simple Payback yr 37.7  Project equity uss 18,820
Year-to-positive cash flow yr more than 20
Met Present Value - NPV UES (12,101)
Annual Life Cycle Savings uss (1.328)
Profitability Index - Pl - (0.64)

YO-Y S
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Yearly Cash Flows

Year Pre-tax After-tax Cumulative
# uUss uUss uss
0 (18,820) (18,820) (18,820)
1 521 521 (18,299)
2 544 544 (17,756)
3 568 568 (17.188)
4 809 809 (16,379)
5 453 453 (15,827)
6 645 845 (15,281)
7 673 673 (14,608)
8 937 937 (13.671)
9 733 733 (12,839)
10 582 582 (12,357)
11 798 798 (11,559)
12 1,086 1,088 (10,474)
13 868 868 (9,608)
14 805 805 (8,701)
15 742 742 (7,959)
16 1,259 1,259 (6,700)
17 1,027 1,027 (5.673)
18 1,070 1,070 (4,603)
19 1,118 1,118 (3.,487)
20 1,238 1,238 (2,249)

VEY S

Photovoltaic Project Cumulative Cash Flows
Community Water Pumping, El Kelaa des Sraghna, Morocco

Yoaro-postive cash fiow morn than 20 yr Mot Prasant Vaiue USS (12,101)

3 4 5 & T B B W 1 @ 13 W B W 7 oW W

Cumdativa Gash Flows (US5)
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- BRITISH COLUMBIA

*- NorthwesTel

-t he CANMET Energy Diversification Research Laboratory (CEDRL)
*- a typical VHF repeater power supply

*- typical potash battery power systems
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'- SOLTEK Solar Energy
‘- Whitehorse, Yukon Territory
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Estimate Notes/Range

Site Conditions

Project name

Project location

Nearest location for weather data
Latitude of project location

Annual solar radiation (tilted surface)
Annual average temperature

DC energy demand for months analysed
AC energy demand for months analysed

Telecom (Batte

British Columbia, Canada

Whitehorse A, YT Complete SR&SL sheet
°N 60.7 -90.0 to 90.0
MWh/m? 1.1
°C -1.0 -20.0 to 30.0
MWh 0.037
MWh 0.000

va-y s
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12.5% PV ool Jo3le 5,50 40

Clamped PV 4,1 J s
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Application type - Off-grid
PV system configuration - PVf:aneE
Base Case Power System
Source - Non»recharéeable batteries
Power Conditioning
Suggested inverter (DC to AC) capacity kW (AC) 0.00
Inverter capacity kW (AC) 0.0
Average inverter efficiency % 0% 80% to 85%
Miscellaneous power conditioning losses % 0% 0% to 10%
Battery
Days of autonomy required d 30.0 1.0to 15.0
Nominal battery voltage v 12, 12.0 to 120.0
Battery efficiency % 80% 50% to 85%
Maximum depth of discharge % 50% 20% to 85%
Charge controller (DC to DC) efficiency % 95% 85% to 95%
Battery temperature control - Ambient
Average battery temperature derating % 6% 0% to 50%
Suggested nominal battery capacity Ah 565
Nominal battery capacity Ah
PV Array
PV module type - mono-Si
PV module manufacturer / model # Siemens/ SM50-H See Product Database
Nominal PV module efficiency % 12.5% 4.0% to 15.0%
NOCT °C 45 40 to 55
PV temperature coefficient %/°C 0.40% 0.10% to 0.50%
PV array controller -
Miscellangous PV array losses % 0.0% to 20.0%
Suggested nominal PV array power kWp 0.15
Nominal PV array power KWp
PV array area m? 1.6

Annual Energ Estimate Notes/Range
Equivalent DC energy demand
Equivalent DC demand not met

Specific yield
Overall PV system efficiency
Renewable energy delivered
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Site Latitude and PV Array Orientation Estimate Notes/Range
Nearest location for weather data - Whitehorse A, YT See Weather Database
Latitude of project location °N 60.7 -90.0 to 90.0
PV array tracking mode - Fixed
Slope of PV array ° 85.0 0.0 to 90.0
Azimuth of PV array : 0.0 0.0 to 180.0

Fraction of Monthly average Monthly Monthly average Monthly
month daily radiation average daily radiation solar
used on horizontal temperature in plane of fraction
surface PV array
Month (0-1) (KWhim?/d) (°c) (kWhim2/d) (%)
January| .00 0.3 -18.7 1.59 100%
February 00 1.0 -13.1 3.15 100%
March .00 2.5! -7.! 4.69 100%
April .00 4.2 0.3 4.29 100%
May| .00 5.36 6. 395 100%
June .00 5389 116 3.85 100%
July 00 528 2.0 363 100%
August| .00 4.00 123 3.39 100%
September| 00 2.44 753 2.92 100%
October 1.00 147 0.7 2.34 100%
November| 1.00 0.44 -10.0 1.64 100%
December 1.00 0.19 -15.9 1.18 100%
Annual Season of use
Solar radiation (horizontal) MWh/m? 1.01
Solar radiation (tilted surface) MWh/m? 1.1 1.1
Average temperature ! -1.0 -1.0

C
AY-Y S

Load Characteristics Notes/Range
Application type i
Use detailed load calculator? yesino
Daily average Annual
DC energy demand kWh (DC) | 0.100 36.5
AC energy demand k'Wh (AC) 0.000 0.0
AC peak load kW (AC) 0.000 |
Solar-load correlation - [ Zero

Return to Energy Model sheet
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I Costs (Credits)

Unit Cost

Relative

Amount Costs

I
Feasibility Study

Unit Cost
Range

I s s -
Sub-total -] - 0.0%
Development
B — I I IS 18 -
Sub-total : H - 0.0%
Engineerin
Other Cost_| il I3 7500 ] § 1,500
Sub-total : 5 1,500 52.2%
Renewsable Energy (RE) Equipment
PV module(s) KWp 0.20 8,000 | s 1,800 $5,500 - 8,000
Transportation project | 1 500] s 500
Module mounting kit [ Cost | 1 250 | 8 250
’tg— [ | 1s -
Sub-total : H 2,350 81.7%
Balance of Equipment
Module support structure m? 18 -1 - $0 - $200
Inverter kW AC 0.0 -1s -
Batteries (1150 Ah @ 12 V) kWh 14 401 $ 5,520
Other electrical equipment KWp 0.20 500 | $ 300 $700-$1,500
System installation kWp 0.20 5008 500 $900-32,500
Transportation project [ 1 000 | 5 2,000
Potash batt,, install+transport | Credit | 1 8005 (2.,800)
I [ -l =
Sub-total : S (1,480) -51.5%
Miscellaneous
Training p-h 75 150
Contingencies % 0 356 5-40%
Sub-total ; = 506
Initial Costs - Total S 2,876

nual Costs (Credits)
O&M

Property taxes/Insurance
O&M labour

project

p-h

Credit

9,800

Potash batt replacement |
I

%

0%

00

$
g -
s (9,800)
$
3

Unit Cost
Range

1-5%

Contingencies
Sub-ofal ©
Annual Costs - Total

= (o800 100.0%

Periodic Costs (Credits)
replacement

Cost

10 yr

$

Unit Cost

Amount

End of project life

Go to GHG Analysis sheet
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Project Information Global Warming Potential of GHG
Project name Telecom (Battery) 1ton CH,= 21 tons CO, {IPCC 1996)
Project location British Columbia, Canada 1ton N0 = 310 tons CO; (IPCC 1996)
Base Case Electricity System (Reference)
Fuel type Fuelmix  CO, emission CH, emission N,O emission Fuel conversion GHG emission
factor factor factor efficiency factor
(%) (kg/GJ) {kg/GJ) (kgiGJ) (%) (tooe/MWh)
Other 100.0% 741 0.0020 0.0020 100.0% 0.269
Proposed Case Electricity System (Mitigation)
Fuel type Fuel mix CO; emission CH, emission N;O emission Fuel conversion GHG emission
factor factor factor efficiency factor
(%) (kg/GJ) (kg/GJ) (kgIGJ) (%) (o /MWh)
Electricity system
Solar 100.0% 0.0 0.0000 0.0000 100.0% 0.000
‘GHG Emission Reduction Summary
Base case GHG Proposed case GHG Annual energy Annual GHG
emission factor emission factor delivered emission reduction
MWh (tgge/MWh) (MWh; (tegp)
Electricity system 0.269 0.000 0.036 0.01
TNel GHG emission reducion  toazly! 001
Complete Financisl Summary sheet
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Annual Energy Balance

Project name Telecom (Battery)
Project location British Columbia, Canada Nominal PV array power kWp 0.20
Equivalent DC energy demand MWh 0.037
Renewable energy delivered MWh 0.036  GHG analysis sheet used? yesino Yes
Net GHG emission reduction tegalyr 0.01
Firm RE capacity kW [ 1 Net GHG emission reduction - 25 yrs tege 0.25
Application type Off-grid __ Type of fuel displaced None
Debt ratio % 80.0%
RE production credit Skwh [ -] Debtinterestrate % 8.0%
Debt term yr 10
GHG emission reduction credit ~ Sftge, [ -] Income tax analysis? yes/no Yes
Effective income tax rate Yo 43.6%
Loss carryforward? yes/no No|
Depreciation method - Straight-line
Depreciation tax basis % 85.0%
Energy cost escalation rate %o 2.5%
Inflation % 2.5%| Depreciation period yr 5|
Discount rate % 9.0%| Tax holiday available? yes/no No
Project life yr 25

AV-Y S
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Project Costs and Savings
Initial Costs Annual Costs and Debt
Feasibility study 00% § - 08M $ (9,800)
Development 0.0% $ -
Engineering 52.2% $ 1,500 Debt payments - 10 yrs $ 343
RE equipment 81.7% $ 2,350 Annual Costs - Total s (9,457)
Balance of equipment -51.5% $ (1.480)
Miscellaneous 17.6% $ Annual Savings or Income
Initial Costs - Total 100.0% s 2,876 Energy savings/income $ -
Capacity savingsfincome $ -
Incentives/Grants s [
Annual Savings - Total s -

Periodic Costs (Credits)
Battery replacement

End of project life -

5,000 Schedule yr # 10,20

CERERER S

Financial Feasi

Pre-tax IRR and RO!
After-tax IRR and ROI
Simple Payback
Year-to-positive cash flow
Net Present Value - NPV
Annual Life Cycle Savings
Profitability Index - Pl

Calculate RE production cost?

% 1689.6% Calculate GHG reduction cost?
Y% 1453.4%

yr 0.3 Project equity

yr 0.1 Project debt

$ 64,663  Debt payments

$ 6,583 Debt service coverage

- 112.44

575
2,300
343
28.30

A=Y IS

Year Pre-tax After-tax ~ Cumulative
# $ H $
0 (575) (387) (387)
1 9,702 5,616 5,229
2 9,853 5,752 10,981
3 10,211 5,891 16,872
4 10,475 6,034 22,906
5 10,745 6,179 29,085
6 11,022 6,115 35,200
7 11,306 6,267 41,466
8 11,598 6,422 47,889
9 11,896 6,581 54,470
10 5,802 3,134 57,604
11 12,858 7,252 64,856
12 13,180 7.433 72,289
13 13,509 7.619 79,909
14 13,847 7.810 87,718
15 14,193 8,005 95,723
16 14,548 8,205 103,929
17 14,912 8.410 112,339
18 15,285 8,621 120,959
19 15,667 8,836 129,795
20 7,865 4,436 134,232
21 16,460 9,283 143,515
22 16,871 9,515 153,030
23 17,293 9,753 162,784
24 17,726 9,997 172,781
25 18,169 10.247 183,028

AT S
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Photovoltaic Project Cumulative Cash Flows
Telecom (Battery), British Columbia, Canada

Year-to-positive cash flow 0.1 yr IRR and ROI 1453.4% Net Present Valus § 64,863
200,000
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Month Average Wind Speed
(m/s)

Jan
Fab
Mar 53
Apr
May 51

Jun

Jul 57
Aug 58

Sep
Oct 6.2
Now

Dec B.0
Yearly Average 5.8
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Project information

Project name | BKW-ofi-grid

!

Project location | mashhad 1
Prepared for | W-5 ]

Prepared by | ER |
Projecttype [ Fower |
Technology [ Wind turbine |

Grid type | Off-grid |

Analysis type [ Method 1 |

Heating value reference [ Lower heating value (LHV} ]

Show sefings O

Site reference conditions Sl nimats 9518 fazakn

Climate data location [ Mashhad (AFBICiv)

Show data E

VE-F S
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Climate data Project
Unit location location
Latitude N 383 363 |
Longitude E 598 506 |
Elevation m 959 959
Heating design e 51
Cooling design temperature e 359
Earth temperature amplitude C 256
Daily solar

Air Relative radiation - Atmospheric Earth Heating Cooling
Month humidity pressure _ Wind speed _ter degree-days _dearee-days

e % Kidh/m/d KPa mis 3 *cd “Cd
January 08 712.3% il 15 533 0
February 29 7.8% 50 31 423 0
March 82 5.7¢ 50 87 304 0
April 7.4 50 7. 108 132
May 7 89 288
June 347 89 420
July 5 7 89 499
August 6% 2 ¥ 434
September 1% X 288
October 6% . 133 15
November 86 0% Y 6 282 0
December 34 6% I 35 453 0
Annual 138 51.5% 3 .5 16.8 2236 2176
Measured at Cm ] 10.0 0.0

@ ‘5‘; a Complets Energy Model shest
1O-F s
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Resource method

Weasured at
Wind shear exponent

Wind turbine

Power capacity per turbine
Manufacturer

Model

Number of turbines
Power capacity

Hub height

Rotor diameter per turbine
Swept area per turbine
Energy curve data

Shape factor

Swyso 4l p ye VoA @ adhate

Electricity
Mashhad delivered to
Wind speed (AFBICiv) load
Month mis mis MWh
January 23 23 0.00
February 31 31 023
March 4.1 41 0.54
April 41 41 051
May 41 41 051
June 47 47 068
July 50 0 0.80
August 4.4 44 0.60
September 35 3. 0.32
October 2.8 28 0.00
November 20 20 0.00
December 18 19 0.00
Annual 3.5 3.5 4.18
m 10
KW 60
[ Eoltec SAS |
| Scirocco E5.6-6 - 18m |
1
KW 8.0 s 5,500
m 18 38ms
m 6
m 25
Standard
20

VF-F S
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Array losses % & Show data Per turbine
Airfol losses %
Miscelaneous losses %
Avaiabilty % [ sso% |
Gross energy production vk 5
Summary Losses coefficient 0.89
Capacity factor 8.0% Specific yield i 170
Electricity delivered to load MWh 42 a77%
Peak load power system
Technology [ Reciprocating engine ]
Fueltype [ Diesel (#2 ol - L |
Fuel rate EN 1.000
Charger efficiency %
Suggested capacity e 1.0
Capacity K 1 100w 1 See proguct datsbase
Electricity delivered o load Mwin 46 52.3%
Manufacturer [ ]
Model
Heat rate
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HFl_Emission Analysis

GHG emission

Base case tcoz2 M7

Proposed case tco2 8.1

Gross annual GHG emission reduction tcoz2 58

GHG credits transaction fee %

Net annual GHG emission reduction tCco2 56 is equivalent to 2393 |Litres of gasoline not consumed

GHG reduction income

GHG reduction credit rate sitcoz I:I

VA s

Jlo 33 7¥ )58 38,5 5k o b Lo Ve (b o pitces sbranso 4y b o jloged
Ol Jlo Yo (b 50 |y s IS (o a3 gl cnl el oaal o5 US540
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Financial Analysis

Financial parameters

Infiation rate %
Project life yr
Debt ratio %
Initial costs
Power system 5 5,800 100.0%
Other 5 0.0%
Total initial costs s 5,800 100.0%
Incentives and grants 5 I:l 0.0% Cumulative cash flows graph
Annual costs and debt payments 7000 |
0&M (savings) costs 3 2000
Fuel cost - proposed case s 2271 . ‘
[other | g £ s
Total annual costs 3 2571 g
3 400m
=
Annual savings and income £ 000
Fuel cost - base case 5 4,845 g
[Other ] ] e 2000
Total annual savings and income s 4845 % 1000
Financial viability 5 [
Pre-tax IRR - assets o% 411% [} L——7 3 4 5 6 7 & © 10 1 12 12 14 15 18 17 % 10 4
Simple payback yr 28 -10.000
Equity payback yr 28 Year

1A-F s
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Project information

Project name [ 6KW-off-grid ]
Project location [ llam |
Prepared for [ M-S ]
Prepared by | ER |
Project type [ Power |

[ Wind turbine |

Grid type | Off-grid ]
Analysis type [ Hethod 1 |
[ ]

Heating value reference Lower heating value (LHV)

Show seftings O

Site reference conditions SHE A A

Climate data location [ am

Show data
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Climate data Project
unit location location
Latitude N 336 336 ]
Longitude E 46.4 46.4 |
Elevation [m 1101 1,101 |
Heating design temperature | 13
Cooling design | 386
Earth temperature ampitude | s 276
Daily solar

Air Relative radiation - Atmospheric Earth Heating Coaling
Month humidity horizontal pressure _ Wind speed degree-days _degree-days

C % KhimPid a m = “ca “ca
January 63 5 6% . X 6.8 363 0
February 76 =5.9% H 291 0
Warch 12. i7.0% 183 65
April 19, 8% X X 22, 269
May 25 5¢ 469
June 30 & 4 603
July 33, 7 716
August 32 E B . 702
September 285 2. 555
October 224 2 4. 383
November 142 4 X 14 28
December 82 5 3 304 [
Annual 200 3 5 o 227 1,256 3,889
Measured at [Cm ] 10.0 0

ey
@ L @ Complete Energy Model sheet
NED A

Y-F s
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Electricity
delivered to
Resource methad Wind speed Tlim load
Month mis mis M¥h
January 3.5 35 0.36
February 37 37 0.37
March 35 35 0.43
Apil 4.0 4.0 0.45
May 4.3 43 0.58
June 45 45 064
July 44 44 053
August 43 43 0.58
September 4.2 42 052
Ostober 4.0 40 043
Movember 37 37 0.33
December 36 36 0.35
Annual 4.0 4.0 5.78
Measured at m 10
Wind shear enpanent
Wind trbine
Power capacity per tubine K 6.0
Manulfacturer [ Eoltec 585 |
Madel | Siciracen E5 66 - 16m |
humber of turbines 1
Power capacity Kt 6.0
Hub height m 15 44mis
PRatar diameter per turbing m ]
Swept ares per turbine m' 25
Energy cuive data Standard
Shape Factor 20

YY-F S

ool 0 0351 (5551 ady mlie byt g5 wdg 4 bgrpe @l ny Jshr o
50 S A Ll 60l pmyei Lawgy sodgi lgi 05d oo camlive a5 jeblen
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| —
Aray losses % 00% @ Show data Per turbine
Aol losses % 30%
Miscellaneous losses % 30%
Puailabiity % 9 0%

Mh 6

Summary 1 083
Capacity factor % 1.0% Specifc yield Kb 2%
Electricty defiverad to load Mih 58 66.0%
Peak load power system
Technology i engine |
Fuel type Diesel (22 o) - L |
Fuel rate S 1,000
Charger efficiency % 100.0%
Suggested capacity K 10
Capacity o 100.0% — fuct database
Electricity defivered to load Wih 30 A%
Manufacturer |
Mode! |
Heat rate KW 18,000

YY-F s
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1 Emission Analysis

GHG emission

Base case 1C02 n7

Proposed case tco2 4.0

Gross annual GHG emission reduction tco2 71

GHG credits transaction fee %

Net annual GHG emission reduction tco2 77 is equivalent to 3,309 [Citres of gasoline not consumed

GHG reduction income

GHG reduction credit rate sico2 [ ]

YEF USs
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Financial Analysis

Financial parameters

Inflation rate %
Project ife ¥
Dedt ratio
Initial costs
Power system $ 5,800 100.0%
[otner | $ [ | 00%
Total initial costs $ 5,800 100.0%
Incentives and grants 5 | 0.0% Cumulative cash flows graph
Annual costs and debt payments 0000
O&H (savngs) costs $ 2000 ‘
Fuel cost - proposed case § 1477 - 0000
Other ] $ [ 2
Total annual costs $ 1777 % 000

2
Annual savings and income 5§ o
Fuel cosi - base case $ 4645 § o0
[Otner ] 5 [ 2 am
Total annual savings and income $ 4,645 g 10000

E 0
Financial viability 3 100 b—T 2 3 & 5 & 7 8 9 0 1 2 13w 8T W
Pre-ax IRR - assels % 55.4% )
Simple payback w 20 20000
Equity payback ¥ 19 Year
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Project information See project dstabase
Project name [ BKW-off-arid |
Project location | tabriz |
Prepared for [ -5 |
Prepared by | ER |
Project type [ Power |
[ Wind turbine |
Gridtype | Off-grid |
Analysis type [ Method 1 |
Heating value reference [ Lower heating value (LHV) ]

Show seftings O

. & Seiect ciimat cali
Site reference conditions AL

Climate data location \ Tabriz (Iran-Ab/Civ)

Show data ©

VP S
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Climate data Project
Unit location location
Latitude N 381 1
Longtude E 463 %3 |
Elevation m 1,361 1,381 |
Heating design e 85
Cooling design temperature: el 340
Earih temperature amplitude el 232
Daily solar

Air Relative radiation -  Atmospheric Earth Heating Cooling
Month temperature humidity horizontal pressure __ Wind speed degree-days _degree-days

e % WA/ [ s G cd Cd
January 27 701% 203 87.0 42 35 642 0
February 0.4 61.5% 283 8.8 46 22 515 0
March 57 52.8% 375 86.3 58 34 387 0
April 111 52.3% 481 26.0 67 109 207 33
May 166 47.2% 6.22 858 6.3 163 43 205
June 219 36.9% 772 854 77 219 0 357
July 262 35.0% 761 85.0 97 242 0 502
August 256 33.1% 683 852 9.3 226 0 484
September 212 36.6% 556 857 65 18.0 0 3%
October 139 459% 383 6.3 47 17 127 121
November 7.1 627% 258 86.7 37 44 377 0
December 1.0 68.2% 194 6.9 39 15 527 0
Annual 123 50.2% 485 5.1 6.1 106 2785 2,037
Measured at Cm] [0 T o0 7]
@ @ Complete Ensrgy Moded sheet

YV-F S
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Resource method

Measured at
Wind shear exponent

Wind turbine

Power capacity per turbine
Manufacturer

Model

Number of turbines
Power capacity

Hub height

Rotor diameter per turbine
Swept area per turbine
Energy curve data

Shape factor

Tabriz (Iran-
Wind speed AbICiv)
Month mis mis
January 42 42
February 46 48
March 58 58
April 67 67
May 53 53
June 1 77
July 9.7 87
Auvugust 9.3 93
September 6.5 65
October 47 47
Movember 37 37
December 39 39
Annual 6.1 6.1
| m 10 10
0.15
KW 6.0
[ Eoltec SAS
[ Scirocco E56-6 - 18m
1
KW 6.0
m 18 87 mis
m 6
m 25
Standard
20

YA-¥ s

Electricity
delivered to
load
MVUR
057
063
113
1.1
1.14
1.1
1.14
114
1.1
0.70
0.37
0.46
10.62

sl s 03,51 (651 adgi wlie lawgi Gl wdg 4 bgye @l nj gl o

Sl VL pl 60l (g8 Lawgs (sads Gl 098 e aaline a5 sblen
il Jlo S b 5o 5koyse b US 51 it ao s TV a5 el Jlu Jsb

Sg g0 u*"l‘ w9 lawg )b pled g oo yao )98l 55 Jno gody olg cdl> ol jo
Sl pl j0 13 09l w98 aSld w4 Wil o myes Lawed Gaddgs (Slal Gl g

Asay losses % 00% & Show data
Aufod losses % 30%
Miscellanous losses % 30%
Auailabilty % 95 0%
Gross anergy production
Summary Losses cosficient
Capacity factor % 202% Spacific yisld
Electricity delvered to load W 106 213%
Peak load power system
Technology engine ]
Fuel type Diesel (#2 i) - L |
Fuel rate 7
Changer efficiency 1
Suggested capacity v
Capacity W 100.0% 1
Eleciricity delvered to losd MV 00 0.0%
Manulacturer [ ]
Model | |
Heat rate kJRWh 18,000

Por turbine
Mwh 15
08
KWhm? 544
—_—
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1 _Emission Analysis

GHG emission

Base case 1Cco2 17

Proposed case tC02 0.0

Gross annual GHG emission reduction 102 17

GHG credits transaction fee %

Net annual GHG emission reduction tcoz 17 is equivalent to
GHG reduction income

GHG reduction credit rate shcoz [ ]

Yoo¥ S

5,013

u.:.ol) Oygo 50 ol odal ) Jglaz o SIS slajlE 59,5 a4 by ye Dledlb
L aS o aales lga 0,ls COz slalzds 515 -5 VY,V jlade o5l 55 Jpo lawss (L JS
SolS glre 4 cpl g a8l als » a4 o] Jlade dalaie pl jo (6oL o ye8 5l colaiu]
8155 drs bawss CO2 518 5 VLY adss ials g Jgsl5 (6] 0 e

il e

Litres of gasoline not consumed

F ol oy o8, o b Jlo Vo o 4o e slaezn 4 byvye Jlogas
Jlo Yo (b 53 1) s U5 (raz iy ylog00 cnl el onal o5 IS5 )0 oo
Ol i gl an o v 4 ol Jlo 5L 8 Slay o5 jebplen .ams oo (i
Solopope Al Vo o0,90 ;0 Yo DA« v s50> j0 lanie H9>dd e el g ool
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Financial Analysis

Financial parameters

Cumulative cash flows graph

—

/

2 3 4 5 6 7 8 8 WM @ @MW BT B

Inflation rate %
Project life W
Debtratio % 1
Initial costs
Power systam $ 5,800 100.0%
Other 5 [ 0.0%
Total initial costs $ 5,800 100.0%
Incentives and grants H 1 0.0%
Annual costs and debt payments f40000
O&M (savings) costs 5 oo
Fuel cost- proposed case $ 0 —
Other s [ ] £ oo
Total annual costs B 300 g

g wm
Annual savings and income % w00
Fuel cost - base case $ 4545 8
[Other 5 [ ] £ wom
Total annual savings and income s 4645 ®

: am
Financial viability 3 o
Pre-acIRR - assels % 81.9% =
Simple payback y 13 2000
Equity payback ¥ 13

Year
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Site Condition: Estimate Notes/Range
Project name Green Power Production See Online Manual
Project location Alberta, Canada
Wind data source Wind speed
Nearest location for weather data Lethbridge A, AB See Weather Database
Annual average wind spesd mis 6.2
Height of wind measurement m 10.0 3.0to 100.0 m
Wind shear exponent - 0.10 to 0.40
Wind speed at 10 m mis
Average atmospheric pressure kPa 60.0 to 103.0 kPa
Annual average temperature R -20 10 30 °C

System Characteri: Notes/Range
Grid type
Wind turbine rated power KW
Number of turbines -

Wind plant capacity KW

Hub height m 6.0to 100.0 m
Wind speed at hub height mis

Array losses % 0% to 20%
Airfoil soiling and/or icing losses % 1% to 10%
‘Other downtime losses % 2% to 7%
Miscellaneous losses % 2% to 6%

Annual Energy Production

Estimate
Par Turbine

Notes/Range

Wind plant capacity

600

600

Unadjusted energy production MWh 1,933 1,933
Prassure adjustment coefficient - 0.90 0.80 0.59 to 1.02
Tempsraturs adjustment cosfficient - 1.03 1.03 0.98to 1.15
Gross energy production MWhH 1,792 1,792
Losses cosfficient - 0.95 0.95 0.75to 1.00
Specific yield KWhim? 1,120 1,120 150 to 1,500 kWh/m?
Wind plant capacity factor % 32% 32% 20% to 40%
Renewable energy delivered MWh 1,704 1.704
61134 61134

Complete Cost Anaivsis sheet

version 3.0 © Minister of Natural Resources Canada 1987 - 2004. NRCan/CETC - Varennes

Y- s
(69b (ymy95 (50L yud lie ale) miS oo i 1) (60L (o8 Dlaseine aslol o
59959 Sl O’“’L“"‘ »9 «(... 9 Ko &5.: 9 o..\.;)’l....: US)....J ‘)933) )Jaﬁ “,)Lm aLD.a)‘

(FFF B YF-F IS0 558 oo o ks slaces o

RETScreen® Equipment Data - Wind Energy Project

Wind Turbine Characteristics

Wind turbine rated power kW See Product Database
Hub height m 40.0 6.0to 100.0 m
Rotor diameter m 44 7t080m
Swept area m? 1,621 3510 5,027 m?
Wind turbine manufacturer Vestas Wind Systems

Wind turbine model VESTAS V44/600kW

Energy curve data source - User-defined Site specific

Notes/Range

YE-f S
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700

600 4

Power (kW}

200

100 1

‘Wind Turbine Production Data

500 4
400

300 4

Wind speed Power curve data Energy curve data
(mi/s) (kW) (MWh/yr)
[4] 0.0 -
1 0.0 -
2 0.0 -
3 0.0 -
4 0.0 -
5 304 -
6 773 1,108.0
7 35.0 1,562.0
8 06.0 2,000.0
9 287.0 -
10 371.0 -
1" 450.0 -
12 14.0 =
13 58.0 -
14 82.0 -
15 94.0 =
16 98.0 -
17 00.0 -
18 00.0 -
19 00.0 -
20 00.0 -
21 - =
22 - =
23 -
24 -
25 =
Power and Energy Curves
—a— Power —@—Eneray
2,500
+2000 9«
=
+ 1.500 E
=
=]
+ 1.000 E
w
500
o
2 10 12 14 16 18 20 22 24
Wind speed (m/s)
Return to

Y5F S

Energy Model sheet

Rl 3l Gl &5 (qwdige g drwgs o iw Sl slaas pa lal e o a5 o

Sl o ja daslsl jo o (YV-F JSG Bollas) oS oo 0)ls 1) oaido Ll ol
(A=Y U8 Gillae) 0eiS (o0 ot |y L2l 5 (6155 sloasyjo g boasy s e
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Initial Costs (Cradits]
Feasibility Stugy

Site Inveatigation pd 3.0 2 g
Wind respurce assessment met tower 1 s $
Ervironmentsl asssasment pd 5.0 s $
Preliminary dealgn p-d 20 ]
Dedalled cost estimate pd 4.0 5
3HE naselne study znd MP project H
Report preparation pd 1.0 $
Project management pd 20 §
Travel and accommedation pirip 4 3
[Otner - Feasinilty study == 1 5
Sub-total: 3 2.9%
Develapment
PPA negotiason pd 1.0 $ 5
Permits and approvais pd 3.0 3 3
Land rights project 1 H ]
Land sunvey pd 4.0 ]
GHG valldation and reglatretion project H
Froject financing p-d 1
Lagal and aceounting p-d 3
Project management peyr 010 H ]
Travel and accommedation peirip & $ 5
[Oner - Development [ Coat 1 H §
Sub-total B 5%
ineering
nd turbines) micro-sitng pd 1.0 5
Mechenical design pd 1.0 -]
Electrical dezgn pd 106 3
il design pd 100 g
Tenders and contrasting pd 5.0 $
Construction supensalon peyr 0.20 3
[Oener - Engineering [ Coat E 3
Sub-totsl: 5 4.5%
Energy Equipment
Wind turbines) L 600 s H $1,000 - 3,000
Spare parts % 1.0% g 5 0.0% - 30.0%
Transporstion turbine 1 s 5
[Gther - Energy equipment T | 1 H $
Sub-total: H 782,200
Balanes af Plant
Wind turbinefs) foundation]s) turbine 1 H $ 60,000
Wind turbinefs) erection turbine 1 H 3
Rosed construction | km -] - SDK - $80K«m
Tranamizalon line |__&m 4.00 % 50,000
Sl project H -
Control and O&M buliding(s) ouliding 1 $
Transporiation project 1 $
[Omer - Belence of plant I C% 1 3
Sub-totsl: H
Miscellaneous
Traning p-d 4.0 3 1
Commisaloning pd 4.0 $ $
Contingenclea % 3% £ 1133400 §
nierest during construction [ 8E&% 12 monthis) | § 1,167,402 %
‘Sub-totsl: L
initial Cests - Total
YY-F S
nnual Costs (Credits) Unit ‘Quantity Unit Cost Amount Relative Costs  Quantity Range  Unit Cost Range
0O&M
Land lease project B 1300 § 1,300
Property taxes project B 3,000 § 3,000
Insurance premium project 3 12950 | § 12,950
Transmission liné maintenance % 3.0% £} 50,000 3 1,500 3.0% -6.0%
Parts and labour kWh 1,703,977 5 0.010 | § 17,040 S0.007 - 50.024
GHG menitoring and verification project 5 - 8 -
‘Community benafits - H -1 8 -
Travel and accommadation p-trip 12 H 300 8 3,600
General and administrative % 10% E 35,380 3 3839 1% - 20%
5 s . .
Contingancias | 3 10% 5 43329 ‘ 3 4333 10% - 20%
[Annual Costs - Total $ 47,662 100.0%
Periodic Costs (Cradits) Period Unit Cost Amount Intarval Range Unit Cost Range
Major Component Repair Cost 15yr 3 150,000 | § 150,000
5 = 8 -
5 -1 8 -
End of project life - H -1 8 - Go to GHG Analysis sheat
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RETScreen® Greenhouse Gas (GHG) Emission Reduction Analysis - Wind Energy Project

Use GHG analysis shest? Yes Type of analysis: Standard
Potential COM project? [ No |
Background Information
Project Information Global Warming Potential of GHG
Project name Green Power Production Project capacity 0.60 MW 21 tonnes CC; = 1 tonne CH, (IPCC 1996)
Project location Alberta, Canada Grid type Central-grid 310 tonnes CC;= 1 tonne N;O (IPCC 1998)
Base Case Electricity Sys Baseline]
Fuel type Fuel mix CO; emission CH, emission  N;0 emission  Fuel conversion T&D GHG emission
factor factor factor efficiency losses factor
(%) (kg/GJ) (kg/GJ) (kg/GJ) (%) (%) (tooa/MWh)
Natural gas 100.0% 56.1 0.0030 0.0010 45.0% 8.0% 0.481
Electricity mix 100% 135.5 0.0072 0.0024 8.0% 0.481
Does baseline change during project life?[___ No ]
Fuel type Fuel mix CO; emission CH, emission N30 emission  Fuel conversion T&D GHG emission
factor factor factor efficiency losses factor
(%) (kglGJ) (kglGJ) (kglGJ) (%) (%) (tcop/MWh)
Electricity system
Wind 100.0% 0.0 0.0000 0.0000 100.0% 0.000

Ya-f s

GHG Emission Reduction Sum:

Base case Proposed case End-use Gross annual GHG credits Net annual
GHG emission GHG emission annual energy GHG emission transaction GHG emission
delivered reduction fee reduction

factor factor
[Ttcozmwh) [ICO2MWR) | {MWh) (tcoa) (%) (tooz)

Electricity system 0.481 0.000 1,568 770 770

feof S
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RETScreen® Financial Summary - Wind Energy Project

Annual Energy Balance

Project name Green Power Production
Project location Alberta, Canada
Renewable energy delivered MWh 1,704  Net GHG reduction trgalyr 770
Excess RE available MWh -
Firm RE capacity kW
Grid type Central-grid  Net GHG emission reduction - 25 yrs for 19 248
Avoided cost of energy Debt ratio Yo 60.0%
RE production credit Debt interest rate % B.5%
Debt term yr 10
GHG emission reduction credit Shteng : Income tax analysis? yes/no
Effective income tax rate %
Loss camyforward? yes/no
Depreciation method -
Depreciation tax basis %
Energy cost escalation rate % 3.0%| Depreciation rate %

Inflation % 25%
Discount rate % 9.0%] Tax holiday available? yes/no I No

Project life W 25

FI-F S

Proj Costs and Saving

Initial Costs Annual Gosts and Debt
Feasibility study 28% 8 35300  O&M s 47 862
Development 45% s 54,800

i 45% 8 54600  Debt payments - 10 yrs s 111,877
83.8% S 782,200  Annual Costs and Debl - Total B 159,538
Balance of plant 163% 5 200.000
Miscellaneous 79% 8 $6.437  Annual Savings or Income
Initial Costs - Total 100.0% & 1,223,437  Energy savingsiincome s 138,318
Capacity savings/income s -

Incentives/Grants s C—

Annual Savings - Total B 136,318

Periodic Costs (Credits)

Major Component Repair s 150,000  Schedule yr# 15
s -
s -

End of project life - s -

Financial Feasibilit

Calculate energy production cost? yes/no
Pre-tax IRR and ROI % T9%

After-iax IRR and RO % 9.5% Calculate GHG reduction cost? yesin [ ol
Simple Payback yr 138

Year-to-positive cash flow yr 156  Project equity s 489,375
Net Present Value - NPV s 19763  Project debt s 734,062
Annual Life Cycle Savings s 2,012  Debt payments Siyr 111,877
Benefit-Cost (B-C) ratio - 1.04 _ Debt service coverage - 0.82

FY-F U
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Yaarly Cash Flows

Year Pre-tax After-tax Cumulative
# -] ] $
0 (489 375) (146.,812) (1468 812)
1 (20,322) (28 487) (175, 299)
2 (17,331) (27.511) (202.810)
3 (14, 245) (26 566) (229 377)
4 (11,059) (25,8659) (255,036)
5 (7,771} (24 796) (279 832)
& {4,379) (23,985) (303,817)
7 (B7T) (23,235) (327 053)
8 2,736 (22,555) (349 608)
g 6,465 (21,855) (371,563)
10 10,313 (21,448) (383,008)
11 128,160 80,835 (302,174)
12 130,258 03,785 (208 388)
13 134 4886 896,830 (111,559)
14 138 849 09471 (11,588
15 (73,8584) (53,203) (B4, 791}
16 147 847 108,558 41,767
17 152,790 110,009 151,778
18 157 737 113,570 265,348
14 162,840 117,245 382,501

20 168,107 121,037 503,628

21 173,540 124,949 628,577

22 178,147 128,986 757 563

23 184,931 133,151 90,713

24 190,800 137,448 1,028,161

25 197,058 141,882 1,170,043
FY-F s
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Wind Energy Project Cumulative Cash Flows
Green Power Production, Alberta, Canada

ewabla energy delivered (MWhiyr): 1,704 Total initial Gosts: ~ § 1,223,437 Net average GHG reduction (teoalyr): 770

1,400,000

1.200,000

1.000.000

800,000

600,000

400,000

Cumulative Cash Flows (5)

200,000

0

1 2 3 4 5 & 7 8 9 10 M 12 13,7 1§ 17 18 i@ 20 21 22 23 24 2

(200,000} §

(400,000

(600,000}

Years
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- Vision Quest Windelectric Inc.!
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