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Introduction

IntiGIS2 is a tool for:

= Calculating Levelized Electricity Cost (LEC) for different Electrification
technologies.

= Determining the most competitive electrification technology options
to electrify un-electrified communities.

= Generating reports of cost of applying various electrification
technologies.

= Performing what-if analysis on a number of parameters.



Introduction

History

= Originally developed at CIEMAT (SPA) by Javier Dominguez Bravo et. al.
= Worked with older systems not supported presently.
= Not optimized for modern computers.

= User Interface (Ul) in Spanish

Redevelopment

= Redeveloped by The Energy Center, KNUST (GHA) under the ECOWREX Il project, by a team led by
Franz Alex Gaisle-Essilfie.

= Target newer systems (operating systems and GIS software requirements) with long-term support.
= Optimized algorithms.
= Updated Ul to English.



Running the
Model




Inputs

DATA REQUIREMENTS PARAMETERS
= Area of study = Electricity demand per
household

= Households density
= Economic Parameters

= Electricity Tariff
= Solarirradiance raster = Diesel cost

= MV and LV power lines

= Average wind velocity raster = Parameters of subcomponents



Outputs

= Graphic Outputs (maps)

= What-if analysis with graphs

= Numeric Results
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= Demo2 P

(= Annual dernand
[ 26280 - 38257.73 ] kWh/year
B[ 38257.73 - 56224.31 ] kWh/y:
B[ 56224.31 - T3442.29 ] KWh/ys
B[ 73442.29 - 97397.75 ] KWh/ye
B[ 9739775 - 121727.5 ] kWh/ye
=] Daily dernand
I [ 72000 - 104215.69 ] Wh/day
B[ 104815.69 - 154039.22 ] Wh/t
[ 154038.22 - 201211.76 ] Wh/t
B[ 20121176 - 266243.14 ] Wh/t
Bl [ 266843.14 - 333500 ] Wh/day
= Distance to electricity network
Value
m 30916.6 m
|
141427 m
= Length of low voltage power ling
PI0-4321.76]1m
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dw EA
AE Ku
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Ease Map: (@ MNone () Topograp

679755.73 1084125.09 Meters |

Calculated Annual Demand Values
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= Demo2 A
= LEC Metwork connection
[][436.3 - 641.35 ] cts€/kWh
[ 641.35 - 240,54 ] cts£/kWh
[ [ 840.54 - 117447 ] cts£/kWh
B[ 117447 - 1578.7 ] cts€/kWh
15787 - 193027 ] cts€/kWh
= LEC Central Diesel
11 10329.32 - 10329.38 | ct=€/kV
= LEC Diesel home systermn
[ 16481 - 164,81 ] cts£/kWh
= LEC Wind home system
[1[155.28 - 138.08 ] cts£/kWh
[ 158.08 - 161.77 ] ct=£/kWh
[ [ 161,77 - 164 ] cts€/kWh
B[ 164 - 167,57 ] cts€/kWh
B[ 167.57 - 171.51 ] ct=£/kWh
= LEC Photoveltaic home system
117835 - 179,03 ] cts£/kWh
B[ 179.03 - 179.57 ] cts€£/kWh v m

dw EA
AE Ku

>

Ease Map: (@ MNone () Topograp
67986292 1051369.95 Meters | |

LEC for each technology
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= Demo2 A
= The most competitive technolog
B Wind Hore System
B Diesel Home Systemn
= LEC Metwork connection
[1[436.3 - 641.35 ] ct=£/kWh
[ 641.35 - 240,54 ] cts£/kWh
[ [ 840.54 - 117447 ] cts£/kWh
[ 117447 - 1578.7 | cts€/kWh
Bl 1578.7 - 193021 ] cts€/kWh
= LEC Central Diesel
[1[10329.38 - 10329.38 ] ct=€/kV
(=] LEC Diesel home system
[0 168481 - 164.81 ] ct=£/kWh
= LEC Wind home system
1115528 - 132,08 ] cts€/kWh
[ 158.08 - 161.77 ] ct=£/kWh
[ 161,77 - 164 ] cts€/kWh
164 - 167.57 ] cts€/kWh
B[ 167.57 - 171,51 ] cts&£/kWh v m
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dw EA
AE Ku

Ease Map: (@ MNone () Topograp
6799701 1064661.02 Meters | |

Most Competitive Technology




Spatial Sensitivity Analysis

SSA for a technology
Vanable

Choose the technology

| Photovoltaic e |

Choose the varable

| Radiation e |
Study ange

Reference value 5.35 kKWh/m2 year

Minimum value 2675 kKWh/m2 year

Mandmum value 8.025 k'Wh/m2 y o

Results

Mumerical results

Radiation, Photovoltaic

I

Graphical representation

scenaro Mirirmum Awverage Maxdimum Starjdglrd
value value value deviation
W 3494 633 738 051
Scenario 75% 23388 234 81 2355 0.41
Scenario 100% 17835 179.05 17357 0.3
Scenario 125% | 145.03 145.59 146.01 0.24
Scenario 150% | 122.82 123128 12363 0.2
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Sensitivity Analysis (What-if)

e/




B Results of the wind technology

Wind Technology: ”
Results for Reference Case

Project Mame: Demo2
General Parameters Technical and Economic Parameters
Characteristics of Reference Community Wind Turbine
Number of Househaolds: 343 HH Mominal Electrical Power: 1.025 kW
Inhabitants: 1715 inh. Investment: 2000 £/kwW
Daily Demand: 500 Whiday Operation & Maintenancea: 0.0012 €/kW year
Annual Demand: 182.5 kWh/vyear Lifetime: 25 years
Global radiation on horizontal surface 5.35 kWh/m= year Efficiency: 0.25
Average Wind Speed: 3.57 m/s

Battery Storage
Length of Low Vaoltage Line: 59102.53 m

Capacity: o kwWh
Distance to Medium Voltage Grid: 25425.52 m

Investment: 150 £/kWh

Operation & Maintenance: 0.08 £/kWh year
Economic Parameters: Lifetime: 3 years
Discount Rate: 12 %

System Operation

Annual Energy Produced: 62597.5 kWh/year

Reference Wind Speed: 3.566 m/s

Numeric Results




Final Notes

Requirements
= Microsoft Windows 7, 8, 8.1, 10

= ArcGISv10.3 or newer
= NET Framework 4.0

= A preferred PDF viewer

Gotchas
= English locale only

= Errors generally mean you have entered wrong/invalid data



Mercl pour votre
attention

THANKS FOR YOUR ATTENTION




