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HOMER

Why Training?

* Projects are cost-effective with local labor

http://www.homerenergy.com



HOMER®

OMER Pro is the global standard for least cost design
of clean, reliable, distributed power.

 National Renewable Energy Lab: 1992-2009
e Original developers now at HOMER Energy
* 140,000+ users in 193 countries

He
| HeMER

Microgrid Decisions Made with Confidence

@ ©O00

Software Training Consulting Market Access

http://www.homerenergy.com



1 year of HOMER Projects

http://www.homerenergy.com



HOMER

Training for Whom?

Energy Planners

Utility Executives

Power Engineers

Funding Organizations
Technicians

Customers / General public

http://www.homerenergy.com



HOMER bridges different worlds

Renewable Advocates

Power

. Financiers
Engineers

Diesel Mechanics

HOMER as a communication tool

http://www.homerenergy.com



§ Questions HOMER Can Answer

* Which technologies?
— Is wind worth the trouble?
— Lead-acid or lithiumor ... ?

 New diesels or retrofit existing ones?
e How much fuel will it save?

 How long will the batteries last?

e Can we turn off some of the diesels?
 What Is the return on investment?
 What if the load grows?

http://www.homerenergy.com



Optimal System Type

Ciesel: Fuel Prece (370
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Optimization Results
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Export.. Optimization Results: Left Double Click on a particular system to see its detailed Simulation Results ¥ Categorized () Overall
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Return on investment (35) 12.2
Internal rate of return (%) 12.0

Simple payback (yr) 0.51
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Simulation Results

w
: [ |
Simulation Results n
System Architecture: PV (2 kW) Diesel (15 kW) Converter (7 kW) T‘“I"_NPC: $211,555.00
Generic 10kW (1) Surrette 6CS25P {12 strings) Cycle Charging Levelized COE: 504112
Operating Cost: $9.326.70
Cost Summary | Cash Flow Electrical Fuel Summary Diesel Renewable Penetration Surrette 6C525P PV Generic 10EW Converter Emissions
Cost Type £100,000
= £90,000
_g:. Met Prezent $80,000 -
) Annualized 70,000
£60,000 -
Categorize §50,000 -
; .teg £40,000
# By Component $30.000 -
Il By Cost Type §20,000
£10,000
c $0
ompare.. PV Generic 10kW Diesel Surrette 6CS25P Converter Other
Component Capital ($) | Replacement ($)| O8M () Fuel (§) Salvage ($) | Total ($)
PV £9,500.00 $0.00 $0.00 £0.00 £0.00 §9,300.00
Generic 10kW $45,000.00 $16,836.00  $4,228.20 §0.00 (83445200 $62,619.00
Diesel §0.00 $15,200.00  $6596.00 $73,801.00 (51,86040) $93,736.00
Surrette 6CS25P  §14,400.00 $12,48000  $8,45640 $0.00 ($2,584.40) $32,752.00
Converter §4,900.00 $1,846.80 $086.58 £0.00 (51,085.20) §6,648.10
Other £6,000.00 $0.00 $0.00 £0.00 £0.00 £6,000.00
System $80,100.00 $46,362.00 32026700 $73,801.00 (58097330) $211,555.00
Report Copy Time Series: Plot... Scatter Plot... || Delta Plot... Table... Export...
|
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3 Electrical Production

Cost Summary Cash Flow | Electrical | Fuel Summary Diesel

Renewable Penetration Surrette 6CS25P PV Generic 10kW  Converter Emissions

Production kKWh/yr | % Consumpticn kWhiyr | %

Quantity kWhiyr | %
PV 3235 667 AC Prirmary Load 36,500 100.00 Excess Electricity 6,380.3 13.2
Diesel 21,689 44.70 DC Primary Lead 0 0.00 Unmet Electric Load 0.0 0.0
Generic 10kW 23593 4863 Total 36,500 100.00 Capacity Shortage 0.0 0.0
Total 43516 100.00
Cuantity Value
Renewakle Fraction 40.6

Max. Renew. Penetration  1,599.8

Maonthly &verage Electric Production

Jan Feb Mar

Apr May Jun Jul Aug Sep Oct Mowv Dec
Report [ Copy I Time Series: Plot... | Scatter Plot..  DeltaPlot.. = Table.. Export... I
|
!
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HOMER

Battery Management

Cost Summary Cash Flow Electrical Fuel Summary Diesel

Renewable Penetratiom | Surrette 6C525P | PV Generic 10kM  Converter Emissions

Cuantity Value | Units Cuantity Value Units Cuantity Value Units
String Size 1.00 Mominal Capacity 83.23 kKWh Energy In 1207800  kWhiyr
Strings in Parallel  12.00 Usable Nominal Capacity 49.94 kWh Energy Out 067730  kKWhiyr
Batteries 12.00 Autonormy 11.99 hr Storage Depletion  17.21 KW hAyr
Bus Voltage 600 W Lifetime Throughput 11574240 kWh Losses 238400  kKWhiyr
Battery Wear Cost 0.13 $/kWh Annual Throughput 1082000  EWh/yr
Average Energy Cost 012 £/kWh Expected Life 10.70 yr
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HOMER

Operational Analysis

PV Pow er

(kW)
D
>
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 When Is backup power needed?

== AC Primary Load

== Diesel Pow er
Battery Pow er




% Conclusions

* Projects are cost-effective with local labor

 Renewables can fully electrify Africa

— Affordable and sustainable

 These systems are different from traditional choices
 Many choices

 Hybrid systems for high quality power

http://www.homerenergy.com



