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Structure of this Presentation

• Software categories

• Examples of available software 

• Where to get software

• Evaluation of different software 

• HOMER software
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Software Categories

• Pre-feasibility Tools

• Sizing Tools

• Simulation Tools

• Open architecture environment

Trend:

Engineers tools => wider audiences
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Considerations

• Software is a tool => it requires an expert 

to manipulate the tool 

• Garbage in => Garbage out

• Software needs to be verifiable

• May not be designed for this region

• First obtain an idea of what is having the 

largest effect, before starting with details
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Software Examples (1)

Program Function Plant Outputs

RET
Screen

Prefeasibility Hybrids Power, LCC, GHG
Emissions

NSOL! Sizing Mainly
PV

Power, Fuel
Consumption

HOMER Sizing,
Optimisation

Hybrids Cost,
Configuration

Hybrid
Designer

Sizing Hybrids Cost,
Configuration

PVSYST Sizing,
Simulation

PV Cost,
Configuration
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Software Examples (2)

PV*SOL Sizing PV Cost, Emissions

ViPOR Optimisation Any Costs/Profit,
Configuration

(mini-grid or stand
alone)

Hybrid 2 Simulation Hybrids Performance
predictions, Costs

PV Design
Pro-S

Simulation PV Power, Load
Consumption,

Costs

SOMES Simulation,
Optimisation

Hybrids Power, Reliability,
Costs

Solar Pro Simulation PV Power
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Where to Get? (1)

• RETScreen 

http://retscreen.gc.ca

• FATE2-P3.1.1

www.nrel.gov/international/tools/tools.html

• NSOL!

Www.orionenergy.com/Nsol/nsolhome.html

• HOMER

www.nrel.gov/homer

• Hybrid Designer

www.edr.uct.ac.za

• PVSYST3.21

www.unige.ch/cuepe/pvsyst/index.htm

• PV*SOL Pro 2.2

• www.valentin.de
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Where to Get? (2)
• PV*SOL Pro 2.2

www.valentin.de

• ViPOR

www.nrel.gov/international/vipor

• Hybrid2

www.ecs.umass.edu/mie/labs/rerl

• Solar Design Studio v5.0

www.mauisolarsoftware.com

• SOMES

www.che.uu.nl

• Solar Pro

www.lapsys.co.jp/english/e_index.html

• SUNDI

www.ftp://emsolar.ee.tu-berlin.de/pub/progs/sundi
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Photovoltaic System Builder

• Developed in South Africa

• Inputs: load power, days autonomy, 

panel type, battery type, weather data, 

array tilt angle, system voltage, inverter 

efficiency, depth of discharge

• Outputs: number of batteries and panels, 

excess power  
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PSB Data Input Screen
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PSB Output Screen
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PSB Ah Generated



3

14

PSB Daily Ahr Excess
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PSB Battery Recharge Days
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RETScreen

(PV2000)

• Pre-feasibility tool

• Developed by CEDRL Canada

• Excel based

• Freeware    http://retscreen.gc.ca

• Sizing and costing

• Outputs: Power, LCC, GHG Emissions
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RETScreen Flow Chart
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Site and System Characteristics
RETScreen

®
 Energy Model - Photovoltaic Project

Site Conditions Estimate Notes/Range
Project name Telecom Station
Project location Nahual Mapi, Argentina
Nearest location for weather data - Neuquen A
Latitude of project location °N -39.0 -90.0 to 90.0
Annual solar radiation (tilted surface) MWh/m² 1.62
Annual average temperature °C 14.5 -20.0 to 30.0
DC energy demand for months analysed MWh 2.845
AC energy demand for months analysed MWh 2.102

System Characteristics Estimate Notes/Range
Application type - Off-grid
PV system configuration - PV/bat./genset

  Base Case Power System
Source - Genset
Fuel type - Diesel (#2 oil)
Specific fuel consumption L/kWh 0.5500000

  Power Conditioning
Suggested inverter (DC to AC) capacity kW (AC) 0.36
Inverter capacity kW (AC) 0.5
Average inverter efficiency % 90% 80% to 95%
Miscellaneous power conditioning losses % 0% 0% to 10%

  Battery
Days of autonomy required d 2.0 1.0 to 15.0
Nominal battery voltage V 24.0 12.0 to 120.0
Battery efficiency % 85% 50% to 85%
Maximum depth of discharge % 70% 20% to 85%
Charge controller (DC to DC) efficiency % 95% 85% to 95%
Battery temperature control - Minimum
Minimum battery temperature °C 15.0 0.0 to 15.0
Average battery temperature derating % 3% 0% to 50%
Suggested nominal battery capacity Ah 1,770
Nominal battery capacity Ah 1,770

  PV Array
PV module type - mono-Si
PV module manufacturer / model # ABC Inc.
Nominal PV module efficiency % 13.0% 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 - MPPT
Miscellaneous PV array losses % 0.0% 0.0% to 20.0%
Suggested nominal PV array power kWp 1.30
Nominal PV array power kWp 1.30
PV array area m² 10.0

  Genset
Charger (AC to DC) efficiency % 95% 80% to 95%
Suggested genset capacity kW 6.6
Genset capacity kW 7.5
Fuel type - Diesel (#2 oil)
Specific fuel consumption L/kWh 0.46

Annual Energy Production (12.00 months analysed) Estimate Notes/Range
Equivalent DC energy demand MWh 5.181
Energy from genset (Diesel (#2 oil)) MWh 3.160
Equivalent DC demand not met MWh 0.000
Specific yield kWh/m² 202.1
Overall PV system efficiency % 12.5%
Renewable energy delivered MWh 2.021

kWh 2021

Complete SR&SL sheet

See Product Database

Complete Cost Analysis sheet
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Screen Layout SIZER
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QUESTIONS ?

Gerrit Jacobs
ETC Energy

winter@etcnl.nl
PO Box 64 

3830 AB Leusden 
the Netherlands

T: +31 33 432 6025  
F: +31 33 494 0791


