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Outline for This SessionOutline for This Session

Quick Review of Quick Review of RETScreenRETScreen
Basics for Solar PowerBasics for Solar Power
–– Large Scale ExampleLarge Scale Example-- OnOn--gridgrid
–– Smaller ScaleSmaller Scale-- Off Grid Off Grid 
–– Water Pumping ApplicationsWater Pumping Applications

Questions? Questions? 
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A Quick Review on A Quick Review on RETScreenRETScreen

www.retscreen.netwww.retscreen.net
Free online, downloadable toolFree online, downloadable tool
Builds capacity of Planners, DecisionBuilds capacity of Planners, Decision--
Makers and Industry to implement Makers and Industry to implement 
renewable energy and EE projectsrenewable energy and EE projects

55--Step Standard Analysis of Renewable Step Standard Analysis of Renewable 
Energy ProjectEnergy Project
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Analyses Performed by Analyses Performed by RETScreenRETScreen

Site ConditionsSite Conditions
–– Using Weather Database Using Weather Database 
System CharacteristicsSystem Characteristics-- with Product with Product 
DatabaseDatabase
Annual Energy ProductionAnnual Energy Production
Performs Greenhouse Gas AnalysesPerforms Greenhouse Gas Analyses
PrePre--feasibility Study Costsfeasibility Study Costs
Financial AnalysesFinancial Analyses
Sensitivity and Risk Analyses Sensitivity and Risk Analyses 

Solar Photovoltaic ApplicationsSolar Photovoltaic Applications
Available on Available on RETScreenRETScreen

Off Grid Off Grid 

On GridOn Grid

Water Pumping Water Pumping 
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Let’s Take a Look at the WebsiteLet’s Take a Look at the Website

Download Download RETScreenRETScreen Model for Solar PV, Model for Solar PV, 
along with Textbook and User Manualsalong with Textbook and User Manuals

Two Examples for TodayTwo Examples for Today
1.1. Madison, WIMadison, WI-- A large commercial A large commercial 

application of ONapplication of ON--GRID Photovoltaic GRID Photovoltaic 

2.2. Minneapolis, MN Minneapolis, MN –– or thereaboutsor thereabouts–– for a for a 
small scale, ISOLATED GRID applicationsmall scale, ISOLATED GRID application

3.3. And if we have time, a water pumping And if we have time, a water pumping 
applicationapplication
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Important Inputs to NoteImportant Inputs to Note

Weather Database Weather Database 
Products Database (gives model numbers Products Database (gives model numbers 
but it’s up to you to research their quality)but it’s up to you to research their quality)
OnOn--Grid, OffGrid, Off--Grid, or Water Pumping Grid, or Water Pumping 
–– Each will require a different set of inputsEach will require a different set of inputs

Inputs for WeatherInputs for Weather

Choose the place you are analyzingChoose the place you are analyzing
Look at the Weather DatabaseLook at the Weather Database
Choose Azimuth and Slope of PVChoose Azimuth and Slope of PV
–– SlopeSlope-- to maximize daily load throughout to maximize daily load throughout 

year, this should be equal to the latitudeyear, this should be equal to the latitude
If you want to maximize summer, add 15 degreesIf you want to maximize summer, add 15 degrees

–– AzimuthAzimuth-- In Northern Hemisphere, the PV In Northern Hemisphere, the PV 
should be facing the south, so azimuth is 0should be facing the south, so azimuth is 0
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Site Latitude and PV Array Site Latitude and PV Array 
OrientationOrientation

Monthly Inputs of Solar RadiationMonthly Inputs of Solar Radiation
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Feasibility Studies Feasibility Studies 

Initial CostsInitial Costs
–– Feasibility StudyFeasibility Study
–– Development (Permits, Project MgmtDevelopment (Permits, Project Mgmt
–– Engineering (System Design) Engineering (System Design) 
–– Energy Equipment CostsEnergy Equipment Costs
–– Balance of EquipmentBalance of Equipment

Annual CostsAnnual Costs
–– Operation and Maintenance, Property Taxes, Operation and Maintenance, Property Taxes, 

Fuel Fuel 

Periodic CostsPeriodic Costs

Feasibility AnalysisFeasibility Analysis
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Greenhouse Gas AnalysisGreenhouse Gas Analysis

Used if you want to gain credit for Used if you want to gain credit for 
reducing carbon emissions reducing carbon emissions 
Especially good if you’d like to join Especially good if you’d like to join 
Chicago Climate Exchange or if, in the Chicago Climate Exchange or if, in the 
future, our country adopts a carbon future, our country adopts a carbon 
tax/captax/cap--andand--trade system for carbon. trade system for carbon. 

An Example Fuel Mix for GHG An Example Fuel Mix for GHG 
AnalysisAnalysis
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Financial SummaryFinancial Summary
INPUTS: INPUTS: 
–– Avoided cost of energy Avoided cost of energy 
–– Input for renewable production credit Input for renewable production credit 
–– Debt ratio/debt interest rate/debt termDebt ratio/debt interest rate/debt term
–– Energy cost escalation rateEnergy cost escalation rate
–– Any incentives/grantsAny incentives/grants
RETScreenRETScreen calculates you: calculates you: 
-- PrePre--/After/After--tax IRR and ROItax IRR and ROI
-- Simple Payback/Year to positive cash flowSimple Payback/Year to positive cash flow
-- NPV and BenefitNPV and Benefit--cost ratiocost ratio

Financial Summary Financial Summary 
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Option for Sensitivity Analysis and Option for Sensitivity Analysis and 
Risk AnalysisRisk Analysis

Helps the user estimate the sensitivity of Helps the user estimate the sensitivity of 
important financial indicators in relation to important financial indicators in relation to 
key technical and financial parameterskey technical and financial parameters
–– Example: if the cost of electricity goes down Example: if the cost of electricity goes down 

by $0.05, will the project still be viable? by $0.05, will the project still be viable? 

Sensitivity AnalysisSensitivity Analysis
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Let’s Look at the Let’s Look at the RETScreenRETScreen ModelModel

First, the large scale onFirst, the large scale on--gridgrid
Then, the smallThen, the small--scale offscale off--gridgrid

Things to remember with Things to remember with 
RETScreenRETScreen

Lots of InputsLots of Inputs–– which means many ways which means many ways 
to make errors! to make errors! 
–– Good to do research beforehand, and Good to do research beforehand, and 

definitely before you actually start a projectdefinitely before you actually start a project

This is thorough preThis is thorough pre--assessment, but you assessment, but you 
may have to go through another may have to go through another 
assessment when doing the “real thing”  assessment when doing the “real thing”  
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Questions? Questions? 

Thank you!Thank you!

_____________________________________
Jeannette LeBoyer

Land Resources, Energy Analysis and Policy Program
Nelson Institute for Environmental Studies

University of Wisconsin- Madison
leboyer@wisc.eduleboyer@wisc.edu


