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Outline 

ÅSubTask objective, background and context 

ÅActivities of past 6 months 

ÅWork plan for next 6 months 

ÅDiscussion on risk mitigation strategies 
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ST1 Economics of PV System 

Performance & Reliability 
Objective: to collect and analyse data on PV financial models 

that describe current practices and to develop guidelines and 

scientifically based recommendations for how to use technical 

assumptions and knowledge in PV investment financial 

models, including means of possible risk management from 

technical viewpoint 

Activity  Description 

1.1 Overview of current practices in technical assumptions in PV 

investment financial models 

1.2 Guidelines in accounting and managing technical risks in PV financial 

models by means of inputs from scientific inputs 
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ST1.1 Activities Past 6 Months  
ÅFirst draft of two chapters in planned external report 

 (next slide) 

ÅPresentation at EU PVSEC 

ïpaper submitted to Progress in Photovoltaics (still under review) 

ïmanuscript (short version) delivered for proceedings 

ïPowerPoint for oral presentation developed 
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ST1.1 Activities Past 6 Months  

First draft of two chapters in planned deliverable: 
3. Overview of Current Practices 

Å 3.1 Financial Models for PV Investment 

Å 3.2 Technical Assumptions Used in PV Financial Models 
ï 3.2.1 Capital Expenditures 

ï 3.2.2 Operating Expenditures 

ï 3.2.3 Energy Yield Estimates 

4. Review and analysis of technical assumptions used in PV financial 

models  

Å 4.1 Technical assumptions and scientific data  

Å 4.2 Reliability and failures of PV system components  

Å 4.3 Experimental validation of expected yield 
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Progress in Photovoltaics paper: 
Technical Assumptions Used in PV Financial Models 
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EU PVSEC proceedings paper: 
Technical Assumptions Used in PV Financial 

Models: review and analysis: review and analysis 
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EU PVSEC presentation: 
Technical Assumptions Used in PV Financial 

Models: review and analysis: review and analysis 
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Outline 
ÅBackground & Motivation 

ÅQuestionnaire and data-analysis 

ÅTechnical parameters used in energy yield calculations 

ÅTechnical parameters in relation to OPEX & CAPEX 

ÅFinancial modelling & Input parameter distributions 

ÅOutput variables 

ÅConclusions 
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Background 

Experts in PV systems Quality & reliability contribution to PV economics 

Â Task 13 is a PVPS working group 

with experts in the field  of reliability, 

component failures and energy yield 

modelling 

Â Since 2014 also the impact of 

technical parameters on the financial 

modelling has been investigated 

mailto:Jan.Vedde@mail.dk
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Introduction/motivation 

How can the technical knowledge be of value to investors? 

Â Residential PV systems - bought by individuals 

Â Utility scale PV - financed investment opportunities 

Â Profitability is important ï and so is uncertainty 

Â Technical parameters are involved ï but how? 

Âenergy yield P50% values are only part of the equationé 
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Questionnaire: Technical parameters in financial models 

Technical parameters seems only to relate to Energy Yield calculationé 

Â Screening of 84 project 

presentations, 7 countriesé 

Â Information extracted - focus 

on uncertainty 

Â Data analysis ï revel bias 

towards  

Topics: 

1. The project ï ownership, development status etc. 

2. The site ï location, irradiation assumptions, installation basics (roof/ground mounting), lease conditions etc. 

3. System design ï components selection, electrical engineering, grid connection etc. of relevance for PR. 

4. System cost ï with relevant breakdown into BoM 

5. Business model ï IPP, FIT, own consumption, net-metering. 

6. Operation and maintenance ï degradation, soiling, replacement cost, labour, etc. 

3.2 Has sources of soiling been identified, registered/measured and assessed? 

; ; ; ; ; ; ; -2.10 %; -1.0 %; -1.0 %; -1,5%; -2,4%; -3.0 %; -1.0% ; -1.0% ; -0,014;  

How is uncertainty in these inputs dealt with? 

; ; ; ; ; ; ; ±1,0 %; ±1,0 %; ±1,0 %; ±1,0 %; ±1,0 %; ±1,0 %; ±1,0 %; ±3,0 %; ±1,0 %;  

3.6 Has module power reduction due to string mismatch been assessed? 

; ; ; ; ; ; ; -1.10 %; -0.9 %; -0.4 %; -0,021; -0,007; -0.8 %; -1.0 %; -0,01; -0,01;  

How is uncertainty in these inputs dealt with? 

; ; ; ; ; ; ; ±0,5 %; ±0,5 %; ±0,5 %; ±0,5 %; ±1,0 %; ±0.5 %; ±0.5 %; ±0,5 %; ±0,5 %;  

3.7 Has the dc and ac cabling loss been calculated? 

Compared to another project an extra cable loss of 5% has been estimated; ; ; ; ; ; ; -

0,01; -0.9 %    -0.1%; -0.6 %    -0.0 %; -0,2%     -0,7%; -0,2%     -0,7%; -3.4 %    -7.4 %; 

-0.1 %     -6.2 %; -1.5% -2.0%; -1.1 % -0,3%;  

How is uncertainty in these inputs dealt with? 

; ; ; ; ; ; ; ±0.2 %; ±0.2 %; ±0.2 %; ±0.2 %; ±0.2 %; ±0.2 %; ±0.2 %; ±0,2 %; ±0,2 %;  

Example questionsé and answers 

mailto:Jan.Vedde@mail.dk
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Energy yield calculation - observations 

Convey the impression that Energy can be calculated with high precision 

Â Many sub-models in cascade are in use to calculate energy 

Â Technical parameters are often presented with high precision, 

references & uncertainty (1ů) 

Â Irradiation from many sources 

Â But also ñguestimatesò are used 

- soiling: 1 % ± 1% 

- DC loss (current mismatch) 

Â Model operator is important 
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Operational expenditures ï technical assumptions in use 

O&M contract is prepared by legal team but do reflect technical assumptions 

Â Contract regulate fee based on Technical Availability, PR 

response time etc. 

Â Wear profile of components (inverter lifetime), MTBF and 

O&M replacement strategy 
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