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Current PV Simulation Softwares
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System-level Modeling for PV Power Stations based on Energy Flow
Infrastructure of a Gird-connected PV power Station

Transit diagram for a PV power station based on energy coupling and transfer 
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Modeling of components and power losses in a PV system
• Average Radiation on Sloped Surface(S.A. Klein, 1977,1981)
• Photovoltaic Panels (Bai JB,2014)
• Grid-connected PV Inverters (D.L. King,2007)
• I-V output under partial shading conditions(Bai JB,2015)
• Losses 

– Shading
– Wires 
– Soil
– Mismatch
– Reflection
– Performance degradation
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Key issues
• Improve the commonality of simulated models by using only 

template data   
• Surface radiation and generation evaluation method for PV 

modules under shading or more complex conditions
• Build coupling relationship with component’s electricity 

performance  based on energy flow in a PV system
• Accurate quantitative evaluation method for each loss in a PV 

system 
• Develop an application software based on the system-level 

model.
• Accuracy and credibility
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Modeling PV panels with only template date（ Ⅰ ）

Io

RS

Rsh

Iph

RL

Ish

I

I

One-diode equivalent circuit Comparison of I-V curves at STC conditions 

(a) Monocrystalline (c) Thin-film

(b) Multicrystalline Relative error for the
three types of PV modules
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Modeling PV panels with only template date （Ⅱ）

Experimental PV arrays

(a) Multicrystalline (TSM-230PC05)

(b) Monocrystalline (TSM-180DC01)

Output Comparison of  PV arrays

(a) Multicrystalline (TSM-230PC05)

(b) Monocrystalline (TSM-180DC01)

Comparison of generation power and solar irradiance 

Comparison of generation per peak power 
and relative errors
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Modeling PV output under partial shading conditions （Ⅰ）
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Diagram of a reverse biased solar cell Internal structure of a PV module Internal structure of a PV array



11th PVPMC                                                                                                   

Modeling PV output under partial shading conditions （Ⅱ）

I-V curves under shading 
testing scheme 1

I-V curves under shading 
testing scheme 2

I-V curves under shading 
testing scheme 2

I-V curve under PV array 
mismatch condition
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Book - Modeling, Simulation and Optimization for Photovoltaic systems
Directory

1. Introduction
2. Solar Radiation
3. Modeling of PV cells,modules and arrays
4. Modeling of Inverters
5. Modeling of PV auxiliary equipment and other losses
6. Modeling of PV output under shading or mismatch conditions
7. Optimization method and life prediction for PV systems 
8. Modeling of thermolelectric coupling characteristics for PV 

panels
9. Economical and environmental analysis for PV systems
10. Modeling of Grid-connected PV systems and generation 

prediction
11. Functions and examples of SolarPV software



Introduction of SolarPV
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Features of SolarPV
1. Design of different PV systems:  Plant projects , Roof projects. 

2. Detail design of PV systems ：Weather station selection,  Capacity design , PV modules 

selection,  Inverters selection, Wires design, various Loss settings.

3. Shading simulation for  flat or pitched roofs  during a whole year. 

4. Various report: radiation, generation , system efficiency, economical and carbon analysis.

5. Database for updating PV modules, weather stations and inverters information.

6. Detail PDF document : describing PV systems and simulation performance data. 

7. Optimization functions: Optimum tilt angle, Optimum Series-parallel matching.

8. Various tools.
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Procedures of using software

Login

New Power Plant

New Roof Project

Open a Project

Basic Information
（Weather station）

Select PV modules

Select inverters 

Select Wires
Combing box

Losses Setting

Productivity analysis

Economics analysis

Performance curves

Carbon emission 

Performance 
Comparison

Design Report
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ID Module

1 Basic Information
2 PV modules selection
3 Inverters selection

4 Wires and Combiner boxes 
selection

5 Losses Setting

Project design

Basic Information PV modules selection

Inverters selection Wires and Combiner boxes selection Losses Setting
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Shading simulation

Simulated pitched roof

Simulation shading data

Shading configuration(chimney) 

Simulated flat roof 
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ID Module

1 Productivity report

2 Economical  report 

3 Carbon emission report

4 Equipment performance report

5 System performance 
comparison   

Project report

Productivity report Economical  report 

Carbon emission report Equipment performance report System performance comparison   
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Project tools
ID Module

1 Lifetime prediction for PV modules

2 PV modules performance under 
different conditions

3 PV modules performance of different 
manufactures

4 Mismatch analysis under shading 
conditions

5 Series resistance influence on PV 
modules

Lifetime prediction for PV modules PV modules performance 
under different conditions

PV modules performance of different 
manufactures

I-V output under shading conditions Series resistance influence
on PV modules performance
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ID Modules

1 Weather information setting

2 PV modules setting

3 Inverters setting

4 Combining boxes setting

5 Currency setting

Project setting

Weather information setting PV modules setting

Inverters setting Combining boxes setting Currency conversion setting
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PDF document

Detail simulation data of a PV array

Series-parallel optimization scheme for  a PV array

Detail loss analysis

Design overview
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Future development plan

1. Web Interface platform for PV design, simulation and online PDF report.

2. 3D Design for PV arrays based on SketchUp.

3. Expand database for PV modules, inverters and weather stations.

4. Support new type of PV modules (Double-sided photovoltaic modules, etc.)

5. Support design and  simulation of stand-alone PV systems.
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SolarPV Official Website
http://www.ansolarpv.com

THANKS
谢谢！
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