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System-level Modeling for PV Power Stations based on Energy Flow

Infrastructure of a Gird-connected PV power Station
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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)

|-V output under partial shading conditions(Bai JB,2015)
Losses

— Shading

— Wires

— Soll

— 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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ARTICLE INFO ABSTRACT

Aricle histary: The five-pa (PV) mathematical model has been considered a reliable and accurate
Received I September 2013 methad for simulating the performance of P¥ madules, This paper puts farth 4 new compound method
Accepted 21 December 2013 to extract the five parameters of the model with the basic manufacture template data. As the two differ-
Available online 8 January 2014 ential values at the short and open circuit paints of the IV curve at standard testing conditions (STC) are

. data to obtain the five parameters and not normally available from the template data, we
use a piecewise I~V curve-fitting method combined with the four-parameter PV model to calculate them

Keywords.

‘r“‘?i::“;ifj" (PV) modules with which an explicit extraction method is then presented to extract the five parameters at STC condi-
Trvepermmsber matied tions by using five individual algebraic equations. Furthermore, the five parameters are revised according
Prediction of PV power generation o certain operating conditions. In order to evaluate the effectiveness of the proposed method. the sim-

ulated [-V characteristic curves for three types of PV modules over a range of operating conditions are
compared with the measured data. The experimental results demonstrate that the methed has high accu-
racy. This methad is also used to predict the generation power of an actual PV power station; the simu-
lation results show good agreement with the field data. This proposed method is easy to carry out and
especially useful for simulating the actual performances of PV modules or arrays at various aperating
conditions and predicting the output power of real PV power stations,

© 2014 Elsevier Ltd. All rights reserved.
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Experimental PV arrays
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Modeling PV output under partial shading conditions (I)
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Modeling PV output under partial shading conditions (II)
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Book - Modeling, Simulation and Optimization for Photovoltaic systems
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Modeling of Inverters

Modeling of PV auxiliary equipment and other losses

Modeling of PV output under shading or mismatch conditions

Optimization method and life prediction for PV systems

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
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Introduction of SolarPV
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Features of SolarPV

©® N o U bk~ W

. Design of different PV systems: Plant projects, Roof projects.

Detail design of PV systems : Weather station selection, Capacity design, PV modules
selection, Inverters selection, Wires design, various Loss settings.

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

Various report: radiation, generation , system efficiency, economical and carbon analysis.
Database for updating PV modules, weather stations and inverters information.

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

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

Various tools. H’;O‘
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Procedures of using software
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Project design
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Shading simulation __ | SHES0LARPY™
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Detail loss analysis

Detail simulation data of a PV array
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SESOLARPV™
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
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