
electrical engineering software

PLECS for Solar Energy Applications



Outline

Introduction to PLECS 

Conventional Standalone PV System Overview  

Photovoltaic Panel Modeling 

Single Phase Inverter with Partial Shading 
Maximum power-point tracking 

DC/DC controls 

DC/AC controls 

SVPWM Control of a Grid-Connected Three-Level NPC Inverter 
Hardware-in-the-Loop  

Embedded Code Generation

2



PLECS - Multi Domain System Level Simulation

3



Conventional Standalone Photovoltaic Conversion System
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Photovoltaic Panel Modeling

Production is a function of insolation, voltage, and temperature. 

Equation and lookup-table based approaches common
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Photovoltaic Panel Modeling
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Single-Phase PV Inverter with Partial Shading 

7

C_bus
V

A

V

25

Temperature A

Sun

V

DC/DC	Controller

i
v

s
iL

DC/AC
Controller

Swa+
Swa-

Swb+
v_bus

Swb- i_grid
v_grid

v_bus*

S
ys

E
n
ab

le

V_bus_desired

V_bus

V_bus

A

i_L

i_L

SysEnable

SysEnable

SysEnable

i_grid

v_grid

T
G

T
G

T
G



Hardware-in-the-Loop and Embedded Code Generation Demo
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Hardware-in-the-Loop and Embedded Code Generation Demo
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Hardware In the Loop (HIL) - Detailed Structure
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