
Selecting the right 
photovoltaic design 
software

Whether you are a seasoned professional or new to the industry, choosing 
the right photovoltaic (PV) design software is crucial for anyone in the 
solar sector. The right software not only simplifies the complex process of 
designing and managing solar energy systems but also enhances project 
efficiency and overall profitability. Here, we look at the key factors to consider.

1 PES WIND

Words: Johnny Ramirez, Instructional Designer and Facilitator, SMA Solar Technology



WWW.PESWIND.COM 2

Intuitive user interface

An intuitive user interface is paramount 

when choosing PV design software. A well 

designed interface can transform a complex, 

technical process into a more accessible and 

manageable task. For experts and beginners, 

an easy to navigate interface ensures that the 

software is user friendly, allowing for smooth 

input of parameters and quick retrieval of 

optimized solar solutions. 

This simplicity in design is essential for 

efficient project planning, reducing the 
learning curve and enabling users to focus on 

the core aspects of their projects.
Comprehensive toolset

Energy production simulations

A robust set of tools within the software 

is necessary to perform detailed energy 

production simulations.

First, a comprehensive photovoltaic (PV) 

module database is needed, containing 

detailed specifications of various PV modules 
to match real world conditions accurately. 

Second, an orientation and tilt angle 

simulator helps in determining the optimal 

positioning of solar panels for maximum 

energy harvest. Third, a shading analysis tool 

is crucial for assessing the impact of potential 

obstructions, allowing users to visualize and 

mitigate energy losses due to shading. 

Lastly, an integrated weather data tool that 

provides historical climate information 

enables precise simulation of the solar 

irradiance and temperature effects on the 
system’s performance.

Thus, leveraging these simulations empowers 

designers and engineers to tailor PV systems 

that maximize efficiency and performance, 
ensuring optimal energy production 

tailored to the specific environmental and 
geographical challenges of each site.

Financial analysis

The financial analysis tools available within 
such software are designed to provide 

a detailed economic assessment of 

photovoltaic (PV) projects. These tools allow 
users to input various financial and operational 
parameters to forecast the project’s economic 
viability accurately.

One crucial tool is the ROI calculator, which 

estimates the return on investment by 

comparing the net benefits of the energy 
produced to the initial and ongoing costs 

of the system. This is particularly useful for 

stakeholders to understand how long it will 

take for the savings generated from the 

system to cover the initial investment.

Another important tool is the payback period 

calculator, which provides the timeframe 

needed for an investment to repay its initial 

cost out of the cash inflows that it generates. 
This is critical for decision making, especially 

in markets where economic stability and 

electricity prices can fluctuate.
Additionally, the Levelized Cost of Energy 

(LCoE) calculator is essential for comparing 

the cost-effectiveness of different energy 
sources. It calculates the average total cost 

to build and operate a PV system per unit 

of total electricity generated, which helps 

in evaluating the competitiveness of solar 

energy in various market conditions.

These tools collectively offer a robust 
framework for assessing the financial 
performance of solar projects, ensuring that 
stakeholders have a clear understanding of 

the economic impacts and can make informed 

investment decisions.

Scenario analysis

In the rapidly evolving field of solar 
technology, scenario analysis emerges as a 

crucial tool, empowering professionals to 

navigate the complexities of photovoltaic 

(PV) system design and optimize financial 
outcomes. This sophisticated feature in PV 

design software allows for a comprehensive 

evaluation of various factors that affect both 
the performance and the economic viability of 

solar installations.

Geographic specifics
The impact of geographical location 

is profound, as solar irradiance varies 

significantly with latitude, local climate, and 
seasonal changes. Scenario analysis tools 

simulate solar system performance across 

different locales, factoring in historical 
weather data, temperature fluctuations, and 
solar exposure, thereby allowing designers 

to predict system behavior under diverse 

environmental conditions.

Configuring for optimum output
The choice of system configurations, ranging 
from types of PV panels and inverters to the 

arrangement of these panels, plays a critical 

role in maximizing efficiency. Scenario analysis 
helps in experimenting with different setups, 
such as series versus parallel configurations, 
to determine the most effective arrangement 
for optimal energy production.

Installation angles and shading

The orientation and tilt of solar panels are 

pivotal in maximizing solar gain. Analytical 

tools aid in fine tuning these parameters to 
harness the maximum possible sunlight. 

Additionally, the software can assess the 

impact of potential shading from nearby 

structures or foliage, enabling designers to 

plan installations that minimize these effects.
Financial forecasting

Crucially, scenario analysis extends into 

the financial realm, modeling the effects of 
various incentives like tax credits, rebates, 

and feed-in tariffs, alongside fluctuating 
electricity prices. This capability is invaluable 

for stakeholders to assess the financial 
performance of a project, calculate returns on 
investment, and estimate payback periods, 

ensuring economically sound decisions.

As solar technology continues to mature, the 

ability to simulate and scrutinize every aspect 

of a solar project through scenario analysis 
not only enhances the technical acumen of 

industry professionals but also ensures that 

financial planning is robust and grounded.  
This dual advantage marks scenario analysis 

as an indispensable tool in the toolkit of 

today’s solar PV designer, engineer, or 

financial planner.
Integration with hardware

Compatibility with string inverters

The best PV design software should integrate 

seamlessly with high quality hardware, 

especially string inverters. String inverters 

are a critical component of PV systems, 

converting the direct current (DC) generated 

by solar panels into alternating current (AC) 

for use in homes and businesses. 

Ensuring that the software is compatible 

with a reliable inverter improves the overall 

design process, as it helps to ensure that 

all components of the system will work in 

harmony. This integration enhances system 

performance and contributes to the longevity 

and reliability of the PV system.
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software’s capabilities. These resources can 

help users get the most out of the software, 

learning how to utilize its full range of  

features effectively. 
Educational support can be particularly 

valuable for beginners, helping them to quickly 

become proficient in using the software for 
their PV projects.
Considerations for different project scales
Residential projects
For residential projects, the software 
should be tailored to handle smaller-scale 

installations with a focus on ease of use and 

cost effectiveness. 
Homeowners and small businesses typically 

look for solutions that are straightforward and 

affordable, providing clear insights into energy 
savings and return on investment. Features 

such as simple design tools, user friendly 

interfaces, and basic financial analysis are 
clear success factors for these types  

of customers. 

Commercial projects
On the other hand, commercial projects 
require more advanced capabilities due to 

their larger scale and complexity, requiring 

additional components needed from their 

design software. 

For commercial installations, the software 

should offer advanced simulation and 
analysis tools, detailed financial modeling, 
and comprehensive reporting features. The 

ability to handle large datasets and complex 

system configurations is essential for 
commercial users, who need to ensure that 

their investments are optimized for maximum 

efficiency and profitability.

Support for reliable components

Beyond string inverters, the software should 

support a range of reliable components, 

including solar panels, mounting systems, 

and monitoring devices. By confirming 
compatibility with high quality hardware, 

the software helps in creating durable and 

efficient solar energy systems. This support is 
essential for maximizing the performance and 

lifespan of the PV installations.

Ongoing support and updates

Regulatory compliance

The solar industry is dynamic, with frequent 

changes in regulations and standards. 

Therefore, it is crucial to select PV design 

software that offers strong ongoing support 
with consistent updates. Staying compliant 

with the latest regulations ensures that your 

projects meet all legal requirements, helping 
to avoid potential fines and setbacks. Regular 
updates from the software provider can also 

introduce new features and improvements, 

keeping the software relevant and effective.
Customer support

Reliable customer support helps users 

navigate and effectively use the software, 
addressing any issues that may arise during 

its use. Whether it’s troubleshooting technical 

problems or providing guidance on software 

features, responsive customer support 

enhances the user experience and promises 

that the software remains a valuable tool for 

project planning and management.
Educational resources

Access to educational resources, such as 

tutorials, webinars, and user manuals, is an 

important component to maximizing the 
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Conclusion

Selecting the right PV design software is a 

multifaceted decision that requires careful 

consideration of various factors. An intuitive 

user interface, a comprehensive set of tools, 

seamless integration with high-quality 

hardware, and strong ongoing support are all 

critical elements that can significantly impact 
the success of PV projects. 
By choosing software that excels in these 

areas, users can ensure efficient project 
planning, accurate simulations, and optimized 

financial outcomes, ultimately leading to  
more successful and sustainable solar  

energy installations. 
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