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PERFORMANCE BENCHMARK ANALYSIS 
Solvari SR All-in-One Solar Panel vs. REC Solar Panel and Enphase Microinverter 

By: Mitchel Bowman 
 

EXECUTIVE SUMMARY 
When benchmarked against a market-leading solar panel and microinverter combination, 
the Solvari SR all-in-one solar panel is shown to provide nearly identical energy 
performance. However, the analysis excludes the added benefit to Solvari SR of reduced 
soiling typically associated with frameless solar panels. In addition, unlike typical 
residential solar that is custom designed and roof-built for every job, Solvari SR is pre-
engineered and factory-built ensuring component compatibility and optimal performance 
every time. Solvari’s approach enables an out-of-the-box solution that is high-performing, 
reliable, and rapidly deployable. With Solvari SR, businesses can provide best-in-class 
solutions without system design expertise, allowing them to refocus resources on growing 
their business. These advantages are just another example of how Solvari SR is “Solar 
Made Easy”. 

OVERVIEW 
The purpose of this study is to compare the performance characteristics of the Solvari SVR-
410-G00-SR-A1 all-in-one solar panel system to a leading market alternative configuration 
consisting of REC solar panels and Enphase microinverters. This study looked in detail at 
the performance characteristics and losses of these systems utilizing NREL’s Solar Advisor 
Model (SAM), an industry standard energy modeling tool. 

TECHNICAL SPECS | SOLVARI SYSTEM 
The Solvari SVR-410-G00-SR-A1 solar panel comprises of a 410 Watt-DC solar panel with 
advanced solar cell technology manufactured by an ODM supplier and a Solvari SR 
configured 350 Watt-AC microinverter supplied by Northern Electric Power (NEP). See 
Solvari SR spec sheet in Figure 1. The advantage of the Solvari solar panel is that it is pre-
engineered to ensure the size of the solar panel and the microinverter are matched for 
optimal efficiency. In addition, the Solvari solar panel is delivered to the customer ready to 
install, with the racking, flashing, hardware, wiring, and power electronics already 
assembled onto the panel. Not only does this significantly reduce installation time, it also 
ensures a high-quality system that is independent of the knowledge, skill, and diligence of 
the installation team.  
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Figure 1 - Solvari SR Solar Panel and Relevant Specifications 

 

TECHNICAL SPECS | ALTERNATE SYSTEM 
  

SOLAR PANEL 
For the purposes of this study, the Solvari team sought to compare the performance of 
Solvari SR against a market-leading solar panel and power electronics alternative. To that 
end, we selected the REC Alpha Pure-RX series module in the 460 W-DC class with specs 
as shown in Figure 2. This module employs best-in-class cell technology and delivers 
exceptional thermal performance. 

 Figure 2 - REC Solar Panel and Relevant Specifications 
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MICROINVERTER 
For the microinverter, we selected the Enphase IQ8X. Enphase is a market-leading power 
electronics company in the residential solar sector, and the IQ8X microinverter pairs 
optimally with the REC Alpha Pure 460 W-DC modules. In fact, it is the only Enphase 
microinverter currently compatible with these high wattage modules. System designers 
who pair the REC 460 W-DC module with a standard IQ8A, either by mistake or to save 
money, will find their systems significantly underperforming due to power clipping.  
 

 
Figure 3 - Microinverter Spec 

PERFORMANCE ANALYSIS 
 

SETUP 
Dallas, Texas was selected for the comparative performance analysis, as this location 
exhibits relatively average irradiance, temperature, and humidity characteristics typical for 
high solar-adoption regions across the United States. The comparative results of this study 
should therefore be broadly applicable throughout the U.S. 
 

 
Figure 4 – SAM Simulation - Weather Data for Dallas TX 
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The analysis was set to compare a 25 x REC 460 W-DC solar panels (11.50 kWdc) to 28 x 
Solvari 410 W-DC solar panels (11.48 kWdc). This “largish” system size was chosen to 
exaggerate comparative impacts and to closely align total system wattage for the two 
different solar panels. Loss categories for irradiance, DC, and AC, along with their 
respective input parameters, are shown in Figure 5. Since both systems employ 
microinverters, module mismatch and DC wiring losses were set to zero. 
 
An important consideration not included in the soiling loss assumptions is the potential 
advantage Solvari SR may have due to its frameless design. Frameless solar modules are 
generally less prone to soiling, as they lack the raised frame edge that can trap dust, dirt, 
and debris. However, because there is no industry-standard methodology for modeling this 
benefit for a specific location, potential gains were not included in the comparison. 

 
Figure 5 – SAM Simulation - System Losses 
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LOSSES ANALYSIS 
A closer examination of the detailed energy losses between the two systems provides 
insight into the small performance advantage observed for the REC/Enphase configuration. 
Beginning with the Plane of Array (POA) irradiance loss category, which impacts the 
conversion of incident sunlight into DC electrical energy, the Solvari SR system 
demonstrates a clear benefit. Specifically, Solvari SR achieves a 2.67% gain in the “Ground 
Reflected to Rear” component, attributable to its use of bifacial modules. Although the 
benefit of bifacial panels on residential rooftops is typically modest, the data indicates a 
measurable performance edge over the non-bifacial REC panels. As illustrated in Figure 6, 
this results in a 1.95% nominal DC electricity generation advantage in favor of Solvari’s 
technology.  
 

 
Figure 6 – SAM Simulation - Loss Tree, Solvari Bifacial Advantage 

 
Looking further down the loss tree to the DC electrical loss category, the REC panel 
demonstrates an advantage due to its improved thermal performance characteristics. The 
maximum power temperature coefficient of the REC panel is -0.248% / °C compared to         
-0.30% / °C for the Solvari panel. This results in a 2.03% performance advantage for the 
REC panels in this category, driven by their enhanced thermal behavior. As shown in Figure 
7, this brings the total electrical advantage of the REC Enphase pairing to approximately 
0.2%. 
 

 
 

 

Figure 7 – SAM Simulation - Loss Tree, REC Thermal Coefficient Advantage 
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Moving to the next category of losses, AC conversion, the comparison between the Solvari 
SR and Enphase microinverters yields interesting results. Both systems experience 
minimal inverter clipping losses (−0.38% for Solvari vs −0.48% for Enphase). This difference 
is attributed to the slightly higher DC/AC ratio of the REC with Enphase system, which is 
1.21 compared to Solvari’s 1.19. While the Enphase system has a  DC-to-AC inverter 
efficiency 0.53% higher than Solvari SR, its inverter power consumption is 0.58% higher as 
shown in Figure 8. The net result is a nearly equivalent AC conversion efficiency between 
the Solvari SR and REC Enphase systems, with the REC/Enphase pairing maintaining a 
slight advantage of 0.03% in this category (-0.23% + 0.20%). 

 

 
Figure 8 – SAM Simulation - Loss Tree, Solvari DC/AC Ratio Advantage 

The final category in the loss tree is AC power losses. No major differences between the 
two systems are expected in this area, but the Solvari SR microinverter provides a 0.04% 
advantage, as shown in Figure 9. Incorporating this factor brings the overall performance 
comparison to a net advantage of 0.19% in favor of the REC/Enphase pairing. 
 

 

 

SIMULATION RESULTS 
SAM modeling indicates that the Solvari SR and REC/Enphase systems would deliver nearly 
identical energy performance. As shown in the Figure 10 tables, the REC/Enphase system 
and the Solvari SR system produce equal first-year energy yields of 1,667 kWh/kW, when 
rounded to the nearest kWh. However, because the REC/Enphase system is 0.17% larger, 
its annual AC energy yield is greater by 37 kWh. For perspective, this difference equates to 
less than a dollar a month in homeowner cost savings. 

Figure 9 – SAM Simulation - Loss Tree, Solvari's Lower Clipping Advantage 
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Figure 10 – Results Summary Tables and SAM Output Charts, Solvari SR vs. REC w/ Enphase 

 

CONCLUSIONS 
When comparing Solvari’s all-in-one solar panel to a best-in-class alternative system, the 
net power performance difference is negligible at only 0.19%. The Solvari SR system 
demonstrates a modest advantage in irradiance capture due to the bifacial characteristics 
of its module. However, this advantage is offset when compared to REC’s solar panel with 
superior thermal performance. If the alternative system in the analysis used a panel with 
industry standard thermal coefficients, Solvari SR would be expected to achieve a 2-3% 
performance advantage. 

In terms of inverter performance, the Solvari SR and Enphase microinverters deliver nearly 
equivalent results, although they achieve this balance through slightly different means with 
Solvari SR using less parasitic power loss and Enphase providing slightly higher inversion 
efficiency. 

As shown, the Solvari SR and REC/Enphase systems are predicted to deliver virtually the 
same amount of energy to the homeowner. However, due to the installation and 
operational efficiencies provided by the Solvari platform, its installation partners can 
deliver solar to homeowners for far less than alternative solutions. Additionally, by 
enhancing their competitiveness, Solvari enables its partners to win more bids and grow 
their business without increasing overhead. In summary, Solvari only provides value 
without the need to compromise.     

*KWh/kW is benchmarked against nameplate rating   


