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Solectria PVI 28TL

Solectria PVI 28TL

Solectria Renewables, LLC has contracted PV Evoluon Labs (DNV GL PVEL LLC) to deploy and
monitor two (2) PVI 28TL, 28 kW grid-ed transformerless string inverters with dual maximum-
power-point trackers (MPPTs) at the PVUSA test and research facility in Davis, CA. The purpose 
deployment and monitoring of the PVI 28TL inverters is to evaluate their performances under 
real-world operang condions. Deployment and monitoring of the inverters occurred over a 
Monitoring Period from March to June 2014. In this report, the conversion efficiencies and
operang temperatures are evaluated over a Test Period from April 9th to May 9th, 2014, and 
the installaon characteriscs of the inverters are noted.
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During the Monitoring Period, many operational parameters of each inverter were obtained from the 

inverters and recorded.  The information extracted from each inverter is listed in Table 3 below.  The 

average daily run-times of the inverters during the Test Period are listed in Table 4 below.  The daily run-

time values are a function of local insolation, the positions of the associated PV arrays with respect to 

objects in the test field that shade the arrays during early morning and late afternoon periods, and any 

inverter faults that occurred.  No inverter faults occurred during the Test Period, which aided in 

achieving the excellent daily run-times. 

DC Parameters AC Parameters Other Parameters 

DC Voltage MPPT 1 (V) Phase AB Voltage (V) Energy - Per Day (kWh) 

DC Current MPPT 1 (A) Phase AB Current (V) Energy - Running Total (kWh) 

DC Voltage MPPT 2 (V) Phase AC Voltage (V) Run Time - By Day (minutes) 

DC Current MPPT 2 (A) Phase AC Current (V) Efficiency (%) 

DC Power (kW) Phase BC Voltage (V) Inverter Temperature (°C) 

  Phase BC Current (V) Ambient Temperature (°C) 

  Real AC Power (kW) Isolation Resistance (kΩ) 

  Apparent AC Power (kVA)   

  Power Factor   

  Frequency (Hz)   
Table 3 Operating parameters directly monitored by inverters are recorded over the monitoring period 

Inverter 1 Run-time (minutes) Inverter 2 Run-time (minutes) 

685 708 
Table 4 Average daily run-time of the inverters over the Test Period 
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Inverter Production 

The energy converted by the inverters over the Test Period are listed in Table 5 below.  The energy 

converted by the inverters is a function of local insolation on each PV array over the Test Period and the 

DC capacity of each PV array. 

Inverter 1 Energy Conversion (kWh) Inverter 2 Energy Conversion (kWh) 

5554 5476 

Table 5 Energy converted by the inverters over the Test Period 

The AC power output of each inverter versus irradiance incident on the plane-of-array (POA) is shown in 

the plot of Figure 3.  Inverter clipping is evident in the plot at 28 kW.  Figures 4 – 7 below are weekly 

plots of AC output power and irradiance for both inverters over the Test Period 
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Figure 3 Plot of AC output power versus irradiance for both inverters over the Test Period 
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Figure 4 Plot of AC output power and irradiance for both inverters over Week 1 of the Test Period 
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Figure 5 Plot of AC output power and irradiance for both inverters over Week 2 of the Test Period 
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Figure 6 Plot of AC output power and irradiance for both inverters over Week 3 of the Test Period 

  

0

200

400

600

800

1000

1200

0

5

10

15

20

25

30

4
/2

8
/2

0
1

4

4
/2

9
/2

0
1

4

4
/3

0
/2

0
1

4

5
/1

/2
0
1

4

5
/2

/2
0
1

4

5
/3

/2
0
1

4

5
/4

/2
0
1

4

Week 3

Irradiance (W/m²) Inverter 1 (kW)

Inverter 2 (kW)

Ir
ra

d
ia

n
c
e

 (
W

/m
²)
P

o
w

e
r (k

W
)

http://www.pvel.com/


  

Performance Evaluations 

 

Report #316-2-3  CONFIDENTIAL | www.PVEL.com | 415.320.PVEL 11 of 20 

 

 

 
Figure 7 Plot of AC output power and irradiance for both inverters over Week 4 of the Test Period 
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Inverter Efficiency 

In order to evaluate the conversion efficiencies of the inverters over the Test Period, both DC input 

powers of the two (2) MPPT inputs of each inverter as well as the AC output powers of each inverter 

were measured and recorded at five-minute intervals.  Measured data for which either the total DC 

input power (the sum of the MPPT input powers) is less than 0.5 kW or calculated efficiency is greater 

than 100 % are neglected from this analysis.  Figure 8 below is a plot of measured conversion efficiency 

versus output power of Inverter 1 over the Test Period. 

 
Figure 8 Inverter 1 conversion efficiency versus output power (blue dots) and the resulting tenth-order polynomial fit (green 
asterisks) evaluated over the output power range at 1 kW intervals 
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Figure 9 below is a plot of measured conversion efficiency versus output power of Inverter 2 over the 

Test Period. 

 
Figure 9 Inverter 2 conversion efficiency versus output power (blue dots) and the resulting tenth-order polynomial fit (green 
asterisks) evaluated over the output power range at 1 kW intervals 
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Table 6 below contains the coefficients of the tenth-order polynomial fits applied to the performance 

data of Inverter 1 and Inverter 2. 

Polynomial Coefficient Inverter #1 Inverter #2 

c0 7.458E+01 7.422E+01 

c1 2.308E+01 2.452E+01 

c2 -1.056E+01 -1.146E+01 

c3 2.712E+00 2.940E+00 

c4 -4.246E-01 -4.534E-01 

c5 4.245E-02 4.429E-02 

c6 -2.761E-03 -2.805E-03 

c7 1.162E-04 1.148E-04 

c8 -3.050E-06 -2.929E-06 

c9 4.531E-08 4.238E-08 

c10 -2.908E-10 -2.654E-10 

Table 6 Coefficients of the tenth-order polynomial fits of the performance data of Inverter 1 and Inverter 2 
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Inverter Operating Temperatures 

In addition to evaluating the conversion efficiencies of the inverters over a wide range of loadings, the 

external case temperatures of Inverter 1 and Inverter 2 were monitored over same the Test Period 

under the associated operating conditions.  Figure 10 below are the temperatures measured at various 

locations on the inverter’s case as well as ambient temperature throughout the Test Period.  Please see 

Figure 2 above for an image indicating the locations of the thermocouples on the inverters under test.  

The thermocouples labeled “Bottom” are located at the bottoms of the inverters’ case, not the bottoms 

of the disconnect switches.  The thermocouples labeled “Front” are centrally located on the inverters’ 

front case (not considering the added dimension of the disconnect switch).  The thermocouples labeled 

“Back” are located at the back of the inverters opposite the “Front” thermocouples.  Only temperature 

data during output powers of the inverters of at least 10 kW are considered in the temperature 

analyses. 

 
Figure 10 Inverter 1 temperatures at various locations on its case and ambient temperature throughout the Test Period  
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Figure 11 below are the temperatures measured at various locations on the inverter’s case as well as 

ambient temperature throughout the Test Period. 

 
Figure 11 Inverter 2 temperatures at various locations on its case and ambient temperature throughout the Test Period 
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The following are substantive installations that were recorded by the field installers during the 

installations of Inverter 1 and Inverter 2 at PVUSA: 

1. Installation of inverters 

a. The installation process was straightforward. 

b. Attaching the mounting bracket to the structure that supports the inverter was 

straightforward. 

c. Hanging the inverter on the mounting bracket requires two people but is 

straightforward. 

d. Attaching the wiring box to the inverter was challenging because the supplied screws 

(M6x12) were not long enough to thread into the corresponding threaded holes on the 

inverter without first compressing the neoprene gasket. Having screws a few millimeters 

longer will make this step much easier. 

e. In general, the provided screws should be a bit longer in order to make assembly easier, 

especially were a neoprene gasket is involved. 

f. There is not very much space in the wiring box between the knockout holes in the 

bottom of the inverter and the wire terminals.  This is especially true if you are using the 

larger recommended conductor size. 

2. Installation of shade plate 

a. There are some screws protruding from the top of the inverter that do not have a 

corresponding clearance hole on the Shade Plate.  This issue resulted in the shade cover 

resting on the tops of the aforementioned screw heads as opposed to on the inverter 

case. 

b. The brackets did not have the correct hole spacing to line up with the holes for the 

screws that hold the wiring box to the inverter. 

c. The provided screws (as provided with the inverter, as the Shade Plate was not provided 

with screws) were certainly not long enough to accommodate the Shade Plate. 

d. It appears that the part of the shade cover that covers the LCD screen on the wiring box 

was intended to be easily removable, but one must remove the entire shade cover to 

separate the two parts of the cover.  This is not ideal. 
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For companies developing PV products and projects, PV Evolution Labs (PVEL) is the premier solar panel 

performance and reliability testing lab.  We provide secure, expert testing and validation services so you 

can be confident that you're making intelligent decisions based on the most reliable data. 

PVEL is founded on the principle that understanding solar panel aging behavior through testing is a 

fundamental aspect of safety, cost reduction, and reliability – all of which are imperative to the growth, 

health, and evolution of the solar industry.  PVEL is committed to increasing photovoltaic product quality 

while reducing product time to market. 

Our dedicated environmental, mechanical, and electrical testing systems are designed specifically for 

the flat plate PV module form factor.  Utilizing dedicated characterization systems ensures optimal data 

quality and repeatability.  PVEL’s calibrated equipment base is closely maintained to ensure optimal 

availability and reliability.  Our specialized services are available for product and process qualification, 

raw material and supplier evaluation, ongoing reliability testing (ORT), risk assessment, lot acceptance, 

energy yield evaluation, and more.  

The PVEL team possesses unparalleled expertise in test and measurement techniques for semiconductor 

devices and PV modules.  Our highly qualified technical staff is dedicated to serving the needs of the 

solar industry with a commitment to excellence in test quality and customer service.  PVEL aims to 

collaborate with our clients throughout the development cycle.  By working with you from start to finish, 

we ensure the highest quality product with a faster time to market. 

Our mission at PVEL is to facilitate the dramatic growth of the North American solar industry. 
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