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Abstract— This study consists of comparison of two makes of photovoltaic I-V (Current-Voltage) tracers. I-V tracing is 
basically done to test the instantaneous performance of PV (Photovoltaic) modules directly at solar power plant site. This 
data obtained using I-V tracers is then compared with digital multimeter, flash test or specification sheet data provided by 
the PV module manufacturer. This comparison allows users to decide whether the module’s output parameters at Standard 
Test Conditions (STC) lies within the limit with those reported by the manufacturer. I-V tracing method for module testing is 
very popular amongst the PV plant owners for testing the degradation of PV modules at regular intervals. It also plays an 
important role in Warranty claiming of underperforming PV modules within the warranty period given by the module 
manufacturer as most of the PV module manufacturers do accept the results obtained by I-V tracing. The two types of I-V 
tracers compared here are Solmetric PVA-1000S PV Analyzer and PVPM1040C. The main aim behind the comparison of 
these two I-V tracers is to find out which of them has the measured value of PV module parameters closer to the one 
mentioned on the specification sheet of the PV module. 

 
Index Terms— Photovoltaic Modules, Solar Power Plant, I-V Tracers, Accuracy. 

 
I. INTRODUCTION 
 
Photovoltaic (PV) modules usually have highly 
reliable electrical performance throughout its lifetime; 
even then they are prone to power degradation issues 
at times. In the beginning, PV modules might get 
damaged during transportation before arriving to plant 
site or during the installation at pant site. Over its 
lifetime, PV module’s performance is affected 
because of various degradation modes. The industry 
needs quick and precise tools to determine these 
problems. The PV plant owners need to assure that the 
PV modules and strings working in their plants give a 
consistent and expected performance. The plant 
owners need to maintain the record of performance of 
the PV modules over its life. In the beginning, this 
record proves to be useful for warranty claiming 
purpose. Towards the later stage of system’s life 
cycle, O & M (Operations and Maintenance) team 
need to carry out testing of older arrays and to 
efficiently locate a defective panel. 
In field testing using I-V tracer, once the complete test 
setup is ready, the I-V measurement sweeping is 
usually done in less than a second. However, sweep 
speed depends on the type of cell. High-efficiency cell 
requires more sweeping time as these cells store 
considerably more charge. [1] 
The Solmetric PVA-1000S PV Analyzer kit and 
PVPM1040C are the I-V curve tracers which we have 
used for our testing. These I-V Tracers are used for 
measurement of the I-V-curve of photovoltaic 
modules as well as strings. The output parameters of 
these two I-V Tracers are Irradiance, Module 
Temperature (Tmod.), Short Circuit Current (Isc), 
Open Circuit Voltage (Uoc), Maximum Power Point 
(Pmax), Current at Pmax (Ipmax), Voltage at Pmax 
(Upmax), Efficiency & Fill Factor. The measured 

values of module parameters are then converted to 
STC values using IEC60904-3 
The voltage and current measurement Range and its 
Accuracy can be tabulated as below [2], [3] and [4]: 

 
TABLE IVoltage and Current measurement Range 

and Accuracy 

 
 
II. METHODOLOGY 
 
The testing was carried out at our power plant site in 
outdoor ambient conditions on same number of 
sampled PV modules once in a day for two days. The 
modules were sampled such that they were newly 
arrived and were installed just 10 days before the test. 
Irradiance and Temperature measurement in 
Solmetric PVA-1000S I-V tracer is done with the help 
of SolSensor coupled with Thermocouple by 
mounting it along the frame of PV Module. In case of 
PVPM1040C, Phox sensor with integrated Pt1000 
sensor mounted near the PV module measures the 
Irradiance and cell Temperature. The measured values 
of electrical parameters of sampled modules by both 
the I-V tracers were observed. The voltage and 
current values of the same PV modules were then 
measured with the help of a calibrated and highly 
accurate Fluke 28 II Digital Multimeter. The 
measured values of both the type of I-V tracers were 
then compared with the values mentioned on the 
specification sheet of the PV module and the values 
obtained using digital Multimeter. All the safety 



International Journal Of Electrical, Electronics And Data Communication, ISSN: 2320-2084  Volume-4, Issue-10, Oct.-2016 

Comparative Study of Two Different Make of PV I-V Tracers 
 

63 

precautions mentioned for the respective instrument 
were followed during the testing of modules. 
 
III. RESULTS 
 
The results obtained during the testing are as shown in 
the following graphs: 
 

 
Fig. I Comparison of “Irradiance” 

 

 
Fig. II Comparison of “Isc” 

 

 
Fig. IComparison of “Uoc” 

 

 
Fig. IIComparison of “Pmax” 

 

 
Fig. IIIComparison of “Upmax 

 

 
Fig. IVComparison of “Ipmax” 

 

 
Fig. V: Percentage deviation in “Pmax” 

 
 

Fig. VIPercentage deviation in “Isc”, “Uoc”, “Ipmax” & 
“Upmax” 

 
CONCLUSION 
 
1. After comparing the Uoc and Isc data obtained 

from Solmetric PVA-1000S and PVPM1040C 
with Fluke 28 II Digital Multimeter, it was 
observed that; the deviation in readings obtained 
using Solmetric PVA-1000S and PVPM1040C is 
2%. 

2. The Uoc and Isc readings obtained using 
Solmetric PVA-1000S are closer to the Fluke 28 
II Digital Multimeter and the specification sheet 
of the PV module. 

3. The accuracy testing of data obtained 
usingSolmetric PVA-1000S and PVPM1040C 
involving Power and Irradiation measurements 
will be covered in upcoming paper which will 
involve testing of PV modules with IV Tracers 
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and Sun Simulator.   
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