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PAST 

Allowed nameplate tolerance in the Past 

Measured power = Nameplate rated power +/- 10% 

Past practice by manufacturers (example) 

Nameplate rated power: 100W 
Measured power: > 90W ~ < 110W 

Reason for the past allowed tolerance 

•  Measurement uncertainty was high in the past! 
•  Reproducibility error between test labs was high in the past! 

Past market issue 

•  Measured power: Tended to be towards 90W but priced at 100 W 
(see FSEC’s data next page) 



Comparison of PV Module Measured Peak Power at STC with 
the Module Nameplate Ratings (Source: FSEC Data 2002-2006) 

Past market issue 



Solar ABCs’ Previous Policy (November 2008) 

“The permissible deviation from module 
nameplate output for current, power, and voltage 
for modules installed in the U.S. shall be ±5%.  A 
more detailed Solar ABCs policy shall be 
developed to address related issues such as 
stabilization, measurement uncertainty, 
warrantees and other issues.” 



Current Measurement Tolerance 

•  Measurement uncertainty is now smaller (for example, 
+/- 3% for c-Si) 

•  Reproducibility error between test labs is now smaller 
(for example, +/- 3% for c-Si; see NREL’s and Shell 
Solar’s round robin data) 

•  Nameplate tolerance is, typically, low (+/- 3% for c-Si) 
(see manufacturers’ nameplate tolerance data) 

PRESENT 



NREL Round Robin Testing – 2006 (WCPEC4-2006) 

Reproducibility Error 



Shell Solar Round Robin Testing - 2003 



Nameplate tolerance of various major manufacturers (Feb 2010) 

Manufacturer # 1 
•  Nameplate tolerance = +/- 3% 

Manufacturer # 2 
•  Nameplate tolerance = +/- 3% 

Manufacturer # 3 
•  Nameplate tolerance = +/- 3% 

Manufacturer # 4 
•  Nameplate tolerance = -5% and +10% 

Manufacturer # 5 
•  Nameplate tolerance = -0% and +5% 



1) EN 50380 / IEC 61853-1 (draft): 
(Pmeasured + m)  > (Prated - t) 

2) California Energy Commission: 
Pmeasured > (Prated – 5%) 

3) EN / IEC - Modified: 
Pmeasured + m > Prated 

m = Measurement tolerance 
t = Production tolerance 

Options for Module Power Rating Tolerance 

Assumes that the buyer is aware of 
implication of negative tolerance! 
(Not true for homeowners, who pay for 
Prated, not Prated – t) 

Assumes less than 5%  
measurement uncertainty!  
(Not true for thin-film technologies, which 
have uncertainty more than 5%) 

Reasonable approach & practically achievable! 
(see the next slide) 



3) EN / IEC Modified: 
Pmeasured + m > Prated 

Practically Possible Because 
Typical Lab Uncertainty is +/- 3.4% 



Recommendation: 

We recommend the following for a Solar ABCs’ module 
power rating tolerance policy. 

3) EN / IEC - Modified: 
Pmeasured + m > Prated 



Information Slides 



Scope and Limitations of the Proposed Power Rating Policy: 

•  Power rating policy is a living document and its scope is dictated by the 
market requirements and the availability of existing standards. 

•  In this presentation, the power rating requirements of two major markets 
(California and Europe) and the availability of existing and upcoming standards 
(EN 50380, CEC’s Equipment Eligibility & IEC 61853-1) are considered. 

•  Both EN and CEC call for the power ratings at only three test conditions: STC 
(standard test conditions), NOCT (nominal operating cell temperature) and Low 
Irradiance (200 W/m2 at 25oC). 

•  The power rating policy of Solar ABCs intends to include requirements of new 
power rating standard of IEC (IEC 61853-1 draft). This new IEC standard covers 
almost all the field conditions in the US and world (see the slides to follow). 



Pmax, Isc, Voc, and Vmax versus Irradiance and Temperature  

Irradiance (W/m2) Spectrum Module Temperature 

15°C 25°C 50°C 75°C 

1100 AM1.5 NA 

1000 AM1.5 

800 AM1.5 

600 AM1.5 

400 AM1.5 NA 

200 AM1.5 NA 

100 AM1.5 NA NA 

IEC 61853-1: 
PHOTOVOLTAIC (PV) MODULE PERFORMANCE TESTING AND ENERGY RATING – 
Part 1: Irradiance and temperature performance measurements and power rating 



EN 50380 / IEC 61853-1: 

Datasheet and nameplate information for photovoltaic modules 

•  No specific production tolerance is imposed (for example, +/- 5%) by the EN 
and IEC standards but manufacturer shall provide production tolerance to 
comply with the following:  

  (Pmeasured + m)  > (Prated - t)  

•  These standards take the measurement tolerance into account 

•  These standards take the light stabilization into account 

•  Most importantly, EN / IEC approach is applicable to all the technologies  as it 
uses “Pmeasured + m” rather than “Pmeasured ” as in CEC (measurement tolerance 
for c-Si is less than 4% whereas it is as high as 8% for thin-film and CPV 
technologies – see NREL’s round robin test data – WCPEC4-2006) 



Pmax = Nominal rated power = 50 W 
Production tolerance = -10% 
P=Minimum rated power  = 50 x 0.9 = 45 W 

Measurement tolerance = -4% 
Pmeasurement = 45 x 0.96 = 43.2 W 

If the measured power is higher than 43.2 W, 
the datasheet complies with the requirements 
of EN 50380 

EN 50380: 



CEC Module Eligibility Requirement: 

•  “The lower bound of the manufacturer’s stated tolerance must be no less than 
95% of the maximum power reported to the Energy Commission.” Thus, the 
requirement is: 
   Pmeasured > (Prated - 5%) 

•  This requirement does not take the measurement tolerance into account 

•  This standard takes light stabilization into account (IEC 61215/61646 light 
stabilization methods used) 

•  Most importantly, CEC approach is NOT applicable to all the technologies  as 
it uses “measured” rather than “measured maximum” as in EN (measurement 
tolerance for c-Si is less than 4% whereas it is as high as 8% for thin-film and 
CPV technologies – see NREL round robin test data – WCPEC4-2006) 


