
ValueParameterSr.No

PROJECT DETAILS

Eastern Kentucky, USALocation1.

Bifacial N-type TOPCon crystalline silicon/SAT PV module technology/Racking2.

DATA FILTERS

400 W/m2Primary minimum irradiance exclusion1.

98%POI clipping threshold2.

50%Secondary exclusion Irradiance range3.

25 W/m2POAI spatial variability4.

50 W/m2POAI temporal variability5.

0.98Inverter power factor6.

November (11)Test month7.

Temperature-NormalizedASTM E2848

• Capacity test is the industry standard for evaluating performance guarantees between

project stakeholders. Although the overall framework of capacity testing is well established,

the industry commonly employs two distinct methods.

• The first method follows ASTM E2848, wherein a multiple linear regression of output power

as a function of plane-of-array irradiance, ambient air temperature, and wind speed is

utilized to generate capacity curves. This approach assumes that PV cell temperature is

directly influenced by ambient temperature and wind speed.

• The second method is a modified version of the ASTM E2848 protocol. In this approach, a

linear regression of PV module cell temperature-normalized output power as a function of

plane-of-array irradiance is utilized to generate capacity curves. By directly incorporating

cell temperature rather than its influencing parameters, this method addresses the key

assumption of the first method. However, accurately measuring PV module temperature

with standard monitoring systems remains a challenge.

• Selecting an appropriate test method is therefore essential to ensure accurate and

representative performance evaluations.
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This presentation presents an overview of the test methodologies and governing

mathematical equations, followed by the application of both methods to a common modeled

and measured dataset using consistent data filtering criteria. The resulting capacity curves

and statistical indicators of fit quality are compared, along with an evaluation of monthly

target capacity to assess seasonal effects. The methodologies are ultimately assessed based

on the test results to evaluate the representativeness of each approach.

Test data

Extract power(P), Irradiance (E), ambient 

temperature ( ), and wind speed (W) data

Calculate regression coefficients ( to ):

Apply data filters

Calculate total irradiance:

Evaluate measured fit at RC

( , )

Determine Measured Capacity ( )

Calculate Measured Capacity Ratio

Test data

Extract power(P), Irradiance (E), and PV module 

temperature ( ) data

Calculate regression coefficients ( and ):

Apply data filters

Translate PV module temperature to 

PV cell temperature:

Evaluate measured fit at RC ( )

Determine Measured Capacity ( )

Calculate PV cell Temperature 

)-Normalized Power : 

Calculate Measured Capacity Ratio 

R2t StatCoefficientParameter

99.8%

24.72111.53TPOA

5.040.03TPOA*TPOA

-3.03-0.57TPOA*Temp

2.802.34TPOA*WS

R2t StatCoefficientParameter

95.6%
-6.01-11194.32Intercept

47.45143.29TPOA
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• Both test methods generate different monthly target capacity based

on the same energy model data. The temperature-normalized test

protocol generates higher capacities than the ASTM test approach by

0.1% to 1.0%. While there is no specific pattern in the magnitude of

the differences with respect to seasons, additional investigations are

required to determine the correlation.

• The ASTM test method, with a model R2 of 99.3% and a test R2 of

99.8%, generates a better-fit regression for the model and test data

compared to the temperature-normalized test, which has a model R2

of 78.1% and a test R2 of 95.6%.

• Regarding the regression coefficients of the ASTM test, the

temperature term is negative, indicating an inverse relationship

between power production and temperature, consistent with PV

module characteristics.

• Regarding the t-Stat parameters of the ASTM test, TPOA exhibits the

strongest relationship with power production, followed by ambient

temperature, and then wind speed.

• The temperature-normalized test yields a 0.2% higher measured

capacity compared to the ASTM test, while exhibiting a 0.3% lower

Measured Capacity Ratio.


