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Introduction
New advancements in 1-N/ curve tracing systems enable in situ scans of strings and modules within
production PV arrays. Many systems, on the market today, use single board computers to store and
assess data. The on-board assessment reports common I-V features included lsc, Voc, Rs, and Rsh.
A more detailed understanding of system health can be achieved by comparing I-V curves with an
equivalent circuit mode. Therefore, this poster presents a light-weight algorithm that can extract
parameters for the single diode equivalent circuit model from individual I-V curves on a single board
comouter thaUs. located at the point of measurement.
ACCUraCy t valuation

CEC

Reference

Parameters

Evaluate

Errors

Calculate

Parameters

(De Soto)

C

Model
I-V Curve

)4 Step 1

Extract

Parameters

Step 2
Model

I-V Curve

Performance Evaluation

In-Field
I-V Curve

Extract

Parameters

Model
I-V Curve

Evaluate

Errors

Accuracy Results

0.00-

-0.05-

0 - 0 .10

o
L- -0.15
UJ

-0.20

-0.25

20

15

0

Error

Multi-c-Si

Thin Film

CIGS

.

.

.

.

•. • •

CdTe

Step 1:

The differences between the known and extracted single
diode parameters are small for four module types (Multi-c-
Si, Thin Film, CIGS, CdTe). The CIGS modules tended to

  have_the highest errors and the RsIL was  largest  for the „It!,

Extracti( i Procer!

(1) The single diode equation is simplified by
eliminating the -1, which has negligible impact
on the I-V curve shape.

(2) Eqn. 2 is rearranged into a linear and
exponential component. The RSH is replaced by
the shunt conductance Gp = 1/RSH.

(3) Then, the two coefficients in the linear
component are estimated using linear least-
squares regression over a portion of the I-V
curve (0 V VO.

(4) The right side of Eqn. 3 is substituted into
Eqn. 2 and then rearranged.

(5) For I 0.1I5c values for (32, P3, P4 are
obtained by least-squares regression, and four
of the single diode parameters are calculated
sequentially from the regression coefficients.

Performancin rcesults
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Step 2: -

Reconstructed I-V curves from
extracted parameters had low errors
when compared with the known
values 
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