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Contributing to DuraMAT Consortium Goals

This work will develop open-source simulation methods to simulative real world impact on power loss of cell defects. Using a quantitative inspection of large EL datasets cell parameters are estimated for each cell on a string level. These are then used with a integrated circuit
simulation tool to assess the power loss on a string level.

Advanced Modeling of PV String Power Losses

. . Simulating String-Level Power Loss
Project Overview

Multiple simulation tools for power modeling are available as open-source or commercial software. The level of detail these tools simulate varies * We simulate 35 modules in series using the same parameters as from

by provider but is mostly limited to string the solar module level. Their goal is to simulate generic normal operation on the plant level. Very generic the PVEL modules shown beside. The control module and the module

degradation rates are used for estimating losses. We are working on a tool which is based on electrical circuit simulation (SPICE) to simulate on a with all broken cells is simulated for ideal conditions. All cells have

solar cell level (diode model) and build the modules and consecutive strings using a python code. Simulating on such a level of detail allows us to the same parameters

modify the diode parameters of each cell according to defects observed in EL images or other sources such as simulated degradations 12

(DuraMAT:pvdeg). A good exampleis after hail damage occurs, we can use EL images to detect cell cracking in local cells and modify the parameters | o

to simulate the consequences of these damages. These detailed simulations also allow us to incorporate bypass diode behaviors and complex non- 10 -

uniform shading.
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1. Define initial cell level diode parameters, using pvlib or SPICE * Cracked half-cut modules made available from Kiwa PVEL as part of O, |Pmpp difference = 8.01%
2. From EL images estimate the change of these parameters due to cell their DuraMAT project help us validate the SPICE model
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