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Multi-Scale, Multi-Physics Model

Contributing to DuraMAT Consortium Goals

This work will develop modular, open-source model and analysis components including crack detection workflow and parameterization for quantitative inspection of large EL large datasets.
These tools will allow users to quickly and accurately assess the extent and types of cracking in their modules. In addition to, estimate the power loss of cracks and other degradation modes.

pvcracks: github.com/sandialabs/pvcracks pvspice: string level
Project Overview * The 22 module strmg would look like this in EL:

This repository [1] is for cell electroluminescence
(EL) image segmentation, rapid EL image
classification according to severity of the damage — —
and a model to predict power loss from the cell § * We use the spice parameter maps fitted before.

image. Additionally, it includes an electrical o * A function is added to pvspice to simulate whole
simulation tool (pvspice) that uses single cell F— module strings passing parameters for each cell.
diode parameters to replicate a module current- —— * We simulate one specific timestamp of the

voltage (IV) curve. These results can then be veracks logo and tree of the repositor outdoor data that was measured under
used for a whole string simulation. This is a new P & P Y 1017W/m2 and a cell temperature of 492C.

pvspice is part of this repo with the full e Resistances had to be increased to account for
version being included soon interconnection.
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feature that is being presented here for potential
induced degradation (PID) losses.
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* pvspice is used to simulate the single modules Voltage [V]
1. Use pvlib to fit CEC parameters.
on |l ep |l ep | Pp | | Pip || pip | Heathy 2. Fit the initial STC IV curve with pvlib single Severe PID simulations
x16 diode then convert them to single cell. * Rsh increase simulating PID severity [3].
parameters by comparing to the pvspice fit * Affected cells are the same as from the
Outdoor IV curves taken with a Pordis 321 series 3. Froms. P.mgel etal. [4]_ we know that the g?Drker?l'lng map. o ” ctod |
. [
IV tracer from April 2024. shunt resistance (Rsh) is affected b}/ PID. spl age, neighboring cells are affected by
We use the darkness maps to modify Rsh severity [3].
Indoor lab data includes electroluminescence of thes.e cells using and optimization code T.he tlotcjz\l number.of c.eIIs in thehstrmgsbare 1f320,
images, thermal images, and STC IV curves of the to repllcat.e the degraded IV curve. S|frfnu at(;on lsicenadn;)s mcreasRe E eanm ero
stressed modules before and after PID. 4. The re:t:ultmg paramete.rs are collected for affected cells and decrease Rsh of these
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