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A x-Si mean degradation in the 0.8i 0.9%/a range
A HIT and microcrystalline silicon ~ 1%/a
A Thin-film > 1.4%/a, strong variations depending on technology
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A Based on 11029 data points
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A Degradation rate: no clear climatic zone dependence? == ISFH

ID. C. Jordan et al., Prog. Photovolt. Res. Appl., 2016, DOI:10.1002/pip.2744.
2D. C. Jordan et al., Prog. Photovolt. Res. Appl., 2017, DOI: 10.1002/pip.2866.
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New form | Copy form Delete form Survey version 08 February 2016

PV system basics Goal of this survey How fo start ?  Other guestions

System 1D: Example 1D PV module type Multicrystalline Si

Source of data Expert Inverter type String inverter wit

Country Germany Mounting system type Rail system at lon

Climate zone Moderate (C-climate) Grounding of substructure & module frames/conductor |Grounded/non

Special sfress Other system component

Kind of system Roof top commercial Nominal system power [kWp] 100

Orientation 0 (south) Date of system start [MM/YYYY] Juni 13

Inclination 30| Date of failure documented here [MM/YYYY] Juni 15

Comment if a field is orange

Integral data

Following failure specifications are based on investigated percentage of
Total system power loss Inverter Cable and interconnector [PV module  [Mounting Other Comment
[%] [%] [%] [%] [%] [%0]

2 50
5 X Failure specification for 25 % of the system

Failed system part Failure 1 Power loss 1 Failure 2 Power loss 2 Safety failure 1 |Safety failure 2

specification [%] specification [%]
Inverter No failure  No detectable loss No failure No detectable loss No failure No failure
Cable and interconnector |No failure  No detectable loss No failure No detectable loss No failure No failure
PV module Cell cracks ]3%-10%] Mo failure No detectable loss No failure No failure
Mounting No failure  No detectable loss No failure No detectable loss No failure No failure
Other system component |No fallure  No detectable loss No failure No detectable loss No failure No failure
Comment if a field is orange

Lhttp:/fiea-pvps.org/index.php?id=344 p— |SF|.|
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PIDs
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A But also informat.
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Database Composition
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A Main survey data from Europe
A Moderate climate dominates data
A Technology distribution equal to
market distribution
62% A 144 failure-survey-data —— ISFH
®Mono-Si M Multi-Si i CdTe sets from 18 countries .
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O Delamination

@ Defect backsheet

B Defect junction box

@ Junction box detached

O Discolouring of pottant

M Cell cracks

B Burn marks

@ Potential induced shunts PID —

= Potential induced corrosion

B Disconnected cell or string

B Defective bypass diode
Corrosion/abrasion of AR coating

B Glass breakage

B Isolation failure

£ CdTe: back contact degradation

Frequency of failures

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Time tin years

A Count only failures leading to power loss —— ISFH

A Cell cracks in 1-2 year, PIDs in 3-4 year
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O Delamination

@ Defect backsheet

B Defect junction box

@ Junction box detached

O Discolouring of pottant

M Cell cracks

B Burn marks

@ Potential induced shunts PID —

= Potential induced corrosion

B Disconnected cell or string

B Defective bypass diode
Corrosion/abrasion of AR coating /

B Glass breakage

B Isolation failure I

£ CdTe: back contact degradation I

Frequency of failures
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Time tin years

A Defect bypass diodes, in the first years but also later =— ISFH

A Discolouring all years, but accumulate after 18 years
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A Degradation rate of PV
modules affected by
failure x of system i:
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