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Incidents of Field Failures of Backsheets are Increasing
Not only one type of backsheets, not only one type of failure

Cracked backsheets Powder effect of back- Delamination and de- Bill of material not Insufficient process

with electric breakdown sheet (“chalking”) leads tachment of backsheet; sufficient to withstand control leading to

in isolation. to loss of UV protection. interlayer and total the climatic stress. delamination
delamination possible. Early wear out.

>

Cost saving strategies of the last 6 years lead to material thickness minimization and introduction of backsheets designed to meet
minimum requirements, rather than being made to last.
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Failure analysis and material identification
_cross-section backsheet

Typical questions in case of a failure !

» |s the material the one defined in the contractually agreed . ;
and certified bill of materials? . o .

» How does the failure propagate?

» Will unaffected modules be affected in the future?

= Who is to blame?
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How did the standard development community answer to the failure rates?

Updating IEC 61730 was a lengthy process started in 2009...

May 2013
First presentation of Publication of

Jan. 2014 June 2015

Positive voting with

. End of TF-G-proposal to IEdC 61730-1 many comments March 2017
2009 2011 IEC-group TC82 Ed.2as CD .mamly.on the ' Work on Amendment
First technical Distribution we2 . insulation materials g started
proposals for of proposal ? °
Edition 2 for 2nd March 2013 June 2014
Editionto  Amd. 2 for Incorporation of Nov. 2015
national Edition 1 comments FDIS circulation
committees I I I
Feb. 2013
Formation of a Task May 2014 August 2016
2011 Force Group to issue Deadline for Publication
Amd. 1 for draft proposal for comments
Edition 1 Ed.2. December 2014
) CDV submitted ¢ September 2015
® 2004 October 2013 FDIS sentto TC82
Publication of J.an 2012 Presentation of WG2 for review
1st Edition Proposal not accepted revised draft
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Changes to Safety Standard IEC 61730-1 /-2

Sequence B
Definition of layers and their thickness | additional more severe UV test sequence of IEC B1r30-2

1 PV module
(unframed if Peel test is required)

i i Damp heat
Single layer Multi layer ot (200 1)

MST 53

a) Single layer b1) Double layer b2) Double layer c) Generic multi layer
UV tes
(60 kV\}h/rth)
MST 54

B
Ll

L

25 um

Humidity freeze
test (10 cycles)
MST 52

UV test
(60 kWh/m?2)
MST 54

(e.g. > 150 um for 1 000

excluding "x")

125 um

Humidity freeze
test (10 cycles)
MST 52

125 um

Thickness (e.g. > 150 um for 1 000 V)

Thickness

-
-+

Cut susceptibility
test
MST 12

Thickness (e.g. > 150 um for 1 000 V)

IEC IEC

Thickness (e.g. > 150 um for 1 000 V excluding "x")

)
-
i
-

!E(, Insulation thickness
test MST 04

Source: IEC 61730-1 Figure 4

5 21.06.2018 PV Magazine Quality Roundtable 2018, Jérg Althaus - TUV Rheinland Precisely Right.

o™ g ..
$Q‘ A TUVRheinland®
T



Experience with new IEC 61730-1 /-2 so far

6

Minimum thickness requirement has eliminated some designs from the market.
In our lab in Germany > 30 % of the modules tested to the new standard show some form of “chalking”.
No clear tendency for particular material combinations or backsheet designs.

“Chalking” is not defined as a failure in the IEC pass criteria, as it is a new phenomenon.

Testing of affected modules from the field acc. to the new sequence shows test sequence is adequate to propagate
effects.

New amendment may require material prequalification.

Publication of IEC TS 62788-2:2017 Measurement procedures for materials used in photovoltaic modules -
Part 2: Polymeric materials - Frontsheets and backsheets in August 2017.

21.06.2018 PV Magazine Quality Roundtable 2018, Jérg Althaus - TUV Rheinland Precisely Right.

o™ g ..
$Q‘ A TUVRheinland®
T



TUV Rheinland
Dipl.-Ing. J6rg Althaus ~
Regional Field Manager Sola

+49 (0)221 806 5222
solarenergy@de.tuv.com

Availapje Now:
om/solar
WWW.tuv.c

on Power rating ang Qualificatiop
of bifacia| PV Modules

. White. Papers on B
. I Di
Thank you for your attention!

Energy Yield Assessment in
fferent Climates

Rheinlang Quality Monitor 2018
L] Pcoming Webinar on Verifying Quality and
Oower Outpyt of Bifacija|

Moduleg 05 June 2018

T ——

. ] 4°
e TUVRheinlan
Qt A

Precisely Right.
.‘H ()

()

UV Rheinland

0 Ithaus - TUV

ine Quality Roundtable 2018, Jorg Al

PV Magazin

21.06.2018

7



