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Power [%]

EVA discoloring
Delamination, cracked cell isolation

<3%
<10%

LID 0.5-5% Glass AR deg.

P

nominal

Diode failure E

Cell interconnect brea Corrosion of

cell & interconnect

Contact failure j-box/
string interconnect
Glass breakage
Loose frame

|
> Ti
Infant-failure Mi Wear-out-failure ime

i 88 : Review of Failures of Photovoltaic Modules (IEA al report IEA-PVPS Mar
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ilicon terrestrial photovoltaic (PV) modules—
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dCO AL AR S D % al measurements
£6H) Thermal cycling test, 200 cycles

ELECTH

Changes for

TOV R
(2006~
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» Damp heat test

= Humidity freeze test

= Thermal cycling test, 50 cycles

» Hot-spot endurance test
Mechanical load test
Mechanical load test (5400 Pa)

= Cut susceptibility test

“ Bypass diode thermal test
Reverse current overload test
Light induced degradation

MRl IR Al other tests (< 3%)

Hi B8 : Review of Failures of Photovoltaic Modules (IEA PVPS Task 13 External final report IEA-PVPS March 2014 29
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Part 1: Requirements for construction
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TERRESTRIAL PHOT TAIC{PV) MODULES -
E FORINCREASED C DENCE IN PV MODULE DESIGN
QUALIFICATION YPE APPROVAL

1 Scope

This International Gui
certified to IEC 6121
qualification and typ
and process glesi

is applicable to sites manufacturing photovoltaic (PV) modules
C 61646 for design qualification and type approval. The design
oval of PV modules depend on appropriate methods for product
well as appropriate control of materials and processes used to
ct. This Guideline lays out best practices for product design,
manufacturin ses, and selection and control of materials used in the manufacture of
PV modules that have met the requirements of IEC 61215 or IEC 61646. These guidelines
also form the basis for factory audit criteria of such sites by various certifying and auditory
bodies.

The object of this guideline is to provide more confidence in the ongoing consistency of
performance and reliability of certified PV modules. The requirements of this guideline are
defined with the assumption that the quality management system of the organization has
already fulfilled the requirements of ISO9001 or equivalent quality management system. By
maintaining a manufacturing system in accordance with this guideline, PV modules are
expected to maintain their performance as determined from the test sequences in IEC 61215
or IEC 61646.
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COMPARATIVE TESTING OF PV MODULES TO DIFFERENTIATE
PERFORMANCE IN MULTIPLE CLIMATES AND APPLICATIONS -
Part 1 Over all test sequence and method of communication

1 Scope and object

The purpose of this international Standard is to define a rating system and associated
tests to give a comparative indication of the long-ter liability of flat-plate PV
modules in multiple climates and use conditions. ommercial success of
photovoltaic technologies is based on long-term relia s the industry grows into
markets around the world, there will be an incr g need to understand how

different climates and specific use conditions affect

IEC 61215 “Crystalline silicon terrestrial
qualification and type approval” and IEC 6,

module failure. However, |IEC 612
out of PV modules. This stand

identified field wear-out mechan

-term reliability.

COPYRIGHT © 2014 MITSUBISHI ELECTRII N. ALL RIGHTS RESERVED.

(PV) modules - _Design

29

L—T409 i E&

g Classes

Temperate

Roof Mount

rmal cycles

2: UV exposure at 60 °C,
, 90 TC, 10 HF, and 500
hours of DH (85/85)

Leg 1: 500 thermal cycles

Leg 2: UV exposure at 80 °C,
DML, 50 TC, 10 HF, and 500
hours of DH (85/85)

eg 1: 500 thermal cycles

Leg 2: UV exposure at 80 °C,
DML, 50 TC, 10 HF, and 1000
hours of DH (85/85)

Leg 1: 500 thermal cycles

Leg 2: UV exposure at 80 °C,
DML, 50 TC, 10 HF, and 1000
hours of DH (85/85)

Extremely Warm
Dry

Leg 1: 500 thermal cycles

Leg 2: UV exposure at 80 °C,
DML, 50 TC, 10 HF, and 1000
hours of DH (85/40)

Leg 1: 500 thermal cycles

Leg 2: UV exposure at 100 °C,
DML, 50 TC, 10 HF, and 1000
hours of DH (85/40)
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[EC62892-1(ZE) V1

MQT 01 -Visual Inspection

_}llo) l/—'7"f‘/7“§it:%%

MQT 19.1-Initial Stabilization
MQT 02-Performance at STC

MQT 03-Insulation Test

MQT 15-Wet Leakage Current Test

5 modules | Leg 2 [EC62892-4 |
Leg 1 | Uv*atT, l

IEC 62892-2 | |IEC 62782TS - Dynamic Mechanical Loa UV Test*
Thermal Cyclin Control

ann }I g 50 Thermal Cycles

cycles 10 Humidity Freeze Cycles
-40°C to 85°C y ¥ —
1 kg weight Damp Heatat 85 C &

MQT 15, nd MQT 01
MQT | Stabilization
MQT 02 Perfor STC & Dio tiok

* UV Exposures TBD
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ANSI/T 1732-01 va R VR
o :E:/“:L_

SRR —
-QMSE R

5 modules 5 modules 5 modules 5 modules
- System Voltage:
00 - 60°C, 85% RH, Hot Spot*
40° 0 85° 96 h*
0 eig ;

Bypass diode
function

*Details specified in
Qualification Plus; others
based on IEC 61215

Performance atSIC

Wet [eakage Current Test
H#8: John Wohlgemuth and Sarah Kurtz, IEEE PVSC, June 2014
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4800Pa%
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