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Cyclic dynamic load

A cyclic (dynamic) loading: this equipment shall be capable of applying a uniform load of 1:0000P@a onto the module
surface in both directions to simulate pressure and tensile loads at a rate between 3 and 7 cycles per minute. 1 000 times

n of 61215

g

Custom built mechanical test stand for load testing in environmental chamber
= Uniform load profile using inflatable bladder

®= Loading up to ~ 10,000 Pa

m Capable of dynamic (cyclic) loading at up to ~ 1 Hz

® Test module dimensions up to 550 mm x 550 mm

NREL considers the bladder method better. You need a lot of pistons and cups for the
piston method.

a) If the cyclic (dynamic) mechanical load testing breaks cells and/or interconnect ribbons,
subsequent exposure to 50 thermal cycles (MQT 11 from IEC 61215-2) and 10 humidity
freeze cycles (MQT 12 from IEC 61215-2) can lead to significant loss in peak power.

b) If the cyclic (dynamic) mechanical load testing damages the module’s edge seal,
subsequent exposure to damp heat testing (MQT 13 from IEC 61215-2) could result in

moisture ingress and subsequent power loss.

Therefore, this technical specification can be used in conjunction with additional accelerated

stress tests to evaluate the overall impact on module performance. NREL |2



Light and elevated temperature inducetleTID

Newly devised, aiming to get into 61215

75t 3 °C, turn on the power supply and subject the modulegtd,,, for
162h. During the test the maximum and minimum temperatures should be

within
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09 [ A Especially (but not limited to)-BERC
0.8 |- i cells where performance is lifetime
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Potentialinduced degradation

From: 628041 into next edition of 62804

Preconditioning/
Sunlight exposure
(real ar simulated) .
101
Visual inspection
l Jl R1 R2
10.2 10.2 1 +
Maximum power Maximum power
determination determination
(Optional) 10.7 (Optional) 10.7 -
F’erfo_rmal_'lc& at Perfqnﬂal_'lce at
fow raciance o raaance Module temperature: 85C+2 °C
m{ﬁ - l“ e A Chamber relative humidity: 85 %3 % relative
. ptional X .o
—— —— humidity
I AT, B meddies I A Dwell: 96 h at the above stated temperature a
. Optiona) . (Optiona) relative humidity (not including stabilization)
Bt fyc and 0.1k at b and 0.1'L A Voltage: module rated system voltage and
. L polarities applied for the above given dwell
MST 13 . .
Ground contiuiy Vieual inspection duration and during ramp down of temperatur
| to ambient conditions.
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Testing for power of bifacial modules

From: developing 60904-2 into next edition of 62804

Gomp @approach
Measurement principal

Overexposure based on the bifaciality

Step 1 Step 2 Step 3

1

G=1kW/m? G=1kW/m? Gicomp

Iscl'r::-m Iscruﬁr |5Ccunp

Isclecomp =(1+0.2xBifaciality)x /scl front

G omp © reflectivity-compensated irradiance, when Isc=Isc
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IEC 61215 MQT 11 TC 200, addition of weight

A Poor adhesion of the junction box to the module has been
observed in both fielded modules and accelerated tests.
Thus, in edition 2, the thermal cycling test (MQT 11) is
modified to include a 5N weight hanging from the junction
boX.



Removal of the nominal module operating test (NMOT), and associated test of
performance at NMOT, from the 61215 series
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Salt Mist

IEC 61701 ed 2 SALT MIST CORROSION TESTING OF PHOTOVOLTAIC (PV) MODL

Dust/Sand test: T be determined
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https://iectc82wg2.pbworks.com/IEC-61701-ed-2

Shipping & handling

IEC 627591 shipping
IEC 627592 handling
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IEC CD 62892

TESTING OF PV MODULES TO DIFFERENTIATE PERFORMANCE
IN MULTIPLE CLIMATES AND APPLICATIONS -

Part 2: Test Procedure for Thermal Cycling

This standard is based on the ability for 95 % of the modules represented by the samp
submitted for this test to pass an equivalency of 500 thermal cycles, as defined in IEC
612152 Section 4.11.3, with a maximum power degradation of less than 5 %.
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Non-uniform snow load testing for photovoltaic

(PV) modules

IEC 62938

Snowload

Module

Angel of pitch of roof a 0°< a < 30° 30°<a <60° az60°

" 0.8 0,8x(60°- a)/30 0.0

At a test angle of 37° p. = 0,61 applies. (This is considered as the most critical angle for snow
slides.)

‘3.4 Specific snow weight | [kN/m?]

The specific snow weight is the weight per unit volume of snow. The specific snow weight y is
considered to be 3 kN/m?3.

Figure 2: Distribution of load on the test specimen at inclination
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IECTS 62941

Guideline for increased confidence in PV module design qualification and type approval

B ORI s e s s s & Performance evBIUBton . ... oo s s s mne
5.1 Opamtional planning and GAMTIO]... ..o 6.1 Maonitoring, measurement, analysis and evaluation ...
5.2 Requirements for products and SeMVICES .. e R )

g.1.1 Maonitoring and measurement of 8 manufacturing procass.........
5241 Customer commumicalion ... e —
o l ) g.1.2 Maonitoring and measurement of product......e
522 Determining the requirements for products and services ... . N
, - ) 6.1.3 Ongoing product mMonitoring ..o
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o , g g y """""" o 6.3 Analysis and avalUBLION ..o e
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) . G4 Imbermal Uit e
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£33 Design and development ComtrolS. ..o 7.1 Curr?-:'.twa_and preventive SCtion ..o
634 Design and development outputs ..o ) T.2 Continual improvement ..o
535 Dasign and development changes
536 Manufacturing process design INPUS. ...
537 Manufacturing process design outputs ..o
5.4 Control of externally provided processes, products and services ...
544 L= - = PSP
5.4.2 Type and extent of comtrol. ... e
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5.5 Production and service ProviSion ..o s e e e
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IEC TS 63126: GUIDELINES FOR QUALIFYING PV MODULES, CO

AND MATERIALS FOR OPERATION AT HIGH TEMPERATURE

Standard TestRef  Test Name Proposal - Level 1  Proposal - Level 2 Temperature Level 1 o
[EC6215  MaT 09 Hotspot endurarice test +10°C, 60£10°C +20°C, 70210°C Tem_perature Level 1 is used to categon_ze test modifications and
MQT 10 UV preconditioning +10°C. 7045°C +20°C. 8045°C applies for PV modules whose™@fercentile temperature falls
MaT 11 Thermal cycling test +10°C, 9542°C +20°C, 105:2°C into the range greater than 7%C but less than or equal to 8C.
MQT 18 Bypass diode testing +10°C, 8542°C +20°C, 9542°C Temperature Level 2
IEC62979  N/A Bypass diode-thermal runaway test +5°C/+20°C, 9542°C  +15°C/+30°C, 105+2°C Temperature Level 1 is used to categorize test modifications anc
IEC61730  55.233 RTI/RTE/TI min RTI 100°C min RTI 110°C applies for PV modules whose-p8rcentile temperature falls
N/A Weathering exposure X XXX into the range greater than 8C but less than or equal to 90.
MST 21 Temperature Test Installation/Tmax_amb Installation/Tmax_amb Table § - Service ie test group €
MST 22 Hot spot endurance See MQT 09 See MQT 09 ;:. e wism e Fys g PR Ry ;’:
MST 25 Bypass diode thermal See MQT 18 See MQT 18 Tk
BT [fremperatore Fo bia N b T e
MST 37 Material creep test N/A 110°C ise test kpecitied by the mandactuver at an ambient
MST 51 Thermal cydle See MQT 11 See MQT 11 st Ay
MST 54 UV test See MQT 10 See MQT 10 03 {Ory heat 11 Test Ix':p‘«ze.Upiw imiting tempeature
MST 56 Dry heat conditioning N/A 110°C s deution: 10000
IEC 62852 IEC605125a Temperature rise test ULT post MST 21 ULT post MST 21
IEC6051211i  Dry heat conditioning CONCONNECTOR CONCONNECTOR _
6.3.11 Change of temperature (temp cycling) CONCONNECTOR CONCONNECTOR 2 Change of pu h""’w temperature: +85°C fissal
Temperature ower temperature; ~80 °C
150 4892-2 Weather resistance (UV exposure) ongoing debate ongoing debate {temp cycling) iiumber of test cyclas: 200
IEC62790  5.3.13 Ball pressure test for enclosure (90°C) 100°C 110° Duingtherm cce st herted current shll b
53.9 Thermal cycle test CONBOX CONBOX skt ach et 8 st i
current-carrying contacts.
53.18 Bypass diode thermal test See MQT18 See MQT18 c = - = =t
5.3.15 Resistance against aging CONBOX CONBOX Test | Test Major Test Temp Related
150 4892-2 Weather resistance (UV exposure) ongoing debate ongoing debate Oroup|sequence Roms Requicements
. . B Single  |Material test | Ball pressure: 90C for
Annex B Conformal coating requirements CONBOX CONBOX |anciosurs. 125C for fve
1EC 62930 N/A No changes N/A N/A |parts support
. . . ] E I |Thermal cycletest 1200 cycles ~40C o +
[62852 Connectors for D&pplication in photovoltaic systemsSafety Chec IEC 60068-275 issc
. and |EC 60060-2-14
requirements and test
Test| Test | MajorTest | Tomp Related
ot e il ™~
J v P st P sent wher paket o )

62790 Junction boxes for PV modules]

Do tore 240h # (100 £
SIC, 16 Tamb, open/clore
12 tmes.
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IEC 63290 Extended testing of PV modules
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