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Introduction Conclusion 
☆ Phenomena having analogies to the failure in the☆ Phenomena having analogies to the failure in theM ti  ti  : C i t  l  l t  iMotivation: Comparing to popular consumer electronics, 

longer lifetime and bigger size as sample make it outdoor PV modules is observed. 
diffi lt t ti t it lif ti ; h t d ldifficult to estimate its lifetime; we have to develop ☆ Confirm the possibility of cyclic test.
the special lifetime evaluation technique for PV-
mod ldules. ☆☆ Proposal of new acceleration method to PV moduleProposal of new acceleration method to PV module 

Target: Interconnector failure and surroundings. deterioration such as cell burn or interconnector failure. 

Goal:Goal: To develop new test method which evaluates PVTo develop new test method which evaluates PV Future tasks: Expansion to full size modules, then study

module life in 30yrs over. whether it is applicable to acceleration test. 

Materials and Methods Results 

Failures of PV modules Wave voltage cyclic test
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burnt edge of cell bubbles in EVAbubbles in EV burnt back sheetburnt edge of cell A burnt back sheet 

These phenomena are observed in the AIST’s mega solar system in 2009. It is a grid-

connected system and has been operating since 2004. How do yyou think about these
y p g  
failures occurred within 5 years operation. I wonder why these failures occur and how 
to simulate this in acceleration test. 

Proposal: concept of cyclic test 
dark I-Vdark I V
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Supposing acceleration test: periodically changing 

5
	 (=cyclic) voltage, forward and reverse 
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Goal = No breakdown test! 
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Right graph shows the time changes of voltage and current. Red line is voltage and blue line is current. 
The numbers in pictures are corresponding to the same number in the graph.  There are 4 points of two 
peak fks of thhe voltage andd two peakks off thhe temperature. IIt was observed thhat the peakk of temperaturel b d h  f  
delays 7 to 11 seconds from the peak of voltage. You can see the warm area is different according to the 
direction of the voltage.  This is the skeleton of proposed method. 

Reverse biased breakdown test
 

burnt and the hole opened 
We used two type of EVA, that is, EVA-A and EVA-B. This 
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breakdown test is so-called destructive test. 

As the first step;-10
	
I1_UP[V]
	 At the moment of the destruction each sample group usingAt the moment of the destruction, each sample group usingI1_DN[V]
	 ¤ reverse biased breakdown test¤ reverse biased breakdown testI2_UP[V]
-15
	 I2_DN[V]
	 different EVA has the following characters; all test samplesI3_UP[V]
	
I3_DN[V]
	 ¤ wave voltage cyclic testI_rev[A]
	 of the EVA-A burnt and the hole opened (4 of 4), on theI_fwd[A]
-20
	

inflated their back sheets other hand, as for the EVA-B, 3 test samples inflated their 
-25
-25
	 Samples: Single cell PV mod les backb k sheeth ts andd burstb t ((33 of 55)), one test sample burnt anddb tlt tfSamples: Single-cell PV modules
-20 -15 -10 -5 0 5
	

the hole opened and one test sample only blew smoke out
V [V]
	

because the breakdown occurred at the edge of the single-
cell module.We intend to add cyclic voltage indicated in ligght blue curve.y g  

Phenomena having analogies to the failure in the outdoor PV modules 

Experimental apparatusExperimental apparatus 
Wave voltage cyclic test 
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No1 No6 No11 No16 * Contour line indicates the level of power stress : S［w］Contour line indicates the level of power stress : S［w］
No2 No7 No12 No17
No3 No8 No136 7 

* Filled marks : breakdown occurred in certain experiment duration1: DC or wave voltage source No4 No9 No149 6 No5 No10 No15 * Open marks: breakdown not occurred in certain experiment duration 
2: Bipolar power supply No1055 No7 80No7 80 * V for forward was fixed at 0 6 [V]* V for forward was fixed at 0.6 [V].No1

No6 No11No9 603: PV cell and sample stage 4 No13 * V for reverse was adjusted as the power stress S [W].No135 No8No12 
No14 404: Resistance 3 No16 

No17 20 
It as fo nd that there are certain threshold le els aro nd 80 attIt was found that there are certain threshold levels around 80 watt 

No55: Data logger 21 for whether the breakdown breakage occurs or not.
No3 

No4 
No27 8 6: PC 1 

From the IV measurement after the experiment, degraded 
sampl hles had id increasedd seriies resiisttance.

7: IR thermographic camera 
0
-25 -20 -15 -10 -5 0or 

VVV [[[VVV]]]2 4 
3 8: Visible Ray camera 

Proposed method is useful for new acceleration test to the cell and interconnector failure.9: Videocassette recorder l i  
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