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WHAT IS PID?



PID stands for potential induced degradation.

PID occurs because of minor, unwanted currents between the
semiconductor on the one side, and the glass, anti-reflective coating
(ARC), the frame, and the mounting on the other side.

The degradation in performance is associated with migration of sodium
ions, from the glass plate through the encapsulation (commonly: EVA) and
the Anti-Reflective Coating (ARC) to the cell.
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https://www.vigdu.com/single-post/what-is-pid-in-solar-pv-panels
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PID does not occur in grounded systems where the
negative pole of the inverter is grounded



https://blog.hsb.com/2015/09/03/potential-induced-degradation/
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https://blog.hsb.com/2015/09/03/potential-induced-degradation/




PID EFFECT



TESTING
PROCEDURE -
INDOOR

80% relative humidity, 85°C and biased with a voltage of -
1000 V, for 96 hours
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MONOCRYSTALLINE SILICON
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Temperature °C
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approximate increase in temperature from 25°C to 45°C.
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FIELD CASE STUDY
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FIELD CASE STUDY
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FIELD CASE STUDY
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FIELD CASE STUDY
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INDUSTRIAL EXAMPLE




INDUSTRIAL EXAMPLE

Hm_.__._ﬂﬂq
- mﬁ

- youey
- Adenigaq
- Aenuer

SYEY: [TIESEYq|
SEY MEYTIN
BYEY: [3ETo)

- 1aquialdas
-1snbny

~aun
- Ae f

N m.t_wz
CKlenusp

J.wEwuwn_
J.mEm.;oZ
-13qopQ
- 1aquialdas
~1snbny

At
- Ke

- |uay
|Wuu._m_>_

- Aeniga
L m:c@m_

J_mEmumn_
LmEm>oz
-13gowQ
..umm:._upnum

~1snbny
Hm?
i mﬁ.

- Yosey

- Adeniqgaqg
- Aenuer
~JaquiadeQ
~J9qWaAoN
- 43qopQ

- 1aquialdes
~1snbny

At

- 1aquwardag
-1snbny

—daquada(g
—JaquaAoN
-12qonQ

60 -

T
Q=

(Bus AyijesH) s buus

¥ buiig

€ buins

Z buiis

L bulns



INDUSTRIAL EXAMPLE

PV String PR (first month) (%) PR (after 12-months) (%) Difference (%)
1 96.5 56.6 39.9
2 94.8 58.3 36.5
3 96.1 66.9 29.2
4 96.3 68.4 27.9

5 (Healthy string) 95.7 94.4 0.3




INDUSTRIAL EXAMPLE
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INDUSTRIAL EXAMPLE

Sky image for the PV operation condition. a Clear sky. b
Partial shading. ¢ Overcasting. These images were taken
using TSI 440A total sky imager. The temperature of the PV
modules at these conditions is 26°C, 23°C and 19°C,
respectively; and the solar radiation is 730 W/m?, 677
W/m?2, and 408 W/m?.

PV Modules Environment Condition: Clear Sky (26°C, 730 W/m?)
UDC [V} ISC I:A:I VMFP I:V} IMFF‘ (A:I PMF‘P {W}
Healthy 183.6 8.1 143.9 7.66 1102
PID 134.1 8.0 903 71.67 692.6
Difference* (%) -26.9 -1.23 -37.2 +0.13 -37.15
PV Modules Environment Condition: Partial Shading (23°C, 677 W/m?)
VDC [V] ISC I:A:I VMFP I:V} IMFF‘ (A:I pMF‘P {W}
Healthy 183.1 8.1 145.8 7.33 1069
PID 133.6 7.9 90.9 7.49 681.0
Difference* (%) -27.0 -2.47 -37.6 +2.18 -36.29
PV Modules Environment Condition: Overcasting (19°C, 408 W/m?)
VDC {V] ISC I:A:I VMFP I:v} IMFF‘ (A:I pMF‘P {W}
Healthy 181.8 8.1 155.3 5.62 872.6
PID 130.8 79 102.4 5.14 526.2
Difference* (%) -28.1 -2.47 -34.06 -8.54 -39.69

*The “difference” is calculated as the following: [100 — (

PID glectrical parameter

Healthy electrical parameter

explains how much loss in the relevant electrical parameter is induced due to the presence of PID.

% 100)]. The negative sign



PID RECOVERY



PID RECOVERY
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PID RECOVERY
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PID RECOVERY
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PID RECOVERY
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PID RECOVERY-ARC
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PID RECOVERY-ARC
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PID RECOVERY-ARC
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PID DEFECTS
ACCELERATION AND
CORRELATION



IMPACT OF SOLAR CELL CRACKS
CAUSED DURING POTENTIAL
INDUCED DEGRADATION (PID)
TESTS
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IMPACT OF SOLAR CELL CRACKS
CAUSED DURING POTENTIAL

INDUCED DEGRADATION (PID)

TESTS
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IMPACT OF SOLAR CELL CRACKS
CAUSED DURING POTENTIAL
INDUCED DEGRADATION (PID)
TESTS

“By inspection of the busbar’s metallic (solder) joint to
the solar cell surface, it is evident that the solder has
migrated and deformed around the solder joint.”
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IMPACT OF SOLAR CELL CRACKS
CAUSED DURING POTENTIAL

INDUCED DEGRADATION (PID)
TESTS

25 35 45 55 65 75 85 95 105 °C

(a) mode 1, (b) mode 2, (c) (a)

mode 3, and (d) mode 4.
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IMPACT OF SOLAR CELL CRACKS
CAUSED DURING POTENTIAL
INDUCED DEGRADATION (PID)
TESTS

Shading ratio
25%




IMPACT OF SOLAR CELL CRACKS
CAUSED DURING POTENTIAL
INDUCED DEGRADATION (PID)
TESTS
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IMPACT OF SOLAR CELL CRACKS
CAUSED DURING POTENTIAL
INDUCED DEGRADATION (PID)
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CONCLUSION!

We are still have limited knowledge

of the impact of PID! we need more
case studies and long-term field

analysis!

What is the actual correlation
between cracks, PID, hotspots, and

other mismatching PV conditions!




QUESTIONS!

CONSTRUCTIVE
DISCUSSION!



