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Site overview

Number Of Modules:
Nodule Name:
Module Tech:
NModule Tilt:

2736
REC260PFPE - REC
Mlulti-crystaline
25°

Data Capture

UAS: DJlMatrice 300
Imaging System: Zenmuse XT2
Flight Pattern: Parallel torows
Temperature: 25°C
Humidity: 50 percent
Cloud Cover: o0 (0O oktas)
Wind Speed: 7 2 SSW
SolarInsolation: 850 X;
Solar Spy has made aerial drone inspection at the — PV installa-

tion. Following report presents results of analysis made on captured
data. Several issues were detected such us: String, Diode, Vegeta-
tion. The overall estimated energy loss was at level of 5%
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INnspection summary

Detected anomalies

Following summary table presents number of issues detected during aerial inspection.
Summary includes number of modules affected in each defect category as well as impact
on energy production.

Lp. | Anomaly | # Modules | Est. annual loss (kVWh) | Est. annual loss PLN
affected
1 String 88 24673 6188
2. Substring 1 104 26
3. Hotspot 39 5762 1440
4. Vegetation 28 6968 1742
5. TOTAL 156 37507 9376

*0,25 PLN/KWh

Energy production

The energy production chart shows important information about energy loss caused by
identified defects. Solar Spy uses historical insolation data for PV installation geographic
location and runs energy production simulation using one-to-one digital representation of
the farm created based on delivered installation documentation. For Jedwabne PV the over-
all annual estimated production is at level of 743 403 kVWWh, where production with de-
tected faults is at level of 705 896 kWh. The estimated loss is about 5%. Report presents
production for each month of the year and difference of production caused by existing
faults.
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Aerial inspection details

Localizing Anomalies

The localization of defect is described by 3 digits in a format x.y.z

X - inverter number
y - string number
Z - module number

995.7

L Module number in the string
String number

——Inverter number

Figure 1: Anomalies localization

Defect classification according to IECTS62446-3:2017

1(no abnormalities 2 (chermal 3 (safety relevant

Class of Abnormality
0OK) abnormality -t A) thermal
(CoA) :
abnormality -dtA)

) ~ |Prompt nterruption of
Checking the cause and, if |gperation, checking the

Recomendation for NO | . . c anc
action oimminent action necessary.rectifactionina cause and
reasonable period rectificationina

reasonable period

Figure 2: Class of Abnormality - I ECTS 62446-3:2017
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AnNomalies aerial overview

Figure 3: Anomaly map - aerial overview
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AnNomalies technical overview

Figure 4: Anomaly map - technical overview
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Filename Anomaly Locator | CoA Est.
Annual
energy
loss (k\vwh)

DJI_O0B3_R.JPG| Hotspot 0124 2 182.16

DJI_00B84.JPG vegetation | 0126 055

Hotspot 0128 2 3020.11

DJI_DC)57__I:2.JPG Vegetation | to

DJI_0058.jpg 01213

0228
0229
DJI_0O037_R.JPG| Hotspot 01110 1 108.02
DJI_LO033_R.JUPG| Hotspot 01114 1 B622.81
to
01117
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Filename Anomaly Locator | CoA Annual
energy
loss (k\WWh)

DJI_O105_R.JPG | Vegeta- 0149 2 39.00

DJI_O0106.jpg tion

DJI_OM_R.JPG Vegeta- 01416 2 176.19

DJI_O1M2.jpg tion 01417 337.75

Hotspot 01.4.19 168.66

DJI_O137_R.JPG | Hotspot 013.21 1 insignifi-

013.22 cant
DJI_O183_R.JPG | Hotspot o522 2 318.35
DJI_0184.jpg Vegeta-
tion
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Filename Anomaly Locator | CoA Annual
energy
loss (k\WWh)

DJI_O173_R.JPG | Vegeta- 05.210 2 186.71

DJI_O174.jpg tion 05212 482.38

Hotspot 05213 226.22

DJI_O171_.R.JPG | Vegeta- 05215 2 550.13

DJI_O170.jpg tion 05.216

Hotspot
DJI_O1B83_R.JPG | Hotspot 06219 1 110.18
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Filename Anomaly Locator | CoA Annual
energy
loss (k\Wwh)

DJI_O1B1_R.JPG Hotspot 0B.12 1 insignifi-
cant

DJ_O1B1_R.JPG Hotspot 0514 2 308.35
DJI_0180.jpg (vegeta-
tion)
DJ_O1B1_R.JPG Hotspot 05115 2 1M12.69
DJI_O150.jpg (vegeta-
tion)
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Filename Anomaly Locator | CoA Annual
energy
loss (k\WWh)

DJI_O197_R.JPG | Hotspot 0534 2 5213

DJI_O198.jpg 0535 18.66

DJI_0209_R.JPG| Diode 0831 2-3 104.29

(submodule)

DJI_0209_R.JPG| Hotspot 05.3M 2 43.04

DJI_0210.jpg vegetation | 05.3.12 55.82

DJI_0217_R.JPG | Hotspot 05.315 2 7249

DJI_0218.jpg vegetation | 05.3.17 93.60
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Filename Anomaly Locator | CoA Annual
energy
loss (k\WWh)

DJI_0233_R.JPG| Hotspot 0544 2 4216

DJI_0232.jpg vegetation | 0545 67.99

0546 50.31

DJI_0299_R.JPG| Hotspot 09212 2 27769

DJI_0300.jpg vegetation | 09.2.13 184.29

DJI_0291_R.JPG | Hotspot 11.2.19 1 53.05

DJI_0291_R.JPG | Hotspot 09221 1 5343

DJI_0291_R.JPG | Hotspot 09.91 1 insignifi-
cant
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Filename Anomaly Locator | CoA Annual
energy
loss (k\WWh)

DJI_O1B83_R.JPG | Hotspot 0o8s222 | 1 10.24

DJI_0349_R.JPG| Hotspot 09.38 2 77.32

DJI_0421_R.JPG | Hotspot 13.3.9 2 257.70

DJI_0422.jpg vegetation | 183.3.10 377.46

13.312 24476

DJI_ 0451 R.JPG | Hotspot 1528 2 114.02

DJI_0450.jpg (vegeta- 1521 143.82

tion)

DJI_0469_R.JPG| Hotspot 1517 1 insignif-

DJI_0470.jpg (vegeta- icant

tion) 15.1.8 9147
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Filename Anomaly Locator | CoA Annual

energy
loss (k\Wh)
DJI_O519_R.JPG | Hotspot 15.4.11 2 184.93
DJI_O520.jpg vegetation | 15.4.12 6189
DJI_0495_R.JPG| Hotspot 15.3.16 2 86.29
DJI_04986.jpg (vegeta-
tion)

site: www.solarspy.ai contact: sales@solarspy.ai 14


https://solarspy.ai
mailto:sales@solarspy.ai

Filename Anomaly Locator | CoA Annual
energy
loss (k\WWh)

DJI_O551.R.JPG | Hotspot 19.3.1 2 257.76

DJI_0O552.jpg vegetation

DJI_O5B5_R.JPG| Hotspot 2027 1 insignifi-
cant

DJI_OB35_R.JPG| Hotspot 2125 2-3 66.70

DJI_0OB836.jpg vegetation | 21.2.6 7456

2127 27034
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Filename Anomaly Locator | CoA Annual
energy
loss (k\Wwh)

DJI_LOB35_R.JPG| Hotspot 2428 3 252.42

DJI_0B836.jpg bird drop-

ping
DJI_0OB621_R.JPG | Hotspot 21219 1 1M.59
DJI_LOBB9_R.JPG| Hotspot 24.4.16 1 9356
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Filename Anomaly Locator | CoA Annual
energy
loss (k\WWh)

DJI_0B669_R.JPG| Hotspot 21417 2 7557

DJI_0B870.jpg vegetation

DJI_O729_R.JPG| Hotspot 25.310 2 25775

DJI_O730.jpg vegetation | 25.31 390.69

DJI_O759_R.JPG| Hotspot 2729 2 429.03
DJI_O760.jpg vegetation | 27.2.10 456.93
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Filename Anomaly Locator | CoA Annual
energy
loss (k\wh)

DJI_0825_R.JPG| Hotspot 30.4.168 1 1M14.05

DJI_0O869_R.JPG| Hotspot 3112 2 114.09

(vegeta-
tion)
DJI_O0O36_R.JPG| String 10.1.X 2 246728
10.2.X
10.3.X
10.4.X
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Detailed Temperature Measurements

0124 Bx1 Vegetation shading hotspot AT > 10°C, CoA 2
0126 Bx2 Minor vegetation shading
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0228
0229
0128
0129

Bx1

Bx2
Bx3
Bx4

Vegetation shading hotspot AT > 10°C, CoA 2
Vegetation shading hotspot AT > 10°C, CoA 2
Vegetation shading hotspot AT > 10°C, CoA 2
Vegetation shading hotspot AT < 10°C
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01210
0121

01212
01213

Bx1

Bx2
Bx3
Bx4

Vegetation shading hotspot AT > 10°C, CoA 2
Vegetation shading hotspot AT > 10°C, CoA 2
Vegetation shading hotspot AT > 10°C, CoA 2
Vegetation shading hotspot AT > 10°C, CoA 2
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01110  Bx1

Hotspot AT < 10°C, CoA 1
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01114
01115
01116
01117

Bx1

Bx2
Bx3
Bx4

Hotspot AT < 10°C, CoA 1
Hotspot AT < 10°C, CoA 1
Hotspot AT < 10°C, CoA 1
Hotspot AT < 10°C, CoA 1
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0149 Bx1

Vegetation shading hotspot AT > 10°C, CoA 2
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01416 Bx1 Vegetation shading hotspot AT > 10°C, CoA 2
01417 Bx2 Vegetation shading hotspot AT > 10°C, CoA 2
01419 Bx3 Vegetation shading hotspot AT > 10°C, CoA 2
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01321 Bx1 Hotspot AT < 10°C, CoA 1
01322 Bx2 Hotspot AT < 10°C, CoA 1
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0522 Bx1

Vegetation shading hotspot AT > 10°C, CoA 2
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05.210 Bx1 Vegetation shading hotspot AT > 10°C, CoA 2
05212 Bx2 Vegetation shading hotspot AT > 10°C, CoA 2
05.213 Bx3 Vegetation shading hotspot AT > 10°C, CoA 2
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05215 Bx1 Vegetation shading hotspot AT > 10°C, CoA 2
05216 Bx2 Vegetation shading hotspot AT < 10°C, CoA 1
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08.222Bx1 Hotspot - unknown AT < 10°C, CoA 1
06.219 Bx2 Hotspot - unknown AT < 10°C, CoA 1
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0612 Bx1 Hotspot - unknown AT < 10°C, CoA 1
0514 Bx2 Vegetation shading hotspot AT > 10°C, CoA 2
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05115 Bx1

Vegetation shading hotspot AT > 10°C, CoA 2
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05.34 Bx1 Vegetation shading hotspot AT > 10°C, CoA 2
0535 Bx2 Vegetation shading hotspot AT < 10°C, CoA 1
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08.311 Bx1 Bx2 Substring in open circuit, CoA 2-3

05311 Bx3
05.312 Bx4

Vegetation shading hotspot AT > 10°C, CoA 2
Vegetation shading hotspot AT > 10°C, CoA 2
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05.315 Bx1 Vegetation shading hotspot AT > 10°C, CoA 2
05.317 Bx2 Vegetation shading hotspot AT > 10°C, CoA 2
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0544 Bx1 Vegetation shading hotspot AT > 10°C, CoA 2
0545 Bx2 Vegetation shading hotspot AT > 10°C, CoA 2
0546 Bx2 Vegetation shading hotspot AT < 10°C, CoA 1
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09.212 Bx1 Vegetation shading hotspot AT > 10°C, CoA 2
09.213 Bx2 Vegetation shading hotspot AT > 10°C, CoA 2
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1M219 Bx1 Hotspot - unknown AT < 10°C, CoA 1
09221 Bx2 Hotspot - unknown AT < 10°C, CoA 1
0911 Bx3 Hotspot - unknown AT < 10°C, CoA 1
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09.38 Bx1

Hotspot - unknown AT > 10°C, CoA 2
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13.39 Bx1 Vegetation shading hotspot AT > 10°C, CoA 2
13.310 Bx2 Vegetation shading hotspot AT < 10°C, CoA 1
13.312 Bx3 Vegetation shading hotspot AT > 10°C, CoA 2
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1528 Bx1 Vegetation shading hotspot AT > 10°C, CoA 2
15211 Bx2 Vegetation shading hotspot AT > 10°C, CoA 2
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1517
15.1.8

Bx1 Hotspot - unknown AT < 10°C, CoA 1
Bx2 Vegetation shading hotspot AT < 10°C, CoA 1
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15.411 Bx1 Vegetation shading hotspot AT > 10°C, CoA 2
15.412 Bx2 Vegetation shading hotspot AT < 10°C, CoA 1
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15.316 Bx1

Vegetation shading hotspot AT > 10°C, CoA 2
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19.3.1

Bx1

Vegetation shading hotspot AT > 10°C, CoA 2
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2027 Bx1

Hotspot - unknown AT < 10°C, CoA 1
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21295
2126
2127
2428

Bx1

Bx2
Bx3
Bx4

Vegetation shading hotspot AT < 10°C, CoA 1
Vegetation shading hotspot AT > 10°C, CoA 2
Vegetation shading hotspot AT > 40°C, CoA 3
Bird dropping hotspot AT > 40°C, CoA 3
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21219 Bx1

Hotspot - unknown AT < 10°C, CoA 1
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24.416 Bx1 Hotspot - unknown AT < 10°C, CoA 1
21417 Bx2 Vegetation shading hotspot AT > 10°C, CoA 2
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295.310 Bx1 Vegetation shading hotspot AT > 10°C, CoA 2

25.3M1

Bx2 Vegetation shading hotspot AT > 10°C, CoA 2
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2729 Bx1 Vegetation shading hotspot AT > 10°C, CoA 2
27.210 Bx2 Vegetation shading hotspot AT > 10°C, CoA 2
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30.416 Bx1

Hotspot - unknown AT < 10°C, CoA 1
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3112

Bx1

Hotspot - unknown AT > 10°C, CoA 2
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String - (INW-10)

10.4.X Li1 NModules in open circuit. Possible inverter failure. CoA 2.
102X LI Modules in open circuit. Possible inverter failure. CoA 2.
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10.4.X Li1 Modules in open circuit. Possible inverter failure. CoA 2.
10.2.X LI Modules in open circuit. Possible inverter failure. CoA 2.
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10.4.X Li1 Modules in open circuit. Possible inverter failure. CoA 2.
10.2.X LI Modules in open circuit. Possible inverter failure. CoA 2.
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10.4.X
10.2.X

10.3.X
10.1.X

Li1
Li3
Li1
Li3

Modules in open circuit.
Modules in open circuit.

NModules in open circuit.
Modules in open circuit.

Possible inverter failure
Possible inverter failure

Possible inverter failure
Possible inverter failure

. CoA 2.
. CoA 2.

. CoA 2.
. CoA 2.
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10.3.X Li1 Modules in open circuit. Possible inverter failure. CoA 2.
101X LI Modules in open circuit. Possible inverter failure. CoA 2.
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10.3.X Li1 Modules in open circuit. Possible inverter failure. CoA 2.
101X LI Modules in open circuit. Possible inverter failure. CoA 2.
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10.3.X Li1 Modules in open circuit. Possible inverter failure. CoA 2.
101X LI Modules in open circuit. Possible inverter failure. CoA 2.
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Inverter INVW-10

Sp1 Possible inverter failure
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Example of Anomalies

Anomaly Description

Name

String Fault in contiguous modules

Substring Activated bypass diode, typically 1/3 of
module.

Hotspot Hot spot occurring with square geometry
in single cell. Delta T Thresholds - Cell low:
T <10°C Cell medium: 10°C < T <20°C Cell
high: T>20°C

Hotspot Hot Spot occuring when a panel is ob-

Vegetation scured by plants
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