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Automated acquisition Automatic generation Progress tracking and Engineering analytics
of drone data of as-built digital twins comparison with design in less than 24 hours

g DatuBIM

Construction Data Analytics Platform
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UAV-IR Thermal imaging- Site: Shoval 6.409MW A 3 steps process is used in order to locate the modules on field.
Example: G16.2.C.3
Executive summary: St 3 Module
= i G i ep
This report presents the defects visualized by a thermal imaging inspection conducted at 1 Tabl
Shoval site and summaries its findings. e A B C D
% e i s < Column Row

low value (Temp) indications have not been taken into account due to the extensive number of P 16 1
defects present thou a clear correlation is shown between snail-tracks and elevated cell 9
temperature. overheated cells and/or Bypass diodes degrade over time and may cause terminal
failure to the modules. 2 Sub Table 3 X
1014 clear indications (counted) were observed and marked in total 4.588%. out of those 834 4
Activated Bypass Diodes 3.774%, 157 Hot spots 0.71% and 23 modules with Damaged glass. G16 G168 G16 G16 G16

5
Method:
Measurements were performed during normal operation of the PV system. It has been assured

that the measurement is done under steady state conditions of the PV modules with a min. 700
W/m2 irradiation at the module array. angle to perpendicular do not exceed 30 degrees.

Site Figure's and location:
¢ Actusl Plant Poser 6409 MW DC

Module Type Ja Solar P6-290
Avg Peak Module Power 290 W

Total number of Modules 22100

Modules per String 20

Module Arrangement S horizontal

Inverter Sinvert PVS 1200_David

Module level indications
distribution pattern are
concentrated mainly in lower
rows and table center.

Inverter Sinvert PVS 2400 David

An un-negligible number of modules demonstrate 2 or even 3 activated Bypass diodes.
therefore, the total amount of activated diodes (if referring to diode failures) is actually Higher
Total area 9329 ha = 93288610 m2 since a module with 2-3 active Bypasses were counted as 1 failed module.
Boundary Length 1249 n

Total No. of Inverters 3

Lotitude ar 24 36"

Findings and Conclusions:

Patterns observed:

1)Thermal imaging indicates elevated temperature values of one or more Sub-Strings in the
module to indicate an activated Bypass diode.

cell level pattern may
indicate manufacturing
deficit.

2) indivif module cells Hige e values indicating Hot spots.

3)Check-board pattern commonly reveling damaged module glass.

Unclear or low value indications has not been taken into account due to the extensive number
of defects present. In the pictures below a clear correlation exists between snail-tracks and
elevated cell temperature.

Defects are spreaded threw out the system with no certain or known pattern. “Multipole crack damage

Overall modules with indications (counted) consists a 4.588% of installed modules. Disconnected modules. —
Activated Bypass Diodes (As a single module failure) 3.774% *Video strips are attached separately do to the large scale data collected.
and 0.71% of hige value hot spots (excluding low temp indications).

*An Excel Pivot-Table is attached as well for data filtering and convinience. Shading influance

3 r
= P
Cracked cells often degrade over time and may develop severely high temperatures such to a od |
degree of a complete module failure, either by encapsulation failure (1) or glass breakage. An |
open circuit Diode failure will prevent bypass and will cause cell overheating. A short-circuit . / - ¥
diode failure will cause an overheated junction box and possible failure (2). e s o bk ~ = jie
o & il .
: - [ LR -
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- i = o i et
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RadioMetric Analysis
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