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Operation 4.0

System for diagnostics and repairs of generating equipment

Entry in the Unified Register of Russian Computer Programs and Database Systems: No.
24735 dated 15.11.2024.



Operation 4.0

AI detection of defects in solar modules:
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Table 2.3-9-9 module 28B — local (model confidence 82%)

Table 2.3-9-10 module 13A — local (model confidence 41%)
Table 2.3-9-10 module 15A — local (model confidence 71%)
Table 2.3-9-10 module 19B — multilocal (model confidence 73%)
Table 4.2-6-1 module 11A — local (model confidence 71%)

Table 4.2-6-1 module 24B — local_low (model confidence 51%)
Table 4.2-6-2 module 12A — multilocal (model confidence 85%)
Table 4.2-6-2 module 26B — multilocal (model confidence 86%)
Table 4.2-6-3 module 24B — local_low (model confidence 55%)
Table 4.2-6-4 module 26A — local_low (model confidence 51%)

AD (Aero Detection) IR imaging of Solar
Power Plants
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Operation 4.0

A B c D E G H |
Defective image Path to the original Name of the | Dispatch Position in Serial number Average Share of Tumber of
image defect class table name the table confidence of | ¢lagses in detections
the model prediction
A1\
DJ_202406130019._ 190904247100 {'kz': 87.5,
002_UKStermA\ kz 2.3.3-8 B24 003Q11el 88,97% local': 12.5} 16
DJI_2024061309294
6_0223_T.JPG
A B C D E F €] H | J
Ne Sector Lane Table / Dispatch address of Damage category DC control Dispatch address of Rated power, w FEM Serial Number
axis the chain cabinet the chain

1
64 63 All 30 23A ToueyHbl Harpes >10°C 3.3.8-11 3.3.8-11 320 190919291200002Q08el
65 64 All 27 17A K3 ®3M, npoboii gonos 3.1.6-1 3.1.6-1 320 190527308200001Q04el
66 65 All 27 18A K3 ®3M, npoboii guogos 3.1.6-1 3.1.6-1 320 190527298200001Q05el
67 66 Al 25 17B K3 ®3M, npoboii anosoe 3.1.5-10 3.1.5-10 320 190525510100003Q04el
68 67 AM 23 4B ToueyHbll Harpes >10°C 3.2.3-6 3.2.3-6 320 190527110200003Q02el
69 68 AM 21 10A ToueyHbl Harpes >10°C 2.3.3-8 2.3.3-8 315 190904259100003Q11el
70 69 All 20 27B TouyeuHbli Harpes >10°C 2.3.3-1 2.3.3-1 315 190601668100002Q17el
71 70 AM 19 21B ToyeuHblli Harpes <10°C 2.3.3-6 2.3.3-6 315 190905046100004Q14el
72 71 AH 16 12B TouyeuHbli Harpes >10°C 2.2.7-3 2.2.7-3 315 190607550100004Q14el
73 72 AM 15 22B ToueyHbll Harpes <10°C 2.2.2-8 2.2.2-8 315 190410014200004Q11el
74 73 AH 16 4B ToueuHbl Harpes <10°C 2.2.7-3 2.2.7-3 315 190607529200004Q04el

Automatic report
generation

Automatic generation of defective
reports
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Operation 4.0

Mobile Application Operation 4.0

Sector H 31
Table A1
Pannel A 26
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Checking the FEM automatic defect report

Damage category

C FEM circuit, diode breakdown

<)

Category of damage from a human perspective

(- FEM circuit, diode breakdown

DC control cabinet

(MI

Dispatch address of the chain

(s

Rated power, w

(345

FEM Serial Number

( 200225185150101003e|

Photo of the defect

-

The entire photo of the module
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Nameplate photo with a serial number
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Entry in the Unified Register of Russian Computer Programs and Databases:

No. 24735 dated 15.11.2024.
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Auto-defect panel

- Faulty panel

- Panel after replacement/repair
I - Panel defect not confirmed
| = Working panel

Panel accepted by the responsible
1 Panel for further examination

The panel with the assigned task
[ Dedicated panel
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O pe rat] on 4’ 0 The system was applied at the Sarybulak SES.

A barcode recognition system has been The FEM barcodes were recognized throughout
developed the station

barcode
arcagle
recognition
barcode °
localization —> 200212252347222G05¢l

the original snapshot




Entry in the Unified Register of Russian Computer Programs and Databases:
No. 24735 dated 15.11.2024.

Operation 4.0

»  The SPP Certification business process has been developed
»  Flight missions adapted for artificial intelligence are available in the 4.0 Al
interface.
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Ckauatb kml

Ckauatb kml

Ckauatb kml

Ckauatb kml
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