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33 Drones and 51 Pilots in Iberia
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Power Plant life cycle clalell
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E&C
(Engineering &
Construction)

Oo&M D&E - FuturE

(Operation & Maintenance) (Design and Execution)
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Drones in the entire value chain, in all technologies
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RoBoost Program in lberia
2022

234 Robotized activities Actividades RobES: ACT Actualizado: 12/01/2023

i n 2022 Afio Mes Tecnologia Categoria

YX v Todas VvV Todas v Todas

Planta

* 56% Internal + 44% External / 25% OMI : D = = 2 2 12
« In all value chain: E&C, O&M, Inn. e T I N

* In all TL: Wind, Solar, Hydro, Thermal
*45% in Solar
* 24% in Wind

Plantas Flota Plantas con Actividad Actividades Coste Actividad

6 Internal, 25% by OMI in 2022

Recursos propios

CNCl

Green Power

Tecnologia ®Wind @ Solar =~ Hydro  Thermal
Actividad Int/Ext Dep/Empresa
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Vuelo con dron Actividad Int/Ext (n°) Actividad Int. Dep. (n°)
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RoBoost in |Iberia
2023 YD

251 Robotized activities

in 2023 (Jan-Sep)

* 60% Internal + 40% External / 33% OMI
* In all value chain: E&C, O&M, D&E, Inn.

* In all TL: Wind, Solar, Hydro, Thermal
*42% in Solar

*21% in Thermal

251

65
18

31

16

20% increase in 2023 vs 2022, 30% by OMI,

29
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Actividades RobES: ACT
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Actuslzada: 27/10/2023

Tecnologia ®Wind @ Solar ~ Hydro  Thermal el

Actividad IntExt  Dep/Empresa

2023 v Q i — |

Actividades por Tecnologia (n°)

114 52 59 251

13

19

Plantas Flota Plantas con Activ.  Actividades
(n°) (n%) (n°)
72 144 283

1l

41 121 60 61 283

Coste Activ. Ext. Recursos propios  Vuelo con dron Activ. Cadena Valor
(k€) () (h) (n%)

m 2112 1543
239
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D&E ERC INN O&M Int  Ext

Drones in D&E
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Before drones - Manual Inspection

vV On foot
V High health and safety hazard

Mission Detail

Technology: Solar

Inspection purpose: Monitoring of
construction (check progress 1 month)

Plant: Tico Solar

Inspection Date: October 2021

Image Type: RGB + IR

Drone: DJI Matrice 300 RTK, DJI Mavic 3
Payload: Zenmuse H20T, Zenmuse P1
Pilots: 1 Enel certified pilot

Flight Time: 100 MW/day / E X =

Post-Processing: Outsourced with Al (~1 week) Ay . OM | G"‘.Gl

IRCTI - IBERIA
<2 SITEMARK *
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< Thermographies with drones over PV ) exancer M|

Because excellence s a degree.
Key points

Green Power

- Power Plants (MW) (# PP) ™

*  Frequency

. One Thermography in Commissioning /
. - | i 2210
/ \ One-two Thermography's per year in O&M (46 PP)

*  When a black-swan event happens (hail, thunderstorm,

Benefits from strong winds, ..) 1151

. «  When the Operative Efficiency decrease unexpectedly (29 PP) 130522
thermography with ) ]
d *  Flight Inspection 538 (15)
rone * Inspection time: 30-50 MW/day -
. Ground resolution: GSD 3cm/pix 2021 2022
* Production improvement *  RGB+IRImages mO&M E&C
* Need good weather and light conditions - J/
« Safety
. Warranty claims +  Processing (accuracy true positives near 100%)

. Module indexing and Digital mapping: faults located at a
\ / module level
. Defect identification

One Thermography in Commissioning / One-Two Thermography's per year in O&M
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< Thermographies with drones over PV ) exancer NN (|
Because excellence is a degree.
PI’OCGSSIng Green Power
Defect identification Mod.uI_e mdexm_g sl Dashboard
Digital mapping
— Hot spot/cell — Dirt

Panel T-5.3.3.1-F20-C3

f \ »"&0\,@@‘? e \,J\ 5 ; s «s»"fff &
I Peak Power [ Lost Power
Lost Power - -

Pannel status
Type of defect B

\ J \. J

—Bypass diode— — Broken —

Relevance § 4o

Manufacturer ol

Module type R yy
\ J \ J \ 0 e Qafx@‘*‘? <

—Disconnected— — Shadow
module

One Thermography in Commissioning / One-Two Thermography's per year in O&M
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= Thermographies with drones over PV
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2 Visual inspection after weather events: & e CNCI
Windstorm

Mission Detail

Technology: Solar

Inspection purpose: Plant status after weather
event (heilstorm) for insurance claim

Plant: Minglanilla I and Il

Inspection Date: January 2023

Image Type: RGB + IR

Drone: DJI Matrice 300 RTK, Mavic 3, Avata
Payload: Zenmuse H20T, Zenmuse P1

Pilots: 2 Enel certified pilot

Flight Time: 3 days, 3 drone (8-10 h)
Post-Processing: Inhouse (5500 pic/video,30h

postprocessing and report) - N NG 550, NP4 - OMI @ #ieae




< Visual inspection after weather events:

Heilstorm

Mission Detail

Technology: Solar

Inspection purpose: Plant status after weather
event (windstorm) for insurance claim

Plant: Tico | and Il

Inspection Date: July 2023

Image Type: RGB + IR

Drone: DJI Matrice 300 RTK, DJI Mavic 3
Payload: Zenmuse P1

Pilots: 1 Enel certified pilots

Flight Time: 3 days, 2 drones (8-10 h)

Post-Processing: Inhouse (8000 pic/video,40h
postprocessing and report)

INTERNAL

[ In-house ]

COCI

Green Power
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= 3D models and Ortophotos

Mission Detail

Technology: All

Inspection purpose: 3D models and
Ortomosaics

Inspection Date: October 2022

Image Type: RGB

Drone: DJI Matrice 300 RTK, DJI Mavic 3
Payload: Zenmuse P1

Pilots: 2 Enel certified pilots

Flight Time: 2-3 days per Power Plant

Post-processing

Software: Pix4D Mapper, Blender, etc.

Post-Processing: 3d Model 2 days, Animation
and video 3 days

INTERNAL

[ In-house | C\ hc\l

Green Power

=

Athanks togall the images generated in*Ntimerous ﬂig“r_lt‘s,
[6hg hours of processing) welgeneratediasmall €xample Ofga
jrtual ﬁ1u’§“éﬁr_ﬁ, ‘giving this new perspective,;accordingto-the
ont technological advances that we arg;making insoar*company
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v Monitoring of dismantling works & e CNCI

Mission Detail

Technology: Coal
Inspection purpose:

- 3D models and ortomosaic,

- Monitoring of dismantling activities,
- Demolition analysis

Image Type: RGB +IR

Drone: DJI Matrice 300 RTK, Matrice 350 RTK,
Matrice 30T, Mavic 3, Avata,

Payload: Zenmuse P1, Zenmuse H20T
Pilots: 2 Enel certified pilots
Flight Time: 1 week per Demolition work

Post-processing

Software: Pix4D Mapper, Blender, etc.

Post-Processing: 3D Model 2 days, Animation
rendering and video - 3 days

Green Power
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Metaverse Scenario. From sketches to final result:
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Sketches Drone georeference ortophoto 1:1 scale .
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@ Metaverse and Virtual Reality

Metaverse Scenario. From sketches to final result:

[ In-house ]

CNCl

Green Power
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Future insights

4 I
Connectivity
improvement

3
\ =
4 I
Unlocking potential by
enabling
BVLOS flights without
pilot
2% U-Space
\ - J

INTERNAL

/

-

Data Security
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Drone in a box
Autonomous
inspection

(indoor and outdoor)

J
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4 )
Digitalization and
Data Quality
to improve
performance
NS J
4 )
Digital Twin
NS J
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Al/ML
Anomaly detection
tools

\

Metaverse and
Virtual Reality

Technology development and regulation
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