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Technical Solution

Introduction

Aeroprotechnik is a leading PV inspection company that provides Smart Aerial Inspection Services using
Unmanned Aerial Vehicles as well as proprietary software analysis tools. A cost-effective inspection
solution is presented, as well as high safety standards (UAS certification), risk analysis and flight plans

emergency procedures.

The high technology of the UAV, the highly qualified engineers and pilots, together with a commited

R&D team, allow us to provide a unique solution in the market.

The solution in breaf

Smart PV &

@ -Dynamic flight plan as per sun inclination: Data collection Smart Geo-Locator
-Maximized irradiance Tag 2
-Optimum incidence angles ,‘ﬁ
-Up to 20% more defect detection (higher sensitivity) -
-Fully automated. - o TR
s SNEIRIITIING Lo
Socs | posg e
IREIRIRIIII T
-Precise Geo-location down to Individual Module ID.
-Optional Module ID serial number.

-Automated defect detection and characterization.

-Rout Cause analysis.

-Automated report generation

-Automated implementation plan generation (excel & kml)
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-Cloud based proprietary solution.

-Correlate and transform huge amounts of inspection data into
actionable information.

-Root cause analysis.

-Multi-level data aggregation.
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Smart Data Cloud

Aeroprotechnik Smart Data Cloud is a Web Platform specifically developed for advanced follow up
of defects in PV large facilities. It allows the customers to access their data everywhere, correlate it and
transform it into actionable information to support real-time business decisions.

The solution is able to follow up degradation and support on proactive optimization by detecting,
classifying and quantifying existing as well as tracking upcoming anomalies.

Bellow a list of main functionalities:

Access:
-Access by username and password

Main Page:
-General information about the plants inspected
-Plants Geo-Location
-Global Analytics concerning the Assets

Worst Farms Detail
- Filtering capabilities
- Asset Map Geolocation
- Major defects identification

Big data Analytics functionalities for root cause analysis:
- Filtering capabilities
- Farm and defects Geo-location
- Access to Detailed Analysis String/Module Area

Detailed Analysis String/Module Area:
-Access to the IR and RGB images

Predictive Analytics:
- Filtering capabilities
- Correlation between defects and module manufacturer
- Instalation degradation over operation years

Predictive Analytics Defect Evolution:
- Filtering capabilities
- Defect Type, Criticality and Delta Temperature evolution by period

Defect Impact:
- Filtering capabilities
- Detailed view of the impact of each defect in the installed power

Smart Reporting:
- Customizable report generation

Standard Deliverables:
- Standard report
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Web Access:

https://www.aeroprotechnik.com/acciona

Login: ACCIONA
Password: ACC354

Guest Area

Please enter the password below.
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1- Main Page:

- Filtering Capabilities
- Asset Map Geolocation
- Access to full portfolio

AERQEROTECHNTR =l

Global Analytics
Total Power (MW) by Farm

Plant Name

Campaign

Al

150.0

100.0

2 3 2 o o
III. SRR
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Defect Count by Criticality

Criticality @MAJOR @ MEDIUN
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2- Worst Farms Detail:

- Filtering capabilities

- Asset Map Geolocation

- Major defects identification
- Major Defect Count per defect type
- Major Defect Count per Asset Owner

AERQPROTECHNIR —_

Plant Name Defect Count
1000 0
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1002
NFM
— =
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Oceano e : I
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Number of Major Defect per Farm

Criticality @MAJOR
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3- Big data Analytics functionalities for root cause analysis:

- Filtering capabilities
- Criticality filtering capabilities
- Defect type filtering
- Farm and defects Geo-location
- Access to each area geo-located
- Defects detail for each area
- Access to Detailed Analysis String/Module Area

AERQPROTECHNIRA —

el Detailed Plant Level
AT SOLAR \/

Cam paign Geo-Defects

s @POLL ®VEG

Power Block

All

Criticality

MIN

Defect Count

F

A Thermal Viewer Geo-spacial Viewer
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3.1- Access to Detailed Analysis String/Module Area:

a) Select a defect type

b) Select an area in the Geomap to go into detailed

c) Click “Thermal Viewer”
d) A link will open in the browser
e) Fill the User Name and Password provided

Fill the User Name and
Password provided

3.1- Access to Module Level Viewer:

a) Click “Geo-spacial Viewer”

J /, 42 e

B2 Mexr, B 20201

Thermal Viewer

Authentication

®

Required

e

http://62.28.157.251:680 i requesting your usemame and password. The site says: “Restricted”

User Name: |

Password: |

Sme

b) Open kml file with module level detail for the plant and year selected

7

rTom ©2020 HERE, ©2020 MicssoftCopprtion Teme!

Geo-spacial Viewer
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3.2- Detailed Analysis String/Module Area:

-String Selection Area:
Select String for visual / IR Analysis.

-String Sequence:

Provide indication of string sequence in the IR image.

-Temp Range:

Customizable min and max temp for optimum visualization. Temp color key can be changed as well.
-IR:

Thermographic.
-RGB:

Visual spectrum.

-Defects Area (Module ID Level):
In this area all the defects for selected string will be shown.
Detailed defect code.
Delta temperature
Precise module identification.

TEMPERATURES
A *C| Delta (*C| Criticallit
achpzd ) ot Input Minimum(°C) Input Maxum(*C}
2562 1551 MEDIUM 136 258
68 MEDIUM

THERMAL IMAGE
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4- Predictive Analytics:

- Filtering capabilities
- Correlation between defects and module manufacturer
- Instalation degradation over operation years

AEROPROTECHNIR\ —
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5- Predictive Analytics Defect Evolution:

- Filtering capabilities
- Evolution from one year to the next

- Evolution between first inspection and last inspection

- Defect Evolution: by period the defect type evolution
- Criticality Delta: by period the evolution of defect criticality

- Delta Temperature: by period the evolution of temperature defects delta

AERQLROTECHETAN
Predictive Analytics - DELTA

Defects st year v

Defect by Criticality by Year
Defects 2nd year “

Criticality @MAJOR @MEDIUM @ MINOR

All ~ All v

Defect Evolution

30.000
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All
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MEDIUM to MEDIUM
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MINOR to MEDIUM
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MINOR to None

@None to MAIOR

-
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6- Defect Impact:

- Filtering capabilities
- Total unavailable power per year
- Detailed view of the impact of each defect in the installed power

AEROPROTECHNIKA —1

. Campaign
Estimated Impact on Installed Power Zm: :
v
Impact Breakdown by Defect
Plant_ID ~
All N

Unavailable Power (%)

3,24

Power Loss (MW)

811

Power Loss by Defect Power Loss by Power Block

owh

Power Loss

o 100 200 300 400

Power Loss (KW
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7- Smart Reporting:

- Customizable report
- Select Plant Name
- Select Campaign
- Select Power Block
- Select the Criticality (single or all selection, no selection is the same as Select All)
- Select the defects (single, several or all selection, no selection is the same as Select All)
NOTE: User “Ctrl” key to select several defects
- Select the delta temperature interval os the defects

The number of total selected defects is shown on the top of the map.

- Press the Report Link to download the report

AERQPROTECHNIRA —

Smart Reporting
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8- Standard Deliverables:

- Customizable report
- Select Plant Name
- Select Campaign
- Select Power Block

- Press Open Link to download the report

In the Standard Deliverables you will be able to download:

i) Infrared Images - “IR”
All Thermal images are organized and renamed as its position in the farm.

ii) Visual Images — “RGB”
All Visual images are organized and renamed as its position in the farm.

iii) Technical Report — “REPORT”
Report and list of all defects classified by its criticality

iv) Implementation Plan — “Implementation Plan”
Excel list of all defects quantified, geo-located and classified by its type and criticality.

v) Distribution map - “Distribution_Map”
KML files with geographical defect distribution at module level.

AERQPROTECHNIR —_

Standard Deliverables

m Make 2020 Report Delivery Status =
FARM_ID
e - :
Clear Filters o
Cam paign
2020 v

Power Block

All v
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+351 926502338

m www.aeroprotechnik.com

info@aeroprotechnik.com
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