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loT AND PRODUCT SENSORIZATION

From components to talking products
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and reduce mechanical stresses on the wind
turbine
Smartifying the wind turbine, and especially Yaw
A and Pitch systems, by integrating sensors, edge
I Wind Turbine —— v v iegraing o
- s e = nodes, and the associated software components Extending residual useful life of critical components
@ predictive maintenance

R

in the wind turbine

data transmission solutions
Producing failure models for each turbine and for
the whole wind-farm

Optimizing the wind turbine control system

Developing predictive maintenance algorithms for
each component of the turbine and for the whole
farm, based on the information gathered/elaborated

Developing a digital twin to simulate the best
i and the scenarios simulated at the cloud side

orientation of bl ase energy production
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Wind turbine test bed

DIGITAL TWIN
SCADA
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loT AND PRODUCT SENSORIZATION
Wind Market how to face the LCOE from INDIRECT stand point?

Our Approach
Cloud

analysis

©

KPIs &
Modql§ & Q Dashboard
Analitics Edge
Q Computation
® Connected
products

LCOE: Levelized cost of energy
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loT AND PRODUCT SENSORIZATIONThe loT
Case for wind turbine — 2,3 MW GENERATOR
Profitability net of malfunctions

For a 2.3 mw wind power generator we TIME BASED AVAILABILITY OF WIND GENERATOR
can consider extra cost values for loss of
production due to malfunctions of 1.1 m €
in 20 years.
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MACHINE CONDITION

loT AND PRODUCT SENSORIZATION

Transmission & maintenance: how to detect problems?
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BONF

Wind turbines

Bonfiglioli IoT system
solutions are focused
on raising productivity
and improving the

efficiency of our
customers machines.

IGLIOLI loT

Yaw system

STANDARD
INVERTERS &
SERVO DRIVES

INTEGRATED
OR CABLE
SENSORS

EDGE COMPUTER
Al based algorithms

BONFIGLIOLI DASHBOARD

REAL TIME
DATA ACQUISITION

* Current + Speed
« Torque » Vibration
 Power » Temperature




BONFIGLIOLI loT
Dashboard
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Data flow
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Laboratory validation
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loT WIND TURBINE DIGITAL TWIN

Technical solution: Solutions

Turbine Control System s
~—~~ R

-~
KKWIND SOLUTIONS R LTE <
SCADA @ IPC KK -
= . o (29 =
o P
I ] %—“IJ g _.
O-I — o Edge GW o
—l P — =
Cacacaca > >
PLC ‘a:f' Switch ADVANTECH 2484G S

. Ethernet

Features:
e Linux OS (Kernel 5.4+)

* 16 GBRAM
» 256 GBSSD I N F N
Torque Sensor s X86/64 Arch

(Torque and Speed) . 4G

*  WiFi
pl.
’ e

YAW DRIVE S
' Bonfiglioli Sensor (on Gearbox)

°|||. loTwins




Technical solution: Enablers

SENSORS ¢

BOX SIZE ¢ .
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loT WIND TURBINE DIGITAL TWIN
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loT WIND TURBINE DIGITAL TWIN

Technical solution: Benefits

IOTWINS BENEFITTING VS CURRENT AVAILABLE SENSORIZED SOLUTION:

High frequency sensor data acquisition on components not generally monitored

Torque and speed measure to know the real working conditions (for RUL estimation)

Hybrid loTwins fed with low frequency data from SCADA system and high frequency data from
dedicated sensors, for a more reliable predictive maintenance and prognostic

)
>
)

°|||. loTwins




. Thank you.
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