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Vibrational Spectral Response and Stress-Strain Response Exceptions from Online and Real-Time Monitoring Enable
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Erosion and Corrosion Thickness

Sensors and Correlation Sensor
Modules Specifications

Thickness Ranges and Shapes Limitation

= 0.01mm (10 micron) thickness accuracy for
erosion monitoring for wind turbine rotor blade.

= 0.01mm (10 micron) thickness accuracy for
corrosion monitoring for wind turbine steel
monopile and support structures.

= Each module consists of 4-20 sensors for wide
area corrosion monitoring

Corrosion Rate Reporting Time

= Autonomous daily (customizable) measurement
= Erosion and Corrosion reporting for each
distributed sensor

Operating Environment and Temperature

= -40 to 50°C for typical sensors
= -40to 85°C and IP67 for monitoring and
communication module

MICROMONITOR™ Sensor Placement Location

= | eading edge of the rotor blade to cover representative
sections

= Circumferential areas on splash zone as primary area
susceptible for corrosion. Steel supporting structures
below or above grades or underwater

Correlation Sensor Modules

= Stress-strain sensor modules

= Vibration spectral sensor modules

Lubricant and transmission fluid leakage
detection Module

Rain-Intensity cumulative sensor modules
Sea Wave Intensity cumulative sensor module

Usage Life

= More than 10 years in ambient, underground or
under seawater line
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Vibrational Spectral Response and Stress-Strain Response Exceptions from Online and Real-Time Monitoring Enable
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AVANTE Erosion and Corrosion Rate
Monitoring and Communication Module

Detection and Reporting Performance

= Each module monitoring up to 1 kilometer pipeline
= Autonomous monitoring based on schedule

Processor

+ 500MHz dual-core SoC and 32bit microcontroller at 100MHz
Memory and Interactive Options

= Up to 32GB SD Card storage

Communications

o Cellular with Satellite Communication option

o Other communication options include Ethernet, Wi-Fi, CAN
BUS, MOD BUS, LoRa

Electrical Parameters

= 100-240VAC or 9-24VDC, <10W
= Battery powered with solar charging available

Environmental Specifications

= -40°Ct0 85°C
= |P67 for outdoor use with proprietary UV resistant coating

Usage Flexibility

= Remotely Programmable

Security Provision

= Each Module embedded with unique MAC address identifier
Compliance

= FCC Part 15, sub-part C compliant

Sensors

= QOther complementary AVANTE WTIMS Sensor Modules
Usage Life

= More than 10 years

AVANTE 24/7/365 WIND TURBINE INTEGRITY MONITORING SYSTEM

Location Device Integrated Controller and Processor
(e.g. GPS Receiver) > Turbine specific sensor module controllers and
Processor device. Position close to the sensor
modules for onsite real-time sensor data @
processing, storage and communication to remote
Power Source (— data center and control room.
(AC-DC/Battery, etc.)

Communication Hub
High speed data and
control communication
devices (e.g. cellular,
SATCOM, WiFi, LoRAN,

Central/Cloud
Monitoring Server
For data collection,
storage, analysis, and
alerts acknowledgement
and response dispatch
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Integrated Sensor Modules Attached onto or Proximate to Appropriate Elements of the Individual Wind Turbine Structure

EROSION-CORROSION STRUCTURAL STRUCTURAL INTEGRITY RAIN IMPACT SEA WAVE IMPACT OIL LEAKAGE
MICROMONITOR™ INTEGRITY STRESS-STRAIN SENSOR: CUMULATIVE CUMULATIVE ELECTROSENSOR™:
SENSOR: SPECTRAMECHANIC™ Multi-position and distributed SENSOR: SENSOR: False alarm free direct
Multi-position and SENSOR: structural integrity monitoring Cumulative digital Cumulative digital detection of even smallest
distributed thickness Multi-position and of strain in relationship to rain impact on sea wave impact on leak within 2 minutes of
depletion monitoring of distributed vibration-shock wind and sea wave stresses rotor blades in monopile and contact with sensor cable
rotor blade and steel spectrum and anomalies of correlation to platform in correlation over the perimeter of
supporting structures rotor blade and steel erosion to fatigue turbine generator
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Spar-Buoy Spar-Submersible Tension Leg Platform
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