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SENSOR SOLUTIONS
FOR WIND TURBINES
FROM TE CONNECTIVITY

TE Connectivity (TE) is a global designer and manufacturer of sensors and sensor-based systems,
providing support to wind engineers in both the development and operation of wind turbines. We
offer a broad range of sensing technologies to manufacturers, system integrators, wind farm operators,
R&D labs and universities. They include vibration sensors for gear box monitoring, oil level sensors,

tilt sensors for tower installation and accelerometers for tower sway and blade monitoring. There is
significant interest in our miniature pressure sensors for blade monitoring and our LVDTs for facilitating
emergency prop feathering and shutdown. Our temperature sensors are found in hundreds of wind
turbines throughout the world.

SENSOR SOLUTIONS
* PRESSURE

POSITION

LEVEL

TEMPERATURE

TILT

VIBRATION

QUALITY STATEMENTS

« AS/EN 9100
* ATEX

* ATEX 949EC
« CE-MDD

* CMDR - Health Canada
* EN 13980

* ESA 266

* ESCC 266E

*« ESCC 400C
* FDA

* 1SO 13485

* |ISO 14001

* ISO 9001

« MID

¢ Measuring Instruments
Directive 2004/22/EC annex D

* NASA Qualified

* NSF-61 Water Quality
* PART21G

* TS 16949
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WIND TURBINE APPLICATION SOLUTIONS
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SENSOR SOLUTIONS FOR WIND TURBINES

TEMPERATURE SENSORS

Package

Type

Range

Unique Features

Accuracy

Operating Temp.

Dimensions (mm)

Typical Apps

N

MEAS Surface Sensors

« Silicone rubber or polyimide
laminated element
* SP683

 Flat, flexible, rectangular sensor
* Variety of designs available

* RTD: Pt, Ni, Cu
* Thermocouple: Type J, K, T, E

« Surface sensing for curved

or uneven surfaces
* Noninvasive, simple installation
* Adhesive backing option

RTD: Class A, B according to IEC60751
Varies: -50°C to 200°C
Available up to 220°C

Custom dimensions available

Monitor end windings of stator coils

TEMPERATURE SENSORS

Package

Type

Range

Unique Features

Accuracy

Operating Temp.

Dimensions (mm)

Typical Apps

MEAS Transformer Probe
Pt element embedded into
Ceramic tube and cover

with PTFE shrinkable sleeve

Push-in probe

RTD: Pt100

« Dielectric strength 3KV
* 4 wires measurement
« Various length of cable

Cl.B according to IEC 751
-40°C to 250°C (-40°F to 482°F)

25mm Lg 50mm
(Custom cable lengths available)

Temperature monitoring in low
voltage Transformer’s windings

MEAS Embedment Probe

« Stainless steel or tin plated copper case
* Four case styles

Miniature design

RTD: Pt, Ni
Thermocouple: J, K, T, E

* For use where space is limited
* Simple installation

* Custom designs

* Feedthrough options

RTD: £ 0.12%, + 0.36%
and * 0.5% at 0°C
-50°C to 250°C (-58°F to 482°F)

Case specific dimensions

Bearing monitoring

MEAS Bearing Sensors

* Copper alloy tip
« Stainless steel, isolated stainless
steel or epoxy glass case

* Rigid sheath
* Tip sensitive
« Cable / leadwire options

RTD: Pt, Ni, Cu
Thermocouple: Type J, K, T, E

« Cut-to-length
« Copper tip for fast time response
* Assemblies with fluid seal
and spring loading
* Single or dual elements

RTD: Class A, B, C according to IEC60751
Sheath specific, up to 250°C

Custom lengths
Standard sheath diameters: 4.78, 5.46, 6.35

Bearing monitoring

MEAS Bolt-On Probe
Threaded bolt, tube style,
flat rectangular style
Quick response time

RTD: Pt, Ni

* For use where space is limited
* Retro fitting

* Simple installation

* Custom designs

DIN Class B (IEC 75)
and * .5% at 0°C
-50°C to 250°C (-58°F to 482°F)

Case specific dimensions

Generator

MEAS Stator Sensors
« TPE / CPME
* G11 epoxy glass laminated, Class F or H

« Rigid flat, slot sensor
* Cable or leadwire options

RTD: Pt, Ni, Cu
Thermocouple: Type J, K, T, E

« Extended sensitive length
* Single or dual elements
« Calibration available

RTD: Class A, B according to IEC60751
Max. temperature: Class F, 155°C

Max. temperature: Class H, 180°C
Available up to 200°C

Custom dimensions available

Monitor temperature between stator coils,
electric motors, generators
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SENSOR SOLUTIONS FOR WIND TURBINES

VIBRATION SENSORS

Package
Type
Sensitivity (mV/g)

Unique Features

Operating Temp.
Dimensions (mm)

Typical
Applications

MEAS 8011, 8021-AR/AP
Stainless steel
Stud / center-hole mount

4 - 20 mA RMS or peak

* Industrial accelerometer
» Case isolated,

internal shielding
* 50, 20, 10, 5 g ranges
-40°C to 85°C
22.23 x 48.26

Gearbox monitoring

VIBRATION SENSORS

Package

Type

Sensitivity (mV/g)

Unique Features

Operating Temp.
Dimensions (mm)

Typical
Applications

MEAS 201

Anodized Aluminum

MEMS DC Accelerometer

1000, 400, 200, 100, 67, 40, 20

* High resolution

* Low current consumption
* 2-pole filter

* Ruggedized cable

-40°C to 125°C

25.4 x 21.59 x 9.65

Tower sway

MEAS 8011, 8021-VR/VP
Stainless steel
Stud / center-hole mount

4 - 20 mA RMS or peak

* Velocity transmitter

» Case isolated,
internal shielding

+0.5to 5.0 in/sec

-40°C to 85°C
22.23 x 48.26

Gearbox monitoring

MEAS 4332M3
316 Stainless Steel

4-20mA output
MEMS triaxial accelerometer

4.0,16,0.8,04

* Triaxial (3-axis)

* Low noise

* Temperature compensated
* Ruggedized cable

-40°C to +85°C
34.5x 34.5x 312

Seismic motion

MEAS 8711-01
Stainless steel
Stud mount

1000, 500, 250, 100

* Industrial accelerometer
» Case isolated,
internal shielding
* Low cost
-55°C to +125°C
22.23 x 50.80

Gearbox monitoring

MEAS 8011, 8021-01

Stainless steel

Stud / center-hole mount

500,100, 10

* Industrial accelerometer
» Case isolated,
internal shielding
* Reverse wiring protection
* +1.0% non-linearity

-55°C to 125°C
2223 x 48.26

Gearbox monitoring

MEAS 8811-01
Stainless Steel
Industrial IEPE accelerometer

1000, 500, 250, 100

* Lightning protection
» Case isolated,
internally shielded
*+5g, +10g, +20g & +809g
dynamic ranges
-55 to +120
22.23 x 50.80

Gearbox monitoring

PIEZO FILM
SENSORS

MEAS ACHO1

Ceramic base, plastic
cover, shielded cable

Adhesive mount

Adhesive mount

* Extremely high bandwidth
* Low cost
* Ultra-low power

-40°C to 85°C
18.80 x 13.21 x 6.10

Gearbox condition monitoring
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POSITION SENSORS

Package

Type
Range

Output

Unique Features

Accuracy

Operating Temp.

Dimensions (mm)

Typical
Applications

N

MEAS DPL, DPN Series
PCB board

Inclination board module

+2° to £30°

Voltage / RS 232 / SPI

* High resolution
* Minimal temperature drift
* User configurable

+0.05° to +0.8°

-40°C to 85°C

45 x 45 x 20

Tower leveling

LEVEL SENSORS

Type

Pressure Range

Output / Span

Unique Features

Accuracy

Operating Temp.

Dimensions (mm)

Typical
Applications

Agency Approvals

"

N

AST4510/4500
Gage, absolute

0 -1to 100 psi

0.5-4.5V [Ratiometric],1-5V,

4-20mA,05-25V

« Intrinsically safe ratings

* Material options including: 316L,

alloy C276, and PVDF
* Low power options

* High quality cable options

+0.25% FSO

-40°C to 85°C
Application dependent

Tank level

UL/CSA Class | Div I, ATEX/IECEx Exia, ABS, CE

SENSOR SOLUTIONS FOR WIND TURBINES

MEAS D Series

Aluminum housing IP67

Inclinometer

+5° to £30°

RS232 / Voltage / Current /
Switch / PWM / CANopen®

* High accuracy

* Rugged housing
* Programmable

* CE approved

+0.04° to +0.8°

-40°C to 85°C

84 x 70 x 46

Tower leveling

Housing Material

Float / Contact
Material

Float SG

Operating Temp

Medium

Housing /
Float Color

Shock

Vibration

Maximum
Pressure

Float Diameter
IP
Typical Apps

MEAS DC-SE

AISI-400 series stainless steel

+0.25% of range
8.5to 28 VDC

0 -5VDC (4 wire), 1- 6 VDC (3 wire)

0 -01to O -6 inches

« CE mark

* Low current consumption (6 mA typical)
* Synchronous demodulation

* Shielded cable

-25°C to 85°C

19

Monitor vibration to facilitate emergency
prop feathering and shutdown

f

] o
MEAS EVS312-51N

Nylon 6.6
Glass filled Nylon 6.6 / Ruthenium

0.74

-30°C to 110°C
Fuel / Oil

Blue

50 g for 1TmS duration
35 g up to 500 Hz

4.7 Bar

22 mm
IP65

Gearbox oil level
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SENSOR SOLUTIONS FOR WIND TURBINES

PRESSURE SENSORS

AST4000 AST20HA AST5400 MEAS D5100
Type Gage, sealed gage, compound Gage, sealed gage, absolute Differential Differential wet/wet
Pressure Range 0 - 25 to 10K psi 0 -1to 60K psi 0 - 5 H20" to 5K psi 0 - 0.07 to 35 bar /
0O -1to 500 psi
Output / Span 0.5 - 4.5V [Ratiometric],1-5V, 0.5 - 4.5V [Ratiometric]1-5V 0.5 - 4.5 V [Ratiometric], 80 mV /100 mV, 0.5 - 4.5
1-10V,4-20 mA, 0.5-25V 4-20mA,0-5V,0-10V 0-5V.1-5V,4-20mA VDC, 1-5VDC, 4 - 20 mA
Unique Features * Four standard sensor * Excellent performance » Wide range of * UltraStable technology
material options over temperature pressures available « High performance
* Rugged construction * Semi-custom designs « Full line pressure on either at a low cost
*100 V/m EMI/RFI protection » Fault mode condition settings side without zero shifts » Solid state reliability
* Semi-custom designs * Four standard sensor » Hazardous location approvals | **1% FSO TEB (-20°C to 85°C)
material options  Line pressure max. 1000 psi
Accuracy +0.5% FSO +01% FSO 1% TEB +0.3% FSO (<5 psi),

+0.25% FSO (5 psi),
+0.1 % FSO (215 psi)

Operating Temp. -40°C to 85°C -40°C to 85°C -40°C to 85°C -40°C to 125°C
Dimensions (mm) Application dependent Application dependent Application dependent 25.4 x 58.4 x 72.0
Typical Hydraulic and oil pressure Hydraulic and oil pressure Filter performance monitoring Filter performance monitoring
Applications measurement, gear box level measurement, yaw break
systems, cooling circuit pressure
Agency Approvals | UL/cUL508, ABS, CE ABS, CE CSA Class I/l Div | and II, ATEX/ | CE (EMC)

IECEx Exd/Exn, ABS, CE

PRESSURE SENSORS

. o
&
MEAS M5200/U5200 MEAS M7100, U7100 MEAS EPIH
Type Gage, sealed, absolute, compound Gage, no vent gage (M7100) Gage, sealed, absolute
Gage, sealed gage, absolute (U7100)
Pressure Range 0-014tolKbar/ 0 -2to15K psi 0 - 10 to 700 bar / O - 150 0 - 0.35 to 20 bar / 0 - 5 to 300 psi
to 10K psi (M7100)
0 -1to 10 bar / 0 - 15 to 150 psi (U7100)
Output / Span 05-45V,1-5V,0-5V, 0.5 - 4.5 VDC [Ratiometric output] 12 mV to 75 mV
0-10V,4-20mA,1-6V 1-5 VDC [Regulated] (M7100)
0.5 - 4.5 VDC [Ratiometric output] (U7100)
Unique Features * Microfused and UltraStable technology | « +1% FSO TEB (-20°C to 85°C) + Diffused silicon diaphragm with a large
* High performance at a low cost « Solid state reliability variety of sizes and shapes available
* Solid state reliability « Survives high vibration and immersion as small as 0.05” outside diameter
* Weather resistant « Microfused technology (M7100) « High frequency response (To 1.7 MHz)
*17 -4 PH or 316L SS « UltraStable technology (U7100) + Ultra-miniature design
* Copper tube for HVACR (M7100)
Accuracy +0.25% FSO 0.25% FSO +1.0% FSO
+0.1% FSO (>5 and <500 psi)
Operating Temp. -40°C to 125°C -40°C to 125°C -40°C to 120°C
Dimensions (mm) 24 X 24 X 82 max. 26.7 x 26.7 x 50.0 Application dependent
Typical Hydraulic and oil pressure measurement Hydraulic and oil pressure measurement Dynamic pressure measurement
Applications on turbine blade
Agency Approvals | CE (EMC), UL 508 CE (EMC), UL 508 -
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te.com/sensorsolutions
© 2016 TE Connectivity. All Rights Reserved.

Microfused, UltraStable, MEAS, AST, TE Connectivity, TE, and the TE connectivity (logo) are trademarks of the
TE Connectivity Ltd. family of companies. Other logos, product and company names mentioned herein may be
trademarks of their respective owners.

While TE has made every reasonable effort to ensure the accuracy of the information in this brochure, TE does

not guarantee that it is error-free, nor does TE make any other representation, warranty or guarantee that the
information is accurate, correct, reliable or current. TE reserves the right to make any adjustments to the information
contained herein at any time without notice. TE expressly disclaims all implied warranties regarding the information
contained herein, including, but not limited to, any implied warranties of merchantability or fitness for a particular
purpose. The dimensions in this brochure are for reference purposes only and are subject to change without notice.

Specifications are subject to change without notice. Consult TE for the latest dimensions and design specifications.
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