MIKROTREND

AGS Air Gap Sensor datasheet 170701

Air gap sensor
AGS

Low profile capacitive air gap measuring sensor for rotating machines

Low profile Air Gap Sensor for wind / hydro-generators and electrical motors

High accuracy, non contact capacitive type distance measuring sensor

High stability FR4 carbon particles sensor probe made for deep-in-the-gap or edge instalation
Stator or rotor installation possible

Temperature compensated, immune to strong magnetic fields, vibrations and deposits
Insulated DC/DC power supply and optocoupler output 0...20mA or 4...20mA

Stable operation over a wide temperature range of -20...125 / 140°C (sensor probe)
Splash-proof electronics case (IP66) well suited for field applications

24 hour burn-in with Manufacturers test and calibration report

* K K

%%
*

K gk

Made in Europe

1/9



MIKROTREND

AGS Air Gap Sensor datasheet 170701

Application examples

Rotor Air Gap Sensors
Figure 1. Air gap sensor installation positions
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Figure 2. Air Gap Sensors installed at Stator (left) and rotor pole (right)
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Figure 3. AGS Sensor probe mounting position diagram
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Technical specification

AGS-4-S (Note 3) AGS-15-N AGS-25-N AGS-50-N [AGS-51-N [ AGS-65-N
Measuring range (mm) 0.4 0..15 0..25 0...50 0..65
(from sensor surface)
Linear measuring range (mm) 08..4 3..15 5..25 10...50 5...50 6,5..65
(from sensor surface)
True air gap range (mm) 1,7..4,9 52..17,2 8,3...28,3 13,3...53,3 | 8,3...53,3 9,8...68
Linearity FS (25°C) +/-1,5% +/-3%
Linearity FS (80/80/125°C) (Note 1) +/-3% +/-5%
Linearity FS (80/80/140°C) (Note 2) +/-3% +/-5%
Output noise (% of reading) 0,3% (30mV RMS)
Repeatability 0,3%

Output pole profile

0...20mA, (OmA=0mm), or 4...20mA (4mA=0mm)
with 500 Ohm termination resistor: 0...10V (0V=0mm) or 2...10V, (2V=0mm) opto-insulated

Sensitivity 0...20mA output (mA/mm) 5 1,33 0,8 0,4 [ n.a.
Sensitivity 0...10V output (V/mm) 25 0,667 0,4 0,2 | n.a.

Sensitivity 4...20mA output (mA/mm) 4 1,067 0,64 0,32 [ 02462
Sensitivity 2...10V output (V/mm) 2 0,533 0,32 0,16 | 0,1231

Typical frequency response

0...1000Hz, (-3dB), other bandwidth optional

Magnetic flux density withstand

+/-2 Tesla, 50/60Hz

Operating temp. (probe only)

-20...125°C or -20...140°C

Operating/store temperature
(AGSC + preamplifier)

-20...80°C

Power input

+24Vdc, £10%, 0,15A max.

Warm-up time

approx. 20 min.

Relative humidity (AGSC)

95% non condensing

Vibration IEC 68 2.27, 5 g peak, 10 Hz to 150 Hz
Shock IEC 68 2.27, 15 g peak, 11ms
EMC Sensor probe not affected by magnetic fields +/- 2 Tesla, 50/60 Hz

Probe immunity

magnetic fields, dust and oil vapours, without degradation of material

51x25x0,8 | 135x32x2,2 (Note 4) | 232x32x3,3 | 175x60x3,3 [ 265x60x3,3
0,8m + 10m, optional: 0,8m + 20m 1,8m + 10m, optional: 0,8m + 20m
220 x 120 x 80 w/o cable inlets type CAB, 220 x 125 x 55mm type CON
IP66 type CAB, IP60 type CON
20g + 230g [ 509 +250g | 100g + 250g
15009 type CAB, 7209 type CON

AGSP probe dimension (mm)
AGSP cable length (m)
AGSC dimension (mm)
AGSC protection class

Weight AGSP (probe + cable) (g)
Weight AGSC unit

69 + 230g [ [ 1509 + 2509

Table 1. Technical specification
NOTES:
(1) AGSC signal conditioner at 80°C, Preamplifier at 80°C, AGSP probe at 125°C.
(2) AGSC signal conditioner at 80°C, Preamplifier at 80°C, AGSP probe at 140°C.
(3) AGS-4S is recommended for generators or motors with permanent magnet rotors only.
Not to be used with switch / inverter drives when mounted at the edge mounting position. Switch mode drives are possible source of electrical noise.
If necessary perform trial installation to verify signal noise specification.
(4) AGS-15 sensor probe tickness from Ser.Nr: 153601 onward has been changed from 1.2mm to current 2.2mm.

<80°C <125°C

Preamplifier Sensor Probe

AGSC Signal conditioner

170703-1

= [T

Figure 4. Thermal zones
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Figure 5. Air Gap Sensor Conditioner, enclosure with cable entry (AGSC-CAB) left and enclosure with connectors (AGSC-CON) right
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Outline drawings

ROTOR EDGE
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Figure 6. AGS-4S (inverted) outline drawing
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Figure 7. AGS-15-N outline drawing from ser. Nr.153601, (change of sensor probe thickness)
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Figure 8. AGS-25-N outline drawing
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Installation and wiring diagrams

Flexible polyamid PA-6 conduit,

ext. @10 mm, int. @6,5 mm, Preamplifier
\ Operating temperature +120°C max @10x70 mm
sensor probe :HIIIIHIWHIIIIIIHHHIIIIIIIHHHIW%WW:E i
DO NOT PAINT |
/ Adjustable position 5__

inside stator winding Grounc; (preamplifier)

Flexible metallic conduit,
ext. @17 mm, int. @14 mm,
Operating temperature +80°C max

Three core shielded cable @4 mm

O
AGSC Signal contioner R R AR
- %-Ea]:_ = Ground (conduit) 170703-2
Mounting and ground plate Ground (signal conditioner)

Figure 11. AGS Shielding and grounding diagram
NOTE: Metalic conduit is not part of delivery, to be ordered separately

AGSC Air Gap Signal Conditioner
Multicore shielded

cable

A

S

OQ|I|® @\ 2|0\
Sensor probe @ @ @ @

Output  Input 24VDC
Pole profile 0,15A

Preamplifier

% Optional 5000hm resistor for conversion from
0...20mA to 0...10V or 4...20mA to 2...10V
Shall be at the end of line ( acquisition card ) for lowest noise level.

Sensor probe 3
Triaxial cable %
Figure 12. AGS - Wiring diagram
Air Gap Sensor AGS-50 Air Gap Sensor AGS-50
Uout lout Pole profile, Output signal 0...20mA Uout lout Pole profile, Output signal 4...20mA
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Figure 13. Air Gap Sensor output signal (AGS-50)
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Ordering information

Scope of delivery:
NOTE: Metalic conduit is not part of delivery, to be ordered separately

AGS Air Gap Sensors are delivered as a factory calibrated set containing:
- P/N: AGSP sensor probe with integrated preamplifier and connection cable,
- P/N: AGSC signal conditioner.

When ordering AGSP sensor probe please use the following format:

aesP - [ wx |- [ x |- [woc |- | xx |

Lin. measuring range (mm): S—
08..4= 4
3...15=15
5..25=25
10...50 = 50
5..50 = 51
6,5...65 =65

Installation type:
Deep-in-the-gap mount = N
Edge mount =S

Operating temperature:
0...125°C =125
-20...140°C = 140

Cable length:
10m =10
20m =20

When ordering AGSC Signal Conditioner please use the following format:

AGSC - | X || XX | | XXX |
Lin. measuring range (mm):

08..4= 4

3...15=15

5..25=25

10...50 = 50

5...50 =51

6,5...65 = 65

Output signal:
0..20mA =0
4..20mA =4
Enclosure type:

With cable inlet = CAB

With connectors = CON
- ~ romm - — = ~ Fotr g

® &
£ g =
i D i

acKEEE CLOSED P2 T 2
WHEN OPENED, KEEP DESICCANT M A TKHTLY SEALED PLASTIC BAG g g
N S/ . ) ) g
204me : 204mm §

Figure 14. AGSC-CAB (left), AGSC-CON (right)
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Manufacturers test and calibration report

Air Gap Sensor sets are individualy calibrated with Manufacturers Test and Calibration report (MTR) included with each set as per sample
below:

Manufacturer: MIKROTREND d.o.0. 4.Bizek 14, 10090 Zagreb, CROATIA
e-mail: info(at)mikrotrend.com , www.mikrotrend.com

Date: 02. June 2017

Ambient: 22°C

Test performed by: K. Pavlovic

Manufacturers Test and Calibration report No. (sample)

Scope of testing: sensor output at specified distance

Passed

The product and the factory surveillance system meet all applicable requirements as laid down in the relevant datasheets and/or Installation and

user manual
Product name: Air Gap Sensor Probe Part No:|] AGSP-15-N-125 Ser. No: (sample)
Air Gap Signal Conditioner Part No:| AGSC-15-4-CAB Ser. No: (sample)
Measuring range: 0...15mm | Linear measuring range: 3..15mm
Qutput: 4...20mA or 2...10V
Sensitivity: 1,06667mA or 0,53334V/mm
Calibration Instrument used:
Z-axis:|Custom design with vacuum table
Laser Micrometer:|Keyence LC-2100, Ser. No. 004936
Micrometer:|Mitutoyo 1D-H0560, Ser. No. 002450
Multimeter:| Agilent 344014, Ser. No. US36115736
Distance Signal output Error Signal output

d(mm) loutput({mA) Imeasured(mA) (%) Voutput(V) Vimeasured(V)

3,00 7,20 7,20 0,00 3,60 3,60

5,00 9,33 9,28 -0,57 4,67 4,64

7,00 11,47 11,44 -0,23 5,73 5,72

9,00 13,60 13,54 -0,44 6,80 6,77

11,00 15,73 15,70 -0,21 7,87 7,85

13,00 17,87 17,90 0,19 8,93 8,95

15,00 20,00 20,00 0,00 10,00 10,00

22 11
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= 16 / 8
< —
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32 12 6 2
5 / 3
2 10 - 5 —
g 8 4/ 4 &
3 e @
6 3
4 2
2 1
2
-— B
5 0 .—'"-‘-—_._.__—-——.—-—_._—.——-.ﬁ-"' — & 0
L -2 -1
0 ) 4 6 8 10 12 14 16

Distance (mm)
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IMPORTANT NOTICE FOR MIKROTREND REFERENCE DESIGNS AND APPLICATION INFORMATIONS
Buyers are authorized to use Mikrotrend reference designs with the Mikrotrend component(s) identified in each particular reference design and to modify the reference design in the development of
their end products. Applications that are described herein for any of these products are for illustrative purposes only. Mikrotrend make no representation or warranty that such applications will be
suitable for the specified use without further testing or modification. Mikrotrend reference designs are solely intended to assist designers (“Buyers”) who are developing systems that incorporate
Mikrotrend products (also referred to herein as “components”). Buyer understands and agrees that Buyer remains responsible for their products and applications using Mikrotrend components,
using its independent analysis, evaluation and judgment in designing Buyer’s systems and products. Mikrotrend assumes no liability for applications assistance or the design of Buyers’ products.

MIKROTREND REFERENCE DESIGNS ARE PROVIDED "AS IS". MIKROTREND MAKES NO WARRANTIES OR REPRESENTATIONS WITH REGARD TO THE REFERENCE DESIGNS OR
USE OF THE REFERENCE DESIGNS, EXPRESS, IMPLIED OR STATUTORY, INCLUDING ACCURACY OR COMPLETENESS.

MIKROTREND DISCLAIMS ANY WARRANTY OF TITLE AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, QUIET ENJOYMENT, QUIET
POSSESSION, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL PROPERTY RIGHTS WITH REGARD TO MIKROTREND REFERENCE DESIGNS OR USE THEREOF.
MIKROTREND SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY BUYERS AGAINST ANY THIRD PARTY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED
ON A COMBINATION OF COMPONENTS PROVIDED IN A MIKROTREND REFERENCE DESIGN. IN NO EVENT SHALL MIKROTREND BE LIABLE FOR ANY ACTUAL, SPECIAL,
INCIDENTAL, CONSEQUENTIAL OR INDIRECT DAMAGES, HOWEVER CAUSED, ON ANY THEORY OF LIABILITY AND WHETHER OR NOT MIKROTREND HAS BEEN ADVISED OF THE

POSSIBILITY OF SUCH DAMAGES, ARISING IN ANY WAY OUT OF MIKROTREND REFERENCE DESIGNS OR BUYER'’S USE OF MIKROTREND REFERENCE DESIGNS.

Right to make changes
Mikrotrend d.o.o. reserves the right to make changes, without notice, in the products, including circuits, and/or software, described or contained herein in order to improve design and/or
performance.
Mikrotrend d.o.o0. assumes no responsibility or liability for the use of any of these products, conveys no licence or title under any patent, or copyright to these products, and makes no representations
or warranties that these products are free from patent or copyright infringement, unless otherwise specified.

MIKROTREND d.o.o.
4.Bizek 14, 10090 Zagreb, Croatia, e-mail: info(at)mikrotrend.com, web: www.mikrotrend.com
All rights reserved. The material contained herein may not be reproduced, adapted, merged, translated, stored, or used without the prior written consent of Mikrotrend d.o.o. (Ltd).
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