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Applications and requirements of a
Proximity System



TQ/IQS Proximity chain

Applications and requirements
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TQ/IQS Proximity chain

Applications and requirements
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Applications and requirements

Hydro Turbine Steam Turbine

Gas Turbine
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Applications and requirements

* The TQ9xx are available for temperature ranges from -40°C
up to +180°C, supporting absolute pressures up to 100 bar, in
different sizes, threads and lengths.

* The TQ/IQS proximity chain is highly precise and with
submicron resolutions.

* The TQ/IQS proximity chain reliability is close to 3 million
hours.

It must be reliable
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Applications and requirements

Complexity D>

<i Harshness
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Proximity probes technology



TQ/IQS Proximity chain

TQ/IQS Technology

contactless
opticall--

lvdt . ed dy

iInductive
capacitive

The TQ/IQS proximity chain is based on the eddy current
principle

This technology provides the best compromise on the three main

requirements: fit, reliability, precision
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TQ/IQS Technology

The TQ/IQS proximity chain is based on the eddy current
principle

An eddy Michael Emil Khristianovich
Faraday Lenz
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TQ/IQS Proximity chain

TQ/IQS Technology

The TQ/IQS proximity chain is based on the eddy current

principle

TQ9xx EAQ0x
proximity sensor extension cable

Q5900
signal conditioner
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TQ/IQS Proximity System additional
features
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TQ/IQS Technology
O Vibro-Meter® - \
The RAW Ouvutput
the IQS?00 includes a “raw” voltage output signal, that gives in situ access to 105900
COM SIGNAL CONDITIONER —

the measurement, without disturbing the measurement chain and control Tecrlll  MATCHEDWITHTA [ 24V

SENSITVITY [ [ J/um
RAWIN  CABLELENGTH [ ]m COM

COM MATERIAL [] 0/P

COM
MFR 53960 c €9081

O

O

O

@)
The TEST InpUt IS’ERRﬁOOO-OH MDaattraix E; /
The IQS?00 includes a test input signal that allow the measurement OE 20 6@

chain/system operation to be tested in situ, thereby simplifying commissioning
and troubleshooting.

systems downstream.

0000

N\

The embedded DIAGNOSTIC

The IQS900’'s diagnostic circuitry continuously checks the integrity of the
measurement chain and will drive the measurement/diagnostic component
(DC) outside of its normal operating range to indicate a problem with the
sensor, the cabling and/or the signal conditioner itself.
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TQ/IQS Proximity chain

TQ/IQS Technology
1Qs900
Proximity Measurement Sensitivity ordering Raw 9,:‘.'“?“
sensor type range (main output) option code u::“w?',',' cl::ultty ¢
TQOO01 8 mV/pum B11
2 mm
(or TQ401) 2.5 pA/um B12
4 mV/um
& mV/pum B21
2 mm
TQox2 2.5 pAfum B22
(or TQ4x2) 4 mV/pm B23
4 mm 2 mV/pm
1.25 pA/pm B24
TQax3 12 mm 1.33 mV/pm B31 0.665 mV/pm
(or TQ4x3) 0.417 pA/pm B32 '

MEGGITT
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TQ/IQS Proximity chain

TQ/IQS Technology
IQS900
Test input 1QS300 ordering Transfer function
P output option code (output)
(Bx)
loutpuT =
Main output B12, B22 (VingecTep * 0.5) in mA
(current signal) B24 or B32 Mote: Output signal available via
“=24" and “COM" pins.
Frequency
range: Vourtpur =
50 Hz to VinjecTep * 1.6
10 kHz. Main output B11, B21, _
(voltage signal) | B23 or B31 Note: Gain of 4 dB.
Voltage K Ty
range:
see Table 9-3 -
A =
and Table 9-4. v ouTPuT 08
INJECTED * Y-
Raw output B11,B12, B21,
I . B22, B23, B24, Note: Gain of -2 dB.
(voltage signal) B31 or B32

Qutput signal available via
“RAW" and “COM” pins.

TQ/1QS
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IQS?00 - RAW Pin MEGGITT

New features

The RAW pin allows operators to get a signal value from the IQS200 directly using @
voltmeter without disrupting the measuring chain

Raw outputs for each configuration:

1QS900 Raw output

COM |

8 mV/um 4 mV/um
4X1/9X1
B12 2.5 pA/um 4 mV/um

R'I'HI '
TEST! B21 8 mV/um 4 mV/um
ik B22 2.5 uyA/um 4 mV/um
MFRE S309G[ 4!2;"?!2
B23 4 mV/um 2mV/um
B24 1.25 pA/um 2mV/um

B3Il 1.33 mV/um 0.665 mV/um
4X3/9X3
B32 0.417 pA/um 0.665 mV/um
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IQS?00 - TEST Pin MEGGITT

New features

The TEST pin allows an operators to simulate an input signal and verify that the QS

transmits the comrect value along the chain.
Used for the Proof-Test (SIL-2 maintenance requirement)
Checking full chain from IQS to MPS

The test results can be read both on the O/P pin or the RAW pin

The test procedures are listed in our Installation and Safety Manual

TQ/IQS 20
Sep 2022



TQ/IQS Proximity chain MEGGITT

TQ/IQS additional features

@) Vibro-Meter®  (SIL] \
The embedded DIAGNOSTIC
The IQS900’'s diagnostic circuitry continuously checks the integrity of the 7 SIGN;:LQ(EJ?\I([J)EI'IONER A

measurement chain and will drive the measurement/diagnostic component
(DC) outside of its normal operating range to indicate a problem with the
sensor, the cabling and/or the signal conditioner itself.

TEST MATCHED WITH TQ [] -24V

SENSITVITY [ [ J/um
RAWIN  CABLELENGTH [ ]m COM

COM MATERIAL [] 0/P

COM
MFR 53960 c 69081

O
O
O
O
SER [ Data E’
PNR 204-900-000-011 Matrix
AOBOEC 8 O O 2D
DMF mmyyyy
[

0000

=

The diagnostic is able to detect the following failures:

Safety

Open and short circuits in the sensor element (TQ)
Open and short circuits in the sensor integral cable (TQ) or in extension cable (EA)
Component defects

Under and over voltage on the power supply

TQ/IQS 21
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TQ/IQS Proximity chain

Common Field Issues

Proximity
sensor

TQxx

Wiring

TQxx

.

Integral cable

(Length: 5 m or 10 m)

JB118 EA90x
junction extension cable

box (with flexible
| protection tube)

|| amrrraesauazeassaserreeriineeessissceesieca I

Integral EAS0x
IP172
cables connector  €xtension cable
Ta9 protector (without flexible
XX protection tube)

TQ9xx

o O O T

TQ/1QS
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cable feedthrough

KS107
protection tube

Q5900
signal conditioner(s)
in an
ABA1Tx
industrial housing

K209 transmission cable

Current (2-wire) transmission
(maximum length: 1000 m)

K210 transmission cable (Ex)

Current (2-wire) transmission
(maximum length: 1000 m)

K310 transmission cable (Ex)

Voltage (3-wire) transmission
(maximum length: 200 m)

K309 transmission cable

Voltage (3-wire) transmission
(maximum length: 200 m)

MEGGITT
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Common Field Issues

'O}J Vibro-Meter®

Wiring X
105900 2 a1

Machi : O |[COM[ SIGNAL CONDITIONER = (S

achine housing O [TEsT 261 O

O [raw coMl O

Cable clamp : O |[com| wremm orl O

W BB cen 2O

il T 0081

Machine shaft N S Ly Data =]

‘/ B @17 PNR 204-900-000-011 Matrix /
Minimum bend ADBCE @ 0 O 2D
l radius (refer to DMF memyyyy Q
data sheet) : 4
' | = SG10x cable
- ' ' _'+" i feedthrough
|
{ {3 - \
N TQuxx proximity sensor
|
Support for proximity sensor
TQ/IQS 24
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Common Field Issues

vibro-meter

\

O Tvibrometer 51 \
S 1QS900
O |COM|  SIGNAL CONDITIONER -
O [tEsy] MarcreDwiH T\Q:]DEV -4V O
SENSITIVITY um
O [RAW]  CagLELENSTH []m coml O
O |[COM| MATERIAL [] oPl O
_‘ — coM| O
I TR g | MFR 53960 c €9981
\ o 8 — SER ] Data e
; PNR 204-900-000-011 Matrix
ADBOE @ ED O 20
Cable length and attenuation in DMF mmyyyy O
frequency for vibration measuring chains [

Grounding
The IQS9xx has dedicated “COM” pins, one for each signal.

Grounding should follow AP1670 §4.15
For explosive environments grounding MUST follow Ex recommendations

Versions available with insulated DIN rail adaptor

TQ/IQS 25
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TQ/IQS Proximity chain

Common Field Issues

TQ/1QS
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Grounding

Grounding means to connect
electrical equipment to a common
reference ground or earth.

This is a “functional’” connection.

Shielding

Shielding is used both Electromagnetic
compliance, i.e. for increased
immunity and reduced emission.

This is a “non-functional” connection.

MEGGITT
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Common Field Issues

100 ympp
Mounting Constraints . ~
nitial gap
| * Vibrati f
f,rf”“ "'/ the fmg:le
[ Distance to
target (d)
- B

Output
voltage for
initial gap

: I Y
] N
7 7 .

Dynamic
component
=400 mVpp

Linear part of ‘

% measurement range
4 B
I

Output
mlt:gF:W] v
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Common Field Issues

Mounting Constraints ——m é

%I:[ | wl[&\\\% |
p& . I\
1.0 b i
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Common Field Issues

Mounting Constraints
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Common Field Issues

Mounting Constraints
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Common Field Issues

Mounting Constraints

Failure to respect the recommended tightening torque when mounting a
proximity sensor can lead to permanent sensor damage.

TQ/1QS 31
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TQ/IQS Proximity chain

Common Field Issues

Target Material

. ® 9 ® © @00 Q
/ 7 =
-19 4 4
-18 / ] -
L A -
=17 ra
-8 / ;/“,‘"" TQ901: & mWum
15 e /; TQYO2: 4 mVigm
_ _dﬁ or B m\/um
14 4 TQOO3: 1.33 mVim [ |
-13
2 12 ]
- =
H -11 -
3 -
= =10 ~
2 L
e -9 =
=
'g -8 y
o System (chain) calibration curves I
—
. Curve Sensitivity (mVipm) Metsl Std. No. Matal Group
& / / TO401 TO402 TO408 Il
-5 / /‘ / 1 BO an 133 WCL 140 17226 Steel
/ 2 as 475 183 Titanium 37035 Stainless stasl I
-4 3 R 485 166 Inconel @ G00 2ARIE Stainless stesl ||
4 (5] 49 187 Mimenic® 90 24080 Stainless sbec
—3 5 103 51 172 Remanit@ 1457 Stainless stasl L|
11 i 55 184 Bromze Hansferous
=2 7 128 8.1 zm Aluminium Han-ferous H
1 8 130 8.2 204 Copper Non-ferous
0 [ ] [ 1 1 | ||
TQ 401 05 1 15 2 25
TO 402/412 1 2 3 4 5
TQ 403 3 6 12 15
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Proximity sensor gap (mm)
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Common Field Issues

Target Material

® @ ® @g_)@)'@ @

B mV/um
=15 4 mV/pm —
of 8 mvipm
1.33 m\fum

Conditioner output (V)

=7 5
-6 / 0 Metal Group

teel
tainless shesl

t
AN
-

TQ 401 05 1 15 2 25
TO 402/412 1 2 3 4 5
TQ 403 3 [ 9 12 15

Proximity sensor gap (mm)
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TQ/IQS Proximity chain

The new IQS910

TQ/IQS
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4-20mA standard output

2mm range, 4-20mA output

Vibration “peak-meter”
processing for vibration
measurement

Peak-meter processing

Frequency response © 5to 15 kHz (-3 dB)
(eandwidth)

Rise time S0 ms 20 ms

(O to 90%)

Fall fime 485+05s

{100 tc 10%)

sensitivity emror D 25% max.

MEGGITT
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MARKETING UPDATE

Global Sales Partner Meeting 2023 - Save the Date announcement - 16™ Sept.

Expert articles

#1 Integrating a machinery protection platform into your plantwide ecosystem

#2 Sensor Selection Ciriteria for Low-Frequency Measurements in 2 parts:

- Part 1: The physics of low-frequency measurements

Application note: Cable length and attenuation in frequency for vibration measuring chains
(goes with expert article - Sensor Field Wiring Length Considerations for Hazardous Areas)
White Paper: Whitepaper on Gas Turbine Monitoring

Application pages: Gas and Steam turbine monitoring solutions

NEW
Expert article
Sensor Selection Ciriteria for Low-Frequency Measurements Part Il Sensor reliability

Case Study: Axpo combined cycle power plants

TQ/1QS
Sep 2022
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Disclaimer

Business legal entity, Business address

Legal entity registration information as appropriate

Information contained in this document may be subject to export control regulations
of the United Kingdom, European Union, United States or other national jurisdictions,
including the US International Traffic in Arms Regulations and/or Export Administration
Regulations.

Each recipient of this document is responsible for ensuring that tfransfer or use of any
information contained herein complies with all relevant Export Control Regulations.

© Meggqitt 2019. All rights reserved.
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