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vibro-meter*

EW140 and DIC413
Ice-detection system
for gas turbines

KEY FEATURES AND BENEFITS
From the vibro-meter® product line

lce detection for gas furbines, with
discrimination between ice and water, or
other liquid contaminants

High reliability, with no moving parts

Ex certified for use in potentially explosive
atmospheres (hazardous areas)

Analog output (voltage) indicating
ice thickness

ICE ALARM output (relay) indicating when
preset ice thickness threshold is exceeded

OK output (relay) indicating result of built-in
system test (OK system)

Measurement range: 0.2 fo 2.0 mm

Temperature range:
-55to +120°C

Choice of three probe lengths: 77, 100 or
175 mm

MEGGITT
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APPLICATIONS

Ilce detection and monitoring for gas furbines

Suitable for offshore applications

DESCRIPTION

The EW140 ice-detection sensor and DIC413 de-
icing confroller form an ice-detection and
warning system for gas turbines, from Meggift’s
vibro-meter® product line.

EW140 ice-detection sensor

The EW140 ice-detection sensor is designed for
use with furbomachinery operatfing in an
environment where intake air is moisture-laden
and the ambient temperature is below +5°C
(+41°F). Typically, the sensor is mounted at the
turbine inlet, where the air velocity is at its highest.

The EW 140 sensor uses a simple and reliable
method of measuring ice, patented by
vibro-meter® (Meggitt SA). The operating
principle is based on the fact that the natural
(resonant) frequency of a solid body changes as
its mass or stiffness is modified.

Information contained in this document may be subject to export control regulations of the European Union, USA or other countries.
A Each recipient of this document is responsible for ensuring that transfer or use of any information contained in this document

complies with all relevant export control regulations. ECN N/A.

Meggitt SA, Rte de Moncor 4, PO Box 1616, CH-1701 Fribourg, Switzerland

Tel: +41 26 407 11 11

Fax: +41 26 407 13 01
energy@ch.meggitt.com
www.meggittsensing.com/energy
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http://www.meggittsensing.com/energy
http://www.meggitt.com

Enabling the Extraordinary
To Fly To Power To Live

DESCRIPTION (continued)

As shown in Sensor operating principle on page 2,
ice is detected using a continuously vibrating
sensor diaphragm which is forced into oscillation
at its natural frequency by a piezoelectric
component. This is driven at an ultrasonic
frequency (above 70 kHz) and the oscillation
amplitude is very small (below T um
(micrometre)). So, in effect, there are no moving
parts.

Ice growth on the sensor diaphragm substantially
increases ifs stiffness and hence increases the
natural frequency. Water or other liquid
contaminants increase the sensor diaphragm'’s
mass without increasing the stiffness, thus
decreasing the natural frequency. A clear
discrimination between ice and liquid is therefore
ensured.

The EW140 sensor (probe) is available in three
versions, with either a 77, 100 or 175 mm probe
length, for different size machines.

DIC413 de-icing controller

The DIC413 de-icing controller is a confroller with
an integrated signal conditioner, designed for
operation with the EW 140 ice-detection sensor. It
provides power to and reads the current-
modulated signal from the sensor. The controller
then converts this signal intfo an analog voltage
suitable for connection to an external monitoring
system. The DIC413 allows intrinsically safe
operation of the EW 140 in hazardous areas
(potentially explosive atmospheres) and meefts
the Ex (ATEX) requirements for class [Ex ib Gb] IIB
equipment.

SENSOR OPERATING PRINCIPLE
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Flush diaphragm
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The DIC413 can be used as an actuator for a
visible or audible alarm system and as an
automatic controller of an engine de-icing
system, which could supply bleed air to de-ice the
inlet. Anice alarm is activated if the ice thickness
exceeds a preselected value. Jumper
connections inside the controller’'s enclosure
allow five different alarm levels to be set forice
thicknesses from 0.2 to 2.0 mm.

The ice-detection system contains a simple but
extensive system self-test feature. This
confinuously checks the complete measurement
chain up to (but not including) the output relays
of the conftroller. An internal or external power
supply failure is considered as a failure and will
deactivate the OK output relay.

Applications information

The ice-detection system is suitable for gas
turbines in a wide range of industrial applications,
including power generation and driving rotating
equipment.

The corrosion resistant alloys used for the EW 140
sensor and the protective coating used for the
DIC413 controller’'s enclosure allow the system to
withstand damp and corrosive atmospheres. This
allows the system to be used in harsh industrial
environments, such as offshore or petrochemical
applications.

For specific applications, contact your local
Meggitt representative.

The natural frequency of the EW 140 ice-detection
sensor’s vibrating diaphragm is raised by a layer
of ice (due to increased stiffness) and lowered by
water or confaminants (due fo increased mass).
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SYSTEM OVERVIEW
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SPECIFICATIONS

Overall ice-detection system

Operation

Measurement range (ice thickness)
Accuracy (from 0 to 1.5 mm of ice)
Linearity

e From 0 to 0.5 mm ice thickness

e From 0 to 1.0 mm ice thickness

e From 0 to 2.0 mm ice thickness
Inferchangeability of elements
Transfer function

Document reference DS 226-001
Version 10 — 28.07.2020

: 0.2 10 2.0 mm (8 to 80 mils)
:+0.2 mm

1 <+2.5% of FSD
1 £+5% of FSD
<+12% of FSD
. All systemm components are interchangeable
: See Typical transfer function curve on page 5

EW140 and DIC413 ice-detection system for gas turbines
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SPECIFICATIONS (continued)

Environmental
Potentially explosive atmospheres
Ex approved for use in hazardous locations

EW140 ice-detection sensor

Type of protection Ex i: intrinsic safety
Europe EC type examination certificate LCIE 02 ATEX 6096 X
12 G (Zones 1, 2)
Exib IIBT5 Gb
North America CSA certificate of compliance CSA 2424154
Class |, Groups C and D
Exia
Russian Federation TR CU certificate of conformity* TC RU C-CH.MLLI06.B.00134
1Exib IIB T5 Gb

DIC413 de-icing controller

Type of protection Ex i: infrinsic safety
Europe EC type examination certificate LCIE 02 ATEX 6091 X
I1 (2) G (outside potentially explosive zone)
[Ex ib Gb] IIB
North America CSA certificate of compliance CSA 2424154
Class |, Groups C and D
[Exiq]
Russian Federation TR CU certificate of conformity* TC RU C-CH.MLLI06.B.00134
[Exib Gb] IIB

*Not engraved on the product marking.

ﬁ For specific parameters of the mode of protection concerned and special conditions for safe use,
please refer to the Ex certificates that are available from Meggitt SA.

A For the most recent information on the Ex certifications that are applicable to this product,
refer to the Ex product register (PL-1511) document that is available from Meggitt SA.

Approvals

Conformity : CE marking, European Union (EU) declaration of conformity.
EAC marking, Eurasian Customs Union (EACU) certificate/
declaration of conformity.

Electfromagnetic compatibility : EN 61000-6-2:2005.

(EMQC) EN 61000-6-4:2007 + A1:2011.
TR CU 020/2011.

Electrical safety : EC 61010-1:2010.
TR CU012/2011.

Environmental management : RoHS compliant (2011/65/EU)

Hazardous areas : Ex (see Potentially explosive atmospheres on page 4)

Document reference DS 226-001
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SPECIFICATIONS (continued)

Typical transfer function curve
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SPECIFICATIONS (continued)

EW140 ice-detection sensor

Electrical
Operating principle
Power supply

* Voltage

e Current

* Type

Electrical insulation
Connector

Recommended cable assemblies

Environmental

Operating temperature

» Standard operation

e Required for intrinsic safety
Storage temperature
Humidity

Vibration
Shock

Note: See also Approvals on page 4.

Mechanical
Material and finish

* Sensor housing

* Sensor diaphragm

Protection rating

(according to I[EC 60529)

Dimensions

Weight

e 77 mm probe length
(PNR 447-140-000-01x)

* 100 mm probe length
(PNR 447-140-000-11x)

* 175 mm probe length
(PNR 447-140-000-12x)

EW140 and DIC413 ice-detection system for gas turbines
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: See Sensor operating principle on page 2

. +24 Vpe nominal
: 10 mA at 24 Vpe nominal voltage
: Voltage power supply with current-modulated output signal.

This enables the same two-wire connection to the DIC413 de-icing
conftroller to be used for both the sensor’s power supply and
output signal.

: Case grounded
: CG505 type (7/16" 27 UNS-2A) -

rugged, circular, threaded-coupling, two-pin, hermetic connector.
Mates with CG505 type connectors (7/16" 27 UNS-2B) used by the
recommended cable assemblies.

: EC119 and EC222 (see Accessories on page 10)

: =55 10 120°C (-67 to 250°F)

: =55 to 60°C (=67 to 140°F)

: =55 10 130°C (—67 to 266 °F)

: Sensor housing is hermetically sealed,

100% RH at 43°C (110°F)

: 10 g peak (0.75 mm pgak) from 10 to 500 Hz, sine wave
: 159 peak. 11 ms, 3 shocks/axis, half sine wave

: INCONEL® alloy 600 (2.4816)
. Corrosion-resistant BzAl 75 (1.1121) alloy
. IP68

: See Mechanical drawings on page 8
: 0.33 kg (0.73 Ib) approx.
: 0.37 kg (0.82 Ib) approx.

: 0.45 kg (0.99 Ib) approx.

Document reference DS 226-001
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SPECIFICATIONS (continued)

DIC413 de-icing controller

General
Operating principle

Power supply
* Voltage
e Current

Connection to EW140 ice-detection
sensor

Outputs

Analog output

* F/V output
(frequency-to-voltage converter)

e Output impedance

Discrete outputs (relays)

* OK output

¢ |CE ALARM output

Environmental
Operating temperature
Humidity

Note: See also Approvals on page 4.

Mechanical
Enclosure

Protective coating

Seal

Mounting

Protection rating
(according to IEC 60529)

Dimensions
Weight

Document reference DS 226-001
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: Conversion of current-modulated sensor signal intfo an analog

voltage

. +24 Vpe nominal (+22 to +30 Vpe)
: 100 mA maximum
: Typically connected via a EC119 cable assembly (length 5 m), a

JB116 junction box and suitable field wiring (2-core, twisted-pair,
shielded cable, length up to 150 m) such as the K210 transmission
cable.

Refer also to the Ice-detection system for gas turbines installation
manual.

: Analog voltage providing an indication of ice thickness.

See Typical transfer function curve on page 5.

2 1kQ

: Relay driven by the DIC413 confroller’s intfegrated test circuitry
: Relay switched when the configured ice thickness is exceeded.

Note: The required ice-thickness alarm level is selected using
jumpers on the DIC413 confroller.

: 0to 60°C (32 to 140°F)
: Protected against splashing water and humidity up to 100%

: Sealed two-part (housing and cover) die-cast aluminium enclosure

with protective coating

. Multi-component treatment produces an (elastic) enamel that is

resistant to rubbing and scratching, and provides resistance against
chemicals and corrosion. Suitable for use under extreme
condifions.

: Silicone rubber (VMQ) gasket, resistant to weathering, ozone,

chemicals and oils

: Four stainless steel Allen screws, size Mé x 30 mm, in stainless steel
: IP65 (corresponds to NEMA enclosure type 12)

: See Mechanical drawings on page 8
0 2.2 kg (4.9 Ib) max.

EW140 and DIC413 ice-detection system for gas turbines
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MECHANICAL DRAWINGS

EW140 ice-detection sensor — 77 mm probe length version
Ordering number (PNR): 447-140-000-011
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EW140 ice-detection sensor — 100 mm probe length version
Ordering number (PNR): 447-140-000-111
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MECHANICAL DRAWINGS (continued)

EW140 ice-detection sensor — 175 mm probe length version

Ordering number (PNR): 447-140-000-121
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DIC413 de-icing controller
Ordering number (PNR): 241-413-000-024
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ORDERING INFORMATION

To order please specify

Type Designation Ordering number (PNR)
EW140 Different versions of the ice-detection sensor:
— Version with 77 mm probe length, 447-140-000-011

suitable for most gas turbines

— Version with 100 mm probe length, 447-140-000-111
suitable for most gas turbines

— Version with 175 mm probe length, 447-140-000-121
suitable for thick-walled gas turbines

DIC413 De-icing controller 241-413-000-024

ACCESSORIES

ltem Type Part number (PNR)
e Cable EC119 922-119-000-003
assemblies Splashproof cable assembly with a CG505 type connector

(7/16" 27 UNS-2B), 2-wire cable (K205A), and a sealed protection

tube (leaktight).

Refer to sales drawing 922-119-000-D003 for further information.

EC222 922-222-000-002
Standard cable assembly with a CG505 type connector

(7/16" 27 UNS-2B) and 2-wire cable (K221).

Refer to sales drawing 922-222-000-D002 for further information.

Note: Cable and protection tube lengths must be specified when ordering a cable assembly.

e Junction JB116 823-116-000-012
box Refer to the corresponding data sheet.

Document reference DS 226-001
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Meggitt (Meggitt PLC) is a leading international engineering company, headquartered in England, that designs and delivers high-performance
components and subsystems for aerospace, defence and selected energy markets. Meggitt comprises four customer-aligned divisions:
Airframe Systems, Engine Systems, Energy & Equipment and Services & Support.

The Energy & Equipment division includes the Energy Sensing and Controls product group that specialises in sensing and monitoring solutions for a
broad range of energy infrastructure, and control valves for industrial gas turbines, primarily for the Power Generation, Oil & Gas and Services markets.
Energy & Equipment is headquartered in Switzerland (Meggitt SA) and incorporates the vibro-meter® product line, which has over 65 years of sensor
and systems expertise and is frusted by original equipment manufacturers (OEMs) globally.

reliable and is stated in good faith as being approximately correct, but is not binding on Meggift (Meggitt SA) unless expressly agreed in
writing. Before acquiring and/or using this product, you must evaluate it and determine if it is suitable for your infended application. You
should also check our website at www.meggittsensing.com/energy for any updates to data sheets, certificates, product drawings, user
manuals, service bulletins and/or other instructions affecting the product.

Unless otherwise expressly agreed in writing with Meggitt SA, you assume alll risks and liability associated with use of the product. Any
recommendations and advice given without charge, whilst given in good faith, are not binding on Meggitt SA. Meggitt (Meggitt SA) takes
no responsibility for any statements related to the product which are not contained in a current Meggitt SA publication, nor for any
statements contained in extracts, summaries, translations or any other documents not authored and produced by Meggitt SA.

The certifications and warranties applicable to the products supplied by Meggitt SA are valid only for new products purchased directly from
Meggitt SA or from an authorised distributor of Meggitt SA.

In this publication, a dot (.) is used as the decimal separator and thousands are separated by thin spaces. Example: 12345.67890.
Copyright© 2019 Meggitt SA. All rights reserved. The information contained in this document is subject to change without prior notice.

i All information in this document, such as descriptions, specifications, drawings, recommendations and other statements, is believed to be

Sales offices Local representative Head office
Meggitt has offices in more than Meggitt SA
30 countries. For a complete list, Rte de Moncor 4
please visit our website. PO Box 1616
CH-1701 Fribourg

Switzerland

Tel: +4126 407 11 11

Fax: +41 26 407 13 01

Qualité Environnement

energy@ch.meggitt.com
www.meggittsensing.com/energy
www.meggitt.com
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