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1. Introduction
1.1 Chapter overview

This chapter provides some general information about the technical manual and an introduction to the
Distributed Mechanical Sensing (DMS) Interrogator platform.

This chapter contains the following sections:
=  Chapter overview

= Foreword

®"  Product scope

=  Compliance

®  Functional overview

1.2 Foreword

This technical manual provides a functional and technical description of Synaptec’s DMS Interrogator, as
well as a comprehensive set of instructions for using the device. The level at which this manual is written
assumes that you are already familiar with power systems instrumentation and have experience in this
discipline. The description of principles and theory is limited to that which is necessary to understand the
product.

We have attempted to make this manual as accurate, comprehensive, and user-friendly as possible.
However, we cannot guarantee that it is free from errors. Nor can we state that it cannot be improved. We
would therefore be very pleased to hear from you if you discover any errors or opportunities for
improvement. Our policy is to provide the information necessary to help you safely specify, engineer, install,
commission, maintain, and eventually dispose of this product.

We consider that this manual provides the necessary information, but if you consider that more details are
needed, please contact us.

All feedback should be sent to us via support@synapt.ec.

1.2.1 Target audience

This manual is aimed towards all professionals charged with installing, commissioning, maintaining,
troubleshooting, or operating any of the products within the specified product range. This includes
installation and commissioning personnel as well as engineers who will be responsible for operating the
product.

The level at which this manual is written assumes that installation and commissioning engineers have
knowledge of handling electronic equipment and fibre optics.

1.2.2 Nomenclature

Due to the technical nature of this manual, many special terms, abbreviations, and acronyms are used
throughout. Some of these terms are well-known industry-specific terms, while others may be special
product-specific terms used by Synaptec. The first instance of any acronym or term used in a particular
chapter is explained.

British English is used throughout this manual. The term ‘earth’ used throughout this manual is the direct
equivalent of the North American term ‘ground’.

1.3 Product scope

The DMS Interrogator performs centralised interrogation of large arrays of temperature sensors. Modular
and scalable, the DMS Interrogator supports Synaptec’s Passive Temperature Transducers (PTTs) for spot
temperature measurements throughout electrical infrastructure and plant and delivering measurements to
analytic platforms.

The DMS Interrogator combines a continuous swept laser scanning interrogator module with a high-
performance optical switch module to simultaneously monitor large numbers of passive point sensors
across up to 16 channels and over tens of kilometres of standard single-mode optical fibre. The DMS
Interrogator includes a NIST traceable wavelength reference that provides continuous calibration to ensure
system accuracy over long-term operation. The DMS Interrogator is particularly suitable for large-scale
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sensing networks acquiring a large number of temperature measurements simultaneously with 1 Hz
acquisition rate.

1.4 Compliance

The device has undergone a range of extensive testing and certification processes to ensure and prove
compatibility with the target markets. A detailed description of these criteria can be found in Chapter 8.

1.5 Functional overview
A schematic and simplified block diagram of the DMS Interrogator functionality is provided below.

Figure 1.1 Product overview

Single mode
optical fibre

Interrogator

Passive fibre optic temperature sensors distributed across optical channels

2. Safety instructions

2.1 Chapter overview

This chapter provides information about safe handling and use of the equipment. The equipment must be
properly installed and handled in order to maintain it in a safe condition and to keep personnel safe at all
times. You must be familiar with the information in this chapter before unpacking, installing, commissioning,
or servicing the equipment.

This chapter contains the following sections:
=  Chapter overview

" Health and safety

=  Symbols

=  Safety instructions

2.2 Health and safety

Personnel installing or using this equipment must be familiar with the contents of this chapter.

When electrical equipment is in operation, dangerous voltages may be present in certain parts of the
equipment. When the equipment is active, laser light is broadcast down the connected single-mode fibre.
Improper use of the equipment and failure to observe warning notices will endanger personnel.

Only qualified personnel may work on or operate the equipment. Qualified personnel are individuals who
are:

=  Familiar with the installation, commissioning and operation of the equipment and the system to which it
is being connected.

= Familiar with accepted safety engineering practises and are authorised to energise and de-energise
equipment in the correct manner.

" Trained in the care and use of safety apparatus in accordance with safety engineering practises.
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" Trained in emergency procedures (first aid).

2.3 Symbols

This manual employs the following symbols. These may also be found labelled on parts of the equipment.

CAUTION: Refer to equipment documentation. Failure to do so could result in damage to
the equipment.

WARNING: Risk of electric shock.

A WARNING: Risk of damage to eyesight.

2.4 Safety instructions
2.4.1 Handling

Caution: Care must be taken when handling the Interrogator system due to its size, weight, and sharp
corners. Two-person handling is recommended. Please ensure that the system is not subjected to
excessive vibrations or shocks during transportation or installation.

2.4.2 Laser safety

Warning: The DMS Interrogator contains a laser in its interrogator module. Laser radiation can cause
damage to eyes and skin and all safety precautions and instructions in this user manual must be
followed to mitigate these risks.

The DMS Interrogator is a Class 1 laser product:
“Any laser or laser system containing a laser that cannot emit laser radiation at levels that are known to
cause eye or skin injury during normal operation.”

It is safe under all conditions of normal use. No safety requirements are needed to use Class 1 laser
devices. This product contains a laser within an enclosure that prevents exposure to the radiation and
that cannot be opened without shutting down the laser.

The system must not be switched on until all fibre optic connections to the equipment have been made. If
any fibre connections are required to be disconnected, the equipment must first be switched off.
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2.4.3 High voltage

Warning: The system is capable of operating from a supply voltage of 100-240 VAC, connected via
kettle plug to the rear panel. When installing and servicing the system, extreme care must be taken to
protect against shock.

Installation, service, and repair of the system, including opening of any panels, must only be performed
by trained and authorised personnel. The input power supply must be switched off and the system
isolated before opening panels.

3. Product overview

3.1 Overview

This chapter provides information about the product’s purpose and design. This chapter contains the
following sections:

=  Chapter overview
®"  Product purpose and use cases

® Mechanical implementation

3.2 Product purposes and use cases

The DMS Interrogator is designed for monitoring of large numbers of point temperature sensors as part of
Synaptec’s sensor network installations. The DMS Interrogator is ideal for long-range, multi-point
temperature monitoring applications that demand high quality, flexible measurements. Streaming data from
the DMS Interrogator is integrated with Synaptec’s Synthesis® visualisation platform to provide live system
condition visualisation, configurable alarms, performance insights, and decision support for asset
managers.

3.3 Mechanical implementation
The hardware consists of a 2U rack-mountable housing with optical, power, and comms interfaces

Figure 3.1 shows a typical view of the product. The diagram shown does not necessarily represent exactly
the product described in this manual.

Figure 3.1 Typical view of product
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4. Connections and interfaces
4.1 Chapter overview

This chapter provides information about the product’s purpose and design.
This chapter contains the following sections:
=  Chapter overview

" Interrogator interfaces

4.2 Interrogator interfaces

With reference to Figure 4.1, the interrogator module has the following interfaces:

1.
2.
3.
4.
5.
6.
7.
8.

Figure 4.1 DMS Interrogator interfaces

ON/OFF button

POWER and STATUS LEDs
Optical output connector
Power connector

Electric fuse

Safety power button

Fans

Ethernet connector

Caution: The front panel handles highlighted in orange should not be used to lift the interrogator
module; only to position the unit once its weight is fully supported.

5. Installation and commissioning
5.1 Chapter overview

This chapter provides a generic guide for installation and commissioning of the DMS Interrogator. For the
purposes of this document, it is assumed that the DMS Interrogator is supplied as part of a wider Synaptec
measurement scheme, including arrays of Passive Temperature Transducers (PTTs) connected across all
optical channels and a Synthesis® server for measurement data aggregation and serving. For installation of
those products, refer to the specific installation manuals. Guidance on verification and troubleshooting is
provided, and an accompanying checklist document! must be completed to guide and evidence successful
installation.
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This chapter contains the following sections:

=  Chapter overview

= Competencies

= Tools

" Handling

" Mechanical installation
= Cables and connectors
= Commissioning

"  Troubleshooting

5.2 Competencies

Installation of the DMS Interrogator requires no specialist competencies that are unfamiliar to installation of
measurement, protection, or telecoms hardware in the power sector.

All mechanical and electrical installation works must be carried out by qualified installers. Typical skills
required for mechanical and electrical installation works will include:

=  Mechanical mounting in a standard 19” rack, including installation of additional support(s) where
necessary for structural security of the hardware

"  Provision of power supply

=  Ethernet connectivity

= |nstallation of optical fibre patch cables

= Safe and secure routing of electrical, comms and fibre optic cabling

Synaptec systems use only single-mode fibre. Typical skills required for fibre optic works during DMS
Interrogator installation will include:

" Fibre end and connector inspection and cleaning
=  Use of single-mode, angle-polished fibre connectors
=  Fibre optic routing and the use of splice boxes and/or patch panels

= Optical time-domain reflectometry (OTDR) and loss measurements

5.3 Tools

For the purposes of installation, it is presumed that the installer has access to the following tools:
"  Tools necessary for mounting equipment into a standard 19” rack

" Tools necessary for provisioning an auxiliary AC power supply

= Fibre optic inspection equipment

5.4 Handling

Synaptec’s products are of robust construction but require careful handling and treatment until installation is
complete. This section discusses requirements for receiving and unpacking the goods, as well as
associated considerations regarding product care and user safety.

5.4.1 Receipt

On receipt, confirm the correct product has been delivered. Unpack the product immediately to ensure
there has been no external damage in transit. If the product has been damaged, make a claim to the
transport contractor and notify Synaptec promptly.

If the product is not intended for immediate installation, repack it in its original delivery packaging.

5.4.2 Unpacking

When unpacking and installing the product, take care not to damage any of the parts and make sure that
additional components are not accidentally left in the packaging or lost. Do not discard any technical
documentation. These must accompany the product to its installation destination and be stored in a
dedicated safe location.
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The site must be well-lit to aid inspection, and must be clean, dry, and reasonably free from dust and
excessive vibration. This particularly applies where installation is being carried out at the same time as
construction work.

5.4.3 Storage

If the product is not intended for immediate installation, store it in a place free from dust and moisture in its
original packaging.

On subsequent unpacking, make sure that any dust on the carton does not fall inside. Avoid storing in
locations of high humidity. The device can be stored between -20 °C to +60 °C (see technical
specifications)

Caution: The front panel handles highlighted in orange should not be used to lift the interrogator
module; only to position the unit once its weight is fully supported.Before lifting or moving the equipment
you must be familiar with the Safety Instructions chapter of this manual.

5.5 Mechanical installation

The product is dispatched either individually or as part of a rack assembly. The product is ultimately
designed to be compatible with a 19” (483 mm) rack with 2U height.

5.5.1 Rack mounting
The DMS Interrogator occupies a rack height of 2U (two rack units).

The DMS Interrogator must be secured at the front of the rack using the four standard rack mounting bolt
positions. Bolts compatible with the rack system must be used (generally M6), and must be of sufficient
length to pass through the front flanges, rack upright, and cage nut. The bolts must be tightened to the
torque specified by the rack manufacturer.

5.6 Cables and connectors

5.6.1 Power supply

The power cable must be connected to the Power Connector (number 4 in Fig. 4.1).
5.6.2 Fibre optic connections

The channel outputs of the DMS Interrogator must be connected to each sensor array fibre using standard
OS2 single-mode fibre patch cables terminated in FC/APC connectors at the DMS Interrogator end,
typically at a local fibre patch panel. Refer to project-specific fibre optic designs for specific channel
connections.

5.6.3 Data communications connection

The DMS Interrogator should be connected to the supplied Synthesis® server using a direct copper (RJ45)
Ethernet cable from the rear panel port.

5.7 Installation checklist

The accompanying document TD-050 DMS System Installation Checklist must be filled out to evidence
correct installation of the hardware. This document must be supplied to Synaptec along with any supporting
evidence for countersign by Synaptec to approve the completed installation.

5.8 Commissioning
5.8.1 General guidelines

To commission the devices, the commissioning engineer is not required to test every function. It is only
necessary to verify that the hardware is functioning correctly and that the application-specific software
settings have been applied. Synaptec engineers will be able to confirm settings and system functionality
should this be required at the commissioning stage.

Commissioning will typically follow installation of a series of Synaptec PTT sensors and the local
Synthesis® server. Commissioning is then required to confirm that the system is operating as designed and
within agreed limits.
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Caution: Working with optical fibres should be performed according to an approved method of work
which meets the asset operator’s safety protocols.Before carrying out any work on the equipment you
must be familiar with the Safety Instructions chapter of this manual.

Warning: Do not disassemble the device during commissioning.

Warning: If a fibre optic connection is made to the optical measurement interface on the rear panel of
the unit, do not power the system on until all fibre connections are safely made.

Commissioning activities may vary depending on the application and user policy. This chapter covers only
the minimum commissioning requirements necessary to confirm operation of the Interrogator. Further
commissioning activities shall be agreed with Synaptec during project specification.

5.8.2 Commissioning equipment

At a minimum, the following equipment is required:

= Hardware or software packet inspection tool

" (e.g. Wireshark network packet analyser, https://www.wireshark.org) installed on a laptop
= Ethernet cable (shielded)

= Label maker

=  Optical time-domain reflectometer (OTDR)

® Fibre end cleaner

"  Fibre optic test kit (source and optical power meter)

5.8.3 Visual inspection
Carefully examine the DMS Interrogator to check that no physical damage has occurred since installation.

Ensure that the case earthing connections at the rear panel power supply terminals are used to connect the
unit to a local equipment earth.

5.8.4 Power supply

The Interrogator must be operated from an AC supply. The incoming voltage must be within the operating
ranges stated in the device specifications.

It is recommended that a Universal Power Supply (UPS) or similar auxiliary source is used as the power
source. It is also recommended that the Interrogator is powered off for at least 10 seconds whenever
reboots are required.

Caution: Only energise the Interrogator if the auxiliary supply is within the specified operating ranges.

Warning: The Interrogator outputs near-IR laser light. Do not energise the Interrogator if open fibre optic
connections are present in the optical sensor network. Ensure all connections are made before
energising the device.

5.8.5 Switching ON

Pressing the ON/OFF button will start the DMS Interrogator. The STATUS LED will start blinking at 2 Hz.
After approximately 30 seconds, it will start blinking at 1 Hz. This means that the DMS Interrogator is
already ON and responsive, but the internal optoelectronic module is still warming up. After approximately
90 seconds, the STATUS LED should stay ON permanently. This means that the DMS Interrogator is ready
for operation (see Figure 5.1).

1
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Figure 5.1 Power ON/OFF button and status LED behaviour

B Status LED Status LED Status LED
2 Blinking 2 Hz Blinking 1 Hz On
8 i: > Pl = m e m e > ———
T
. ON(0s) ~10s | >30s <90s L%
Status LED
N i Blinking 5 Hz
Status LED (initialization issues)
o Blinking 2 Hz - .
(o]
= Status LED Status LED
Blinking 1 Hz Blinking 5 Hz
(measurement issues)

5.8.6 Switching OFF

To avoid accidental shutdown of the Interrogator, it is necessary to press the ON/OFF button between 2
and 6 seconds. If for some reason the 6 seconds are exceeded, the user may release the button before 10
seconds are reached and the Interrogator will remain ON.

Warning: If the ON/OFF button is pressed for more than 10 seconds, irreversible changes on the
Interrogator configuration will happen.

5.8.7 Fibre optic connections

With the system energised and ready for operation, all sensors connected to front panel connectors, and
Ethernet connection made to the addressing Synthesis® server, the DMS Interrogator should receive its
configuration from the server and begin to output measurement data for all sensors connected over the
optical fibre network. Should there be any issues, these should be diagnosed from the Synthesis
visualisation platform.

Fibre optic issues are typically a result of improper or faulty fibre connections external to the DMS
Interrogator in the sensor array. An OTDR device should be used to examine the sensor array from the
point of connection to the DMS Interrogator and identify any locations of high optical losses. The telecoms
contractor responsible for fibre connections should then repair any affected fibres or connections until the
issue is resolved. It may also be required to clean the connectors of any fibre patch cables using a fibre
end cleaner.

Following verification of the fibre network, it should be ensured that all fibres used for the system are
labelled adjacent to the Interrogator with their use or allocation as appropriate.

6. Operation

6.1 Chapter overview
This chapter provides detailed information about operation of the DMS Interrogator.
This chapter contains the following sections:

"  Chapter overview

=  Networking
"  Network properties
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6.2 Networking

The DMS Interrogator is typically delivered pre-configured to connect with a Synaptec_Synthesis® server

based on project requirements. After installation and successful power-on of the DMS Interrogator, the user
should_not need to interact directly with this product, and instead should_ingest measurements from the

Synthesis® server. Under these circumstances and following successful commissioning of the system,
Section Error! Reference source not found. should not be required.

6.3 Network properties

Should there be a need to make_changes to network properties or to operate the DMS Interrogator from a
computer, the PC network properties should be set so that both elements are configured in the same

subnet.

To configure the PC so that it is on the same subnet as the default for the DMS Interrogator, proceed as

follows:

® On the control panel, choose ‘Network and Internet’, and then ‘Network and Sharing Centre’.

=  Double-click on ‘Ethernet’. The window displayed in Figure 6.1 will appear. Click on ‘Properties’.

=  Select the Internet Protocol (TCP/IP) and click on the button ‘Properties’ (Figure 6.1).

=  Set the IP address and the subnet mask as in Figure 6.1.

"  Press ‘OK.
Figure 6.1 PC Network properties
@ Ethernet Status

General

Connection

IPv4 Connectivity:
IPv6 Connectivity:
Media State:

Internet

Mo network access
Enabled

01:09:34

100.0 Mbps

Duration:
Speed:

Activity

|
sent — %‘ ——  Received

Bytes: 60,802,336 | 358,793,791

|GE!°D€rﬁES|‘ EDisable || Diagnose |
=

6.3.1 Resetting the IP address

@ Ethernet Properties

Networking  Sharing

Connect using:
 Realtek PCle GbE Family Controller

This connection uses the following items:

B3 Ciiert for Microsoft Networks

" Fie and Printer Sharing for Microsoft Networks
W %8Qos Packet Scheduler

[CZBN Intemet Protocol Version 4 (TCP/IPv4)
[0 4 Microsoft Network Adapter Mutiplexor Protocol
4 Microsoft LLDP Protocol Driver

Wl 4 Intemet Protocol Version 6 (TCP/IPv6)

Install... Uninstal
Description
Transmission Control Protocol/Intemet Protocol. The default

wide area network protocol that provides communication
across diverse interconnected networks.

Properties

0K Cancel

Internet Protocol Version 4 (TCP/IPv4) Properties

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an IP address automatically

{© Use the following IP address:
IP address: [10.0.0 .66
Subnet mask: [255.0 .0 .0 |

Default gateway: I s % s |

Obtain DNS server address automatically
(© Use the following DNS server addresses:
Preferred DNS server: \7}
Alternative DNS server: \7‘

([ validate settings upon exit Advanced...

If for any reason there is the need to physically change the IP address of the Interrogator, the reset
procedure requires pressing the ON/OFF button for more than 10 seconds.

When the button is being pressed for 10 seconds the POWER LED blinks 3 times and goes OFF. At this
moment the ON/OFF button can be released, and the reset of the IP address will happen. The DMS

Interrogator default network properties are “10.0.0.10; 255.0.0.0; 0.0.0.0".

6.3.2 Synchronisation

In order to achieve synchronous measurements between different devices, the Network Time Protocol
(NTP) synchronisation via Ethernet must be used.

Each optical Interrogator can synchronise its internal clock with an NTP server. It is possible to achieve
accuracies of 1 ms or higher, depending on whether or not a dedicated NTP server is being used.

Further information about NTP can be found at http://www.ntp.org.
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Each DMS Interrogator synchronises its internal clock with the NTP server. Upon starting, all devices and
the NTP server need some settling time to achieve the best possible synchronisation.

The following features for NTP synchronisation are available:

®=  Number of devices: unlimited

®=  Synchronisation accuracy: 10 ys to 10 ms

®  Synchronisation settling time: up to 30 min during first start, up to 2 min during restart

®=  Synchronisation master: external SyncMaster

For good synchronisation, the dedicated NTP server should run continuously. The accuracy is described by
the two values:

= Offset: average deviation from time server

= Jitter: typical variation range of the offset value

The clock synchronisation is classified using the following offset intervals:

= <500 ps: excellent

" <1 ms: very good

" <2 ms: good

= <5 ms: acceptable

= <10 ms: poor

= >10 ms: not acceptable

A successful NTP Sync is achieved if the offset between the internal clock of the device and the NTP server

is below 5 ms.

6.3.3 Power outage

If a power outage happens when the DMS Interrogator is running in the ready, free acquisition or
continuous acquisition states, the operational state is maintained once the power supply is re-established
with the stored acquisition settings.

If the power outage occurs in the scheduled acquisition mode, the operational state is maintained once the
power supply is re-established except in the case the DMS Interrogator is in sleep mode for power saving.

7. Troubleshooting

7.1 Chapter overview

This chapter provides detailed information about some common issues that may be encountered during
commissioning or operation of a DMS Interrogator and connected sensor networks.

This chapter contains the following sections:
=  Chapter overview

= Dirty connectors

= Broken connector

= Reflective fibre end

=  Fuse failure

7.2 Dirty connectors

When a DMS Interrogator is repeatedly being plugged in and out with optical connectors, it is very
important that the connectors are cleaned prior to any connection. If not, dust and moisture can get
deposited in the Interrogator adaptor and this will compromise measurements. In Figure 7.1 a picture of a
magnified connector is presented. The dark grey circle corresponds to the fibre cladding and the small light
grey circle is the core of the fibre. One image is shown of a clean connector and one for a dirty connector.

14
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Figure 7.1 Connector comparison

Clean connector Dirty connector

The most common effect of dirt on the connections is that there is a large amount of broad band light being
reflected at the connection, at both directions, meaning that the dynamic range for measuring becomes
smaller (Figure 7.2).

Figure 7.2 Dynamic range reduction

Clean connector trace
— Dirty connector trace

Power

Dynamic
-30 range
| reduction
-40 | J 1%
(LV_Y U B
-50 m T m
N L
Yo Wbl

Wavelengthin nm

AAL 1 o o

To clean an optical DMS Interrogator connector, use a designed-for-purpose optical fibre cleaner. Insert into
the optical adapter and clean as per the tool guidance.

7.3 Broken connector

If a connector adapter sleeve breaks due to misuse, the inserted optical connector will not achieve correct
alignment and measurements will be compromised. A broken sleeve will resemble the example shown in
Figure 7.3. If this issue is observed, Synaptec should be contacted directly to resolve.

Figure 7.3 Broken sleeve
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7.4 Reflective fibre end

In the event that the DMS Interrogator does not receive sensor measurements even where there is high
confidence that sensors are installed and connected correctly, it may be that excessive reflected light is
saturating the detector.

When a fibre is flat-cut (as in the case of UPC fibre connectors), light will be reflected down the fibre core in
the opposite direction into the DMS Interrogator. For this reason, all connections should be made with APC
fibre connectors, which use an angled cut on the fibre ending.

7.5 Cut or damaged fibre

If the fibre is for any reason broken between two sensors in the series, the sensors after that location may
no longer be visible in the optical spectrum received by the DMS Interrogator.

7.6 Fuse failure

Electrical shorts on the power supply may cause problems to the Interrogator. The DMS Interrogator is
directly connected to the 100-240 V power line meaning that it has no external protection. Replaceable
fuses are available on the DMS Interrogator rear panel next to the power connector (number 5 in Figure
4.1). To replace the fuses, release the top and bottom springs of the fuses’ support (Figure 7.4) and then
remove the piece (Figure 7.4).

Figure 7.4 Replacing fuse

8. Technical data

8.1 Chapter overview

This chapter describes the technical specifications of the product.
This chapter contains the following sections:

=  Chapter overview

®" Mechanical specifications

=  Environmental conditions

® Regulatory compliance
8.2 Mechanical specifications
8.2.1 Physical parameters

Table 1
Item Specification
Dimensions W: 483 mm H: 88 mm D: 400 mm
Weight 7 kg
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8.2.2 Enclosure protection
Table 2

Item Specification
Enclosure protection IP20 (IEC 60529)

8.2.3 Mechanical robustness
Table 3

Item Specification
Shock endurance Per IEC 60068-2-27
Sinusoidal vibration endurance Per IEC 60068-2-6

8.3 Environmental conditions

8.3.1 Ambient temperature range
Table 4

Item Specification

Operating temperature range 0°Cto+50°C

Storage temperature range -20 °C to +60 °C

8.3.2 Ambient humidity range
Table 5

Item Specification
Durability to 80% at +40°C

8.4 Regulatory compliance

The product carries CE marking and complies with the applicable international requirements for product
safety and electromagnetic compatibility, according to the following Directives:

Electrical safety Low Voltage Directive (LVD) 2014/35/EU
Electromagnetic compatibility Electromagnetic Compatibility (EMC) Directive 2014/30/EU

It is in compliance with the EN61326/EN55011 Emission Radiated Test Class A, under the Electromagnetic
Compatibility Standard.

TD-001 Rev.03

For technical support, please visit https://synapt.ec/technical-support/,
call +44 (0)141 488 3664, or email support@synapt.ec
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