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1 Record of Changes 

 

Date Drawing Number Changes 

February 2013 E516/L/01/9 

RUT500 router replaces RUT104.  

Calibration interval updated. 

Loop back connection information added & images 
updated. 

Checks and testing – router reset button 
information. 

27/06/2012  Check Inbound Internet – web address amended 
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2 Safety Note 

 
The instrument is designed to detect partial discharge sources in high voltage (HV) Plant. If 
no discharges are detected, this does not necessarily imply that an item of HV Plant is 
discharge free. Discharge sites often have dormant periods and insulation structures can fail 
through causes other than those attributable to partial discharges. If discharges of 
considerable magnitude are detected in plant that is connected directly to the high voltage 
power system, the authority responsible for the plant should be notified immediately.  
 
The UltraTEV Monitor is designed for use at ground potential only. 
 

 When testing electrical plant ensure that the metalwork is earthed before applying the 
probes. 

 

 Maintain safety clearances between structures at high voltage and the instrument, its 
probes and the operator at all times. 

 

 Adhere strictly to local safety procedures. 
 

 Do not disturb plant during measurements either mechanically (e.g. by shaking or 
striking it), electrically (e.g. by increasing the voltage) or physically (e.g. by applying 
heat). 

 

 Do not operate the instrument or its accessories in an explosive atmosphere. 
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3 Warnings    

 
The UltraTEV Monitor is designed for use at ground potential only. 
 

 When testing electrical plant ensure that the metalwork is earthed before applying the 
probes. 

 

 Maintain safety clearances between structures at high voltage and the instrument, its 
probes and the operator at all times. 

 

 Adhere strictly to local safety procedures. 
 

 Do not disturb plant during measurements either mechanically (e.g. by shaking or 
striking it), electrically (e.g. by increasing the voltage) or physically (e.g. by applying 
heat). 

 

 Do not operate the instrument or its accessories in an explosive atmosphere. 
 
 
When using TEV based instruments the following points should be noted: 
 

 Care must be taken where work is performed in tight corners, where the proximity of 
other earth planes will affect the reading.  If possible maintain a distance of more 
than 30cm from metal work which runs perpendicular to the sensor faceplate. 

 

 Strong electromagnetic fields from mobile phones, RF transmitters, VDUs and un-
screened electronics in the frequency range DC to 1GHz can have an effect on the 
readings.  A measure of local fields can be obtained by holding an UltraTEV Detector 
in free-air at least 1 metre away from any conducting surface.  If the mixed or red 
LEDs illuminate, the substation may be unsuitable for the UltraTEV Monitor. 

 
 
If you have any specific requirement or operating conditions then please contact: 
 
Email: product-support@eatechnology.com 
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4 EA Technology Range of Products 

 
Partial Discharge Instruments 

 
UltraTEV Detector™ - hand held, dual sensor, Partial Discharge (PD) detector, which 
enables swift and simple ‘first pass’ identification of potentially damaging HV equipment 
faults and MV equipment faults before they become failures. 
 
UltraTEV Plus+™ - advanced hand held, dual sensor, Partial Discharge (PD) detector, 
which enables more detailed identification and comparison of PD activity across multiple 
substation assets. 
 
UltraMet Plus+™ - simple hand held tool for measuring Partial Discharge (PD) activity by 
detecting ultrasonic sound. The sounds detected are displayed on screen as decibel 
readings, as well as relayed to headphones as an audible signal 
 
UltraTEV Locator™ - simple to use tool that can measure and record the exact location of 
Partial Discharge (PD) activity to within 30cm in any substation assets, including cables and 
overhead equipment. The most versatile PD investigation unit in the world, it can identify 
faults before they become failures and deliver an accurate assessment of asset condition 
 
UltraTEV Alarm™ - PD system that combines all the benefits of EA Technology’s award 
winning Partial Discharge (PD) detection and monitoring, in one simple to install, automatic 
set up. It can monitor over 100 assets simultaneously and raise the alarm if one or more 
reaches critical PD levels. 
 
UltraTEV Monitor™ - The ultimate system in EA technology’s PD instrument range, the 
UltraTEV Monitor™ is much more than a fault detection and alarm system. It is the most 
powerful tool ever developed for collecting and recording information on the condition of 
large numbers of assets. It detects and locates, measures and monitors, records and 
analyses all the data from all your substation equipment, including cables, to give you 
unrivalled information on the condition of your assets. 
 

PD Monitor GIS™ - purpose designed, retrofit condition monitoring system for all commonly 
used pressurised Gas Insulated Switchgear (GIS).  It provides 24 hour detection, location 
and analysis of PD activity to identify faults early and avoid costly failures and repairs. 
 
Ultrasonic Contact Probe™ - high tech detector that can identify the sounds of surface 
discharge activity in sealed chambers by monitoring the vibrations produced in the chamber 
walls.  Designed to work with EA Technology’s extensive portfolio of Partial Discharge 
instruments, including the UltraTEV Plus™, UltraTEV Locator™ and UltraTEV Monitor™. 

UltraTEV Calibration Checker™ - instantly checks whether your UltraTEV Detector or 
UltraTEV Alarm Nodes are operating within specification 
 

Cable Instruments 
 
CableSniffer™ - Locate underground LV cable Faults in minutes, with fewer excavations, 
less disruption and lower costs.   
 

 

 
 

http://www.eatechnology.com/partialdischarge
http://www.eatechnology.com/instruments/partialdischargeinstruments/ultratevalarm
http://www.eatechnology.com/instruments/partialdischargeinstruments/ultratevalarm
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Field Instruments 
 
PURL™ - Pole Ultrasonic Rot Locator™ is the world’s most effective instrument for 
accurately establishing the condition of pine poles, producing accurate condition 
assessments without the guesswork of hammer tests or the intrusion of drill through tests. 
 
Polarity Test Kit ™ - comprises an accurate and versatile Polarity Test Pen and a Test Pen 
Checker, in one lightweight, portable unit that is essential for safe working around potentially 
live cables. It detects live cables in all standard 220-250V 50/60Hz supplies, with or without 
current flow. 
 
Extended Voltstick™ - essential safety tool for identifying low voltage cables that have 
been damaged during excavations. 

 

5 EA Technology Training Courses 

 

Msc in Power Asset Management 
Postgraduate Certificate  
Postgraduate Diploma  
Master of Science 

 
Substations  
Partial Discharge 
Insulating Oil Handling & Analysis 
Switchgear Technology for Power Systems 
SF6 Training 
Substation Earthing 
Transformers for Power Systems 
Substation Design Course  
 
Cables 
Power Cable Fault Location  
Cables for Power Systems (Part 1) 
Cables for Power Systems (Part 2) 
Oil Filled Cables 

 
Protection 
LV/HV Protection 
Power System Protection 
Commissioning & Testing 
 
For further information on our complete range of products, services and training courses 
please contact: 
 
Email: sales@eatechnology.com 

http://www.eatechnology.com/training/mscpowerassetmanagement
http://www.eatechnology.com/training/mscpowerassetmanagement
http://www.eatechnology.com/training/mscpowerassetmanagement
http://www.eatechnology.com/business/trainingevents/calendar/partialdischarge
http://www.eatechnology.com/training/forthcomingcourses/insulatingoilhandlingcourse
http://www.eatechnology.com/business/trainingevents/calendar/switchgeartechnology
http://www.eatechnology.com/business/trainingevents/calendar/sf6training
http://www.eatechnology.com/business/trainingevents/calendar/substationearthing
http://www.eatechnology.com/business/trainingevents/calendar/transformers
http://www.eatechnology.com/training/forthcomingcourses/substationdesigncourse
http://www.eatechnology.com/training/forthcomingcourses/powercablefaultlocation
http://www.eatechnology.com/training/forthcomingcourses/cablesforpowersystemspart1
http://www.eatechnology.com/training/forthcomingcourses/cablesforpowersystemspart2
http://www.eatechnology.com/business/trainingevents/calendar/oilfilledcables
http://www.eatechnology.com/training/forthcomingcourses/lvhvprotectionworkshop
http://www.eatechnology.com/business/trainingevents/calendar/powersystemprotection
http://www.eatechnology.com/business/trainingevents/calendar/commissioningandtesting
mailto:sales@eatechnology.com
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6 Declaration of Conformity 

 
 
Manufacturers Name:  EA Technology Ltd 
 
Manufacturers Address: Capenhurst Technology Park 
    Capenhurst 
    Chester 
    CH1 6ES 
    UK 
 
Type of Equipment:  UltraTEV Monitor 
 
Model Number:  UTM1 
 
 
I hereby declare that the equipment specified above conforms to the provisions of the EC 
DIRECTIVE 89/336/EEC on Electromagnetic Compatibility (EMC).  
 
Having met the performance criteria set for Class A equipment for: 
 
EN 55022 Conducted Emissions - Class A equipment 
EN 55022 Radiated Emissions - Class A equipment 
 
 
Having met the Criterion A performance set by: 
 
EN 61000-4-2 Electrostatic Discharge Immunity 
EN 61000-4-3 Electromagnetic Field Immunity 
EN 61000-4-4 Fast Transient Burst Immunity 
EN 61000-4-5 Voltage Surge Immunity 
EN 61000-4-6 Conducted Radio Frequency Immunity 
EN 61000-4-8 Power Frequency Magnetic Field Immunity 
EN 61000-4-9 Pulsed Magnetic field Immunity 
EN 61000-4-11 Voltage Dips and Interruptions Immunity 
 
 
 
 
 

 
 
 
Robert Davis 
Chief Executive Officer 
EA Technology Ltd 
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7 Introduction 

 

7.1 General 
 
Partial discharges are electric discharges that do not completely bridge the electrodes.  The 
magnitude of such discharges is usually small, however they do cause progressive 
deterioration of insulation that may lead to eventual failure. 
 
Non-intrusive partial discharge detection provides a means for identifying these potential 
sources of insulation failure that result not only in loss of supply to customers but can also 
endanger staff.   
 
A partial discharge emits energy in the following ways: 
 

Electromagnetic: 

 Radio 

 Light 

 Heat 
 
Acoustic: 

 Audio 

 Ultrasonic 
 
Gases: 

 Ozone 

 Nitrous oxides 
 
The most practical techniques for non-intrusive testing are based on the detection of the 
radio frequency part of the electromagnetic spectrum and ultrasonic emissions.  The 
UltraTEV Monitor has been specifically developed to enable electromagnetic and ultrasonic 
activity to be monitored in a single simple to use instrument. 

 

7.2 Airborne Ultrasonic Discharge Activity 
 
Acoustic emission from partial discharge activity occurs over the whole acoustic spectra.  
Audible detection is possible but depends on the hearing ability of the individual.  Using an 
instrument to detect the ultrasonic part of the acoustic spectra has several advantages.  
Instruments are more sensitive than the human ear, are not operator dependent and 
operation above the audible frequency is more directional. 
 
The most sensitive method of detection is using an airborne ultrasonic microphone centred 
at 40 kHz.  This method is very successful at detecting partial discharge activity provided 
there is an air passage between the source and the microphone.  However, in the case of 
internal discharge activity, an ultrasonic contact probe can be magnetically attached to the 
external surface of the switchgear to monitor internal activity. 
 

7.3 Electromagnetic Discharge Activity 
 
When partial discharge activity occurs within high voltage switchgear it generates 
electromagnetic waves in the radio frequency range which can only escape from the inside 
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of the switchgear through openings in the metal casing.  These openings may be air gaps 
around covers, gaskets materials, or other insulating components.  When the 
electromagnetic wave propagates outside the switchgear it also impinges on the metal 
casing of the switchgear producing a transient in the earth potential. The Transient Earth 
Voltage (TEV) is only a few millivolts and lasts only a short time with a rise time of a few 
nanoseconds. 
 
The partial discharge activity may be detected non-intrusively by placing a probe on the 
outside of the switchgear whilst the switchgear is in service. 
 

7.4 Cable Discharge Activity 
 
Partial discharge can occur in voids in cable insulation in a similar way to internal discharges 
in switchgear insulation.  Discharges within the cable increase in severity with time and 
eventually cause complete breakdown causing failure. Interestingly it has been found that 
Paper Insulated Lead Covered (PILC) cables are able to withstand higher discharge activity 
levels than the more modern Polymeric cables (XLPE).  XLPE cable joints are particularly 
prone to partial discharge, more so than PILC joints, but less in both cases than the cables 
themselves. 
 
Because cables are usually buried access is only possible from either end requiring a 
different measurement technique to quantify any partial discharge activity.  Partial discharge 
activity can be accurately assessed in a cable using ‘off-line’ measurement techniques. The 
most successful of these is VLF mapping which will also give the location of any partial 
discharge activity as well as magnitude.  However, taking a cable ‘off-line’ is both 
inconvenient and expensive.  Partial discharge can be detected in ‘live’ cables using a RFCT 
on the earth connection or strap between the cable sheath and the earthed switchgear. 
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8 The UltraTEV Monitor  

 

8.1 System Outline 
 
The UltraTEV Monitor system comprises of a Hub and a number of Nodes.  Hubs are 
available in four versions:  

 Portable Hub 

 Wall mount Hub 

 Balck Box Hub  (no integral LCD screen) 

 19” rack mount Hub.   
 
The 19” rack mount is a custom build option and is not covered in this manual.  The Nodes 
each contain TEV and temperature sensors. Further TEV, Cable PD and ultrasonic sensors 
may be connected to the Nodes to match the requirements of the substation. 
 

8.1.1 UltraTEV Monitor Nodes 
 
The Node is housed in an injection moulded plastic case with the facility for attaching to the 
switchgear either using built in magnets on ferrous material or with tie wraps using the slots 
provided.  Views of the front and back of the unit are included below. 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Power & 
Status LEDs 

Ultrasonic 
Inputs 

 

Cable PD 
Input 

TEV 
Input 

 

Aux 
Power 
Input 

Communications 

Sensor 
Status LEDs 
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8.1.2 UltraTEV Monitor Indicator LEDs 
 

- Power.  On start up, this indicator will be RED while the start up 
sequence checks that all of the internal power rails are the correct voltage. On 
satisfactory completion of these checks (between 5 and 10 seconds) the indicator 
will change to GREEN.  If any voltage rail moves out of specification during 
operation, the LED will change to RED and an alarm will be raised by the Hub. 

  
- Status.  On power up, the Status indicator will be RED while the Node 

communication circuits are checked and time bases are synchronised. This will 
take about 10 seconds. The indicator light will change to GREEN on successful 
completion.  If any of these parameters moves out of specification during 
operation, the LED will change to RED and an alarm will be raised by the Hub. 

   
- TEV.  The TEV LED shows the status of the TEV input based on 

alarm criteria defined at the Hub.  If an alarm is active the LED will be RED, 
otherwise, the LED will be GREEN. 

 
- Ultrasonic. The Ultrasonic LED shows the status of the Ultrasonic inputs 

based on alarm criteria defined at the Hub.  If an alarm is active the LED will be 
RED, otherwise, the LED will be GREEN.  If no ultrasonic sensors are connected, 
the LED will be turned OFF. 

  
- Cable PD.  The Cable PD LED shows the status of the Cable PD inputs 

based on alarm criteria defined at the Hub.  If an alarm is active the LED will be 
RED, otherwise, the LED will be GREEN.  If no Cable PD sensor is connected 
then the LED will be turned OFF. 

 

Internal TEV 
Sensor 

Contact 
Temperature 

Sensor 

Cable Tie 
Slots 

Magnetic 
Mounting 

Points 
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8.1.3 UltraTEV Monitor Node Connections 
 

The UltraTEV Monitor provides a number of connections (see section 8.1.1 figures 
for connector positions). 
 
Starting from the left side of the Node: 
 
- TEV Sensor. This input is for the connection of an external TEV 

probe or antenna. 
- 2 x Ultrasonic Sensor. These inputs are for the connection of external 

ultrasonic probes.  The Monitor supports the 
connection of both air and contact probes. 

- Cable PD Sensor.  This input is for the connection of an external RF CT 
for the detection of Cable PD. 

- Node Communication.  This socket is for connection to further downstream 
Nodes along the daisy chain. 

- Server Communication. This socket is for connection to upstream (towards the 
Hub) Nodes along the daisy chain or to the Hub itself. 

 
NOTE: The two communication ports on the Node make use of Ethernet style sockets but 
these are NOT Ethernet and should not be connected to Ethernet systems. 

 

8.1.4 UltraTEV Monitor Internal Contact Temperature Sensor 
 
The UltraTEV Monitor includes a contact temperature sensor which measures the surface 
temperature of whatever surface the Node is mounted on.  The temperature sensor is visible 
as the aluminium disk on the rear face of the UltraTEV Monitor Node.  The temperature is 
logged every 3 seconds and the average value recorded at the Hub. 
 

8.1.5 UltraTEV Monitor Internal TEV Sensor 
 
The internal TEV sensor is located in the top right corner on the face that touches the 
switchgear.  This sensor is always considered to be active and therefore its corresponding 
data is always logged.  
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8.2 UltraTEV Monitor Ultrasonic Sensors 
 
 

The Ultrasonic sensor is housed in a plastic 
case similar in size to a key fob with the 
sensor at one end.  There are a number of 
different mounting options as follows: clamp, 
clamp with goose neck or simply using 
double sided sticking pads.  The clamp can 
either be attached using the built in magnets 
on ferrous material or by using tie wraps with 
the slots provided.  
 
The lead from the back of the sensor 
connects to the Node.  Plug in extension 
leads are available should they be required. 
 
 
 
 
 

 
 

8.3 UltraTEV Monitor External TEV Sensors / Aerial 
 

The external TEV probe or antennas are tried and 
tested designs, originally developed for the PD Monitor.  
They attach to the switchgear using either a magnetic 
base or an optional cable tie base.  TEV probes are 
used where additional switchgear measurement points 
are required whilst aerials are used for detecting 
external interference.  The probe or aerial is connected 
to the Node using standard BNC terminated 50Ω 
coaxial cable. 
 
For both sensor types, the length of the coaxial cable 
must to be entered into the Hub during the system 
discovery stage of system installation.  All cables 
supplied with the instrument are marked with their 
individual lengths to aid this. 
 
A single TEV probe or aerial may be connected to each 
Node. 
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8.4 UltraTEV Monitor Cable PD Sensor 
 

The cable PD sensor is a RF current transformer.  
When installed around the earth connection or strap 
between the cable sheath and the earthed switchgear, it 
allows the high frequency current transients that are 
generated by PD activity within the cable or cable joints 
to be detected. The RFCT detects partial discharge 
pulses in the range of 200kHz to 20MHz. 
 
A single cable PD sensor may be connected to each 
Node. 

 
 
 
 
 
 

 

8.5 UltraTEV Monitor External Temperature/Humidity Sensor 
 

It has been shown that stratification of the air within 
substation environments can lead to variations in relative 
humidity, therefore the UltraTEV Monitor allows multiple 
temperature and humidity sensors to be connected, one 
per Node.  The sensor plugs into the socket on the top 
face of the UltraTEV Monitor.  It can be mounted onto 
ferrous surfaces using the integral magnetic mount or tie 
wrapped in place.  
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8.6 UltraTEV Monitor Portable Hub 
 
The UltraTEV Monitor Portable Hub is housed in a metal case with an integral colour touch 
screen.  Connections are provided for mains supply, local area network connection 
(Ethernet) and communication to the monitor Nodes.  Two USB ports are also provided next 
to the screen for additional peripherals.  The lid of the unit contains a storage area for a 
keyboard. 
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8.6.1 UltraTEV Monitor Portable Hub Connections 
 
On the left hand side panel of the unit there is: 
 

   
 
 

- Mains Inlet. This socket is for connection of the mains power supply to the 
instrument.  A standard IEC style mains lead is required. 

 
- Mains Switch. This is the main power switch for the instrument.  It is 

illuminated when the instrument is turned on. 
 
- Mains Fuse. The mains fuse for the unit is accessible here.  See Section 

12.2.4 for the fuse rating should replacement be required. 
 
- Cooling Fan. Cooling fans are located on the left and right hand faces of the 

Hub; these must not be blocked while the system is in use. 
 

Mains 
Fuse 

Mains 
Switch 

Mains 
Inlet 

Cooling 
Fan 
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On the right hand side of the unit there is: 
 
 

 
 

 
- Loop-back Connector.  This socket provides extra power to the far end of the 

Node string for systems with more than 15 Nodes. 
 

- UltraBus Connector. This socket is for connection to the daisy chained Node 
communication bus.   

NOTE: this socket is NOT compatible with Ethernet devices.  Damage could be 
caused to Ethernet devices if they are plugged into this socket. 
 

- Hub Status LED. This lights when power is supplied to the UltraBus 
connector.  UltraBus cables on the Hub and Nodes 
should only be connected or disconnected when this 
LED is OFF.   

 
- Ethernet.  This is a standard 10/100/1000Mb Ethernet connection 

point.  It is typically used for connection to local or wide 
area networks or to an external 3G router to allow 
remote access to the system. 

UltraBus Connector 

Ethernet Connector 

Hub Status LED 

Loop-back Connector 
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8.7 UltraTEV Monitor Wall Mount Hub & Black Box Hub 
 
The UltraTEV Monitor Wall Mount Hub and Black Box Hub are provided built into a stainless 
steel cabinet; the Wall Mount has an integral colour LCD screen while the Black Box has no 
screen and a solid metal front panel.  Connections are provided on the base for mains 
supply, communication to the monitor Nodes and for a local area network. 
  

 
Cooling fans are located on the base and right hand side of the Hub; these must not be 
blocked while the system is in use. 
 

8.7.1 UltraTEV Wall Mount \ Black Box Rack Hub Connections 
 
On the front panel of the unit there are: 
 

- USB Sockets. Two USB ports are also provided next to the screen for 
additional peripherals. 

 
- Hub Status. This LED lights when power is supplied to the UltraBus 

connector.  UltraBus cables on the Hub and Nodes should only 
be connected or disconnected when this LED is OFF. 
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On the lower panel of the unit there is: 
 

 

 
 
 
 
 

- Mains Inlet. This socket is for connection of the mains power supply to the 
instrument. 

 
- Mains Fuse. See Section 12.2.4 for the fuse rating should replacement be 

required. 
 
- UltraBus. This socket is for connection to the daisy chained node 

communication bus.  For larger installations, 2 labelled sockets 
are provided to connect to both the first and the last node in the 
daisy chain. 

NOTE: this socket is NOT compatible with Ethernet devices.  Damage could be 
caused to Ethernet devices if they are plugged into this socket. 
 

- Ethernet.  This is a standard 10/100/1000Mb Ethernet connection point.  It 
is typically used for connection to local or wide area networks 
or to an external 3G router to allow remote access to the 
system.  On the Black Box Hub this port is also used to 
configure the system using a remote desktop application. 

 
- NOTE: this image does not show additional Loop-Back port on Hub 
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8.8 UltraTEV Monitor 19” Rack Hub 
 
The UltraTEV Monitor 19” Rack Hub is a custom option and is built to the customer‘s 
specification.  An additional manual is supplied with 19” Rack Hubs to cover operation. 
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9 Installation 

 
A standard installation comprises a number of Nodes with Ultrasonic sensors, external TEV 
probes or antennas, an environmental sensor and Cable PD sensors.  Typically a Node is 
installed on each switch. 
 

9.1 Installing the Nodes 
 
The Nodes are designed to be attached to the switchgear using the magnetic clamps built 
into the Node.  If the switchgear is non-ferrous then there is provision for the Nodes to be 
clamped using cable ties. To facilitate this, there are slots on the sides of the Nodes. 
 
The Nodes should be placed on a suitable position on the switchgear, e.g. a Cable Box, VT 
or Circuit Breaker Truck.  Ultrasonic Sensors should be connected and directed at an air 
path leading to the likely discharge sites, e.g. Cable End Box or towards Circuit Breaker 
Spouts. The Ultrasonic Sensor can be attached using a number of methods: clamp, clamp 
with goose neck or simply using double sided sticking pads.  The clamp can either be 
attached using the built in magnets on ferrous material or by using tie wraps through the 
slots provided in the base. Once positioned, connect the sensors to the Nodes using the 
cables provided. 
 
A Cable PD sensor should be fitted to any cables that require monitoring.  The sensor can 
only be fitted to cables that feature an insulated gland; the sensor should be positioned 
around the gland earth strap.  NOTE: The sensitivity of the Cable PD sensor is affected by 
the earthing arrangements at both ends of the cable span being monitored.  For further 
information please refer to EA Technology’s ‘Cable PD Sensor Installation Guide’. 
 
An external temperature and humidity sensor can be connected to the Node by plugging it 
into the socket on the top of the Node and magnetically attaching it to an appropriate 
surface. 
 

9.2 Installing the Hub 
 
The Hub is housed in a portable metal case and should be positioned in a convenient 
location in the substation.  When choosing the location, bear in mind that a mains supply is 
required.  A cable must also be connected from the Hub to the first Node in the chain.  
Suitable provisions should be taken when routing these cables to ensure that they do not 
create a hazard.  The fan positions on the side of the case should be kept clear. 
 
The Wallmount Hub is supplied with metal brackets to allow it to be mounted on an 
appropriate wall. Ensure that the wall, and fixings used, are suitably strong enough to 
support the Hub. 
 
The screen on the Hub is set to turn off automatically.  The Hub can operate either with the 
lid open or closed.   
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9.3 System Interconnections 
 
The UltraBus communication cables to the Nodes are wired in a daisy chain manner, i.e. 
each Node has two connections, one for connection to the previous Node or Hub and one 
for connection to the next Node. The right hand socket (as viewed from the front) connects 
towards the Hub (or next Node towards the Hub), and the left hand socket connects to the 
next node away from the Hub.  No specific Node connection order is required; choose the 
connection scheme that simplifies the cable installation within the substation.  The picture 
below shows the connections between the Hub and the first two Nodes (please note: image 
does not show additional Loop-Back port on Hub): 
 

 
 
The connections are made using the supplied Twisted Pair (STP) Ethernet cable.  The 
cables supplied with the monitor are colour coded to the colour blocks on the Node label to 
simplify connection as shown in the picture below: 

 
If additional cables are required, they are available from EA Technology ISI Ltd. 
 
Two chokes should be fitted on the cable that connects the first Node in the string to the 
Hub.  This prevents any noise coupled onto the Hub by the mains wiring from affecting the 
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Node.  One choke should be fitted at each end of the cable.  To install, release the clips on 
the side of the choke and loop the cable through the core two to three times before clicking 
the choke closed.  See the picture below for reference. 

 
 
NOTE: Connections should only be made while the system is either inactive or turned off.  
The inactive state is indicated by the Hub Status LED on the Hub being OFF.  The Hub 
Status LED is on the side of the Portable Hub and the front of the Wall Mount Hub (see 
below).   
 

 
 
 
 
 
 
 
UltraBus communication cables should NOT be plugged or unplugged while the Hub 
Status LED is ON. 
 

 
 

 
The Hub normally powers up into the active logging state.  To move to the inactive state and 
allow Nodes to be connected or disconnected right click on the ‘UltraTEV Monitor Controller’ 
icon in the toolbar: 
 

Hub 
Status 
LED 
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Then select ‘Open UltraTEV Monitor Controller’; the window shown below will be seen: 
 

 
 
When the controller screen opens, click the ‘Stop Monitor’ button and wait until the message 
‘Monitor stopped.’ appears in the message area.  Check that the Hub LED is now OFF.  The 
Monitor is now inactive and communication cables can be safely connected or disconnected.  
The UltraBus connector on the Hub is the left hand connector  (marked ‘1st Node’), as shown 
below: 
 

    
 

Controller 
Icon 
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To restart the Monitor click the ‘Start Monitor’ button, wait for the ‘Monitor started’ message 
and check that the Hub Status LED is illuminated.  The Monitor is now active and logging. 
 
Any external sensors (TEV, Ultrasonic, Cable PD, humidity) simply plug into the sockets on 
the nearest convenient Node.  These can be plugged or unplugged at any time. 
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10 Operation 

 

10.1 Hub Power Up 
 
To power up the Hub, simply apply mains power, the Hub will then power up automatically.  
On the first power up of a new installation, a System Configuration step is needed to initialise 
the system and allow suitable names to be assigned to each channel.  This is covered in 
Section 10.4.  On subsequent power ups the system will simply continue monitoring where it 
left off. 
 

10.2 Node Power Up 
 
Once the Hub has powered up, it will apply power to all the Nodes.  Power is supplied to all 
the Nodes whenever the Hub LED is illuminated.  On power up, the Nodes will set their 
Power and Status LEDs to red and run their internal self test sequence.  If all the settings are 
correct, the top two LEDs, Power and Status, will turn green after 3 to 6 seconds.  The 
Ultrasonic and cable PD LEDs will light only if the corresponding sensor type is connected to 
that Node.  The TEV LED will always light as the internal TEV sensor is always active. 
 
If either the Power or Status LEDs remain red after 30 seconds then there is a problem with 
that Node.  If a power cycle fails to correct the problem then the Node should be removed 
from the system and returned to EA Technology for repair. 
 

10.3 System Power Down 
 
To turn off the system, first shutdown Windows (‘Start’ and then ‘Shutdown’).  Once 
Windows has finished shutting down disconnect the mains power. 
 

10.4 System Configuration 
 
The UltraTEV Monitor uses a database, located in the Hub, both to store system 
configuration data and to hold logged PD data.  The Monitor is supplied pre-configured with 
a blank database ready to use.  While this is suitable for permanent installations where only 
a single data set is required, it is not ideal for a monitor that is moved from site to site.   
 
For multi site installs the monitor supports multiple databases.   Tools are provided to create, 
connect to and configure the database ready for use. 
 
NOTE:  All database management functions must be used with care, database integrity 
problems are possible if the instructions in this document are not followed carefully.  In 
particular, system discovery should only be run on a new database; it should never be used 
with a database that already contains data. 
 
 

10.4.1 Database Selection 
 
The Hub software includes the ability to either create a new database, and connect to it, or 
to re-connect to an existing database.  Subsequent data is then saved to the connected 
database.  The connected database is also used for retrieving all data for display.  Only a 
single database can be connected at any one time. 
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This feature is also used to allow data from an old installation to be interrogated. 
 

10.4.1.1 Select and Connect to an Existing Database 
 

To connect to an existing database, right click on the ‘UltraTEV Monitor Controller’ icon in 
the toolbar and then select ‘Tools’ and ‘Select Installation’: 
 

 
 
 
The following screen will appear: 
 

 
 
 
Select the required database from the dropdown list in the middle of the screen and then 
click ‘OK’.  The selected database will then be used for subsequent data logging and web 
based data display. 
 
 

10.4.1.2 Create and Connect to a New Database 
 
To create and connect to a new database, first stop logging by following the procedure 
described in Section 9.3.  Once logging has stopped, right click on the ‘UltraTEV Monitor 
Controller’ icon in the toolbar and then select ‘Tools’ and ‘Select Installation’: 
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The following screen will appear: 
 

 
 
Select “Create a new installation” provide a name for the new installation and then click ‘OK’.  
The System Discovery wizard will start automatically to configure the new installation.  For 
further details on the Copy and Size options please see the “UltraTEV Monitor Server 
Software User Guide”. 
 

10.5 System Discovery 
 
Whenever the system configuration has changed, whether this is a new install or the addition 
of a new Node or sensor, the system discovery process must be run.  While this process is 
documented fully elsewhere, a simplified commissioning guide is included here. 
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System discovery performs a number of functions: 
1) Allows the Hub to detect and identify the Nodes connected to it. 
2) Allows user friendly names to be assigned to each Node and each sensor channel on 

each Node 
 
To use system discovery, first install the Monitor system onto the switchgear ensuring that all 
the required nodes and sensors are connected as required.  After this installation is 
complete, power up the Hub.  After Windows has finished booting, stop system logging by 
following the procedure described in Section 9.3. Once logging has stopped, right click on 
the ‘UltraTEV Monitor Controller’ icon in the toolbar and then select ‘Tools’ and ‘System 
Discovery’. 
 

 
 
 
The System Discovery wizard will then open.  The first screen displayed asks the user to fill 
in some basic data about the install. 
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Fill out the form and select ‘Next’.  The wizard will then locate all connected Nodes and 
display a screen detailing the number of Nodes found. 
 

 
 
If the correct number of Nodes is indicated simply click ‘Next’, if not, click ‘Back’ to repeat the 
Node location step.  If the Node count is still incorrect then click ‘Cancel’ to end system 
discovery, check all communication cables and connections and then restart the system 
discovery process. 
 
When ‘Next’ is clicked, the wizard will interrogate each connected Node in turn to discover 
which types of sensors are connected.  For each Node, two screens will be seen, the first 
indicating the types of sensor detected and the second asking the installer to provide names 
for each sensor. 
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If the first screen does not correctly indicate the sensors connected then recheck the sensor 
connections and click ‘Re-acquire Statuses’.  In the case of the External TEV channel select 
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whether the sensor is a TEV probe or an antenna.  Once the correct sensors are shown, 
click on ‘Next’ and enter descriptive names; these names will be used when data is 
displayed on the web interface, therefore appropriate names should be used.  An optional 
description can also be added to provide further information on the sensor or location if 
required. 
 
Once suitable names have been entered, click on ‘Next’ to move on to the next Node.  For 
any Nodes where the external TEV probe, external antenna or Cable PD sensor are 
detected, an additional screen will be displayed. 
 

 
 
Enter into the boxes the length of the cables connected between the sensor and the Node.  
The length of all the cables supplied by EA Technology are printed on both ends of the cable 
to simplify this and these standard lengths are accessible from the drop down menu to the 
right of the box.  This information is used by the Node to compensate for the signal 
propagation delays through the cable when calculating precedence of PD events.   
 
NOTE: These fields must be entered correctly if the UltraTEV Monitor is to correctly 
locate PD sources. 
 
Once all Nodes have been configured, the following screen is shown indicating that system 
discovery is complete. 
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The system discovery process should be run whenever the physical configuration of the 
system changes. 
 
One completed System Discovery asks whether to start monitoring now.  To start logging 
immediately select ‘Yes’.  If ‘No’ is selected then the Monitor is left in the inactive state 
(Nodes not powered and no data being logged).  To start logging either re-boot the Hub or 
right click on the ‘UltraTEV Monitor Controller’ icon in the toolbar, select ‘Open UltraTEV 
Monitor Controller’ and then click the ‘Start Monitor’ button. 
 

10.6 Hub Software 
 
The software on the Hub performs two functions: 
1) Receives, processes and logs the data from the Nodes and generates alarm notifications 

if the alarm conditions are met. 
2) Provides a web server to allow the logged data to be interrogated either locally or 

remotely via any web browser (Internet Explorer 7.0 or later recommended for full 
functionality).  The server also allows the alarm conditions and notifications to be set 
up. 

 
The operation of this software is covered in a separate manual, the “UltraTEV Monitor 
Server Software User Guide”.  Please refer to this for full information. 
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11 3G Communications 

This section contains instructions for installing and configuring the 3G modem / router 
supplied as an option with UltraTEV Monitor systems in the UK.  It does not apply to 
customer-supplied 3G equipment, or to UltraTEV Monitors connected to LAN systems. 
 

11.1  Installation 
 

11.1.1 Router Package 
 
The router box should contain the following items: 
 

 3G Router 

 

 

 Mains 
adaptor 
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 Two hinged 
GSM 
antennas 
(plugs have 
a central 
pin) 

 

 

 

 One hinged 
WiFi 
antenna 
(plug has no 
pin, not 
required) 
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 High-gain 
GSM 
antenna 

 

 

 Mounting 
bracket for 
high-gain 
GSM 
antenna 

 

 

 Network 
cable 
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11.1.2 Connecting the Router 
 
1. Connect the cable from the high-gain GSM antenna to connector on the back of the 

router marked “GSM MAIN”.  Screw the brass connector down to hold it in place. 

2. This is the primary antenna used to pick up the 3G signal.  The position of the high-gain 
antenna will affect the signal strength and the speed achieved.  For best results try to 
place it near the outside of the building and away from large metal structures (e.g. 
switchgear).  The antenna should be roughly horizontal, with the cable coming out of the 
bottom. 

3. Connect one of the hinged GSM antennas to the connector on the back of the router 
marked “GSM AUX”.  Screw the black knurled part of the antenna down to hold it in 
place. 

 

 
 

4. Connect one end of the network cable provided to the socket on the router marked 
“LAN3” 
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5. Connect the other end to the socket on the UltraTEV Monitor Hub marked “LAN” 

 

 

 

6. Connect the mains adaptor lead to the “PWR” socket on the left hand side of the front of 
the router and plug the adaptor into the mains. 

 
(E516/X/07/2) 

7. After the router starts up, the power light should be a steady green, with the LAN3 light 
flickering green. 
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11.2  Checks and Testing 
 
NOTE: The 3G router supplied is configured by EA Technology before dispatch to work with 
the UltraTEV Monitor Hub. This configuration never normally needs to be altered. DO NOT 
use the “Reset (RST)” button to clear the router, as it will have to be returned to EA 
Technology for reconfiguration. 
 

11.2.1 3G Signal Strength 
 
1. Ensure the router is installed as in section 2. 

2. The router power light should light steadily. The GSM and LAN3 lights will flicker as data 
is transferred, but are normally on. 

3. On the UltraTEV Monitor Hub open Internet Explorer from the start menu. 

4. Enter the address https://192.168.0.1 and press enter. 

5. If you receive an error message about the site’s security certificate, choose to continue 
to the site anyway (this error is normal). 

6. Log into the router by entering the username ‘admin’ and password ‘eatl/eatl’ 

 

 

 

https://192.168.0.1/
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7. After logging in, the home page will be displayed. 
  

 

8. Drop down the “Status” menu and select “Network Information” to access the status 
page. 
 

 

9. The “3G” and “WAN” sections of this page show detailed information about the 3G 
connection to the Internet. 
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10. This will show the status of the 3G connection.  Check that all the fields are filled in (with 
different values). In particular: 

a. State should always show “connected” when the unit is on line. 

b. Sim card state should be “OK” 

c. See what Signal strength is reported. The bar graph next to the heading and the 
number in the table show the same thing.  As the dB numbers are negative, 
−83dBm is a stronger signal than −93dBm.  A signal worse than −100dBm will 
usually give very poor performance. 

d. Check that the Connection type shows something starting with “3G”.  If not then 
you have no 3G signal and the connection will be too slow to use. 

e. Under WAN check that there is a value other than 0.0.0.0 for IPv4 address, 
Netmask and Gateway. 
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11. If the connection is poor, then a significant improvement may be achieved by moving the 
high-gain antenna closer to a window (ideally on the side of the building nearest the 
mobile phone tower) and ensuring that it is installed level. 
 

12. If the router does not acquire an IP address after a few minutes try rebooting from the 
System menu. 

11.2.2 Check Outbound Internet 
 
In Internet Explorer, check that you can open http://www.google.co.uk and the page loads. 
At this point the system is able to get pages from the internet. 
 

11.2.3 Check Inbound Internet 
 
To be able to access UltraTEV Monitor graphs remotely, inbound access is needed.  The 
SIM card provided by EA Technology for the UK is specifically configured to make this work, 
so once the router is working and the UltraTEV Monitor Hub is set up and working (so you 
can load the login page on the Hub), the rest of the Internet should also be able to see the 
login page. 
 
This UltraTEV Monitor system can be accessed from the internet via the web address shown 
below: 
 
http://monitor<n>.<name>.ultratev.com/ultraTEVmonitor/ 
 
<n> = Monitor number 
<name> = Company Name 
 
e.g. http://monitor1.abcltd.ultratev.com/ultraTEVmonitor/ 
 
 
The URL is normally found written on the router – or on the spec sheet contained within the 
router packaging. 
 
Please confirm URL with EA Technology prior to connection.  

http://www.google.co.uk/
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12 Specification 

12.1    UltraTEV Monitor Node 
 

12.1.1 TEV 
 
Measurement Range: 0 to 60dBmV 
Pass band:    3 to 80 MHz 
Resolution: 1dB 
Accuracy: ±1dB 
Precedence Resolution: 1ns 
 

12.1.2 Ultrasonic 
 
Measurement Range: -7dBµV to 68dBµV 
Resolution: 1dB 
Accuracy: ±1dB 
Transducer Sensitivity:  -65dB (0dB = 1 volt/µbar rms SPL) 
Transducer Centre Frequency: 40 kHz 
Transducer Diameter:  16mm 
 

12.1.3 Cable PD 
 
Measurement Range: 0 to 102,400pC  
Pass band:    200kHz to 20MHz 
Resolution: 50pC 
 

12.1.4 Indicators 
 
Power LED:    Bi-colour Red/Green LED 
Status LED:    Bi-colour Red/Green LED 
TEV State:    Bi-colour Red/Green LED 
Ultrasonic State:   Bi-colour Red/Green LED 
Cable PD State:   Bi-colour Red/Green LED 
 

12.1.5 Connectors 
 
Power and Comms Signals: 2 off RJ45 
External TEV Sensor:  1 off BNC socket 
Ultrasonic Sensor:   2 off 5-pin Lemo socket 
Cable PD Sensor:   1 off 3-pin Lemo socket 
Humidity Sensor:   1 off mini USB 
Aux Power Connector:  1 off 2-pin Lemo socket 
 

12.1.6 Power Supply 
 
Low Voltage DC:   48V, 80 mA 
 

12.1.7 Dimensions 
 
Size:      155 x 135 x 55 mm 
Weight:     0.45 Kg 
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12.1.8 Environmental 
 
Operating Temperature:  0 to 50 degrees C 
Humidity:    0 – 90% RH non-condensing 
IP Rating:    53 
 

12.1.9 EMC 
 
Safety class:     SELV 
EMC Immunity:     Industrial Levels 
EMC Emissions:   Industrial Levels 
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12.2 UltraTEV Monitor Hub 
 

12.2.1 Display 
 
Type:     XGA Colour Touch screen 
Size:      15”  
Resolution:    1024x768 pixels 
Number of Colours:   16M colours  
Brightness:    250cd/m2 
 

12.2.2 Controls 
 
Combined Mouse and Keyboard (supplied) can be connected via USB ports. 
 

12.2.3 Outputs 
 
Node Power Supply:   48V, maximum 2.5A 
 

12.2.4 Power Supply 
 
Voltage:    100-240V AC 47-63Hz 
Power:    200 Watts 
Fusing arrangements:   Node Supply internally fused 
      Mains Supply fused  
      3A Antisurge (T) fuse for 230V 
      5A Antisurge (T) fuse for 115V 
 

12.2.5 Connectors 
 
Nodes:    RJ45 Connector 
Ethernet:    RJ45 Connector, 10/100/1000Mb 
USB:     2 off USB Type-A Sockets 
Power Inlet:    3-pin IEC Connector (Portable) 
      3-pin Neutrik Power-Con (Wall Mount) 
 

12.2.6 Dimensions 
 
Size:      475mm x 400mm x 225mm (Portable) 
     505mm x 410mm x 205mm (Wall Mount) 
Weight:     14kg (Portable) 
     17kg (Wall Mount) 

 
12.2.7 Environmental 
 
Operating Temperature:  0 - 50 degrees C 
Humidity:    0 – 90% RH non-condensing 
IP Rating:    30 
 

12.2.8 EMC 
 
Safety Class:    I 
EMC Immunity:     Industrial Levels 
EMC Emissions:   Industrial Levels 
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13 Maintenance 

 
It is important that the unit is kept clean and dry. It is not weatherproof. Avoid storage in 
damp and humid conditions and do not subject it to temperature extremes, excessive 
vibration or shocks. Do not stand on the case. 
 
No attempt should be made to gain access to the internal circuitry of the instrument, or its 
accessories. Advice should be sought from the manufacturer, or the supplier, if any doubt 
exists over the equipment's performance or operation. 
 
The unit should be cleaned with a damp cloth. If more heavily soiled, a foam cleanser may 
be used, provided care is taken not to allow fluid to enter the instrument. Abrasive cleaners 
must not be used. Take care not to scratch the plastic overlay of the front panel. 
 

14 Warranty Policy 

 
What does the Warranty Policy cover? 
 
EA Technology products and accessories are warranted against defects in material and 
workmanship for twelve months from the date of despatch from our premises. 
 
During the warranty period, EA Technology will, at its option, either repair or replace 
products, parts or accessories which prove defective. 
 
What is not covered by the Warranty Policy? 
 
The following are not covered: damage caused by accident, misuse, abuse, product 
modification or neglect; damage resulting from failure to follow instructions contained in your 
operating manual; damage resulting from the performance of repairs by someone not 
authorised by EA Technology. 
 
Warranty Policy for repairs  
 

Repaired products are warranted against defects in workmanship and materials for a period 
of six months, or the remainder of the original warranty period, whichever is greater.  
 
 
For warranty repair, please contact EA Technology Product Support: 
 
Email: product-support@eatechnology.com 
 
Telephone: +44 (0)151 347 2293 

mailto:product-support@eatechnology.com
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15 Calibration 

 
Calibration interval (Nodes only) – permanent installation:  24 months 
 
Calibration interval (Nodes only)  – temporary installation:  12 months  
 
 
Your application may require a different calibration interval dependant on the frequency of 
use.  The calibration interval should begin on the date the instrument is placed in service.   
 
As part of the calibration process, software and firmware is updated to the latest available 
version free of charge.  We also check the sevicability of the Hub and carry out a system 
check with all components.  For this reason we recommend that the complete system (Hub 
and Nodes) is returned. 

 
 

16 Repair  

 
For information on our repair procedure please contact EA Technology Product Support: 
 
Email: product-support@eatechnology.com 
 

17 Waste Electrical and Electronic Equipment 
Directive (WEEE) 

 
EA Technology is a member of an approved compliance scheme as defined by the WEEE 
directive.  When an EA Technology product reaches the end of its operational life, it must be 
recycled by a licensed waste management operator, or returned to EA Technology for 
recycling. 
 
 

18 Note  

 
EA Technology has a policy of continual product development and enhancement. 
Consequently, there may be minor variations in specifications or operation that are not 
covered in this operating manual. 
 
Every effort has been made to ensure that the information provided in this operating manual 
is accurate at the time of going to print.  
 
If any errors or omissions are noticed, please notify:  product-support@eatechnology.com 
 
 
 

mailto:product-support@eatechnology.com
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19 Product Support  

 
 
Email: product-support@eatechnology.com  
 
Freephone: 0800 032 6657 (UK only) 
 
Tel: +44 (0)151 347 2293 

mailto:product-support@eatechnology.com
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20 Contact Us 

 
 

UK Head Office  

EA Technology Ltd 

Capenhurst Technology Park 

Chester, UK, CH1 6ES 

 

Tel:  

Email:  

Freephone:  

+44 (0)151 339 4181 

sales@eatechnology.com 

0800 027 7243 (UK only) 

US Corporate Office 

Don Genutis, President1001 E. 
Baker St., Suite 200 

Plant City, FL 33563  

 

Tel:  

Email:  

 

+1 813 752 6051 

don.genutis@eatechnologyusa.com 

 

Middle East Office 

Alan Preece, Manager  

P.O. Box 46153 

Abu Dhabi 

UAE 

 

Tel:  

Email:  

 

+971 2 673 5326 

alan.preece@eatechnology.com 

 

Australia Office 

Dr Keith Beven, Managing 
Director 

EA Technology Australia 

7/34 Commercial Road 

Newstead QLD 4006 

 

Tel:  

Mobile: 

Email:  

 

+61 07 3257 3096 

+61 07 3990 1450       

keith.beven@eatechnology.com  

 

China Office 

Dr Yuan Tian - Manager  

Room 27, 47th Floor 

Hong Kong New World Tower 

300 Huaihai Zhong Road 

Shanghai 200021 

China 

 

Tel:  

Email:  

 

+86 (0)21 5116 2858 

chinaoffice@eatechnology.com 

 

Singapore Office 

Victor Chan, Managing Director 

EA Technology Asset  
Management Pte Ltd 
8 Ubi Rd 2, Zervex, #03-08,  
Singapore 408538 

Tel:  

Mobile: 

Email:  

 

+65 6634 3591 
+65 9438 1061 
Victor.Chan@eatechnology.com 

 

mailto:sales@eatechnology.com
mailto:don.genutis@eatechnologyusa.com
mailto:chinaoffice@eatechnology.com
mailto:Victor.Chan@eatechnology.com
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Notes 
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