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2. SAFETY

2.1 General notes
2.1.1 Safety precautions

This manual contains basic instructions on commissioning and operating the T-P2X. For this reason,
itis important to ensure that the manual is available at all times to authorised and trained
personnel. Any personnel who will be using the devices should read the manual thoroughly. The
manufacturer will not be held liable for any injury or damage to personnel or property through
failure to observe the safety precautions contained in this handbook.

2.1.2 Labelling of safety instructions

Important instructions concerning personal, operational and technical safety are marked in the text

as follows:
Symbol Description
The notes contain important information and useful tips for using the system. Failure to
@ observe them can render the measuring results useless.

2.1.3 Working with products from Kehui (UK)

It is important to observe the general electrical regulations of the country in which the device will be
installed and operated, as well as the current national accident prevention regulations and internal
company rules (work, operating and safety regulations).

Use genuine accessories to ensure system safety and reliable operation. The use of other parts is not
permitted and invalidates the warranty.

2.1.4 Operating staff

This system and its peripheral equipment may only be operated by authorised or trained personnel.
Anyone else must be kept away.

2.1.5 Repair and maintenance

Repairs and service must only be done by Kehui (UK) or authorised service departments of Kehui
(UK). Kehui (UK) recommends having the equipment serviced and checked once per year at a Kehui
(UK) service location.

Kehui (UK) also offers direct on-site support. Please contact our service office for more information.
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3. INTRODUCTION

The T-P2X is a sophisticated low voltage cable fault locator capable of finding permanent,
intermittent and transient faults. The instrument is operated through a PC interface either directly
through a Bluetooth serial port or remotely through a GSM/GPRS modem. The latter method allows
the fault to be monitored and interrogated without having to return to site and therefore maintain a
lower profile while actively pursuing the fault. It is also not intrusive as far as our customers are
concerned.

The main feature is that it can capture faults, which need not necessarily blow a fuse and the
information can be retrieved without further site visits after the initial installation. It can store up to
20 separate voltage or current triggered waveforms in internal memory, which can be downloaded
as required.

A very powerful feature of the T-P2X is the voltage monitor. This continuously monitors the three-
phase voltage and captures twelve cycles immediately before and fifty two after the point of trigger.
This gives the operator a view of the actual fault condition that initiated the trigger and allows the T-
P2X to be armed in the most convenient manner.

Through the base station software the T-P2X can be configured/re-configured on site depending on
the fault condition from wherever the base station software is located. This may be on a desktop or
a laptop located anywhere.

The acquisition of transient fault locations remotely is a huge benefit to both the fault cost and
customer service but it does lead to dispersed data and the distinct possibility that the location of
units differs between users PC's. A Web based system has been developed on the iHost platform.
This keeps a register of all units’ current locations, auto polls at regular intervals and stores the
records on its own database. Connection to individual locators can be made through iHost without
the need to know the connection details. The base station software has been embedded into iHost.
All users have the ability communicate and analyse all locators data allowing better use of operator
experience to assist with locations outwith their own zone and to coach/mentor others.

There is still however a chance that if the discipline in keeping iHost updated a correct fault location
from a device may be in the wrong town.

One important point to note is that when connected to the T-P2X the instrument will dis-arm and
change into communications mode and will not monitor cable activity until re-armed at the end of
the session.



4, TECHNICAL

4.1 Technical data

Parameter

Value

Operational voltage /
Power supply

230 V AC, 50 Hz

Interfaces

Bluetooth, GSM, GPRS

Transient recorder

3 Voltage channels,

1 Current channel

Data storage 20 Events with 64 TDR-Traces,

10 200 msec records of system voltages & current

Operating temperature -10°C ... +40 °C

Dimensions (W x H x D) 270 x 120 x 250 mm

Weight 2,8 kg

4.2 Intended application
4.2.1 Description

The T-P22 has been designed for the location of all types of low voltage cable faults but especially
the difficult and troublesome intermittent fault. It can be controlled locally from a portable PC by
Bluetooth or remotely through its internal GSM / GPRS modem.

Unlike currently available TDR fault locators, the T-P22 is connected simultaneously to all 3 phases of
an energised LV cable to allow the local or remote operator to perform TDR testing on any
combination of phases. Power for the T-P22 is taken through the 3 phase test lead and the unit
requires at least 1 phase to be energised.

The T-P22 includes a 4 channel transient recorder (3 voltages and 1 current) which is used to acquire
information about the exact nature and behaviour of intermittent faults. The signals acquired by the
transient recorder are also used to detect “trigger” conditions for the TDR system based on voltage
distortion and/or over-current. Recordings from 2 units can be used for fault location by transient
travelling waves using a special synchronising feature.

By providing total control from a remote location the T-P22 can be connected to a faulty cable by
field staff who are not necessarily familiar with the analysis of TDR waveforms - the expertise in
adjustment and interpretation being provided by a centrally located specialist. This becomes
particularly beneficial when the equipment has to be left on-site awaiting the (re)-occurrence of an
intermittent fault.



4.2.2 Types of LV cable fault

LV cable faults can be separated into 4 categories:

Transient Irregular, short duration voltage depressions without any fuse operations
Intermittent  Irregular operation of fuses at long intervals

Persistent Repeated operation of fuses at short intervals

Permanent Open circuits and ‘solid’ short circuits

4.2.3 Characteristics of LV cable faults

Many LV cable faults change from transient to permanent ("flickering lights" are possible signs of a
transient fault).

In addition, LV cable faults are often unstable/non-linear and can therefore only be located when
the cable is energised.

Only once a fault has become permanent can it be located using conventional techniques with the
cable often requiring to be de-energised.

All unstable LV cable faults require a change in their condition in order to be located. The only way
of doing this — with consumer units connected —is to reconnect the supply voltage.

If it takes a long time between switching on the supply voltage and the fault occurring, the most
economical and convenient method is to connect the T-P22 at the main supply fuse. If the intervals
are shorter, and where there is sufficient space, automatic fault re energising device can be used to
maintain the mains supply and effect a change in the fault state.

4.2.4 Operating modes
The T-P22 can be operated in two basic modes.
In TDR mode, a conventional TDR test is made using one device.

Fault location using the TDR method is limited on long cables due to the attenuation of the TDR
signals caused by the properties of the cable itself and by the installed joints. With the TDR method,
the test pulse must travel to the fault location and the reflected part of it must return along the
same path.

TRS mode also uses test pulses, but only to synchronise the second device which is used for the
measurement. In other words, the pulses must only travel one way between the two installed
devices, thus doubling the range compared to the TDR method.

Two T-P22s are installed in the network in such a way that the suspected location of the fault is
between them. For a detailed description of the TRS method, see section Error! Reference source
ot found..



4.3 Record Types
The T-P22 has three different record types. In each case the file name is in the format

2010-11-30 13-55-12 i.e. date and time record captured but the name extension is dependant on the
type of record.

* Vit

This record type is generated from a manual trigger and is a snapshot of the voltage at point in time.
They are listed and viewed in the events window and are shown events list as (MT)

* tdr

These are generated from the test button and capture a steady state TDR waveform as in the
standard TDR instruments and are viewed in the Manual Tests window. Up to three waveforms can
be selected at any one time and are switched on/off via the check box on the left hand side of the
window. This allows comparison of all three Ph-E or Ph-Ph waveforms simultaneously for
comparison purposes.

*trg

These are the records that are automatically captured when the T-P22 senses the change in the
voltage waveform beyond the configured threshold. The trigger point should be the twelfth of the
sixty four TDR in the events window ensuring the operator has twelve healthy waveforms for
comparison with those after the trigger point. The are listed in the events window and have an
associated number e.g. 16 which is the memory cell it was stored in. These are numbered from 1
through 20 and are overwritten as the number of records recovered increases.



5. PHYSICAL CONNECTION TO SUSPECT CABLE

5.1 General

The T-P2X is connected to and monitors all phases of the cable under test. There are several options
for connecting the device to the faulty cable and the chosen connection point can impact on the
chance of a successful location.

Regardless of the point of connection the sequence is always the same
5.2 Connection
First connect the black voltage lead to the neutral/earth

The three phase red, yellow and blue voltage leads can then connected in turn to the relative
phases. The T-P2X is powered via the voltage leads and there will be a small spark when the first
voltage lead is connected. In the event of a loss of supply to one phase the T-P2X will automatically
draw from one of the two remaining LIVE phases. Should a second phase lose supply then the T-P2X
will be powered from the remaining phase. If all three fail then the unit will power down.

5.3 Disconnection

Before removing the voltage leads the reset button should be depressed for a few seconds. This will
allow the voltage leads to be removed without losing any of the events held in memory.

First disconnect the phase leads and then lastly remove the neutral lead. Disconnecting the neutral
while the voltage leads are connected and the T-P2X is LIVE may cause some damage to the
instrument or lose the contents of the memory.



6. T-P2X BASE STATION SOFTWARE

6.1 Main Display

TDR Viewer

E Scottish Power T-P2X Master
Menu Bar —» || Svstem Selector  Configuration Comms Manikor - Control Panel  Diagnostic Tooks  Windows Tools  About  Exit
Job Selsctor DR Viewer Manual Tests
W Local jobs only -1 ] B ;E“ Trace
b and Job  [Hanor Street - | o =
Joban Localion [Link Pillar manse PI | =
= = Manual Test
Unit |SP Unit 37 = | Reference Traces |
. || =
Communicaton COM4 = I = ’7
| & Records
’7 ——
Selector - o | L =
Connect to T-P21 - | ||| =
4|
Job  |Manor Stieet - Plcllpagaliﬂn speed Result TRS Lacator
Second st TS |F Pulse 1 | |F Pulse 1 | {54 0% (v/2=81 Omdus) Lacate #1 | Locate 1 | LoCK || ———] TRS Locator
Unit [SP Unit 37 -1 status: | R — Lacate #2 | Locate#2 | RESET |
Job Selector
| |
Mai = = Second
aln
| |
dl
i il 7 < Event
Event Viewer Viewer
. o [ L
i T pu— Settings | Details | Last Index | Metering ] | Triagered events Sellings | Details | LastIndex | Metering J
Trlggered 10-08-10 15-25-03 [01) 10-09-10 15-25-03 (01)
setine (IR W[ e (ST T
Record List 10-08-25 14-05-22 (03] Gain - Range [ 10-08-25 14-05-22 (03) Gain - Range| ...
10-08-25 13-18-59 (02 Pulse| | = Mode | — 10-08-25 13-18-59 (02) Puse[ — | = Mode[ —
10-08-10 10-43-45 [01] Fs0——— Trge [—— 10-08-10 10-43-45 (01) Fs0——— Trigge —

This is a screenshot of the base station software when the application is launched. It initially looks
very busy and complicated however, in use, only one window at a time is normally used when
setting up and carrying out the fault location analysis. All the above windows will be covered in this
section from an initial connection through to record recovery and analysis.

6.2 Menu bar

Swstem Selector  Configuration  Comms Monitor  Control Panel  Diagnostic Tools  Windows Tools  About  Exit

Of these options only System Selector, Configuration and Control Panel will normally be used.

6.2.1 System selector

It is possible to have more than one system in use on one PC. It may be that an operator has more
than one area to cover e.g. area 1 and area2. Rather than have a large list of recorders they can be
contained in two systems Area 1 and Area 2 in order that the recorders can also be kept in the area
that they are assigned to. Clicking on System Selector in the Menu Bar will show the systems
available in a drop down box.
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In this case there
is only one option
and the base
station software
will automatically
default to
Scottish Power.

6.2.2

EScnllish Power T-P2X Master

EIEIX]

System Selector  Configuration  Comms Monitor  Control Panel  Diagnostic Tools  Windows Tools  About  Exit
System Selector TDR Viewer Manual Tests
Scottish Power ol T] | Test Trace
| I [100907 144350 B R=TRS]  ~
_a | [GaircO Intemak0
| < [Pulk=Dif Rang= 400m
[ Reference Traces
L0 || T [1os03 738 BRTRS) -
| +| [Gain0Intematd
| | [Puls=0if Range 400m
| I [100827 154422 RN-TRS] =
| _+ | [Gain0 Intenal0
T - ! = | =] [FulseDif Range 400m
< 3
Job  [Manor Steet Aug 10+ Propagation spesd Result TRS Locator
- = LoCK
Lovation[Busbrs 3] [0 78T O] Lacate #1 | Locate #1 | ‘
Unit  [22-029 5P32 <11l status: | Lacate #2 | Locate #z| RESET |
| |
3 3
| |
2 |
+ +
Jﬂ— [+] 4] Lo
Triggered events Settings | Details | Last Index | Metering || | Tiiggered events Setlings | Details | Lastindex | Metering ||
10-09-19 074653 (13) » 10-09-19 07-46-53 (13)
10-09-17 08-59-20 [12) Test| Internal [ - 10-03-17 08-59-20 (12) Test| o Internal[ -
10-09-14 13-39-44 (1] Gain q 10-03-14 13-39-44 (1) Feto R
10-09-14 13-39-01 (10) - ange [ 10-09-14 13-39-01 (10) — ange| -
10-09-14 08-58-13 (03] Pulse[ [ = Made [ — 10-09-14 08-58-13 (09) Pulse[ [ = Made [ —
10-09-01 08-53-05 [08] A 10-09-01 08-53-05 (08) .
10-08-27 14-27-49 (07] FSD Trigger [ - 10-08-27 14-27-49 [07) FSD[ .. Trigger |

Configuration

The configuration window is probably the most important widow in the software as it is the register
of the T-P2X recorders attached to, in this case, Scottish Power System. Clicking on Configuration on
the Menu Bar displays the screen below

Scottish Power Configuration:
Manual Tests
Unit ID Phone No | Version | Current Job I Current Location | SIM No - Test Trace
5P Unit 05 T70EREDEG ] 121 | wihins Prestwick, P35 I [1003.07 144950 B-R=TRS) —
SP Ui 05 07702666033 | 1P21 | Floors dohnstons Sub bot of fuses - | EEOTETED
5P Unit 12 07702666064 | TF22 | Coln FALLTY Ex Sandport DIODES FAULTY < | |Pudse:0 Range: 400
5P Urit 40 07795629009 | TP22 | Unknown Unknown
5P nitd5 07341298567 | TV22 | Faully Dec 07 Ex Femiegair SLCP Tv22 Reference Traces
5P Urit 48 07795699001 | T22 | Ewan Urit 46 I~ [100503 074136 B-R=TRS) =
5P Unitd7 07526279802 | TV22 | Fermiegai SLCP 3d TRV +| Eominando
5P Urit 48 07753846146 | TV22 | Mewlands St Costbridgs SubApil 2010 Cable cut < 0 Range:40m
5P Unit43 07526279812 | TV22 | Halloraig Ardrie LPE3 3d TP
5P Urit50 07753846746 | T22 | Bumsie Cres Auchtermuchty LB 21 Apri 2010 e R TELYTETT TR =
22055 OT70ZERRIS0 | TF22 | Edinbuigh Lauiston Flace 127 154422 A N-TRS)
059 07702666032 | T-P22 | Junction Place 84 Edinbugh  Sub bottom of fuses | [fisineD Itetnal D
SF Delain 2 07788999000 | TF22 | Forerield Road Renfrew IDNE Pillar Feb 2010 JRa ) il i At
H | 2zo0s 07702666053 | T-P22 | Edinbuigh LE 44F - 5 Mehvils Cresc = I
TRS Lacator
Add a unit | Delete a unit | Move a unit | SetPhane No | SetSIM No Save as... ‘ Save | Locate i1 | Locate #1 ‘ LocK |
Unit  |22-029 5P32 jl Status: | Locate u2| Locate uz‘ RESET |
| |
2 3
| |
| |
Er Lof {2 L
T —— Settings | Details | Last Index | Metering [ W izt vt Settings | Details | Last Index | Metering ]
10-0919 074653 (13] & 100919 074653 (13]  ~
10-03-17 08-59-20 (12) Test|  — Intemal [~ 10-03-17 08-59-20 (12) Test| Internal [~
10-08-14 13-39-44 (11] Gain A 10-08-14 13-39-44 (1] Gain A
10-09-14 13-33-01 (10] - ange| - 10-09-14 13-33-01 (10] - —
10-09-14 08-58-13 (09) Puse| [ ~ Mode | — 10-09-14 08-58-13 (09) Pulse[ — [ - Mode | —
10-03-01 08-53-05 (08) i 10-09-01 08-53-05 (08) -
10-08-27 14-27-49 (07) ¥ FSD Trigger [ ... 10-08-27 14-27-49 (07) ™~ FsSD Trigger [ ...

For each recorder allocated to the system this file holds the Unit ID, Phone number, T-P2X model,
current job, current location and the option for the Sim card number. There are control buttons at

the bottom of the window that allow the user to modify the file.
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Control Button Functions

Add  This allows a new unit to be added to the configuration file starting with the Unit ID and
progressing through to the sim card number.

Delete The user must first select the unit that is to be deleted by clicking on the Unit ID in the
configuration file. This will highlight the details with a blue background. A left click on the delete box
will prompt the user with an option ‘Do you really wish to delete unit’. Selecting Yes will delete the
unit from the configuration file while no will not alter the file.

Move A Unit  Again the unit to be moved must first be selected in the configuration file and then
left clicking on the Move A Unit button. On choosing this option the user will be prompted to
determine if they really want to move the unit. If the answer is Yes then the user will be prompted to
enter new details for the Job and location to reflect where the unit has been/is about to be
connected. All new fault records will now be attached to the new job/location. This is a critical piece
of information as if it not up to date then excavations may be taken out in completely the wrong
location.

Set The Phone Number This is done in the same manner as the previous changes and is not one that
is done on a regular basis.

Set SIM No Again changed as previously and this will keep track of the SIM card No.
Save Save any amendments made to the configuration file.

Save As Useful if a backup is to be made of the configuration file or if a new System is to be
generated.

6.2.3 Control panel

This option in the menu bar will open the control panel and place it over the window of the
secondary event viewer. It is here that that unit is configured for the fault it is to be connected to
and where the current records in memory are displayed. This will be covered in a later section.

Control Panel ﬂ
TDR Settings Output Connechtions Event Index
[~ Autotest Phase Balance 10-081015-2503 06+ ~
Gain ® | & Internal 10-03-1014-51-38 05 +

0 0 100310132551 04 +
YN 10:08-25 140522 03+

oy P! 100825131859 02+

— & | - — 100810 10-43-45 07 +

00-00-00 00-00-00 00-
Pulze . RY E xternal 00-00-00 00-00-00 00 -
2 — IR 00-00-00 00-0000 00 -
TR i 00-00-00 00-00-00 00-
_J_ o | s 00-00-00 00-00-00 00~
00-00-00 00-0000 00~

Range Current FSD 00-00-00 00-00-00 00 -

0 i~ ' ' 'S 00-00-00 00-00-00 00 -
? 400m TkA 2KA kA 8kA 00-00-00 00-00-00 0O0-
800m Trigger Mode
Mode |THS MASTER [Filter DN) ﬂ Select All | Clear All |

+ Echo Threzhold Duration
" Cross l—_|15 - l—_|3 - g
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6.3 Job Selector

The job selector allows the user to select which device that they either want to connect to or analyse
existing records. It displays the information held in the configuration file

Job Selector

v Local jobs only
Job |Manul Street Aug 10 j
Location |Busbals j
Unit |22-029 5P32 -

[~ Use Modem COM4 -

- N

Connect to T-P22 ‘

Local jobs selector
Checked The Job drop down list will only show the jobs currently held in the configuration

Unchecked The job drop down list will show all jobs that T-P2X’s have been connected to in the
selected System. This allows a historical view of faults and may be useful for training purposes.

Job

In the Job Selector above the Local jobs only box is checked so a left click on the drop down box will
list the jobs held in the configuration file

Job Selector The list will position at the last job used and it will be highlighted in a

v e blue background, in this example Manor Street Aug 10. This can now
Job |Manl:|l Street Aug 10 j
e Manor Street Aug 10
Mill 5t Aberystwyth

Unit [Muirhouse Loan Edinbun
New Job

be scrolled until the instrument required is viewable in the list. A left

click on Newlands St Coatbridge will select it

Mewlands St Coatbridge

[ Use |pak Road Barmouth
Porter Dr Northwich
Porterfield Road Renfrew ¥

» (5

Connect to T-P22 ‘

Location

Job Selector Note now that the location has changed and that it displays the
[v Local jobs only

Job |Newlands St Enalhlidgeﬂ
Lacation [Sub April 2010 Cable cu ~|
Unit  |SP Unit 48 |

location associated with the job in the configuration file. In the

majority of cases there will only be one location. In a double ended

location there will be two locations. It is possible on very rare

occasions that there may two recorders associated with the same

|Bluelunlh Modem j

job. The location is selected in the same way as the job.

Phone Mo: |
[ Usge dial prefix:

Connect to T-¥22 |
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Unit

This again will default to the unit associated with the job selected and only needs to be selected
where there is more than one recorder used on the job.

Use Modem

Checked

Job Selector

v Local jobs only
Job |Newlands St Enathlidgej
Location [Sub April 2010 Cable cu ~ |
Unit  |SP Unit 48 =

v Usze Modem

Bluetooth Mode -
Phone Ho: |
[~ Use dial prefix:

Connect to T-V22 |

Unchecked

Job Selector

[v Local jobs only
Job |Newlands St anlhlidgeﬂ
Location [5ub April 2010 Cable cu ~ |
Unit [SP Unit 48 ~|

[~ Use Modem =

COMS
COM7
COM8
| COM9
COM10
Connect {COM11
COM12

This will display a list of modems available to use for remote
operation - select the modem to be used.

The caption Phone No will change from grey to black. The phone
number displayed is the one held in the configuration file for the
selected Job.

Clicking Connect To T*.2X button will initiate connection.

This is used when making a direct connection. This will normally be a
Bluetooth connection on site. Simply select the comm. Port associated
with the T-P2X and click on connect to communicate with the
instrument

14



6.4 Control Panel

6.4.1 Overview

The control panel is the interface between the user and the T-P22 and is used to
1. Select range
2. Select cores for pulse injection

3. Condition pulse through testing

a. Gain
b. Width
c. Balance

4. Select both operating and trigger modes
5. Recover records from T-P22 to computer
The control panel will open automatically on when connection to the T-P22 is made.

The following steps will demonstrate how to set up a T-P22

Control Panel ﬂ
TDR Settings Output Connechions Event Index
[~ Autotest Phaze Balance 10-09-1015-2503 06+ A
Gain _ (* Internal 100310145138 05+

— — 10— 100310132551 04 +
YN 100825140522 03+

T OFCERER 10.08-25 131853 02+

— o | - — 100810104345 07 +

00-00-00 000000 00
Pulse CIRSY External 00-00-00 00-00.00 00 -

2 YR 00-00-00 00-0000 00 -
CorB 00-00-00 00-00-00 00-

-} o | sl 00-00-00 00-00-00 00 -
00-00-00 00-00-00 00 -
Range Current F5D gggggg gggggg gg -
. i i i i et Bl -
Qi ThA € 2KA = 4kA ©BKA i 000 000000 00. ¥
" 800m Trigger Mode

Mode [TRS MASTER (Filter ON)  ~| Select A“| Clear All |
* Echo Threshold Duration
" Cross 15 - ,__|3 - g

6.4.2 Range

As on any TDR the range should initially be set to a value that is longer than the length of the cable
under test. Low voltage cables by nature are normally short lengths and there are only two ranges
available. Simply click the radio button on the length that is to be used — either the 400m or 800m
button.

6.4.3 Output Connections

The test lead is connected to all three phases and neutral and therefore there are six possibilities for
pulse injection from the Phase-earth and phase- phase combinations. While it is important to select
the correct pair i.e. the most active, it has to be remembered that the fault condition can change
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and it may be necessary to select a different combination. In the Output connections box select the
radio button for the pair to be tested.

The internal balance is a numerical value between 0 and 60 and is used to match the T-P22 to the
cable under test to ensure that the maximum energy is passed from the T-P22 into the cable. This
will normally be between around 10 — 25. At this stage the external balancing method will not be
considered.

6.4.4 Gain

This is the factor by which the reflected pulse is amplified for display in the TDR Viewer. The TDR
waveform should always be fully visible in the viewer and the negative trough should be around % of
the available axis. The gain is adjusted using the slider bar and can be set at a value between 0 and
20.

6.4.5 Pulse

This will determine the pulse width and can be set between a value of 1 and 8. The pulse width will
set to a default value for the range but can be increased as a means of injecting more energy into
the cable. It should be used with care.

6.4.6 Mode

Select echo.

6.4.7 Trigger Mode

————————1| Select the trigger mode from the drop down list.

Select All |  Clear All

ilter
TRS SLAVE (Filter OFF)

TRS SLAVE (Filter 0

6.4.8 Eventindex

This will populate when connection is made and will list the last twenty records that have been
captured by the T-P22. Records that are marked with a + have already been downloaded and saved
to the host computer. Those that are marked with a —are new and require to be downloaded.
Records for download can be selected using normal windows techniques and can be recovered by
left clicking on get data button. Records with a blue background will be recovered.
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6.5 A.C. Event Viewer

Cotswold Grange Road\Cotswold Grange 5\22-000409-03-08 15-15-47 trg Cotswold Grange Road\Cotswold Grange s5422-000109-03-08 15-15-47 trg
g i
A
4/ I |
g / 2l
| X e
N
___

B y |3 B

Triggered events Details 1 Last Index ] Metering ]. Triggered events Settings I Details I Last Index ] Metering ].
09-03-20 15-14-29 (12) 09-03-20 15-14-29 (12)
09-03-12 08-21-15 (11 Test [Y-B=Internal Internal | 12 09-03-12 08-21-15 (11 Test [¥-B=Internal Internal | 12
| . -] | - - ] l] -
Gain [~ Range | 400m 03-03-08 08-51-10 (09) Gain [ Range | 400m

09-03-08 07-29-35 (08) Pulse [ On | 2 Mode [ TDR 09-03-08 07-29-35 (08) Pulse[On [ 2 Mode | TDR
09-03-08 07-25-18 (07) 1 ) 09-03-08 07-25-18 [07) = g
09-02-26 13-54-34 (06) FSD| 3000 Trigger (Ch3{vh) 09-02-26 13-54-34 (06) FSD|  goooA Trigger Ch3(vh)

There is a great deal of information in the AC waveform window that might not be appreciated at
first glance.

In this instance the two A.C. waveform viewers are displaying the dame waveform with the left hand
window displaying the full ten cycles of the event while the left hand viewer displays the trigger
pointi.e. the area of interest.

The full event shows a Blue phase fault that is transient in nature with the voltage fully recovering.

The title bar details the job/location/unit/record date time. The record being viewed is highlighted in
the Triggered Event list. Different records can be selected for display and analysis by left clicking on
the date/time.

The left hand window shows the trigger point in detail and has sixty four vertical white lines. Each of
these lines represents a TDR record with the change in voltage at approximately the twelfth TDR
record. The blue cursor is in the healthy part of the waveform while the brown is in the faulty. Both
cursors can be moved at will within the window to compare healthy/faulty sections of the wave
form. The associated TDR waveforms are shown in the TDR viewer for analysis.

The check boxes on the left hand side of the viewers allow individual phases to be switched on/off.

The settings tab shows the control panel settings for this record.

7. MANUAL TEST - TEST TRACES

These default to switched off. Every manual test made from the Control Panel is saved to file but is
displayed in the test trace window rather than the event window. These waveforms are the same as
those from a traditional TDR. Test traces are normally acquired when configuring optimum settings
on the T-P22 after connection at a new job. The can be used to locate a permanent fault but can also
be overlaid on a triggered record to extract additional information as shown in example XXXXXX.
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8. TDR VIEWER

This is where all TDR waveforms are displayed and analysed whether obtained manually through test
button or automatically from triggered records.

The waveforms can be moved vertically to get the best possible alignment for comparison purposes
and can also be switched on/off to improve clarity. There are two vertical cursors that can be
moved. There is normally one fixed at the start of the waveform while the other is moved to the
point of departure to determine the distance from the start. However the both cursors can be
moved and in some circumstances where a point on a waveform is a known point on the cable then
one of the cursors can use that as a reference and a distance obtained from that to the point of
departure.

Combinations of manual and fault records can be displayed simultaneously if required.
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9. OPERATION

In this section we will step through a fault location from connection to recovery of a triggered
record.

Connect the T-P2X to cable under test trying to get an open cable end in the first instance with the
bottom side of the fuses supplying the cable the last option for connection.

Ensure that the unit connected is in the configuration file and is set to the current job/location. If it is
not add the instrument as per or change its job/location.

9.1 Setting Up Bluetooth Connection (lap top)

Open ‘My Bluetooth places’ and click on ‘View devices in range’.

G My Bluetooth Places\Entire Bluetooth Neighborhood |:||EHX|
File Edit View Bluetooth Faveorites Tools Help ﬂ.

eBad< - d l.@ pSearch H-_i‘ Folders v

Address 9 My Bluetooth Places\Entire Bluetooth Neighborhood v| & co

Bluetooth Tasks ] BlackBerry 8100 C3050
Smart Phone Cellular Phone
m Bluetooth Setup Wizard
E_L View My Bluetooth services Carl Davek
,) search for devices in range Cellular Phone Cellular Phone

G‘ View or modify configuration

— -
i Ezurio blu2i ESG8D15 j HOR1104141
. Unknown: Major{31), Minor(0) Laptop
Other Places 1

e

(&} Desktop i HOR 1105187 ﬁ

a My Computer Laptop B

L

Cellular Phone
[ Bluetooth Exchange Folder
£ My Blustooth Places [} nokie 3t08c [F) okia 6600 fold
- e Cellular Phone = Cellular Phone
& My Network Places 3
i'ﬂ Printers and Faxes
Peter work Tracey
Cellular Phone Cellular Phone
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Right click on the device and click on ‘Pair Device’

@ My Bluetooth Places\Entire Bluetooth Neighborhood

Fie Edit View Bletooth Favorites Tools Help o

Qo - @ - (T Osemcr [ rolders -

© My Bluetooth Places\Entire Blustooth Neighbarhaod v B

Bluetooth Tasks 867603337
q  Celular Phone

AGF

Celllar Phene
0] Bluetooth Setup Wizard
b View My Bluetooth services 3050

4 search for devices in range Cellular Phone
B+ view or modify configuration

i\ Establish Pairing Cunningpaul
Celllar Phene

Carl
Cellular Phone

& Discover services

Display device properties
HOR 1104141

Laptop Connect AT Serial

‘Other Places Discover Available Services

Janes moby

Desktof
(= Celllar Phone

8 My Computer
[C)Bluetooth Exchange Folder
My Bluetooth Places
N3 My Network Places
2 Printers and Faxes

Peter work

Properties
Celular Phone —

Details

Ezurio blu2i E68D15
Unknown: Major(31), Minor (3)

Fle Edt vView Favores | Tods | Help ..7
Qo - @ - [T Osearcn [ roiders

Address | € My Bluctooth Places \Entre Bluetooth Neighborhaod

867603337
Cellular Phone

Bluetooth Tasks

8] Bluetooth Setup Wizard
1&g, view My Bluetooth services
4 Search for devices in range
[ View or modify configuration @ Devics Name Ezurio bluZ E68D15

{0 Establish Pairing Before a connection can be establshed. this computer and the device .
T — Isted above must be "paired.” ror(0)

Display device properties Paired devices exchange a secret key each time they cornect. This
keyis unique for each pair of devices: it is used to verty identty and to
encypt the data that the devices exchange

Bluetooth Security Code Request

Other Places To pair with this device, enter the device's security cods and click OK.

(B Desktop
'd My Computer
[C)Bluetooth Exchange Folder
My Bluetooth Places

& My Network Places
3 Printers and Faxes

Details

[Ezurio bluZi E68D15
Unknown: Major(31), Minor ()

Right click on the device and click on ‘Connect to AT Serial’.
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@ My Bluetooth Places\Entire Bluetooth Neighborhood

File Edit View Bluetooth Favorites Tools Help

Qe - @ - | Osearcn [ roders

FEX

Address | € My Bluctooth Places \Entire Bluetooth Neighborhoad

v B

C€3050
Cellular Phone

BlackBerry 8100
Smart Phone

Bluetooth Tasks
8l Bluetooth Setup Wizard
& view My Bluetooth services
4 Search for devices in range
(3 view or modify configuration
&\ Remove Pairing

Discover services

Carl
Cellular Phone Cellular Phone

HOR1104141
Laptop

Display device properties

a1
Cellular Phone

Other Places Discover Available Services

Unpair Device MNokia 6600 fold

Desktog
@ esip Celllar Phone

i§ My Computer

[C) Bluetooth Exchange Folder
My Bluetooth Places

S My Network Places

.y Printers and Faxes

Properties

Tracey
Cellular Phone

Cellular Phone

Details

Ezurio blu2i E68D15
Unknown: Major(31), Minor {0}

tes s Help

Qo - @ [T Osean [ roders

Address | €3 My Bluetooth Places|Entrre Bluetooth Neighborhood

BlackBerry §100

Bluetooth Tasks
Smart Phone

C3050
Cellular Phone

0] Bluetoath Setup Wizard
{gh View My Bluetooth services
# Search for devices in range [l IS

[B# view or modify configuratio

Tm? el E b e e e e
{ Remove pairng Ezurio blu2 E62D15
4 Discover services

Display device praperties The Application that will use this connection must be corfigured to use COM14.
The application may be started at ary time

Other Places

(B Desktop
4 My Computer [ Do net display this message again

Bluetooth Exchange Folder
_OK

3 My Bluetooth Places

& My Network Places
G Printers and Faxes

Details

Ezurio blu2i E68D15
Unknown: Majer(31), Minar(0)

Click OK
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9.2 Setting Up Blue Tooth Connection (Toughbook/Tablet)

Wood, Carlton

@ Corporate Applications Installer
e Internet My Bluetooth Places
Internet Explorer
@ set Program Access and Defauls

¥ E-mail
D) erosatt ofice o] @) Accessories

@ Blustooth Settings | ey macrosoft visual Studio 2005
| shonteuttoTp2x || @ Penasonic
k. Master 2.0 6,052 | @ python 2.5
7 Geofeldnin Souh @ statwp
@) TabletpC
[k Gt Going with Tablet PC G Wireless File Transfer
& Internet Explorer
Hy Bluetooth Places
42 Remote Assistance
& Sticky Notes
& windows Journal

AIIngn\ms Ll B Windows Mavie Maker

Add New Connection Wizard

This wizard will create the settings for Bluetooth device connection.

Navigate to the Blue Tooth
option using the steps shown
here.

It may be advisable to drag this
optionto your desktop as a
short cut

Select OK to this message.
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Add New Connection Wizard

Searching for Bluetooth devices.

The device should now search
for other surrounding Blue
tooth enabled devices

Add New Connection Wizard

The TP22 unit should be found
and will be displayed as shown
in this window.

Select this icon and click next
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Add New Connection Wizard

Setup of COM40 complete.
Setup application software and driver i needed.

Net> | [ Concel | [ _Hew |

Make a note of the COM Port
thathas bee selected for a Blue
Tooth connection.

This will be used when using the
TP22 software

% Bluetooth Settings

© Bluetooth

Select the TP22 unit by clicking
on the icon shown here
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2 Bluetooth Settings FEX

© Bluetooth

When a Blue Tooth connection
has been established the icon
should look like this.

I scottish Power T-P2X Master
System Selector  Configuration  Comms Monitor  Control Pane!  Diagnostic Tools  Windows Tools  About  Exit

Job Selector - TDR Viewer Manual Tests
¥ Local jobs only & g <] TestTrace
r v
dob 4

e e |y e !

Unit  |22-029 SP32 v

Reference Traces

§ -
[~ Use Modem |COM40 -1 H = j ,—
Phone No. 07702666083 \
[~ [sedial prefic I'_| e =
2 4114

Connect to T-P22 |‘
‘ + Startthe TP22 software.
v  Propagation =
l“f [r;:—a;wm;‘] m\w *  Selectthe correct unit from

X T — the configurationfile. Alter
Unit |22-029 SP32 v Status: | \

the detailsif thisis a new
job. L
* Select COM Port 40 as
shown.
* Click on CONNECT to make a
connection with the TP22
unit
ll . 7 ,, 3 — ﬂ . . 1"he TP22 can now be
o Setngs | Detals | Lastindex | Metering || | Triggered events interrogated, altered, and ||

‘ M itemi— armed through the Blue

B tooth connection
Pulse [~ Mode| —_— e

-

4
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9.3 Configuration
9.3.1 Adding a unit

Open the T-P2X by double clicking the .exe file.

Click on ‘Configuration’ on the TDR view to bring up the configuration menu.

B
Job Selector TDR Viewer Manual Tests
[ Local jobs only Test Trace
. - S I [1090:26 10-25:27 [B-N-Intemal] =
w, Scottish Power Configuration ﬂ 0] 55
Leg =l ijs”ezﬁr::'g”; 400m
Unit ID Phone No_| Version | Current Job | Current Location [ SIM No - = =
W | SPunit0s T77006EE0E0 ] P21 whing Prestwick [GES Reference Traces
— [SPunioe 07702666093 | TP21  Floors Johnstone Sub bot of fuses I~ [1010:26 10-24.5 [r-Nolemal) =
| |sPuniiz 07702666064 | TP22  Colin FAULTY Ex Sandpart DIODES FAULTY
5P Unit 40 07795629009 | TP22  Unknawn Unknown E] SEEICEER
5P Unit 45 07641298567 | T9/22  Fauly Dec 07 Ex Femieqair SLCP Tv22 El g
5P Unit 46 07736555443 | TV22  Ewan Uni 46 —_———
| | SPUnit47 07826279802 | T%22 | Femiegair SLOP 3rd TP-TY ™ 101026 10-16-46 (R-W=podel) >
5P Unit 48 07753849146 | TV22  Newlands 5t Coalbridge Sub Apiil 2010 Cable cut -~ | [GERTOERaE2D
5P Unit 43 07626273612 | TV/22  Halloraig Aicrie LPE 3 TP | [Pulse:2 Rangeanom
L_| |SPunisn 07753848746 | TV22  Bumside Cres Auchiermuchy | LB 21 Apri 2010
22055 07702666030 | TP22  Edinbuigh Lauriston Place: TRS Locator
22059 07702666092 | P22 Junction Place 94 Ecinburgh | Gub battom of fuses ‘ | e |
Loq [SPDelanz 07788333000 | TP22  Ponterfield Road Renfrew IDHIT Fillr Fob 2010 Ralilgy | \Eocetei]
R 07702666053 | TP22  Edinburgh LB 44F - 5 Melvills Creso |1 | ‘ —— | T |
—  Addaunit | Deletc aunit | Moveaunit | SctPhoncNo | SetSIMHNo | Saveas. |  Save |
o
¥

g
ol

« [+ ﬂ 4| |
Triggered events Settings | Details | Lastindex | Metering || | Triggered events Settings | Details | Last Index | Metering |
10-11-11 08-21-50 (02) | |[To-11-17 08-21-50 021 f
Test| Intemal |
Gain Range|[ -
Pulse[ = [~ Mode [
13 p— Trigger | ——

BT

Test| . Intemal[
Gain[ Range| —
Pulse[ [ = Mode [
(7)) p— Trigger| —

Click on ‘Add a unit’

Enter the name on the unit and click ok. Follow the same steps to set the phone number, version,
job name, location and sim number.

Unit ID Phone No_| Version | Cument Job [ Current Location [ SIM No -
22021 07702665847 | P22 Porter Di Nothwich Chapel Sub
22002 07702668101 | TP22 | Carhon Giange i
22.025 07921113486 | TP22 W H Cauldwell Liverpool Sub battom of fuses
22060 07753624474 TP22  Ring'way Primary Sub battom of fuses
22003 07834798844 | TP22 | Tower'Way Crewe Tower way
22004 07624334637 | TP22  Park Road Bamouth Sub battom of fuses
Z2.014 07702665850 | TP22 | Prenton Oifice Avalable 2
22013 GPRS 07753625154 | TFP22 | Prenton Office Avalable 3
22023 GFRS 07834362497 | TPZ2 | Fiince of Wales Ave Flint 5ub bottom of fuses
22011 07624345373 | TP22  Anglesy Anglesy
22004 07725410109 TP22  lcemaster Sub
22017 07834575736 | TP22 Ayl Precinet Ryl
22:031 GP34 07702666085 TP21  Clarkston Sec Clarkston LP Ceci 5t
22255 7678078817 -
Add a unit | Delete a unit | Move a unit | Set Phone No | Set SIM No | Save as... Save

As seen here the Unit 22-255 was just added.

Click on save and the yes to finish configuring the unit.
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9.3.2 Balancing Contral Pane! g

TDR Settings Dutput Conr =%~ Event Index
- Phase Balance 10-11-1209-0345 14~ A
etive i : — CEE | - oo LI B2 0o
The objective is to get the flattest line at the start of 10 v T 120543 01
. . . . — E:- — 10-11-0912-01-48 13-
the graph. This is done by balancing the monitor to the '/ — p— 101D 13-

. 0410 14-25:15 16 -

LIYE 101101147620 15-
o C YN 10-10-26 121440 12~
101025120760 11 -

Current FSD 101025 12-05-45 10-

P —— 01028120204 09-
TRA T ZkA T OARA © BRA 10026120128 08 ¥
I

cable using the ‘Internal Balance’. The ‘Gain’ can be
used to get the optimal graph on the TDR Viewer.

Tiigger Mode

. . lm Select All| Clear Al
You can start off with a low gain and a low value for * Echo Thioshold | | Duration

. " Cross m ,3—L| Get Data
the internal balance. —

MANUAL TRIGGER | ARM

TDR Viewer

Internal =0 Gain=7

TDR Viewer

Internal =7 Gain =7

TDR Viewer

Internal =30 Gain=11

A perfect flat line is hard to obtain so as seen in the last ‘“TDR viewer’ a graph with an “S” shape at
the start is good enough.

9.3.3 Connecting

From the Job Selector use the Job drop down menu to select the job you are doing o e et ]

Location [Maner St Falkirk

at the moment. Ui B 3t Ay

Muithouse Loan E dinbur
Newlands St Coatbridge
I Use lpaik Road Barmouth
Parter Dr Northwich

o EN

Connect to T-P22
Select comport that was noted when connection to the unit via Bluetooth from the b Selecor

[ Local jobs only

dro p down menu. Loi::m :‘:I;::lse Loan Edinbur :

Unit  [22-026 SP29 -

I~ Use Modem [FILI] ~
COM10
COM11

COM14

COM23
-

Connect to T-P22

Click on the ‘Connect to T-P22’ button to connect to the unit.
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9.4 Fault Location using Standard TDR Mode

When using the T-P22 you need one healthy phase to power the unit and to compare your results
from the faulty phases. We will be using the Red phase as the healthy phase. For the following steps
we have induced an open circuit on the Yellow and Blue phase at about the same distance from the

unit.

E Scottish Power T-P2X Master
System Selector Configuration Comms Monitor Control Panel  Diagnostic Tools  Windows Tools  About  Exit

Job Selector TDR Viewer

Manual Tests

EEX

¥ Local jobs only Ted Trace
tob [ ¥ [10:11-12 095037 [F-N=Intemal) _~
Iz Milesh -
. +| [Gain10Intemal 20
Location [Bellshill - < |Pulse:2 Range:400m
Unit  [22-255 = Reference Traces
W [1011-12 0928 N =
= o [ — 1011-12 092810 [Y N=lntemal]
= | [Gain10Intemal:20
| |Pulse:2 Range: 400m
[ Omweozedir - @@
 [101112 035523 (B-N= S
- B | 10-11-12 0955:23 [B-N=lnemal]
| | [GanDlntemal.20
Disconnect from T-P22 51 ~| || < [Pulbe:2 Range:dnom
< »
Job [Miesh <] Pi ion speed Result TRS Locator
Location [Bellsbil | L_Pueel I~ Pulse 1 ZFuo wa-rsonius) on Locato #1 | Locate 1 | LOCK |
Unit [22-255 ||| status: | Canmected Locate #2 | Locate #2 | RESET |
Control Panel [x]
Milesh\Bellshill\22-255410-11-12 09-12-21.vlt TDR Settings Output Connections Event Index

[~ Autotest Phase Balance
| Gain CREE |~ Intemal
0 —r 20
= R R | e 0o
— | J*
E Pulse IR External
” 2 - va s
_ Range Current FSD
| v & A0Dm @ LA £ OLA © ALA  OLA
Triggered events Settings | Details | Last Index | Motering |  800m Trigger Mode
10-11-1209-13-34 (MT) Mad; TRS MASTER (Filter ON)  ~
10-11-12 09-12.54 [MT Test [R-N=Intemal Intemal [ 20 ;:Eh,, T Gerd C E,; .]
* resho uration
el 10 Range [ 400m © Cross 5 | |
Pulse [ on 2 Mode | TDR
FSD| 10008 Trigger [Ch1(vi) “FEST MANUAL TRIGGER |

First from the ‘Control Panel’ > ‘Trigger Mode‘ use the drop down menu

and select ‘TDR Voltage Dip & Current’
On the ‘Control Panel’ > ‘Output Connections’ and look at ‘Phase’

From this menu you can select from one of three phases to earth
options Red Yellow Blue to Earth. Or one of three Phase to Phase
potions.

101112030345 14- A

10-11-1203-06-24 13-
101111082150 02 -
10-11-0312.03-45 01 -
1011-0312:0541 20 -
10-11-0312.01-48 18-
10-11-0311-53-28 18-
101101 14-27.62 17 -
10-11-0114-26-15 16-
10-11-01 141820 15 -
10-10-2612-14-40 12~
10-10-26 120750 11 -
10-10-2612-0546 10 -
10-10-2612:03-04 03 -
0102612-01-28 08-

ielect All | Clear All

Get Data

ARM

Control Panel
TDR Settings
| Autotest

Gain

Trigger Made

TDR ¥oltage Dip & CurrentjiEd

TDR Voltage Di

ip & Current

Output Connections

Phase Balance

@ Internal
C YN - 2
 RY External
CIYB
Coemy || C ™M

Current FSD
* 1kA O 2kA O 4kA O BKA

Trigger Mode

TRS MASTER (Filter ON)  ~

Threshold Duration
15 - 3 -

MANUAL TRIGGER ‘

First select the Red to Neutral (or what ever the healthy phase it to Neutral) and click test and you
should get a graph that looks like the following on the TDR Viewer. Next do the same by selecting
the one or two faulty phases. In this situation Yellow to Neutral and Blue to Neutral and you should

see graphs that look like the following on an open circuit fault. ******

TDR Viewer ~TDR Viewer

TDR Viewer

3 4‘




After recording the data on the three phases we can then bring up the three

graphs on the same view so that we can compare the three phases to each
other and use that data to locate the fault.

This is done using the manual test window.

Manual Tests
Test Trace

I
=]

El

Reference Traces
=
=

El

r -
=

=

First from the ‘Test Trace’ drop down menu pick out the phase you want to test

and tick the box next to it. Next from one of the ‘Reference Traces’ drop down menu pick the health
phase and tick the box. This will bring up both graphs on the ‘TDR Viewer’.

Manual Tests
Test Trace

Manual Tests
Test Trace

¥

4| [Gain10 Inteinal.20
v | Pulse:2 Riange:400m

Reference Traces

I [10414510-17-3 [B-N=lnemal] =
By 01115101 ETETEIR ~
161115 16-17-31 (vl nterna)
1041115 1017-15 (B-H=Intemal)
Rq 101115 10164 (B-N-Irtermal)
= [101115 101692 [V-Nelrternal)
101115 101554 (Feb=Intemsl)
10115 101547 B-N-rternal)
101115 101538 [¥-Nedrternal) |~

| [Gain10 Intemal 20
| [Pulsei2 Aange:400m

10-11-12 093-02-24 [B-N=Intemal]

W [10-11-12 03-09-20 (R-Nntemal) +

TDR Viewer

r’ﬁ ’_%

In the same way we can bring up
all three phases on the same
‘TDR Viewer’ and compare them
to each other.

By clicking on the point that the
waves start to separate a dotted
line will appear. This is the

[

EA Scottish Power T-P2X Master
System Selector
Job Selector

Configuration  Comms Monitor
TDR Viewer

Control Panel  Diagnostic Tools

Manual Tests
Test Trace

¥ [1011-12 090224 (B-N=lntemal) ~

= | [Gain10Intemat20
< |puss2Range:a00m

ﬂ Pulse:2 Range: 400m

r -
=l
=l

Windows Tools  About Exit

EOK

Manual Tests

Test Trace
7 [104142 090224 (B-N=Inkemal) ~.
+| [Gain10ntemal20

| |Pulse:2 Range:400m

Reference Traces

101112 080213 [ N=lntemal]

~| [Gain 10 Interma20
| [Pulse:2 Range:400m

M [10.11-12 09:0820 (RN ntemal) =

«| Bain 10 Intemal:20
| Puls=2Range:400n

TRS Locator

Locate #1 | Locate #1 | LOCK

d

location of your fault. This
graph shows both the Blue and
Yellow separating from the Red
phase which reflects the open
circuit we have induced on the
Blue and Yellow phases.

¥ Local jobs only [
Job [ Muithouse Loan Edinbur = | i
Location L g 28C i" ‘ : ‘u\
I e — | I \
I~ Use Modem [COM14 - : )MT
[ orrosesos \ :
r N | :
Connect to T-P; | !
<
= Propagation speed Rosult
Job [Muigpefize Loan Edinbur ~
Pulse 1 Pulse 1 = = 56
it [22:026 5P23 || staws: | /)'

Locate #2 | Locate #i2 | RESET

|
g
|
=]

[ <

L]

Settings | Details | Last Index | Metering || | Triggered events
Test| - Internal [ —
Gain
) — Range[ =
Puse[ — [ - Mode| —
i 10-10-27 10-06-24 [MT)
(2] — Trigger | ——

Settings | Dotails | Last Index | Metering |
Test| - Intemal | —

Gain ———— Range[ —
Puse[ - [ - Mode| =

() E—— Trigger | ——

The distance to the fault from the fault locator is displayed in the result box in meters.

After testing if the graphs don’t align they can be adjusted on the horizontal axis by the up and down

buttons.

TDR Viewer

L

e

-

Manual Tests
Test Trace
W 101112 030213 [¥ Nelntenal] |

d Gain:10 Intemal: 20
ﬂ Pulse:2 Range: 400m

Reference Traces
I [10-11-12 090224 (B-N=Intemal] |

j Gain: 10 Intemal: 20
ﬂ Pulze:2 Range:400m

M [104142 03.03.20 [F-Nertemal) =]

_;J Gain:10 Intemal: 20
ﬂ Pulze:2 Range: 400m
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9.5 Intermittent / Transient Fault Location

After successfully connecting to the T-P22 you should always record all three phase to neutral graphs

and all three phase to phase graphs. When recording phase to phase the Balance should be reset as

the parameters are different for phase to phase faults. This helps when finding the distance to fault

as you have all the possible combinations of healthy wave forms and can compare them to the

graphs obtained through fault conditions.

Click on ‘ARM’ and you will see a message asking if you want to arm the device use the current

settings and if the settings are correct. Click ‘Yes’ to arm the device.

For the following steps we have induced a Transient Fault between the Red phase and Neutral to

trigger the device.

Connect to device then using the ‘Event Index’ pick the most
recent event. The T-P22 can hold up to 20 records on its
internal memory. The (-) in front of the record shows that

the record has not been down loaded to the PC. The
front of the record shows that the record has been
downloaded to the PC.

Event Index

~
10-11-2414-20-19 18-
101115150004 17 -
101115145322 16
101115143446 15 -
101112030345 14+
101112 05.06-24 13+

(+) in

101026 12.01-28 08- ¥

Select All | Clear All
Get Data

Receiving C:\T-P2X Master\Systems\Scotti...

&

Fieceiving data

4

Transfer Details
Transferred: 1024
Total Size:

Time Elapsedt
Block Size: 1024

Cancel

To download the record double click the record or click on the record and click then on ‘Get Data’.

The software will then start to download the record on to the PC. After the record finishes

downloading the (-) will change to a (+) showing that the record has been downloaded.

Next using the Main Event Viewer click to select the |
record off the ‘Triggered events’ Record list. This will
a graph on the Event Viewer.

Next you can Right click at any point on the graph to

the brown cursor along the graph and observe how the
graphs on the ‘TDR viewer’ changes. The curser can be
moved to one of 64 pulses injected in to the cable shortly

before and through the fault.

The blue curser can also be moved along the
graph just like the brown curser. This is normally
kept at a point on the graph where the circuit was
still healthy.

We can view both graphs side by side and find
the point where the waves start to separate. This
is the start of the fault.

The distance to fault from the fault locator is T

displayed in the result box in meters.

B Scottish Power T-2X Master

\ow @

ast Muithouse Loan Edinburgh\LB 28C422-026 SPZ9\10-11-25 03-42-11.tig
bringup |34
. Q
a |
|
move
| K | o
Triggered events Settings | Details | LastIndex | Metering ||
Test [R-N=Intemal Intemnal | 30
Gain =7 Range [ 400m
Pulse [ On 2 Mode | TDR
10-10-27 10-06-24 [MT) FSD| 1000A Trigger [Chi(vn)

Sysiem Selecior Camgurston  Camens Montor Cann
Jab Selector TOR Vicwes

i Lucal jobs ony

300 [ Muibouss Loan Edes = |
Lacation 5 751 -] I

Unit (72026 5F29 - |

[ UseModem  [COM1S -]

r [ 5 <

Fanel Dognustc Touks Windows Tooks Moot Exit

(1071 2503706 B Aeitendl =]
| G0 rhemal 40

- | Pukie2Rargs 4000

Relwtsncs Trucss

I 10712505 el =]
| (G0 rbemet 48

- | [Pukie2Rargs 8000

™ (071250568 Framenah <]

acannect iram. 922

sob Mo Lose Ednben <]

o 175 =

Prnpagotion speed Rt

*BA0R /21 mial | T e

=|
| [Puise2 Rarge: s

THS Locator
Locate 81 | Locate #1 | LOCK |

U (2202 583 2| stotu

Muithouse Luan Edinbusgh\LB 20C122-026 SP29V10-11-25 094211 g

Ml

[l ___|
jgescd eveets

7l

1112 05.09-45 (14 Test A H-intmnal
112090624 (1) B
1-12 00-00-06 (WT) "

11 00.21 50 (02) Fulse

109 120945 (1)

1027 10.0524 (41)

Mare | 107
Trigger [Ch1Vi]

Fie o Faed.

Locate 82 | Locats 82

RESET |

If the graphs don’t align as you move along the

wave on the Event Viewer you can offset the graph using the two scrollbars highlighted in brown and

blue.
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The location of / distance to the fault can be confirmed by,

1. Going through the range of Pulses and

B4 scattish Power T-P2X Master
Syatem seectn Confuraton Conms Momtor  Conr Sanel Dagrosc Tods rcs Tons about Eet

confirming the point that the two graphs iete s e —

start to separate. o R — -
T | [ [101125 09355 [ Bariems) =]
‘ |
2. By using one of the graphs recorded before r — _ Mo s 2
o the devi g o th vtz [ el
arming the device and comparing it to the e e e
graph obtained under fault conditions. L R i e L

Muithoute Loan Edebsgh\LB 200322026 SP2N10-11-25 094211 Muishoize Loan EdinburghtLB 280\22-026 SP29V10-11-2% 094211 g

2 2

A zoomed out version of the graph is on the ‘Second - i Q_\V/ n
Event Viewer'. In this you can see the waveform 2 a

=] Ol ) | : el

before and after the fault. You can also see how the e R
. BUEERALS G o | (RORERMLL ST e
voltage dropped during the fault and recovered heate) | e e | S s e || mr s e

after the fault.
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Connect through either Bluetooth or GSM/GPRS in this case we will use the Bluetooth connection as
the laptop and T-P22 are at the same location.

In the Job Selector
e Select the connection medium
e Click on connect
e On connection the Control Panel should appear over the secondary event window
e The current settings and index file will be populated automatically

Before starting to configure the locator the operator should have at hand the cable length and the
fault condition or at least the best estimate of the fault condition.
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10. FILE STRUCTURE

10.1 Folder Tree

Located in D:\

Folders b

PerfLogs -

. Program Files /
4 ) T-Pdx Master

4 Systems

F] Scottish Power <«

T-P2X Software

F lobs
4 Anglesey
F Polebox

22000022
Birkenhead /

4 Blinkbonny

Svstem — Scottish Power

Job - Blinkbonny

4 | Falkik ¢

22027
Endﬂqud::\\\\‘~\\\\\\\\\\\\

Calder court
Carluke

Cheshire

Colwyn Bay
Cotswold Grange R
Craigendwood East
Crewe

Crewe Toll Edinbur:

Cumbernauld -

10.2 Example of Files in Instrument Folder

Folders

=l ) T-Pzx Master
Appcoms
= ) Swstems
= ) Scottish Power
= ) Jobs
= ) Blinkbonmy
= |} Falkirk.
] o7-0z7 |
+ | ) Falkirk
+ |3 Phil
+ () Scottish Gas Sighthill
4 ) Thorn Road

33

Location - Falkirk

Instrument — 22-027

Fault Records in Folder

X || 08-05-31 00-16-43.trg
o | 05-06-04 04-34-55.trg
05-06-04 04-41-46,trg
05-06-06 09-41-16.krg
05-06-06 09-57-44, brg
08-06-21 07-02-12.trg
[Z] 22-027 Log_on.bxt
[Z] 22-027 Settings.txt
22-027.10%



11.

111

CONNECTION

Bluetooth serial port
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12. TRS MODE

This is a two ended method using travelling wave technology. It can only locate a fault on the direct
cable route between the two T-P22’s. If a fault is down a teed cable then the location would be the
breeches joint for the tee.

This is a specialised mode of operation and is not intended for general use at this point in time.
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13. IHOST

13.1  Logging In

The address of iHost is http://www.nortechonline.net/ihost/

plorer provided by Dell

& https:/fwww.nortechenline.net/ihost/user_login.php hd % +3 | X [ Google 2 '
— —
Go 8[? 2 E Search 1'@ hd EEIV @ - ¥% Bookmarks+ @ Find ~ :'}Check = (\’JAutoF\II = Qy > ':'Signln ~
— _ »
i-Host : Login = |sp B Gk To
o ahe I@ Host : L l l ﬁ'E'H'-LPage' J Tools =

-

nortech

Welcome to iHost
To login, please enter your username and password below.

Username:
Password:

©Nortech Management Ltd, 2 2.0.17.94

€ Internet | Protected Mode: On #100% ~

Usernames are not case sensitive, passwords are case sensitive.
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@ ' - g. http://www.nortechonline.net/ihost/index.php?redir=sys_overview.php - |*4 [ X [ Google Fol v
Google| 8~ =] Saarch«lui‘.;' - dp- | B - € Bookmarks~ | [@ Find + %% Check - ] AutoFill » ¥ €y + ( )Signln ~
Wk I@\Host li % v~ B - o v :}Page v {( Tools v >
i-.ﬁ
A
eDF
User: Simon Hodgson (EDF - Keh System Overview | Events | Maps | Journey Replays | Trends | Con Custom Pag gram
All Units
Il = = een =] v Views: Al Unts _
5 Croydon
|3 Dallis Sub Station  serial No Job Location Last Communication Communication Status
5 GAMMONS LANE B8944125205129279689  Wendover 4 way box 13/04/2009 12:02:29  Successful
5 mountfield box 8944125202049467288 rayners estate 2 sub station 13/04/2009 09:21:16  Successful
I 5 mountfield rd 8944125205129279705 GAMMONS LANE WAY34 13/04/2009 09:13:26 Successful
|5 rayners estate 2 8944125202033241046 Dallis Sub Station Way 3 13/04/2009 09:13:17 Successful
|5 stevenage 8944125205129279762 mountfield box fink box 13/04/2009 05:06:32 Successful
5 TOMS car 8944125202049466967 mountfield rd way 1 10/04/2009 09:13:05 Timed Out: No Response
[ wendover 8944125205129279747 stevenage pottery room 09/04/2009 14:00:23  Timed Out: No Response
= sen 8944125205182836003 Addington Sub station 08/04/2009 15:58:29 Timed Out: No Response
X 8944125205182835807 TOMS CAR KENTON 11/03/2009 12:32:45 Timed Out: No Response
& Addington 8944125202049467007  Croydon office 12/02/2009 14:36:12  Timed Out: No Response
10 RTUs
Version: 2.0.17.34 (SRVOE} Page Genersted: 13/04/2008 14:33:17 BST
Done @ Internet | Protected Mode: On #100% -

e Folders on left hand side filter the main list

e Units listed in bold have unacknowledged events

e Clicking on column titles sorts by that column

e Usethe button to change which columns are displayed and the order they are displayed

in.

e Usethe v button to acknowledge all events for all units.

e Click on a unit to view the Unit Overview Screen

e View the date/time of last poll and the current status of a device.
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13.3

Event Log View

& iHost - Intemnet Explorer provided

Ko ke & hitp:/fwww.nortechonlinenet/ihost/index. phpredir=tu_events.php « |42 | x [ Google £ -
= —

Go gle 2~ E Search 1'@ = EEI' @ - ¥% Bookmarks~ @ Find ~ Q:}Check h (\UAutoF\II = % < ':'Signln 2
v o I@\Hust — B -~ &= vQ}'Eagevf‘-iTgo\s'”

(EDF - Kehui)

I v Event Filter: Off View InputEvents v AlEventStetuses v | | [
[ Croydon Start Date 13 - Apr - 008 - End Date 13 ~ Apr v 000 Refresh Today
|5 Dallis Sub Station
& GAMMONS LANE Serial Mo Event Time Event Description User Data 5 Job
I & mountfield box 8944125205129279689  13/04/2009 09:26:30.000  Event Reset Wendover
& mountfield rd 8944125205129279689 13/04/2009 09:26:29.000 Event Triggered Wendover
[J raynersestate 2 gg44795205120279688  13/04/2009 09:25:37.000 Event Reset Wendover
|5 stevenage 8944125205129279689 13/04/2009 09:25:36.000 Event Triggered Wendover
[ TOMS CAR 8944125202049467288 13/04/2009 08:51:47.000 Event Reset rayners estate 2
|5 Wendover 8944125202049467288 13/04/2009 08:51:46.000 Event Triggered rayners estate 2 =
=32 spN 8944125202049467288 13/04/2009 08:49:48.000 Event Reset rayners estate 2
5 Addington 8944125202049467283 13/04/2009 08:49:47.000 Event Triggered rayners estate 2
8944125202049467288 13/04/2009 038:32:03.000 Event Reset rayners estate 2
8944125202049467288 13/04/2009 08:32:02.000 Event Triggered rayners estate 2
8944125202049467288 13/04/2009 08:30:46.000 Event Reset rayners estate 2
8944125202049467288 13/04/2009 08:30:45.000 Event Triggered rayners estate 2
8944125202049467288 13/04/2009 08:28:37.000 Event Reset rayners estate 2
8944125202049467288 13/04/2009 08:28:36.000 Event Triggered rayners estate 2
8944125202049467288 13/04/2009 08:26:08.000 Event Reset rayners estate 2
8944125202049467288 13/04/2009 08:26:07.000 Event Triggered rayners estate 2 | |
8944125202049467288 13/04/2009 08:25:48.000 Event Reset rayners estate 2
8944125202049467288 13/04/2009 08:25:47.000 Event Triggered rayners estate 2
8944125205129279689 13/04/2009 04:19:27.000 Event Reset Wendover
8944125205129279689 13/04/2009 04:19:26.000 Event Triggered Wendover o
& Internet | Protected Mode: On #100% -

e Page works in a similar manner to the System Overview screen.

e Right clicking on an event allows it to be acknowledged

vent Time Event D¢
3/04/2009 09:26:30.000 Event F
3/04/2009 09:26:29.000 Event T
3/04/2009 09:25:37.000 Event F
Hodjpory l]. Unacknow ledged 1
3/04/2009 0 Aicknow ledged F
3/04/2009 0 T

RTU Owerview
Show Status Histary
Delete

e Toolbar provides several methods of filtering events

e Pair of event triggered/reset events created every time the device detects a disturbance.
Each pair has a trigger file associated with it that may be used to locate the cable fault
location.
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13.4  Unit Setup

Host - Internet Explorer provis

h < g‘ http://www.nartechonline.net/ihost/index.php?redir=sys_overview.php - [+#| X || Google £ -
—
Go gle 2~ E Search 1’@ = lfil' @ - ¥% Bookmarks~ @ Find ~ Q:}Check h (\UAutoF\II = % < ':'Signln 2
W % :[@Hust X l@ Nortech Managment Ltd, [_I - v i=h v [} Page = {0 Tools v -
LS
vy
EDF
User: Simon Hodgson (EDF - Kehui) System Overview | Evants | Maps | Journey Replsys | Trends | Configurstion | Reports | Custom Pages | Disgrams | System Status | Refrash:On | Logout
All Units s
=D epn E
@ Croydan J Unit Setup | | User Data | ‘ Binary Inputs ‘ | Eile Download
|5 Dallis Sub Station
5 GAMMONS LANE
5 mountfield box
3 mountfield rd RTU Serial No 8944125205129279689 | Change
5 rayners estate 2 Group EPN -
k g stevenage RTU Type Name Kehui LV Fault Locator I
5 TOMS CAR RTU SIM Card No 07969855624 I
| |5 Wendover Comms Method TCP/IP (RING inftisted)} v
= spn Call Hold Time 150 | Seconds B
5 Addington Auto Poll Enabled W
Auto Poll Interval 0 Days|1 Hours
Auto Poll Period 06:00 w 0B:59 ¥
Auto Poll Day of week Any -
Last Maintained 15/01/2009 [Reset
Maintainance Due 10 Years w» 13/01/2019
Parked r
Farked Reason ~Select- w
Delete RTU Save Changes Cancel
Version: 2.0.17.54 (SRVOS} Page Generated: 13/04/2005 17:32:55 BST =
I @ 0 Internet | Protected Mode: On #100% -
e Most settings won’t need to be changed.
e Group is probably the most used setting on this screen, affects which group the T-P22
appears in down the left hand side.
e Canincrease/decrease device polling interval if required
e Use Parked to disable a unit from polling and notifications if required
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13.6

13.5

Unit User Data Setup

8~

Google 8+ I~ m.m*»@ - e | - ¢% Bookmarks~ | [@ Find - % Check - ] AutoFill = ® < - (I Signln -
W [giHast l ] %iov B) v # v [Page v @3 Teols v
I
A
€DF
User: Simon Hodgson (EDF - Kehui) System Overview | Events | Maps | Journey Repisys | Trends | Configuration | Reports | Custom Pages | Disgrams | System Status | Refresh:0n | Logout
All Units RTU Configuration: 8944125202033241046
= LI EPN I
| g Croydon Unit Setup User Data | | Binary Inputs ‘ | Eile Download ‘
Dallis Sub Station

5 GAMMONS LANE .

o mountfild box figuration

5 mountfield rd Job Dallis Sub Station Addressee

3 rayners estate 2 Location |Way 3 | Address -

[ stevenage

5 TOMS CAR

3 wendover Serial No |22*123 | Postcode | |
2B sey User Data 3 | | Latitude | |

[ Addington User Data 4 | | Longitude | |

User Data 5 | |
User Data 6 | |
Save Changes
Version: 2.0.17.54 (SRVOS) Page Generated: 13/04/2009 15:14:50 BST

Done & Internet | Protected Mode: On ®100% -

e Several customer definable data fields are provided.

e Important that Job and Location are updated when device is moved.
e A history of changes to this data is automatically kept by iHost

e Other fields are currently unused by EDF

Notes Screen

oki cB300 word booklet L~

-] sﬁmh+ @+ cpr | B+ €% Bookmarks~ | (@ Find + %% Check - Y| AutoFill + €4 - ( Signln -
x Iguunech Managment Ltd. ]7] - - e v [ Page v % Taols v

|| @DF e
User: Simon Hodgson (EDF - Kehu
All Units
=D EPH
[§ Croydon
| Dallis Sub Station
[ GAMMONS LANE
5 mountfield box
5 mountfield rd
| rayners estate 2

| 5 stevenage
|| G Toms car
| 5 wendover
=k

5 Addington

)

RTU Notes

|

New notes can be added here -

Events | Maps | Journey Replays | Trends | Configuration | Reports | Custom Pages | Diagrams | System Status | Refresh:On | Logout

|

Version: 2.0.17:34 {SRV05)

Page Generated: 13/04/2009 17:26:27 BST

'Done

jril € Internet | Protected Mode: On ®10% v

e The notes screen allows a narrative to be recorded for a device.
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13.7

Notifications

phpredir=sys_overview.php ¥ [ 43| X | Google

Google| 8 ~

—
[<] s=a.:h+ - - | 5 - % Bookmarks~ | [& Find = %% Check = ] AutoFill = ? €4 = ( Signln -

W [@.Hm

- - i v [ Rage v i Tooks v

User: Simon Hedgson (EDF - Kehui)

Con

Trands

Custom Pages | Disgrams | System Status | Refres!

Events | Maps | Journey Replays
s §944125205129279689, Wendove!
| Copy All H

n | Reparts

Add New MNotifications ‘ Address Book Save Enabled Changes H Cancel |

[d croydon

{3 Dallis Sub Station
4 GAMMONS LANE
5 mountfield bax
[d mountfield rd

[ rayners estate 2
|3 stevenage
 TOMS CAR

5 wendover

=2 spy

Enabled  Point

]

Event

Change Person

Triggered
Auto Poll Call - Failed

Change Persan

Triggered

Change Person

Triggered

D Bidder St (andy.turner@edfenergy.com)
I~
¥
D cherrelle (cherrelle.brinkley@edfenergy.com)
I
D Tom (Tom.Jeffrey@edfeneargy.com)
~

Event
RTU Event Source

Event

e A e R

Event

[§ Addington
All Notifications are currently disabled for the following Contacts:
with selected: Delete—"
Version: 2.0.17.54 (SRVOS) Page Genersted: 13/04/2009 14:34:05 BST
Done € Internet | Protected Mode: On #100% -

=1

iHost can send SMS and/or e-mail notifications when the device has triggered.

Means system doesn’t have to be continuously monitored.

phpiredir=sys_overview.php Garmin Edge 705

Google| 8 ~ o i Search *n@ - o

B~ €7 Bookmarks~

[@ Find + " Check ~ =] AutoFill = 2 €4+ ()Signln ~

& | von B B v @ - @ v B r Tk
<2
eDF

User: Siman Hodgson (EDF - Kehui)
All Units
El=1-21
5 Croydon
|5 Dallis Sub Station
3 GAMMONS LANE

RTU Notification Setup - Serial Number: 8944125205129279689, Wendovel

Please select from the Available Events for Event: Events to be notified about:

[ mountfield box Points below: Svent > Triggered

5 mountfield rd Binary Logs Buffer over-run r

3 rayners estate 2 RTU Event Source Fiutter Detaction Autc-Dissble r

Flutter Datecton Autc-Enzble r

5 stevenage foet r

5 TOMS CAR Triggered icd

|5 wendover
=D sen Hold Ctrl to select more than one)

|5 Addington

Version: 2.0.17.54 {SRVDS) Page Generated: 13/04/2009 15:50:34 BST
Done & Internet | Protected Mode: On #100% - |
e Add users to the address book before creating new notifications.
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13.9

Unit Overview

t"\§) o OSign]n >

[ v @ v [hPagew GFTools v

All Units

System Overview | Events | Maps | Journey Replays | Trends | Configuration | Reports | Custom Pages | Disgrams | System Status | Refresh:On | Logout

Unit Overview for: Wendover (8944125205129279689)

=Dern Delete  Replace Device Acknowledge All Events  Motification Setup  Call Now  Show Map  Event Priorities  Event
5 Ccroydon Log File Download Control Panel
|5 Dallis Sub Station
8 GAMMt?E I:NE Location [Edit] [ Last Reported Status [Edit]
a mountield box Job Wendover RTU Type Kehui LV Fault Locator
15 mountfield rd Group EPN Maintenance Due 13/01/2019
{5 rayners estate 2 Location 4 way box Call Statistics 152 /43 / 152
|5 stevenage Serial No 22-110 Last Communication 13/04/2009 12:02:29
ﬂ TOMS CAR User Data 3 Next Autapoll 13/04/2009 10:13:11
5 Wendover User Data 4
c User Data 5
=0
SPH User Data 6
5 Addingten
Digital Inputs [Edit] |l 1ast 5 Events [View More]
Event Reset |  EventReset 13/04/2009 09:26:30.000
Event Triggered 13/04/ 2009 09:26:29.000
Event Reset 13/04/2009 09:25:37.000
Event Triggered 13/04/2009 09:25:36.000
Event Reset 13/04/2009 04:19:27.000
Notes [Edit]
Version: 2.0.17.94 (SRVOE) Page Genersted: 13/04/2009 14:33:47 BST
Done @ Internet | Protected Mode: On #100% - ‘

e Provides the entry point into:

O

o O O O

Location setup
Notification Setup
Event View
Control Panel

File Download

42




13.10 Address Book

lost - Internet Explorer provi

Ko ke & hitp://www.nortechonline netfihost/index phpiredir=sys_overview.php ~ | +2 | % | Google R
Go gle 2~ E Search 1’@ = lfil' @ - ¥% Bookmarks~ @ Find ~ Q:}Check h (\UAutoF\II = % < ':'Signln 2
T I@‘Hvst l_l T v B v & v 2hPage v Tk v
o
Al
EDF !
User: Simon Hodgson (EDF - Kehui) System Overview | Events | Maps | Journey Replays | Trends | Configuration | Reports | Custom Pages | Disgrams | System Status | Refresh:On | Logout
All Units
Il = = een Add Contact || Cancel
5 Croydon
|5 Dallis Sub Station m Add T el o
5 GAMMONS LANE ame .ress DIICE-\OHI etho atus :
mountfield box ady adrian.gaskin@edfenergy.com SMTP E-mail Enabled [Edit]
I E tield rd Bidder St andy.turner@edfenergy.com SMTF E-mail Enabled [Edit]
@ mountie strt 2 cherrelle cherrelle.brinkley@edfenergy.com SMTP E-mail Enabled [Edit]
5 rayners estate Gareth  Gareth.Nicholls@edfenergy.com  SMTP E-mail Disabled [Edit]
5 stevenage Tom Tom.Jeffrey@edfenergy.com SMTP E-mail Enabled [Edit]
@ TOMS €AR With selected:[Delete]—T
5 Wendover
=B 5Py Version: 2.0.17.54 (SRVOS} Page Genersted: 13/04/2003 14:34:20 BST
5 Addington
Done @ Internet | Protected Mode: On ®100% -

e List of e-mail/SMS addresses that can be used for notification.
e An address book entry must be defined before new notifications can be created

e Possible to disable all notifications for a user (e.g. when that user is on holiday)
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13.11 Kehui Control Panel

& iHost - Internet Explorer pravided by Dell

)M & | http:/fwww.nortechonline.net/ihost/findex.php?redir=sys_overview.php o -
Google | &~ E| Search {rﬁ,‘:- q}v‘ 8- % Buukmarks'l [& Find - "% Check - | AuteFill - > % - (SignIn ~
4 | @ iHost oo B v &= v [ Page v ) Took =
All Units @
= D2 EPN Call Status: Not connected

5 Croydon
5 Dallis Sub Station Call Lan?th:
3 GAMMONS LANE |
5 mountfield box - -
| 5 mountfield rd FSD | 80008 Phase & Connect
g rayners estate 2 Gain Balance | Mod= Model
5 stevenage Pulse (2 Trigger Mod TDR& TRS
5 TOMS CAR rigger Mode o ‘ol
Range | Shert It e =]
4 Wwendover i 2 Voltage Trigger R |
=D spn Mode | Eche TDR Mode Threshold | 25
3 Addingten TDR Mode Duration
Last 20 files received:
8944125202049467288 Settings.bt ™ | | Open
Done @ Intermet | Protected Mede: On #100% ~

e Used to configure the T-P22

e Once a connection has been established, configuration parameters can be updated and tests
run to view the effect of the changes.
‘€& i-Host - Internet Explorer provided by Dell - - ——— I EIEI—J

B A — . - . - — |
L L2/ |§_ http://www.nortechonline.net/ihost/kehui_graph.phpirtu_id=6695&filename - | *}| x | | Google R~
Google - E| Search *' '«‘\jl = C::.i" | @J = ﬂ? Bookmarks ~ | IQ Find ~ >* t‘i\‘ < Signln ~
»

L dR @ i-Host fp v B - o= v |- Page v { Tools =

m

Time

Test |R-N=Model | Model |10 Threshold |25
Gain |10 Hi Range Short Duration 3
Pulse 2 On Mode TDR Pre/Post 6/2
FSD  8000A Version 10 Injection 383

Trig |Ch3(vhb) Unit T-P22 Block Count X

Version: 2.0,

Page Generated: 13/04/2008 16:09:38 BST

Done €D Internet | Protected Mode: On ®100% -

e Double click a .vlt or .trg file to view the AC Waveform
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13.12 Downloading Files

lost - Internet Explorer pros

@ . < g‘ http://www.nartechonline.netfihost/index.php?redir=sys_overview.php = | *#1 [ X || Google L -
e —
Google 8 - E Search 1'@ - qp~ | B - ¥ Bookmarksw | (@ Find = % Check = | AutoFill = 2 € « (Signin ~
v o I@\Host 2 v B - & v [}Page v £ Tools v
ot
A
eDF "
User: Simon Hodgson (EDF - Kehui) System Ov ¢ | Events | Maps | X Trends | Configuration | Reports | Custom Pages | Di System Status | Re
All Units
N EE=1=51
4 Croydon Unit Setup | | User Data | ‘ Binary Inputs ‘ | File Download
|3 Dallis Sub Station
5 GAMMONS LANE Job : raynersestste 2w LOCAtion : subststion
I (& mountfield box File Job Location  File Size  Date Created
& mountfield rd [View] 08-12-15 10-00-55.vlt rayners estate 2 sub station 11.3KB  15/12/2008 10:00:55 [
8 rayners estate 2 [View] 08-12-15 10-01-29(RN=Model).tdr rayners estate 2 sub station 640 bytes 15/12/2008 10:01:29 [
[5 stevenage [View] 08-12-19 17-38-54.vit rayners estate 2 sub station 11.3KB  19/12/2008 17:38:54 [©
[3 TOMS CAR [view] 08-12-19 17-39-17(YN=Model).tdr rayners estate 2 sub station 640 bytes 19/12/2008 17:39:17 [
|5 Wendover View] 08-12-19 17-39-36(YM=Model).tdr rayners estate 2 sub station 640 bytes 10/12/2008 17:38:36 [~
=32 spN View] 09-01-06 09-47-01.trg rayners estate 2 sub station 11.3 KB 09/02/2009 15:13:32 [
g Addington [View] 08-01-06 09-47-26.trg rayners estate 2 sub station 11.3KB  09/02/2009 15:14:20 [
View] 09-02-09 15-15-06.vit rayners estate 2 sub station 11.3 KB 09/02/2009 15:15:06 I
View] 09-02-09 15-20-35.vit rayners estate 2 sub station 11.3 KB 09/02/2009 15:20:35 [
View] 09-02-09 15-27-04.vlt rayners estate 2 sub station 11.3 KB 09/02/2009 15:27:04
Views] 08-02-08 15-27-35(RN=Model).tdr rayners estate 2 sub station 640 bytes 09/02/2008 15:27:35 [~
View] 09-02-10 09-45-10.vlt rayners estate 2 sub station 11.3 KB 10/02/2009 09:45:10 ™
View] 09-02-10 12-12-08.vit rayners estate 2 sub station 11.3 KB 10/02/2009 12:12:08 ™
View] 09-02-10 12-18-14.vit rayners estate 2 sub station 11.3 KB 10/02/2008 12:18:14 [
View] 08-02-10 12-18-46(RN=Model).tdr rayners estate 2 sub station 640 bytes 10/02/2000 12:18:46 [
View] 09-02-10 12-26-16.vit rayners estate 2 sub station 11.3 KB 10/02/2009 12:26:16 [
View] 09-02-10 12-35-03.vit rayners estate 2 sub station 11.3 KB 10/02/2009 12:35:03 [~
View] 09-02-10 12-44-50.vit rayners estate 2 sub station 11.3 KB 10/02/2009 12:44:50 ™
View] 09-02-10 12-52-3 rayners estate 2 sub station 11.3 KB 10/02/2009 12:52:31 [© o

e Internet | Protected Mode: On #100% -

e Individual files can be downloaded by clicking on the file name, or viewed by clicking [View]
e Job and location filters can be set to view files for a particular installation

e  Files must be imported into the Windows Application T-P2X Master for analysis.

Jendover 4 way box 11.3 KB 12/04/2009 08:07:51
Jendover 4 way box 11.3 KB 12/04/2009 09:12:51 7
Jendover 4 way box 11.3 KB 13/04/2009 07:04:18 W
Jendover 4 way box 11.3 KB 13/04/2009 07:04:50 ¥
Jendover 4 way box 11.3 KB 13/04/2009 08:07:54
Jendover 4 way box 11.3 KB 13/04/2009 09:13:08 ¥
Jendover 4 way box 11.3 KB 13/04/2009 10:24:30 W
Jendover 4 way box 11.3 KB 13/04/2009 10:24:59 ¥
Jendover 4 way box 11.3 KB 13/04/2009 10:25:32 ¥
75 bytes  13/04/2009 12:00:24 ™

Jendover 4 way box 144 bytes 13/04/2000 12:00:25 ¥
Jendover 4 way box 384 bytes 13/04/2009 12:00:31 W
Jendover 4 way box 11.3 KB 13/04/2009 12:01:04 ¥
With Selected : GCompress and Downlcsd  |G0|| Cancel

e Select several files and click ‘Go’ to download as a single .zip file
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13.13

Import Data into T-P2X Master Software

Burn

MName Date modified Type Size

|1 iHost_files.zin 12042008 161 c d (zipp... 39
Explore
Open
Extract All...

v (& Scan with ESET NOD32 Antivirus
Advanced options 3
L]

right clicking on the .zi

Once the .zip file has been download it should be extracted to C:\T-P2X Master\Systems by

p file and selecting ‘Extract All’

-
& 1, Extract Compressed (Zipped) Folders - —— -
Select a Destination and Extract Files
Files will be extracted to this folder:
CAT-P2X Master\Systems] Browse... '
[] Show extracted files when complete I
|

Uncheck ‘Local jobs only’ to view the data in T-P2X Master Station Software

£ EDF - Kehui T-P2X Master

o)

System Selector  Configuration Comms Monitor  Control Panel  Diagnostic Tools

Windows Tools  About  Exit

[~Job Selector |-TDR Viewer

- Manual

I~ Local jobs only

Job  [wendover - |
Location [4 waybos <]

Unit [8944125206129279689 ~
I~ Use Modem  [COM2 |

\
Phane Ho: ‘
I\ Use diatlprerin: [ 9 | }

Connect to T-P22

il

g
L |
g
L |
g

Job |Wendaver -

- TRS Locater

Locate #1 | Locate #1 | LOCK

pag: P

:’j 54.0% (v/2=81_0m/us)

7®m

Unit  [B944125205129279689 .

Status: [

Locate #2 | Locate #2 | RESET

Wendover\4 way box\03.04-13 08-25-36 (02)

Wendover\4 way box\09.04-13 08-25-36 (02)

il

F

il

s

I
R AT et e

T Range [ 400m

B -J. VT g
Triggered Event | Triggered Event

090413092532 (MT) ~ || Test/RN-intemal Intemal| 10 X Test[RN=Intemal Intemal| 10

09-04-13 08-26-29 (03

T Range [ 400m

U Pl n [ 7 Mode] DR Puiso[ O [ 7~ Mode] DR
030413 06.04-50 (MT) FSD| go00A  Trigger Chavb) 090413 06.04.50 (MT) FSD[ g000A  Trigger Chawh)
09.04-13 03-19-26 (01) e = Last indes 09.04-13 031926 (01) I Show Metering I Last Index
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13.14 Technical Support

We're here to help...

Phone: 08700 111992 (9am — 5pm Weekdays)

E-mail: support@nortechonline.co.uk
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14.

14.1 Permanent fault

FAULT CHARACTERISTICS

There are three permanent fault conditions

1) Solid phase to earth

2) Open Circuit

3) Phase to Phase

There may also be combinations of the above.

Falkirk\Westhank ClinicASP Unit 30%\06-11-23 D6-12-32 [17)

Triggered events
06-11- 23051823[19] -

06-11-23 06-14-07
06-11-23 06-12-32 1?

06-11-23 05-29-25 [16)
06-11-23 04-34-17 [15)
06-11-23 03-30-31 [14)
06-11-22 23-45-33 (13)

=

(+ Ewentz ( AL checks [
Event Parameters
Test |R-Y=Model Model | 20
Gain [ 9 |Hi Range [Short
Fulse [ 2 [On Mode

FSD | goopAa  WYersion

Trig | Ch2[vy) Unit [ T-p22

Show Metering

Threshold |15
Duration |3

TDR FPre/Post | 177
2 Injection [2431

Block Count [

In this example the yellow phase has permanently shorted to the red phase some time after the
yellow and blue fuses have blown.

14.2 Persistent fault

In many cases to the operator there is a permanent fault on the system as a fuse will blow

immediately on replacement. This is not normally the case as there may be a number of healthy

cycles before the voltage breaks down and the subsequent fault current to flow before the fuse

blows. This is enough to be able to get a fault location

Prestatyn\Builder Roady22000016\07-12-30 05-50-57 (17])

Piestatyn\Builder Road\220000165\07-12-30 05-50-57 [17]

/

/

/

=y

Triggered events

__

07-12-30 06-45-04 [18

O

{+ Events
Event Parameters

Test [R Y Model Model [ 14 Threshold [114

" AC checks [~ Show Metering

Gain Lo Range [Long Duration [3
15 g Pulse 3 On Mode [TDR Pre/Post [ 276
07-12-30 01-26-31 (14
4 FSD [ 1000A VYersion [ Injection (2303
Trig [Chifyr) Unit [T-P22  Block Count[xX

I

Gain
Pulse
F5D
Trig

07-12-30 01-26-31 (14)

+ Events
Event Parameters

Test [R-Y-Model Model [ 14 Threshold 114
9 [Lo Range [Long Duration

" AC checks [~ Show Metering

'3
3 [On Mode [TDR Pre/Post [276
1000A Version 6 Injection (2303
Chi(¥i) Unit [ TPZ2 Block Count[X

This is an example of a persistent fault the yellow phase has been reenergised while phase to phase

with the red. The red phase has been energised at almost the same time and the fault condition
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caused both the red and yellow fuses to blow. To the operator this would appear as instant failures
but there was nearly i/2 a cycle of ‘healthy’ condition to capture the fault.

14.3 Intermittent Fault

An intermittent fault is when the fuse will blow due to a fault condition but is successfully replaced.
This can be anything from thirty seconds when using a fault re-energising device to several hours if a
manual replacement. This tends to be the majority of operations. In this example the yellow phase
was re-energised just over an hour after the fuse failure.

Pladda AvenueiPort Glasgow\22-030\08-06-21 18-24-47 [14) Pladda Avenue\Port Glasgow'22-030%08-06-21 19-36-03 [15)
g\ |
- \/X\ \ WY\ :
A
Al

+
L L L

Triggered events + Events ( AC checks [~ Show Metering Triggered events i+ Eventz (" AL checks [~ Show Metering
08-06-21 19-36-34 [16) | Event Parameters 08-06-21 19-36-34 (16) _ || Event Parameters
15

08-06-21 19-36-03 Test [R-Y-Model Model 4 Threshold [15 -06- -36-03 (15 Test [R-¥Y=Model Model 4 Threshold [15
UBI]BII] 093407 [ ] Gain [ 9 [Lo BRange [Shot Duration [3 gg'ggfa 103%:_3; H g% Gain [ 9 [Lo BRange [Shoit Duration [3
08-06-02 10-57-36 [12] Pulze | 3 [0On Hc!de TDR PI?J’PPsl 2/6 08-06-02 10-57-36 [12) Pulse [ 3 [On Mo_de TDR Pl_efPf)sl 2/6
08-06-02 10-57-24 (11] FSD [ 8000A Wersion [ 7  Injection [3327 08-06-02 10-57-24 (11] FSD [goooA Version [ 7 Injection 1279
08-05-21 11-20-45 (10) | | Trig [Ch2(vy) Unit | T-P22  Block Count[% 08-05-21 11-20-45 (10) ¥ | Trig [Ch2(vy)  Unit [T-p22z  Block Count[%

14.4 Transient Fault

A transient is a fault condition that may be from a sub cycle event to one lasting several cycles that
does not blow a fuse. This may not even be noticed by the customer but often results in the
flickering lights complaint that may be the first indication of a developing fault. All three phases are
involve and all three recover.

(bl
RN
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15. TECHNIQUES

15.1 Service Faults

There is only one method of locating the service fault and that is to look for the open or short circuit
features on the TDR waveform.

15.2  Distributor Faults
15.2.1 Comparison Method

This method allows a comparison to be made between a healthy core and a faulty core by displaying
the two TDR waveforms simultaneously on the screen and determining the point of departure. The
first waveform e.g. the healthy core is captured and stored in memory and then the second
waveform e.g the faulty is captured and displayed on screen. The instrument is then set to display
the two waveforms on the screen and the point of departure is the fault location.

It is vital that the cores being compared are the same i.e. Ph-E with Ph- E OR Ph-Ph with Ph-Ph and
that the instrument settings are not changed when capturing the two waveforms. Although
comparing like with like the cores are not identical as there are normally service cable connected at
various points along the route.

While the fault condition may influence whether the operator may choose to use Ph-E or Ph-Ph it
should be noted that Ph-Ph will eliminate some of the reflections caused by the connection of single
phase services.

15.2.2 Difference Method
This method uses two sets of test leads and does not require the TDR to be balanced on connection.

The negative test leads are connected to a common core with the positive leads are connected to a
healthy and faulty core. This results in a single waveform with the fault location being determined in
the same manner as a service fault.
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16. EXAMPLES

The examples of actual fault locations have been included to demonstrate what is possible but more
importantly they are intended to provide some additional awareness of techniques that can be
employed and the useful information that can be extracted from the fault waveforms.

Ideally there will be an example covering all the modes of operation highlighting how to use the T-
P2X but also how to maximise the use of the functionality available.
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16.1 Glasgow — ElImbank Street

Fault Condition

This was a fault that could be counted on to be active when all three fuses were in circuit with the
Red and Blue phases being the cause of the instability. The cable only provides supply to a single-
phase street lighting pillar and has no customers supplied from it that have regularity constraints.
The cable is supplied from ElImbank indoor substation. In addition there is a tee off that lies in St
Vincent St also an indoor substation. This fault was expected to be active and provide many triggers
over a short period of time.

T-P20 Set Up

FIBRE CPTIC CABLEROITIoN UnceRTa

The T-P20 is looking into the fault from an open cable end and will only therefore be triggered by
voltage. There is no need for a blocking coil and the cores will all be similarly balanced.

Triggered Waveforms

This fault was expected to produce a large number of triggers from the day it was installed. This was
not the case and this proved to be a very stable fault for about three months. It was only on the day
before it was due to be removed that the fault was active blowing the Red phase fuse.
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This is the triggered waveform and clearly shows the =
fault and the Red fuse blowing. The Yellow and Blue
phases are both involved but recover after the Red
phase fuse ruptures. The Red phase has a high

resistance contact to the Yellow.

Waveform Analysis

The waveform to the right shows the sixty-four- .
pulse portion of the above waveform expanded. In
the corresponding TDR view the Blue line (healthy) HH H ] [ ‘ j n
will be pulse 1 and the Red (faulty) pulse 33. This ﬁ\ m P \ prl T A’ \ -
/ ' ’+\fu
AT

captures the fault while in the Red-Yellow condition.

This is the TDR waveform for the above pulses.

The faulty waveform can be seen to be going in a
negative direction to the healthy waveform at the
point of departure approximately 117m from the
substation. The fault is therefore 117m from St

Vincent Street Substation.

This is still the same trigger but the cursors
are healthy — pulse 1 and faulty — pulse 61.
Pulse 61 has been positioned to a point on

the waveform after the fuse has blown.

|—Metering

[ 202 vaks (198 volta ms) . | 156 voks (196 voks ms] | [ 14 volka (215 vaksimsl o |

~AC Waveform Yiewer

S etii

v Zoom

i T "R [1.221500  [Trigger: Ch2 [ Current FSD:700 A
Metering

h 202 volls (158 volts tms) . | 166 volts (198 volts mz] | [ cldwoks 2iGvalsmsy |

~AC Waveform Viewer

-

Ll

/ J { - / o
\ | ) A |
N ) U
ot 1
MLl Ml Lot L] + H HLE4 LA
h |
g ett
Iv/[33 Zoom
M put ||TRY 221500 | [Trigger: Ch2| [ Cument FSD:700 A
Locations  Connect Configuration AT Ancliss Viewer Seftings  About  Exit
- TDR Yiewer

|
|
| |
Har|| eU I 1 i

“TTH—HDNIV Fu:?‘nrcrn

Result

“Tﬂ Clear

YF
H B15 %

Metering

(l 202 valts (198 valts sl | 166 volts (190 volks ms) | el velts (215 velts mel A0 amps [

- AC Waveform Viewe

| | | | L L H HILHLELEHLH — Triggered
. ‘ ‘ ’d""‘\ T | ‘ AT v Record 7
I\

N / / A FTTTT I | |05-01-10

P, " 05-01-08

\ / WA ) ,}. 05-01-07

allat o e

ke h _08-

\ / I 04-08-04

/ Ay E 04-08-04

>( Ny / 04-08-04

/ \ A ‘\ J’

\ L l 1 ‘ ‘ —VYaoltage cl

In il H1 AtinAR T AR T AR AR | 05-02-28

Setti 05-02-07

VB S oom 05-01-02
M1 out [ RY [1.221500  [Trigger: Ch2 | Current FSD:700 A
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Th|$ time the Sp||t is at 87m and is positive relative Locations Connect Configuration A0 Analysis Miewer Seftings  About  Exit

- TDR Yiewer
to the healthy. This is because at this point the
departure point is the cable termination at |
Elmbank at the blown fuse.

]

- Range Interl. Pulxle YF Result
|39?ﬂ’7l]N|7 ’}:A(‘-B( Cr D ’7ﬂ|54_l]% ’7| 117 m Clear

The open circuit created by the blown fuse is also an opportunity to calibrate the T-P21 accurately
for the cable under test. Knowing the distance from the test point to the fuse allows the Velocity
Factor to be set accurately for this particular cable by setting the cursor on the open circuit and
adjusting the velocity factor until the correct distance is in the result box.

Conclusion

The fault position can be clearly identified relative to the T-P20. In addition the fault distance is
greater than that to the open circuit created by the blown fuse, which means that it has to be down
the cable that goes to the pot ends.
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16.2  Edinburgh — Blackwood Crescent
Summary

A location of sorts had been provided previously on this fault but not acted on. This was a new
attempt. Not only to locate the fault but to test new developments on both the T-P22 and iHost
functionality. The T-P22 used in this instance had several new features as listed below

1) —ve voltage triggering — it will only trigger on a negative going voltage.

a. It will not trigger on energisation. This means that there is a much better chance of
capturing a fault condition on a fuse replacement as it will not have to write the
energising trigger during which time it cannot monitor the cable.

b. This will use the memory space for more records that contain fault condition
information.

2) It will connect to the Nortech test iHost server to allow field trials with the analysis software
embedded in a web page.

Fault Condition

This was an intermittent fault that had repeatedly been flashing Blue — Yellow phases and blowing
the Yellow phase fuse only. In most cases it is preferable to inject phase- phase to increase chances
of a successful fault location.

T-P22 Configuration

The T-P22 was set for a Y-B injection with other parameters set normally. It was connected to the
open end of the suspect cable, in a link box, looking towards the tee to the substation and the cable
beyond the tee as shown on page 4. While this is the best connection arrangement for fault location,
it is not ideal for mobile communication. This particular T-P22 was registered on the Nortech test
iHost server and polled from there. It is a GPRS unit and has to be polled by a GSM call which it
drops before connection. It then initiates connection with iHost through GPRS which is company
policy. It cannot be connected directly from iHost as static i.p. addresses for sim cards will not be
issued by ITBS.
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First Results

The T-P22 had been installed for about seven days and had not missed a daily connection before
there were two fault triggers in close succession. Both resulted in the Yellow phase being lost and re-
energised automatically by the electronic fuse.

The analysis software screenshot is shown below and the highlights are

1) The AC waveform in the bottom left box shows a Y-B fault

2) The AC waveform in the bottom left shows a Y phase fuse blowing

3) The TDR viewer, top centre, shows a departure between healthy and faulty waveforms at
127m. This is the fault location relative to the T-P22.
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There are no triggers for the electronic fuse closing indicating that the negative triggering is working
as intended.

Fault Progression

As this fault has been ongoing for some time and is becoming political it was decided to cut the cable
as this was considered, from experience and same location from three subsequent triggered
waveforms, to cut the cable close to the location. The next step would normally be to wait and see
whether the next activity is from the substation or the link box. In this case it was possible to look for
the cut using the T-P22 in a normal manual test rather than a triggered one. The next TDR waveform
shows the test to see if the cut can be seen. It can at about 117m. This is not considered an accurate
position and can be a few metres out as it is difficult to position the cursor on the upwards point of
the positive reflection. There are no ac waveforms required as no triggered record has been selected
and the “fault’ TDR cursors switched off.
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However, the above record can be super imposed on a fault condition record within the analysis
software and this is shown below
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The fault can now be seen to be beyond the known reference position of the cut when comparing
the cut waveform with a pre-cut fault record and the distance to the cut can be more accurately
measured as we have a comparison waveform. This can further improved by using the moving
cursors to measure the distance between the cut and the fault and is shown on the next page
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This identifies the fault location accurately as 10m from the cut on the substation side. It also
confirms that the distance from the locator is only a target area due in some part to operator error

but more usually to the exact route that the cable takes (compared to the records) and in how it is
measured on site.

Geographic Layout and Cable Records
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There is a known error in the cable records as they indicate 25m from the T-P22 to the substation.

Two different instruments have indicated a distance about 41m and this may explain why the cut
is 10m from the predicted location.
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Site results

The fault blew a fuse the following day. The confirmed location relative to the cut was as predicted
some 10m beyond the first cut. No fault location device was monitoring that cable.

Conclusion
This has been a successful outcome for the following reasons

1) The fault repair will be in one excavation

2) Ihost embedded software worked exactly as intended

3) T-P22 —ve voltage trigger operated as expected

4) T-P22 manual test was successful

5) Different techniques used to progress fault in planned and timely manner.

6) It proves that the distance from the locator is indicative and will provide a target area.
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