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CONSULTATION WITH SEBAKMT

The present system manual has been designed as an operating guide
and for reference. It is meant to answer your questions and solve your
problems in as fast and easy a way as possible. Please start with
referring to this manual should any trouble occur.

In doing so, make use of the table of contents and read the relevant
paragraph with great attention. Furthermore, check all terminals and
connections of the instruments involved.

Should any question remain unanswered, please contact:

Seba Dynatronic Hagenuk KMT
Mess- und Ortungstechnik GmbH | Kabelmesstechnik GmbH

Dr.-Herbert-lann-Str. 6 Rdéderaue 41

D - 96148 Baunach D - 01471 Radeburg / Dresden
Phone: +49/ 9544 /68 — 0 Phone: +49 /35208 / 84 -0
Fax: +49/ 9544 /2273 Fax: +49 /35208 / 84 249

E-Mail: sales@sebakmt.com
http://www.sebakmt.com

© SebaKMT

All rights reserved. No part of this handbook may be copied by photographic or other means
unless SebaKMT have before-hand declared their consent in writing. The content of this
handbook is subject to change without notice. SebaKMT cannot be made liable for technical
or printing errors or shortcomings of this handbook. SebaKMT also disclaim all responsibility
for damage resulting directly or indirectly from the delivery, supply, or use of this matter.
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TERMS OF WARRANTY

SebaKMT accept responsibility for a claim under warranty brought
forward by a customer for a product sold by SebaKMT under the terms
stated below.

SebaKMT warrant that at the time of delivery SebaKMT products are free
from manufacturing or material defects which might considerably reduce
their value or usability. This warranty does not apply to faults in the
software supplied. During the period of warranty, SebaKMT agree to
repair faulty parts or replace them with new parts or parts as new (with
the same usability and life as new parts) according to their choice.
SebaKMT reject all further claims under warranty, in particular those from
consequential damage. Each component and product replaced in
accordance with this warranty becomes the property of SebaKMT.

All warranty claims versus SebaKMT are hereby limited to a period of 12
months from the date of delivery. Each component supplied by SebaKMT
within the context of warranty will also be covered by this warranty for the
remaining period of time but for 90 days at least.

Each measure to remedy a claim under warranty shall exclusively be
carried out by SebaKMT or an authorized service station.

To register a claim under the provisions of this warranty, the customer
has to complain about the defect, in case of an immediately detectable
fault within 10 days from the date of delivery.

This warranty does not apply to any fault or damage caused by exposing
a product to conditions not in accordance with this specification, by
storing, transporting, or using it improperly, or having it serviced or
installed by a workshop not authorized by SebaKMT. All responsibility is
disclaimed for damage due to wear, will of God, or connection to foreign
components.

For damage resulting from a violation of their duty to repair or re-supply
items, SebaKMT can be made liable only in case of severe negligence or
intention. Any liability for slight negligence is disclaimed.
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1 INTRODUCTION

This Operating Manual is intended to help the user in operating

Cable Fault Locator KMK 8 explaining the operation rules. While following
the instructions as given below, it is recommended to use the demo
program found on the CD inside the carrying case. Running the demo
under WINDOWS will show you the front panel of the instrument with
display and keyboard. By clicking with the mouse on the keyboard, the
“virtual” KMK 8 will behave as the real instrument, helping the user to
carry out complete measuring procedures, but of course only “virtually”.

1.1 Application

KMK 8 hand-held small size instrument is intended to test the quality of
telecom cables during installation and to locate cable faults. That
combined instrument provides the followings:

e Time Domain Reflectometer (TDR)

e Active bridge for comfortable automatic, and accurate DC, AC
fault location and resistance, capacitance measurements on lines
with only small interference voltages

e Passive Wheatstone bridge for DC, AC fault location and
resistance, capacitive measurements on lines with heavy interfe-
rence voltages

e A voltage measurement module for measurements of AC and DC
interference voltages at cable systems.

e Voltage meter module to measure the DC and AC interference
voltages on the line

e Warning and information-systems continuously informing the user
about interference voltages to ensure the best measurement
accuracy.

¢ Remote control system for the far end loop closing device

1-1
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In TDR mode KMK 8 can be used, to locate...
e Open ends

Shorted conductors

Water damage

Screen faults (interruption)

Loose connectors

Crimp faults

Simple or double split

Branches

Capacitance networks

Unwanted loading coils

Change of cable type

In active bridge mode KMK 8 provides:
DC fault location methods like:

e Murray,
e 3 Point
e Kupfmdller
e Repeated Kupfmduller
AC fault location methods like:

e Line break
e Repeated Kupfmduller

The measurement of parameters like:
e Loop resistance

Resistance difference

Insulation resistance

Cable capacity

Capacitive unbalance

AC, DC voltage

In passive bridge mode KMK 8 provides:
DC fault location methods like:

e Murray,
e Kupfmdller
e 3 Point

AC fault location methods like:
e Kupfmdller
e Capacitive unbalance

1-2



End to End synchronous current measurement with

e Graaf method using the DC interference voltages for fault location

The measurement of parameters like:
e Loop resistance
¢ Resistance difference
e Insulation resistance

KMK 8 provides remote control for far end devices like:
e KLC 8 loop closing device to close or open the loop during the
measurement (e.g fault location with Kipfmuller method).
e KMK 80S slave unit to measure the current at the far end in case
of fault location with Graaf method
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1.2 Application Guide for Fault Location

We are talking about cable fault when the insulation resistance of one or
more pairs (between wire and wire or between wire and ground)
becomes too low.

That usually occurs after strong rains wetting the insulation material in
discrete points (typically not along the whole cable).

During the trouble shooting the first task is to locate that points. The
name of this process is “DC Fault Location”.

Performing calculations KMK 8 always supposes that there is only one
faulty point on the tested cable.

In the opposite case the cable should be split into sections containing
only one faulty point so as to measure them one by one.

The fault location can be disturbed when the fault resistance
interconnects the faulty wire with a DC voltage source (e.g. an active pair
using DC voltage).
The applicable fault location method depends on the characteristics of
cable fault. In PRE MEASUREMENT,S/PAIR CONDITION survey mode
KMK 8 provides an extremely useful help for the user to find the best
method.
From the point of view of interference voltages the cable faults can be
included into three groups:
e The AC interference voltages are low and the DC voltage isn’t
intermittent
e The AC interference voltages are high but the DC voltage isn’t
intermittent
e The AC and DC interference voltages are extremely high and
intermittent

KMK 8 offers three fault location methods for the above mentioned three
groups:
e Active bridge - when the interference voltages are low
e Passive Wheatstone bridge - when the interference voltages are
high but moderately intermittent
e End to End synchronic measurement - when the interference
voltages are extremely high and intermittent (Graaf method)
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1.2.1 Active Bridge

The active bridge provides quick, comfortable, very accurate and
automatic measurements. There are two measuring modes to select:

e Sensitive mode providing extremely accurate test results even if
the measured fault resistances are very high. But high AC
interference voltages may overload the bridge indicator.

e Protected mode providing accurate test result even in the
presence of medium level interference voltages (if the fault
resistances are not higher than 3 to 5 MOhm)

It is recommended to start the measurement with sensitive mode. When
the interference voltages overload the indicator a warning appears
informing the user that the result can be inaccurate. In that case the
measurement should be repeated in protected mode.

1.2.2 Passive Wheatstone-Bridge

The passive bridge is not sensitive for external AC interference voltages
but its usage is not as comfortable as that of the active bridge. Measuring
methods like Kipfmdaller or Three-point methods require two or three
consecutive measurements. Measuring error may occur if the level of DC
interference voltage changes between the measurements.

1.2.3 End to End Synchronic Measuring Method

In the worst case due to high and intermittent AC and DC interference
voltages neither the active nor the passive bridge can provide satisfactory
result.

In that case the best tool is the improved version of Graaf method using
the interference voltages for the measurement. (No other measuring
voltage is added to it).

KMK 8 performs current measurements at the two ends of the tested
cable at the same time and calculates the location of fault of the rate of
currents. That means:

The higher is the interference voltage the easier to locate a fault!

The only drawback is: two instruments are necessary working in Master-
Slave mode. In that mode KMK 8 can communicate with another KMK 8
or with an intelligent slave device like the KMK 80S.

1-5
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1.3 General Features

KMK 8 has a graphic display an easy to use menu system and a many-
sided help system providing extremely simple operation for the user.

The displayed test results can be stored in the internal memory of the
instrument and transferred to PC:
KMK 8 has two USB ports for the transfer of test results:

e USB A host-port for USB flash drive (indirect transfer)

e USB B device-port for PC connection (direct transfer)

The indirect transfer is advantageous for the users who are not allowed to
install special drivers to their PCs.

IMPORTANT NOTE

For the time of measurements the PC should be disconnected!
High voltages on the line may interference the measurements or in
the worst case destroy the instrument or the PC!

KMK 8 calculates the cable length and the distance to fault by means of
the pre-programmed or user defined cable parameters and the preset
temperature.

KMK 8 is equipped with an internal rechargeable NiMH battery and a
processor controlled automatic charger-discharger circuit providing the
following functions:
e Battery capacity indication
e Charging process control
Normal charging
Fast charging
Battery regeneration
Battery initialization
Protection against deep discharging

The battery can be charged from mains or from 12V car-battery or using
a 100 ... 240 V AC charger.
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KEYBOARD, SOCKETS AND LEDS

MAIN MENU

MANUAL MEASUREMENTS:

[=1
CHARGE

MEAS SEQUEMCE:

OTHERS:

ACTIVE BRIDGE
PASSIVE BRIDGE
PRE MEASUREMENTS

GQUICK TEST
GUALITY TEST

HELP MENU

PC CONTROL

USE STICK

STORED RESULTS
CABLE LIBRARY
BATTERY MANAGER

SETTINGS
STATUS & OPTIONS

[ T T T ] caL |

DEE
sebakmr KMK 8

Controls

CABLE FAULT LOCATOR SET

©

Switches the KMK 8 on and off. The instrument has an
automatic switch-off feature to save battery life: switch-off
takes place automatically 10 minutes after the latest
keystroke. (see section 15.1).

measuring mode.

d

The function of the six Function keys depends on the active

START

STOP | | sequence or process.

Starts or stops the selected measurement,

ENTER

This key is intended to acknowledge a selected measurement
mode or a new parameter, or to carry out other changes.
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0
These keys are intended to select the required measuring
mode or to change a parameter.
v
-
These keys are intended to select the required option and to
adjust the position of vertical line cursor.
9

—
MARKER | | This key is intended to enter a minus sign or to set a vertical
maker in TDR mode

This key is intended to call the help function.

This key can be used for LCD contrast adjustment.

N
ESC This key can be used to cancel something.
?

“O- This key can be used for the control of back light..

smaaTH| | This key enters °0' (or a space pressing it twice) and
0 in TDR mode activates the SMOOTH function

1 This key enters '1'.

2-2
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AE’C This key enters 2" or A B C letters when required
DEF . ot .

3 This key enters '3' or D E F letters when required.
GJ;" This key enters '4" or G H | letters when required.
JKL . e i

5 This key enters '5' or J K L letters when required.
MNO . n i

6 This key enters '6' or M N O letters when required.

PQRS . - .

7 This key enters '7' or P Q R S letters when required.
TUV . o .

3 This key enters '8' or T U V letters when required.

WéYZ This key enters '9' or W X 'Y Z letters when required.

LEDs

= L

MAINS | Mains indicator

CHAERGE Charge indicator
— . .

MEAs | Measurement indicator
— . .

REMOTE | Remote control indicator

2-3
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2.1

Connectors & Balance Controls

1 2 3 4

0

5

6 7 8

é BALTA[V)\IEE —= - )

JOOOO 0

—

C B—TEMP— A E

o O |:| o BR:\E)IGE

———9-+ DEVICE HOST
12-16V usB

9 1011

Anti-theft protection

TDR balance

Socket to connect wire D in bridge modes, and L2 in TDR mode

Socket to connect wire C in bridge modes, and L2 in TDR mode

Socket to connect wire B in bridge modes, and L1 in TDR mode

Socket to connect wire A in bridge modes, and L1 in TDR mode

GND

Bridge balance M

2.1/5.5 mm coaxial connector for mains or 12 V car adapter

USB connector for connecting a PC

= |20/ N/OjO|~lOWIN|I=

- O

USB connector for connecting an USB flash drive

2-4
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3 OPERATING INSTRUCTIONS

3.1

Start up and general rules

Switch the instrument on.

First the opening display appears showing the name and e-mail
address of the manufacturer .

After the percentage of the BATTERY LEVEL will be shown.

2 seconds later, self-test indication and the MAIN MENU appears.

21/09/2005-1€:18:15 Battzra5n Mem: 100+
MAIN MEHU

HMAMUAL MEASUREMENTS:
ACTIVE BRIDGE
PASSIVE BRIDGE
PRE MEASUREMENTS

MEAS SEQUEMCE: QUICE TEST
QUALITY TEST

OTHERS: HELP MEHU
PC CONTROL
USE STICE
STORED RESULTS
CABLE LIBRARY
BATTERY MAHAGER
SETTINGS
STATUS & OPTIOHS

CAL

Basically, the user should follow the instructions appearing at the bottom
of each display in all measurement modes.

In most cases, the measuring, setting and editing modes are
selected by the menu-driven operation system. For selection use
the vertical cursor keys and then press ENTER.

The various cable and test parameters can be selected with the
function keys: F1 to F6. To facilitate and speed up operation,
some of the measuring modes can be selected directly with them
too.

The measurements can be started or stopped with the
START/STOP key. To return back to the previous display, press
ESC.



sebakmvr

3.2 Calibration

Pressing the CAL (F6) key the CALIBRATION menu appears providing
two options:

e (Calibration of test leads
e Self-calibration

Calibration of Test Leads

In that mode not only the resistance of test leads A, B, and E but also the
relay resistances of the input switch field will be measured, stored and
during the measurements compensated as well.

During the manufacturing process the actual resistance values were
stored but before the measurement of very low resistances or resistance
differences a repeated calibration is recommended.

Before calibration short the far ends of the three test leads and after:
e Select the CAL OF TEST LEADS option of CALIBRATION menu
e Press ENTER

When the calibration is completed three resistance values are displayed
containing the test lead and relay resistances.

These resistances will be taken into consideration at the following
measuring modes:
e Resistance 2-wire
Resistance 2-wire&gnd
Resistance difference
Fault location Murray-Method
Fault location 3 Point-Method
Fault location Kipfmdaller- Methods
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Self calibration

e Select the SELF CALIBRATION option of CALIBRATION menu
e Press ENTER

Doing so the calibration parameters of active and passive bridges are
measured

The accuracy of the active bridge is based on the measurement of a built
in normal resistor of high preciosity. The result of that measurement is
stored as a reference value.

The accuracy of the passive bridge is based on the measurement of a
built in reference voltage source of high preciosity. The result of that
measurement is stored as a reference value.

During the calibration process the offset voltages of amplifiers are
measured and stored as well.
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3.3 Storage and Recall of Measuring Results

When a test is completed the result can be saved in each measuring
mode under a user given object name There are four identifiers of each
stored results:

e OBJECT (user given name)
e DATE (automatically added)
e TIME (automatically added)
e MODE (automatically added)

The automatically added identifiers are very comfortable for the user,
as the time is different for each test result, the same object name can
be used repeatedly
Note:
The name of operator should be given before starting a measurement.
e Select SETTINGS/OPERATOR’S NAME
e Type the name in as it is usual at mobile phones
e Press ENTER
Saving of test results:
Having the test finished:
e Press the SAVE (F1) key
e Type an object name and press ENTER
Recall of test results.
e Enter the MAIN MENU/STORED RESULTS option
e Select the required result and press ENTER
Deleting a test result
e Enter the MAIN MENU/STORED RESULTS option
e Select the result to be deleted and press DELETE (F3)
e If you are sure press YES (F2)
Deleting all of the test results
e Enter the MAIN MENU/STORED RESULTS option
e Enter the group to be deleted and press EMPTY (F1)
e If you are sure press YES (F2)

3-8



sebakmvr

3.4 Provided Special Actions after Measurements
KMK 8 measures the physical parameters of the tested pair like loop
resistance, insulation resistance, Lx/L value or capacitance.
Additional parameters can be calculated when:
e Cable parameters and temperature are known or
e The exact length of the cable is known.

The calculated additional parameters

At fault location modes:
e Cable length (DTS) in meters
¢ Distance to fault (DTF) in meters

At loop resistance and capacitance measurement:
¢ Length (DTS) in meters when the cable parameters and cable
temperature are known
e Ohm/km value when the cable length is known
At insulation resistance measurement:
e Ohm/km value when the cable length is known
At insulation capacitance measurement:
e Length (DTS) in meters when the cable parameters are known
e nF/km value when the cable length is known

Steps of calculation

The display always shows the cable type and temperature value selected
during the last measurement.
To change the cable type
¢ Press the C.LIBR (F6) key
e Select a new cable type and press ENTER
e Press ESC

To change the cable temperature
® Press the TEMP.(F4) key,
¢ Type in the temperature value and press ENTER.

Doing so KMK 8 automatically calculates the new values

When the cable length is known

e Press the LENGTH (F5) key

e Type in the length value and press ENTER
For returning to the normal display

e Press the LENGTH (F5) key

e Press ENTER
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4 TDR MEASUREMENTS

4.1 Principles of Operation

KMK 8 in Time Domain Reflectometer (TDR) mode utilizes the radar
principle. A measuring pulse is transmitted down a cable. When that
pulse reaches the end of the cable or a fault along the cable, a certain
part or all the pulse energy is reflected back to the instrument.

KMK 8 measures the time taken by the pulse to travel down the cable,
see the problem, and reflect back. Than converts this time to distance
and displays the information as a waveform.

The displayed waveform shows all impedance changes along the cable.
The amplitude of any reflection is determined by the degree of the
impedance change.

Distance to fault is displayed on the screen after the cursor is positioned
to the start of the reflected fault pulse

Application

KMK 8 in Time Domain Reflectometer (TDR) mode can be used, to

locate several cabling problems like:
e Open ends

Shorted conductors

Water damage

Screen fault (interruption)

Loose connectors

Crimp faults

Simple or double split

Branches

Capacitance networks

Unwanted loading coils

Change of cable type

In addition, the KMK 8 can also be used to ascertain shipping damage of
cable reels and for inventory management.
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Measuring Modes

Test of a single pair

L1 Transmission and reception of the test pulses over L1;
this is the most frequently used basic mode of operation.
L2 The same as the L1 mode above but L2 is used instead of L1

Long time measurement

L1 LONG TIME
L1 mode measurements are repeatedly done for a long time. All
the obtained waveforms are displayed together and so the
intermittent faults are to be seen.

L2 LONG TIME
The same as L1 LONG TIME but L2 is used instead of L1

Location of cross talk points

XTALK One of the pairs is connected to the L1 sockets and the other one
to the L2 sockets. The measuring pulse is transmitted via L2 and
the reflected pulses are received via L1. This mode is typically
used for locating simple or double split.

Comparison between two pairs

L1&L2 this mode is the combination of the L1 and L2 modes. Two
waveforms are simultaneously displayed.

L1- L2 In this mode, the difference between two waveforms is displayed.
The typical use of this mode is to find close in faults, because the
balance between two cables may be better than between one
cable and the internal balance control.

Comparison with memory
A waveform stored in memory can be used for comparison of the cable
conditions before and after a critical period, or a repair job.
L1 & MEMORY
In this mode, two waveforms are simultaneously displayed.
L1 - MEMORY
In this mode, the difference between two waveforms is displayed




4.2 Settings before Measurement

Entering the TDR option of MAIN MENU the following display appears:

24/ 11/2010-09:25:40 Battz>95r HMem: 1005
TDR

L2
L1 LONG TIME
L2 LOHG TIME

SINGLE PAIR
HEASUREMENT

DOUBLE PAIR |L1 &L
MEASUREMENT | L1 - L2

COMPARISON | L1 & MEMORY
TO MEMORY IL1 - HEMORY

STORED SETUP
OFF

SLAVE

Measuring mode selection
Select the wanted measuring mode in the TDR MENU with the T4 keys

and press ENTER. Having the mode selected the measuring display
appears belonging to the selected mode.

13/09,/2005-12:29: 14 Battidan Mem: L00n
MODE: L1
CABLE: A2¥Fg 0.40 wm

40 m READY 2967 m
CURSOR : Om
SMOOTH: OFF MARKER : 0w
03,0 CUR-HAR: 0m

OFF m-ous 3200 m 0 dB 600 ns
Z00H V.2 RANGE | GAIN | PULSE

4-3



sebakmvr

Setting the Propagation Velocity

After mode selection the next step is to set the appropriate velocity factor.
The propagation velocity of electromagnetic waves in cable depends on:
e The permittivity (¢) of insulation material of cable.
e  The presence and inductance of load coils.
The following units are regularly used to characterize a cable:
Half Propagation Velocity (V/2) m/us
Velocity of Propagation (VOP) %

o _WAVE YELOCITY IN CABLE _ 10p%
The definition of VOP: [YOF =1 telT VELOCITY IN SPACE

To change the unit of propagation velocity:

e Enter the GENERAL SETTINGS option of the MAIN MENU

e Select the PV UNIT option and press ENTER
The default value of V/2 is 100 m/us. To change it before starting the
measurement press key V/2 (F3) and then the following display appears:

24/ T1/2010-09: 26:58 Batt=>050 Memz 1007
HALF PROPAGATION YELOCITY ¥.2

WAVE VELOCITY IM CABLE

2 m-sus

Yo2=

ACTUAL VALUE: 100.0 wm-us 45 to 140

CALCULATION BY
ENOWH DISTAMCE

EDIT |C.LIBR. CURSOR [CURHAR
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The new value can be set directly or recalled from the cable library.

To give a new value directly
e Press the EDIT (F2) key
e Type in the required new value
e Press ENTER
To get the new a value from the cable library:
e Press the C.LIBR (F3) key
e Select the required cable type
e Press ENTER
e By pressing ESC return to the measuring display

(If the propagation velocity is not known, see section 7.3)

Setting the Measuring Range
After setting the V/2 value the next step is to select the shortest range
covering the full cable length.

e Press the RANGE key

e Select the required range with the T keys

4-5
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4.3 Test of a Single Pair

After setting the mode range and propagation velocity the measurement
can be started by pressing the START/STOP key. The measurement is
running repeatedly until a following START/STOP keystroke.

e InLiand L2 measuring modes the last waveform is displayed. To
save battery life, the measurement is automatically stopped after
one-minute elapsed time.

e In L1 LONG TIME and L2 LONG TIME modes all the obtained
waveforms are displayed together showing the intermittent faults.
In these modes there is no time out.

Balance Adjustment

Adjust the rotary BALANCE control to minimize the transmit pulse at the
start of waveform. (In the XTALK and L1-L2 modes, the balance control
is not effective.)

Gain Adjustment
Because of the attenuation of the cable under test, the amplitude of the
reflected pulse will decrease as the distance to the reflection location
increases. To obtain suitable reflected pulse amplitude, the gain should
be set as follows:

e Press the GAIN (F5) key

e Select the required gain with the T4 keys

The gain can be adjusted between 0 and 90 dB in 6 dB steps

Setting Transmit Pulse Width (optional)
In case of high cable attenuation, a better reading may sometimes be
obtained by using a wider pulse. Therefore, if required, the pulse width
can be changed as follows:

e Press the PULSE (F6) key

e Select the required width by the T{ keys

°
Storage of waveform

The displayed waveforms can be stored with key STO (F1)
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4.4 Waveform Evaluation
Reading Distance to Fault

After the measurement process is terminated, move the cursor with the
horizontal cursor keys to the start point of the reflected pulse.

NH IMPEDAMCE SERIES FAULT
-

=

Ll IMPEDAMCE SHUMT FALLT

The displayed value of the cursor shows the distance to fault. Remember
to deduct the length of the test leads.

Waveform Expansion (ZOOM)

The waveform can be shown in more detail around the cursor line by
using the ZOOM facility. The amount of horizontal expansion can be
selected as follows:
e Using the «— — keys move the cursor to the point around which you
want to expand the waveform
e Press the ZOOM (F2) key
e Select the required ZOOM value with the T{ keys

On the down left corner of the display there is a “ZOOM INFO” showing
information about the non visible part of trace if the ZOOM is on

Use of Marker

The marker appears as a vertical grey line and can be placed to any
selected point of the waveform. Displayed are the position of marker and
the cursor, further the true distance from marker to cursor.

To measure the distance between any two points, the marker should be
used as follows:

e Move the cursor to the point from which the distance is to be
measured (e.g. reflection from a known point or from the change of
the cable type), and set the marker by pressing MARKER.

e Move the cursor to the point to which the distance measurement is
to be carried out.

The distance between these points is directly shown by the display.
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The Smoothing Function

Because of the attenuation losses, the reflection from a fault long way
down the cable may be much smaller than a regular reflection from a
nearby fault. The amplitude display of near reflections can be reduced by
the smoothing function as follows:

e Press the SMOOTH key

e Select the required reduction with the T keys

4.5 Location of Cross Talk Points

In XTALK mode one of the pairs is connected to the L1 sockets, and the
other one to the L2 sockets. The measuring pulse is transmitted on L2
socket the reflected pulses are received on L1. This mode is typically
used for locating splits and resplits. The steps of measurement are
similar for the L1 and L2 modes.

(The BALANCE control is not operational in this mode.)

The displayed waveforms can be stored with key STO (F1)
4.6 Comparison of Two Pairs

The comparison is used to identify the differences between a known good
cable and a faulty one. There are two methods of comparison:

e L1&L2mode

e L1-L2mode

Comparison in the L1 & L2 mode

In the L1 & L2 mode, two waveforms are simultaneously displayed, one
for L1 and the other for L2 (L2 is blue).

The steps of measurement are similar to the L1 and L2 modes.

For the evaluation of the two waveforms the CURSOR, MARKER and
ZOOM facilities are available. Using the T and | keys, the L2 waveform
can be vertically shifted.

Comparison in the L1 - L2 mode

In this mode, the difference between the L1 and the L2 waveform is
displayed. Using this method, the reflections caused by the common
features of the two cables can be separated from reflections caused by
cable faults. This method is a convenient way to find close-in faults, as
two similar cables may balance each other more accurately than one
cable and the internal BALANCE control. (The BALANCE control is not
operational.) The steps of measurement and the waveform evaluation are
the same as the L1 & L2 mode.

Storage of waveform

The displayed waveforms can be stored with key STO (F1)
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4.7 Comparison to Stored Result

Waveforms stored in memory can be used for comparison of the cable
conditions before and after a critical period, or before and after a repair
job. The stored waveform and the recently obtained waveform can only
be compared if the main parameters are the same. As the main
parameters are stored together with the waveform, the actual
measurement must be performed with the stored settings (V/2, RANGE,
PULSE WIDTH, GAIN). Accordingly, in this mode, the controls of the
above mentioned parameters are not operational. There are two methods
of comparison:

Comparison in L1 & MEMORY mode

In this mode, the stored and the actually obtained waveforms are
displayed together (the stored waveform is blue).
Measurement steps:

e Enter the L1 & MEMORY option of TDR MENU The list of stored
waveforms is how displayed.

e Select the memory location containing the stored waveform to be
used for comparison and press ENTER.

e Start the measurement by pressing the START/STOP key.

For evaluation, the CURSOR, MARKER and ZOOM facilities can be
used as in the single pair investigation. The vertical position of the stored
Waveform can be shifted with the T | keys.

Comparison in L1 - MEMORY mode

In this mode, the difference between the obtained and the stored
Waveform is displayed. Measurement steps:

e Enter the L1 - MEMORY option of TDR MENU. The list of stored
waveforms is how displayed.

e Select the memory location containing the stored waveform to be
used for comparison and press ENTER.

e Start the measurement by pressing the START/STOP key.

For evaluation, the CURSOR, MARKER and ZOOM facilities can be
used as in the single pair investigation

4-9
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4.8 Application Guide (General Hints for TDR)

Reflections can be classified to fall into two groups:
e Regular reflections
e Reflections from faults (irregular reflections)

Reqular reflections

Even faultless pairs may produce reflections caused by inherent
discontinuities such as joints or cable type changes.

Reflections from faults

A faulty pair produces regular reflections and, in addition, reflections from
the fault. Because of the attenuation losses, the reflection from a fault
long way down the cable may be much smaller than a regular reflection
from a nearby discontinuity.

A suitable method to distinguish regular and irregular reflections is to
compare the faulty cable with a good one. By using the L1-L2 method,
the regular reflections caused by the common features of the two pairs
will be canceled but the reflections due to faults will remain unchanged.

In telephone cables there are several pairs of conductors. The physical
length of the pairs depends on their position in the cable. The length is
increasing with the distance of the layer from the center. Consequently,
the physical length of pairs can be longer than the cable length, and the
propagation velocity (V/2) may be different for different layers. Therefore,
in case of comparative tests, the two pairs compared should be in the
same layer.

If there is more than one fault, the first one may reflect so much from the
pulse energy that the subsequent fault may not be seen. Therefore,
having located and eliminated the first fault, the cable section following
the fault should be tested again.




49 Typical Waveforms
Open end (series faults)

The reflection is a positive (upward going) pulse.
No reflected pulse from the far end.

1 : 2
TDR _¢ o

Short circuit (shunt fault)

The reflection is a negative (downward going) pulse. No reflected pulse
from the far end.

TDR

: 2
!

v

S

Capacitance network
The reflection is negative (downward going pulse).

— - 0
: 1
TDR : :
oL :
Ar—y

Joints (splices)

The joints produce ‘S’ shaped reflections.

R [° o 0
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Imple and double splits
Splits and resplits produce cross talk.

split resplit
1 —w | i 2
TOR: i 5 p¢ &
Lo = z 5
S v A

Change of cable type (mismatch)

The amplitudes of the reflected pulses are determined by the degree of
impedance changes.

CHANGE |
R | GABLE1 ?

CABLE 2
/\\/ I,=1,
2 ; A

;\/Z\IE{L
Taps (tee joints)
A tap produces two pulses, one at the beginning and the other at the end
of the tap.

L

H . O
TOR B tap;\ . 5
: : o ?
i N in
A : :

Edistann::e to tapé length of tapg

The troubleshooting may be difficult if the tested pair is tapped at many
points. In this case, the test should be progressively done with moving
from tap to tap.
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Load coils

Load coils produce positive (upward going) reflections. Generally, TDR’s
can not ‘see’ beyond the first loading coil. For fault location beyond the
loading coil, the TDR should be connected to another point following the
coil.

firzt loacdcoil

-

o s
:""| ;r\, no reflection :

TDR

Wet section

The presence of water causes a capacitance increase. Therefore, there
are two pulses: one from the beginning, the other from the end of the wet
section.

s : : b
TOR & : :

Wt section

Screen fault

If the metallic screen of the cable is broken (interrupted), the position of
the break can be located by connecting the test leads to the screen and
to as many conductors as possible. The screen must not be grounded.

R [ T_& 5 :
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Loose contacts
The loose contacts can be detected in LONG TIME modes. In these
modes measurements are repeatedly done for a long time. All the
obtained waveforms are displayed together and so the intermittent faults
are to be seen.

TDR

% :
—o f o
=AW
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4.10 Obtaining the Missing V/2

The V/2 value can be determined in following cases:
e The length of the cable or the distance to a known point is known.
(eg. join box, change of cable-type etc.)
¢ A sample of the same cable is available with a known length
¢ The distance between two points is known.

Procedure when the distance to a known point is available

e Connect the cable to the L1 sockets and obtain a waveform in L1
mode by setting the appropriate measuring range and a V/2
value around 100 m/us.

¢ Place the cursor to the start point of the pulse reflected from the
known place. The displayed CURSOR position will be different
from the distance to the known point
Stop the measurement with the START/STOP key
Press the V/2 (F3) key and the following display appears:

24/ 11/2010-09:50:25 Battiroon Mems 1004
HALF PROPAGATION VELOCITY ¥-2

ys2= WAVE VELOCITY IN CABLE |

2

ACTUAL YALUE: 100.0 wmsus (45 to 149

CALCULATION BY
ENOWN DISTANMCE

¢ (Call the calculation page with the CURSOR (F5) key
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4-16

13/09/2005-16:42:00 Battzx93% Mems 100X
CALCULATION BY EMOWH DISTAMCE

(Om ENTER KNOWN DISTANCE 3576 m >

DISTANCE TO CURSOR : I
ACCEPTARBLE: 1004 to KX

. 1 [\ | | | |

Using the numeric keys, type in the known distance

Press the ENTER key and the proper V/2 value will be set
automatically
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Procedure when the distance between two points is known

e Connect the cable to the L1 sockets and obtain a waveform in the
L1 mode by setting the appropriate measuring range and a V/2
value around 100 m/ps.

e Place the cursor to the start point of the pulse reflected from the
first known point, and set the marker by pressing MARKER

¢ Place the cursor to the starting point of the pulse reflected from the
second known point
Stop the measurement with START/STOP key
Press the V/2 (F3) key and the following display appears

24/ 11/2000-09:59: 23 Eatt:r3an Hem: 1007
HALF PROPAGATION VELOCITY V-2

WAYE VELOCITY IM CABLE
2

V2= msus

ACTUAL YALUE: 100.0 w-us (45 to 149

CALCULATION BY
ENOWH DISTANCE

EDIT |C.LIBR. CURSOR|CURMAR
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Call the calculation page with the CURMAR (F6) key

15/09/2005-17 96z 11 Battsraarn Hems 1007
CALCULATION BY EHMOWN DISTANCE

Om ENTER ENOWH DISTANCE I[WBmy

CURSOR-MARKEE : I
ACCEPTABLE: 1003 to 3323 m
.\ [ I I [ |
Using the numeric keys, type in the known distance

Press the ENTER key and the proper V/2 value will be set
automatically
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5 ACTIVE BRIDGE

Having the ACTIVE BRIDGE selected in the MAIN MENU the following

Display appears:

16/02/2010-11:06:25 Eatt:»3an Mem: LO0Z
ACTIVE BRIDGE MEASUREMENTS

DISTURBING YOLTAGE : TR Wl S VEI TSV

RESISTAMNCE: 2 WIRE
2 WIRE & GND
RESISTANCE DIFFEREMCE
INSULATION RESISTAMCE

CAPACITAMNCE: 2 WIRE
2 WIRE & GND
CAPACITIVE BALANCE

¢ FAULT LOCATION: HURRAY METHOD
3 POINT METHOD
EuPFHMULLER METHOD
EEPEATEDN EuPFHMULLER

AC FAULT LOCATIONM: INTERRUPTIOH
REPEATED EuPFHMULLER

5.1 Interference Voltage Measurement (AC and DC)

KMK 8 has a measuring module with balanced input to measure AC and
DC voltages at the same time. Measuring range is 1 to 300 V DC and
1 to 200 V AC, input impedance 2 MOhm

IMPORTANT NOTE

During that measurement the PC connection must be removed!
High voltages on the line may destroy the instrument or the PC!

Mode selection
e Select the AC-DC MEASUREMENT mode and press ENTER

Input selection
e Pressing the Vab(F3), VaE(F4) or VbE(F5) key KMK 8 measures

the AC, DC voltages continuously between the selected two
inputs.

The measuring range can be changed with the SCALE (F2) key
Pressing AUTO (F6) KMK 8 performs all the AC-DC voltage
measurements after each other. In auto mode the results can be
saved with key SAVE (F1). The measurement can be restarted
with key START/STOP
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5.2 Resistance Measurements

The active bridge of KMK 8 provides four resistance-measuring modes:
2 WIRE

2 WIRE & GND

RESISTANCE DIFFERENCE

INSULATION RESISTANCE

Before resistance measurement the instrument measures the AC and DC
interference voltages. The results are displayed only when high
interference voltages may cause the impairment of measurement
accuracy.

The resistance measurement is automatically performed independently of
the results of voltage measurement but in case of high voltage indication
a repeated measurement is recommended.

The resistance measurement is performed twice, first without and after
with measuring voltage. The double measuring method provides accurate
result because the effect of disturbing DC voltage can be compensated.

5.2.1 Loop Resistance Measurement (2 WIRE)

Test Procedure
Select the RESISTANCE / 2 WIRE mode and press ENTER and then the
measuring arrangement appears:

30707 e010-07s 31540 Battzrdon rlems 007
RESISTAMCE 2 WIRE

B Eb o
ECFL30 A ra SLAVE
ACTIVE = {1 A
BRIDGE E
Sensitive =

JOIM THE FAER EMDINGS OF WIRES
TO THE LOOP CLOSING DEVICE

START THE MEASUREHMENT WITH START-STOP
MODE ELC30

The far ending of the tested pair should be joined manually or by means
of the remote controllable loop-closing device KLC 8.

5-2
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Two measuring modes are provided: Sensitive or Protected mode.

It is recommended to start the measurement with sensitive mode. When
the interference voltages overload the indicator a warning appears
informing the user that the result can be inaccurate. In that case the
measurement should be repeated in protected mode.

e  Select the proper mode with the MODE (F3) key
e  Start the measurement with the START/STOP key

Having the measurement completed the test results appear.

Displayed Test Results
e Loop resistance RIl, Ra, and Rb (Ra and Rb is calculated as RI/2)
e (Cable length (calculated of cable parameters and Rl)
To change the cable type
e Press the C.LIBR (F6) key
e Select a new cable type and press ENTER
e Press ESC

To change the cable temperature
¢ Press the TEMP.(F4) key,
e Type in the temperature value and press ENTER.

When the cable length is known
e Press the LENGTH (F5) key
e Type in the length value and press ENTER

For returning to the normal display
e Press the LENGTH (F5) key and press ENTER

To save the test result press the SAVE (F1) key

Notice:
In case of short cables the calibration of test leads is recommended.

5-3
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5.2.2 Loop Resistance Measurement (2-WIRE & GND)

Test Procedure
Select the RESISTANCE/2 WIRE & GND mode and press ENTER and
then the measuring arrangement appears:

30707/ 2010-07 s 52 52 Eattzrdan Mem: 1006
RESISTANCE 2 WIRE & GHD

B Bb

) B
ECFL30 a o SLAVE
ACTIVE (= — a
BRIDGE E RE
Sensitive ——1r----TF-------- -1—_E

JOIN THE FAR EMDINGS OF WIRES
T0O THE LOOP CLOSING DEVICE

START THE MEASUREMEWNT WITH START-STOP
HMODE ELC30

The far ending of the tested pair should be joined manually or by means
of the remote controllable loop-closing device KLC 8.
Two measuring modes are provided: Sensitive or Protected mode.
It is recommended to start the measurement with sensitive mode. When
the interference voltages overload the indicator a warning appears
informing the user that the result can be inaccurate. In that case the
measurement should be repeated in protected mode.

e Select the proper mode with the MODE (F3) key

e Start the measurement with the START/STOP key

Having the measurement completed the test results appear.

Displayed Test Results

e RI Loop resistance
e Ra, Rb Wire resistances
e RE Sheath resistance

To save the test result press the SAVE (F1) key
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5.2.3 Resistance Difference Measurement

The difference between the wire resistances of a pair is usually small
compared to the wire resistances. KMK 8 has to measure the small
difference of high resistances, therefore the calibration of test leads is
recommended.

Test Procedure
Select the RESISTANCE DIFFERENCE mode and press ENTER and
then the measuring arrangement appears.

F0A07/2010-0r 33149 113957 Hems 1007
RESISTANCE DIFFEREMCE BETI.-.IEEN Ra AND Rh

BB ;
ECFL30 A ra SLAVE
ACTIVE [ 1 I:]
BRIDGE E

Sensilive [ € E

JOIN THE FAR ENDINGS OF WIRES
TO THE LOOF CLOSING DEVICE

START THE MEASUREMENT WITH START-STOP

MODE ELC30

This measurement is implemented as a Murray measurement. The far
ending of the tested pair should be joined manually or by means of the
remote controllable loop-closing device KLC 8.

Two measuring modes are provided: Sensitive or Protected mode.

It is recommended to start the measurement with sensitive mode. When
the interference voltages overload the indicator a warning appears
informing the user that the result can be inaccurate. In that case the
measurement should be repeated in protected mode.

e Select the proper mode with the MODE (F3) key
e Start the measurement with the START/STOP key
Having the measurement completed the test results appear.
Displayed Test Results

RI = Ra+Rb loop resistance

AR = Ra-Rb resistance difference

2 AR/RI (in %)

Ra and Rb calculated of Rl and AR

To save the test result press the SAVE (F1) key.
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5.2.4 Insulation Resistance Measurement

The insulation resistance measurement is performed in the following
arrangement:

Riso
1} é I — [}
_f' Fab A Fab A Fab -
RaE = [lp g FaE  FhE FhE RhE
E= ' E-

Riso = Fab parallel with (FaE + FbE)
RaE = Fab parallel with FaE
RbE = Fab parallel with FbE

The physical resistances are marked as: Fab, FaE and FbE

Test Procedure
Select the INSULATION RESISTANCE mode and press ENTER
The measuring arrangement appears on the display.

S0/07/2010-07: 361 49 Battz>5% Mem: 1000
INSULATION RESISTAMCE

mid

B
ECFL30 I
. . [|SLAVE
ACTIVE |2 E' i Eﬂ
BRIDGE
Sensitive —F
1

JOIMN THE FAR EHDINGS OF WIRES
TO THE LOOP CLOSIMG DEVICE

START THE MEASUREHMENT WITH START-STOP

MEAS TIME:40s
10km 20km

The far endings of the tested pair should be open.
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Two measuring modes are provided: Sensitive or Protected mode.

It is recommended to start the measurement with sensitive mode. When
the interference voltages overload the indicator a warning appears
informing the user that the result can be inaccurate. In that case the
measurement should be repeated in protected mode.

e  Select the proper mode with the MODE (F5) key

The measurement time depends on the cable length. The proper range
can be selected with the F2 to F4 keys

e Start the measurement with the START/STOP key

Having the measurement completed the test results appear.

Displayed Test Results

¢ Riso resistance between wire a and wire b
RaE resistance between wire a and GND ( wire b joined to GND)
RbE resistance between wire b and GND (wire a joined to GND)
Vab, VaE and VbE AC and DC measured disturbing voltages

Calculation of Q/km when the cable length is known
e Press the LENGTH (F5) key
e Type in the length value and press ENTER

For returning to the normal display
e Press the LENGTH (F5) key and press ENTER
Notice:

The cheap and simple instruments can perform only 2 Pole
measurements. For the sake of comparison KMK 8 also provides the 2
Pole measuring mode. To select that mode press 2 POLE (F1) key

The 2 Pole measurement is performed in the following arrangement:

Riso
— b é I — I»
A Fab A Fahb A Fab
RAE— [IpaE  FbE FaE  FhE FaE  FhE: ¥ REE

E=

E=

Riso = Fab parallel with (FaE + FbE)
RAE = FaE parallel with (Fab + FbE
RBE = FbE parallel with (Fab + FaE)

5-7
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5.3

Capacitance Measurements

The active bridge of KMK 8 provides several capacitance measuring
modes like:

5-8

2 WIRE mode for the measurement of Cm mutual capacitance
between wire a and wire b in the following arrangement:

=2

CbE

2 WIRE & GND mode for capacitance measurement according
to norm EN 50289-1-5:2001 in the following arrangement:

CaFE—» ==Ca-E : Cb-E
T T T T

<E <E
(Measuring results are marked as: Cm, CaE and CbE)

2 WIRE & GND mode for the measurement of capacitances in
2 Pole arrangement:

iitifﬂﬂw

Cb- E—I_ Cb- E—I_ Cb- E—I_

(Measuring results are marked as: Cm, CAE and CBE)

2 WIRE & GND mode for physical capacitance Measurement
(The results are marked as: Ca-b, Ca-E and Cb-E)

CAPACITIVE BALANCE mode for the measurement of balance
between Ca-E and Cb-E with a high accuracy.
b

a
Ca-E ‘L = (h-E
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5.3.1 Capacitance Measurement (2 WIRE)

Test Procedure
Select the CAPACITANCE/2-WIRE mode and press ENTER and then
the measuring arrangement appears:

30/07/2010-07 37144 Eattzzoon Hems 1005
MUTUAL CAPACITANCE 2 WIRE

B B
ECFL30 A +Cm SLAVE
ACTIVE [ A
BRIDGE | .
Sensitive [

JOIN THE FAR ENDINGS OF WIRES
T0O THE LOOP CLOSING DEVICE

START THE MEASUREMENT WITH START/STOP
MODE ELC30

The far end of the tested pair has to be open.

Two measuring modes are provided: Sensitive or Protected mode.

It is recommended to start the measurement with sensitive mode. When

the disturbing voltages overload the indicator a warning appears

informing the user that the result can be inaccurate. In that case the
measurement should be repeated in protected mode.

e Select the proper mode with the MODE (F3) key
e Start the measurement with the START/STOP key
Having the measurement completed the following results appear:

Displayed Test Result

e Cm Mutual capacitance

e tan ® of mutual capacitance

e DTS Cable length (calculated of cable parameters)
To change the cable type

e Press the C.LIBR (F6) key

e Select a new cable type and press ENTER

e Press ESC
Calculation of nF/km when the cable length is known

e Press the LENGTH (F5) key

e Type in the length value and press ENTER
For returning to the normal display

e Press the LENGTH (F5) key and press ENTER
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5.3.2 Capacitance Measurement (2 WIRE&GND)

Test Procedure
Select the CAPACITANCE/2-WIRE&GND mode and press ENTER and
then the measuring arrangement appears:

B
KMKS | -1J=Ca-h
ACTIVE |+ T
BRIDGE Ca-E =Cp-E
E T T

The far endings of the tested pair should be open.

Two measuring modes are provided: Sensitive or Protected mode.

It is recommended to start the measurement with sensitive mode. When
the disturbing voltages overload the indicator a warning appears
informing the user that the result can be inaccurate. In that case the
measurement should be repeated in protected mode.

e  Select the proper mode with the MODE (F5) key
e  Start the measurement with the START/STOP key

Having the measurement completed the following results appear:

Displayed Test Results (According to norm EN 50289-1-5:200)
e Cm capacitance and tan & between wire a and wire b
e CaE capacitance and tan & between wire a and GND
e CbE capacitance and tan & between wire b and GND

24/1172010-12:00: 33 Batt:rdon Hem: 1007
CAPACITANCE 2 WIRE AND GHD

WITH SHORT CIRCUIT -B
Sengitive lCm SLAVE

R

Cm=101. SaF
tand=0.0010

Cag=151.nF
tand=0.0010

ChE=152.nF
tand=0.0010

SAVE LEMGTH

The cheap and simple instruments can perform only 2 Pole
measurements. For the sake of comparison KMK 8 also provides the 2
Pole evaluating mode. For 2 Pole evaluations press the 2 POLE (F2) key
before starting the measurement
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Displayed Test Results in 2 Pole mode.

e Cm capacitance and tan & between wire a and wire b
e CAE capacitance and tan & between wire a and GND

e CBE capacitance and tan & between wire b and GND

247 11/2010-12:33:59 Eattz»3an flems 1005
CAPACITANCE 2 WIRE AND GHD
2 POLE CAPACITANCES B

Sensitive lCm SLAYE

b3 1 £

Cm =101. 5nF
tans =0.0010

CAp =133, 5nF
tans =0.0010

CrE=1#.4F
tans=0.0010

SAVE LENGTH
To see the physical capacitances press the PHYS (F3) key
Displayed Test Results in Physical mode
e Ca-b capacitance and tan & between wire a and wire b
e Ca-E capacitance and tan & between wire a and GND

e Cb-E capacitance and tan & between wire b and GND
24/11/2010-12:41229 Battzx95% Mem: 100X

CAPACITANCE 2 WIRE AND GHD
PHYSICAL CAPACITANCES -B

Sensitive Ca-b SLAVE

Ll Lo
LT

Ca-p =51, 50nF
tans=0.0010
Ca-g=99.4MF
tand =0.0001
Ch-g=100. 4nF
tans=0.0030

SAYE LEHGTH

Calculation of nF/km when the cable length is known
e Press the LENGTH (F5) key
e Type in the length value and press ENTER

For returning to the normal display
e Press the LENGTH (F5) key and press ENTER

To save the test result press the SAVE (F1) key
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5.3.3 Capacitive Balance Measurement

Test Procedure

Select the CAPACITIVE BALANCE mode and press ENTER and then
the measuring arrangement appears:

B

EMK 8

ACTIYE T
BRIDNGE Ca-ET -T—Ch-E

=

mprd

The far endings of the tested pair should be open.

Two measuring modes are provided: Sensitive or Protected mode.

It is recommended to start the measurement with sensitive mode. When
the disturbing voltages overload the indicator a warning appears
informing the user that the result can be inaccurate. In that case the
measurement should be repeated in protected mode.

e Select the proper mode with the MODE (F3) key

e Start the measurement with the START/STOP key
Having the measurement completed the following results appear:
Displayed Test Results

e Lx/L relative capacitance rate

e Ca-E wire capacitance
e Cb-E wire capacitance
[ ]
[ ]

AC = Ca-E - Cb-E capacitance difference
AC% = 2 AC / (Ca-E + Cb-E) difference in percents

2rA012011-09: 26149 attsx958 Mems 1003
CAPACITIVE BALANCE BETWEEH Ca-E AND Ch-E

B

ECFL30 | | B
A SLAVE

ACTIVE = T A

BRIDGE Ca-E== ==C(Cb-E

o |E T
Sensitive [F =

LxsL=0.,9339

Cb-E*Ca-E
Ca-g=¥10.0nF
Ch=E = 305, 0nF

AC=5, 000nF

AC=1.6%

SAYE
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5.4 DC Fault Location with MURRAY Method

The Murray-method applicable when the two wires of the pair have the
same gauge (9), the same length, are made of the same material and
only one of them is leaky. To provide the specified accuracy, the good
wire’s insulation resistance between wire and ground must be at least
1000 times greater then the faulty wire’s insulation resistance between
wire and ground.

The insulation resistance of the healthy wire must be higher than 10 MQ
even if the fault resistance of the faulty wire is smaller than 10 kQ.

The measurement can be performed if the healthy and faulty wires are
taken from different pairs.

That method can be applied when both wires of the faulty pair are wet but
another healthy pair is available. The two pairs must be in the same
cable.

Test Procedure

Select the MURRAY mode and press ENTER and then the measuring
arrangement appears

B El-2
KMK § )
ACTIVE |3 —
BRIDGE | Rx FaEQ RI-2-Rx

&

E =

The far ending of the tested pair should be joined manually or by means
of the remote controllable loop-closing device KLC 8.

The faulty wire should be connected to socket A.
Two measuring modes are provided: Sensitive or Protected mode.
It is recommended to start the measurement with sensitive mode. When
the interference voltages overload the indicator a warning appears
informing the user that the result can be inaccurate. In that case the
measurement should be repeated in protected mode.

e Select the proper mode with the MODE (F3) key

e  Start the measurement with the START/STOP key

Having the measurement completed the following results appear:
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Displayed Test Results

Lx/L relative distance of fault compared to the cable length

Rx wire resistance between the instrument and fault

2Rx the double of wire resistance between the instrument and fault

RI loop resistance

FaE fault resistance

Ua-E the voltage of a DC source connected serial to FaE.
That voltage shows the short between the faulty and an active
wire. |t is displayed only when its effect is not negligible.

DTS (calculated of the cable parameters and RI )

DTF (calculated of the cable parameters, Rl and Lx/L )

30707 /2010-07 s 49121 Eattirdoe Hems 1005
FAULT LOCATION MURRAY METHOD

B RI2 .
ECFL30 4 - L ¥ ELC30
ACTIVE —}

— ——A
BRIDGE |# Rx FBEQ RI-2-Rx
I LxsL=0.1587

Sensitive | E =
FAULTY WIRE:A

CABLE: Rl=26%.6 1
%0.40 Ex=21.08
TEMP.= 8.0°C 2Bx=42.16 12
Ra=132.8

DTS=1.0M1km Rh=132.8 11
DTF=160.4 m Fag= 0.1MR

TEMP. |LENGTH|C.LIER.

To change the cable type
e Press the C.LIBR (F6) key
e Select a new cable type and press ENTER
e Press ESC

To change the cable temperature
e Press the TEMP.(F4) key,
e Type in the temperature value and press ENTER.

Doing so KMK 8 automatically calculates the new values.

When the cable length is known

e Press the LENGTH (F5) key

e Type in the length value and press ENTER
For returning to the normal display

e Press the LENGTH (F5) key

e Press ENTER

To save the test result press the SAVE (F1) key
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5.5 DC Fault Location with Kiipfmiiller Method

The Kupfmdller-method is applicable when the two wires of the pair have
the same gauge (9), the same length, are made of the same material
and booth of them are leaky. An accurate result can be obtained when
the two Képfmiller conditions are fulfilled:

FaE +FbE > 100 x RI

0,5 > FaE / FbE > 2
Thanks to the high accuracy of the active bridge acceptable accuracy can
be reached when the tested line is free of interference voltages and the
following condition is fulfilled:

0,9 > FaE / FbE > 1,1
Test Procedure

Select the DC FAULT LOCATION/KUPFMULLER METHOD and press
ENTER and then the measuring arrangement appears:

25/ 11/ 2010-09:52: 2% Battzzdom Hemz 1005
FAULT LOCATION EUPFMULLER METHOD

B BRx RI-2-Rx
ECFL30 [© \ :'—BELCSH
Rl-2-E.
ACTIVE il Y

BRIDGE | A Ry FaEQQFbE
&

Sensitive | E =

JOIN THE FAR EMDINGS OF WIRES
TO THE LOOP CLOSING DEVICE

CONTIMUE WITH START-STOP
MODE ELC30

The Kipfmiller method requires two part measurements.
e First measurement with open loop
e Second one with closed loop
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The far endings of the tested pair can be open and joined manually or by
means of the remote controllable Loop-Closing Device KLC 8.

Having the far endings of the tested pair opened
e Start the first measurement with the START/STOP key

Having the far endings of the tested pair shorted
e Start the second measurement with the START/STOP key

If the remote control function is switched on and the Loop-Closing Device
is connected, the instrument automatically performs the second
Kipfmdller measurement.

When the second measurement is completed the following results
appear:

A0S0 2010-07:51:55 Battax95¢ Mems 1003
FAULT LOCATION KuUPFMULLER METHOD
B Rx RI-’E';Rx
ECFL30 = 5 M ELC30
ACTIVE h|‘_ — Y Ri2-Rx
BRIDGE Bx FaE[I] Q]an
Sensitive | E = LwlL=8.1537
CABLE: RI=265.6
0,40 Bx=21.08 Q
TEMP.= 8.0°C 2Rx=42.16 @
Ra=132.8 Q
DTS=1.011km  Rbh=132.2 Q
DTF=160.4 m Fag= 0.1M%
Fpe=0.15M2
TEMP. |LENGTH|C.LIBR.
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Displayed Test Results

e Lx/L relative distance of fault compared to the cable length
e Rx wire resistance between the instrument and fault
e 2Rx the double of wire resistance between the instrument and
fault
RI loop resistance
FaE and FbE fault resistances
Ua-E the voltage of a DC source connected serial to FaE.or FbE
These voltages show the short between the faulty and an active
wire. They are displayed only when their effect is not negligible
e DTS (calculated of the cable parameters and Rl )
e DTF (calculated of the cable parameters, Rl and Lx/L)
To change the cable type
e Press the C.LIBR (F6) key
e Select a new cable type and press ENTER
e Press ESC
To change the cable temperature
e Press the TEMP.(F4) key,
e Type in the temperature value and press ENTER.

Doing so KMK 8 automatically calculates the new values.

When the cable length is known
e Press the LENGTH (F5) key
e Type in the length value and press ENTER

For returning to the normal display
e Press the LENGTH (F5) key
e Press ENTER

Notice:

Two measuring modes are provided: Sensitive or Protected mode.

It is recommended to start the measurement with sensitive mode. When
the interference voltages overload the indicator a warning appears
informing the user that the result can be inaccurate. In that case the
measurement should be repeated in protected mode. The proper mode
can be selected with the MODE (F3) key.

To save the test result press the SAVE (F1) key
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5.6 DC Fault Location with 3 Point Method

The purpose of the test is to find the location of the insulation fault. This
test is applicable when the two wires of the pair have different gauges
and only one of them is leaky. The ratio of the good wire insulation to the
leaky wire insulation must be at least 1000.

For that measurement, a third auxiliary wire is required (Wire C)

The resistance of auxiliary wire has no effect on the measurement.

During the test the far endings of the tested pair and the auxiliary wire
should be interconnected manually or by means of the remote
controllable Loop-Closing Device KLC 8.

Test Procedure

Select the 3 POINT METHOD mode, press ENTER and then the
measuring arrangement appears

B Rh
KMKS | =
ACTIVE| & —
BRIDGE| E | Fx FaEg Ra-Rx )
¢

The remote control function of the instrument can be switched on or off
with the KLC 8 (F6) key.

B Rb B
KMK 8 KLC &
ACTIVE | & —n
BRIDGE| E Rx FaEg Ra-Rx

(:: E

e The measurement can be started with the START/STOP key
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Having the measurement completed the following display appear:

3007/ 2010-08:02: 17

FAULT LOCATIOM 3 POINT METHOD

Battz:»955 Mem: 100X

C
ECFL30 | B lg ELC30
I« L M
ACTIVE | [¢
BRIDGE | ¢ Lx—» Ra-Rx
Ex F E _
Sensitive | £, a Lx~sL=8.3937

FAULTY WIRE:A

CABLE: Ri=449.8 1
&1, 40 Ex=75.03 12

TEMP. = §.0°C 2Ex=150.0 R
Ra=10.5 2

DT5=1.451km Eh=279.1 &
DTF=5M.0 m Fag= 0.1MR

TEMP. |LENGTH|C.LIBR.

Displayed Test Results
e Lx/L relative distance of fault compared to the cable length
FAULTY WIRE: Aor B
Rx resistances between ceonnection point to fault point
2Rx = (Lx/L) x RI
Rl loop resistance (RI=Ra+Rb)
Ra and Rb wire resistances
FaE or FbE fault resistances

To save the test result press the SAVE (F1) key

Notices

When wire A is faulty then Lx/L = Rx/Ra and the FaE insulation
resistance is displayed. When Lx/L>1 is indicated then the result is
incorrect. Please exchange the A and B wires and repeat the
measurement.

Two measuring modes are provided: Sensitive or Protected mode.

It is recommended to start the measurement with sensitive mode. When
the interference voltages overload the indicator a warning appears
informing the user that the result can be inaccurate. In that case the
measurement should be repeated in protected mode. The proper mode
can be selected with the MODE (F3) key.
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5.7 DC Fault Location with repeated KUPFMULLER method

That method is a sequence of repeated Kipfmuller measurements. It is
applicable when none of the wires of a cable is free of fault. That method
is very useful in case of intensely changing fault resistances, DC voltages
or electrolytic voltages.
That method requires 16 part measurements alternating:

e 8 measurements with open loop (L)

e 8 measurements with closed loop (K)
The far endings of the tested pair should be connected to KLC 8 remote
controllable loop closing devices.

Test Procedure

Select the DC: REPEATED KUPFMULLER mode and press ENTER and
then the measuring arrangement appears:

B Ex Rs-2-Rx
= 1 —
ERMK 8 Rs-2=Rx rk
ACTIVE —o—L2 — KLC8
BRIDGE Rx FaE[I] I;]FhE
3 =

e The measurement can be started with the START/STOP key

When the 16 part measurements are ready KMK 8 evaluates the results.
In the course of evaluation the results of the first two measurements and
Lx/L values unlikely differing from the average are omitted.
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Having the test sequence completed the result display appears:

ZT/0172011-09:007 11 Eatt: oo Mem: 1007
REFEATED DC EUPFHMULLEE METHOD
Lx~L YALUE
H nn+l
0. 1600 0.1a600
0. 1600 0.1&00
0. 1600 0.1a600
5 I R
0,100 0.1600 ~20% +20%
0.1600 0.1600 AYG:0.1600 OF 14
MIN:0. 1600 CABLE: RlI=238.0 1t
MAX :0.1600 &1, 40 Rx=19.04 1}
TEHMP.= §.0%C 2REx=38.08 R
Protected
DTS=904.9 m
DTF=144.7 m
SAVE TEHMFP. |LEHGTH|C.LIER.

During the calculation process all L and K values are used twice.
That are marked at the header of result display with n:n and n:n+1

The result display contains:

All the 14 remaining Lx/L values (the unlikely ones are marked with
asterisks.)

The average of Lx/L values

The number of Lx/L values (used for average calculation)

The minimum and maximum of Lx/L value

Histogram showing the distribution of Lx/L values

Rx wire resistance between the instrument and fault

2Rx the double of wire resistance between the instrument and fault
Rl loop resistance

DTS (calculated of the cable parameters and RI )

DTF (calculated of the cable parameters, Rl and Lx/L )

To save the test result press the SAVE (F1) key
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Evaluation by means of Histogram
In case of high disturbing voltages the Lx/L values calculated out of the
results of part measurements my show remarkable dispersion and the
user can't be sure that automatic average calculation produces really
proper value.
Therefore a HISTOGRAMM is provided showing the dispersion of
calculated part results.
The histogram presents the Lx/L values along the horizontal axis.

e The width of bars is 7% of average value

e The height of bars shows the prevalence of Lx/L values

e The bars used for the average calculation are black

e The unused bars are grey

At the evaluation of histogram the user should consider:

e The histogram of a perfect measurement is a black bar showing
that the results of all part measurements were within a £3.5 %
range around the average.

e The histogram of a sufficient measurement is absolutely
symmetrical but some results are in the neighboring bars around
the average.

e The histogram of a doubtful measurement is generally
unsymmetrical and the dispersion is irregular. In that case the
measurement should be repeated with another wire combination.

e When the level of inteference voltage is too high the whole
histogram and the test results can be unacceptable. In this case
try to repeat the test in protected mode or with the passive bridge
of KMK 8.

Notice:

Two measuring modes are provided: Sensitive or Protected mode.

It is recommended to start the measurement with sensitive mode. When
the interference voltages overload the indicator a warning appears
informing the user that the result can be inaccurate. In that case the
measurement should be repeated in protected mode. The proper mode
can be selected with the MODE (F3) key
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5.8 AC Fault Location with Interruption Measurement

Test Procedure

Select the INTERRUPTION mode and press ENTER and then the
measuring arrangement appears

B

r
T

EME 8

ACTIVE T =
ERIDGE Ca-ET -T—Ch-E

=1

me

The far endings of the pair should be open.
e Start the measurement pressing the START/STOP key

Displayed Test Results
e Lx/L relative distance of fault compared to the cable length
e Ca-E wire capacitance between the instrument and fault
e Cb-E ground capacitance of wire b

To save the test result press the SAVE (F1) key

Calculation of DTF when the cable parameters are known
When the cable type is known the length (DTS) and the distance to fault
(DTF) can be calculated of the measured capacitances.
e To enter or change the cable type press the C.LIBR (F6) key
select a cable type and press ESC

Calculation of DTF when the cable length is known

The DTF can be calculated from the Lx/L value when the length is known.
To enter the length of the cable press the LENGTH (F5) key, type in the
length value and press ENTER
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5.9 AC Fault Location with repeated KUPFMULLER method

The process of the measurement is similar to DC method.

The only difference is: the measuring voltage is 11 Hz AC instead of DC.
The AC method provides accurate test result in case of changing
electrolytic voltages

Select the AC: REPEATED KUPFMULLER mode and press ENTER and
then the measuring arrangement appears:

29,/ 11/ 2010-08: 08z 16 Battz>950 Mem: 1000
REFPEATED AC EiPFMILLER METHOD

B R'_|x RI/'2_-|Rx

ECFL30 \ RI-/Z-Rx ri

ACTIVE [ 5
BRIDGE | & Bx FaEI;”;thE ELC30
Sengitive E =

JOIMN THE FAR EHDINGS OF WIRES
TO THE LOOP CLOSIMG DEVICE

START THE MEASUREMENT WITH START-STOP

e Start the first measurement pressing the START/STOP key
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6 PASSIVE BRIDGE

6.1 Principles of Operation

In PASSIVE BRIDGE mode KMK 8 applies the classic Wheatstone
bridge arrangement consisting of fix and variable resistors, generator and
null-indicator.

¢ A
Yo,

@T

e The generator produces 100 V DC or 100 Vp, 11 Hz AC

e The null-indicator contains a 11 Hz low pass filter

e The variable resistor is a high precision potentiometer (Helipot)
The passive bridge of KMK 8 can be manually balanced by means of the
Helipot (like it is usual at the conventional bridges), but the reading of
potentiometer resistance is electronic.
That solution combines the good features of conventional bridges with
the comfort of micro processor controlled circuits.

e The passive bridge measures accurately even in the presence of
AC interference voltages.
e The electronic ,reading“ of potentiometer provides quick and
accurate calculation of fault location (Lx/L)
Applications

DC Fault Location

e Fault location with Murray-Method

e Fault location with 3 Point-Method

e Fault location with Kipfmller-Method

¢ Resistance difference measurement
AC Fault Location

e Fault location with Kipfmuller-Method

e (Capacitance balance measurement
KMK 8 applies the generator and the null-indicator also for resistance
measurements like

e Loop resistance measurement

e Insulation resistance measurement
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6.2 Loop Resistance Measurement

The purpose of that measurement is to measure the loop resistance.
KMK 8 measures the loop resistance accurately even in the presence of
AC interference voltages on the line.

Test Procedure

Select the LOOP RESISTANCE mode and press ENTER and then the
measuring arrangement appears.

B Rh
KMKS | Ra >
PASSIVE[™ —
BRIDGE | g

Bage?

The far endings of the tested pair should be joined manually or by means
of the remote controllable loop-closing device KLC 8.

e The measurement can be started with the START/STOP key

Having the measurement completed the following results appears:
Displayed Test Results
e Loop resistance Rl (Ra and Rb is calculated as RI/2)
e (Cable length (calculated of cable parameters and RI)
To change the cable type
e Press the C.LIBR (F6) key
e Select a new cable type and press ENTER
e Press ESC
To change the cable temperature
e Press the TEMP.(F4) key,
e Type in the temperature value and press ENTER.
When the cable length is known
e Press the LENGTH (F5) key
e Type in the length value and press ENTER
For returning to the normal display
e Press the LENGTH (F5) key and press ENTER

To save the test result press the SAVE (F1) key

Notice: In case of short cables the calibration of test leads is
recommended.
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6.3 Insulation Resistance Measurement

The purpose of that measurement is to measure the insulation
resistance. KMK 8 measures the insulation resistance accurately even in
the presence of AC interference voltages on the line.

There are two measuring ranges: up to 300 MQ and up to 10 GQ

Measuring times:
e 3 x 20 sec for the 300MQ range
e 3 x 35 sec forthe 10 GQ range

The relatively long measuring time is necessary because of the
capacitance of the measured cable.

Test Procedure
Select the INSULATION RESISTANCE mode and press ENTER
The measuring arrangement appears on the display:

F0707 /20 10-08 155142 Eattirdan Mem: 1007
INSULATION REESISTANCE

B

C T B
ECFL30 | ﬂj @ E& SLAVE
PASSIVE[™ A
BRIDGE | _

—Ejf_

JOIN THE FAR EMDINGS OF WIRES
TO THE LOOP CLOSIMG DEVICE

START THE MEASUREMEWT WITH START-STOP

HMEAS RANGE:3000M
J0oHa SLAVE

The far endings of the tested pair have to be open.

e Select the required measuring range with pressing the
300MQ (F2) or 10GQ (F3) key
e Start the measurement with the START/STOP key
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Having the measurement completed the following results appears
Displayed Test Results
e Riso resistance between wire a and wire b
e RaE resistance between wire a and GND ( wire b joined to GND)
e RbE resistance between wire b and GND (wire a joined to GND)
e Vab, VaE and VbE AC and DC interference voltages

Calculation of Q/km when the cable length is known
e Press the LENGTH (F5) key
e Type in the length value and press ENTER

For returning to the normal display
e Press the LENGTH (F5) key and press ENTER

To save the test result press the SAVE (F1) key

Notice:

The cheap and simple instruments can perform only 2 Pole
measurements. For the sake of comparison KMK 8 also provides the 2
Pole measuring mode. To select that mode press 2 POLE (F1) key

The 2 Pole measurement is performed in the following arrangement:

Riso
— I é Ix — b
_f' Fab A Fap A Fahb "
RAE— [lpx ol FaE  FhE FaE  FhE RBE
E= E=

Riso = Fab parallel with (FaE + FbE)
RAE = FaE parallel with (Fab + FbE
RBE = FbE parallel with (Fab + FaE)
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6.4 Resistance Difference Measurement

The purpose of that measurement is to measure the resistance difference
between wire a, and wire b. KMK 8 measures the resistance difference
accurately even in the presence of AC interference voltages on the line.

This measurement is implemented as a Murray measurement. The
results are calculated out of the loop resistance and Mk (Lx/L) values.

Test Procedure
Select the RESISTANCE DIFFERENCE mode and press ENTER
The measuring arrangement appears on the display:

B Bh
EME 8 A Ra ARX1DA )—“l'
PASSIVE | ™ —
BRIDGE |

—[j_

The far endings of the tested pair should be joined to the ground
manually or by means of the remote controllable loop-closing device
KLC 8.

e Select the required measuring range with pressing
the AR<10% (F2) or AR>10% (F3) key
e Start the measurement with the START/STOP key

Having the measurement started the following display appears after a few
seconds and the bridge is ready for balancing

16/0%,/2008-14: 19:30 tirdan Mems [00n
RESISTANCE DIFFEREHMCE BETI.-.IEEN Ra AND Rh

-0 -80  -&0  -40  -Z0 0 20 40 1] a0 100

MWWWW

PR
|_E v:'“ gﬁ é‘) A Ba >-“|.

SET ZERO DEFLECTION WITH H
(IF NECESSERY CHAMGE THE WIRES WITH A-B)
HAYING THE BALAWCE COMPLETED
COMFIEM THE RESULT WITH PRESSIMG EMTER

GAIM:2 AVG:D: 55
Ym OFF - + - + A-B
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Bridge Balancing

Select the minimum gain with key F2

Switch the measuring voltage off with the Vm OFF (F1) key and
keep it pressed until the pointer reaches a stable position. While
the key is pressed KMK 8 measures the disturbing DC voltage.
After releasing the key, KMK 8 performs a null-correction com-
pensating the effect of disturbing voltage. The null point remains
in the middle.

Set the pointer to the 0 point with the M balancing potentiometer
Increase the gain gradually with key F3 and repeat the first two
points until reaching the perfect balance. The balance is perfect
when the gain is 4 or 5 and the pointer stands on the 0 point with
pressed and released F1 key as well.

The device performs numerous measurements per second. The
pointer shows the result of the last measurement. When the line is
too noisy the pointer is waving around a middle point and the
reading is difficult. The waving of pointer can be reduced by
average calculation. Five averaging times are provided: 0, 0.5, 1,
2 or 4 sec. (Zero means: no averaging). The averaging time can
be changed with keys F4 and F5

When the balancing is completed press ENTER and the results
appear

Displayed Test Results

MK value

Rl = Ra+Rb loop resistance

Ra and Rb (Ra and Rb is calculated as RI/2)
AR = Ra-Rb resistance difference

2 AR/ Rl resistance difference in percents

To save the test result press the SAVE (F1) key

Notice

The difference between the wire resistances of a pair is usually small
compared to the wire resistances. KMK 8 has to measure the small
difference of high resistances, therefore the calibration of test leads is
recommended.
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6.5 DC Fault Location with MURRAY Method

The Murray-method applicable when the two wires of the pair have the
same gauge (d), the same length, are made of the same material and
only one of them is leaky. To provide the specified accuracy, the good
wire’s insulation resistance between wire and ground must be at least
1000 times greater then the faulty wire’s insulation resistance between
wire and ground. The insulation resistance of the healthy wire must be
higher than 10 MQ even if the fault resistance of the faulty wire is smaller
than 10 kQ. The passive bridge of KMK 8 measures accurately even in
the presence of AC interference voltages on the line.

The measurement can be performed if the healthy and faulty wires are
taken from different pairs. That solution can be applied when all the two
wires of the faulty pair are wet but another healthy pair is available. The
two pairs must be in the same cable

Test Procedure

e Select the DC FAULT LOCATION/MURRAY METHOD
e Press ENTER and then the measuring arrangement appears

B Rl-2
EME 8 )
PASSIVE = 1 -
BRIDCE| R Rx FaEQ Rl-2-Ex
—E
E =

The far endingi of the tested pair should be joined manually or by means
of the remote controllable loop-closing device KLC 8.

e Start the measurement with the START/STOP key
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Having the measurement started the following display appears after a few
seconds and the bridge is ready for balancing.

17/09/2008- 102581 Batt:rdoe Hems 1005
FHULT LOCHTION MUREAY HMETHOD

-io0 -80 &0 -40 -20 0 20 40 1] an 100

Ko )
ON vm® Ex FaE El-2-Ex

¥ =2
T ZERQ DEFLECTION WITH

(IF NECESSHRY CHAHMGE THE WIRES I.'.IITH A/B)

STORE THE Mg VALUE WITH PRESSING ENTER

B B2

GAIN:2 AYG:D:5s
Ym OFF - * - * A-B

Bridge Balancing

Select the minimum gain with key F2

Switch the measuring voltage off with the Vm OFF (F1) key and
keep it pressed until the pointer reaches a stable position. While
the key is pressed KMK 8 measures the disturbing DC voltage.
After releasing the key, KMK 8 performs a null-correction
compensating the effect of disturbing voltage. The null point
remains in the middle. Set the pointer to the 0 point with the M
balancing potentiometer

Increase the gain gradually with key F3 and repeat the first two
points until reaching the perfect balance. The balance is perfect
when the gain is 4 or 5 and the pointer stands on the 0 point with
pressed and released F1 key as well.

The device performs numerous measurements per second. The
pointer shows the result of the last measurement. When the line is
too noisy the pointer is waving around a middle point and the
reading is difficult. The waving of pointer can be reduced by
average calculation.

Five averaging times are provided: 0, 0.5, 1, 2 or 4 sec. (0= no
averaging)

The averaging time can be changed with keys F4 and F5. When
the balancing is completed press ENTER and the results appear.
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Displayed Test Results

MK value

Lx/L relative distance of fault compared to the cable length
Rx wire resistance between the instrument and fault

2Rx double wire resistance between the instrument and fault
RI loop resistance

FaE fault resistance

DTS (calculated of the cable parameters and RI)

DTF (calculated of the cable parameters, Rl and Lx/L)

To change the cable type
e Press the C.LIBR (F6) key
e Select a new cable type and press ENTER
e Press ESC

To change the cable temperature
e Press the TEMP.(F4) key,
e Type in the temperature value and press ENTER.

When the cable length is known
e Press the LENGTH (F5) key
e Type in the length value and press ENTER

For returning to the normal display
e Press the LENGTH (F5) key
e Press ENTER

To save the test result press the SAVE (F1) key.
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6.6 DC Fault Location with 3 Point Method

The purpose of the test is to find the location of the wire-to-ground
insulation fault. This test is applicable when the two wires of the pair have
different gauges and only one of them is leaky. The ratio of the good wire
insulation to the leaky wire insulation must be at least 1000. The passive
bridge of KMK 8 measures accurately even in the presence of disturbing
longitudinal AC voltages on the line.

For that measurement a third, auxiliary wire is required between KMK 8
and the far end. The resistance of auxiliary wire ¢ has no effect on the
accuracy. The far endings of the tested pair should be joined to the wire ¢
manually or by means of the remote controllable loop-closing device
KLC 8.

The test arrangement:

B Eh

”é')a.ﬁ )

EL Rx FaEﬂ Ra-Rx
i

U

The 3 Point method requires three part-measurements:

e Measurement 1. The generator Um is connected to wire A.
The result is MK1 (Practically always 0)

e Measurement 2. The bridge should be balanced when the
generator Um is connected to the ground. The result is MK2.

e Measurement 3. The bridge should be balanced when the
generator Um is connected to wire C. The result is MK3.

The Lx/L value is calculated out of MK1, MK2 and MKS3
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Test Procedure

e Select the DC FAULT LOCATION/3 POINT METHOD
e Press ENTER and then the measuring arrangement appears

B b
KMK 8 >
PASSIVE| 8 —
BRIDGE -
—Ec:—|||- Ex FaEQ Ra-Ex >
C

e Start the measurement with the START/STOP key

Having the START/STOP key pressed KMK 8 automatically performs the
first measurement without balancing and stores the MK1 value. When the

first measurement is completed the bridge is ready for balancing and the
following display appears:

17 /05/2003-12: 5947 Eatizzdo: Memz 1005
SECOMD 3 POINT MEASUREMENT

-0 -80 -60 -40 -0 1] 0 40 &0 a0 100

Ra-Ex )

SET ZEROQ DEFLECTIOM WITH M
(IF HECESSARY CHAMGE THE WIRES WITH A-B)
STORE THE Mg2 YALUE WITH PRESSING EMTER

GAIH:2 AVG:D:5s
Ym OFF - * - * AsB
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Bridge Balancing

e Select the minimum gain with key F2

e Switch the measuring voltage off with the Vm OFF(F1) key and
keep it pressed until the pointer reaches a stable position. While
the key is pressed KMK 8 measures the disturbing DC voltage.
After releasing the key, KMK 8 performs a null-correction com-
pensating the effect of disturbing voltage. The null point remains
in the middle.

e Set the pointer to the 0 point with the M balancing potentiometer

e Increase the gain gradually with key F3 and repeat the first two
points until reaching the perfect balance. The balance is perfect
when the gain is 4 or 5 and the pointer stands on the 0 point with
pressed and released F1 key as well.

The indicator performs numerous measurements per second. The pointer
shows the result of the last measurement. When the line is too noisy the
pointer is waving around a middle point and the reading is difficult.
The waving of pointer can be reduced by average calculation.
Five averaging times are provided: 0, 0.5, 1, 2 or 4 sec. (Zero means: no
averaging).

e The averaging time can be changed with keys F4 and F5

e When the balancing is completed press ENTER to store the result

(MK2) and to call the picture of the third measurement.

Doing so the following display appears and the bridge is ready for the
third balancing:

17,/09/2008-13: 14220 Batti>95% Memz 100X
THIRD 3 POINT MEASUREMENT

-i00 -&0  -&0  -40 -z0 i 20 40 1] a0 100

M @ n
Iy p= -
%_HI_Rx Fﬂg Ra-Rx )
SET ZEROQ DEFLECTION WITH H

(IF HECESSARY CHAMWGE THE WIRES WITH A-B)
STORE THE Mk3 YALUE WITH PRESSIMG EMTER

Ym

GAIN:2 AYVG:D:5s
Ym OFF - + - * AsB
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Balance the bridge again and press ENTER to store the result (MK3) and
to call the result display.

Displayed Test Results
e MK1, MK2 and MK3 values
Lx/L relative distance of fault compared to the cable length
Rx wire resistance between the instrument and fault
2Rx double wire resistance between the instrument and fault
RI loop resistance
FaE fault resistance
DTS (calculated of the cable parameters and RI)
DTF (calculated of the cable parameters, Rl and Lx/L)

To change the cable type
e Press the C.LIBR (F6) key
e Select a new cable type and press ENTER
e Press ESC

To change the cable temperature
e Press the TEMP.(F4) key,
¢ Type in the temperature value and press ENTER.

When the cable length is known
e Press the LENGTH (F5) key
e Type in the length value and press ENTER

For returning to the normal display
e Press the LENGTH (F5) key
e Press ENTER
To save the test result press the SAVE (F1) key
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6.7 DC Fault Location with Kiipfmiiller Method
The Kipfmdaller-method applicable when the two wires of the pair have
the same gauge (d), the same length, are made of the same material
and booth of them are leaky. An accurate result can be obtained when
the two Kdpfmiller conditions are fulfilled:

FaE +FbE > 100 x RI

0,5 > FaE / FbE > 2

The passive bridge of KMK 8 measures accurately even in the presence
of AC interference voltages on the line.
The Kiapfmiller method requires two part-measurements

e Measurement 1: Performed with open loop. The result is ML

e Measurement 2: Performed with closed loop. The result is MK

The Lx/L value is calculated out of ML and MK.

Test Procedure

e Select the DC FAULT LOCATION/KUPFMULLER METHOD
e Press ENTER and then the measuring arrangement appears

B BEx RI-2-Rx
EMES [ — —
PASSIVE \ Rl-2-Bx
BRIDGE [—= 1 1

A Rx FaE[I]I;]FhE

E =

e Start the first measurement pressing the START/STOP key

Having the measurement started the following display appears after a few
seconds and the bridge is ready for balancing:

29/1172010-08: 12:51 Battz>857 Mem: 100%
FIEST EuPFMULLEE MEASUREMENT

-i00  -80 -60 -400 20 1] 20 40 1] &0 100

B Ex Rl-2=Ex
¢ 3 —+—8
@ \ Ri2-Rx PLAVE
"H {1 —1+—A
OH ¥Ym Rx FaE[I]fl]FbE

SET ZERO DEFLECTION WITH H
(IF HECESSARY CHANGE THE WIRES WITH A-B)
STORE THE ML YALUE WITH PRESSING EMTER

GAIN:2 AVG:D:5s
Ym OFF - * - * A-B
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Bridge Balancing

Select the minimum gain with key F2

Switch the measuring voltage off with the Vm OFF(F1) key and
keep it pressed until the pointer reaches a stable position. While
the key is pressed KMK 8 measures the disturbing DC voltage.
After releasing the key, KMK 8 performs a null-correction com-
pensating the effect of disturbing voltage. The null point remains
in the middle.

Set the pointer to the 0 point with the M balancing potentiometer.
Increase the gain gradually with key F3 and repeat the first two
points until reaching the perfect balance. The balance is perfect
when the gain is 4 or 5 and the pointer stands on the 0 point with
pressed and released F1 key as well. The device perfomes
numerous measurements per second. The pointer shows the
result of the last measurement. When the line is too noisy the
pointer is waving around a middle point and the reading is difficult.
The waving of pointer can be reduced by average calculation.
Five averaging times are provided: 0, 0.5, 1, 2 or 4 sec. (Zero
means: no averaging). The averaging time can be changed with
keys F4 and F5.

When the balancing is completed press ENTER to store the result
(ML).
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Before the second measurement the loop should be closed. Close it
manually or by means of the remote controllable loop-closing device
KLC 8.

In case of manual control start the second measurement pressing the
START/STOP key and the bridge is ready for the second balancing:

29/11/2010-08: 14: 07 Battzz050 Fem: 1000
SECOMD EiiFFMULLER MEASUREMENT

-i00  -80 -&0  -40 -20 1] 20 40 1] a0 100

B Rx RI-2-Rx
£ — —+—18
é') \ RI2-Rx [SLAVE
Fﬁ —} —1—A
ON ¥m Ex FaE[I] I_Jl]FbE
p— FE -

SET ZERQ DEFLECTION WITH M
(IF MECESSARY CHANGE THE WIRES WITH A-B)
STORE THE Mg YALUE WITH PRESSING ENTER

GAIN:2 AVG:D5s
VYm OFF - + - + A-B

Balance the bridge again and press ENTER to store the result (MK) and
to call the result display.
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Displayed Test Results
e ML and MK values
Lx/L relative distance of fault compared to the cable length
Rx wire resistance between the instrument and fault
2Rx double wire resistance between the instrument and fault
RI loop resistance
FaE and FbE fault resistances
DTS (calculated of the cable parameters and RI)
DTF (calculated of the cable parameters, Rl and Lx/L)

To change the cable type
e Press the C.LIBR (F6) key
e Select a new cable type and press ENTER
e Press ESC

To change the cable temperature
e Press the TEMP.(F4) key,
¢ Type in the temperature value and press ENTER.

When the cable length is known
e Press the LENGTH (F5) key
e Type in the length value and press ENTER

For returning to the normal display
e Press the LENGTH (F5) key
e Press ENTER
To save the test result press the SAVE (F1) key
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6.8 AC Fault Location with Kiipfmiiller Method

The Kipfmdaller-method applicable when the two wires of the pair have
the same gauge (d), the same length, are made of the same material
and booth of them are leaky. An accurate result can be obtained when
the two Kapfmiller conditions are fulfilled:

FaE +FbE > 100 x RI
0,5 > FaE / FbE > 2

The passive bridge of KMK 8 measures accurately even in the presence
of disturbing longitudinal AC voltages on the line.

The Kipfmiller method requires two part-measurements
Measurement 1: Performed with open loop. The result is ML
Measurement 2: Performed with closed loop. The result is MK

The Lx/L value is calculated out of ML and MK
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Test Procedure

Select the AC FAULT LOCATION/KUPFMULLER METHOD
Press ENTER and then the measuring arrangement appears

B Ex Rl-2-Ex
EMES [ 1 -
PASSIVE Rl-2-Ex
BRIDGE :H —1 1
Ex FaE[I] I;]FhE
:E —é—

Start the first measurement pressing the START/STOP key and after a
few seconds the bridge is ready for balancing:

2951 1.-"2011?0—08 21459

IRST AC EUPFMULLER MEASUREMENT

-i00  -80  -e0  -40 -z0 1] 20 40 1] a0 100

- — +
Bx Rl-2-Rx
]

B I
é) \ Ri-2-Rx [SLAVE
:H —1 —1—A
Rx FaE[I] I;]FhE
R

W E =

SET MIMIMUM DEFLECTION WITH H
(IF MECESSARY CHANGE THE WIRES WITH A-/B)
STORE THE ML VALUE WITH PRESSING EMTER

GAIN:2

0 CORR - + A-B

Battzx95H Mem: 100
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Bridge Balancing

Select the minimum gain with key F2.
Set the pointer to the minimum point of the scale with the M
balancing potentiometer. The minimum point may be on the
negative or positive side of the scale

Press the 0 KORR (F1) key to shift the pointer to the middle of the
scale

Increase the gain gradually with key F3 and repeat the first three
points until reaching the perfect balance. The balance is perfect
when the gain is 5 and the pointer stands on the minimum

When the balancing is completed press ENTER to store the result
(ML).

Before the second measurement the loop should be closed. Close
it manually or by means of the remote controllable loop-closing
device KLC 8.

In case of manual control:

Start the second measurement pressing the START/STOP key and
the bridge is ready for the second balancing:

29,/ 11/ 2010-08: 15:35 attzO0 Fem: 1000
SECOMD AC EiPFMULLER HEHSUREHENT

-100 -80 -0 -40  -20 1] 20 40 &0 a0 100

MWWWW

- .q_ +
Rl-2-Rx
]

é*:: \ Ruppe [SLAVE
A
(o

R" FaE[‘L_' I;]FhE

o
SET HINIHI.IH ]]EFLECTION WITH H

(IF MECESSARY CHANWGE THE WIRES WITH A-B)
STORE THE Mg YALUE WITH PRESSING ENTER

GAIN:2
0 CORR - * A-B

Balance the bridge again and press ENTER to store the result (MK) and
to call the result display.
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Displayed Test Results

ML and MK values

Lx/L relative distance of fault compared to the cable length
Rx wire resistance between the instrument and fault

2Rx double wire resistance between the instrument and fault
RI loop resistance

FaE and FbE fault resistances

DTS (calculated of the cable parameters and RI)

DTF (calculated of the cable parameters, Rl and Lx/L)

To change the cable type
e Press the C.LIBR (F6) key
e Select a new cable type and press ENTER
e Press ESC

To change the cable temperature
e Press the TEMP.(F4) key,
e Type in the temperature value and press ENTER.

When the cable length is known
e Press the LENGTH (F5) key
e Type in the length value and press ENTER

For returning to the normal display
e Press the LENGTH (F5) key
e Press ENTER

To save the test result press the SAVE (F1) key
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6.9 Capacitive Balance Measurement

The purpose of that measurement is to measure the balance between the
ground capacitances Ca-E and Cb-E.

The passive bridge of KMK 8 measures accurately even in the presence
of disturbing longitudinal AC voltages on the line.

Test Procedure
e Select the AC FAULT LOCATION/CAPACITIVE BALANCE mode
e Press ENTER and the measuring arrangement appears:

A
EME & B ACHIDH
PASSIVE[— 1T T
BRIDGE E ChET ICaE

The far endings of the tested pair have to be open.
e Select the required measuring range with pressing
the AC<10%(F2) or AC>10%(F3) key
e Start the measurement with the START/STOP key
Having the measurement started the following display appears after a
few seconds and the bridge is ready for balancing

29/T1/2010-08: 18:31 2305 et 1005
CAPACITIVE BALANCE BETWEEHN Ca-E AND Cp-E

-100 -80 -0 -40  -20 1] 20 40 &0 a0 100

- — +

B
£ B
é‘) a SLAVE
' T - It
Cag = CbE
e T

Ry

SET MINIMUM DEFLECTION WITH H
(IF MECESSARY CHANWGE THE WIRES WITH A-B)
STORE THE ML YALUE WITH PRESSING ENTER

GAIN:2
0 CORR - * A-B
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Bridge Balancing

e Select the minimum gain with key F2.

e Set the pointer to the minimum point of the scale with the M
balancing potentiometer. The minimum point may be on the
negative or positive side of the scale

e Press the 0 KORR (F1) key to shift the pointer to the middle of the
scale

¢ Increase the gain gradually with key F3 and repeat the first three
points until reaching the perfect balance. The balance is perfect
when the gain is 5 and the pointer stands on the minimum

e When the balancing is completed press ENTER to store the result
(ML) and to call the result display.

Displayed Test Results
e ML value
e Lx/L rate
e Unbalance %

To save the test result press the SAVE (F1) key

Notice
The result is calculated out of the measured ML value
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7 END TO END SYNCHRONOUS MEASUREMENT

The purpose of that measurement is fault location when due to high and
intermittent disturbing voltages neither the active nor the passive bridge
can provide satisfactory result.

In that case KMK 8 provides the improved version of Graaf method using
the disturbing voltages itself for the measurement. (No other measuring
voltage is added).

At that measuring mode two instruments are connected to the ends of the
tested pair in MASTER-SLAVE arrangement. The two instruments
perform current measurement at the same time and communicate over
the tested pair. The Master calculates the location of fault out of the rate
of currents. That means:

e The higher is the disturbing voltage the easier to locate a fault!
e That method can be used only in the presence of disturbing
voltages between the A and B wires

KMK 8 can be programmed as MASTER and SLAVE as well.
Mode selection is in the PASSIVE BRIDGE MEASUREMENTS menu.

For SLAVE function a simplified version of the KMK 8 (KMK 80S) is
available as optional accessory.
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Test Procedure

Select the GRAAF MASTER mode in the PASSIVE BRIDGE menu and
then the measuring arrangement appears.

KMK 8 MK &

STER| B Rx Rs/2-Rx B | SLAVE

@ 1 @
A Ex Rs/2-Rx A

The measurement can be started with the START/STOP key KMK 8
performs 16 consecutive synchronous measurements at both sides. The
duration of that automatic test sequence is approx. 80 sec.

When the 16 part measurements are ready KMK 8 evaluates the results.
In the course of evaluation the results of the first two measurements and
Lx/L values unlikely differing from the average are omitted.

Having the test sequence completed the result display appears:

1502 /2005~ 16255 42 Battz>05 Mem: 1000
FAULT LOCATION GRAAF METHOD
LxL YALUE

0.5000 0. 5000
0.5000 0. 5000
0.5000 0. 5000
0.5000 0. 5000

0.5000 0.5000 0%
0.5000 0.5000 20% +20%
0.5000 0.5000 AVG:0.5000 OF 14
MIM:0.5000 CABLE: RI=238.0 R
MAX :0.5000 o0_40 Ex=59.50 11
TEMP.= 8.0°C 2Rx=119.0 @

DTS=905.2 m

DTF=452.6 m

TEMP. |LEMGTH|C.LIEE.
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The displayed Test results

e All the 14 remaining Lx/L values (the unlikely ones are marked with
asterisks.)

The average of Lx/L values

The number of Lx/L values (used for average calculation)

The minimum and maximum of Lx/L value

Histogram showing the distribution of Lx/L values

Rx wire resistance between the instrument and fault

2Rx the double of wire resistance between the instrument and fault
Rl loop resistance

DTS (calculated of the cable parameters and RI)

DTF (calculated of the cable parameters, Rl and Lx/L)

To save the test result press the SAVE (F1) key

Evaluation by means of Histogram

In case of low disturbing voltages the Lx/L values calculated out of the
results of part measurements may show remarkable dispersion and the
user can’'t be sure that automatic average calculation produces really
proper value.
Therefore a HISTOGRAMM is provided showing the dispersion of
calculated part results.
The histogram presents the Lx/L values along the horizontal axis.

e The width of bars is 7% of average value

e The height of bars shows the prevalence of Lx/L values

e The bars used for the average calculation are black

e The unused bars are grey

At the evaluation of histogram the user should consider:

e The histogram of a perfect measurement is a black bar showing
that the results of all part measurements were within a 3.5 %
range around the average.

e The histogram of a sufficient measurement is absolutely
symmetrical but some results are in the neighboring bars around
the average.

e The histogram of a doubtful measurement is generally
unsymmetrical and the dispersion is irregular. In that case the
measurement should be repeated with another wire combination.

e When the level of disturbing voltage is too low the whole histogram
and the test results can be unacceptable. In this case try to repeat
the test with the passive bridge of KMK 8.
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Notes:

That method can be used only when the DC loop current exceeds 10 yA
KMK 8 provides additional “disturbing voltage” to increase the loop
current if an auxiliary wire is available. (Um=100V, Ri=100kOhm)

Ly
s

Ex

KMKE | KMK 8
I'!I&S'I'Eli{ B Ex [;l Res2-Bx § |[SLAVE
@ Rx F’L[b Rs-2-Ex @
A E I
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8 PRE MEASUREMENTS

8.1  Survey of Pair Condition
KMK 8 provides an extremely useful test sequence to find the best fault
location method: PRE MEASUREMTS / PAIR CONDITION
The test sequence consists of the following measurements:
e DC and AC interference voltage measurement

e Mutual capacitance Cm
e Physical capacitance between wires and GND (Ca-E und Cb-E)
e Loop resistance RI
¢ Resistance of wires a and b, Ra and Rb
¢ Resistance between wire a and wire b Riso
e Fault resistances FaE and FbE
e Voltage sources cascaded with FaE and FbE, Va-E and Vb-E
e The fault resistances and source voltages are measured twice to
see the intensity of fluctuation
05,/01/2011-0%:07 47 1295 Mems 100
SURVEY OF PAIR COMDITION
B 1
ECFL30 n ~ Fab [j' ELCH
ACTIVE \-'a-E T Yb-E
BRIDGE FaE@ [E FoE
Protected[—= =l
E =
Cm=218. InF Ri=1, 364kﬂ
Do (RIZAED o’E=86.70F  Ra=6gl.?
yonZ Cp-E=89. 420F Rh=681.7 n
ag=-16.1¥ Ricas okt
VYbE=-6. 9V _ 150~
Ya-g1=-18.9Y Faplz 41k
AC Yap= — Vb-g1= Fprl= 0.1HR
VagEs — ¥a-£2=-18.9V Fag2= #1kQ
YoE= — ¥Yb-E2 = Fpr2= 0.1MQ
SAVE
Notices:

To perform that PAIR CONDITION survey the remote controllable loop
closing device KLC 8 (or KMK 80S) is definitely necessary!

AUTO mode is set as default in PAIR CONDITION measurement.

AUTO mode means: KMK 8 performs the measurement in Sensitive-
mode. If the input amplifier becomes overloaded the process is repeated
in Protected-mode.

If the effect of disturbers is so strong that the amplifier is overloaded even
in protected mode as well a warning appears:
The Active Bridge is overloaded please use the Passive Bridge!

8-1
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By means of PAIR CONDITION survey the technicians can get useful
information about the condition of the tested pairs.

1.As a first step the shunt resistances FaE1 and FbE1 are measured.

A cascaded DC source is displayed if the shunt resistor interconnects
the tested wire with an active neighbor wire and therefore a disturbing
voltage of >5V appears. (5V is negligible beside the 100V
measuring voltage of KMK 8). These results inform the technician
about the magnitude of shunt resistors and disturbing DC voltages.
2.Indication of disturbing DC and AC voltages >1 V. (The indicated DC
voltage can be lower than the disturbing voltage if the shunt
resistance is not much smaller than the input resistance of DMM)
3.The measurement of physical capacitances (Ca-E and Cb-E)
provides information about the break or high unbalance of wires.

4.Measurement of fault resistances and the voltages of disturbing DC
sources. These measurements are performed twice to see the
intensity of fluctuation. The fluctuation can be intensive if the shunt
resistance or the disturbing voltage is strongly intermittent. In that
case the obtained results can be false.

5.Loop resistance (RIl) measurement

6.Checking the rate between the insulation and loop resistances. If the
rate is less than 100 the Fab ! warning appears.

7.At last the resistance of wire a and wire b are measured. Normally
Ra =Rb. In case of resistive unbalance the recommended fault
location method is 3 Point measurement with the passive bridge of
KMK 8.
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8.2 AC DC Voltage Measurement

The purpose of that measurement is to get quick information about the
DC and AC interference voltages between the wires of the tested pair.

Test Procedure
e Open the far endings of the tested pair

e Select the PRE MEASUREMENTS /AC-DC VOLTAGE mode
and press ENTER

The measurement starts automatically. KMK 8 measures continuously
until stopping the measurement with the START/STOP key.
15/0%,/2005- 14:54: 04 Eatt:»a5e HMems 100%

CONTIMOUS PRE HEASUREHENT
AC-DIC YOLTAGE BETWEEM A AND B

0 10 20 30 40 50 60 F0 80 90 100

DC=-56.68V

0 10 20 30 40 50 60 70 80 90 100
AC=15.06V

OPEM THE FAR EHDIMGS OF WIRES

MEASURING IN PROGRESS
SCALE

The sensitivity can be changed with the SCALE (F2) key.

Displayed Test Results

e DC-AC voltages in graphic form
e DC-AC voltages in digital form
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8.3 Loop Resistance Measurement

The purpose of that measurement is to get quick information about the
loop resistance of numerous pairs. For the sake of quick measurement
the compensation of DC interference voltages is disabled.

Test Procedure
e Join the far endings of the tested pair manually or by means of
the remote controllable loop-closing device KLC 8.
e Select the PRE MEASUREMENTS /LOOP RESISTANCE mode
and press ENTER

The measurement starts automatically. KMK 8 measures continuously
until stopping the measurement with the START/STOP key.

17/09,/2008-17:58: 19 Battz>O50 Mem: 1000
CONTINOUS PRE MEASUREMENT
LOOP RESISTANMCE BETWEEM A ANMD B

R1<1.80 9

JOIN THE FAR ENDINGS OF WIRES
HMEASURING IN PROGRESS

LIMIT :10008 OH
LIMIT TONE

Purpose of that service is to find the pair of wires that has a strap or is
shorted (perhaps at its far end). If the resistance measured between the
wires is smaller than the preset limit, then you will hear a buzzing sound

To set the resistance limit below which the buzzer is working press the
LIMIT (F4) key and type in the wanted limit

The buzzer can be switched on and off with the TONE (F6) key



8.4 Insulation Resistance Measurement

Purpose of the test is to measure the insulation resistance between the a
and b wires. KMK 8 in this mode provides fast measurement of pairs
which are not affected by interference volatges! The measuring range is
10 kQ to 300 MQ.

Test Procedure
e Open the far endings of a and b wires
e Select PRE MEASUREMENTS/INSULATION RESISTANCE
mode and Press ENTER

The measurement starts automatically. KMK 8 measures continuously
until stopping the measurement with the START/STOP key.

17709/ 2008-18: 11134 Battzraoe Mems 1007
CONTINOUS PRE MEASUREMENT
IMSULATION RESISTANCE BETWEEN A AND B

‘lIB 1Il|l]l-1 1qM 1|M 1Il|l]k 1l|lk

Riso>1 .68MQ

OPEM THE FAR EMDIMGS OF WIRES
MEASURING IM PROGRESS
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8.5 DC Current Measurement

Purpose of the test is to measure the DC loop current. Internal
resistance: 1 Ohm, measuring range: 3 pAto 1 A.

Test Procedure
e Join the far endings of the tested pair manually or by means of
the remote controllable loop-closing device KLC 8.

e Select the PRE MEASUREMENTS / DC CURRENT mode and
press ENTER

The measurement starts automatically. KMK 8 measures continuously
until stopping the measurement with the START/STOP key.

25/ 11/2010-11: 30208 Batts-95n Mem: 1007
PRE MEASUREMENT
DC CURRENT BETWEEN A AND B

DC=123uA

MEASURING IM PROGRESS
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8.6 Cable Temperature Measurement
The purpose of the test is to measure the temperature of a cable.

Test Procedure
¢ Enter PRE MEASUREMTS/CABLE TEMPERATURE mode.
e Plug the thermometer probe (supplied as option) into KMK 8 as
shown on the display and put the probe near the cable.
e Wait a few minutes until the surface temperature of the probe
reaches the cable temperature and start the measurement
pressing the START/STOP key.

Test Results
e Cable Temperature TEMP.

KMK 8 is able to measure temperature within —20 C and +60 C.

The measured temperature can be stored by pressing the TEMP. (F3)
key i.e. the temperature field of the subsequent loop resistant
measurement or fault location measurement will be updated to this value.
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9 AUTOMATIC TEST SEQUENCES

9.1 Automatic Quick Test

The purpose of the automatic quick test is to get rough estimate about
the features of an unknown pair of wires. Measuring time is: ~45 sec.

The list of measurements:

AC, DC voltages:
e Between wire a and wire b
e Between wire a and E (GND)
e Between wire b and E (GND)

Insulation resistance (Maximum 300 MQ)
e Between wire a and wire b
e Between wire a and E (GND), b connected to ground
e Between wire b and E (GND), a connected to ground
Capacitance
e Between wire a and wire b
e Between wire a and E (GND), b connected to ground
e Between wire b and E (GND), a connected to ground

Capacitive unbalance
e Between Ca-E and Cb-E

Test Procedure
¢ Open the far endings of a and b wires
e Select MEAS SEQUENCE/QUICK TEST mode and Press
ENTER and then the following display appears:

S0/07/2010-09: 12: 03 Battz>95% Mem: 1000
AUTOMATIC QUICE TEST

ah aFE hE B
oc SLAVE
ac 1
IS0
¢ —E
CAPACITIVE BALANCE
Lx-L  BAL

JOIM THE FAR EMDINGS OF WIRES
TO THE LOOP CLOSING DEVICE

START THE MEASUREMENT WITH START-STOP
SLAVE

e Start the measurement with the START/STOP key
e The test results can be saved by pressing the SAVE (F1) key
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9.2 Automatic Quality Test

The purpose of the automatic quality test is to get accurate results about
the features of an known good pair of wires. Measuring time is: ~130 sec.

The list of measurements:
Insulation resistance (Maximum 10 GQ)
e Between wire a and wire b
e Between wire a and E (GND)
e Between wire b and E (GND
Capacitance
e Between wire a and wire b
e Between wire a and E (GND), b connected to ground
e Between wire b and E (GND), a connected to ground
Capacitive unbalance
e Between Ca-E and Cb-E

Loop resistance
e RI

Resistance difference

Test Procedure
e Connect the remote controllable loop-closing device KLC 8to the
far end of the tested pair.
e Select MEAS SEQUENCE/QUALITY TEST mode and Press
ENTER and then the following display appears:

2007 2010-09:19: 16 Battz>95% Mems: 1005
AUTOMATIC QUALITY TEST
ah aE hE 1r
152 SLAVE
1

CAPACITIVE BALANCE
Lx/L __ BAL g

EESISTANCE DIFFEREMCE
| Rl | Ra | Eh | AR lz.ﬁ.R/RI

JOIM THE FAR EMDINGS OF WIRES
TO THE LOOP CLOSING DEVICE

START THE MEASUREMENT WITH START-STOP
SLAVE

e Start the measurement with the START/STOP key
e The test results can be saved by pressing the SAVE (F1) key
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10 BATTERY MANAGER

Battery Charging Modes
KMK 8 is equipped with a processor controlled automatic charger-
discharger circuit providing the following functions:
e Battery capacity indication
Charging process control:
Normal charging
Fast charging
Battery regeneration
Battery initialization
Protection against deep discharging

These functions can be reached in MAIN MENU / BATTERY MANAGER

10.1 Battery Capacity Indication

The battery manager system continuously measures the battery state.
When KMK 8 is switched on battery information appears showing the
actual state of battery in % form.

10.2 Normal Charging

When the mains adapter is connected and the battery level sinks below
60% the automatic circuit starts normal charging with 0.1C (C is the
nominal capacity of the built in battery)

When the full charge is reached the control system automatically stops
charging and the BATTERY LEVEL >95 % indication appears.

The CHARGE indicator LED is lighted while the charging is in progress.
When full charge is reached, the charger is automatically switched off,
and the CHARGE indicator LED goes out.
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10.3 Fast Charging

When FAST CHARGING is selected in the BATTERY MANAGER
MENU the battery is charged with a relatively high current (0.5 C) for
approx. 2 to 3 hours during which the instrument can't be used. In this
mode after a short time the instrument is automatically switched off. If
temperature of the battery exceeds the environment by 10°C the charging
is automatically finished.
The blinking of CHARGE indicator LED indicates that the process is in
progress.
When the charging is completed the charge indicator goes out, and the
instrument stays switched off.
Switching the instrument on during the process:

. Information can be obtained about the current battery

e  The process can be aborted by pressing the ABORT (F3) key.

10.4 Regenerating Charge Process

In this mode the battery is discharged and fast charged. The instrument
can't be used during this process. To start regenerating process:

e Enter MAIN MENU/BATTERY MANAGER

e Select the REGENERATING option and press ENTER
In the first phase, discharging message is displayed. In the second
phase, the instrument is automatically switched off, and the charge
indicator LED is blinking. The process can be interrupted with the
ABORT (F3) key.

10.5 Initial Charging

The initialization is the first charging of battery. It is necessary when the
INITIAL CHARGING RECOMMENDED warning appears (The same
process is required when the battery is replaced.) The process can be
started with the START/STOP key

During the 2 to 3 hour process the battery state measuring system will be
calibrated. The initial process can be skipped or interrupted but in these
cases always the BATTERY LEVEL IS UNKNOWN battery charging
level indication appears when the instrument is switched on. Therefore
the skipping or interruption of the process is not recommended.

DO NOT CHARGE THE BATTERIES WHEN THE AMBIENT
TEMPERATURE IS BELOW +5 °C OR OVER +45 °C.
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10.6 Automatic Battery Switch-Off

If the inner temperature of the KMK 8 exceeds 55°C, the internal battery
is automatically switched off to prevent it from being damaged. As the
charging condition is unknown after the device can be switched on again,
fast charging should be as soon as possible.

10.7 Battery Life Expectancy
KMK 8 is equipped with a NiIMH battery pack consisting of peek quality
Panasonic cylindrical battery cells type: HHR380A. The guaranteed life
expectancy of HHR380A cells is more than 500 charge /discharge cycles
that means around 3500 to 4000 operating hours.
Beyond 500 charge /discharge cycles the capacity of cells may decrease
and finally they have to be replaced.
The degradation of battery can be easily recognized in the following way:
¢ Charge the battery with Fast Charging method
e After that start a Regenerating Charge Process

The regenerating process normally takes around 7 to 8 hours. In case of
an old battery the duration is much less (4 to 5 hours)

10.8 Charging During Measurement

Since the measurement may be disturbed by interference voltages
caused by the mains supply, it is highly recommended to disconnect the
mains cable or the car adapter during measurement.
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11 USB PORTS

The USB data transfer is an option and can be used only if it is
activated for the KMK 8 device!

KMK 8 has two USB ports for the transfer of test results:
¢ USB A host-port for USB flash drive (Indirect transfer)
e USB B device-port for PC connection (direct transfer)

USB A port for USB flash drive

KMK 8 can be connected to a USB flash drive via USB A interface. The
USB flash drive provides data transfer between a PC and KMK 8 without
installing a special device driver to the PC. Data is transferred to the

KMK 8 folder of the fash drive.

This solution is advantageous for the user who does not have
administrative right to install a special driver to his PC.

USB B port for PC connection
KMK 8 can be connected to a PC via USB B interface. When you first
connect KMK 8 to a PC, you need to install a device driver supplied with
KMK 8 PC Control Program.
The ELQ30c.exe control program provides the following features:

e Transfer and post processing of test results

e Checking the HW and SW version and other features of KMK 8

e Transfer between PC and USB flash drive and vice versa

IMPORTANT NOTES

For the time of measurements the PC should be disconnected !
High voltages on the line may disturb the measurements or in the
worst case destroy the instrument or the PC!

The USB data transfer is an option and can be used only if it is
activated in KMK 8
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11.1 Result Transfer from KMK 8 to USB flash drive

e Plug the USB flash drive into the USB host Port of KMK 8
e Enter the MAIN MENU/USB FLASH DRIVE option

Doing so the DATA TRANSFER page appears

13/09/2008-18:53: 16 Battz»050 Mem: J2n
DATA TRAHWSFER

TEST RESULT: [5IEy&{INNIET RN (AN
FROM USB STICE TO ECFL30

The USB DEYICE socket must be unpluooed.
| I N N N N

Select and enter the FROM KMK 8 TO USB FLASH DRIVE option

21/09/2008-16:18:15 t1x99H Mem: 97H
PUT RESULT TO USB: \ECFL:]I]\RESI.ILT
RESULT MAME MEAS MODE START TIME
A NIC EUPFH 25-07-2006-20:01
HAME2 P DC EiPFH 25-07-2006-20:01
ALL OME Polln

To copy one result, draw the highlight to the wanted name and press the
ONE (F3) key. To copy all test results press the ALL (F1) key.
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11.2 Result Transfer from USB flash drive to KMK 8
e  Plug the USB flash drive into the USB host Port of KMK 8
e  Enter the MAIN MENU/USB FLASH DRIVE option

Doing so the DATA TRANSFER page appears

15/09,/2005-19:04: 20 Battirdan Mem: dn
DATA TRAHSFER

TEST RESULT: FROM ECFL30 TO USB STICE

FROM USB STICK TO ECFL30

The USB DEVICE socket must he unpluoged.

Select and enter the FROM USB FLASH DRIVE TO KMK 8 option:

21709/ 2008-16 1 18215 Eatt:rda: Mem: arn
GET RESULT FROM
USB:“ECFL30NRESULT

HAME1_25-07-2006-20:01. RES
MAME2 25.07-2006-20:07.RES

ALL OME Polln

To copy one result, draw the highlight to the wanted name and press the
ONE (F3) key. To copy all test results press the ALL (F1) key
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12 STATUS & OPTIONS

STATUS & OPTION point of the MAIN MENU provides useful hardware
and software information:

29/11/2010-05:20:10 Batt:x%3e Mem: 1005
ABOUT
DEVICE TYPE ECFL30
SERIAL MUMBER 1234567890
INTERMAL IN 0nns1
CPU CARDI HUMBER 12345
IF CARD HUMBER 67890
CALIBEATION DATE 20-11-2010-07 :49:35

CHARGER VERSION 0102030405
BOOT YERSION 1

SOFTWARE YERSION 3.7
HARDWARE YERSIOM 1234567800
OPTIOHS

PC CONTROL ACTIVE

IMPORTANT NOTES

Data transfer between the KMK 8 device and a PC does only work, if
the instruments software and the PC software have the same
version number!
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13 UPGRADE (KMKB8u.exe)

The software of KMK 8 can be upgraded without disassembling the
instrument. The new software version can be downloaded from a PC
using the upgrade file made by the manufacturer. This file contains the
description of the upgrade process.
To set ECFL to upgrade mode:

e Enter SETTINGS menu

e Select the UPGRADE option with the vertical cursor keys

e Press ENTER

Doing so KMK 8 is ready for upgrade. To return without upgrade switch
the instrument off.
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14 DEMOPROGRAMM (KMK8d.exe)

Running the demo program the front panel of the instrument with display
and keyboard is shown. By clicking with the mouse on the keyboard, the
“virtual” KMK 8 will behave as the real instrument, helping the user to
carry out complete measuring procedures, but of course only virtually.

14-1
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15 SETTINGS

In setting mode some important parameters can be set.
The menu of general settings can be reached from the MAIN MENU

25/ 1172010-153:20:05 Battz>95e Mems 1005
GEMERAL SETTINGS

OPERATOR’S MAME

DATE-TIME 25.11-2010-13:19:31
POWER OFF TIME 15 min

EEY BEEP [#]

SAVE WARNING [#]

SLAYE TYPE ELC30

PY UMIT Vo2

LANGUAGE EMGLISH

LOoAD FACTORY DEFAULTS

UPGRADE

The date and time can be typed in with the number keys. The name of
operator can be typed in like an SMS at mobile phones. (Space by key 0
twice, backspace by «, accept by ENTER, escape by ESC)
To change the other parameters:

e Select the parameter by the vertical cursors and press ENTER.

e Change parameter by the vertical cursors and press ENTER.
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16 LOOP CLOSING DEVICE KLC 8

The purpose of KLC 8 is to close or open the far endings of the tested
pair. The loop-closing device has three test leads:

e The red lead for wire A

e The black lead for wire B

e The green Lead for GND (Cable sheath) or for wire C

The loop-closing device is remote controlled by KMK 8. There are the
following switch configurations:

e All of the three wires (A, B and E) are open (For Insulation
resistance, capacitance and voltage measurement)

e A and B wires are closed but E is open (for loop resistance
measurements and fault location with Murray- and Kipfmuller
method)

e All of the three wires (A, B and E) are joined (For 2-wire & GND
measurement, resistance difference measurement and fault
location with 3 Point method)

e A and B wires are periodically closed and open with a time interval
of 5 s (For TDR measurements). The user can start and stop the
process trough KMK 8, but it automatically stops after 10 minutes

* wires are periodically closed and open with a time interval of 15 s.
(For REPEATED KUPFMULLER test with passive bridge). The
user can start and stop the process trough KMK 8, but it automati-
cally stops after 10 minutes

* A and B wires are periodically closed and open by remote control
(For fault location with REPEATED KUPFMULLER method and
TDR)
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The loop closing device KLC 8 can be switched on/off with the ON/OFF
key. The actual state of the device is indicated by a LED

Switching KLC 8 on
e The LED lights green for one second if the battery level is OK.
e The LED lights yellow for one second if the battery level is low.
e The LED lights red for one second if the battery is down.

When KLC 8 is switched on the LED flashes in every five seconds

Switching KLC 8 off
e The LED is blinking green for a few seconds

KLC 8 switches off automatically 4 hours after the latest remote control
command.

The device is powered from three pieces of AA (LR6) batteries
The life of a battery set is around 1200 hours
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17
The

INTELLIGENT SLAVE KMK 80S (OPTIONAL)
functions of KMK 80S in End to End Synchronous mode:

The

Measurement of line current and transfer the measuring results to the
Master KMK 8
functions of KMK 80S in other modes:

To close or open the far endings of the tested pair

The

The

loop-closing device has four test leads:
The red lead for wire A
The black lead for wire B
The green lead for E (GND)
The yellow lead for C auxiliary wire

loop-closing device is remote controlled by KMK 8

There are eight switch configurations:

All of the wires (A, B, C and E) are open (for Insulation resistance,
capacitance and voltage measurement)

A and B wires are closed but E and C are open (for loop resistance
measurements and fault location with Murray- and Kipfmuller
method).

Wires A, B and E are joined and C is open (for 2-wire & GND
measurement, resistance difference measurement)

Wires A, B and C are joined and E is open (for fault location
with 3 Point method).

A and B wires are periodically closed and opened with a time
interval of 5s. The user can start and stop the process trough
KMK 8, but it automatically stops after 10 minutes.

A and B wires are Join the far endings of the tested pair with a
time interval of approx. 15 s. (for REPEATED KUPFMULLER test
with passive bridge). The user can start and stop the process
trough KMK 8, but it automatically stops after 10 minutes.

A and B wires are periodically closed and open by remote control
(for fault location with REPEATED KUPFMULLER method and
TDR).

A and B wires are connected to the current measuring circuit of
KMK 8S.
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The loop closing device KMK 80S can be switched on with the ON key.
When the device is switched on the green ON LED is blinking in every
five seconds. The device can be switched off with the OFF key.

The red LOW BATTERY LED lights if the battery is down.

KMK 8 switches off automatically 4 hours after the latest remote control
command. The device is powered from four pieces of AA (LR6) batteries.
The life of a battery set is around 1200 hours
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18 SPECIFICATIONS
18.1 General Specifications

Power supply:
Internal rechargeable NIMH battery pack

Operation time......c.ccovviieeeiiie e,

........... approx. 8 hours

(Without backlight)

Charging (without taking the battery pack out)

From 100 t0 240 V mMains........cccceveverneene
From 12 V car battery........ccccoooeveiniienennnn
Charging time ......ccoevviiiieee e,

..... with mains adapter
.......... with car adapter
........ less than 3 hours

(Fast charging mode)

Display....cccceeveeeeiiiieeennnn 320 x 240 dot graphic LCD with backlight

Connectors

Connector for mains or 12V car adapter ...
L1 and L2 line connectors...........ccoevveunnnn....

..... 2.1/5.5 mm coaxial
4 mm banana sockets
4 mm banana socket

USBA . USB 1.1 host port for USB-Stick
(FAT 16 file system supported)
USB B....ooeieeeeeee e USB 1.1 device port to connect PC

Over voltage protection (at Ri >5 kQ)

Between a and b or ground............coc......
Longitudinal voltage ..........cccoocveeeiiiieeennnne

Memory locations

For test reSultS.........oovveviieiiiiieiee
For cable parameters ........cccocceeeiiiennnnnne

(Device driver provided)
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Ambient temperature ranges
REIEIENCE ... .o e 23+5°C
Rel. humidity 45% to 75%

Normal operation ..........cceeveviieiirieeie e 0to +40°C
Rel. humidity 30% to 75% *(<25g/m°)

Limits of operation .........ccccoeeeeeiiiiieee e -510 +45°C
Rel. humidity 5% to 95% *(<29g/m°)

Storage and transport........cccocceeeiiiiee e —40 1o +70°C
Rel. humidity 95% at +45°C *(<35g/m°)

DiMENSIONS...uuveeiiiieieeeeee e 224 x 160 x 75 mm
Weight (Including battery pack)........cccocceeeiiieniinieneeee, ca. 1.8 kg
| Rd (o) (=Te] 1 o] a1 o] F= 1Ty 1]

(in accordance with IEC 61140)

Measurement CatEgOrY.....cooevvveieeereiieeieeeieeeeie e e e eeeeeenans 300V CAT Il
(in accordance with IEC (EN) 61010-1)

* Without condensation
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18.2 TDR
Measuring ranges (V/2=100 or V/2=10 for loaded cable)
1. Fornonloaded cable .........ccueveieiiiiiiieieiiieieeeeeeeeeeeeeeeeeeeens 16'm
2. Fornonloaded cable ..........occcvvieeieeeeiicceee e 32m
3. Fornonloadedcable .......cccccoooiiiiii 64 m
4. Fornonloadedcable .......cccccooiiiiiiii 160 m
5. Fornonloaded cable .......cccccuvmveeeeeiiiiiiiieeee e 320 m
6. Fornonloadedcable ...........ccccc 640 m
7. Fornonloaded cable .......cccovvveeeeeiiiicciiieeee e 1600 m
8. Fornonloadedcable ...........ccccc 3200 m
9. Forall cables......ccoiiiieeee e 6400 m
10. For all cables......ouvviiiicciieeee e 16000 m
11. FOr all CablesS ......uuuieieiiiiiiieieieeeeeeeeeeeeeeeeeeeveee e ereeeeaeeees 32000 m

Maximum range depends on cable type and condition

Evaluation of results

With Cursor and Marker..........ooouevueeeeeiiiiieeeeee e, In meters

Changing of waveform ... ~4 pro/sec
4o o] 1 [ Maximum 16
Accuracy

Fault location ... 0.2% of range

(R {=YYo ] (V11T o I 0.01m

Propagation velocity
For non loaded cables

N e 4510 149 m/us
VOP e 3010 99 %
For loaded cables

N e —————— 1.2t0 30 m/ps
VOP e 0.810 20 %
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Measuring modes

L1, L2 Test of single pair
L1 LONG TIME Location of intermittent faults
L2 LONG TIME
XTALK Transmit on L2, Receiving on L1
L1 & L2 Comparison of two pairs
L1-L2
L1 & MEMORY Comparison to memory
L1 - MEMORY

Pulse characteristics

Widths:
For non loaded cables:.4, 6, 10, 30, 60, 100, 300, 600 ns 1, 3, 6 ps
For loaded cables:.........uueveeiiiicieeee e 330 ps

The pulse amplitude automatically changes with gain and width

Line CONNECHIONS...vuueeeiieiieeeieee e 120 Ohm balanced
Balance CONrol........eeeiiiiieieeeeeee e 5010270 Q
Gain control
RANGE .. s 0to90dB
SEEPS it e 6 dB/step

Distance dependent amplitude correction (Smooth) provided
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18.3 Active Bridge
Disturbing Voltage
Measuring range

DC VORAGE. ..ce et up to 300 V
AC VORAGE ..eeie et up to 200 V rms
ACCUFACY ettt ettt sttt e e s rnee e e e srneeeeeeas 3% 1V
FrequENCY range «.o.cooeceeeieeeeee et eee e e et e e e e e e 15t0 300 Hz
INPUL rESISTANCE ..ceieeeieeeeee e 2 MQ
TSt rESUIS ..cevvveeeeieieieeeeeee e AC, DC voltage between:

wire a and b, wire a and GND, wire b and GND

Loop Resistance

MeEaSsUNNG rANQE. ..eveeeeeieceeieeeeeeeeeecreee e e e e e e e s e e e e e e e nnnneees 1Q1to 10 kQ
ACCUFACY .etieie ittt ettt st e e st e e s nneeee e e 10.3% 0.1 Q
Resistance Difference

LOOP resistance range....cceeeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 10 to 5000 Q
ACCUFACY .t 10.2% of loop resistance 0.2 Q
LX/L- value reSOIULION .......uuvreeeeeeeeeeciiieee e e e e e e e e e 1/1000
TeSt reSURS ..cvvvveeeeeeeieeeecee e, Lx/L, RI, Ra, Rb, ARQ, AR%
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Insulation Resistance

Measuring raNQE. .....cccueeeeeeeeee et ee e eeee e e e e 10 kQ to 300 MQ
Measuring VORAGE .....coevveeiieeeree e 100 V
Measuring time (Depends on cable length)
For<5kmcable length ..., ~30 sec
For 5 kmto 10 km cable length .......cc.coviiiiiiiiiiee, ~60 sec
For 10 km to 20 km cable length ..., ~90 sec
DC disturbing voltage compensation..........cccoecveeeeiiieeeenineenn. Enabled
Testresults.....ccccvveeeeennnn. Resistance between: wire a and wire b (Rab)

wire a and GND, wire b joined to GND (RaE)
wire a and GND, wire b joined to GND (RbE
AC, DC voltages: a-b, a-E, b-E

Accuracy
100 MQ 10 300 MQ) ...oiiiieiieee e 5%
10 MQ 10 100 MQ .. 3 %
T00KQ 10 TO MO e 2%
T0KQ 10 100 KQ e 5% £1kQ
Capacitance
Measuring raNGE «....cveeeeriireee e e eiieee e e ereeee e 10 nF to 2 (10) pF
ACCUIACY . eeeeeieeee ettt e et e e e e e e eneneeeeaaeeeas 2% 0.2 nF
Measuring VORRAQGE ....cvvueeeeieeeieeeecee et 11 Hz, 100 V
Test results.................... Capacitance between: wire a and wire b (Cab)

wire a and GND, wire b joined to GND (CaE)
wire a and GND, wire b joined to GND (CbE)
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Capacitive Balance

Measuring ranQe. .....ccceeccvrreeeeeeeeeccireeeee e e e e sserreeeeeeee s 10 nF to 2000 nF
Accuracy of LX/L VaAIUE .....ccooeieiee et 10.2%
Resolution of LX/L-VAIUE .....cceceeeiciiiieieee e cciteeee e eee e 1/1000
Measuring VORAQE ....cooeeeeeeeeeiiieeee et 11 Hz, 100 Vp
Test results.....eeeeeennneees Capacitance between wire a and GND (Ca-E)

Capacitance between wire b and GND (Cb-E)
Lx/L, AC, AC%

DC Fault Location with Murray, Kiipfmiiller and 3 Point Methods

LOOD resistanCe range.......ccceeeeeeeeeecrieieeee e e e e eeieeee e e e e e 1 Qto 10 kQ
Fault resistance range........ccccveueeeiinieeieiiee e up to 100 MQ
Accuracy of Lx/L value (R | = 2kQ, Lx/L=0,1to 1)

Fault resistance < 1 MQ ... +0.2%

Fault resistance 1 MQ1to S5MQ ..o +0.3%

Fault resistance 5 MQ1t0 25 MQ ..., +0.5%

Fault resistance 25 MQ 10 100 MQ ......ccvviviieeeeieieeeee e 12.0%
Resolution of LX/L-Valu€...........ccooviiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee 1/1000
Measuring VORAGE .....cceoceerieeiee e e et eee e e e e e e e e e e e e 100V
DC disturbing voltage compensation .........ccccceerveeereeesiienenieenne Enabled
Test results

Murray and 3 Point.................. Lx/L, Rx, 2Rx, R, Ra, Rb, FaE or FbE

Kapfmaller ........ccccoviiiinnen. Lx/L, Rx, 2Rx, R, Ra, Rb, FaE and FbE
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DC-AC Fault Location with REPEATED KUPFMULLER Method

LOOD reSiStanCe range ....cceeeeeeeeueereeeieeeeeesieeeee e e e e senneneeeaee s 1 Qto 2kQ
Fault resistance range .........oocvveeeeiieeee i up to 5 MQ
Accuracy of Lx/L value (R | = 2kQ, Lx/L=0,1 to 1)

Fault resistance < 1 MQ......cooiiiiiie e 1%

Fault resistance 1 MQ1t0 5 MQ....oooiiiiiiiiiieeeee e, 2%
Resolution of LX/L-ValUE ..........uvveeereiiieciieeeee e e eceieeee e 1/1000
Measuring VOltage .......eveeeeeeeeeieeeieee e, DCor 11 Hz AC, 100 V
TS IESUILS ...ttt Lx/L, Rl

AC Fault Location Interruption

Measuring range........cccceeeveeeeennee. up to 20 km (Depends on cable type)
ACCUIBCY .ttt 12% +0.2 nF
Test reSUIS ...ooevvveeeeieieeeeeeee e, Lx/L, Ca-E, Cb-E, AC, AC%
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18.4 Passive Bridge
Insulation Resistance

Measuring ranQe. .....cccecccerreeeeeeeeeciireee e e e e e e esrreeeeaeees 10 kQ to 300 MQ

10 kQ to10 000 MQ
Measuring VORAGE . ...eceeeeerieieeee e e ettt e e ee e e e e e e e e 100V
DC disturbing voltage compensation..........ccccceeeeeeeecccivieeeeeenn, Enabled
Testresults.......cccceenneee. Resistance between: wire a and wire b (Rab)

wire a and GND, wire b joined to GND (RaE)
wire a and GND, wire b joined to GND (RbE
AC, DC voltages: a-b, a-E, b-E

Accuracy
5000 MQ1t0 10 000 MQ......eeeiiieieeeee et 30 %
100 MQ 10 5000 MQ .oooiiiiiieeee e 20 %
50MQ1t0 100 MQ oo 10 %
10 kQ to BOMOQ e 5% +1kQ

Loop Resistance

MEASUNNG FANGE. ...eiieeeeeeeee e e r e e e e 10Qto 10 kQ
ACCUIACY ettt ettt e e e e e e e e nnnee s +0.3% +0.3 Q

Resistance Difference

LOOP resistanCe range ......ccueeeeeeeeeeiciiiecee e 10 to 5000 Q
ACCUFACY ... 10.2% of loop resistance £0.2 Q
Resolution of Lx/L (Mk)-value
In range AR <10% ceooiueiiiiiiiiee e 1/10000
IN range AR >10% cooouiiiiiiieiee e 1/1000
Test reSURS ..covvvueeeieeeieeeccee e Mk, RI, Ra, Rb, ARQ, AR%
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DC Fault Location with Murray, Kiipfmiiller and 3 Point Methods

LOOD resistanCe range.......ccceeeeeeeeeeciieieeee e e e e eeieeeeee e e e 1 Qto 10 kQ
Fault resistance range. .......ccceveveeeeiiieeee e up to 100 MQ
Accuracy of Lx/L value (R | = 2kQ, Lx/L=0,1 to 1)

Fault resistance < 1 MQ .......oviiiiii e 10.2%
Fault resistance 1 MQtO5 MQ ..., +0.3%
Fault resistance 5 MQ 1025 MQ......cevviieeireiieeeee e +0.5%
Fault resistance 25 MQ t0 100 MQ........oeeeeiiiiiiiiiiiiieeeeeceeeee, +2.0%
Resolution of M VaIUE ......ceevveeiiiiieiee e e 1/1000
Measuring VOIRAQE ...ceveviiiiieiiiieeeeeeeeeeeeeeeeeeee ettt 100V
Test results

MUITAY...eeeeeeeeeeee e Mk, Lx/L, Rx, 2Rx, RI, Ra, Rb, FaE or FbE
Kupfmdller ................ ML, MK, Lx/L, Rx, 2Rx, Rl, Ra, Rb, FaE and FbE
3 Point.............. Mk1, Mk2, Mk3, Lx/L, Rx, 2Rx, RI, Ra, Rb, FaE or FbE

AC Fault Location with Kiipfmiiller Method

LOOD resistanCe range.......ccceeeeeeeeeeeieeeeee e e e e ccieeee e e e e e e 1 Qto 10 kQ
Fault resistance range. .......cceeeveeeeeiiieee e up to 25 MQ
Accuracy of Lx/L value (R | = 2kQ, Lx/L=0,1 to 1)

Fault resistance < 1 MQ ...ooooiiiiieee e +0.3%
Fault resistance 1 MQ 105 MQ ....ooeeiiiiiiiieee e, +0.5%
Fault resistance 5 MQ 10 25 MQ.....coovveiiiiciiiieiee e +1.0%
Resolution of M VaIUE ......ceevveeiiiiieiee et e e e e 1/1000
Measuring VORAQGE .....coeeeeeeieeiiicee et eees 11 Hz, 100 V
Testresults................. ML, Mk, Lx/L, Rx, 2Rx, RIl, Ra, Rb, FaE and FbE
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AC Fault Location Capacitive Balance

Measuring range......ccceeeeeeeeeeie e, 10 nF to 2000 nF
Accuracy Of LX/L VAIUE .........uuuvuuuuuiiiiiiiiiiiiiiiinieeieinnvnieveannannnnnnnees 10.2%
Resolution of Lx/L value
Inrange Lx/L=0.910 1.7 1/10000
In range Lx/L<0.9 or LX/L>1.1 oiiiiiiiiie e 1/1000
Measuring VOIRAGE ....ccvvveeieeiieiieeeeee e 11 Hz, 100 V
TeSt reSURS .....cevveeeeeeeeeeeeeeee e, ML, Lx/L, Ca-E/Cb-E %

Fault Location Graaf Method

LOOP resisStanCe range .....cooeeeeeeevreeieeeeeieeeeee e 10 Qto 10 kQ
DC CUITENT FANGE. cuvevieiieeeeeiietieeee e e e e eeeree e e e e e s e s eee e e e e e 5pAto 1A
AccUracy (I>10 1A) oo +0.3% bis 2%
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18.5 Pre Measurements
Disturbing Voltages

Measuring range

DC VORAGE. ..eeeee et up to 300 V

AC VORAGE ..eeieeiiee et up to 200 V eff
Measuring Mode.........cceeeeriieeeiniieee e Repeated measurements
ACCUFACY ..ttt s 3% +1V
FrequUeNCY rande ..c..ocueeeee i 1510 300 Hz
INPUL rESISTANCE ....eeviieieiie e 2 MQ
TestresultS......cccevvvveeeennes AC, DC voltage between wire a and wire b

Loop Resistance

YT TN o =1 e =T 1Qto 10 kKQ
Measuring Mode.........ccceveeviieeeeniieee e Repeated measurements
DC disturbing voltage compensation...........ccoceeeieeerieeeneeenneen. Disabled
Accuracy (without disturbing voltages)

INn % of test result ..o +0.5% 0.2 Q
Testresults........ccoeeeeeeeeeieennnnnnn. Resistance between wire a and wire b
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Insulation Resistance

Measuring range.......ccceeeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 10 kQ to 300 MQ
Measuring MOde.......c..evveruieeeeiiiiee e Repeated measurements
DC disturbing voltage compensation.........ccccceeicierereensieeesieenns Disabled
MeasUuring tIME ......covuieeiiiee e ~ 3 sec
Measuring VORAGE .....c.uvveeeeiee e et e e e e et e e e e e e s ee e e e e e e e e 100V
Accuracy (without disturbing voltages)

IN % Of teST reSUIt ... 20 %
Test results ......ccccvvvveeeeeeeecciineen, Resistance between wire a and wire b
DC Current
MeaSsUNNG rANQE. .....ccceveeeeeeee e e e eeieee e e e e e e e e e e e e e e nnraeees 10 pAto 1A
Measuring MOode ..........ceverveeeeriiiee e Repeated measurements
ACCUIACY ettt e e e e ea e e e e e +1% bis 10%

Temperature (with Pt 1000 temperature probe)

Temperature ranNge .......cceeeeueieeeeeeee e eeeee e e e er e e e eaaaas -20 to +60°C
R {=YTo ] [V o N 0.1°C
AN o1o1 0| - Lo RS +1°C
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Survey of Pair Condition

Disturbing voltage

Measuring range. ......ccocceeeenrreeeeenieeee e up to 300 V DC, 200 V AC
Test results .........uuu....... AC, DC voltage between: wire a and wire b
wire a and GND, wire b and GND
ACCUTACY. eveiiiiiiiee ettt e e e e e e +3% 1V

Insulation
MeasUNNgG raNGE......ccouurreeiiiieee e 10 kQ to 100 MQ
Measuring VORAQGE .....ocuveeeeiieiee e 100 V
DC disturbing voltage compensation...........ccccceeecieeeencivenennnee Enabled
Test results .....vvvveeeeeieciiieeee e, between wire a and GND (FaE)
between wire b and GND (FbE)

Accuracy
10 KQ 10 50MQ ..o e 5 % £1kQ
50 MQ 10 100 MQ ... e e e 10 %

DC voltage source
Measuring range. .....cceeerieeeeiiiiee e eieee e up to 100 V DC
Testresults.........ccceeeeneee. voltage source: cascade with FaE (Va-E)
cascade with FbE (Vb-E)

Capacitance

MeasUriNg raNQe ....eeeveiceeeeeiieee e 10 to 2000 nF
Measuring VOIAJE ......ccocueieeiiiiiee e 11 Hz, 100 V
Test results............... Capacitance between: wire a and GND (Ca-E)

wire b and GND (Cb-E)
ACCUFACY ..ttt ettt e e 2% 200 pF
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Loop and wire resistance
MEaSUNNG range. ..ccoccveeeeeiiiiee e e 1Q 1o 10 kQ
Test reSURS ....ouveeeiee e Loop resistance (RI)
Resistance of wire a (Ra)
Resistance of wire b (Rb)

Warnings
EVENIS .o Overloaded, Intermittent
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18.6 Quick Test

Disturbing voltage

Measuring range. ......ccocceeeenrreeeeenieeee e up to 300 V DC, 200 V AC
Test results .........uuu....... AC, DC voltage between: wire a and wire b

wire a and GND, wire b and GND
ACCUFACY. ..ttt e s e e e eanes normal

Insulation resistance

MeasUriNg range......ocveeeeirieeeeeriieee e 10kQ to 300 MQ
Measuring VOIAGE .....ocueiiiiiiiee e 100V
Measuring tiMe ... ~3 x 20 sec
DC disturbing voltage compensation..........ccccecceeeeircienennnee. Enabled
Testresults ................ Resistance between: wire a and wire b (Rab)

wire a and GND, wire b joined to GND (RaE)
wire a and GND, wire b joined to GND (RbE)

Accuracy

100 MQ 10 300 MQ . ..eeeeeeeeeeeee e 20 %
50 MQ 10 100 MQ ...oeiiieeee e 10 %
10KkQ t0 BOMOQ e 5 % +1kQ

Capacitance

MEASUNNG raANQE....ccciiiueiie e 10 to 2000 nF
Measuring VOIAGE ......c.eeveiiiiieeeeeee e 11 Hz, 100 V
Testresults................ Capacitance between: wire a and wire b (Cab)

wire a and GND, wire b joined to GND (CaE)
wire a and GND, wire b joined to GND (CbE
ACCUFACY ...ttt +2%, +200pF

Capacitive Balance

Measuring VOIAGE ......cueeviiiiiieiiiiee e 11 Hz, 100 V
Testresults......cccceeeeeeeeeeennnee. Ca>Cb or Cb>Ca, Lx/L, unbalance %
RESOIULION ... 1/1000
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18.7 Quality Test

Insulation resistance

Measuring range.......cccouueeeeerereeeeriieeeesireee e 10kQ to 10 000 MQ
Measuring VOIAJE .......eeei i 100 V
Measuring tIMe ........oveiiieie e ~3 x 35 sec
DC disturbing voltage compensation...........cccceeeviiieeeviieenenne Enabled
Testresulis................. Resistance between: wire a and wire b (Rab)

wire a and GND, wire b joined to GND (RaE)
wire a and GND, wire b joined to GND (RbE)

Accuracy
5000 MQ1t0 10 000 MQ .. 30 %
100 MQ 10 5000 MQ . 20 %
50 MQ 10 100 MQ) e 10 %
10 KQ 10 BOMQ i 5% +1kQ

Capacitance

MeasUrNG rANJE ..cccoiueeieeieee e 10 to 2000 nF
Measuring VOItage .......eevviiiiiiiiiee e 11 Hz, 100 V
Test results................. Capacitance between: wire a and wire b (Cab)

wire a and GND, wire b joined to GND (CaE)
wire a and GND, wire b joined to GND (CbE
ACCUFACY .eeei ittt ettt et e e s raeeeeeeans 2%, £200pF

Capacitive Balance

Measuring VOIAge .......eevviiiiiiiiiiee e 11 Hz, 100 V
Testresults......ccceeeeeeeiiiieevnnnnen. Ca>Cb or Cb>Ca, Lx/L, unbalance %
R {SYYo] (V11T ] o H TR 1/1000
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Loop resistance
MEASUNNG rANJE ...eieeeeee et 1Qto 10kQ

ACCUFACY . eeeee ettt e e e 10.3% 0.1 Q

Resistance difference

Loop resistance range.........coovveeeeiiiiee i 1 Qto5kQ
ACCUFACY ...eeeiiiiiee e 10.2% of loop resistance £0.2 Q
RESOIUTION .o 1/1000
TeSt reSUIS ..coeeeeeeeeeeeeeeeeee e Ra, Rb, ARQ, AR%
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19 SCOPE OF DELIVERY AND OPTIONAL ACCESSORIES

Scope of delivery:
Cable fault locator KMK 8
Operating manual
Short form operation instruction
Calibration certificate
PC control program (Result transfer) on CD
Ground cable
2-wire test lead (red/black)
2- wire test lead (blue/yellow)
Loop closing device KLC 8
Mains adapter AC 100 ... 240V
USB cable
USB flash drive
Battery pack (built-in)
Carrying case

Options
KMK 80S (active remote-controlled slave unit) .................. 118305622
Temperature probe KTS 8 - PT 1000.......cccccevvviieeeiiieennn. 118305623
Car battery adapter........occveiiiiii i 118305659
Calibration report........oooceee e 118305624
Mains adapter (UK VErsion).....cccocueeeeriieeniniieee e, 118305657
Mains adapter (US Version)........ccocccvvieeereeeeiccciiieeee e e e 118305658
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