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1 INTRODUCTION 

This Operating Manual is intended to help the user in operating the 
EFL 10 Fault Locator Bridge by explaining the operation rules. While fol-
lowing the instructions as given below, it is recommended to use the 
demo floppy disc found inside the back cover of this manual. Running this 
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” EFL 10 will behave as the real instrument, helping the user to 
carry out complete measuring procedures, but of course only „virtually”. 

1.1 Uses, application 

The EFL 10 is a small-size hand-held instrument, intended for mainte-
nance and troubleshooting, and also for acceptance tests of telecommu-
nication cables. 
The instrument is suitable for measuring cable parameters such as 

• Loop resistance 
• Resistance difference 
• Insulation resistance 
• Cable capacitance 
• Disturbing AC and DC voltages, 
• Cable temperature 

and is also suitable for locating insulation and conductor faults such as  
• Leakage, 
• Break and 
• Simple or double split 

 
The EFL 10 calculates the cable length (DTS) and the distance between 
the test set and the fault location (DTF) from the stored or defined cable 
parameters and from the stored or measured cable temperature. 

The EFL 10 has a large graphic display, a menu supported user-guide 
and a sophisticated help system to make this high-tech instrument really 
easy to use. 
The displayed measurement results can be stored in an internal memory 
and transferred to a PC via an RS232C interface. 
The instrument is powered from an internal rechargeable battery. When 
connected to the mains adapter, the battery will be charged and main-
tained under the control of a sophisticated battery manager system (BMS, 
see Sec. 10). 

The EFL 10 includes a highly precise internal reference resistance which 
is used for self calibration. 
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1.2 Principles of operation 

The EFL 10 is much more than a classical Wheatstone bridge: it is rather 
a special measuring network allowing flexible and versatile applications 
which would practically be impossible with conventional measuring 
bridges. This is explained by the fact that in the case of conventional 
measuring bridges, a single DC or AC generator is used for driving the 
network under test, and a single voltmeter is used to measure the net-
work response to this driving signal. On the other hand, the structure of 
the EFL 10 allows the DC or AC driving signal to be applied at three junc-
tions, even simultaneously, and to measure, even simultaneously by two 
meters, the currents in two suitably selected network branches. 
 
The fault location methods of the EFL 10 can be applied in place of sev-
eral well-known classical measurement methods. The equivalent methods 
are summarized in the following Table. 

 
Fault location method of a classical bridge Equivalent fault location 

method of the EFL 10 
Murray‘s method and Varley‘s method Murray‘s method 
Fischers‘s method and Graaf’s 3-point 
method 

3-point method 

Hector‘s method and Küpfmüller‘s method 
Küpfmüller method 
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2 FUNCTIONS OF CONNECTORS, KEYS AND LEDS 

2.1 Connectors 

 

4 mm sockets to which the supplied test leads 
have to be connected. The wires of the cable 
under test should be connected to the croco-
diles of the test leads. 

  

 
9 way D connector to connect PC 

 

 
2.1/5.5 mm coaxial connector for connecting 
the external mains adapter 

2.2 Keyboard 

ENTER

MENU PRINT

TEMP

ST/SP

GAUGEON

OFF 1

/m

2 3

4 5

7

8 9 0

6

LIGHT

STO

RCL HELP

 
 

Keys  

 

ON/OFF switch of the EFL 10. To save battery life, switch-off 
takes also place by the auto power off function, initiated either 
by a low battery voltage or ten minutes elapsed time since the 
latest keystroke. 

 

Press it to modify the displayed gauge by operating the hori-
zontal cursors. Also enters number ‘1’ when required. 
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/m

2
 

Press it to enter a known cable length or an Ω/m value. Also 
enters number ‘2’ when required. 

 

Press it to modify the displayed temperature by operating the 
horizontal cursors. Also enters number ‘3’ when required. 

 

On/off switch of the display backlight. The contrast of the dis-
play can be set by pressing this key for more than 1 second. 
Second function of this key is the number `4`. 

 

Press it to recall the MAIN MENU display, allowing the meas-
urement mode to be selected by the vertical cursors. Also 
enters number ‘5’ when required. 

 

Press it to print the „result” display, or transfer the results to a 
PC via the RS232C interface connector. Also enters number 
‘6’ when required. 

 

Press it to store the „result” display, including measurement 
configuration and results. Also enters number ‘7’ when re-
quired. 

 

Press it to recall the RESULT MEMORY display, allowing to 
select the „result” display. Also enters number ‘8’ when re-
quired. 

 

 

 
Vertical cursors for selecting measurement modes, changing 
sign of temperature or selecting a character on some displays. 
If held down, the cursor will move slowly at first, and then 
faster. 

 

Press it to acknowledge a selected measurement mode or a 
new parameter, or to carry out other changes. 

 

Press it to recall HELP information. Also enters number ‘9’ 
when required. 

 

Starts or stops the selected measurement or process. 
Also enters number ‘0’ when required. 

 

 

Horizontal cursors for selecting GAUGE and TEMP modes 
after pressing the GAUGE or TEMP keys. 
The cursor with the left arrow has also the GO BACK and 
CANCEL function. When recalling the RESULT MEMORY 
display, the right cursor has also the CLEAR function. 
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2.3 LEDs 

 
 
 
 
 

 
  

 
Blinking status means fast charg-
ing 
Permanently lighted status 
means standard charging 
 

Mains indicator          Battery charge indicator: 

 
MAINS CHARGE 
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3 GETTING STARTED 

3.1 Putting the instrument to use  

Switching on the EFL 10 recalls the opening display showing the name 
and version number of the equipment EFL 10. The e-mail address of the 
EFL 10 is efl10@elektronika.hu. Should any operating problem show up, 
the user is encouraged to contact the manufacturer who will be pleased to 
convey his prompt and accurate answer. 
Following this opening display, the percentage of the BATTERY LEVEL 
will be shown. 

After initial switch-on, the BATTERY LEVEL display will show a low or 
„unknown” level, because the battery in the delivered EFL 10 instruments 
is normally uncharged. The battery should then be charged by an „initiali-
zation process” by following the instructions given in Section. 8.2.4. This 
process takes a few hours and has the additional effect of calibrating the 
battery level measuring system.  

After switch-on following repeated usage, the actual BATTERY LEVEL 
display will be shown, followed in 2 seconds by the SELF CALIBRATION 
display. 

The user should now either start the self-calibration program by pressing 
ST/SP or skip it by pressing MENU. The choice depends on the accuracy 
requirement. Normally, no further self-calibration is needed if the envi-
ronmental conditions since the previous self-calibration are unchanged. 
This is allowed because the EFL 10 is a very stable instrument storing the 
self-calibration results. Note, however, that the specified accuracy can 
be guaranteed only after self-calibration. 

For correct self-calibration, all test leads, the mains adapter and the 
RS232C interface cable should be disconnected. The self-calibration 
program is running for about 60 seconds as indicated by the SELF 
CALIBRATION display. 
The self-calibration procedure is followed by the MAIN MENU display, 
allowing the user to select the measuring mode and perform the meas-
urement. 

3.2 Connecting the cable under test 

After selecting a measurement mode from the MENU display, a simple 
diagram is displayed, instructing the user how to connect the EFL10 to the 
cable. If applicable, the diagram shows the necessity of a strap on the far 
end of the cable and/or the grounding of the E terminal. 
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Warning: the instrument must not be grounded unless specifically 
required by the displayed connection diagram! 
The EFL 10 is provided with four 4-mm banana sockets marked E-A-B-C, 
and is supplied with four colour-coded test leads. On one end of the test 
leads are 4 mm banana plugs, to be connected to the following sockets: 
E (black),  A (red), B (green) and C (yellow). 

On the other end of the test leads are banana plugs with crocodiles (or 
special plugs), to connect the cable under test.  

In the CALIBRATION OF TEST LEADS mode, the resistances of these 
test leads and of the internal relay contacts are measured and stored. 
During forthcoming measurements, these resistances will be taken into 
account as corrections. The measurement results are thus referred to the 
connection points of the crocodiles or special plugs representing the in-
strument terminals (i.e. not the banana sockets). 

3.3 General rules 

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. However, to facilitate and speed up operation, some of 
the modes can be selected directly by the ST/SP, GAUGE, ΩΩΩΩ/m, TEMP, 
STO, RCL, PRINT and HELP keys. 

All measurements are started by pressing the ST/SP key, thus recalling 
the following display: 

"MEASUREMENT IN PROGRESS, PLEASE WAIT XX SECONDS" 

A count-down to zero is then started. If required, the measurement can be 
stopped by pressing ST/SP again. As soon as the count-down is finished, 
the measurement results will be presented by the result display. If re-
quired, the result display can be stored by pressing STO. The measure-
ment can be re-started by pressing ST/SP. To return to the previous dis-
play, press the ← key. 

Following switch-on, in the first result display the default values of the 
Gauge and Temp. (Temperature) parameters are presented. The user 
can modify these parameters by entering the actual values (see Sec-
tion 6). 
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3.4 HELP system 

The EFL 10 has a three-level HELP system: 

• Automatic HELP system 

Help is provided after entering some of the measuring modes by the 
blinking of a strap connection or a ground connection in the display. 
This will remind the user to prepare the strap or ground connection 
on the cable under test. 

An other kind of automatic help may be given by an error message 
shown in case of reduced accuracy, illegal operation or when ex-
ceeding the allowed limit values. 
 

• HELP system with inverted characters 

By pressing the HELP key, the network elements are successively 
shown by blinking and the associated notations by inverted charac-
ters 

• User supporting HELP system 
In some measurement modes, the user is supported by short instruc-
tions, which can be recalled by pressing the HELP key. 
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4 OPERATING INSTRUCTIONS  

4.1 Loop resistance measurements 

The EFL 10 offers three loop resistance measurement modes depending 
on the number of wires involved in the test. In all modes, a strap has to be 
placed at the far end of the measured cable section, joining together all 
wires. To allow the automatic calculation of the cable length from the 
measured loop resistance, the user has to enter the gauge and tempera-
ture of the cable under test. 

4.1.1 2–WIRE mode 

The purpose of the test is to measure the loop resistance of a pair in the 
case when the two wires of the pair have the same gauge. 

Test procedure 
Select the 2-WIRE mode of the LOOP RESISTANCE submenu and press 
ENTER. The appearing display shows the connections of the cable wires 
to the EFL10 terminals. Introduce these connections. Also, call the opera-
tor at the far end site, and ask him to connect a strap on the two wires 
under test.  
The measurement consists of two parts: 

• Disturbing AC and DC voltage measurement (additional 5 sec-
ond) 

• Loop resistance measurement 
Press the ST/SP key to start the voltage measurement. Having the 
measurement completed advisable to store the result providing additional 
information about the circumstances of the loop resistance measurement. 
To store the result press the STO key. 
The loop resistance measurement can be started by pressing the ST/SP 
key again. As soon as the measurement procedure is completed, the 
"result" display shows up, giving the test results: 

• the loop resistance RL, 
• the distance to the strap DTS, i.e. the length of the cable, calcu-

lated from RL, taking into account the shown gauge and tem-
perature values determined by 

• the m/ΩΩΩΩ value of the cable calculated from the measured RL 
and the  shown GAUGE and TEMPERATURE values. 

The gauge and temperature parameters can be entered according to the 
instructions given in Section. 6. 
When the total length of a cable, i.e. the distance from the near end to the 
strap at the far end, is known (e.g. from a cable layout plan), the user can 
invert the calculation system of the EFL 10. This means that the user, 
instead of entering the gauge and reading out the DTS, can enter the 
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length of the cable, and the EFL 10 then calculates the m/Ω value of the 
measured cable. After pressing the ΩΩΩΩ////m key, the numeric keys can be 
used to enter the length of the cable into the inverted display box. The 
entered number should be acknowledged by pressing ENTER. The previ-
ous result display can be recalled by pressing the Ω/m key once more. 

4.1.2 2-WIRE & GND mode 

The purpose of the test is to measure the loop resistance of a pair in the 
case when the two wires of the pair have different gauges. In this case, a 
third connection is required between the EFL 10 and the far end of the 
measured pair. 

Test procedure 

Select the 2–WIRE & GND mode of the LOOP RESISTANCE submenu. 
The ground or the shield is applied as a third wire. After pressing ENTER, 
the appearing display shows the connections of the cable wires to the 
EFL10 terminals. Introduce these connections. Also, call the operator at 
the far end site, and ask him to connect a strap on the three wires under 
test. 
The measurement consists of two parts: 

• Disturbing AC and DC voltage measurement (additional 5 sec-
ond) 

• Loop resistance measurement 
Press the ST/SP key to start the voltage measurement. Having the 
measurement completed advisable to store the result providing additional 
information about the circumstances of the loop resistance measurement. 
To store the result press the STO key. 
The loop resistance measurement can be started by pressing the ST/SP 
key again. As soon as the measurement procedure is completed, the 
"result" display shows up, giving the test results: 

• the wire resistances Ra, Rb, R0 and the loop resistance  
RL=Ra + Rb, 

• the distance to the strap DTS, i.e. the length of the cable, calcu-
lated from RL, taking into account the shown gauge and tem-
perature values. Pressing now the ΩΩΩΩ/m key will have the effect 

of substituting the resistance Ω values by the cable length m 
values. If the wires have different gauge values it is sufficient to 
know the gauge of only one wire. The length of the cable will be 
equal to the length of the wire having this gauge. 

The gauge and temperature parameters can be entered according to the 
instructions given in Section. 6.
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4.1.3 Short mode 

The purpose of this test is to find shorts in the measured cable. 

Test procedure 

Select the SHORT mode in the LOOP RESISTANCE submenu, and 
press ENTER. The display will then show the test lead connections to the 
EFL 10 terminals. A bip is sounded in this mode whenever the resistance 
between the connected two test leads is less than approx. 6 kOhm. 

4.1.4 Calibration of test leads 

The purpose of the calibration is to take into account the resistance of the 
test leads if the measured loop resistance is smaller than a few ohms. 

Calibration procedure 

Select the CALIBRATION OF TEST LEADS mode of the LOOP 
RESISTANCE submenu and press ENTER. The appearing display shows 
the connections of the test leads to the sockets of the EFL10 and prompts 
the user to join all far endings of the test leads by a strap. Pressing now 
ST/SP starts the calibration procedure: the EFL 10 measures the resis-
tances of the four connected test leads and of the internal input circuitry of 
the EFL 10, and stores these resistances. These stored resistance values 
are used henceforth for correcting all resistances measured with these 
test leads. As soon as the procedure is completed, a „result” display 
shows up, giving information about the calibration process: 

• In case of faultless leads and a faultless strap joining the leads, 
the values of the measured Ra, Rb, Rc and Re resistance 
should be less than 150 mΩ. 

In case of one or more faulty leads or faulty strap, one or more measured 
resistances will be more then 150 mΩ. A check of the leads and strap is 
then justified 

4.2 Resistance difference measurements 

The purpose of the test is to measure the difference between the resis-
tance Ra and Rb of a pair when this difference is very small. In this case, 
a third connection is required between the EFL 10 and the far end of the 
measured pair. This mode is similar to the 2–WIRE & GND mode but the 
applied measurement method provides a much higher accuracy. 
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Test procedure 
Select the RESISTANCE DIFF. mode of the MAIN MENU and press 
ENTER. The appearing display shows the connections of the cable wires 
to the EFL10 terminals. Introduce these connections. Also, call the opera-
tor at the far end site, and ask him to connect a strap on the three wires 
under test. 
The measurement consists of two parts: 

• Disturbing AC and DC voltage measurement (additional 5 sec-
ond) 

• Resistance difference measurement 
Press the ST/SP key to start the voltage measurement. Having the 
measurement completed advisable to store the result providing additional 
information about the circumstances of the resistance difference meas-
urement. To store the result press the STO key. 
The resistance difference measurement can be started by pressing the 
ST/SP key again. As soon as the measurement procedure is completed, 
the „result” display shows up, giving the test results: 

• Resistances Ra and Rb, 
• Resistance difference ∆∆∆∆R = Ra – Rb, 
• Lloop resistance RL = Ra + Rb. 

4.3 Insulation resistance measurements 

The EFL 10 offers two insulation measurement modes depending on the 
features of the test object. 

• 2-WIRE & GROUND cable measurement with EFF 50 adapter 
• 2-WIRE measurement of ohmic resistances without EFF 50 

adapter 

4.3.1 2-WIRE & GND WITH EFF 50 cable measurement  

When measuring the insulation resistance of a cable, disturbing voltages, 
charging and discharging the cable capacitances may cause measure-
ment errors. To avoid these errors, the EFL 10 performs 8 actions: 

• Measures the disturbing AC and DC voltages 
• Discharges the cable capacitor 
• Performs the insulation measurement between a and b wires 
• Discharges the cable capacitor 
• Performs the insulation measurement between a and ground 
• Discharges the cable capacitor 
• Performs the insulation measurement between b and ground 
• Discharges the cable capacitor 
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Test procedure                                    
Select the 2-WIRE & GND WITH EFF 50 cable measurement mode of 
the INSULATION RESISTANCE submenu and press ENTER. The ap-
pearing display shows the connections of the cable wires to the EFL10 
terminals. Introduce these connections 
Press the ST/SP key to start the voltage measurement. Having the 
measurement completed advisable to store the result providing additional 
information about the circumstances of the insulation resistance meas-
urement. To store the result press the STO key. 
The insulation resistance measurement can be started by pressing the 
ST/SP key again.  
EFL 10 first calculates the time required for discharging the cable capaci-
tor and performs the discharge.  
The actual insulation resistance measurements are started only when the 
cable capacitances are fully discharged. The measurements are repeated 
several times to reduce the effect of noises. The result is the average of 
them. 

A part of the repeated measurements can be skipped by pressing ENTER 
if the accuracy isn’t so important.  

As soon as the measurement procedure is completed, the "result" display 
shows up, presenting the test results: 

• Insulation resistance RIns between the two wires of the pair, 
• Insulation resistance Ra0 between the wire a and ground, 
• Insulation resistance Rb0 between the wire b and ground 

Having the measurement finished don’t forget to remove the EFF50 
adapter ! 

Explanation of test results: 

 

  

RIns=Fab II (Fa0 + Fb0) 
Ra0= Fa0 II (Fab + Fb0) 
Rb0= Fb0 II (Fab + Fa0) 

As an extreme example the next picture shows two resistors intercon-
nected.  
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               Physical resistances               Measured resultant resistances 

 

In this case     
             RIns=3 MOhm !!! 

In spite of the fact that there is 
no resistor connected between  
 a and b 

 
Conclusion:  
The measured “Insulation resistance” isn’t equal with the physical resis-
tance! 
 
NOTE 

After pressing the ΩΩΩΩ////m key, the user can enter the length of the cable into 
the inverted display box by the numeric keys, allowing the EFL 10 to cal-
culate the GΩ/km value of the RIns, Ra0 and Rb0 insulation resistances. 
The entered number should be acknowledged by pressing ENTER. The 
previous result display can be recalled by pressing the ΩΩΩΩ////m key once 
more. 
 

4.3.2 2-WIRE mode 

The purpose of the test is to measure ohmic resistances without EFF 50 
adapter  
 

Test procedure 

Select the 2-WIRE mode of the INSULATION RESISTANCE submenu. 
 
Press the ST/SP key to start the measurement. As soon as the meas-
urement procedure is completed, the "result" display shows up, present-
ing the test result: 

• Insulation resistance R   
 
NOTE 
After pressing the ΩΩΩΩ////m  key, the user can enter the length of the cable 
into the inverted display box by the numeric keys, allowing the EFL 10 to 
calculate the GΩ/km value of the R insulation resistance. The entered 
number should be acknowledged by pressing ENTER. The previous re-
sult display can be recalled by pressing the ΩΩΩΩ////m key once more. 
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4.4 Capacitance measurements 

The EFL 10 offers three loop capacitance measurement modes. 

4.4.1 2-WIRE mode 

The purpose of the test is to measure the capacitance between two wires 
connected to the EFL 10. 

Test procedure 

Select the 2-WIRE mode of the CAPACITANCE submenu and press 
ENTER. The appearing display shows the connections of the wires to the 
EFL10 terminals. Introduce these connections. Pressing now ST/SP 
starts the measurement. As soon as the measurement procedure is com-
pleted, the „result” display shows up, presenting the result: 

• Capacitance Cab ≈≈≈≈ Cm and it’s loss angle tanδδδδ. 

4.4.2 2-WIRE & GND mode 

The purpose of the test is to measure the capacitance between the wires 
and also the capacitance between each wire and the ground (shield).  

Test procedure 

Select the 2-WIRE & GND mode of the CAPACITANCE submenu and 
press ENTER. The appearing display shows the connections of the wires 
to the EFL10 terminals. Introduce these connections. Pressing now 
ST/SP starts the measurement. As soon as the measurement procedure 
is completed, the "result" display shows up, presenting the results: 

 
• Capacitance Cab and its loss angle tan δ, 

• Capacitance Ca0 and its loss angle tan δ, 

• Capacitance Cb0 and its loss angle tan δ 
• Capacitance Cm is the calculated mutual capacitance of the ca-

ble. 
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4.4.3 Capacitive Unbalance mode 

The arrangement of the measurement: 

 
The definition of capacitive unbalance: 

 

Test procedure 

Select the CAPACITIVE UNBALANCE mode of the CAPACITANCE 
submenu and press ENTER. The appearing display shows the connec-
tions of the wires to the EFL10 terminals. Introduce these connections. 
Pressing now ST/SP starts the measurement. 

For the sake of exact result the measurements are repeated several 
times and the average is displayed. 
A part of the repeated measurements can be skipped by pressing ENTER 
if the accuracy isn’t so important.  

As soon as the measurement procedure is completed, the "result" display 
shows up, presenting the test results: 

• Lx/L (Ca0 / Cb0) 
• Csym (capacitive unbalance is given in % as well) 
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4.5 Fault location 

The EFL 10 offers three methods for finding the location of one of the 
most frequently occurring cable faults which is due to the decreased insu-
lation resistance between the conductors and the shield.  
• The first offered method is the well-known Murray method. This 

method is applicable when the two wires of the pair have the same 
gauge and only one of them is leaky. To provide the specified accu-
racy, the ratio of the good wire insulation to the faulty wire insulation 
must be at least 1000. 

• The second method is the 3–Point method. This method is applicable 
when the two wires of the pair have different gauges and only one of 
them is leaky.  To provide the specified accuracy, the ratio of the good 
wire insulation to the faulty wire insulation must be at least 1000. In 
this case, a third connection is required between the EFL 10 and the 
far end of the measured pair.  

• The third method is an improved version of the well-known Hector 
and Küpfmüller methods. This method is applicable when the two 
wires of the pair have the same gauge and both wires are leaky. The 
insulation resistance need not be much higher than the loop resis-
tance, but  the next condition must be fulfilled: 

0,5 > Fa0 / Fb0 >2  
The insulation resistance between the two wires has to be at least 100 
times the measured Rx resistance. 

Note that in all methods, the gauge and temperature, entered earlier by 
the user or automatically appearing as default values after switch-on, will 
be displayed. These can be modified to represent the actual cable gauge 
and temperature, resulting in automatically modified DTS (distance to 
strap) and DTF (distance to fault) values. See Section 6 for details. 

When the total length of a cable, i.e. the distance from the near end to the 
strap at the far end, is known (e.g. from a cable layout plan), the user can 
invert the calculation system of the EFL 10. This means that the user, 
instead of entering the gauge and reading out the DTS, can enter the 
length of the cable, and the EFL 10 then calculates the DTF. This method 
of fault location provides improved accuracy. 

After pressing the ΩΩΩΩ////m key, the numeric keys can be used to enter the 
length of the cable into the inverted display box. The entered number 
should be acknowledged by pressing ENTER. The previous measured 
value can be recalled by pressing the ΩΩΩΩ/m key once more. If required, 
this process can be repeated several times. 
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4.5.1 MURRAY method 

The purpose of the test is to find the location of the wire-to-ground insula-
tion fault. Note that this test is applicable when the two wires of the pair 
have the same gauge and only one of them is leaky. The ratio of the good 
wire insulation to the leaky wire insulation must be at least 1000. 

Test procedure 

Select MURRAY method of the FAULT LOCATION submenu and press 
ENTER. The appearing display shows the connections of the cable wires 
to the EFL10 terminals. Introduce these connections. Also, call the opera-
tor at the far end site, and ask him to connect a strap on the two wires of 
the pair under test.  
The measurement consists of two parts: 

• Disturbing AC and DC voltage measurement (additional 5 sec-
ond) 

• Fault location with Murray method 
Press the ST/SP key to start the voltage measurement. Having the 
measurement completed advisable to store the result providing additional 
information about the circumstances of the Murray measurement. To 
store the result press the STO key. 
The measurement can be started by pressing the ST/SP key again. 
As soon as the measurement procedure is completed, the "result" display 
shows up, presenting the test results: 

• the resistance Rx between the fault location and the terminal of 
the EFL 10, 

• the loop resistance RL, 
• the insulation resistance Fa0 of the faulty wire connected to ter-

minal A, 
• the relative distance Lx/L of the fault location, 
• the Gauge and the Temp.  (temperature) of the cable,  
• the distance to the fault DTF and the distance to the strap DTS, 

 
Note that Lx/L>1 means that the fault is on the wire connected  
to terminal B. 
 When the fault is on the wire connected to terminal A then Lx/L<1 
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4.5.2 3–POINT method 

The purpose of the test is to find the location of the wire-to-ground insula-
tion fault. This test is applicable when the two wires of the pair have dif-
ferent 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. In this case, a 
third connection is required between the EFL 10 and the far end of the 
measured pair. 

Test procedure 

Select the 3-POINT method of the FAULT LOCATION submenu, and 
press ENTER. Doing so, a warning appears droving the attention to the 
effect of longitudinal voltages.  
 
Press the ENTER key again. The appearing display shows the connec-
tions of the cable wires to the EFL10 terminals. Introduce these connec-
tions. Also, call the operator at the far end site, and ask him to connect a 
strap on the three wires.  
The measurement consists of two parts: 

• Disturbing AC and DC voltage measurement (additional 5 sec-
ond) 

• Fault location with 3 point method 
Press the ST/SP key to start the voltage measurement. Having the 
measurement completed advisable to store the result providing additional 
information about the circumstances of the 3 point measurement. To 
store the result press the STO key. 
The measurement can be started by pressing the ST/SP key again. 
As soon as the measurement procedure is completed, the "result" display 
shows up, presenting the test results:  

• resistances Ra and Rb of the a and b wire between the strap and 
the terminal of the EFL 10, 

• the resistance Rx between the fault location and the terminal of 
the EFL 10, 

• insulation resistance Fa0 of the faulty wire connected to terminal 
A, 

• the relative distance of the fault, Lx/L 
• the Gauge and the Temp. (temperature) of the cable, 
• the distance to the fault DTF and the distance to the strap DTS, 

Note that Lx/L>1 shows that the fault is on the wire connected  
to terminal B.  
If the fault is on the wire connected to terminal A then Lx/L<1 
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4.5.3 KÜPFMÜLLER method 

The purpose of the test is to find the location of the wire-to-ground insula-
tion fault. This test is applicable when the two wires of the pair have the 
same gauge and both wires are leaky. The insulation resistance need not 
be much higher than the loop resistance, but  the next condition must be 
fulfilled: 

0,5 > Fa0 / Fb0 >2  
The insulation resistance between the two wires has to be at least 100 
times the measured Rx resistance. 

Test procedure 

Select the KÜPFMÜLLER method of the FAULT LOCATION submenu 
and press ENTER. The appearing display shows the connections of the 
cable wires to the EFL10 terminals. Introduce these connections. Call the 
operator at the far end site, and ask him to check the disconnected condi-
tion of the two conductors under test. 
 The measurement consists of three parts: 

• Disturbing AC and DC voltage measurement (additional 5 sec-
ond) 

• Küpfmüller measurement with open end 
• Küpfmüller measurement with strap 

 
Press the ST/SP key to start the voltage measurement. Having the 
measurement completed advisable to store the result providing additional 
information about the circumstances of the Küpfmüller measurement. To 
store the result press the STO key. 

The first Küpfmüller measurement can be started by pressing the 
ST/SP key again. As soon as the first Küpfmüller measurement proce-
dure is completed, the forthcoming display shows up, reminding the user 
to call the operator at the far end site, and ask him to connect a strap on 
the wires of the pair under test. 
Pressing again ST/SP starts the second Küpfmüller measurement. As 
the second measurement is completed, the "result" display shows up, 
presenting the test results.  

• the resistance Rx between the fault location and the terminal  
of the EFL 10, 

• the loop resistance RL, 
• the relative distance Lx/L of the fault location, 
• the Gauge and the Temp.  (temperature) of the cable,  
• the distance to the fault DTF and the distance to the strap DTS, 
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4.6 Break location 

The procedure for finding a break depends on the number of wires broken 
in a pair. 

If both wires of a pair are broken then the break location is found by 
measuring the capacitance of the faulty pair and of one of the faultless 
(good) pairs, as detailed in Section. 4.4.1. Following this measurement, 
the Lx/L value of the DTF (distance to fault) can be calculated as  

 
     Lx        Cfaulty 
    –––  =  ––––––– 
     L          Cgood 
 
If only a single wire of a pair is broken then the procedure of finding the 
break location depends on whether it is a simple break, i.e. a break with-
out leakage, or a break with leakage. 

4.6.1 Break without leakage 

The purpose of the test is to find the location of the break in a single wire 
of a pair.  

Test procedure 

Select the BREAK WITHOUT LEAKAGE mode of the BREAK 
LOCATION submenu, and press ENTER. The appearing display shows 
the connections of the wires to the EFL10 terminals. Introduce all these 
connections. Also, call the operator at the far end site, and ask him to 
connect a strap on the two wires of the pair under test. Pressing now 
ST/SP starts the measurement. As soon as the measurement procedure 
is completed, the "result" display shows up, presenting: 

• the capacity between wire A and ground Ca0 
• the capacity between wire A and ground Cb0 
• The relative distance LX/L of the break. 

 
The SET DTS BY ΩΩΩΩ/m notice reminds the user to enter the value of the 
cable length in meters (known e.g. from the cable layout plan). By press-
ing the ΩΩΩΩ/m key, the box for L will be inverted, and the actual value of the 
cable length should now be entered by the numeric keys. The entered 
value of L will be acknowledged by pressing ENTER, and the inversion of 
the box for L disappears. In addition, Lx, the distance of the break loca-
tion in meters, will be displayed. 
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4.6.2 Break with leakage 

The purpose of the test is to find the location of the break in a single wire 
of a pair when simultaneous leakage is present. 

Test procedure 

Select the BREAK WITH LEAKAGE mode of the BREAK LOCATION 
submenu, and press ENTER. The appearing display shows the connec-
tions of the wires to the EFL10 terminals. Introduce these connections. 
Also, call the operator at the far end site, and ask him to connect a strap 
on the two wires of the pair under test. Pressing now ST/SP starts the 
measurement. As soon as the measurement procedure is completed, the 
"result" display shows up, presenting the results: 

• the relative distance Lx/L of the break,  
• the capacity between wire A and ground Ca0 
• the capacity between wire A and ground Cb0 
• the insulation resistance Fa0 between the wire a and ground, 
• the insulation resistance Fb0 between the wire b and ground. 

The insulation resistance values are only informative 
The SET DTS BY ΩΩΩΩ/m notice reminds the user to enter the value of the 
cable length in metres (known e.g. from the cable layout plan).  
By pressing the ΩΩΩΩ/m key, the box for L will be inverted, and the actual 
value of the cable length should now be entered by pressing the numeric 
keys. The entered value of L will be acknowledged by pressing ENTER, 
and the inversion of the box for L disappears. In addition, Lx, the distance 
of the break location in meters, will be displayed. 

4.7 Split location  

In course of a cable laying process, cable sections manufactured in 
lengths of a few hundred metres have to be joined together. During this 
operation, one of the wires in each of two quad pairs is sometimes trans-
posed, resulting in a large unbalance error. This kind of faulty intercon-
nection is called split, and should be eliminated by re-transposing the 
wires in question. However, it may happen that this operation is carried 
out inadvertently at the next joining site, thus introducing a so-called dou-
ble split.  
 
The EFL 10 is suitable for locating the site of a simple split or the two 
sites of a double split by applying capacitance measurements.  
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4.7.1 Simple split 

The purpose of the test is to find the cable joining site at which a simple 
split has inadvertently been introduced. 

Test procedure 

Select the SIMPLE SPLIT mode of the SPLIT LOCATION submenu, and 
press ENTER. The appearing display shows the connections of the wires 
to the EFL10 terminals. Introduce these connections. Pressing now 
ST/SP starts the measurement. As soon as the measurement procedure 
is completed, the "result" display shows up, presenting the result: 

• The relative distance of the split, Lx/L. 
 
The SET DTS BY ΩΩΩΩ/m notice reminds the user to enter the value of the 
cable length in metres (known e.g. from the cable layout plan). By press-
ing the ΩΩΩΩ/m key, the box for L will be inverted, and the actual value of the 
cable length should now be entered by pressing the numeric keys. The 
entered value of L will be acknowledged by pressing ENTER, and the 
inversion of the box for L disappears. In addition, Lx, the distance of the 
split location in meters, will be displayed. 

4.7.2 Double split 

The purpose of the test is to find the cable joining sites at which a split 
and a re-split has been introduced. 

Test procedure 

This procedure requires two measurements. 

Select the DOUBLE SPLIT mode of the SPLIT LOCATION submenu, 
and press ENTER. The appearing display shows the connections of the 
cable wires to the EFL10 terminals. Introduce these connections. During 
the first measurements, the far endings of the two pairs are open. (Call 
the operator at the far end site, and ask him to check the disconnected 
condition of the two conductors under test.) Pressing now ST/SP starts 
the first measurement with open far endings. 
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As soon as the first measurement procedure is completed, the JOIN FAR 
ENDS OF a & b WIRE notice reminds the user to call the operator at the 
far end site, and ask him to place a strap at the a/b pair. Pressing now 
ST/SP starts the second measurement comprising this strap. As soon as 
the measurement procedure is completed, the "result" display shows up, 
presenting the results: 

• Relative distance of the first split, L1/L, 
• Relative distance between the first and second split, L2/L 
• Relative distance between the second split and the far end of the 

cable, L3/L 
 

After entering the cable length in the same way as in the case of a simple 
split, the L1, L2 and L3  distances in metres will be presented. 
 
NOTE 
The measurement in the DOUBLE SPLIT measuring mode, traced back 
to capacitance measurements, may be inaccurate when a low-gauge 
cable with relatively high ohm resistance is measured. In this case the 
length L2 is not affected by the cable resistance, and thus may be meas-
ured accurately. However, the measurement results for L1 and L3 are 
dependent on the cable resistance and may be inaccurately measured. In 
these cases, a warning will be displayed, reminding the user on the de-
creased accuracy. 

4.8 Voltage measurements 

The purpose of the test is to measure the DC and AC voltage that may be 
present on a cable between terminals A, B and E. 

Test procedure 

Select the VOLTAGE mode of the MAIN MENU, and press ENTER. The 
appearing display shows the connections of the cable wires to the EFL10 
terminals. Introduce these connections. 
Connect  these terminals to the wires to be measured. 
Press the ST/SP key to start the measurement. As soon as the meas-
urement procedure is completed, the "result" display shows up, present-
ing the measured DC and AC voltage components. The first measure-
ment will be periodically repeated every few seconds and the result dis-
play accordingly refreshed as long as the ST/SP key is again depressed. 
Slowly changing parameters can thus be continuously recorded. 
Remark:  
The VAE and VBE voltages will be measured only if the VAB is < 4V 
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5 PARAMETERS OF CABLE TYPES 

In several modes of the EFL 10, the software calculation of the cable 
length or the distance of the fault is based on the numerical values shown 
in the Gauge and Temp (temperature) items of the display. 
However, the displayed gauge value can be modified by pressing the 
Gauge key, resulting in the inversion of the Gauge window of the display. 
Next, by pressing repeatedly the horizontal cursor keys, the user can 
scroll through the whole cable set stored in internal tables, and select the 
size of the cable actually measured. (If a cable will be identified with its 
name or designation, then the Gauge box shows this name, instead of the 
gauge value.) The selected cable should be acknowledged by ENTER.  

The stored internal tables can be recalled by selecting the CABLE 
PARAMETERS mode of the MAIN MENU CONT. display, showing the 
following sub modes: 

CU  > CU–CABLE 
AL  > AL–CABLE 
UD  > USER–DEFINED (Cables) 
DF  > DEFAULT CABLE 
MS  > MULTI–SECTION (Cable) 
LD  > LOADED CABLE 

The parameters given in these cable tables are referred to the shown 
temperature. However, this temperature can be modified by pressing the 
TEMP key. This has the effect of inverting the Temp. box of the display, 
allowing the user to scroll through a set of temperature modes by operat-
ing the horizontal cursor keys. D= is the default temperature, M= is the 
latest measured temperature, and S= is the select mode for entering a 
new temperature. 
Selecting the S= mode, a new temperature value can be entered by the 
numeric keys. The ± sign can be changed by the vertical cursors. The 
modified temperature value should be acknowledged by ENTER.  
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5.1 Standard Cu and Al cables 

Table for Standard Cu Cables 
Select the CU > CU–CABLES item of the CABLE PARAMETERS mode, 
and press ENTER. The appearing display shows the standard Cu cables 
listed according to diameter value and m/Ω value. The displayed m/Ω 
values are referred to the selected cable temperature (See Sec. 8.2.). 
The calculation is based on a specific resistance of 0.01760 Ωmm2/m at 
20°C and a temperature coefficient of 0.00393 1/oC for Cu. If required, 
the displayed m/Ω values can be converted to Ω/m values by pressing ΩΩΩΩ
/m, and the diameter value can be recalled by pressing GAUGE. 
 
Table for standard Al Cables 
Select the AL > AL–CABLES item of the CABLE PARAMETERS sub-
menu, and press ENTER. The appearing display shows the standard Al 
cables listed according to diameter value and m/Ω value. The displayed 
m/Ω values are referred to the selected cable temperature (See Sec. 
8.2.). The calculation is based on a specific resistance of 0.0282 Ω
mm2/m at 20°C and a temperature coefficient of 0.00401 1/oC for Al. The 
displayed m/Ω values can be converted to Ω/m values by pressing ΩΩΩΩ/m 
and the diameter value can be recalled by pressing GAUGE. 

5.2 User defined cables 

The cable assortment of cable manufacturers has always been very large. 
The alloy types and wire diameters, i.e. the gauge values applied in these 
cables generally deviate from those of standard cables. The user of the 
EFL 10 is therefore advised to compile a set of cables applied in his own 
telecommunication organization. 
This is supported by the display showing a table for USER–DEFINED 
cables which is suitable to edit nine kinds of cables. 
Any User Defined cable (U1, U2, …U9) can be edited by defining the 
name, material, gauge and m/Ω or Ω/m value of the selected cable. 
However, the user should take into consideration that the gauge, m/Ω 
and Ω/m values are mutually dependent on each other. This means that 
the user can enter only one of these, and the other value will then be 
automatically calculated by the EFL 10, according to the selected material 
(Cu or Al) and the selected cable temperature. The m/Ω values can usu-
ally be expressed with 4 or 5 digits while the gauge values are given only 
by 2 to 3 digits. The user is therefore advised to define the m/Ω values 
and accept the associated gauge values. 
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Experts are usually willing to define the Ω/m values but in this case, it is 
better to enter the m/Ω values which can be calculated more accurately 
from the Ω/m values (m/Ω = 1/(Ω/m). 
It is important to define the m/Ω value of a cable for a given temperature. 
Therefore, before entering a m/Ω value, the user should make sure 
whether the temperature shown on the top of the display equals that tem-
perature to which the m/Ω value to be entered is referred to. Should this 
not be the case, then press TEMP and modify the temperature value ac-
cording to Sec. 8.2.Table for User Defined cables 

Select the UD>USER–DEFINED item of the CABLE PARAMETERS 
mode, and press ENTER. The appearing USER DEFINED CABLES table 
shows the gauge values or the names, of the listed U1 to U9 cables. Se-
lecting one of the U1 to U9 row by the vertical cursors and pressing 
ENTER recalls the parameters of the selected cable. 

Procedure of editing a User Defined cable 
• Select one of the rows U1 to U9 by the vertical cursors, and press 

ENTER. The appearing EDITING UD–CABLES display shows 
the reference temperature, the name and the parameters of the 
selected User Defined cable. 

• If required, press TEMP and set temperature. 
• Select MATERIAL and press ENTER. Select Cu or Al by the ver-

tical cursors and press ENTER again. 
• Select GAUGE and press ENTER. Enter the new diameter value 

by the numeric keys into the inverted box and press ENTER 
again. 

• Select m/ΩΩΩΩ or ΩΩΩΩ/m and press ENTER. Enter the new m/Ω or Ω
/m value by the numeric keys into the inverted box and press 
ENTER again. 

• Select NAME and press ENTER, recalling an inverted box, to be 
filled in by the cable name. Select the character places by the 
horizontal cursors, and fill in the appropriate characters by the 
vertical cursors. Acknowledge the name by ENTER. 

NOTE 
The user can recall some editing advices by pressing HELP. 
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5.3 Default cable  

Switching on the EFL 10 automatically recalls the default gauge value in 
the format of 

D = Cu X.XX or D = Al X.XX 
If required, this default value can be modified by the user. Selecting the 
DF > DEFAULT CABLE item of the CABLE PARAMETERS submenu 
and pressing ENTER recalls the SELECT DEFAULT CABLE display, 
showing the actual gauge of the default cable. The user can modify it by 
pressing the Gauge key, selecting a new default gauge value by the hori-
zontal cursors, and acknowledge it by ENTER.  

Note: neither the MS cable nor the LD cable can be chosen as default 
cable. 
 

5.4 Multi Section cable 

Assuming that the pair under test is made up from several series con-
nected cable sections the user can edit a so-called multi section cable 
which is applicable to this single pair only. Selecting the MS > MULTI–
SECTION item of the CABLE PARAMETERS submenu and pressing 
ENTER recalls the EDITING MS–CABLE display. This display allows the 
definition of five sections with different length and Gauge values. 

Procedure for editing a Multi section cable 

• Select the first section S1 by the vertical cursors, press ENTER and 
enter into the inverted Length box the length of the first section by 
the numeric keys. 

• Press ENTER, and enter into the inverted Gauge box the Gauge 
value of the first section by the numeric keys. Acknowledge the pa-
rameters of the first section by pressing ENTER. 

• Applying the same procedure, edit the forthcoming sections S2, S3, 
... corresponding to the sections of the cable under test. Following 
any edited section, the forthcoming section will automatically bear 
the Gauge value of the previous section and the length of 99999 m 
as long as this section will be edited too. 

Here too, it is important to define the Gauge value of a cable for a given 
temperature. Therefore, before entering a Gauge value, the user should 
make sure whether the temperature shown on the top of the display 
equals that temperature to which the Gauge value to be entered is re-
ferred to. Should this not be the case, then press TEMP and modify the 
temperature according to Sec. 6.2.
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NOTE 
The Multi Section cable can only be applied for Fault location measure-
ments. 

5.5 Loaded cable 

Assuming that the pair under test is a loaded cable, the user can edit the 
parameters of this cable. Selecting the LD > LOADED CABLE item of the 
CABLE PARAMETERS mode and pressing ENTER recalls the EDITING 
LOADED CABLE display. This display allows the user to enter the num-
ber N of the loading coils, the resistance RC of a single coil, and the 
GAUGE value of the cable sections between the coils. 
Here too, it is important to define the GAUGE value of a cable for a given 
temperature. Therefore, before entering a GAUGE value, the user should 
make sure whether the temperature shown on the top of the display 
equals that temperature to which the GAUGE value to be entered is re-
ferred to. Should this not be the case, then press TEMP and modify the 
temperature according to Sec. 6.2. 

Procedure of editing a Loaded cable 

• Select N, the NUMBER OF COILS by the vertical cursors and 
press ENTER. Enter N into the inverted box by the numeric keys, 
and press ENTER. 

• Select RC, the RESISTANCE OF A COIL by the vertical cursors, 
and press ENTER. Enter the value of RC into the inverted box by 
the numeric keys, and press ENTER. 

• Select GAUGE by the vertical cursor and press ENTER. Enter the 
GAUGE value into the inverted box by the numeric keys, and press 
ENTER. 

 
NOTE 
– The Multi–Section cable can only be applied for fault location measure-
ments. 
– In the editing procedure of an LD cable, a Cu cable material is assumed 

in the calculation. 
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6 CABLE GAUGE, TEMPERATURE AND LENGTH 

6.1 Setting cable gauge 

In the Loop Resistance and Fault Location modes, the EFL 10 calcula-
tions are based on the gauge value entered earlier by the user or entered 
automatically after switch-on as default value. However, after the appear-
ance of the first measurement results, this can be modified by pressing 
the GAUGE key. The Gauge box of the display is then inverted, allowing 
the user to scroll through a set of cable types stored in internal tables, by 
operating the horizontal cursor keys. One of these types, preferably the 
type of the measured cable, can thus be selected and acknowledged by 
pressing ENTER. The EFL 10 will then modify the measurement results 
according to the entered new gauge. 
Henceforth, as long as the EFL 10 stays switched on, all calculations of 
the EFL 10 will be based on the selected new gauge. Following switch-off 
and on, the default gauge will again appear in the Gauge box. 
The stored set of cable types can be recalled from the CABLE 
PARAMETERS mode and its submenus, including standard CU and AL 
(Cu and Al) cables and UD (User Defined) cables.  
For a Fault Location measurement, an MS (Multi Section) or LD 
(Loaded) cable can also be selected.  
The CABLE PARAMETERS mode has a DEFAULT CABLE submenu, 
allowing the user to select a new default gauge value (see Section. 5.3). 
This gauge value will be valid even after switch-off and switch-on opera-
tions. 

6.2 Setting cable temperature 

In the Loop Resistance and Fault Location modes, the EFL 10 calcula-
tions are based on the temperature value entered earlier by the user or 
entered automatically after switch-on as default value. However, after the 
appearance of the first measurement results, this can be modified by 
pressing the Temp key. This has the effect of inverting the Temp box of 
the display, allowing the user to scroll through a set of temperature 
modes, by operating the horizontal cursor keys. D= is the default tem-
perature, M= is the latest measured temperature, and S= is the select 
mode for entering a new temperature. 
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Selecting the S= mode, a new temperature value, preferably the tempera-
ture of the measured cable, can be entered by the numeric keys. The ± 
sign can be changed by the vertical cursors. (To correct typing errors, just 
fill in the box, and start again by typing the correct value.) The modified 
temperature value should be acknowledged by ENTER. The EFL 10 will 
modify the measurement results according to the entered new tempera-
ture. Henceforth, as long as the EFL 10 stays switched on, all calculations 
of the EFL 10 will be based on the modified new temperature. Following 
switch-off and on, the default temperature will again appear in the tem-
perature boxes.  

6.3 Setting default cable temperature 

Switching on the EFL 10 automatically recalls the default temperature in 
the format of 

D = XX. X oC 
If required, this default temperature value can be modified by the user as 
follows. Selecting the SELECT DEFAULT CABLE TEMPERATURE 
mode of the TEMPERATURE submenu and pressing ENTER recalls the 
DEFAULT CABLE TEMPERATURE display, showing the previously se-
lected default temperature. The user can modify it by pressing the TEMP 
key, entering the new default temperature value into the inverted box by 
the numeric keys, and acknowledging it by ENTER. The selected new 
default temperature will be valid even after switch-off and switch-on op-
erations. 

6.4 Measuring cable temperature 

Select the MEASURE CABLE TEMPERATURE mode of the 
TEMPERATURE submenu, and press ENTER. The EFL 10 display then 
shows the latest measured temperature, and prompts the user to connect 
the thermometer probe, supplied as an option, to the terminals A and B. 
Pressing the ST/SP key starts the measurement procedure, and the EFL 
10 measures and displays the temperature repeatedly. It is recommended 
to wait until the measured temperature reaches a steady state value, indi-
cated by a bip. The measured temperature value can be stored by press-
ing ENTER. 
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6.5 Setting cable length 

The calculation system of the EFL 10 can be inverted if the total length of 
the cable, i.e. the distance between the near end and the strap at the far 
end, is known (e.g. from a cable layout plan). After pressing the ΩΩΩΩ////m key, 
the length of the cable should be entered into the inverted box by the nu-
meric keys, and should be acknowledged by ENTER. (To correct typing 
errors, just fill in the box, and start again by typing the correct value.)  

The setting of the cable length, as explained above, can be applied in the 
following operation modes. 

Fault location modes: Instead of entering the gauge and temperature, 
and then reading DTS (Distance To Strap), the length of the cable L can 
be entered, allowing the EFL 10 to calculate the distance Lx of the meas-
ured Lx/L relative distance. 

Capacitance / 2-WIRE mode: The user can enter the length of the cable 
L, allowing the EFL 10 to calculate the nF/km value of the cable capaci-
tances. 

 Insulation / 2-WIRE and Insulation / 2-WIRE & GND modes: The user 
can enter the length of the cable L, allowing the EFL 10 to calculate the 
GOhm/km values of the insulation resistance. 

Break location and Split location modes: A similar method can be used 
in these modes. The user can enter the length of the cable L, allowing the 
EFL 10 to calculate the absolute value of Lx (or L1, L2 and L3) of the 
measured Lx/L (or L1/L, L2/L and L3/L) relative distance.  
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7 STORE, RECALL, TRANSFER AND DATE&TIME FUNCTIONS 

7.1 Store function 

The „result” display of a measurement, including measurement configura-
tion and results, can be stored in the memory of the EFL 10 by pressing 
the STO key. The storage will be acknowledged by a short message 
showing the Mxx number of the memory location, the date and time of the 
storage and the name of the operator. 

7.2 Recall function 

A stored „result” display, including the measurement configuration and 
results, can be recalled from its memory location. To recall a stored „re-
sult” display, select the RESULT MEMORY mode of the MAIN MENU 
CONT. display, and press ENTER. Select the Mxx number of the result 
display to be recalled by the vertical cursors, and press ENTER. To com-
pare the „result” displays of the latest measurement, stored by pressing 
the STO key, with earlier stored measurements, recall the RESULT 
MEMORY mode by pressing the RCL key, and scroll through the stored 
„result” displays by the vertical cursors. 
To delete a stored result display from the memory, select it by the vertical 
cursors, press the right horizontal cursor (→→→→) and answer the DELETE 

(Y/N) question by pressing ENTER if yes (Y), or left horizontal cursor (←←←←) 
if no (N). 

7.3 Transfer function 

Any "result" display, including the measurement configuration and results, 
further some of the displays including important information can be trans-
ferred to a PC via the RS232C interface connector. This transfer opera-
tion requires the installation of the program EFL10PC, running under 
WINDOWS, into a PC, and the operations as given in the README file of 
this program. The selected display can be transferred by pressing the 
PRINT key. 
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7.4 Date & time function 

The EFL 10 is able to store the measurement results. A stored result is 
identified by the name of the operator, the Mxx number of the memory 
location and the date and time of storing. The latter requirement is met by 
including a clock in the EFL 10 that provides exact date and time. 

To check and/or set the date and time of the EFL 10, select the SET 
DATE & TIME mode of the MAIN MENU CONT. display, and press 
ENTER. The SET DATE & TIME display then appears, showing the DD 
day, MM month and YYYY year headings for the date, and the HH hours, 
MM minutes and SS seconds headings for the time (as controlled by the 
internal clock). The user can either accept the values appearing in the 
CURRENT line by immediately pressing ENTER, or first enter new num-
bers by using the numeric keys into the NEW line, and subsequently 
pressing ENTER. 
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8 BATTERY MANAGEMENT 

8.1 Overview and technological considerations 

The problems associated with the battery operation and the maintenance 
of the batteries have been solved by using a processor controlled Battery 
Management System (BMS) which has the following functions. 
 
a) Capacity monitoring 

The BMS has the function to monitor the battery voltage and the quantity 
of charges flowing into and out of the battery. Should the decreasing bat-
tery voltage reach approx. 1.1 V/cell, the capacity monitor will be zeroed 
(on the display, BATTERY LEVEL < 10 % will be shown). Should the bat-
tery be fully charged by utilizing the mains adapter, the battery level 
measuring system will be set to 100 % (on the display, BATTERY LEVEL 
> 95 % will be shown). From now on, the degree of battery level is calcu-
lated from the charges flowing into and out of the battery. 

 
b) Charging process control 

There are two kinds of charging processes. 
Standard charging requires max. 15 hours, with approx. 0.1C 

charging current. (Here C denotes the A(h) capacity of the applied 
battery) This is the default charging mode of the EFL 10. 

Fast charging requiring approx. 3 hours, with approx. 0.5C 
charging current. The EFL 10 will be fast charged when the initializa-
tion or regeneration process is running, or the fast charging mode is 
selected and started from the BATTERY MANAGER submenu. 

 
c) Battery conditioning 

During instrument operation, the charge stored in the battery will con-
tinuously be used up, and has to be replenished by regular charging. 
Two problems have to be solved in course of this process. 
 
Problem 1. This originates from the user practice of occasionally re-
charging the battery, by utilizing the mains adapter, without reaching 
full capacity. This will prevent the battery from reaching the battery 
level < 10% status or the battery level > 95 % status. Consequently, 
the battery level value, calculated from the difference of charges 
flowing into and out of the battery, will become more and more inac-
curate after each charge-discharge process. Sooner or later the user 
will have to intervene to restore the calibrated status of the battery 
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level measuring system by letting the battery to be discharged or fully 
charged. 
 
Problem 2. This originates from the differing capacities of the cas-
caded battery cells. Charging the battery only partially during ex-
tended periods (say up to only 80% of full capacity) will continuously 
decrease the voltage and capacity of the cell having the lowest 
charge efficiency (memory effect). Sooner or later this will also ne-
cessitate the intervention by the user who should then discharge and 
fully charge the battery, thereby re-establishing identical charge con-
ditions in the individual cells. 

 
d) Battery regeneration 

This is realized by the BMS in course of a so-called Battery Regen-
eration Process during which the battery is first discharged and then 
charged by a fast charging process. During the discharging phase 
the instrument is inhibited from being switched off manually in order 
to accelerate the discharge process, but during the charging phase, 
it will be switched off automatically in order to accelerate the charg-
ing process. 
It is feasible to initiate this process approx. monthly. Following an ex-
tended period without this process, the user will be warned by a dis-
play showing REGENERATION PROCESS REQURED which should 
be followed by initiation of the regeneration process. 

 
e) Battery initialization 

The EFL 10 is usually delivered with a discharged battery, so the bat-
tery should be initialized before putting the instrument in operation. 
This initialization can be regarded as the first fast charging process. 
After a few years of operation, replacement of the battery may be re-
quired. This should also be followed by the initialization process. 
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8.2 Battery management procedures 

8.2.1  Standard charging 

This is the default charging mode of the EFL 10. When the BATTERY 
LEVEL indication falls below 90 % and the mains adapter is connected, 
the battery will be automatically charged with approx. 0.1C. In this mode, 
the BMS calculates the quantity of charges needed for reaching the fully 
charged battery status. Standard charging will be automatically switched 
off as soon as this status is reached, and the battery level monitoring 
system will then be set to 100 % (on the display, BATTERY LEVEL > 95 
% will be shown). The CHARGE indicator LED will be permanently lighted 
during this process. (Note that standard charging will be inhibited at a 
temperature below 0oC or over +45oC.) 

8.2.2  Fast charging 

 The EFL 10 will be fast charged with 0.5C while the ini-
tialization or regeneration process is running, or the fast charging 
mode is selected from the BATTERY MANAGER submenu. In 
this mode, the instrument will be automatically switched off. This 
charging will be automatically switched off as soon as full charge 
is reached. Switch-off takes place when the battery temperature 
exceeds the environmental temperature by 10°C, or the quantity 
of charges flowing into the battery reaches 1.5C. (C denotes the 
A(h) capacity of the applied battery.) The CHARGE indicator LED 
will be blinking during this process as long as automatic switch-off 
takes place, and the battery level monitoring system will then be 
set to 100 % (on the display, BATTERY LEVEL > 95 % will be 
shown). (Note that fast charging too will be inhibited at a tempera-
ture below 0oC or over +45oC.) 

Should the user switch on the instrument during the fast charging 
phase, the BATTERY LEVEL display will inform him about the 
current battery level percentage and the charging time left. If ab-
solutely required, the fast charging process can be interrupted by 
pressing ST/SP, initiating automatically the standard charging 
process. 



8.2  Battery management procedures EFL 10 

 8-4 

8.2.3  Regeneration 

The regeneration process can be started by selecting the START 
BATTERY REGENERATION mode of the BATTERY MANAGER 
submenu. During this mode, the battery will first be fully dis-
charged (approx. 2 hours), and subsequently charged by fast 
charging (approx. 3 hours). 

During the first phase of the process, the following message will 
be displayed: BATTERY WILL BE DISCHARGED PLEASE 
WAIT.  

At the beginning of the second phase, the BATTERY FAST 
CHARGING IN PROGRESS message will appear, and after 
some seconds, the instrument will be automatically switched off. 
During this phase, only the blinking of the CHARGE indicator LED 
shows that fast charging is in progress. At the end of this process, 
this LED goes out, and the instrument stays switched off. 

Should the user switch on the instrument during the fast charging 
phase, the BATTERY LEVEL display will inform him about the 
current battery level percentage and the charging time left. If ab-
solutely required, the fast charging process can be interrupted by 
pressing ST/SP, initiating automatically the standard charging 
process. Simultaneously, the user is reminded of the interruption 
by the BATTERY REGENERATION INTERRUPTED display. It is 
then recommended to continue the regeneration process as soon 
as possible. 

8.2.4  Initialization 

As mentioned earlier, initialization is actually the first fast charging 

process which has to be selected as soon as the BATTERY 
INITIALIZATION PROCESS IS RECOMMENDED message ap-
pears. The initialization process should be started by pressing the 
ST/SP key, and following the displayed instructions. This process 
takes a few hours and has the additional effect of calibrating the 
battery level measuring system. 
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9 SPECIFICATIONS 

Loop resistance 
Measuring range .................................................... 1 Ohm to 10 kOhm 
Resolution ........................................................4 digits with auto range 
Accuracy (100 Ohm to 10 kOhm) ....................± 0.2 % rdg ± 0.1 Ohm 
 

Resistance difference 
Measuring range of loop resistance (RL)................. 1 Ohm to 5 kOhm 
Measuring range of resistance difference (∆R) ....... 1 Ohm to 1 kOhm 
Resolution ..........................................................4 digit with auto range 
Accuracy of ∆R 

1 Ohm to 10 Ohm ..........................................± 1 % rdg ± 0.1 Ohm 
10 Ohm to 100 Ohm ....................... ± 1 % to 0.2 % rdg ± 0.1 Ohm 
100 Ohm to 1 kOhm .................................... 0.2 % rdg ± 0.05 Ohm 

 
Insulation resistance 

Measuring range ................................10 kOhm to 100 (20000) MOhm 
Resolution ..........................................................4 digit with auto range 
Accuracy 

100 kOhm to 10 MOhm ......................................± 1%  rdg ±1 digit 
10 MOhm to 100 MOhm ..................................................± 2% rdg 
100 MOhm to 3 GOhm .................................................  ± 10 % rdg 
3 GOhm to 10 GOhm....................................................  ± 20 % rdg 
10 GOhm to 20 GOhm..................................................  ± 30 % rdg 

Charging time of cable capacitance (Ca0 ≈ Cb0) 
Ca0 < 1 µF (Cable length 5 to 10 km)..........................approx.   5 s 
1 µF < Ca0 < 5 µF (Cable length 5 to 25 km) ..............approx. 25 s 

Time of automatic discharging............................................... 0.2 to 3 s 
 

Capacitance 
Measuring range ......................................................1 nF to 10 (25) µF 

tan δ ................................................................................  0.0001 to 0.1 

Accuracy (10 nF to10 µF) .....................................  ± 0.5% rdg± 1 digit 
Measuring frequency................................................................... 11 Hz 
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DC Fault Location 
Measuring methods: 

Murray Loop 
Three Point 
Küpfmüller 

Loop resistance (RL) range....................................1 Ohm to 10 kOhm 
 

Resolution  4 digit with auto range 
Accuracy of Lx/L at RL = 2kOhm, Lx/L=0.1 to 1: 

at a fault resistance of less than 1 Mohm ..........±0.1 % rdg ± 1 digit

at a fault resistance of 1 to 5 Mohm...................±0.2 % rdg ± 1 digit

at a fault resistance of 5 to 25 Mohm...................± 1 % rdg ± 1 digit

at a fault resistance of 25 to 100 Mohm...............± 5 % rdg ± 1 digit
Measuring voltage ................................................................ max. 100 V
Measuring current ..............................................................max. 400 µA

 

Stored cable parameters: 
Standard Cu and Al cables 
User defined cables 
User defined multi-section cable 
User defined loaded cable 

 
AC Fault Location 

Wire break, with and without leakage 
Measuring range (depending on cable) ..........................up to 20 km
Resolution ......................................................4 digit with auto range
Accuracy of Lx/L (20 nF to 10 µF) ..............± 0.2 to 1% rdg ± 1 digit
Measuring frequency................................................................ 11 Hz

Split location 
Measuring range (depending on cable) ..........................up to 20 km
Resolution .......................................................4 digit with auto range
Accuracy of Lx/L and L2/L  
     (20 nF to 10 µF) .....................................  ± 0.2 to 1% rdg ±1 digit
Measuring frequency................................................................ 11 Hz

 
Voltage 

DC voltage ........................................................................ 0 to 100 V
AC voltage................................................................... .0 to 100 VRMS

Resolution .......................................................4 digit with auto range
Accuracy (DC and AC at 50/60 Hz) .....................  ± 1 % rdg ± 0.1 V
Frequency range ..........................................................  15 to 300 Hz
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Temperature (with Pt 1000 thermometer probe) 
Temperature range ...................................................– 20 to + 60°C 
Resolution ...............................................................................0.1°C 
Accuracy at 0°C (after calibration) ................ ....................  ± 0.4° C 
 

 

Storage and printout of measurement results 
Memory..........................................sufficient for 128 result displays 
Transfer to a PC from the result display or from the memory via 
RS232C interface 
 

Connectors 
Connectors for measuring cables ......4 mm safety banana sockets 
Interface for printer or PC ......................... 9 pin D Sub for RS232C 
Charger ........................................2.1 mm (- pole)/5.5 mm (+ pole) 
 

General 
Power supply...................................... internal rechargeable battery 
Operation time ........................................................approx. 8 hours 
External charger .......................................................mains adapter 
Charging time: 

in standard charging mode (approx. 0.1C).... ..approx. 14 hours 
in fast charging mode (approx. 0.5C) ................approx. 3 hours 

Auto power off: ............................................ initiated by 10 minutes  
elapsed time after the latest keystroke 

Display ................................. 192 x 192 graphic LCD with backlight 
Input protection ..................... When the instrument is connected to 

ground via RS 232 or charging adaptor 
max. 100 VRMS 50 Hz,  

140 V DC, 100 mAPEAK for 30s 
Environmental conditions 

Reference range ..................................23°C ± 5°C, RH 45 to 75%* 
Nominal operating range........ 0 to 40°C, RH 30 to 75%*(<25 g/m3) 
Reduced accuracy operating range .............................–10 to 50°C,  

RH 30 to 75%*(<25 g/m3) 
Limit range for transport and storage...........................–20 to 70°C,  

RH 10 to 75% *(<35 g/m3) 
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Dimensions ................................................................200 x 100 x 40 mm 
 

Weight (including batteries) ................................................approx. 0.8 kg 
 
Remarks 

„rdg” is an abbreviation for „of reading” 
• without condensation 
•  

NOTE 
The specified accuracies are valid after self-calibration. However, for 
extreme parameter values, accuracy restrictions may be applicable, 
as explained in Appendix A2. 
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A1 Unwanted input signals 

The EFL 10 is intended for measuring the parameters of balanced pairs and 
quads comprised in underground braided cables, normally many kilometres in 
length. In these kinds of long composite cables, disturbing or even excessive 
voltages and currents may be generated via inductive and capacitive coupling.  

A1.1 Excessive input voltages or currents 

In order to prevent excessive voltages or currents from damaging the input 
circuits of the EFL 10, a multi-level protection system featuring following 
functions have been developed. 

 
a) Protection by de-coupling 

Normally, the EFL 10 input circuitry is de-coupled from the 
terminals C, B, A and E, and is connected to these terminals 
only for the duration of the measurement. 

 
b) Protection by measurement inhibition 

The EFL 10 has a voltmeter for monitoring simultaneously DC 
and AC voltages across the wires under test. Preceding any 
measurement sequence, this voltmeter will automatically 
measure the DC and AC voltages across terminals A and B. 

The selected measurement will be authorized only if no 
harmful voltage is detected between these terminals. Should 
the detected voltage exceed a specified limit, the 
measurement will be inhibited, and an EXCESSIVE VOLTAGE 
OR CURRENT label will be displayed. 

Additionally, the currents flowing into terminals A and B are 
also automatically measured, and the input circuitry is 
separated from these terminals as soon as any current 
exceeds a specified limit. Again, the EXCESSIVE VOLTAGE 
OR CURRENT label will be displayed. 

 
c) Protection by using a floating instrument 

The protection against disturbing input voltages is enhanced 
by not grounding the instrument itself, i.e. the instrument is 
normally floating with respect to the connected test circuit. 
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However, in some tests, the user will be specifically instructed 
to ground terminal E, but even in these cases, the instrument 
will further on be well protected because the ground is 
connected via sufficiently high resistances. 

 
Note that the floating condition of the EFL 10 will be retained 
when connected to an ungrounded PC-notebook., or while 
being charged via the supplied mains adapter, all of these 
being ungrounded. On the other hand, when transferring the 
stored test results to a PC that is directly connected to the 
mains, the EFL 10 may be grounded via the serial connecting 
cable. It is therefore not recommended to carry out cable 
measurements while a grounded PC is connected to the 
instrument. 

As a general rule, it can be stated that measurement errors 
may be introduced by grounding the EFL 10, unless the user is 
specifically instructed to do so. 

Due to these input protection methods, the EFL 10 can tolerate 
voltages not higher than 100 VRMS 50 Hz AC, or 140 VDC, or DC 
currents not higher than 100 mA peak, for less than approx. 30 
seconds. Note, however, that the instrument is protected also 
against external disturbances lasting even longer than approx. 
30 seconds because the measurement time is always much 
shorter, and at the end of any measurement, the input circuit 
will be automatically de-coupled from the EFL 10.  
 

A1.2 Interfering input voltages 

Due to inductive or capacitive coupling, 50 or 60 Hz interfering voltages 
may show up across the wires of the cable under test, possibly 
introducing significant measurement errors. To prevent this, a 
protection system, realized by the software, is applied in the EFL 10, 
monitoring continuously the level of the interfering input voltages, and 
displaying a warning ATTENTION! DISTURBING INPUT VOLTAGES 
ON THE LINE, as soon as these voltages exceed the level which may 
reduce the accuracy. It is recommended, however, upon noting this 
display, to repeat the measurement after waiting a few minutes, in 
order to exclude the effect of a short-term disturbance. 

In most of the measurement configurations, the input of the EFL 10 
can be treated as a three-port. For example, the Figure (a) below 
shows the measurement configuration in case of a fault location 
measurement with the simple MURRAY method. 
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The disturbing UAE and UBE voltages shown in the Figure (b) below 
can always be decomposed into a common component Ucomm and a 
differential (symmetrical) component Usym.  

From these, the symmetrical component may cause a significant error 
while, due to the floating feature of the EFL 10, the error introduced by 
the common component may normally be neglected. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

A2 Accuracy restrictions 

The accuracies given in the Specifications are valid with some restrictions. 
These can be classified to fall into the following four groups. 

A2.1 Measurement method 

From the accuracy viewpoint, there are directly measured parameters 
and calculated parameters, the latter derived from directly measured 
parameters. 

 

Figure (a) 

Figure (b) 
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Directly measured parameters: 

• RL resistance, Fab insulation and Cab capacitance measured in  
the 2–WIRE modes, 

• RL, Rx and Lx/L measured in the FAULT LOCATION measuring 
modes, 

• Ca0, and Cb0 measured in the 2–WIRE & GND mode. 
• Fa0, and Fb0 measured in the 2–WIRE & GND mode. 

Calculated parameters: 

• R0 in the 2–WIRE & GND loop resistance measuring mode, 
• Rc in the 3–WIRE loop resistance measuring mode, 
• Fab in the 2–WIRE & GND insulation measuring mode, 
• Fa0 and Fb0 in the KÜPFMÜLLER measuring mode. 
• RL and Rx in the KÜPFMÜLLER measuring mode. 

 
In most cases, the calculated parameters provide the same accuracy but in 
cases of extreme parameter values, the calculation performed by the EFL 10 
may result in a little poorer accuracy.  

 

A2.2 Deviation of the cable model from the actual cable  

In the FAULT LOCATION modes, the DTS (Distance To Strap) and DTF 
(Distance To Fault) will be calculated from the temperature and the measured 
RL and Rx values, based on the nominal specific resistance of pure copper or 
aluminium and the selected gauge. Actually, cables manufactured from several 
alloys are applied, and the actual gauge often differs from the nominal value. 
All these factors contribute to restricted accuracy. However, if the cable is 
sufficiently homogeneous, the percentage measuring error of RL and Rx will 
be identical, resulting in a fairly accurate Lx/L value. 

When the total length of the cable, i.e. the distance from the near end to the 
strap at the far end, is known (e.g. from a cable layout plan), this value should 
be entered after pressing ΩΩΩΩ/m instead of selecting the nominal gauge and 
temperature. In this case, the DTF will be calculated from the entered DTS and 
from the very accurate Lx/L value. 

Some measurements, traced back to capacitance measurements, may be 
inaccurate when a low-gauge cable with relatively high ohmic resistance is 
measured. This kind of problem may be encountered in the DOUBLE SPLIT 
mode. In this mode, the length L2 is not affected by the cable resistance, and 
thus may be measured accurately. However, the measured L1 and L3 values 
will depend on the cable resistance and thus may be inaccurate. In these 
cases, a warning will be displayed, reminding the user on the decreased 
accuracy. 
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A2.3 Test lead parameters 

When DC measurements are carried out on short cables (LOOP 
RESISTANCE, FAULT LOCATION etc.), the resistance of the test leads and 
the input relay contact may introduce additional measurement errors. This error 
can be cancelled by running the CALIBRATION OF TEST LEADS procedure. 

When AC measurements are carried out on short cables (CAPACITANCE, 
BREAK, SPLIT),  the spread capacitance of the test leads may introduce 
additional measurement errors. This error can be reduced by applying short 
test leads. 

A2.4 Disturbing voltages 

Disturbing voltages may bring about inaccurate measurements. To prevent 
this, a warning on the display will be presented as soon as a voltage is 
detected which can reduce the accuracy. In this case, apply the procedure 
described in Sec. A1.2. 
 
 

A3 Messages to the manufacturer  

Should you have any comments or questions to be asked from the 
manufacturer, please send an e-mail to the address efl@elektronika.hu. In 
your message, you have to identify your instrument by stating several items. 
These items are presented in the STATUS & VERSION mode, to be recalled 
from the MAIN MENU CONT. display, as given below. Note that these items 
have to be included in all of your messages, independently from your 
questions. 
 
• IDENTIFIER 

132501/0203748 
6-digit manufacturing information/serial number of your instrument 

 
• HW: 1982/A   1981/C 

Version numbers of the printed boards of your instrument 
 
• SW: FaLo  1.21L /U 

8–Feb–2000  
 ELECTRONIKA 
Designation, version number and upgrade date of the operating software, 
further information about the copyright of Elektronika: 

„All right reserved. No part of the used software may be used for any 
instrument and in any form, without the prior written permission of 
the manufacturer” 
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• PIC: 0001060934 
10-digit number of the BMS (Battery Management System) software 
 

 

• CALIBRATION DATE 
11–FEB–2000 
Date of the latest calibration of the EFL 10, carried out by the 
manufacturer with external instruments  
 

If required, this information about STATUS & VERSION can be printed out or 
transferred to a PC. 
 
Note that all numbers and designations above are given for illustration 
purposes only! 
 

A4 Some special working methods 

There are some special working methods which can be switched on by entry 
codes. To enable special working method press the HELP key before switching 
on the instrument. Keep this key pressed, and do not release it before the 
opening display appears. This display is then followed by the text PLEASE 
ENTER THE ENTRY CODE. Some of this codes are the following: 

• Service mode     73784 
• Yearly calibration   78721 
• Enable/Disable 20 GOhm limit  41722 
• Enable/Disable key sound  81828 

If necessary, correction of wrong digits can be carried out by the arrow ←. 
Pressing now the ENTER key recalls the display 
 

A5 Yearly Calibration 

With each delivered EFL 10 instrument, a Calibration Certificate is supplied 
certifying that the measurement accuracies recorded of the manufacturer are 
within the specified limits. On special demand, Elektronika will make available 
to customers a Calibration Report including the more important results of 
measurements carried out in course of the manufacturing. 
 
The results in this Calibration Report are traceable to National Standards that 
are consistent with the recommendations of the General Conference on 
Weights and Measures (CGPM), or with standards derived from natural 
constants, or with standards based on ratio measurements utilizing self-
calibrating techniques. All calibration procedures meet the requirements of a 
certified quality system according to ISO 9001. 
 



EFL 10 A2 APPENDICES 

Appendices  7 

The extremely high accuracy of the EFL 10 is provided, for extended periods, 
by the calibrations carried out during manufacturing, and also by the built-in 
Self Calibration System. Note, however, that several users may require a 
periodic confirmation and, if necessary, re-adjustment of the calibrations of all 
applied instruments. At organizations operating according to the requirements 
of the ISO 9001 Quality Certification System, yearly calibration is normally 
asked for, though this may depend on the type of application and the 
environmental conditions. 

 
This periodic (yearly or two-yearly) confirmation and, if necessary, re-
adjustment are supported by a special program hidden in the EFL 10, to be 
accessed only by authorized personnel. In order to recall this program, press 
the HELP key before switching on the instrument. Keep this key pressed, and 
do not release it before the opening display appears. This display is then 
followed by the text PLEASE ENTER THE ENTRY CODE. The code number 
78721 should then be entered. If necessary, correction of wrong digits can be 
carried out by the arrow ←. 

 
Pressing now the ENTER key recalls the display 
 

EFL 10 
YEARLY CALIBRATION 

MODE 

This display is automatically followed by the next step asking for the running of 
the SELF CALIBRATION program and following this, for the running of the 
CALIBRATION OF THE TEST LEADS program. 
These programs can be run by following the instructions presented on the 
display. It is required to run these programs continuously and not to interrupt 
them by switching off the instrument. 
 
Subsequently, exit the CALIBRATION OF THE TEST LEADS program by 
pressing ←, thereby recalling automatically the YEARLY CALIBRATION 
menu. This menu is suitable for confirming the accuracy of the EFL 10, and 
also for re-adjustments, if some of the accuracies do not meet the 
specifications. 
The calibration can be carried out by any authorized personnel but re-
adjustments, if required, are only enabled by entering the CALIBRATION 
CODE. This can be requested from the manufacturer by sending an e-mail to 
the address efl@elektronika.hu. This procedure is required by the 
manufacturer to list the name of the operator of the customer who has carried 
out the re-adjustments. He will then take full responsibility for these 
adjustments and for the resulting modified accuracies. 
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Following is the description of the calibration procedure. 
 
1)   Enter the calibration code received from the manufacturer. This step 

should be omitted if only confirmation of the accuracies is needed, without 
re-adjustments. 

 
2) In the CAL modes 
 

CAL RESISTANCE 
CAL CAPACITANCE 
CAL AC VOLTAGE 
CAL DC VOLTAGE 
CAL COMMON DC VOLTAGE 
CAL DC CURRENT 

 
NOTE All these calibrations should be carried out at an environmental 
temperature of 23 ± 2 °C. 
 

 

2.1) Select the CAL. RESISTANCE operation mode by the vertical arrows 
and ENTER, and enable it by ST/SP. Connect a highly stable 10 
kOhm reference resistor having an accuracy of at least 10 – 4  to input 
terminals of the EFL 10. The instrument is then waiting for the 
operator to enter the 6-digit value of the reference resistor. Entered 
digits can be corrected by pressing ←←←←, or accepted by ENTER. Next, 
the EFL 10 will measure the reference resistor and automatically 
compare the entered and measured values. The measurement error 
will be displayed with a resolution of 10 – 4. 
 
If entering the CALIBRATION CODE has preceded the procedure 
then the measurement error can be corrected by pressing STO, thus 
storing the measurement result. The instrument is then asking for a 
further SELF CALIBRATION procedure, and calibrates itself to the 
value of the reference resistor. This has to be followed by a repeated 
CALIBRATION OF TEST LEADS procedure. 
 
If no CALIBRATION CODE has been entered preceding the 
procedure then the intervention of the operator will be refused. 
 

2.2) Select the CAL. CAPACITANCE operation mode by the vertical 
arrows and ENTER, and enable it by ST/SP. Connect a highly stable 
reference capacitor having an accuracy of at least 10 – 4  and a known 
capacitance of approx. 100 nF to input terminals of the EFL 10. The 
instrument is then waiting for the operator to enter the 5-digit value of 
the reference capacitor. Entered digits can be corrected by pressing 
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←←←←, or accepted by ENTER. Next, the EFL 10 will measure the 
reference capacitor and automatically compare the entered and 
measured values. The measurement error will be displayed with a 
resolution of 10 – 4. 
 
If entering the CALIBRATION CODE has preceded the procedure 
then the measurement error can be corrected by pressing STO, thus 
storing the measurement result. The instrument is then asking for a 
further SELF CALIBRATION procedure, and calibrates itself to the 
value of the reference capacitor.(Pressing STO will be effective only 
after running the CAL RESISTANCE program according to 2.1, and 
after the SELF CALIBRATION to the new reference resistor.) 
 
If no CALIBRATION CODE has been entered preceding the 
procedure then the intervention of the operator will be refused. 
 

2.3) Select the CAL. AC VOLTAGE operation mode by the vertical arrows 
and ENTER, and enable it by ST/SP. Connect a highly stable 50 Hz 
reference voltage having an accuracy of at least 10 – 4   and a known 
voltage of approx. 100 VRMS to input terminals A and B of the EFL 10. 
The instrument is then waiting for the operator to enter the 5-digit 
value of the reference voltage. Entered digits can be corrected by 
pressing  
←←←←, or accepted by ENTER. Next, the EFL 10 will measure the 
reference AC voltage and automatically compare the entered and 
measured values. The measurement error will be displayed with a 
resolution of  10 – 4. 

 
If entering the CALIBRATION CODE has preceded the procedure 
then the measurement error can be corrected by pressing STO. The 
instrument is then asking for a further SELF CALIBRATION 
procedure, and calibrates itself to the value of the reference AC 
voltage. 
 
If no CALIBRATION CODE has been entered preceding the 
procedure then the intervention of the operator will be refused. 

 
2.4) Select the CAL. DC VOLTAGE operation mode by the vertical arrows 

and ENTER, and enable it by ST/SP. Connect a highly stable DC 
reference voltage having an accuracy of at least 10 – 4  and a known 
voltage of approx. 100 V to input terminals A and B of the EFL 10. 
The instrument is then waiting for the operator to enter the 5-digit 
value of the reference voltage. Entered digits can be corrected by 
pressing  ←←←←, or accepted by ENTER. Next, the EFL 10 will measure 
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the reference DC voltage and automatically compare the entered and 
measured values. The measurement error will be displayed with a 
resolution of 10 – 4. 

 
If entering the CALIBRATION CODE has preceded the procedure 
then the measurement error can be corrected by pressing STO, thus 
storing the measurement result. The instrument is then asking for a 
further SELF CALIBRATION procedure, and calibrates itself to the 
value of the reference DC voltage.  

If no CALIBRATION CODE has been entered preceding the 
procedure then the intervention of the operator will be refused. 

 
2.5) Select the CAL. COMMON DC VOLTAGE operation mode by the 

vertical arrows and ENTER, and enable it by ST/SP. Connect a highly 
stable DC reference voltage having an accuracy of at least 10 – 4  and 
a known voltage of approx. 100 V to input terminals A+B and E of the 
EFL 10. The instrument is then waiting for the operator to enter the 5-
digit value of the reference voltage. Entered digits can be corrected 
by pressing key ←←←←, or accepted by ENTER. Next, the EFL 10 will 
measure the reference DC voltage and automatically compare the 
entered and measured values. The measurement error will be 
displayed with a resolution of 10 – 4. 

 
If entering the CALIBRATION CODE has preceded the procedure 
then the measurement error can be corrected by pressing STO, thus 
storing the measurement result. The instrument is then asking for a 
further SELF CALIBRATION procedure, and calibrates itself to the 
value of the reference DC voltage.  

If no CALIBRATION CODE has been entered preceding the 
procedure then the intervention of the operator will be refused. 

 
3) In the MEAS modes 

MEAS RESISTANCE, 
MEAS CAPACITANCE and 
MEAS VOLTAGE  

the resistor, capacitor and voltage connected to the input terminals is 
measured similarly to the measurements in the corresponding modes 
of the MAIN MENU. However, the measurement results will then be 
displayed with higher resolution, thus enabling the accuracy check at 
values differing from the reference values. 
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4)  It is feasible to record the confirmation and adjustment  procedures by 
transferring the corresponding „result” displays to a PC. This is done 
by first recalling the OPERATOR'S NAME mode and entering the 
operator’s name. You should begin with the measurements only after 
this step. 

 
NOTES 
 
1)   The measurements of the YEARLY CALIBRATION menu should be 

carried out in the sequence as quoted. This means that the resistance 
measurement mode should first be controlled, and the control of the 
remaining modes should follow after this. 

 
2)   The EFL 10 will be automatically switched off after 10 minutes elapsed 

time since the latest keystroke. To prevent this auto switch-off function, 
the measurements should be carried out continuously, or the display 
illumination should be switched on/off by depressing the LIGHT key in 
approx. 5-minute intervals. 

 
3)   Measurements should be started with completely charged batteries, 

without applying the mains adapter. 
 
4)   Following switch-on, the CALIBRATION CODE can be entered only once. 

After entering a wrong code, there is no possibility for repeating the code 
entering. In this case, the instrument should be switched off, and the 
procedure should be started again. 

 
You can exit the YEARLY CALIBRATION mode by switching off the 
instrument. 
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10 ORDERING INFORMATION 

Fault Locator Bridge EFL 10 .............................................. 325-000-000 
i n c l u d i n g :  

Operating manual .................................................   OM 325-000-000E 
Calibration Certificate.............................................  CC 325-000-000E 
CD (xxx version)  containing ..................................   CD 325-000-xxxE 

Operating Manual               
Upgrade program 
Demo program 
PC program 

Measuring cable set ............................................................. Y-107-355 
PC connecting serial cable..................................................  Y-107-390 
Mains adapter EU or UK 
Battery (built-in) ...............................................................  326-210-000 
Carrying case ....................................................................... Y-147-007 
Shoulder bag........................................................................ Y-147-005 
EFF 50 adapter for insulation measurement ................... 402-000-000 
 

Options: 
Thermometer probe ............................................................. Y-146-014 
Vehicle battery connecting cable ..................................... 367-000-000 

 


