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The MRU-11 meter is a modern, easy and safe measuring device. Please acquaint yourself with this
manual in order to avoid measuring errors and prevent possible problems in operation of the meter.
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1 Safety

The following international symbols are used in the Analyzer and in this manual:

Warning; . .
P Dual insulation
See explanation in the manu- )
(Protection class II)

al
Do not dispose of with other Declaration pf Conformity yvlth EU di-
rectives (Conformité
household waste .
— Européenne)

MRU-11 meter is designed for measuring parameters important for safety of electrical installations.
Therefore, in order to provide conditions for correct operation and accuracy of obtained results, the
following recommendations must be observed:

Before you proceed to operate the meter, acquaint yourself thoroughly with the present manual

and observe the safety regulations and specifications provided by the producer.

MRU-11 meter is designed to measure earth resistance values. Any application that differs from

those specified in the present manual may result in a damage to the device and constitute a

source of danger for the user.

The meter must be operated solely by appropriately qualified personnel members holding re-

quired certificates for carrying measurements in electric installations. Unauthorized use of the

meter may result in its damage and may be a source of serious hazard to the user.

Using this manual does not exclude the need to comply with occupational health and safety regu-

lations and with other relevant fire regulations required during the performance of a particular type

of work. Before starting the work with the device in special environments, e.g. potentially fire-

risk/explosive environment, it is necessary to consult it with the person responsible for health and

safety.

It is unacceptable to operate the device when:

= a damaged meter which is completely or partially out of order,

= a meter with damaged insulation,

= a meter stored for an excessive period of time in disadvantageous conditions (e.g. excessive
humidity). If the meter has been transferred from a cool to a warm environment with a
high level of relative humidity, do not start measurements until the meter is warmed up
to the ambient temperature (approximately 30 minutes).

Before measurement make sure that test leads are connected to appropriate measuring termi-

nals.

Do not power the meter from sources other than those listed in this manual.

The inputs of the meter are protected electronically against overload e.g. due to having been

connected to a live circuit, for all combinations of inputs - up to 276 V for 30 seconds.

Factory calibration does not include the resistance of the test leads. The result displayed by the

meter is a sum of the resistance of the measured object and the resistance of leads.

The device meets the requirements of standards EN 61010-1 and EN 61557-1, -5.

Due to continuous product development, the manufacturer reserves the right to intro-
duce changes to the functionality, appearance, accessories and technical data of the
meter. Due to continuous development of the meter’s software, the actual appearance
of the display, in case of some of the functions, may slightly differ from the display
presented in this operating manual.
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2 Turning the meter ON and activating screen backlight

@

To turn ON the meter,
press ON/OFF button.

The screen of the device
will activate its all seg-
ments (self-test), and
then it will briefly show
the software version.

When the meter is ON, a
short press on ON/OFF
button will turn ON and
then OFF the screen
backlight;

To turn OFF the device,
press and hold ON/OFF
button for approx. 2 sec-
onds.

A screen indicating shut-
ting off the device is
shown briefly.
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3 Meter configuration

@ ﬁ Turn on the meter by pressing and holding DOWN
+ Nl button and pressing ON/OFF button.

After switching the meter ON, a screen is shown

with network frequency settings Fn.

SET

When the Fn screen is displayed, use UP and
DOWN buttons to set the network frequency of
50 Hz or 60 Hz (default: 50 Hz).

Short press START button to accept the selected
value.

You will enter the screen with settings of audio
messages - bEEP.
g 9

SET

:.-
=
O
-.

Use UP and DOWN buttons to turn the audio
messages ON (an) or OFF (nlr'f').
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SET

Short press START button to accept the selected
option.

The screen of Auto-OFF time settings will be
shown: oFF.

Use UP and DOWN buttons to set the auto-off
time at 300 s, 600 s, 900 s or "- - - -" (Auto-OFF
inactive). Auto-OFF function is used to turn-off in-
active meter after a preselected time, which is
signalled by a beep.

Short press START button to accept the selected
option.

You will enter the screen with measuring voltage
selection Un.

Use UP and DOWN buttons to set the measuring
voltage at 25 V or 50 V. The measuring voltage
set relates to all measurement functions in the
meter.
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SET

® ® ®

® @

[ee]

Short press START button to accept the selected
option.

You will enter the screen with settings of units soil
resistivity.

Use UP and DOWN buttons to set the unit:
= meters m or
= feet ft.

Short press START button to accept the selected
option.

You will enter the screen with settings of distance
between auxiliary electrodes.

Use UP and DOWN buttons to set the distance.

Short press START button to accept the selected
option and return to the network frequency selec-
tion screen Fn.

Long press (> 2 s) START button to the introduced
changes and proceed to the measurement screen
Re3P.

Long press (> 2 s) ON/OFF button to turn off the
meter without accepting the changes introduced at
the current setting position.

Short press (> 2 s) ON/OFF button to enter the
measurement screen Re3P without accepting the
changes introduced at the current setting position.
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4 Measurements

5’) Earth resistance measurements significantly different from other measurements performed to
assess the protection against electric shock. They require a thorough knowledge of the structure of
the earthing system, the phenomena occurring during the measurements and the skills of coping with
adverse outdoor conditions. Earthing system tests/measurements require adequate knowledge and
measuring equipment, which will be able to maximally facilitate these examinations.

4.1 Measurement of interference voltages DC + AC

In measuring functions,
@ @ m before START button is
pressed, the meter moni-
tors the measuring volt-
age at the terminals (be-
tween E socket and S/ H
sockets) and the interfer-
ence voltage value is
displayed on the screen.

Un

D
<

~
m

N

v

Additional information displayed by the meter

Un >100V!, >100V
and a continuous beep <, Voltage at test terminals is higher than 100 V, the meas-

urement is blocked.
NOISE! and A

Un xxV!, >40V and a continuous Where xx is the value of interference voltage. Voltage at
| test terminals is higher than 40 V but lower than 100 V, the
beep », NOISE! and A measurement is blocked.

Where xx is the value of interference voltage. Voltage at
Un xxV!, >24V, NOISE! and A test terminals is higher than 24 V but lower than 40 V, the
measurement is blocked.

The interference voltage is lower than 24 V, but with a high

NOISE! value - the measurement result may be affected by addi-
tional uncertainty.
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4.2 Measurement of earth resistances with 3-pole method (Re3P)

Er) For earth resistance measurements, the most commonly used method is the 3-pole method, of-
ten called the potential drop method, or technical method. During the measurement, the voltage drop
at the earthing is measured with current flowing through it, then the Ohm's law is used to calculate
the resistance.

Tested
earthing system

probe probe

A
\/
} Voltage Current

The scheme of measuring the earthing resistance with the 'technical method' is shown above. The
figure shows the measurement of earthing resistance Re. To perform the measurement, use two ad-
ditional auxiliary electrodes:

* H electrode (current electrode) to allow excitation of current flow in the circuit: tested earth electrode
Re— meter — H current electrode — earth — tested earth electrode;

* S electrode (voltage electrode) for measuring the voltage drop across the resistance of the meas-
ured earthing as a result of current flow.

@ Disconnect the tested earth electrode from the installation of the facility.

10 MRU-11 — USER MANUAL



E Turn on the meter using ON/OFF button.

T The meter enters the measurement function
CE) @ ® screen Re3P.

The meter is in the mode of measuring the
interference voltage between the test termi-

UN l"lv nals. The measuring voltage is compatible
(X} with the voltage selected when setting up
R 3P the device.

U U

Test leads should be connected to the measurement terminals in the device, as shown
above.

e The current electrode H (driven into earth) should be connected to H socket of the meter.
* The voltage electrode S (driven into earth) should be connected to S socket of the meter.

e The earth electrode being tested should be connected to E socket of the meter with the
lead.

* The earth electrode being tested and the current electrode and the voltage electrode should
be located in one line.

Press START.
The progress of the measurement is indi-

cated by horizontal lines on the screen.

MRU-11 — USER MANUAL
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il After completing the measurement, results

are displayed for all the measurements car-
ried-out: at the bottom of the screen, the
main result is shown for Re, whereas the
upper part of the screen shows additional
results for Ru. The result is displayed for
20 seconds. The result can be recalled by
pressing UP button.

@
@
._‘:‘@
== @

b

~
=
=
g

S
Y
o

D=
0

Use UP button to view the component re-
sults in the following order:
RH2>Rs>ER->UN\, where:

Il ©
RS l:l :Jﬂ RH — resistance of electrode H
Rs — resistance of electrode S
ER I % ER - additional uncertainty resulting from
i | the electrode
Un - interference voltage
Uy :V

Repeat the measurements (steps )

moving the voltage electrode a few meters -
placing it farther and closer to the measured
earth electrode.

If Re measurement results differ from one
another by more than 3%, the distance of
the current electrode from the earth elec-
trode being tested should be considerably
increased and the measurements should be
repeated.

A NOTE!

Measurement of resistance-to-earth may be carried out if voltage of interferences
does not exceed 24 V. Voltage of interferences is measured up to the level of 100 V,
but above 40 V it is signalled as dangerous. The meter must not be connected to
voltages exceeding 100 V.
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o Particular attention should be paid to quality of connection between the object being
tested and the test lead — the contact area must be free from paint, rust, etc.

o If resistance of electrodes is too high, Re earth electrode measurement will include
an additional uncertainty. Particularly high uncertainty of measurement occurs when
a small value of resistance-to-earth is measured with electrodes that have a weak
contact with earth (such a situation occurs frequently when the earth electrode is
well made and the upper soil layer is dry and slightly conductive). In such a case,
the ratio of resistance of the electrodes to resistance of the tested earth electrode is
very high and consequently, uncertainty of measurement that depends on this ratio
is also very high. Then, you can make a calculations according to the formulas giv-
en in sec. 9.3 to estimate the influence of measurement conditions. You can im-
prove the contact between the electrode and soil, for example, by dampening with
water the place where the electrode is driven into earth, driving the probe into earth
in a different place or using a 80 cm-long electrode. Check also the test leads for
possible insulation damage and for corroded or loosened connection between the
banana plug and the test lead. In majority of cases the achieved measurement ac-
curacy is satisfactory. However, you should always be aware of the uncertainty in-
cluded in the measurement.

Additional information displayed by the meter

Re>9999 Q Measuring range is exceeded.

Un >100V, >100 V

and a continuous beep <,

and a continuous beep ¢, Voltage at test terminals is higher than 100 V, measure-
ment is blocked.
NOISE! and A
Un xxV, >40 V

Where xx is the value of interference voltage. Voltage at
test terminals is higher than 40 V, measurement is

NOISE! and A blocked.
Un XXV, >24 V, Where xx is the value of interference voltage. Voltage at
| test terminals is higher than 24 V but lower than 40 V, the
NOISE! and A measurement is blocked.

The interfering signal (noise signal) is too high - the meas-

|
NOISE! urement result may be affected by additional uncertainty.
LIMIT! Measurement due to the resistance of the auxiliary elec-
and ER together with the value trodes > 30%. (Measured values are used in calculation of
expressed in % uncertainty.)
LIMIT! Resistance of auxiliary electrodes H and S, or one of them

and RH or Rs with the yalue of Q exceeds 19.9 kQ, correct measurement is not possible.

Flashing edges Flashing edges of symbols: E or H or S, two or all three at

the same time: disconnected one, two or three leads to the
‘ E ’ S 'H, terminals, or the resistance of the auxiliary auxiliary elec-

trode/s is outside the measuring range.
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4.3 Measurement of earth resistances with 4-lead method (Re4P)

Er) The four-lead method is recommended in the case of measurements of earth resistance of very
low values. It permits to eliminate the influence of the test leads resistance over the result of the
measurement. In order to evaluate the resistivity of the ground it is recommended to use the dedicat-
ed measurement function.

@ Disconnect the tested earth electrode from the installation of the facility.

: g iy Turn on the meter using ON/OFF button.

Press DOWN button until the screen of Re4P

@ @ @ @ @ | Measurementappears.

The meter is in the mode of measuring the in-
terference voltage between the test terminals.

Vv The measuring voltage is compatible with the
I_l voltage selected when setting up the device.
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Test leads should be connected to the measurement terminals in the device, as shown
above.

o Connect the current electrode driven into ground to the H socket of the meter.

e Connect the voltage electrode driven into ground to the S socket of the meter.

e Connect the tested earth electrode to the E socket of the meter.
e Connect the ES socket to the earth electrode In question below the E cable.
e The tested earth electrode as well as the current electrode and voltage electrode should
be aligned.
@ Press START.
The progress of the measurement is indicated
by horizontal lines on the screen.
After completing the measurement, results are
@ (E) @ (S) @ L displayed for all the measurements carried-out:

at the bottom of the screen, the main result is
0 shown for Re, whereas the upper part of the
R E. 59 screen shows additional results for Rn. The re-
H sult is displayed for 20 seconds. The result
4P
-
(1,

Rg can be recalled by pressing UP button.
Lid
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Use UP button to view the component results in
the following order:
Rr>Rs2>ER-2>Un, where:

Q
RS RH — resistance of electrode H
Rs — resistance of electrode S
ER - % ER — additional uncertainty resulting from the
electrodes
- Un - interference voltage
Uy : \Y}

Repeat the measurements (steps )

moving the voltage electrode a few meters -
placing it farther and closer to the measured
earth electrode.

If Re measurement results differ from one an-
other by more than 3%, the distance of the cur-
rent electrode from the earth electrode being
tested should be considerably increased and
the measurements should be repeated.

& NOTE!

Measurement of resistance-to-earth may be carried out if voltage of interferences
does not exceed 24 V. Voltage of interferences is measured up to the level of 100 V,
but above 40 V it is signalled as dangerous. The meter must not be connected to
voltages exceeding 100 V.

e Particular attention should be paid to quality of connection between the object being
tested and the test lead — the contact area must be free from paint, rust, etc.

o If resistance of electrodes is too high, Re earth electrode measurement will include
an additional uncertainty. Particularly high uncertainty of measurement occurs when
a small value of resistance-to-earth is measured with electrodes that have a weak
contact with earth (such a situation occurs frequently when the earth electrode is
well made and the upper soil layer is dry and slightly conductive). In such a case,
the ratio of resistance of the electrodes to resistance of the tested earth electrode is
very high and consequently, uncertainty of measurement that depends on this ratio
is also very high. Then, you can make a calculations according to the formulas giv-
en in sec. 9.3 to estimate the influence of measurement conditions. You can im-
prove the contact between the electrode and soil, for example, by dampening with
water the place where the electrode is driven into earth, driving the probe into earth
in a different place or using a 80 cm-long electrode. Check also the test leads for
possible insulation damage and for corroded or loosened connection between the
banana plug and the test lead. In majority of cases the achieved measurement ac-
curacy is satisfactory. However, you should always be aware of the uncertainty in-
cluded in the measurement.
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Additional information displayed by the meter

Re>9999Q

Un >100V, >100V and
a continuous sonic signal <,

NOISE! and A

Un xxV, >40V
and a continuous sonic signal <»,

NoisEr and 4N
Un XXV, >24V, NOISE!

and A

NOISE!

LIMIT!

and ER along with % value

LIMIT!

and R+ or Rs along with Q value

Flashing symbols:

GO/

Measurement range exceeded.

The voltage on the measurement points exceeds 100 V,
the measurement is blocked.

Where xx is the value of interfering voltage. The voltage on
the measurement points exceeds 40 V, the measurement
is blocked.

Where xx is the value of interfering voltage. The voltage on
the measurement points exceeds 24 V, but it's below 40 V,
the measurement is blocked.

The value of the interfering signal is below 24 V, but it has
too high value, so the result may be distorted by additional
uncertainty.

The uncertainty caused by resistance of the auxiliary elec-
trodes > 30%. (Uncertainties calculated on the basis of the
measured values.)

The resistance of H and S electrodes, or one of them ex-
ceeds 19.9 kQ, the proper measurement is not possible.

Flashing symbols E or H or S, or both of them, or all three
at the same time, one or two or three test leads are dis-
connected from the measurement sockets.

MRU-11 — USER MANUAL
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4.4 Measurement of earth resistances with 2-pole method (Re2P)

é) 2-pole method may be also used for measuring earth resistance. When the earthing system is
known and earthing is available with a known resistance value, the measurement result will be the
sum of the earth resistances: measured and known.

@ - Turn on the meter. After turning the meter ON,
- the screen with 3-pole method Re3P is shown.
@ . Press DOWN button until the screen of 2-pole
A method Re2P appears.
A The meter is in the mode of measuring the inter-
CE) @ ference voltage between the test terminals. The

measuring voltage is compatible with the voltage
selected when setting up the device.

Test leads should be connected to the measurement terminals in the device, as shown above.

@ In order to start the measurement, press START
button.

18 MRU-11 — USER MANUAL



® ® 6

o

Rg2P

- - -
Q'Q'L'Q

T} After the measurement, its result is shown: at the
bottom of the screen, the main result is shown for
Re2P, whereas the upper part of the screen
shows the measured interference voltage Un.
The result is displayed for 20 seconds. The
result can be recalled by pressing UP button.

Additional information displayed by the meter

R>9999 Q

Un > 100V, > 100 V and a contin-
uous beep ¢», NOISE! and A

Un xxV, > 40 V and a continuous

beep », NOISE! and A

Un XXV, >24V,

NOISE! and A

NOISE!

MRU-11 — USER MANUAL

Measuring range is exceeded.

Voltage at test terminals is higher than 100 V, measure-
ment is blocked.

Where xx is the value of interference voltage. Voltage at
test terminals is higher than 40 V, measurement is
blocked.

Where xx is the value of interference voltage. Voltage at
test terminals is higher than 24 V but lower than 40 V, the
measurement is blocked.

The interfering signal (noise signal) is below 24 V, but with
a high value - the measurement result may be affected by
additional uncertainty.
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4.5 Soil resistivity measurement (p)

For the purpose of earth resistivity measurements — which are used as a preliminary measure for
the project of earthing systems or in geology - there is a separate function: earth resistivity measure-
ments €. The function is metrologically identical as the four-lead earth resistance measurement, but it
includes an additional procedure of storing of the distance between the auxiliary electrodes. The re-
sult of the measurement is the resistance value which is calculated automatically in accordance with
the following formula:

p = 2nLRe

which is used in the Wenner's measurement method. The method in question assumes equal dis-
tances between electrodes.

@ Connect test leads according to the drawing.

rn
o
%
T

L L L

Connect the four aligned and equally spaced auxiliary electrodes, which are driven
into the ground, to the meter, and do so in accordance with the diagram above.

¢ Connect the current electrode driven into ground to the H socket of the meter.

o Connect the voltage electrode driven into ground to the S socket of the meter.

e Connect the voltage electrode driven into ground to the ES socket of the meter.
e Connect the current electrode driven into ground to the E socket of the meter.

Turn on the meter using ON/OFF but-
ton.

Set measurement unit and distance L
between electrodes according to sec. 3
steps @

Press DOWN button until the screen of
p measurement appears.
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@ ®

>

(E) @ @ ® i | The meter is ready for measurement.

(==
z
|
<

Press START to commence measure-
ment.

1 After finishing the measurment, read out
® @ @ ® L the result. The results of all the
measurements that have been carried
out will be displayed on screen.

U 1

e
-) W
L ..,
CCw

N Use UP button to view the component
I : results in the following order:
R Ru>Rs>ER->Un, where:
RS L.' l:"_ Ru — resistance of current electrode
Rs - resistance of voltage electrode
ER I % ER - additional uncertainty caused by
:‘ the resistance of the electrodes
Un — interfering (noise) voltage
Uy : Vv
NOTE!

Earth resistivity measurement may be performed if the interference voltage does not
exceed 24 V. The interference voltage is measured up to 100 V, but over 40 V is it
signaled as hazardous. Do not connect the meter to a voltage exceeding 100 V.

o Calculations are based upon the assumption that the distances between the specific
auxiliary electrodes are equal (the Wenner's method). If this is not the case the
earthing resistance measurement must be carried out by means of the four-pole
method and calculations must be performed individually.

e Pay particular attention to the quality of the connection of the tested object with the

MRU-11 — USER MANUAL
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test leads — the contact area must be cleaned of paint, rust, etc.

o If resistance of electrodes is too high, Re earth electrode measurement will include
an additional uncertainty. Particularly high uncertainty of measurement occurs when
a small value of resistance-to-earth is measured with electrodes that have a weak
contact with earth (such a situation occurs frequently when the earth electrode is
well made and the upper soil layer is dry and slightly conductive). In such a case,
the ratio of resistance of the electrodes to resistance of the tested earth electrode is
very high and consequently, uncertainty of measurement that depends on this ratio
is also very high. Then, you can make a calculations according to the formulas giv-
en in sec. 9.3 to estimate the influence of measurement conditions. You can im-
prove the contact between the electrode and soil, for example, by dampening with
water the place where the electrode is driven into earth, driving the probe into earth
in a different place or using a 80 cm-long electrode. Check also the test leads for
possible insulation damage and for corroded or loosened connection between the
banana plug and the test lead. In majority of cases the achieved measurement ac-
curacy is satisfactory. However, you should always be aware of the uncertainty in-
cluded in the measurement.

Additional information displayed by the meter

D>xxxkQm or B>xxxk Qft

Un >100V, >100V
and a continuous sonic signal <»,

NOISE! and A

Un xxV, >40V
and a continuous sonic signal <»,

NOISE! and A

Un XXV, >24V, NOISE! and A

NOISE!

LIMIT!

and ER along with % value

LIMIT!

and R+ or Rs along with Q value

Flashing symbols:

®6e0O

Measurement range exceeded, where xxx is maximum
value that can be measured for the selected settings.

The voltage on the measurement points exceeds 100 V,
the measurement is blocked.

Where xx is the value of interfering voltage. The voltage on
the measurement points exceeds 40 V, the measurement
is blocked.

Where xx is the value of interfering voltage. The voltage on
the measurement points exceeds 24 V, but it's below 40 V,
the measurement is blocked.

The value of the interfering signal is below 24 V, but it has
too high value, so the result may be distorted by additional
uncertainty.

The uncertainty caused by resistance of the auxiliary elec-
trodes >30%. (Uncertainties calculated on the basis of the
measured values.)

The resistance of H and S electrodes, or one of them ex-
ceeds 19.9 kQ, the proper measurement is not possible.

Flashing symbols E or ES or H or S, or two of them, or
three, or all of them at the same time — one or two or three
or four test leads are disconnected from the measurement
sockets.
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5 Power supply

E’) Before the measurements, make sure that the status of the batteries or rechargeable batteries
in the meter is sufficient for performing tasks related to the operation of the device.

5.1 Monitoring the power supply voltage

i The charge level of the
@ (S) @ batteries or rechargeable
batteries is indicated by
- the symbol in the right
UN ) 'V upper corner of the dis-
L play on a current basis:
Rg 3P

E|IIIII When all segments of the

battery symbol are lit, it
means that the batter-
ies/rechargeable batter-
ies are fully charged.

|:| I When all segments of the
battery symbol are dark,
it means that the batter-
ies/rechargeable batter-

ies are discharged and
must be replaced.

1 Message bAtt indicates
(- that batter-
ies/rechargeable batter-
ies are totally discharged,
all measurements are
blocked.

The meter switches off
automatically after 5 sec.
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5.2 Replacing (rechargeable) batteries

MRU-11 is powered by four AA alkaline LR6 batteries or rechargeable batteries of NiMH type.
The (rechargeable) batteries are placed in the compartment at the bottom of the enclosure. The de-
vice is not equipped with an internal battery charger. Rechargeable batteries must be recharged in an
external charger.

C NOTE!
Do not power the meter from sources other than those listed in this manual. Before
replacing the (rechargeable) batteries, disconnect the test leads from the meter.

Turn off the device using ON/OFF button.

Remove the screws that secure the battery cover
at the bottom of the compartment(4 pcs),

Remove all batteries (rechargeable batteries). Ob-
serve the correct polarity when inserting new bat-
teries/rechargeable batteries.

Place and tighten the battery compartment cover.

C NOTE!
Reverse polarity will not damage the meter or the batteries, but the meter will not
work. Have the meter serviced in case of battery leakage inside the compartment.
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5.3 General principles regarding using Ni-MH rechargeable batteries

- Store the he rechargeable batteries (the meter) in a dry, cool and well ventilated place and protect
them from direct sunlight. The temperature of the environment in the case of prolonged storage
should not exceed 30°C. If the rechargeable batteries are stored for a long time in a high tempera-
ture, then the occurring chemical processes may reduce their lifetime.

- Rechargeable batteries NiMH usually lasts for 500-1000 charging cycles. The rechargeable batter-
ies reach their maximum capacity after being formatted (2-3 charge and discharge cycles). The most
important factor which influences the lifetime of rechargeable batteries is the level of their discharge.
The deeper the discharge level of the batteries, the shorter their lifetime.

- The memory effect is limited in the case of NiMH batteries. These batteries may be charged at any
point with no serious consequences. However, it is recommended to discharge them completely eve-
ry few cycles.

- During storage of Ni-MH rechargeable batteries they are discharged at the rate of approximately
20% per month. Keeping rechargeable batteries at high temperatures may accelerate this process
even 100%. In order to prevent excessive discharge of rechargeable batteries, after which it would be
necessary to format them, it is recommended to charge them from time to time (even if they are not
used).

- Modern fast chargers detect both too low and too high temperature of the battery pack and react to
the situation adequately. Too low temperature should prevent starting the process of charging, which
might irreparably damage rechargeable batteries. An increase of the temperature of the rechargeable
batteries is a signal to stop charging and is a typical phenomenon. However charging at a high ambi-
ent temperature apart from reducing batteries' lifetime causes an accelerated increase of their tem-
perature and the result is that the batteries are not charged to their full capacity.

- Please note that when the batteries are charged with a fast-charger they are charged only to approx.
80% of their capacity - better results can be achieved by continuing charging: the charger enters trick-
le-charging mode and during the next few hours batteries are charged to their full capacity.

- Do not charge or use the batteries in extreme temperatures. Extreme temperatures reduce the life-
time of batteries and rechargeable batteries . Avoid placing devices powered by rechargeable batter-
ies in very hot environments. The nominal working temperature must be absolutely observed.

A

The casing of the meter may be cleaned with a soft, damp cloth using all-purpose detergents. Do
not use any solvents or cleaning agents which might scratch the casing (powders, pastes, etc.).

Clean the auxiliary electrode with water and dry it. Before the probe is stored for a prolonged pe-
riod of time it is recommended to grease it with any machine lubricant.

The reels and test leads should be cleaned with water and detergents, and then dried.

The electronic system of the meter does not require maintenance.

6 Cleaning and maintenance
NOTE!

Use only the maintenance methods specified by the manufacturer in this manual.

7 Storage

In the case of storage of the device, the following recommendations must be observed:

e Disconnect all the test leads from the meter.

e Clean the meter and all its accessories thoroughly.

e Wind the long test leads onto the reels.

e If meter is to be stored for a prolonged period of time, the batteries must be removed from the

device.

e In order to prevent a total discharge of the battery pack in the case of a prolonged storage,

charge it from time to time.
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8 Dismantling and disposal

Worn-out electric and electronic equipment should be gathered selectively, i.e. it must not be
placed with waste of another kind.

Worn-out electronic equipment should be sent to a collection point in accordance with the law of
waste electrical and electronic equipment.

Before the equipment is sent to a collection point, do not dismantle any elements.

Observe local regulations concerning disposal of packages, waste batteries and accumulators.

9 Technical data

e The specified accuracy relates to the meter terminals.
e The abbreviation ,m.v.” in the accuracy definition means the measured value.

9.1 Basic data

Measurement of interference voltage Un (RMS)
Range Resolution Accuracy
0...100 V 1V +(10% m.v. + 1 digit)

e Measurement for fy 45...65 Hz.
e The frequency of measurement - at least 2 measurements / sec.

Measurement of earth resistances — 2-pole method (Re2P)

Range Resolution Accuracy
0.01Q...19.99Q 0.01Q
+(3% m.v. + 3 digits)
20.00...199.9 Q 0.1Q
200 Q...1999 Q 10 +5%
2000 Q...9999 Q 10 +8%

Measuring current at the short circuit of > 20 mA.

Measuring frequency of 125 Hz or 150 Hz.

Selected test voltage: 25 V or 50 V.

Maximum interference voltage for the Re measurement is 24 V.

Measurement of earth resistances — 3-pole method (Re3P), 4-wire method (Re4P)
Measurement method: 3-pole, conforming to EN 61557-5.
Measurement range according to EN 61557-5: 0.53 Q...9999 Q for Un =50 V.

Range Resolution Accuracy
0.00 Q...19.99 Q 0.01Q
+(3% m.v. + 3 digits)
20.0 Q...199.9Q 0.1Q
200 Q...1999 Q 10 5%
2000 Q...9999 Q 10Q 8%

Measuring current at the short circuit of > 20 mA.

Measuring frequency of 125 Hz or 150 Hz.

Selected test voltage: 25 V or 50 V.

Maximum interference voltage for the Re measurement is 24 V.
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Ground resistivity measurements
The measurement method: Wenner's, p = 2TLRg

Range Resolution Accuracy

0,00..9,99 Om 0,01 Om

10,0..99,9 Om 0,1 Om

Depends on the accu-

100..999 Om 10m racy of the Re
1.00..9.99 kOm 0.01 kKOm 4P measurement but

! ' ' not less than +1 digit.
10,0..99,9 kQOm 0,1 kOm

100..999 kQOm 1 kQm

o distance between auxiliary electrodes (L): 1...50 m or 1...150 ft

Measurement of resistance of auxiliary electrodes Ry and Rs

Range Resolution Accuracy
0...999 Q 10
1.00...9.99 kQ 0.01kQ +(5% + 8 digits)
10.0...19.9 kQ 0.1 kQ

9.2 Other technical data

a) type of insulation acc. to EN 61010-1 and IEC 61557 ..........ccoiiuiiiiiiiieiiiieeeiiie e
b) measurement category (for 2000 m a.s.l.) acc. to EN 61010-1........ .
c) degree of housing protection acc. to EN 60529 ............ccccoceeeiiiieennne
d) maximum interference of AC + DC voltages, for the measurement ...
e) maximum measured voltage of INterfEereNCES ..........oociiiiiiiiiiiiii e
f) measuring current frequency 125 Hz for 50 Hz networks
............................................................................................................. 150 Hz for 60 Hz networks
g) measuring voltage for Re2P, RE3P, REAP.....ccuiiiiiiiiii e 25Vor50Vv
h) measuring current (short circuit) for Re2P, RE3P, RE4AP......cooiiiiiiiiiiiiceee e >20 mA
i) measurement range according to EN 61557-5: ..............

j) maximum resistance of auxiliary electrodes .... 20 kQ
k) meter power Supply ......ccoocveeiiiiiiiiiieie 4 x AA alkaline battery

............................................................... .. or 4 x AA NiMH rechargeable battery
1) number of measurements for RESP .........ooiiiiiiiiii e >3000

................................................... (Re=10 Q, Ry=Rs=100 Q, 25 V 50 Hz, 2 measurements/minute)
m) time of performing the resistance measurement with 2-pole method .............ccccccoviiiiiiiienne <4s
n) time of performing the resistance measurement with 3-pole method .... <8s
0) time of performing the resistance measurement with 4-lead method ..... <8s
P)  IMENSIONS ...t 221 x 102 x 62 mm (without test leads)
q) weight of the meter with Datteries ... 660 g
) OPErating tEMPEIALUIE ........eiiiiiiii ittt ettt sinee e -10°C..+50°C
S)  TEfEreNCe tEMPEIALUIE .....coiuiiiiiiii ettt 23+ 2°C

t) storage temperature
U)  relative NUMIAILY .oooooeeeee et e e e e e e e e e e e nbraneeee s

V) nominal relative NUMITILY ........ooveiiiiiiiiie e e e s e e e e e ee e e e e nes 40..60%
W) altitude (2D0VE SEA IBVE) ........eeiii it <2000 m*
X) quality standard .................. design and manufacturing are 1ISO 9001 compliant
y) measurement method ...........c.eeevieiiiiiiiiiiee e .. technical, conforming to EN 61557-5
z) the device meets the EMC requirements according to: ................ EN 61326-1 and EN 61326-2-2
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NOTE
* Information about the use of meter at altitude from 2000 m to 5000 m

As for voltage inputs E, ES, S, H the instrument is to be considered downgraded to measurement
category CAT IIl 150 V to ground (max 150 V between inputs) or CAT IV 100 V to ground (max 100 V
between inputs). Markings and symbols indicated on the instrument are to be considered valid when
using it at altitude lower than 2000 m.

9.3 Additional data

Data on additional uncertainties are useful mainly when the meter is used in non-standard condi-
tions and for metrological laboratories for the purpose of calibration.

9.3.1 Influence of serial interference voltage on the resistance measure-
ments for function Re3P, Re4P, p

Re Un Additional uncertainty [Q]
25V +(0.001Re+0.01)U2+0.007U22
0.00 ... 10.00 Q
50V +(0.001Re+0.01)Uz+0.004U2?
10.01..2000 Q 25V, 50V +(0.001Re+0.01)U,+0.001UZ?
2001..9999 Q 25V, 50V +(0.003Re + 0.4)U;

9.3.2 Influence of the auxiliary electrodes on earth resistance measure-
ments for function Re3P, Re4P, p

RH, Rs Additional uncertainty [%]
RH<5kQ R 0.
Hand (5 130000'15(” R Ro 004 . 15.10°8. R?)
Rs <5 kQ st E
Ry -0.004
Rr>5kQor Rs > 5 kQ +(754+ 700004 ) 5108 .R2)
or Ry and Rs > 5kQ Re

Re[Q], Rs[Q] and R1[Q] are values displayed by the device.

9.3.3 Additional uncertainties according to IEC 61557-5 (Re3P)

Significant parameter Designation Additional uncertainty
Position = 0%
Supply voltage E> 0% (BAT is not lit)
Temperature Es £0.2 digit/°C for R<1 kQ

+0.07%/°C +0.2 digit/°C for R=1 kQ
According to the formulas shown

Serial interference voltage E4 in par. 9.2.1 (Ux=3V 50/60Hz)

Resistance of earth contact E According to the formula in
5

probes par. 9.2.2
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10 Manufacturer

The manufacturer of the device and provider of guarantee and post-guarantee service:

SONEL S.A.
Wokulskiego 11
58-100 Swidnica
Poland
tel. +48 74 884 10 53 (Customer Service)
e-mail: customerservice@sonel.com
web page: www.sonel.com

NOTE!

A\

Service repairs must be performed only by the manufacturer.
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