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MPI-530 / MPI-530-IT meter is a modern, easy in use and safe measuring device. Please acquaint
yourself with this manual in order to avoid measuring errors and prevent possible problems in opera-

tion of the meter.
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w The icon with the meter name is placed next to sections of the text that refer to specific fea-

tures of the device. All other parts of the text relate to all types of the instrument.

1 Safety

MPI-530 / MPI-530-IT meter is designed for performing check tests of protection against electric

shock in AC mains systems. The meter is used for making measurements and providing results to de-
termine 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.

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.

MPI1-530 / MPI-530-IT meters must be operated only by appropriately qualified personnel with rel-

evant certificates authorising the personnel to perform works on electric systems. Operating the

meter by unauthorised personnel may result in damage to the device and constitute a source of

danger for 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:

= 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 am-
bient temperature (approximately 30 minutes).

Displayed BAT! symbol indicates insufficient voltage of power supply and the need to charge the

accumulator or replace batteries. All measurements except voltage measurements for Z and RCD

functions are blocked.

Battery spill and damage to the meter may occur if discharged batteries are left in the meter.

Before measurements may commence, make sure the leads are connected to the appropriate

measurement sockets.

Do not operate a meter with an open or incorrectly closed battery (accumulator) compartment or

power it from other sources than those specified in the present manual.

Riso meter inputs are electronically protected against overloads (caused by e.g. connecting the

meter to a live circuit) up to 440V rms for 60 seconds.

Repairs may be performed only by an authorised service point.

ATTENTION!
Only accessories for a given device should be used. Using other accessories may
cause damage to measuring terminals, introduce additional measurement uncertainty
and create a risk for the user.

Note:
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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Note:
An attempt to install drivers in 64-bit Windows 8 may result in displaying "In-
stallation failed" message.
Cause: Windows 8 by default blocks drivers without a digital signature.

Solution: Disable the driver signature enforcement in Windows.

2 Menu

The Menu is accessible in each position of the rotary switch.

@ ‘ Press MENU push-button.

MENU

MAIM MEHU

i

lireless transmission

The main menu contains the following items:
o Wireless transmission

Measurement Settings

Meter Settings

Language selection

Information about manufacturer

@ \ I

ENTER position. Enter a selected option by

. @ pressing ENTER.

Use A, V¥ and 4 } to select desired

2.1 Wireless transmission

See section 5.3.
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2.2 Measurement settings

@ Messurement settinas
2] @HH:_/JI l iJl

T
T

‘“oltage and frequency
4 v Choose

The option of Measurement settings consists of:
Voltage and frequency

The main result for fault loop

Assessing fault loop measurement
Measurement settings

RCD AUTO measurement mode

Cell autoincrementing

Resistivity measurement settings

Calibration of C-3 clamps

Setting limits

@ ‘ ‘ Use A, ¥ and 4, P> to select desired

position. Enter a selected option by

@ pressing ENTER.

2.2.1 Earthing system, voltage and frequency

Before first measurements, select earthing system used in the area where measurements are per-
formed. Then select the mains rated voltage U, (110/190 V, 115/200 V, 127/220 V, 220/380 V,
230/400 V or 240/415 V). This voltage value is used for calculating the values of prospective short-
circuit current.

Determination of network frequency, that is the source of potential interferences, is necessary in
order to select a proper measuring signal frequency in resistance-to-earth measurements. Only the
measurement conducted with a properly selected frequency of measuring signal will ensure optimum
filtration of interferences. The meter is designed for filtration of interferences generated by 50 Hz and
60 Hz networks.

®

118/198Y [# SeHz
T 1157Z08Y EaHz

12752260

228,356y
& 220/4m80
24874154

4} Choose Edit
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@ ‘ ‘ Use 4, ) and A 'V 1o select the volt-

age and frequency. Press ENTER to se-

ENTER
lect the desired item. Press F4 (OK) to
. . approve the selection.

2.2.2 Main result of fault loop impedance measurement

@ Measurement settings 13:87
I_’E LOOP HATH RESULT |

= s
& Ix

Use A W to select the main result as Zs
impedance or as I - prospective short-circuit
current and press ENTER to confirm your se-
lection.
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2.2.3 Measurement settings

The setting enables activation/deactivation of the field displaying measurement settings. Use A
and ¥ to display or hide the field with measurement settings and press ENTER.

emnent settings

lD'C@ MEASUREMEMTS SETTIMGS |

& Visible
Hidden

ZL-pE, UL-FE
f245H=

U-re=8,8V

Meas.

WIRE =] ® |[ HeLF ]

[[wre N[ ® ][ HeLF ]

Displayed measurement settings idden measurement settings

2.2.4 RCD AUTO measurement mode

This setting enables user to select desired measurement mode of RCD AUTO. Use A and Vo
select desired mode and press ENTER.

& Full
Standard

In the standard mode, measurements are performed for a selected current waveform, in the full
mode for all current waveforms of a given type of RCD (AC, A, B, B+, F).

MPI-530 e MPI-530-IT — USER MANUAL 9



2.2.5 Cell autoincrementing

@ Measurement settings ;
@}@ CELL AUTOINCREMENT |
= On
Off

I “hoose Accept Exit

@ W ‘ Use & V¥ o select automatic or manual in-
ENTER crementing of field number after entering it to
the memory (automatic incrementing is deac-
@ tivated), press ENTER to approve the selec-
. tion.

2.2.6 Resistivity measurement settings

@ Measurement settinas
@ RESISTIVITY MERS. SET. |

Dizt. unit Fiezult unit
@ Qm
ft Qft

@ ‘ ‘ Use &, ¥ and 4 } to select

ENTER length unlt and result unit, press

@ ENTER to mark your choice.

F“ Press F4 to approve the selection.
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2.2.7 Calibration of C-3 clamps

Mezzurement settinas

%@. C2 CLAMPS CALIERATION | %@. C2 CLAMPS CALIERATION |
Clamps calibration %
iz one-shot process.
Another calibration is necessary (oo Connect socket Hwith E.
after clamps chanae or service! ... Put clamps on

- wire. Press ETAET]

Calibration Exit

@ W W Use &, 'V to switch on/off the function of
Q ENTER setting limits, press ENTER to confirm.

Note:

- Detailed description of the diagnostics functions (including application of limit values) carried by the
meter is described in chapter 3.1.
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2.3 Meter Settings

The option of Meter Settings consists of:
LCD contrast

LCD Backlight

Automatic shut-off

Date and time

Key sounds

Factory (default) settings

Updating the meter

Wireless communication

a

BlEa

) ()

5l [

LCD Contrast

\

ENTER

Use &, ¥ and 4 } to select desired
position and press ENTER to edit select-

@ ed option.

2.3.1 LCD contrast

p LCO CONTRAST |
16% GE%
26% & 7o
6% 6%
48% 8%
SE% 1685

4+ Choose

Accept

12

Use A, V¥ and 4 } to adjust con-
trast; press ENTER to confirm.
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2.3.2 LCD Backlight

This setting defines the time for automatic backlight shut-off: 30 s, 60 s, or disabled.

“m LCD BACKLIGHT |

= Always
30s
60s

2 Choose Focept

@ ; ‘ Use A, 'V o set the time for LCD Backlight
’ ENTER shut-off and press ENTER to confirm.

2.3.3 Automatic shut-off (Auto-OFF)

The setting defines the shut-off time of idle meter.

@ Um AUTOMATIC OFF |

[# AUTO-OFF disabled
S minutes

13 minutes

28 minutes

58 ninutes

Use A W to set Auto-OFF time and press
ENTER to confirm.
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2.3.4 Date and time

@ E‘@ DATE AND TINE |

DATA TIME
e O O 3
[15 |- |[== ]| [ =m= [ ][]
] i i®) ) 2

Use ‘ > to select the value to be
changed (day, month, year, hour, minute)
Use A, 'V to set the desired value.
When required settings are made, press
ENTER.

2.3.5 Key sounds

@ T KEY SOUNDS |

& On
Off

Use A, ¥ buttons to switch-off sound sig-
nals assigned to push buttons.

Note:

- Warning sound signals: U>440V, U>50V, Rbeep, PE!, cannot be switched-off, they remain constant-
ly active.
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2.3.6 Factory (default) settings

@ Meter settings

%I‘a DEFAULT SETTIMGS

Festore factory
default zettinos?

In order to return to factory (default), use
‘, } to select YES and press ENTER.

2.3.7 Software update

ATTENTION!
A new battery pack should be installed or rechargeable batteries should be re-
charged before programming.

During programming the meter must not be switched off as well as the transmis-
sion cable must not be disconnected.

Before updating software, download the software from the manufacturer’'s website and install it on
your PC, then connect the meter to PC.

Select Software upgrade in the MENU and follow the instructions displayed by the program.
2.3.8 Wireless communication

@ Meter settings

[(t@))] WIRELESS COMMUNICATION |

= On
Off

: Choose Accept Exit

Use A, W to select the wireless communi-
. ENTER cation ON/OF and press ENTER to confirm.
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2.4 Language selection

@ Language choic 1486
[:__ﬁg LAMGLAGE CHOICE |

polzki PG CRME
[& englizh #esky
deutsch espafiol
tirkee hitkd

Use 4, P> and A, ¥ to select desired
. ENTER language and press ENTER.

2.5 Information about manufacturer

Manufacturerinfo

@ﬁ MANLIFACTURER IMFO |

Sonel 5.A.
Llakulskiego 11
SE-188 Swidnica
wwwLzonelpl
sonel@sonel.pl
+48 74 8588 50@
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3 Measurements
Note:

- A progress bar is displayed during long measurements.

- The content of this chapter should be thoroughly familiarized with since it describes the meter circuits,
the methods of measurements and basic principles concerning interpretation of measurement results.

- Result of the latest measurement is remembered by the meter until a next measurement is started or
measurement settings are changed or the measuring function is changed by means of the rotary
switch or the meter is switched off. It is displayed for 20 s. Then it may be recalled by pressing
ENTER.

WARNING:
During measurements (fault loop, RCD), do not touch earthed and accessible parts of the
tested electrical installation.

WARNING:
During a measurement, switching of the range switch is forbidden because it may damage
the meter and pose a threat to the user.

3.1 Diagnostics performed by the meter - limits

The meter is able to assess whether the measurement result is within acceptable limits for the se-
lected safety device or the limit value. The user may set a limit, i.e. maximum or minimum value,
which should not be exceeded by the result. It is possible for all measurement functions except RCD
measurements for which limits are set and permanently active and for the recorder function. For
measurements of insulation resistance and light, the set limit is the minimum value, whereas for the
following measurements: fault loop impedance, earth resistance, resistance of protective conductors
and equipotential bonding - it is the maximum value.

The limits are activated globally in the main menu (Section 2.2.9). When the function of setting
limits is activated, the display, in its upper right corner, shows the symbols with the following meaning:
- : the result is correct, it is within the set limits,

-E3: the result is incorrect, it is outside the set limits,
- B3 : the correctness of the result cannot be assessed: this symbol is displayed, when for example
the result is not available (e.g. measurement in progress, or no measurement has been performed)

The method for setting limits is described in the chapters describing the measurement data. It
should be noted that for the fault loop the limit is determined indirectly by selecting a suitable overcur-
rent protection for which standard limits are assigned.

3.2 Measurement of alternating voltage and frequency

The meter measures and displays alternating voltage and furequency of the network in all measur-
ing functions except Rg, Rx, R£200mA, R;so-conductor. For w:’;"-;}v function (phase sequence) and Riso
voltage is displayed without frequency. This voltage is measured for the frequencies within the range
of 45...65 Hz as True RMS. If the measured frequency is outside the specified range, the following
message is displayed instead of the frequency value: f<45Hz or f>65Hz. Voltage is displayed as the
main result only for Up.ni, Zint, Uire Zpe and LOGGER. The test leads should be connected as
for a given measuring function.

MPI-530 e MPI-530-IT — USER MANUAL 17



3.3 Checking the correctness of PE (protective earth) connections

F=
[

After connecting the meter according to the drawing, touch the contact electrode with a finger and
wait for about 1 second. When voltage is found on PE the meter displays PE! symbol (error in the in-
stallation; PE connected to the phase conductor) and generates a continuous beep. This option is
available for all measuring functions that apply to residual current devices (RCD) and fault loop.

Note:

WARNING:
When phase voltage is detected on PE lead, measurements must be immediately
stopped and a fault in the installation must be removed.

- The person making a measurement must ensure that he/she is standing on a non-insulated floor
during the measurement; otherwise the result of the measurement may be incorrect.

- The threshold value, which triggers the signal of exceeded allowable voltage on PE conduit, is ap-
proximately 50 V.

18 MPI-530 e MPI-530-IT — USER MANUAL



3.4 Measurement of fault loop parameters

A

If there are residual current devices in the network tested, they should be by-
passed by bridging for the period of impedance measurement. However, it
should be remembered that the tested circuit is modified in this way and the ob-
tained results may slightly differ from the actual results.

After completing measurements, always remove modifications introduced to the
tested system for the period of measurements and check the operation of the re-
sidual current switch.

The above remark does not apply to measurements of fault loop impedance with

the use of Z._.pE function.

Measurements of fault loop impedance performed downstream of inverters are
ineffective and their results are unreliable. This is due to the instability of internal
impedance in inverter circuits during its operation. The measurements of fault
loop impedance should not be performed directly downstream of inverters.

3.4.1 Measurement of fault loop parameters in the L-N and L-L circuits

Settings

Set the rotary switch of function selection at
ZL.N,L.LIUL.N,L.Lposition.

Press F1| WRE | push-button if L
lead length needs to be selected.
Use A and V¥ to select the lead
length and press ENTER.

!=CI§?'| l WIRE LEMGTHL |

®L=1,2m
L=5m
L=10m
L=28m

MPI-530 e MPI-530-IT — USER MANUAL
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In order to set the security param-
eters press F2 | ————|.

Use ‘ P and A 'V tosetthe

security parameters and press

G@o FUSE PARAMETERS |

TV In t Limit
5] 5] ] ®
[ B ][ 18r |[®825s | 2722 |
] ) 2 i®
I5=126,8A

The symbols displayed on the above screen have the following meaning:
TYPE - type of security
I - rated security current
t -response time
Limit - a limit resulting from a standard (when selecting 2/3Z 1, it is increased by %:l,, when selecting -
--- I, it is as stated in the tables of the standard - without correction)
l. - current ensuring automatic triggering of a protective device in a required time, determined auto-
matically basing on pre-set parameters of security settings

@ . . In order to select the voltage for cal-

culating the prospective short circuit
‘ current | - nominal or measured -

press F3| I
Use A, ¥ to select desired voltage
and press ENTER.

@ In{UIn)
Ii{Uo)

: Chaoos Accept Exit
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Measurement
Connect test leads according to the drawing
a) for measurement in L-N circuit or
b) for measurement in L-L circuit

GRE

-
vz

m

1t

The meter is ready for meas-
urement.

U-w=226,2V

L=1,Zm M=1,2m
HMeas.

START
@ Make measurement by pressing START push-button.
ZL-MaL-Ls M- -1 Read out the result:

u=zz4 5 | IEES] Z, - the main result

B =B.8580 | | _ cyrrent ensuring automatic

AL sB,1140 ’ . )
Uy =223,z | triggering of a selected protective

Z1-v=8.858C)  =ag= | devicein arequired time
Ia=126,6A I4=2E2A I« - prospective short-circuit current

291&22._@13.1? R, X., UL, f - additional results.

L=1,2m = H=1.2m
Meas. E:xit Lrite
[[wre =] ® ][ HeLF ]

The result is displayed on the screen for 20 s.
The result can be recalled by pressing ENTER push-button.

Note:

- The result may be entered into the memory (see sec. 4.2).

- When many measurements are made in short time intervals, the meter may emit a large amount of
heat. As a result of this, the housing of the device may become hot. This is normal and the meter is
equipped with the protection against excessive temperature. After approximately 15 consecutive
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measurements of short circuit loop, wait until the instrument cools down. This limitation results from
the high current measurement and multi-functionality of the meter.

- Minimum interval between successive measurements is 5 seconds. This minimum interval require-
ment is controlled by the meter. The next measurement may be performed only when READY! mes-
sage appears on the screen. Until the message is displayed - the meter prevents any measurements.

Additional information displayed by the meter

READY! The meter is ready for measurement.
L-N! UL voltage is incorrect for making a measurement.
L-PE! U,_pe voltage is incorrect for making a measurement.
N-PE! Un.pe Voltage exceeds allowable value of 50V.
Phase connected to N terminal instead of L terminal (for
G LN example, exchange of L and N in the mains socket).
f.ﬂ.'f." Temperature exceeded.
fl Network frequency is outside the range of 45 Hz ...65 Hz.
Error during mea- Correct result cannot be displayed.
surement
Loop circuit mal- | . 1 oter should be serviced.
function!
No U! Lack of U,y voltage before the main measurement.

U>500 V! and con- Before measurement, voltage at test terminals exceeds
tinuous audio signal | 500 V.
Too low value of the prospective short circuit current I for
LIMIT . h o ;
the pre-set security and time of its triggering.

3.4.2 Measurement of fault loop parameters in the L-PE circuit

Setti n%s

Set the rotary switch of function selection at
ZL.pE/UL.pEpOSitiOn.

Press F1| WRE | push-button if L
lead length needs to be selected.

Use A and ¥ to select the lead
length and press ENTER.

In order to set the security param-
eters press F2 .
use 4, P and AV iosetthe

security parameters and press
ENTER.
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Measurement

Connect test leads according to one of the following drawings.

LRI

Measurement
in L-PE circuit

m

Checking ef-
fectiveness of

protection
against elec-
tric shock

of the housing
in case of: a)
TN b) TT.

Z-pE, UL-FE
f=49,9H=

The meter is ready for
measurement.

UL-re=228,0V

L=1.2m  PE=l.Zm

UIFE |[=- ][ & |[ HELF

STRT Make measurement by pressing START push-button.

ZL-re, ULFE Read out the result:
[FFERUN o HE,5A Z\.p - the main result
. oo la - current ensuring auto-
UL_PEQ}ZE"W matic triggering of a se-
ZL-PE=B,BQZQ f  =5A6Hz lected protective device in
I3=32,5A IL=258A a required time
231522-_?13-1? Ik_ - prospective short-
FE=1,Zm ) circuit current
Exit Lrite R, XL, UL-PE: f - additional

| results.

[ wrE |[=][ & |[ HeF

The result is displayed on the screen for 20 s.
The result can be recalled by pressing ENTER push-button.
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Note:

- Double lead measurement is possible when a test lead other that the lead with a mains socket is se-
lected.

- Remaining issues connected with the measurements as well as the messages displayed are the
same as those described for measurements in L-N circuit or L-L circuit.

3.4.3 Measurement of fault loop impedance in L-PE circuit protected with a
residual current device (RCD)

Setti n%s

Set the rotary switch of function selection at

Z re position.

Press F1 push-button if L

lead length needs to be selected.
Use A and V¥ to select the lead
length and press ENTER.

In order to set the security param-
eters press F2

Use 4 P and A, W toset the
security parameters and press
ENTER.

Measurement
Connect test leads according to one of the drawings.

I L
RCD [ t§
| !
I T [
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Note:

- Maximum measurement time is about 32 seconds. The measurement can be interrupted by pressing
ESC push-button.

- In the electrical installations with 30 mA RCD's, the sum of leakage currents of the installation and
the test current may trigger the RCD. If this happens, try to reduce the leakage current in the tested
mains (for example by disconnecting loads).

- Remaining issues connected with the measurements as well as the messages displayed are the
same as those described for measurements L-PE circuit.

- The function works for residual current devices of nominal current = 30 mA.

Additional information displayed by the meter

Voltage absence during the measurement. The N and PE
wires of the installation may be connected to the mains
socket in reverse.

Voltage absence
(e.g. N <-> PE)

3.4.4 Prospective short-circuit current

The meter always measures impedance Zs. The short-circuit current is calculated according to the
following formula:

LY
ZS

where: Zs - measured impedance, U - voltage that depends on settings of Ik button, according to the
following Table:

The selection in
MENU
1e(Un) U=U,
U=U0forU0<Un
h{(Uo) U= Uy for Ug2 U,

where: U, - nominal voltage of the network, Uy - the voltage during the measurement.

On the basis of U, rated voltage selected (section 2.2.1), the meter automatically recognizes the
measurement at phase-to-neutral or phase-to-phase voltage and takes it into account in the calcula-
tions.

If the voltage of the network being tested is outside the tolerance range, the meter will not be able
to determine a proper rated voltage for the short-circuit current calculation. In such a case, horizontal
dashes will be displayed instead of short-circuit current value. The following diagram shows voltage
ranges for which short-circuit current value is calculated.
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The voltage range for which the impedance
measurement is performed

A
- )

110 190
ustov 9 12T 171 e 209 40 UM

T T T I

15 200
U=t15y 29103 '] \127 180 X % 440y V]
LI T

T I

127 220
U127y %0 194\ 7| 140 198 l‘}\ 440y v]
| >

T T T I

uz=220v % \ 198 2|20‘m 342 380 418 440y [v]
I

f
99 \\ /;07 230 253 /360 400 440 y v
| Co=

U,=230 V %)

U"=240V9}9 \\ //216 2‘!‘0 264 //373 415 440 | [y]
WZ— [

The voltage range U L for which the short- The voltage range U .. for which the short-
circuit current is calculated circuit current is calculated

345 @ Measurements in IT networks

Before making measurements, the proper network type (earthing system) shall be set in main menu of
the meter, see point 2.2.1.

WARNING:
When IT network type (IT system) is chosen, touch electrode on the me-
ter is disabled.

Connection of the meter to installation is show on the drawing below.

The way of making short circuit loop measurements is described in point 3.4.1. Operating voltage
range: 95V ... 440 V.
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3.5 Measurement of resistance to earth

3.5.1 Measurement of resistance to earth using 3p method

The three-lead measuring method is the basic type of resistance-to-earth measurement.

® %HJ

°l®
Disconnect the tested earth elec- \

trode from the system of the object. D

ff
=4

/; Z; + ) Testedearth =
electrode

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

The voltage electrode (drlven into earth) should be connected to S socket of the meter.

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

The tested earth electrode as well as current and voltage electrodes should be located along one line and
in the relevant distances, in accordance with the rules of earth measurements.

Settings

Turn the rotary switch to Re position.

[ =F

4F

P,
Qe
Fiesistivity

: Choose Accept
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Use A and ¥ to select 3P, confirm by press-
ing ENTER.

= 29V
S8v

Accept Exit

BNTRR Use A and V¥ to select the measuring voltage,
confirm by pressing ENTER.

] In order to set the limit (maximum resistance) press F3
[umir |,

Earth resistance 2p

17 MAXIMUM YALUE |

EEIEIELE

e [ ]

v Choose  [EOTER] Write Exit

[ [ [ o[ o
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® |

ENTER Use 4 } and ENTER to enter the re-

i i sistance value.

Earthresis

BFs MAHIMUM YALLIE |

25|

MEEEEIEEEEE LA

s . :
}Choose  [ERTER Write Exit

o (e

\

use 4. P> A ¥ and ENTER to

‘select unit, confirm by pressing F4
0K

The meter is ready for measure-
REe=- = ment.

Value of interference voltage Uy
of the measured object may be

HAR=Z, 560 read on the display.
EHEEES Un=58Y
[ETRET] Meas.
[ un ][ mooE J[ LT [ HELP |
Measurement
START

Press START push-button to start the measurement.

Earth resiz Read out the result.
14— Resistance of current electrode
{&— Resistance of voltage electrode
{&— The value of additional uncertainty,
generated by the resistance

. T opizEElT | of auxiliary electrodes
MA%=2,560 1536

BHEESS Ur=5ay

Meas lirite

un ][ mooE ]|

The result is displayed on the
screen for 20 s.

| The result can be recalled by press-
ing ENTER push-button.

LIMIT HELP
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@ =g Repeat the measurements (steps 2, 11, 12) moving the
s voltage a few meters - placing it farther and closer to the
it measured earth electrode. If Re measurement results dif-
: - fer from one another by more than 3%, the distance of the
current electrode from the earth electrode being tested

should be considerably increased and the measurements
should be repeated.

Note:

A

Measurement of resistance-to-earth may be carried out if voltage of interfer-
ences does not exceed 24 V. Voltage of interferences is measured up to the lev-
el of 100 V, but above 50 V it is signalled as dangerous. The meter must not be
connected to voltages exceeding 100 V.

- 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.

- If resistance of test probes is too high, Re earth electrode measurement will be burdened with addi-
tional uncertainty. Particularly high uncertainty of measurement occurs when a small value of re-
sistance-to-earth is measured with probes that have a weak contact with earth (such a situation oc-
curs frequently when the earth electrode is well made and the upper soil layer is dry and slightly con-
ductive). In such a case, the ratio of resistance of the probes to resistance of the tested earth elec-
trode is very high and consequently, uncertainty of measurement that depends on this ratio is also
very high. The uncertainty is displayed on the screen in the column of additional results. In order to
reduce the uncertainty, it is recommended to improve the contact between the probe and soil, for ex-
ample, by dampening with water the place where the probe is driven into earth, driving the probe into
earth in a different place or using a 80 cm-long probe. Check also the test leads for possible insulation
damage and for corroded or loosened connection between the banana plug and the test lead. In ma-
jority of cases the achieved measurement accuracy is satisfactory. However, you should always be
aware of the uncertainty included in the measurement.

Additional information displayed by the meter

Re>1.99 kQ Measuring range is exceeded.

Voltage at test terminals is higher than 24 V but lower than
50 V, measurement is blocked.

Uy
Un>50V! and contin-
uous, modulated au- | Voltage at test terminals is higher than 50 V.

dio signal
NOISE! Signal / noise ratio is too low (interfering signal too large).
LIMIT! Error due to the resistance of electrodes > 30% (for calcu-

lating uncertainty, measured values are taken into account).

Interruption in measuring circuit or resistance of test probes
is higher than 60 kQ.

Electrode resistance
>50 kQ
ABORTED Measurement has been interrupted with ESC key button.

Resistance of electrodes within the range of 50...60 kQ.
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3.5.2 Measurement of resistance to earth using 4p method

Four-pole method is recommended for use in the measurement of earth resistance of very small
values. It allows user to eliminate the influence of resistance of test leads on the measurement results.
To determine the soil resistivity, it is recommended to use a function dedicated for this measurement
(section 3.5.5).

©
Disconnect the tested earth elec- \ ;

trode from the system of the object.

™
= Tested earth =
electrode

7
The current electrode (driven into earth) should be connected to H socket of the meter.
The voltage electrode (driven into earth) should be connected to S socket of the meter.
The earth electrode being tested should be connected to E socket of the meter with the lead.
ES socket should be connected to the tested earth electrode below E lead.
The tested earth electrode as well as current and voltage electrodes should be located along one
line and in the relevant distances, in accordance with the rules of earth measurements.

Setti n%s

Set the rotary switch of function selection at Re
position.

@ E. To select the measurement method press F2 IMMODE.

3P

= 4p

D,
Qe
Fiesiztivity
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Use A and 'V to select 4P, confirm by press-
ing ENTER.

f MERSUREMEMT WOLTAGE |

25V
= 50V

Use A and V¥ to select the measuring voltage,

ENTER
‘ @ confirm by pressing ENTER.

[T |,

Earth resistance 4p

17 MAXIMUM YALUE |

EEIEIELE

e [ ]

v Choose  [EOTER] Write Exit

[ [ [ o[ o
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@ ‘ Use 4 } and ENTER to enter the re-

ENTER

i i sistance value.

\ } use 4. P, A, ¥ and ENTER to

ENTER select unit. confirm by pressing F4
OK

The meter is ready for measure-

ment.
REg=--- Value of interference voltage Uy
of the measured object may be
MA=2Z,580 read on the display.

SHEESSEES Up=581

[ Un |[ mooE [ LT ][ HELF

Measurement

STRT Press START push-button to start the measurement.

@ Earth resistance 4p 136 Read out the result.

Fn=2. a4kn Resistance of current electrode
Ris=0.8uk0 Resistance of voltage electrode
Re=1.250 il The value of additional uncertainty,
’ generated by the resistance

ZE1Z.081T of auxiliary electrodes
12:81

MAR=2,560
BHEHEESDES Un=284

The result is displayed on the
screen for 20 s.

[ Un [ mooe ][ umm J[ HELP ] The result can be recalled by press-
ing ENTER push-button.

@ g Repeat the measurements (steps 2, 11, 12) moving the
s voltage a few meters - placing it farther and closer to the
measured earth electrode. If Re measurement results dif-
i = fer from one another by more than 3%, the distance of the
current electrode from the earth electrode being tested

should be considerably increased and the measurements
should be repeated.
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Note:

A

Measurement of resistance-to-earth may be carried out if voltage of interfer-
ences does not exceed 24 V. Voltage of interferences is measured up to the lev-
el of 100 V, but above 50 V it is signalled as dangerous. The meter must not be
connected to voltages exceeding 100 V.

- 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.

- If resistance of test probes is too high, Re earth electrode measurement will be burdened with addi-
tional uncertainty. Particularly high uncertainty of measurement occurs when a small value of re-
sistance-to-earth is measured with probes that have a weak contact with earth (such a situation oc-
curs frequently when the earth electrode is well made and the upper soil layer is dry and slightly con-
ductive). In such a case, the ratio of resistance of the probes to resistance of the tested earth elec-
trode 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 given in sec. 10.2 to estimate
the influence of measurement conditions or you can use the graph also included in the appendix. You
can improve the contact between the probe and soil, for example, by dampening with water the place
where the probe is driven into earth, driving the probe into earth in a different place or using a 80 cm-
long probe. 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 measure-
ment accuracy is satisfactory. However, you should always be aware of the uncertainty included in the
measurement.

Additional information displayed by the meter

Re>1,99 kQ Measuring range is exceeded.
Unx>50V! and con-
tinuous, modulated

audio signal ¢»

Voltage at test terminals is higher than 50 V, measurement
is blocked.

Voltage at test terminals is higher than 24 V but lower than
50 V, measurement is blocked.
Uy

The uncertainty due to the resistance of electrodes >
LIMIT! 30%. (For calculating uncertainty, measured values are
taken into account.)

The interfering signal (noise signal) is too high - the meas-
urement result may be affected by additional uncertainty.

NOISE!
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3.5.3 Measurement of resistance to earth using 3p + clamps method

® ]

-

H
lﬁ W/ﬂﬁﬁ/J //7 =  Tested earth =
- ‘ electrode
\
The current electrode (driven into earth) should be connected to H socket of the meter.
The voltage electrode (driven into earth) should be connected to S socket of the meter.
The earth electrode being tested should be connected to E socket of the meter with the lead.
The tested earth electrode as well as current and voltage electrodes should be located along one
line and in the relevant distances, in accordance with the rules of earth measurements.
Clamps should be attached to the tested earth electrode below the connection point of E lead.

Setti n%s

Set the rotary switch of function selection at
Re position.

3P

4P

@ zr,
e
Riesiztivity

Use A and ¥ to select 3P R confirm by
@ pressing ENTER.
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= 29V
m% Y

Use A and 'V to select the measuring voltage,
confirm by pressing ENTER.

$ i
°®

R In order to set the limit (maximum resistance), press
‘ F3| LIMIT |

MEEFEIBEEEELE

I | T

Urite Exit

use 4 P> and ENTER to enter the re-

@ S|stance value.

FMAXIMUM WALUE

25|

IIEHEEIIEIII

[ERTER] Write  [E4 Exit

-l-IHW_l-
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@ .,, use 4. P, A, ¥ and ENTER to

select unit, conflrm by pressing F4
Q ¢ @ Q -

Earthresistance 2p '%. '

Ready! L=8,5mA Un=at! The meter is ready for measure-
ment.

The user may read the value of
interference voltage Uy and the
value of the leakage current flow-
ing through the clamps in the
tested object.

Re=-

FR=2, 58
FSHEEES % Un=5@Y

[ un ][ mooe ][ unm ][ HELF ]

Measurement

STRT Press START push-button to start the measurement.

Read out the result.

w1, B0k Resistance of current electrode
EFELEE Resistance of voltage electrode
= e value of additional uncertainty,
Re=1230 Bt The value of additional rtaint
y generated by the resistance
FiR=2.5a0 za%gg_ﬁ of auxiliary electrodes
BHEEDS % Un=2@
Meas. lrite
[ un |[ mooE |[ LT [ HELF ]
The result is displayed on the screen for 20 s.
The result can be recalled by pressing ENTER push-
button.
@ ‘= Repeat the measurements (steps 1, 10, 11) moving the

s voltage a few meters - placing it farther and closer to the
o measured earth electrode. If Re measurement results dif-
< fer from one another by more than 3%, the distance of the
current electrode from the earth electrode being tested
should be considerably increased and the measurements

should be repeated.
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Note:

A

Measurement of resistance-to-earth may be carried out if voltage of interfer-
ences does not exceed 24 V. Voltage of interferences is measured up to the lev-
el of 100 V, but above 50 V it is signalled as dangerous. The meter must not be
connected to voltages exceeding 100 V.

- Use C-3 clamps for the measurement. Clamps purchased with the meter must be calibrated before
their first use. They may be periodically calibrated in order to prevent their ageing influence the accu-
racy of the measurements. Option for the calibration of clamps is included in the MENU.

- Maximum interference current: 1 A.

- 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.

- If resistance of test probes is too high, Re earth electrode measurement will be burdened with addi-
tional uncertainty. Particularly high uncertainty of measurement occurs when a small value of re-
sistance-to-earth is measured with probes that have a weak contact with earth (such a situation oc-
curs frequently when the earth electrode is well made and the upper soil layer is dry and slightly con-
ductive). In such a case, the ratio of resistance of the probes to resistance of the tested earth elec-
trode 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 given in sec. 10.2 to estimate
the influence of measurement conditions or you can use the graph also included in the appendix. You
can improve the contact between the probe and soil, for example, by dampening with water the place
where the probe is driven into earth, driving the probe into earth in a different place or using a 80 cm-
long probe. 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 measure-
ment accuracy is satisfactory. However, you should always be aware of the uncertainty included in the
measurement.

- Factory calibration does not include the resistance of the test leads. The result displayed by the me-
ter is a sum of the resistance of the measured object and the resistance of leads.

Additional information displayed by the meter

Rg>1.99 kQ Measuring range is exceeded.
Ux>50V! and con-
tinuous, modulated

audio signal »

Voltage at test terminals is higher than 50 V, measurement
is blocked.

Voltage at test terminals is higher than 24 V but lower than
50 V, measurement is blocked.
Un

NOISE!

The interfering signal (noise signal) is too high - the meas-
urement result may be affected by additional uncertainty.
The uncertainty due to the resistance of electrodes > 30%.
LIMIT! (For calculating uncertainty, measured values are taken in-
to account.)

The interference current is too high, the measurement er-
ror may be larger than the basic error.

I.>max
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3.5.4 Measurement of resistance to earth using double clamp method

The double-clamp measurement may be applied where there is no possibility to use electrodes
driven into the ground.

ATTENTION!
The double-clamp method may be only for multiple earthing measurements.

@ l‘/

N-1 -l:\ Tested earth =

electrode
Transmitting clamps and measuring clamps should be attached to the tested earth elec-
trode at a distance of at least 30 cm from each other.
Connect transmitting clamps to H and E sockets, whereas the measuring clamps to the clamp
socket.

Settings

Set the rotary switch of function selection at Re posi-
tion.

To select the measurement method, F2 .

@{?@. HERSUREMEMT METHOD SELECT |

2P

4F

P,

& Qe g
Fiesistivity

Use A and V¥ to select R1 RZ, confirm by
pressing ENTER.
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®

Fs‘ In order to set the limit (maximum resistance) press F3

UMt |,

AEIEEEBEEEELE

(I | TR

<:> Choose  [EMIER] Lirite Exit

[ [ [ sk ][ o ]

\

ENTER Use 4 > and ENTER to enter the re-

i i S|stance value.

MARIMUM YRLUE

| S,BB‘

MEIEIEEEEEEELE

1 » Choose Lrite Exit

[ (N [ eAck ][ oK ]

W ‘ use 4. P, A ¥ and ENTER to

‘ select ljnit, ’conf’irm by pressing F4
[ oK |

Fieady! L=8,1mA The meter is ready for measure-

ment.
The display shows the value of
REe=--- the leakage current flowing

through the clamps.

MAX=5,860
3kt Ed2
Meas.

I [ ooe | [ o [ HELF |
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Measurement

STRT Press STARTpush-button to start the measurement.

@ Earthre :
B 5,880 Read out the result.

The result is displayed on the
screen for 20 s.
ZB12BE 17 The result can be recalled by press-

FFH=5, 60 155 )
Ex: ing ENTER push-button.

I [ "ooe | [ Cnm |[ HELF |

Note:

A

Measurements may be performed in the presence of interference current of a
value not exceeding 3 A rms and frequency in accordance with the value set in
MENU.

- Use N-1 clamps as signal transmitting clamps and C-3 clamps as receiving clamps. C-3 clamps pur-
chased with the meter must be calibrated before their first use. They may be periodically calibrated in
order to prevent their ageing influence the accuracy of the measurements. Option for the calibration of
clamps is included in the MENU.

- If the current on measuring clamps is too low, the meter displays the following message: "Measured
current is too low, measurement impossible!".

- Maximum interference current: 1 A.

Additional information displayed by the meter

Rg>99.9Q Measuring range is exceeded.
Uyx>50V! and con-
tinuous, modulated

audio signal »

Voltage at test terminals is higher than 50 V, measurement
is blocked.

Voltage at test terminals is higher than 24 V but lower than
50 V, measurement is blocked.
Un

NOISE!

The interfering signal (noise signal) is too high - the meas-
urement result may be affected by additional uncertainty.
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3.5.5 Measuring soil resistivity

For soil resistivity measurements - used as preparation for the designing the earthing system or in
geology measurements - a separate function is provided: measurement of soil resistivity.p. This func-
tion is identical to 4-pole measurement of earth resistance, however, it contains an additional proce-
dure of entering the distance between the electrodes. The measurement result is the resistivity value,
calculated automatically according to the following formula: p = 2nLRg, applied in Wenner method.
This method assumes equal distances between the electrodes.

;e
AN

Four probes driven into the ground along one line and in equal distances must be connected as
shown in the picture above.

Settings

Set the rotary switch of function selection at Re posi-
tion.

To select the resistivity measurement, press F2
MODE |

@?& MEASUREMEMT METHOD SELECT |

T

3P

4P

P,
L
[ Resistivity

: Choos

Use A and V¥ to select Resistivity, confirm by

LA
ENTER
‘ @ pressing ENTER.

42 MPI-530 e MPI-530-IT — USER MANUAL



/ MEASUREMENT YOLTAGE |

= 20V

Use A and V¥ select the measuring voltage,

ENTER
‘ @ confirm by pressing ENTER.

) ’ In order to set the limit (maximum allowable resistance),
. press F3| LIMIT |

EEEELE

[ T 1l i ]

Write Exit

T

\

e Use 4, P> and ENTER to enter the al-

i i lowed maximum value of resistivity.
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MARIMUM YALUE

‘ 5!3,!3|

L EIEIEEIEEEE ELE

use 4. P> A ¥ and ENTER to

‘select unit, confirm by pressing F4
oK

The meter is ready for measure-
ment.

Value of interference voltage Uy
of the measured object may be

HMEM=SE,8kom read on the display.
BHZESSSES Ur=25%
Last meas.
[ un ][ mWoDE [ LIMIT |[ HELF
Measurement
STRT Press START, to enter into the mode of setting the

distance between the probes.

Earth resistivity
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@ ‘ ’ Use A W to select the distance between the

ENTER probes, and press ENTER to trigger the meas-
urement.

@ Earth resistivity 1137 Read out the result.

Resistance of current electrode

Resistance of voltage electrode

The value of additional uncertainty,

generated by the resistance

G255 20 of auxiliary electrodes (probes)
113

FIRM=5, Bkiln
GHOEDSOES Un=58Y

ETART] Meaz.  [EHTER Lirite

[ un |[ mooE J[ T ][ HELP ]

The result is displayed on the
screen for 20s.

The result can be recalled by press-
ing ENTER push-button.

Note:

A

Measurement of resistivity 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 50 V it is signalled as dangerous. The meter must not be con-
nected to voltages exceeding 100 V.

- The calculations assume that the distance between the measuring electrodes are equal (Wenner
method). If it is not the case, perform the measurement of earth resistance using 4-pole method and
perform calculations by yourself.

- 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.

- If resistance of test probes is too high, Re earth electrode measurement will be burdened with addi-
tional uncertainty. Particularly high uncertainty of measurement occurs when a small value of re-
sistance-to-earth is measured with probes that have a weak contact with earth (such a situation oc-
curs frequently when the earth electrode is well made and the upper soil layer is dry and slightly con-
ductive). In such a case, the ratio of resistance of the probes to resistance of the tested earth elec-
trode 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 given in sec. 10.2 to estimate
the influence of measurement conditions or you can use the graph also included in the appendix. You
can improve the contact between the probe and soil, for example, by dampening with water the place
where the probe is driven into earth, driving the probe into earth in a different place or using a 80 cm-
long probe. 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 measure-
ment accuracy is satisfactory. However, you should always be aware of the uncertainty included in the
measurement.
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Additional information displayed by the meter

Re>99.9kOm Measuring range is exceeded.
Ux>50V! and con-
tinuous, modulated

audio signal ¢»

Voltage at test terminals is higher than 50 V, measurement
is blocked.

Voltage at test terminals is higher than 24 V but lower than
50 V, measurement is blocked.
Uy

The uncertainty due to the resistance of electrodes > 30%.
LIMIT! (For calculating uncertainty, measured values are taken in-
to account.)

The interfering signal (noise signal) is too high - the meas-
urement result may be affected by additional uncertainty.

NOISE!

3.6 Measurement of RCD parameters

Note:
The measurement of Ug, Re is always performed with sinusoidal current 0,41,,, regardless of
the settings concerning waveform and multiplication factor la,.

3.6.1 Measurement of RCD disconnection current

Setti n%s

Set the rotary switch of function selection at
1o - position.

FCL: Lo, Ue. Re 12:13 ¥  PressF1| 1. |toenterl,,

—== 5 z FL .
i L-PE! LB, : selection mode.

¥ Press F2["\///\]to enter the
selection mode for current
waveform.

¥ N
Press F3 [/el/fs] to enter RCD
type selection mode.

Tn=—

A O U=2sy F3

A/ N [IVEE
® e
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Use A and ¥ to select desired position and press
ENTER to confirm.




@ ‘ ‘ Use ‘ and > to enter the second group of parameters.

RCD: In, Ue, Fie 12:17 a ¥ PressF1[ U. Jtoenter U
sk L-PEL UsBAY fa4SHz selection mode.

Ia=--- iy selection of measurement
mode.
A~ O Uszsw
‘ ‘ Use A and V¥ to select desired position and press

‘ EmH ENTER to confirm.

Connect the meter to the installation according to the drawing.

L1
L2
RCD (3

Measurement

@ RCD: In, Ue, Fie

Ready! =2z e The meter is ready for measure-
ment.
Value of network voltage and fre-
quency can be read on the dis-

Ia=-—- play.

Ay O U=gaw
Meas.

O/EE
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@ START Press START to begin measurement.

e RCD: In, Ug, Fe ?
U=45,4%  f=49.9Hz Ug =A8Y

Rg =0,88k0

Uy -pE=223,54
LoFEs Read out the result.

Ia=216mA

2812 88268
12:31
Ay [ Up=SEy
4 ¥ Choose LIrite
Ten | [A/ A [O/BE/E [ HELP

Note:

- Measurement of disconnection time ta (ta measured during Ia measurement) for selective RCD is
not available.

- The measurement of response time ta is not performed as required by applicable standards (i.e with
RCD nominal current l,), but with 1x current measured and displayed during the measurement. But in
most cases where the measurement does not have to be strictly as defined by the standard, this
measurement may be taken into account to assess the proper operation of RCD protection in a par-
ticular installation. When measured |, is lower than |, (most frequent case), then response time ta will
be usually longer than the response time measured in function ta, which measures the time at I, cur-
rent. Therefore, when time ta is s correct (not too long), it may be assumed that the time measured in
function ta would be also correct (it would not be longer).

Additional information displayed by the meter

Ug>U,! The touch voltage exceeds a preset U, threshold value.
Displayed on the right side of the result indicates a fault of
RCD.

Lack of neutral lead that is necessary for Ian constant and
pulsed with direct current offset

No UL-N!

The remaining information is the same as for fault loop measurement (first 7 positions in the table of
section 3.4.1).
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3.6.2 Measurement of RCD disconnection time

Setti n%s

FCD: ta, Ue, Re 12:33 ’
Ak L-PE!  U=453Y f=58,0Hz Ug =— F1
Fie

ta=-mr

SE8mA Ey A O U=5el F3

ENTER to confirm.

RiCO: ta, Ue, Re ] ;
i L-FE! | U=451%  f=58,8Hz Up =—— F1
F2 ‘
ta=--
¥

S8mA =1 Ay [0 UsSay F3

4k Choose

| [O/E/E] |

[ o HODE  |[ HELF ]

ENTER to confirm.

Turn the rotary switch to ta position. 1.

Press F1| 1. |toenter lan

selection mode.

Press F2 '7)5\"7 to enter I,

multiplication factor selection
mode.

Press F3[\///\] to enter the
selection mode for current
waveform.

Use A and 'V to select desired position and press

Use ‘ and } to enter the second group of parameters.

Press F1 i GL to enter U

selection mode.

Press F2 ﬁi @7@ to enter RCD

type selection mode.

Press F3 IIVTOﬁé and move to
selection of measurement
mode.

Use A and V¥ to select a suitable position and press

MPI-530 e MPI-530-IT — USER MANUAL



Measurement

Connect the meter to the installation according to the drawing.

L1
e :
l t i T 3

PE

RCD: t, Ug, Fe
Feady! U=218,54

The meter is ready for measure-
ment.

Value of network voltage and fre-
ta=--- quency can be read on the display.

wl A O UsSEw
Meas. 4k Choose

[ w |[0O/EE][ mooe ][ HELF ]

START Press START to begin measurement.

6 RCD: ta, Us, Re
U=45,8%  f=50,8Hz Lg

Re -BLEGkKD
Uy -pE=222,7W
LoFE Read out the result.

ta=18ms

Remarks and information are the same as for |, measurement.
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3.6.3 Automatic measurement of RCD parameters

The meter enables user to measure automatically RCD triggering time (ta), disconnection current
(Ia), contact voltage (Ug) and resistance-to-earth (Rg). Additionally, is is possible to automatically
measure loop impedance Z_pe [RCD| in the manner described in section 3.4.3. In this mode, there is
no need to trigger every single measurement by pressing START, and the role of the user is reduced
to initiating the measurement by single pressing START and switching RCD on after each tripping.
MPI-530 / MPI-530-IT provides two AUTO modes to be chosen from the main menu:

- Full mode: measurement for all current waveforms of a given type of RCD (AC, A, B, B+, F).
- Standard mode: measurement for a selected current waveform.
Mode selection is described in Section 2.2.

3.6.3.1 Full Mode
Settings

Set the rotary switch of function selection at
AUTO position.

RCO Auto 12 Press F1| 1. |toenterla,se-
- 1 =, = N
4k L-PE! | U=45,54 | £:43,9Hz lection mode.

Ug=-- Press F2 to enter RCD
B selection mode.

Re=--- Press F3 L/8/[8]| to enter RCD
T type selection mode.

Press F4| MODE | to enter the se-
lection of measurement mode
(RCD parameters for measure-
ment).

‘ Use A and ¥ to select a suitable position and press
ENTERR ENTER to confirm.

Use ‘ and } to enter the second group of parameters.
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FCD 2. -perrep AUto
Ak L-PE! U=459Y  f=58,8H=

2BmA

L=1,Zm AC O UL=5aY

Measurement

Press F1 _'JL to enter U, se-
lection mode.

Press F2| WRE |to enter the se-
lection of lead length "L" (for Z_.pe
RCD measurement without WS
network plug).

Press F3 to enter the se-
lection of overcurrent protection
(only for measurement of Z, p¢
RCD).

Press F4 |I| to enter the se-

lection of calculation method for Ik
(in relation to U, or Uq - (only for
measurement of Z,e RCD)).

Use A and ¥ to select desired position and press
ENTER to confirm. For selecting the security means, use

4 and } to select the parameter and the use A and

0
‘ @ Vto select its value.

RCD

=
[
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FCO 2L -pe trem AUto

b e R — The meter is ready for measure-
= ment.

Value of network voltage and fre-
quency can be read on the display.

L=1.2m AC O UL=Sev

Lan ||F|C.-’F|.-’B.-‘ |||:|/./.|| MODE |

Press START push-button to start the measurement. If such
measurements are selected that require triggering of RCD,
operator of the meter should be in the vicinity of RCD and
switch it on each time after it is triggered until the measure-
ments are completed (a longer interruption may signify com-
pletion of the measurements).

START

U=225,5%  f=00,8Hz

Zi-pe Progress of measurement
process is shown by pro-
gress bars:

bottom - the whole cycle,
upper — Z,.pg RCD meas-
urement and RCD parame-

38mA L=lZm AC O Ul=Sed

ters.
RCD ZL-Fereps AUto z
L=45,8% f=58,8Hz
F =8,270
Hoo =8,160
UL-pe=225,54 Read out the result.

Z-re=B0,890 ¢ -aask:
I3=126,8A In=253A
28128826
1304
zenA | L=1.2m Ac O Uesey =] ‘
[ERTER] Lrite  [E54] Exit

‘ ‘ Use F3 | <Screen \and F4 [ Screen» |to change

‘ ‘ displayed result groups.

8,86k
>30fns | >3poms  ULPe22aEY
=18ms =1&ms

=1Tmz =1Tms= RPN
=16mz =16ms 15md

S8mA L=12m AC O Ho=5ey
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Note:

- The number of measured parameters depends on the settings entered in the main menu.
- Ug and Re are always measured.
- Automatic measurement is interrupted in the following cases:

the switch was tripped during the measurement of Ug Re or t4 at the half value of Ian,

the switch did not trip during other component measurements,

the value of safe voltage U, has been exceeded,

voltage was disconnected during one of the component measurements,

values Re and mains voltage did not allow to generate the required current value for one of com-
ponent measurements.

- The meter automatically skips the measurements impossible to perform, e.g. when the value of se-
lected I, current and its multiplication factor exceed the testing range of the meter.
- Criteria for assessing the correctness of component results:

0.5* a0 S 1a N S 1¥1an

0.35*Ian < Ia A i 020 < 2%1, fOr 14 =10 MA

0.35%I5n < Ia An and 2.0 < 1.4%1,, for remaining lan
0.5*Ian S la == < 2*Ipn

ta at 0.5*1,, — rcd, for all types of RCD

ta at 1*1x, < 300 ms for standard RCD's

ta at 2*1x, < 150 ms for standard RCD's

ta at 5*Ix, < 40 ms for standard RCD's

130 ms < ta at 1*1,, < 500 ms for selective RCD's

60 ms < ta at 2*14, <200 ms for selective RCD's

50 ms < ta at 5*Ixn < 150 ms for selective RCD's

10 ms < ta at 1*1an < 300 ms for short-time delay RCD's
10 ms < ta at 2*1,, < 150 ms for short-time delay RCD's
10 ms < ta at 5*1x, <40 ms for short-time delay RCD's

- Store the result in the memory (see sec. 4.2) or press ESC, and display only network voltage and
frequency.
- Remaining remarks and information are the same as for I, and Z,_.p.gmeasurement.
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3.6.3.2 Standard mode
Settings

38mA L=l2m Ay [0 UsSaw

Last meas.
| A/ A [/B/E [ ot

4 ¢ Choose

Lan

'

ENER ENTER to confirm.

FCD 2. -perreo ALt:
L=45,6%

3

f=58,1Hz

¥
O
¥

©
28mA  L=1.2Zm
R
"6

My O U=5aw
: Last meas.

[ o [ wre [ =] = |

Set the rotary switch of function selection at
AUTO position.

Press F1| 1. |toenter Ian SE-

lection mode.

Press F2[\///\] to enter the se-
lection mode for current wave-
form.

Press F3 D/ cl/[s] to enter RCD
type selection mode.

Press F4| MODE | to enter the
measurement mode.

Use A and V¥ to select a suitable position and press

Use ‘ and } to enter the second group of parameters.

lection mode.

Press F2| WRE | to enter the se-
lection of lead length "L" (for Z,pe
RCD measurement without WS
network plug).

Press F3 to enter the se-
lection of overcurrent protection
(only for measurement of Z, p¢
RCD).

Press F4| Ik |to enter the se-
lection of calculation method for I,
(in relation to U, or Ug - (only for
measurement of Z..g RCD)).
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Use A and V¥ to select desired position and press
ENTER to confirm. For selecting the security means, use

@
‘ and } to select the parameter and the use A and
‘ W 1o select its value.

Measurement
Connect the meter to the installation according to the drawing.

2

RCD L3

1 N

l T}

@ RCD 21 -pe trepy AUt
Fieady! U=226,1  1=58,8Hz The meter is ready for measure-
i ment.
Value of network voltage and fre-
quency can be read on the display.

ZEmA L=l2Zm Ay [ Ul=SEY

Meas. 4+ Chooze Last meas.
O/E/E
@ Press START push-button to start the measurement. If such
measurements are selected that require triggering of RCD,

ST operator of the meter should be in the vicinity of RCD and

switch it on each time after it is triggered until the measure-
ments are completed (a longer interruption may signify com-
pletion of the measurements).

e RCD 2L -pEtRom Aute 13
U=225,5V  f=50,8Hz

Progress of measurement
process is shown by pro-

gress bars:
; bottom - the whole cycle,
Z8mA | L=LZm @c [ | UL=SEw upper — Z..,e RCD meas-
Abort measure urement and RCD parame-
ters.
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ZL-pEtrRop Auto
Li=4E,1%

Z1-re=8,890

I3=128,8R

28mA  L=1.2m

f=58,1H=

R

#L =@.120
Up-pe=22E,TY
=ad,8Hz

I4=259AR

A, O | U=SaEw

'

tal1l)

tal2I)

talSI)
3BmA

ENTEE] lrite

L=1,2m

Read out the result.

Use F3 | «Screen | and F4 [ Screen> |to change

displayed result groups.

=28Ems
=18ms=
=1Tms
=1Ems=

=3E8ms
=18m=
=1Tm=
=1Bm=
fy O U=gay

Up-pe=226,5W

28128528
1324

Note:

- Remarks the same as in sec. 3.6.3.1.
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3.6.4 [[EIX] Measurements in IT networks

Before making measurements, the proper network type (earthing system) shall be set in main menu of
the meter, see point 2.2.1.

WARNING:
When IT network type (IT system) is chosen, touch electrode on the meter is
disabled.

Connection of the meter to installation is show on the drawings below.

b) If there is a possibility of connecting PE channel of the meter before the RCD.

The way of making measurements of RCD tripping time and current and automatic measurements
is described in points 3.6.1, 3.6.2 and 3.6.3. Operating voltage range: 95V ... 270 V.
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3.7 Measurement of insulation resistance

WARNING:
The tested object must not be live.

3.7.1 Double-lead measurement

Settings

Set the rotary switch of function selection at Riso
position.

e
Ry
2

.

Fisa
Ready!

Riso=---

MIM=---k0)
Un=5a4
ETARET] Meaz.  |[fes| Cont. meas.

o e [ [ e

el Un YOLTAGE CHOICE |

=
108
2560
[ seev
1EE

Use A and ¥ select the measuring voltage,
confirm by pressing ENTER.
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[ mir ],

Fs‘ In order to set the limit (minimum resistance), press F3

it MINIMUM WALLE |

MEIEEEIBEEEELE

[ ] ]l Hi ]| i) |

<:p Choose  [EMTER Lirite Exit

I [ [ sk ][ ok ]

\

ENTER Use 4 > and ENTER to enter the re-

i i S|stance value.

B MINIMUM WALUE |

AEIEIEEEEEEELE

1:) Choose  [EMTER] Lirite Exit

[N (N [ eAck [ 0K ]

use 4 P A ¥ and ENTER to

‘ ENTER ‘ ‘select ljnit, ’conf’irm by pressing F4

OK

Feady! a 18,66H: The meter is ready for measure-
ment.

Value of interference voltage can be
read on the display.

Riso=--

MIM=16,88M0
Ur=S@ay
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Measurement
Connect test leads according to the drawing.

Ry

Press and hold START push-button.
Measurement is performed continuously
when the push-button is held in the pressed
position.

In order to maintain the measurement,
press ENTER push-button while holding
START push-button in the pressed posi-
tion. In order to interrupt the mesaurement,
press START.

Urso=524% 1 View of the screen during
measurement performed
with the use of ENTER-

Riso=26801MQ push-button.

@ Feady! U 524 Read out the result.
TS50~

Ris0=26801MQ

MIN=18,8E8M10
Un=Saay
Cont. meas. Lirite

C o | [ [ e ]

28128221
AT:43
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Note:

A

During measurements of insulation resistance, dangerous voltage up to 1 kV
occurs at the ends of test leads of MPI-530 / MPI-530-IT.

A

It is forbidden to disconnect test leads and to change the position of the func-
tion switch before completion of measurement. Failure to obey the above in-
struction will lead to high voltage electric shock and make it impossible to dis-
charge the tested object.

- The meter emits a continuous audio signal until test voltage reaches 90% of the preset value (and

also when 110% of the preset value is exceeded).
- After completion of measurement, the capacitance of the object tested is discharged by shorting

Riso+ and Riso-terminals with resistance of 100 kQ.

Additional information displayed by the meter

A Test voltage is present on terminals of the meter.

Interference voltage occurs on the tested object. Meas-
NOISE! urement is possible but may be burdened with additional
uncertainty.

Current limit tripped. The symbol displayed during the
measurement is accompanied by a continuous beep. If this
LIMIT I! symbol is displayed after the measurement, it means that
the measurement result was obtained during operation with
a current limiting device.
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3.7.2 Measurements by means of leads with UNI-Schuko outlet plug (WS-03
and WS-04)

Setti n%s

Set the rotary switch of function selection at Riso
position.

Connect WS-03 lead or WS-04
lead with UNI-Schuko outlet plug.
The meter detects this fact auto-
matically and changes the appear-
ance of the screen.

. § PressF1| Uy |push-button

: F .
f=sd0l and move to selection of test

Ri-n : voltage Uy.
R -pg = . §  Press F2| MODE |to enter the
F2 selection of lead sequence: L,
Ru-pE =--- PE, NorN, PE, L or L+N, PE.
MIN=18,86M0 Press F3[ TIME push-button
e i Lirratala)y e ¥ and move to selection of a sin-
Mzas. 4 * Choose gle measurement time.
[ on ][ mooE [ TIME [ HELF ]
‘ ‘ Use A and ¥ to select desired position and press
ENTER to confirm.

exchanged, after pressing F2 it is possible to select the

ENTRR
@ Note: If it is known that L and N leads in the socket are

sequence of (N)(PE)(L), in order to ensure that the meter

‘ provides correct results of measurements.
Note: (L+N)(PE) mode causes the shorting of L and N
wires in the tested socket.

@ ‘ ‘ Use ‘ and } to enter the second group of parameters.
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Press F3 rﬁhfnliT to set the
minimal resistance.

UL-pE=—-

Un-pE=-—-

MIN=18,@8M
FE Un=S@aYy

eas. 4+ Choose

B MINIMUM WALUE |

1B,BB|

AEIEEEBEEEELE

[ [ || M ]| B0 |

< + Choose Lrite Exit

[ | o [ o |

\

ENTER Use ‘ } and ENTER to enter the re-

i i sistance value.

(e MINIMUM WALLE |

‘1E’IB|

AEEEEEREEELR

[ERTER] Write

__W_

‘ use 4. P A ¥ and ENTER to

select unlt conflrm by pressing F4

‘0@0 -
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Measurement

Note:

Connect WS-03 or WS-04 lead to the socket tested.

N/

Press START to start measurement. If any of the
voltages exceeds allowable voltage value (50 V),
Voltage on object! message is displayed and the
measurement is blocked.

View of the screen during
Ursa=1y measurement.

The display shows the
symbol of the resistance
being measured and the
progress bar of this meas-
urement.

The bottom progress bar
shows% of progress of total
measurement.

RL-rE =461MQ

o 168,800

=193k Ui-y =525 Read out the results.
U _pe=223Y

Uy-pe=223%

Ru-re =468MQ
- 2012.88.21
FIIH=188, 8 e
[ e, I i Un=S@ay
Meas. 4 ¢ Choos Lirite

Un |[ mooE ][ TIME ][ HELF

- Remarks and messages are the same as in point 3.7.1.
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3.7.3 Measurements with AutolSO-1000c adapter
Settings

Set the rotary switch of function selection at Riso
position.

Connect AutolSO-1000c adapter.
The meter detects this fact auto-
matically and changes the appear-
ance of the screen.

®

Adapter
AutolSO
1000c

. 4 Press F1 E push-button

and move to selection of test

voltage Uy.
Ura-pes-— . § PressF2 push-button
Un-pg =-—- and move to selection of lead

type (3-, 4- or 5-wire lead).

HIN=18,BEHn §  Press F3| TIME |push-button

AutolS0-1000C Un=5ea! P and move to selection of a sin-
Meas. 4+ Chooss gle measurement time.
[ un ][ nmooe ][ TIME |[ HELF ]

‘ ‘ Use A and 'V to select desired position and press

‘ Em” ENTER to confirm.
@ ‘ . Use 4 and } to enter the second group of parameters.
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Rzse: Wire 5 43:47 Press F3| LIMIT |to set the
minimal resistance.

Feady! a8 15,5EM0

Upi-1z=--—-

Upz-Lz=---
MIM=16,86M0
AutolS0-1000C Ur=5aay
Meas. 4 b Choose

(B MINIMUM YALUE |

1B,BB|

AEIEEEBEEEELE

[ [ || [ ]| B |

< + Choose lirite Exit

[ [ o< [ o |

@ w Use 4 } and ENTER to enter the re-

ENTER

l i sistance value.

WEIEIEEEFEEELE
ko [ o ] (ST

[EATER] Lrite  [E5E) Exit

I [ [ e [ o |

@ ; use 4. P, A ¥ and ENTER to

select unit, conflrm by pressing F4

00@0 -
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re S 3956
** 1,8060 The meter is ready for measure-

=--- === ment.
ULs-Lz=-—— Value of interference voltage can be
Ve — read on the display.

FITF=1, 566
AutalS0-1000C Un=S@8t
Meas. 4k Choose
[ un [ mooE |[ TE |[ HELF |

Measurement
Connect AutolSO-1000c adapter to the lead tested.

Adapter
AutolSO
1000c

‘ Press START to start measurement. First, the voltage on
individual wire pairs is checked.

If any of the voltages exceeds allowable values, the sym-

bol of this voltage is displayed with "I" (e.g. Un.pe!) and the

measurement is interrupted.

Uy z=1849Y
U g z=1852Y
U z-z=1852Y

START

Read out the results.

=8,63G2

Ri.-1: =8,86G

HIN=1,G85E0
AutolS0-1000C Un=18@aY
lrite Exit
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Groups of results displayed
are changed by means of F3

<Screen | and F4 | Screen» |
push-buttons.

=6,5606%2
=9,23GQ

=853y
=853y

=7,68GQ

MIN=1,88G0
AutolS0-1000C Un=1884

Note:

- Remarks and messages are the same as in point 3.7.1.
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3.8 Low-voltage measurement of resistance

3.8.1 Measurement of resistance of protective conductors and equipoten-
tial bonding with ¥200 mA current

Setti n%s

h:"""u

Set the rotary switch of function selection at
Rx Ri200ma position.

o

Feadg!

R:>1999Q

[ooe ] [rotczero] [ [_Fete ]

@ Fl. Press F1| MODE | and move to the selection of the measurement

mode.

Use A and 'V to select Reont #200mA, con-

ENTRR - .
‘ @ firm by pressing ENTER.

Ficont £ 288mA

MODE SELECT

R
= Rconr:2808@mA

: Choose Accept Exit
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' Press F3| LIMIT |to set the maximum resistance.

Write Exit

’ NTEL ’ use 4, P> and ENTER to enter the re-

F4 sistance value. Confirm by pressing F4
0000

Feonr£2
Ready!

A

Write Exit

The meter is ready for measure-
ment.

MAK=2,560

MODE

| [AUTOZERD] [ LIMIT ][ HELF
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Measurement

Connect the meter to the tested object.
Measurement starts automatically.

Readu!

R=0,71Q

Read out the results.
- 2812 BE 21
FF3=2,580 1m4s

Meas. Lirite
[ HODE ] [AUTOZERO][ LIMIT ][ HELF |

@ In order to start the next measurement without discon-
necting test leads form the object, press START.

Note:

ATTENTION!
When “Voltage on object” message is displayed, the object tested is live. The
measurement is blocked. The meter must be immediately disconnected from the

object.

Additional information displayed by the meter

Interference voltage occurs on the tested object. The
NOISE! measurement is possible however it will be burdened

: with additional uncertainty that is specified in specifi-
cations.
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3.8.2 Measurement of resistance
Settings

Set the rotary switch of function selection at Rx
Ru200 ma position.

Rzonr £288mA
Ready!

MAR=2 560

Meas. Last meas.

[ mooE ] [AUTOZERD| [ LIMIT [ HELF |
Press F1 | MODE | push-button and move to selection of
measurement mode.
@ ' Use A and ¥ to select Rx, confirm by press-
NTER ing ENTER.
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Measurement
Connect the meter to the tested object.

@ Fieady!
Rx=1450

Read out the result.

[ooe ] [rotozero | RN [_Fece ]

Note:

- Remarks and messages are the same as in 3.8.1.

3.8.3 Compensation of test leads resistance

In order to eliminate the impact of the resistance of test leads on measurement result, the com-
pensation (autozeroing) of resistance may be performed. For this purpose, Rx i Ri200ma functions have
AUTOZERO sub-function.

©) o
‘ Press F2 |AUTOZERQ|,

F AUTOZERD
Feadg!

To eliminate wire
resistance short-circuit
itz endinaz and press

Meas. Exit

START
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@ Rcont £288mA

MAR=2 560

Meas. Last meas.
[ mooE ] [AUTOZERD] [ LIMIT [ HELF |

AUTOZERO message appears that confirms completion of test leads calibration.
@ In order to remove the compensation of the leads resistance (return to default

calibration), perform the above-mentioned activities with test leads open.

3.9 Checking sequence of phases

Settin%s

h:"’"'u

we  Set the rotary switch of function selection at

L
A
R wlx_l\x v

(g Ve

L™

Press F1| MODE |.

Use 4, P to select PHASE SEQUENCE,
confirm by pressing ENTER.

~

LUXOMETER PHASE
SEQUENCE
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Ui z=8,1%
Ui z=8,1%
UL z-1z=8,1%

The meter ready for testing.

Measurement

Connect the meter to the installation according to the drawing.

L1

— L2
RCD A L3

— PE

qQuUenze

The arrow rotates
e aow Phase-to-phase

Uy z-Lz=3E8Y voltages.
correct sequence of
phases, i i

ignallin

arrow rotates coun- tShS p?-esgnce
ter-clockwise: the COMSISTEMT of individual
phase sequence is hases
incorrect. P .

[ rone | (] [ [ HELP ]
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3.10 Checking the motor rotation direction

Setti n?s

Press F1| MODE |.

@ ‘ Use 4 > to select MOTOR ROTATION,
‘ confirm by pressing ENTER.

Ergine spin

LUZOMETER PHASE
SEQUENCE

Measurement
Connect the meter to the motor according to the drawing.
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@ Vigorously rotate the motor shaft in the desired direction.

The arrow rotates Engine spin 11:32 The arrow rotates
clockwise: counter-clockwise:

when L1, L2, L3 when L1, L2, L3 motor
motor terminals are terminals are connected
connected to L1, to L1, L2, L3 phases (re-
L2, L3 phases (re- spectively), the motor will
spectively), the mo- rotate in the opposite di-
tor will rotate in the COMSISTENT rection to the rotations
same direction as it during the test.

was rotated during
the test. I

Note:

- When disconnected test leads are moved, they may induce voltages that result in indicating the di-
rection of rotation. Do not move the test leads during the test.

3.11 Light measurements

Settings
& wm
o w~  Set the rotary switch of function selection at
s
E" L Wfi;‘:“'-
Lo\ )
Measurement

Connect the optical probe. Instrument enters the light measurement mode.

Luzometer

E=0,0Ix

MIH=---l:

ERTER] Lirite

oo [ [t [_ree ]
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Settings

} Connecting the probe after F1 | MODE | is

A
‘ pressed...

@ ‘ ...use ‘ } to select LUXMETER, con-

‘ ENTER firm by pressing ENTER.

LUXOMETER PHASE
SEQUENCE

AEEEEBEEEELE

[ I ]l kel |

<:> Choose  [EMIER] Lirite Exit

I
@ Use 4, P> and ENTER to enter the
’ ENTER ; value of lighting. Confirm by pressing

[(Ern MIMIMUM WALLE |

‘ 5E’IB|

DEEEEEEEREENE

{Choose  [EATER] Write Exit

I [ [ o [ o]
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@ ‘ use 4. P, A, ¥ and ENTER to

select unit. Conﬁrm by pressing F4

= 0@ ‘ -
Measurement

After correct location of the probe - read out the result.

Luxometer

E=B3, 84fc

E=6871x

MIMN=5EE

ENTEE] LIrite

[rooe | [ [ o[ ]

3.12 Recorder. Measurement and recording of current, voltage,
cos@, PF factor, harmonics and THD

Settings
&:: ASTO. 5,

W Set the rotary switch of function selec-
tion at LOGGER position.

tp=5= n=1z@8
Loaging
MODE | |

t= B8:18:68
4 ¢ Choose

TIME

Lrite

| [ #Screen | [ Soreene |

@ In MENU (section 2.2.3), select network nominal voltage and frequency.
This voltage is used for calculating the deviation of measured voltage
[in%] from selected nominal value.
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i LOGGER MODES |

LLLP.G1,5, 50, ,cose, PF

LLf

I

Harmonic:s(THD

@ IR, 01,5,50. T ,cosp, P, Harm (THO!

W Use A WV to select the parameter set for

‘ ENTER recording, press ENTER to approve.

»
. samples.

|Q\—_@ REGISTRATION SETTINGS |

SAMPLING RATE tr SAMPLES n

B Az |0 ®
B4 @5 B9 || g |

TIME B ]

& Edit Exit

hd

[ R N [ <

Use 4, P> and ENTER to select the
sampling period.

Use 4 > to select the number of samples,

Ve
‘ then use A, W {0 set the number of sam-

‘ ples - the recording time is calculated basing

on the sampling time and the number of
. samples. Press F4| OK | to enter the

measurement screen.
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Use ‘ > to change the appearance of the setting bar. Press F3
COm | to enter the selection of clamp type.

Clamps select

®C-3
C-6
F1F-2F-3
te=2z  nel28  t= GEA4@a
Logging 4k Choose Urite
[ mooE ][ TIME |[ e ][ HELF ]
@ ‘ ‘ Use A, 'V 1o select the type of clamps,
‘ ENTER press ENTER to approve.
Measurement
@ Connect the device according to the drawing (example of measurement
on a motor).

The arrow
on the
clamps

O—

The manner of connecting clamps
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U — voltage

| — current

f — frequency

cos@ — displacement power factor (angle be-

tween the first harmonic of the current and
the first harmonic of the voltage)
PF — Power Factor

teeZs | nelZB t= GEG4EE 1/ P — active power
Logaing y ; Q; — reactive power of fundamental compo-
[ mope ][ TIME | [ #Screen |[ Screenw | nent
S — apparent power
S — apparent distortion power
@ ‘ ‘ Groups of results displayed are changed by means
- " of F3| <Screen | and F4 | Screen» | push-buttons.

FIUI Olvarl  SIWAL SwivAIF
18 43 13 4

4 48 16
25 a 25 5 45
te=Zz | =123 | t= GEE4E te=2z | n=1Z@ | i BOE4EE
Logging Choos: l T Logging ¥ Choos
| MODE | | TIME | | AScresn || Scresne | | MODE | | TIME | | AScreen || Screenk |
@ W When displaying harmonics, use A WV to select
the number of the harmonic, with the value dis-

0 played on the right side of the screen.

Upog =223,6YW
THOu=3,4%

Upoz =574
Uhoz =2%

Nime
By FTs

tp=2s n=126  {= GE:64:66

te=2s | nelZ2B | t= BEE46E
[EATER] Write

HODE ][ TIME ][ +Screen |[Screerw || |[ MODE ][ TIME ][ 4Screen |[ Sereenw
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@ ‘ Press START to start recording.

START

=226,6Y
=131mA
f =06,8Hz
229 cosp=1,B6
FF =397

P =4zl

Qi =2var

S =43vA

Su =11vA

Note:

Note:
In order to avoid ambiguity in the calculating power values, attach clamps with their arrows
indicating the point of connecting L terminal of the meter to the tested object (Figure b)).

- During recording only one screen is displayed - the one that was displayed at the start of recording.

- In order to save energy, the meter displays data for 30 seconds from activating it, then it enters en-
ergy saving mode (the screen is blanked, LED flashes with 1-sec intervals). Pressing any key acti-
vates the device from the standby mode.

4 Memory of measurement results

4.1 Structure of the Memory

The memory for test results has a tree-like structure (see figure below). The user has the ability
to record data for ten clients. Each client may create max. 999 objects, which may store up to three
levels of sub-objects, 999 sub-objects for each level. Each subject, and sub-object may store up to
999 measurements.

The whole structure is limited by the size of memory. The memory allows for simultaneous re-
cording of 10 full descriptions of customers, and a minimum of: measurement sets for 10000 measur-
ing points and 10000 names of these points, 999 names for objects, 999 descriptions of sub-objects
and remember the layout created for these objects. Additionally the memory has a space for the list of
names (selection lists) extended up to 99 entries.
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411 The appearance of main windows in the measurement recording
mode

The main folder window
Bar with a client name  Free memory available:

/ bar for menu loca- all internal lines visible - 100%,
tion no internal line visible - 0%

Object icon

Memorg
Kliznt 1

Bold borders indicate
location of the cursor 174 [d|[ ze4 ]| [ 374 [da] [ 474 [

@x@ @xa @xa @xB

BTN R ETE T

([ ©x0 [ @x0 K @0 [| O6 |
&

IO Obickt
Exit

CrChoose
-

Sub-object icon

Bar for the name of
object and sub-object
and (when the cursor
is on the client) client
address (if entered)

Hint bar \

EHTER] LIrif e

Connectors indicating the ability to move Marking of function
between the icons buttons

Object without any sub-object

Successive number / /,, 1/1 | gul4— Object symbol

total number of objects @ % @
A

Symbol of the measuring point and the number of such points (for this object)

An object containing at least one sub-object

174 |dla Object symbol on a grey background

(2e) 16

\Connector

Sub-object without further sub-objects

Successive number / Sub-object symbol
total number of sub-objects in

one level

Symbol of the measuring point and the number of such points (for this sub-object)
Sub-object containing more sub-objects

(22 |4 Sub-object symbol on a grey back-

ground
N

Connector (appears when the cursor is over
the icon.)
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Client edit window

Edit customer

MAME Kliert 1 w_
CITY .+ N\
ZIF CODE < Data fields
4
X

Active field

ADRESS —

COMMENTS

Information on the 7
name entering mode

— Entry field

— On-screen keyboard

To obtain larger fonts set the cursor on Shift and press ENTER.
To obtain special (Polish) fonts set the cursor on ALT and press ENTER.

Window for entering the measurement result

Successive number /
total number of saved
cells

Write Objects

Note:

- Results of measurements performed for all measuring functions can be stored in one memory cell.

- Only the results of the measurements started by pressing START key button can be stored in the
memory (except autozeroing in low-voltage measurement of resistance).

- Complete set of results (main result and supplementary results) for a given measuring function, pre-
set measurement settings, date and time of the measurement are stored in the memory.

- Cells unsaved are not available.

- It is recommended to delete the memory after reading the data or before performing a new series of
measurements that may be stored into the same memory cells as the previous ones.
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4.2 Storing the measurement results data in the memory

‘ Press ENTER after finishing the measurement.

ENTER

4.2.1 Entering the results without extending the memory structure

@ ‘ Press ENTER again.

ENTER

Memory write

ZL-HoL-LUL-HoL-L Cell free for a given type of
measurement.
r1-=a:. ] Lrite Objects
nare | I [
Memorg wri
ZL-poL-L oL ] A cell reserved for a given

type of measurement.

Z,-4=0,8750Q

1z=128.8R Iw=2E3A

@

W___

In order to select a measurement point (cell), use Aand'V.

© ®

‘ ‘ Press ENTER, to save the result in the memory or

ESC, to return to displaying the memory structure.
ENTER

CN
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@ If you try to store data in an occupied memory cell, the following warning message
will appear:

Memory write

Cell occupied.
Ouerwrite?

@ ‘ ‘ Press ENTER, to overwrite the result or ESC, to

cancel saving.

Note:

- In case of RCD the above warning message will appear also when an attempt is made to store a result of
specific measurement (or result component) that has been made at different preset Iancurrent or for a differ-
ent preset type of RCD (standard / short-time delay / selective) than the measurements the results of which
are already stored in this cell, despite the fact that the memory space designated for this result component
may be free. When results of measurements made for a different type of RCD or a different Ian current are
stored, the results concerning a given RCD that have been stored previously will be lost.

4.2.2 Extending the memory structure

Memory write

ZL-HaL-Ls UL-HaL-L

Memoryg
Klient 1

141 |é
@x@

I Obiskt
* Chooze Writs Exit

e | I (e | s
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® ©®

Press A to set the cursor on Client 1.

i_sChoose Exit

[ o ] I [

Use ‘ > to move to another client (1 - 10).

Press F1| EDIT |to edit client data.

Edit customer

HAME Elient 1
CIT"

ZIF CODE
RORESS

COMMEMTS

 Choose Edit Exit

[eorr ] IO [ crveer (ot

Use A and ¥ to set the cursor on each item and press ENTER to start the ed-
iting-

o
LA

ol

I [ o< [ o< |

Use ‘ > and A, v to select a character to be typed, and press ENTER to
enterit.
Press F3 | BACK | to delete typed letters.

Press F4| OK |to confirm data and return to the screen of step @
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90

OXCO)

In this way, you may enter all client data.

SOMEL S AL

Swidnica

S2-18E

ul. Wokulzkiseao 11

COMMEMTS

* Choose Edit Exit

[eorr ) [ [ e |[ o<

Press F4| OK |to confirm data and return to the screen of step @

Use ¥ to set the cursor on the object icon. Press F1 [ NAME | to start editing the
object name.

Enter the name of the object in the same way as for the customer data. You may
use the list of proposed names that is available after pressing F1| LIST |.

172 Hame list
1712 Apartment
2#12 Building
2412 Electrical substation
4/12 Floor
S5/12 Ground floor
E/12 Hall
T#12 Lobby
2412 Office

) Chooze  [EFIER Accept  [Ed Ewit
[ wew ][ oeEeTE |[ EDIT [ oK |

After pressing F1 [ NEW you may add further names to the list (up to 99 items),
and pressing F2 |DELETE| deletes the items.

MPI-530 e MPI-530-IT — USER MANUAL



@ @

Press F4| OK |to approve the name that appears on the screen.

Memaory
SOHEL 5. A.

171 |
@xa

I Ground floor
* Choase lrite Exit

(e ) [ | Evm [ teva |

Press ENTER, go to the measurement point.

Memory write

ZL-HaL-Ls UL-HoL-L

Enter the name of the measuring point in the same way as the object name.

Press ENTER, to save the measurement result.
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After entering the memory, the user may extend its structure by adding new objects and sub-objects
as needed.

Memory
SOMEL 5. A.

171 |éa
@x‘i

I Ground floor
[EHTEF] Lirite

-Elt

mllrlb- [E25] Exit

@ To add a new sub-object, set the cursor on the chosen object and press F3
NEW (£

Memoryg :
SOMEL 5. A./Ground floor

s |@| [ 22 &) [ =5 [é

@x'l @xa @XB

[ 171
| ©xa ]

I Subaobject

* Chaoose

mllrit... =] Exit

Memory :
SOMEL . A./Ground floor

1z |l [ 23 [
@ w1 @ x @ @ = @
ETEN =i N T [
WX K-XX0) K-X13)
0 subchject

“Chooze Write Exit

(e IO [ v | [TV ]
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Note:

- New objects (sub-objects in a level) are added on the right side of the object marked with the cursor

(sub-object).
- The screen displays only sub-objects belonging to the object (sub-object) indicated by the cursor.
- Deleting objects and sub-objects is possible only in memory browse mode.

- The name of an object, sub-object or measurement is possible in memory browse mode or after en-

tering entry into the memory after a measurement.

4.3 Browsing and editing the memory

i
@ & Set the rotary switch of function selection at
MEMposition.
al
: ‘ Use ‘ and } to select "MEMORY BROWSE
AND EDIT".

Memaory

MEMORY LOGGER MEMORY
EROWSE MEMORY ERASIMG
AMD EDIT EROWSE

@ A Press ENTER push-button.

Memory

SOMEL 5. A/Eround floor Last saved measurement in subobject 3,
e | [ 22 [ Level 1

@ w1 @ * B
(w2 (@[ 22 [m)
([©xo J] S~ ]|
M Subobject

“+Chaooze Open Exit

(e ] [ ceieve | ()
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@ Use ‘ > and A, ¥ to move between objects and sub-objects using the
eX|st|ng connectors.
Press F1 | NAME | to enter the option for editing the name of object (sub-

object) and change it. Press F2 | DELETE| to delete a chosen object (sub-object)
with all its results.

After setting the cursor on the client, use 4
14 @[ 24 [@)[ 54 [4][ 44 [é4 P to move to next client
St oo o o ove ext clients.

A Swidnica, ul. Wokulskiego 11

@ EN’TER After selecting desired object (sub-object) press
ENTER.

Memoryg
ZL-oL-LoULonL-L The number of measuring point /
number of all measuring points.
Z-+=-0,866
: The number of measurement type /
La+126,8R L266A number o_f all measurements types
§ atthat point.
I
@ Use A, V to change the measuring point.

Press F1| NAME |to enter the editing of the measuring point name and to

change it. Press F2 |DELETE| to delete a chosen measuring point with all its re-
sults.

Press F3 | «Screen |and F4 | Screen» \to display all individual types of results for a
given point.
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4.4 Browsing the recorder memory

@ %n mwm 4,

Set the rotary switch of function selection at
MEMposition.

Lol

[

®

Use ‘ and } to select "LOGGER MEMORY
BROWSE".

Memaory

MEMORY LOGGER MEMORY
EROWSE MEMORY ERASIMG
AMD EDIT

4 ¥ Choose Accept

Hemory

REGISTRATIONS MERSLUREMEMTS

4+ Choose Accept
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®

Use ‘ and } to choose between browsing
recorded results or single measurements.
Press ENTER push-button.

v
000

Single measurements

TInAl %' :fazi?#““' The number of a measurement /

25 ¥ -5@,EHz number of all measurements.

Number of the screen with results /
number of all screens with results.

1255681 26812683521

[ FErove ) (] [ <soreen | [ soreer |

Use A, V to display the results of subsequent measurements.

Press F1 |REMOVE| to delete a chosen measurement with all its results.
Press F3 | <Screen | and F4 | Screen> \to display all individual results for a given
measurement.

j: 85 1163 (|
PIM]  Qluar]  SIVAD SH[\-'FI]E =;2
1 =Lvar
1@ 45 154 25 C4EwA

S =11vA
4 48 1a

25 @ 23
1255681 281283821

Me

-

[Fevove_| [ [ soreen ] soreere ]

Records

REGISTRATION 1
c
Registration begin lirite
124843 261260821 | tp =2s
Registration end n =126
175743 zeizparl | b= 0804008

[EZT] Exit

AR
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®

Use 4 and } to select a record to browse.

@ Press ENTER push-button.

Logger mem.

Registration 1 il «—Number of the screen with
Reaistration beain 124243 20128821 results / number of all
Fiegiztration end 125248 28128521 screens with results.

LIrite tp=i= n=lz28  t= BEE4ER

Uawg=228,44  (33,3%0Un) Iaus =132mA

Umax =232,8Y  1181,1%n) Imac: =195mA Statistical values of voltage
Unmin =221,8%  (36,5%Un) Inmin =122mA and current.

Press F3 | <Screen Iand F4 [ Screen» \to display individual results for a given rec-
ord.

Logger memn.

Fegistration 1 == I3 4—Number of the screen with
Paus =221 Pz =dall Frin =2l results / number of all
1z =2wvar Qimaw=2var Qamin =2war screens with results.

Saua =4dWA Smay =40VA Smin =42VA

Shava=11WA SumaE11vA Swmin =11VA

THOawal=2,2% |[THOmawl=4.8% |THOmnU=2,3% [€— Statistical values of power
THOzwsl =25, 7% [THOmaxI =26,6% [THOmnl =25.0% and THD.

<it

Number of a sample / number
e of all samples.

. =508,8Hz

[ ggsw:ié‘a?"-’ The results of measurements

P on successive samples.

IImA]

M Ql :
S
Sn

te=Pz | nel28 t= GEALAE : Number of the screen with
results / number of all

e Ak =a
[ screens with results
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Press F3 | <Screen Iand F4 | Screen> | to display the results of measurements in
successive samples.
Now you can choose successive samples by using A W and do the same
during browsing through next screens.

n Qi =2uvar
FILI - Qlwarl  SIVAD Sn[\J'FI]S ity

Uz =82
Uroz =88

L)
tr=2s | n=128  t= 098400
in

-

43 1@ 43 15 Sy =11WA
cosp=1,88

FF =8,37
4. 5 4. 18. 223,
=188mA
35 a. a5 5 =58,8Hz

te=2s n=128  {= BE:64.08

)

ik M
_ “Zcreen || Screene

ar I I

=2E,8%

=1.2mA
=13

48
tp=2z r=l28 i BEEd4-08

When displaying harmonics, use ‘ , > to select the harmonic that you want
to have expressed in numbers on the right side of the screen.

4.5 Deleting memory data
G o o

@ A

"] ®

e

Set the rotary switch of function selection at
MEM position.

B,

v
SR, il

©) \

Use ‘ and > to "Memory erasing".

Memorg

MEMORY LOGGER

EROLISE MEMORY
AHMDEDIT EROLIZE

MEMORY
ERASING
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ENTER Press ENTER push-button.

Memory

ERASE
LOGGER
MEMORY

Use ‘ and > to select deleting the meas-
urements/recorder memory. Press ENTER-
push-button.

m'rER Use ‘ and > to select YES or NO. Press

@ ENTER push-button.
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5 Data transmission

5.1 Set of accessories to connect the meter to a PC

In order to ensure the communication of the meter with a PC, a USB cable is required or Blue-
tooth module and appropriate software supplied with the meter.

The software may be used for many devices manufactured by SONEL S.A. which are equipped
with the USB interface.

Detailed information is available from the manufacturer and distributors.

5.2 Data transmission through USB port

1. Set the rotational function selector at MEM.
2. Connect the cable to the USB port of the computer and the USB socket of the meter.
3. Start the software.

5.3 Data transmission using Bluetooth module

1. Activate Bluetooth on your PC (if it is an external module, it must be connected to the computer be-
fore). Follow the instructions of the module.

2. Turn on the meter and set the function switch in MEM position.

3. On a PC enter Bluetooth connectivity mode, select MPI-530 / MPI-530-IT device and connect.

4. If the connection was successful, then the meter will display the following screen:

5. Start the software to read /save data (e.g., Sonel Reader, Sonel PE) and proceed in accordance
with its instructions.
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5.4 Read-out and change of PIN code for Bluetooth connections
Select Wireless transmission in the main MENU of the meter,

MAIM MEHL

@

ey [

lWireleszs transmizzion
} Choose  [EWTER Edit

press ENTER.
Select CHANGE PIN CODE position,

WIRELESS
TRAMSMISSION

4+ Choose Edit Exit

press ENTER.

Read the current PIN, and change it if necessary, confirming introduced change by pressing ENTER.

Chanae PIN code

Note:

Standard PIN code for Bluetooth transmission is "123".
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6 Power supply of the meter

6.1 Monitoring the power supply voltage

The level of the charge of the batteries or rechargeable batteries is currently indicated by the
symbol in the right upper corner of the display:

Batteries/ rechargeable batteries charged
Batteries/rechargeable batteries discharged

Batteries/rechargeable batteries fully discharged.

Battery empta!

Batteries /rechargeable batteries are fully dis-
charged, the measurement is stopped.

Note:

e Symbol BAT! in the display means that the supply voltage is too low and indicates that the batter-
ies must be replaced or recharged,

e when BAT! is displayed, then all measurements except voltage measurements for Z and RCD
functions are blocked.

6.2 Replacing batteries (rechargeable batteries)

MPI-530 meter is powered from SONEL NiMH rechargeable battery pack. It is also possible to
power the meter by using four LR14 batteries.

Battery charger is installed inside the meter and cooperates only with the manufacturer's re-
chargeable battery pack. The charger is powered by external power supply adapter. It can be also
powered from the car cigarette lighter socket. Both the rechargeable battery pack and the adapter are
standard components of the meter.

WARNING:
If the test leads are left in the terminals during replacement of the batteries,
there is a risk of electric shock with a dangerous voltage.

In order to replace the package of rechargeable batteries it is necessary to do the following:

e  Remove all the test leads from the sockets and turn the meter off,

e  Remove the four screws of the rechargeable batteries/batteries compartment (in the lower part of
the casing),

Remove the compartment,

Remove the compartment cover and remove the batteries (rechargeable batteries),

Insert a new package of accumulators,

Insert (snap) the compartment cover,

Insert the compartment in the meter,

Screw the four screws of the rechargeable batteries/batteries compartment.
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ATTENTION!
Do not use the meter when the accumulator compartment is removed or open
or power it from other sources than those mentioned in this manual.

6.3 Charging rechargeable batteries

Charging commences once the power supply has been connected to the meter regardless of the
fact whether the meter is on or off. During charging the screen looks as it is presented in the following
illustration. The rechargeable batteries are charged in accordance with the algorithm of "quick charge”
— this process reduces the charging of fully discharged batteries to approx. four hours. The end of the
charging process is signalled by the following message: End of charging. In order to turn the device
off, unplug the power charger.

Operating mode Messages regarding the
V‘\ process of charging

Battery charging

Charoge in progress

L1

Battery charge status:
changing content of the status bar indicates charging.
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Note:

- Due to interferences in the network or to high ambient temperature, the charging process of re-
chargeable batteries may finish prematurely. When charging time is too short, turn off the meter and

start charging again.

Additional information displayed by the meter

Message

Cause

Proceeding

Battery connection error!

Excessive voltage
at the rechargeable
batteries package
during charging.

Check the contacts of the re-
chargeable batteries package.
Should the problem persist, re-
place the package.

No battery!

No communication
with the controller
of rechargeable
batteries or batter-
ies compartment
put in.

Check the contacts of the re-
chargeable batteries package.
Should the problem persist, re-
place the package. Insert the re-
chargeable batteries instead of
batteries.

able batteries too low!

Temperature of recharge-

The ambient tem-
perature is lower
than 10°C

It is not possible to charge the
rechargeable batteries correctly
in such a temperature. Place the
meter in a warm place and com-
mence the charging mode anew.
The present message may be
displayed also in the case of
deep discharging of the re-
chargeable batteries. It is then
recommended to try to turn the
charger repeatedly.

Pre-charge error

A damaged or
deeply discharged
rechargeable bat-
teries package

The message is displayed for a
while and then the pre-charge
process begins again. If after
several attempts the meter dis-
plays the following message:
Battery temperature too high!
the the battery pack must be re-
placed.

Temperature of the

is too high!

re-

chargeable batteries pack

Ambient tempera-
ture is higher than
od 35°C

Move the meter to the environ-
ment with lower ambient temper-
ature, and the wait for its cooling.

6.4 General principles for using Ni-MH rechargeable batteries

- If you do not use the device for a prolonged period of time, then it is recommended to remove the
rechargeable batteries and store them separately.

Store the rechargeable batteries 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 temperature, then the occurring
chemical processes may reduce their lifetime.

- Rechargeable batteries NiMH usually lasts for 500-1000 charging cycles. These batteries reach their
maximum capacity after being formatted (2-3 charge/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.
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- The memory effect is limited in the case of NiMH batteries. These batteries may be charged at any
point with no serious consequences. It is however, that every few cycles, they are completely
discharged.

- During storage of Ni-MH rechargeable batteries they are discharged at the rate of approximately
30% 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 a temperature of rechargeable batteries and
react to the situation adequately. Too low temperature should prevent starting the process of charg-
ing, which might irreparably damage rechargeable batteries. An increase of the temperature of the re-
chargeable batteries is a signal to stop charging and is a typical phenomenon. However charging at a
high ambient temperature apart from reducing batteries' lifetime causes an accelerated increase of
their temperature 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 rechargeable batteries in extreme temperatures. Extreme temperatures reduce
the lifetime of batteries and rechargeable batteries. Avoid placing devices powered by rechargeable
batteries in very hot environments. The nominal working temperature must be absolutely observed.

7 Cleaning and maintenance

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

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 probe with water and dry it. Before the probe is stored for a prolonged period 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.

8 Storage

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

e Disconnect all the test leads from the meter.

o Clean the meter and all its accessories thoroughly.

e Wind the long test leads onto the reels.

¢ In the case the 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 rechargeable batteries in the case of a prolonged stor-
age, charge them from time to time.
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9 Dismantling and utilisation

Worn-out electric and electronic equipment should be gathered selectively, i.e. it must not be

placed with waste of another k

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

waste electrical and electronic

ind.

equipment.

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

Observe the local regulations concerning disposal of packages and used batteries/rechargeable

batteries.

10.1 Basic data

10 Technical data

= Abbreviation "m.v." used in the specification of accuracy means standard measured value

Measurement of alternating voltages (True RMS)

Range Resolution Accuracy
0.0V...299.9V 0.1V +(2% m.v. + 4 digits)
300 V...500V 1V +(2% m.v. + 2 digits)
e Frequency range: 45...65Hz
Measurement of frequency
Range Resolution Accuracy
45.0 Hz...65.0 Hz 0.1 Hz +(0.1% m.v. + 1 digit)
e Voltage range: 50 ... 500V
Recorder
Measurement of current (True RMS)
Clamps C-6
Range Resolution Accuracy *
0.0 mA ... 99.9 mA 0.1 mA o -
100 mA...999 mA TmA + (8% m.v. + 3 digits)
1.00 A..9.99 A 0.01 A +(5% m.v. + 5 digits)
Clamps C-3
Range Resolution Accuracy *
0.0 mA ... 99.9 mA 0.1 mA o -
100 mA...999 mA TmA * (8% m.v. + 3 digits)
1.00 A..9.99A 0.01A
10.0 A..99.9A 0.1A +(5% m.v. + 5 digits)
100 A...999 A 1A
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Clamps F-1, F-2, F-3

Range Resolution Accuracy *
1.00A..9.99A 0.01A
10.0A...999A 0.1A o -
100 A._999 A TA +(0,1% Inom + 2 digits)
1.00 KA...3.00 kKA 0.01 kA

lnom = 3000 A
* - Additionally take into account the accuracy of current clamps.

Measurement of active power P, reactive power of fundamental component Q;, apparent di-

stortion power Sy, apparent power S, and cos@

Range Resolution Accuracy

[W], [VA], [var] [W], [VA], [var] (with regard to apparent power S) *)
0...999 1 +(7% m.v. + 3 digits)

1.00 k...9.99 k 0.01 k

o0k 56k T3 (7% my. + 3 digis)

1.00 M...1.50 M 0.01M

Voltage range: 0 V ... 500 V

Current range: 0 A...1000 A (3000 A)

Rated mains frequency f,: 50 Hz, 60 Hz

Number of phases of the circuit tested: 1

Display range of cos®: 0.00..1.00 (resolution 0.01)

*eo © o o o

current clamps should be taken into account

Measuring voltage harmonics

Range Resolution No. of harmonic Accuracy
* 1.2,.15 +(5% m.v. + 3 digits)
0.0V..500V 01017V 16,..40 (5% m.v. + 10 digits)

* from 300 V to 500 V

) U: 50 V...500 V, I: 10 mA...3000 A (depending on the type of clamps), error introduced by the

e Additionally h02...h40 values are displayed as a percent of h01 (up to 999%).

No measurement for DC component.

Measuring current harmonics

Range Resolution No. of harmonic Accuracy **
It results follows 1.2,.15 (5% m.v. + 3 digits)
0.0 A...1000 A* | from the ranges of .
measurement | 16,...40 *(5% m.v. + 10 digits)

* - For clamps C-3, for C-6 -10 A, for clamps of F series, up to 3000 A.
** - Additionally take into account the accuracy of current clamps.
e Additionally h02...h40 values are displayed as a percent of h01 (up to 999%).

e No measurement for DC component.

THD (in relation to the first harmonic)

Resolution Accuracy
Voltage THD-F | 0.0 ... 999.9% .
(h=2..40) for Unws > 1% Unom 0.1% 5%
current THD-F 0.0 ... 999.9% o *
(h = 2...40) for lravs > 1% lnom 0.1% 5%

* - Additionally take into account the accuracy of current clamps.
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Measurement of fault loop impedance Z, pg, Z) n, Zi 1

Measurement of fault loop impedance Zs

Test range according to IEC 61557-3:

Test lead Test range Zs
1.2m 0.130 Q...1999.9 Q
5m 0.170 Q...1999.9 Q
10 m 0.210 Q...1999.9 Q
20m 0.290 Q...1999.9 Q
WS-03, WS-04 0.190 Q...1999.9 Q
Display range:

Display range Resolution Accuracy
0.000 Q...19.999 O 0.001 Q +(5% m.v. + 0,03 Q)
20.00 Q...199.99 O 0.010 +(5% m.v. + 0,3 Q)
200.0 Q...1999,9 O 0.10Q +(5% m.v. + 3 Q)

e Rated operating voltage Un..n/ Un: 110/190 V, 115/200 V, 127/220 V, 220/380 V,
230/400 V, 240/415V

Operating voltage range: 95 V...270 V (for Z_.pe and Z,.y) and 95 V...440 V (for Z,..)
Rated mains frequency f,: 50 Hz, 60 Hz

Operating frequency range: 45 Hz...65 Hz

Maximum test current (for 415 V): 41.5 A (10 ms)

Control of correctness of PE terminal connection by means of a touch electrode

Indications of fault loop resistance Rs and fault loop reactance Xs

Display range Resolution Accuracy
00..19.999 O 0.001 Q +(5% + 0.05 Q) of Zs value
e Calculated and displayed for Zs<20 Q

Indications of short-circuit current Iy
Test range according to IEC 61557-3 can be calculated on the basis of test ranges for Zs and nominal
voltages.

Display range Resolution Accuracy
0.055 A ...1.999 A 0.001 A
;008 ﬁggggﬁ 06_011: Calculated on the basis of
200 A...1999 A 1A a‘;’gﬂ{t""l‘c’%f"r
2.00 kA...19.99 kA 0.01 kKA P
20.0 kKA ...40.0 kKA 0.1 kKA

e Prospective fault current calculated and displayed by the meter may slightly differ from the val-
ue calculated by the user with a calculator, basing on the displayed value of the impedance,
because the meter calculates the current from unrounded value of fault loop impedance (which
is used for displaying). As the correct value, consider I, current value, displayed by the meter or
by firmware.
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Measurement of fault loop impedance Z, .. RCD| (without triggering of RCD)

Measurement of fault loop impedance Zs
Test range according to IEC 61557-3: 0.50 Q...1999 Q for 1.2m leads, WS-03 and WS-04 oraz
0.51 ©...1999 Q for 5m, 10m and 20m leads

Display range Resolution Accuracy

00...19.99 Q 0.010 +(6% m.v. + 10 digits)
20.0 9...199.9 Q 0.10 o .
200 01999 O 10 +(6% m.v. + 5 digits)

It will not trip RCD's of Ia, 2 30 mA

Rated operating voltage U,: 110 V, 115V, 127 V, 220 V, 230 V, 240 V
Operating voltage range: 95 V...270 V

Rated mains frequency f,: 50 Hz, 60 Hz

Operating frequency range: 45 Hz...65 Hz

Control of correctness of PE terminal connection by means of a touch electrode

Indications of fault loop resistance Rs and fault loop reactance Xs

Display range Resolution Accuracy
0, iai -
00..19.99 0 0.010 (6% + 10‘?:19;3) of Zs va

e Calculated and displayed for Zs<20 Q

Indications of short-circuit current I
Test range according to IEC 61557-3 can be calculated on the basis of test ranges for Zs and nominal
voltages.

Display range Resolution Accuracy
0.055 A ...1.999 A 0.001 A

2.00A..19.99A 0.01A

20.0A..199.9A 0.1A Calculated on the basis of

200 A..1999 A 1A accuracy for fault loop
2.00 kA...19.99 kA 0.0 1kA
20.0 kA ...40.0 kKA 0.1 kA

e Prospective fault current calculated and displayed by the meter may slightly differ from the val-
ue calculated by the user with a calculator, basing on the displayed value of the impedance,
because the meter calculates the current from unrounded value of fault loop impedance (which
is used for displaying). As the correct value, consider I, current value, displayed by the meter or
by firmware.

Measurement of parameters of RCD

Measurement of RCD types: AC, A, B, B+, F

Rated operating voltage Un: 110V, 115V, 127 V, 220 V, 230 V, 240 V
Operating voltage range: 95 V...270 V

Rated mains frequency f,: 50 Hz, 60 Hz

Operating frequency range: 45 Hz...65 Hz
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RCD trigger and response time test ta (for measurement function ta)
Test range according to IEC 61557-6: Oms ... to the upper limit of displayed value

Tvpe Setting
of yR%D of multiple Test range Resolution Accuracy
values
General 0.5 lan 0 ms..300 ms (TN/TT
and 1 lan 0 ms..400 ms (IT)
short-time de- 2 Iun 0 ms..150 ms
lay type
> 055|A|" Qe 40 me 1ms | (2% m.v. + 2 digits)”
0 An 0 ms..500 ms
5 An
Selective 21 0 ms..200 ms
5 lan 0 ms..150 ms

" for I = 10 mA and 0.5 |, accuracy is (2% m.v. + 3 digits)

e Accuracy of differential current setting:
for 1*1an, 2%Ian @NA 5*|an «evveviiveriiiieeecee e 0..8%
LT 015 Sl PR -8..0%

Effective value of forced leakage current at measurement of RCD [mA] disconnection time
Multiplication factor setting

Ian 0.5 1

10 5 35 35 5 10 20 20 20
30 15 10.5 10.5 15 30 42 42 60
100 50 35 35 50 100 140 140 200
300 150 105 105 150 300 420 420 600
500 250 175 175 — 500 700 700 1000*
1000 500 — — — 1000 — — —

Multiplication factor setting

lan 2 5

10 20 40 40 40 50 700 | 100 | 100
30 60 84 84 120 | 150 | 210 | 210 | 300
100 200 280 280 400 500 700 700 | 1000"
300 600 840 840 — — — — —
500 1000 — — — — — — —
1000 — — — — — — —

* does not apply to U, =110 V, 115V, 127 V
does not apply to IT network

Measurement of resistance-to-earth Rg (for TT)

Selected
nominal Test range . Test
current Resolution current Accuracy
of RCD
10 mA 0.01 kQ...5.00 kQ 0.01 kQ 4 mA 0..+10% m.v. +8 digits
30 mA 0.01 kQ...1.66 kQ ) 12 mA 0..+10% m.v. +5 digits
100 mA 10..500 Q 40 mA
300 mA 10..166 Q 120 mA o .
500 mA 101000 1Q 200 mA 0..+5% m.v. 15 digits
1000 mA 10Q.50Q 400 mA
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Measurement of touch voltage Ug in relation to nominal differential current

Test range according to IEC 61557-6: 10.0 V...99.9 V

Test range Resolution e Accuracy
current
0%..10% of m.v. £5 di-
0V.99V 0.1V 0.4 X lan gits
10.0 V..99.9V 0%..15% of m.v.

Measurement of RCD disconnection current I, for sinusoidal differential current

Test range according to IEC 61557-6: (0.3...1.0)lan

Selected
nominal Test range Resolution Test current Accuracy
current of RCD
10 mA 3.0 mA..10.0 mA 0.1 mA
30 mA 9.0 mA..30.0 mA )
100 mA 30 mA..100 mA
300 mA 90 MA.300 mA oA 0.3 X Ian..1.0 X Ian +5% lan
500 mA 150 mA..500 mA
1000 mA 300 mA..1000 mA

rent

o testcurrent duration .........cccceeviiiiiiiinnns max. 8,8 s

it is possible to start the measurement from the positive of the negative half of forced leakage cur-

Measurement of RCD disconnection current I for differential unidirectional pulsed current and
unidirectional pulsed current with 6mA direct current offset

Test range according to IEC 61557-6: (0.35...1,4)l, for 11,230 mA and (0.35...2)I

an fOr 1,,=10 mA
Selected
nominal current Test range Resolution Test current Accuracy
of RCD
10 mA 3.5 mA..20.0 mA 04 mA 0.35 X 14n..2.0 X Izn
30 mA 10.5 mA..42.0 mA )
100 mA 35 mA..140 mA +10% lan
300 mA 105 mA..420 mA 1mA 0.35 x lan-1.4 X lun
500 mA 175 mA..700 mA

measurement may be performed for positive or negative half-periods of forced leakage current

test current duration ............cc.oooeiiiinnel max. 8,8 s

Measurement of RCD disconnection current I for differential direct current
Test range according to IEC 61557-6: (0.2...2)laq

Selected
nominal Test range Resolution Test current Accuracy
current of RCD
10 mA 2.0 mA..20.0 mA 0.1 mA
30 mA 6 mA..60 mA
100 mA 20 mA..200 mA 1 mA 0.2 X 1zn..2.0 X Izn +10% lan
300 mA 60 mA..600 mA
500 mA 100 mA..1000 mA

measurement can be performed for positive or negative forced leakage current

test current duration ...........cccceeeeieeennn. max. 5,2's
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Measurement of resistance-to-earth Re

Test range according to IEC 61557-5: 0.50 Q2...1.99 kQ for test voltage of 50 V
and 0.56 Q...1.99 kQ for test voltage of 25 V

Range Resolution Accuracy
0.000...9.99 0 0.010 +(2% m.v. + 4 digits)
10.00...99.90 0.1Q

100 Q...999 O 10 +(2% m.v. + 3 digits)
1.00 kQ...1.99 kQ 0.01 kQ

test voltage: 25V or 50 V rms
test current: 20 mA, sinusoidal rms 125 Hz (for f,=50 Hz) and 150 Hz (for f,=60 Hz)
blocking of measurement at interference voltage of Uxy>24 V

maximum measured voltage of interferences Unmax=100 V

maximum resistance of auxiliary earth electrodes 50 kQ

Measurement of resistance of auxiliary earth electrodes Ry, Rs

Display range Resolution Accuracy

000 Q...999 O 10
1.00 kQ...9.99 kQ 0.01 kQ +(5% (Rs+ Re + Ry) + 3 digits)
10.0 kQ...50.0 kQ 0.1 kQ

Measurement of interference voltages
Internal resistance: about 8 MQ

Range

Resolution

Accuracy

0V...100 V

1V

+(2% m.v. + 3 digits)

Selective measurement of earthing with clamps

Range Resolution Accuracy *
0.00 Q...9.99 Q 0.010Q
10.00...99.9Q 0.1Q o -
100 0._999 O 1O +(8% m.v. + 4 digits)
1.00 kQ...1.99 kQ 0.01 kQ

* - at maximum interference current 1 A
o Measurement with additional current clamps,
e The range of interference current is up to 9.99 A.

Selective measurement of earthing with two clamps
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Range Resolution Accuracy *
0.000...9.99 0 0.01Q o -
1009 1990 1o +(10%m.v. + 4 digits)
20.00...99.9Q ) +(20% m.v. + 4 digits)

* - at maximum interference current 1 A
e Measurement with transmitting and receiving clamps.
e The range of interference current is up to 9.99 A.
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Measuring soil resistivity (p)

Range Resolution Accuracy
0.0 Om...99.9 Om 0.1 Om .
100 om_o09 m_|_1om | Dependnon e
1.00 kOm...9.99 kOm 0.01 kOm urement Re
10.0 kOm...99.9 kOm 0.1 kOm

e Measurement with Wenner method,
e  Option for setting the distance in meters or feet,
e  Selecting adistance: 1 m ... 30 m (1 ft ... 90 ft).

Low-voltage measurement of continuity of circuit and resistance

Measurement of continuity of protective conductors and equipotential bondings with £200 mA
current
Measurement range according to IEC 61557-4: 0.12 Q...400 Q

Range Resolution Accuracy
0.000...19.99 O 0.01Q
20.09...199.9 O 0.10Q +(2% m.v. + 3 digits)
200 0...400 Q 10

Voltage at open terminals: 4 V...9V

Output current at R<2 Q: min. 200 mA (lsc: 200 mA..250 mA)
Compensation of test leads resistance

Measurements for both current polarizations

Measurement of resistance with low current
Range Resolution Accuracy

0.00...199.90 010

200 Q...1999 O 10
Voltage at open terminals: 4...9V
Output current < 8 mA
Audio signal for measured resistance < 30 Q + 50%
Compensation of test leads resistance

+(3% m.v. + 3 digits)

Measurement of insulation resistance

Measurement range, according to IEC 61557-2 for Uy = 50 V: 50 kQ...250 MQ
Display range for

Uy =50V Resolution Accuracy
0 kQ...1999 kQ 1kQ
2.00 MQ...19.99 MQ 0.01 MQ + (3% m.v. + 8 digits),
20.0 MQ...199.9 MQ 0.1 MQ [£(5% m.v. + 8 digits)] *
200 MQ...250 MQ 1 MQ

* - for WS-03 and WS-04 leads

Test range according to IEC 61557-2 for Uy = 100 V: 100 kQ...500 MQ
Display range for

Uy =100 V Resolution Accuracy
0 kQ...1999 kQ 1kQ
2.00 MQ...19.99 MQ 0.01 MQ + (3% m.v. + 8 digits)
20.0 MQ...199.9 MQ 0.1 MQ [+(5% m.v. + 8 digits)] *
200 MQ...500 MQ 1 MQ

* - for WS-03 and WS-04 leads
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Measurement range, according to IEC 61557-2 for Uy = 250 V: 250 kQ...999 MQ

Display range for

Uy = 250 V Resolution Accuracy
0 kQ...1999 kQ 1kQ
2.00 MQ...19.99 MQ 0.01 MQ + (3% m.v. + 8 digits)
20.0 MQ...199.9 MQ 0.1 MQ [£(5% m.v. + 8 digits)] *
200 MQ...999 MQ 1 MQ

* - for WS-03 and WS-04 leads

Measurement range, according to |

EC 61557-2 for Uy = 500 V: 500 kQ...2.00 GQ

Display range for

Uy = 500 V. Resolution Accuracy
0 k...1999 kQ 1kQ
2.00 MQ...19.99 MQ 0.01 MQ + (3% m.v. + 8 digits)
20.0 MQ...199.9 MQ 0.1 MQ [£(5% m.v. + 8 digits)] *
200 MQ...999 MQ 1 MQ
1.00 GQ...2.00 GQ 0.01 GO * (4% m.v. + 6 digits)

[£(6% m.v. + 6 digits)] *

* - for WS-03 and WS-04 leads

Test range according to IEC 61557-2 for Uy = 1000 V: 1000 k)...9.99 GQ

Display range for

Uy = 1000 V Resolution Accuracy
0 kQ2...1999 kO 1k
2.00 MQ.. 19.99 MO 0.01 MQ , -
20.0 MO, 199.9 MO 0.1 MO * (3% m.v. + 8 digits)
200 MQ.999 MO 1MQ
1.00 GO..9.99 GO 0.01 GO T (4% m.v. + 6 digits)

Test voltage: 50 V, 100 V, 250 V, 500 Vi 1000 V
Accuracy of generated voltage (Robc [Q] > 1000*Uy [V]): -0% +10% from the set value
Detection of a dangerous voltage before commencing a measurement

Discharging the object tested
Measurement of insulation resistance with the use of UNI-Schuko plug (WS-03, WS-04) be-

tween all three terminals (for Uy=1000 V is not available)

e Insulation resistance measurement for multi-wire cables (max. 5) using an optional external
AutolSO-1000c adapter

e Measurement of voltage on terminals +Rso, -Riso within the range of: 0 V...440 V

e Testcurrent<2 mA

Light measurements

Range for LP-1 probe

Range [Ix] Resolution [Ix] ur?cr:)eer(t::;lty Accuracy
0...399,9 0,1
400...3999 1 f1<6% +(5% m.v. + 5 digits)
4,00 k...19,99 k 0,01k
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Range [fc] Resolution [fc] ur?(’:):r(t:;ilty Accuracy
0...39,99 0,01
40,0...399,9 0,1 f1<6% +(5% m.v. + 5 digits)
400...1999 1
e Probe class B
Range for LP-10B probe
Range [Ix] Resolution [Ix] ur?(l:):r(t:;ar‘llty Accuracy
0...39,99 0,01
40,0...399,9 0,1
400...3999 1 f1<6% +(5% m.v. + 5 digits)
4,00 k...39,99 k 0,01 k
40,0 k...399,9 k 0,1k
Range [fc] Resolution [fc] ur?g:r(t:;?\lty Accuracy
0...3,999 0,001
4,00...39,99 0,01
40,0...399,9 0,1 f1<6% +(5% m.v. + 5 digits)
400...3999 1
4,00 k...39,99 k 0,01 k
e Probe class B
Range for LP-10A probe
Range [Ix] Resolution [Ix] ur?g:r(t:;ilty Accuracy
0...3,999 0,001
4,00...39,99 0,01
40,0...399,9 0,1 o o .
200.3999 1 f1<2% +(2% m.v. + 5 digits)
4,00 k...39,99 k 0,01 k
40,0 k...399,9 k 0,1k
Range [fc] Resolution [fc] ur?cr:):r(t:;zlty Accuracy
0...3,999 0,001
4,00...39,99 0,01
40,0...399,9 0,1 f1<2% +(2% m.v. + 5 digits)
400...3999 1
4,00 k...39,99 k 0,01 k

e Probeclass A

Phase sequence

e Phase sequence indication: in the same direction (correct), opposite direction (incorrect)
¢ Range of network voltages U...: 95 V...500 V (45 Hz...65 Hz)

o Display of phase-to-phase voltages

Motor rotation

e EMF motor voltage ranges: 1V + 760 V AC
e Test current (per phase): <3,5 mA
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10.2 Other technical data

type of insulation acc. to EN 61010-1 and IEC 61557 .........c.cccoeiiiiiiiiiiiciiieeeeee e double
measurement category acc. to EN 61010-1 .......coooiiiiiiiiiiiiiieiiiee e
degree of housing protection acc. to EN 60529...

power supply Of the MeETer.......coo e
alkaline batteries 4x1.5 V LR14 (C) or package of rechargeable batteries SONEL NiMH 4.8 VV 4.2 Ah
parameters of AC adapter for the battery charge................ccceeeiiee 100 V...240 V, 50 Hz...60 Hz
dimensions 288 mm x 223 mm x 75 mm
weight of the meter with batteries.............ccoci i approx. 2.5 kg
storage temMPErature.............coooiiiiiiiii e -20°C...+70°C

working temperature ............ccoceeeiiiiiiniiee e 0°C...+50°C
temperature range suitable for initiating battery charging +10°C to +40°C
temperatures at which loading is interrupted below +5°C and above (or equal to) +50°C

UMIAIEY .ttt et 20%...90%
NOMINAI tEMPEIALUIE ......ceii i e e e e e e e e e e e e eannees +23°C £ 2°C
reference NUMIAILY ........ccooiiiiiii e 40%...60%
altitude (above sea level) .........ccoeeeiiiiiiiiiiie e, e <2000 m

time settings for automatic shut-down when idle (Auto-OFF)...........c..cccccc.. 5, 15, 30, 60 min or off
number of measurements Z or RCD (for charged batteries)...>3000 (6 measurements per minute)
number of measurements R;so or R (for charged batteries)

time of recording (for charged batteries).............cccoccceeenee.

(o157 o] = 1P PP PP PPPPPNN LCD, segment-type
memory of MeasuremMeNt rESUIS ...........ooiuiiiiiiieiiie e 10000 records
recorder memory F 6000 cells

data transmission USB and Bluetooth
quality standarddesign, construction and manufacturing are ISO 9001, ISO 14001, ISO 45001
compliant

the device meets the requirements of IEC 61557 standard

the product meets EMC requirements (immunity for industrial environment) according to the fol-
10WING StaNdards .........cccueiiiiiiii e EN 61326-1 and EN 61326-2-2

EN 55022 Compliance statement

MPI-530 / MPI-530-IT is a class A product. In a domestic environment this product may
cause radio interference in which case the user may be required to take adequate
measures (e.g. increasing the distance between affected products).

Note
SONEL S.A. hereby declares that the radio device type MPI-530 / MPI-530-IT complies with Di-
rective 2014/53/EU. The full text of the EU Declaration of Conformity is available at the following
website address: https://sonel.pl/en/download/declaration-of-conformity/
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10.3 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.

10.3.1 Additional uncertainties according to IEC 61557-2 (Riso)

Significant parameter Designation Additional uncertainty
Position Eq 0%
Supply voltage = 0%
Temperature 0 °C...35 °C = 2%

10.3.2 Additional uncertainties according to IEC 61557-3 (Z)

Significant parameter Designation Additional uncertainty
Position Eq 0%
Supply voltage = 0%
12mlead-0Q

5mlead - 0.011 Q

Temperature 0 °C...35 °C E; 10 mlead — 0.019 Q
20 mlead — 0.035 Q

WS-03 and WS-04 lead —0.15 Q

Phase angle 0° .. 30° Es. 0,6%

Frequency 99%..101% fa E; 0%

Mains voltage 85%..110% U, = 0%

Harmonic Eo 0%

DC component Eqo 0%

10.3.3 Additional uncertainties according to IEC 61557-4 (R £200 mA)

Significant parameter Designation Additional uncertainty
Position = 0%
Supply voltage E, 0.5%
Temperature 0 °C...35 °C E; 1.5%

10.3.4 Additional uncertainties of earth resistance measurement (Rg)
Additional uncertainties according to IEC 61557-5

Significant parameter Designation Additional uncertainty

Position = 0%

Supply voltage E, 0%

° ° 0% for 50 V

Temperature 0 °C...35 °C E; + 2 digits for 25 V
Serial interference voltage E4 +(6.5% + 5 digits)
Resistance of electrodes Es 2.5%
Frequency 99%..101% f, E; 0%

Mains voltage 85%..110% U, Es 0%
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Additional uncertainty caused by serial interference voltage for 3p, 4p, 3p+clamps functions

for 25 V and 50 V)

Re Additional uncertainty
<10 Q +(((-32-107-R, +33-10%)-U} +(-12:107 - R, +13-107)-U,) - 100%+0,026- /U, Q)
210 Q £(((—46-10° R, +1-10~)-U; +(14-10*- R, +19-107)-U,)-100%+0,26,/U, Q)

Additional uncertainty caused by resistance of electrodes

2
Sp=t — 53004 Fu
Ry +10 R, R, +200

~3-10’3+[1+RLJ‘R,, 5-10“][%]

E
Formula is valid for Rs> 200 Q and/or Ry = 200 Q.
Additional uncertainty due to interference current for 3p + clamps function

for 25V and 50 V)

Re Uncertainty [Q]
<50 Q £(4-102-R,-1,])
>50 O £(25-10°-R,-1,)0)

Additional uncertainty due to interference current for double clamps function

Re Uncertainty [Q]
<5Q +(5-10° 'REZ L)
25 Q £(25-10° R 1))

Additional uncertainty for the ratio of the resistance measured with clamps on a branch of a
multiple earthing, to the resultant resistance the as a function of 3p + clamps.

Rc Uncertainty [Q]

<99.9 Q i(5.10*3.R7C2)
- R

>99.9Q £(9:107-25)

Rc[Q] is a value of resistance measured with clamps on the branch displayed by the device,
whereas Ry[Q] is a value of resultant resistance of multiply earthing.

10.3.5 Additional uncertainties according to IEC 61557-6 (RCD)

Ia, ta, Us

Significant parameter Designation Additional uncertainty
Position = 0%
Supply voltage E, 0%
Temperature 0 °C...35 °C Es 0%
Resistance of electrodes Es 0%
Mains voltage 85%..110% U, Es 0%
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10.4 List of reference standards

EN 61010-1:2011

EN 61557-1:2009,-2, 3, 4, 5, 7:2007, -6:2008, -10:2004
EN 60529:2003

EN 61326-1:2009

EN 61326-2-2:2006

EN 1SO 9001:2009/AC:2009

11 Accessories

The full list of accessories can be found on the manufacturer's website.

@0 & | O o

C i ® % _ —
N-1 c3 C-6A F-1A F-2A F-3A

o x x @ @
o >4 X X X X
2 S 2 2 2 °
= 8 < - N e
O o L L L
i @ o} (0} (0] o]
(&} w [TT) [TT} L
= = 2 e 2 2
= = = = =

Rated current 1000 A AC 1000 A AC 10AAC 3000 AAC

Frequency 30Hz..5kHz | 30Hz...5kHz | 40 Hz...10 kHz 40 Hz...10 kHz

Max. diameter

of measured 52 mm 52 mm 20 mm 380 mm 250 mm 140 mm

conductor

Minimum accuracy — <0.3% <1% 1%

Battery power — — — —

Lead length 2m 2m 22m 25m

Measurement 111 600 V 111 600 V IV 300 V IV 600 V

category

Ingress protection IP40 P67
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12 Positions of the meter’s cover

The movable cover enables using the meter in various positions.

< &

1 — Cover as the bottom of the meter
2 — Cover used as a support
3 — Cover in the position that enables convenient use of the meter suspended on the neck by means

of hanging straps

13 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:
Service repairs must be performed only by the manufacturer.
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WARNINGS AND GENERAL INFORMATION DISPLAYED BY THE METER

ATTENTION!

MPI-530 meter is designed to operate at the rated phase voltages of 110 V, 115V, 127 V,
220V, 230 V and 240 V and phase-to-phase voltages 190 V, 200 V, 220 V, 380 V, 400 V
and 415 V.

Connecting voltage higher than allowed between any of the terminals may damage
the meter and cause a hazard to the user.

L-N! U, voltage is incorrect for making a measurement.
L-PE! U, s voltage is incorrect for making a measurement.
N-PE! U, voltage exceedes allowable value of 50 V.
<X Le™SN Phase connected to terminal N instead of L.
a5 Temperature exceeded.
fl Network frequency is outside the range of 45 Hz...65 Hz.
Error during measure | A correct result can not be displayed.
Loop circuit .
mulfunction! The meter should be serviced.
No U ! No U, voltage before the main measurement.
Aborted! The measurement cancelled with ESC.
U>500V1 and Voltage at test terminals exceeds 500 V, before the measurement
continuous audio signal ’ ’
U,>50V! and . _— .
continuous audio signal Voltage at test terminals is higher than 50 V, R. measurement is blocked.
Ul Voltage at test terminals is higher than 24 V but lower than 50 V, R
N measurement is blocked.
LIMIT! Measurement uncertainty R, due to the resistance of the electrodes > 30 %.
Q Interruption in measuring circuit R, or resistance of test probes is higher than
60 kQ.

Interference current of measuring clamps is too high. The measurement may

>
l.>max be affected by additional uncertainty.

PE! and Voltage between the contact electrode and PE conductor exceeds the
continuous audio signal | allowable limit value of U,.

! Displayed on the right side of the result indicates a fault of RCD.

Ug>u! The touch voltage exceeds a preset U, threshold value.

A Test voltage is present on terminals of the meter during Rly, measurements.
NOISE! Signal interferences are too high. The measurement may be affected by
) additional uncertainty.

LIMIT It Activation of current limit during R, measurements.
Status of batteries/rechargeable batteries:

Batteries//rechargeable batteries charged.

— Batteries/accumulators discharged.

BAT Batteries/rechargeable batteries fully discharged.

(on the main field) Batteries/rechargeable batteries fully discharged.
Replace or recharge the batteries.
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