OPERATION MANUAL

METER FOR ELECTRICAL
INSTALLATION PARAMETERS

MPI-505



MPI-505 digital meter is designed to measure fault loop resistance, RCD parameters, insulation
resistance, continuity of protective conductors, low-voltage measurement of low resistances and
test phase sequences.

The mostimportant features of MPI-505 include:
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Measurement of fault loop parameters:

impedance measurement with 23A current at 230V, maximum 44A at 440V (R= 10Q2),
option for measuring in the phase-to-phase, phase-to-PE and phase-to-neutral short circuit,
automatic calculation of short circuit current,

distinguishing between phase-to-neutral and phase-to-phase voltage during the short circuit
current calculations,

measurements in mains with the following rated voltages: 115V/200V, 220/380V, 230V/400V
and 240V/415V frequency range 45...65Hz (test voltage range: 100...440V),

selection of nominal voltage 115V/200V, 220/380V, 230V/400V or 240/415V,

measurement of fault loop impedance in the systems protected by RCD’s without tripping
RCD of 0.01Q resolution, 0.01,

measurement of AC voltages,

quick check of the correct connection of PE conductor with the touch electrode.

Testing RCD’s of AC and A type:

function of auto-measurement for RCD parameters,

the waveform of forced leakage current selected by the user: sinusoidal (start at the rising
or falling edge), pulsating unidirectional (positive or negative),

measurement of normal and selective RCD’s with rated differential currents of 10, 30, 100,
300, 500 and 1000 mA,

measurement of RCD tripping current using rising current,

tripping time measurements at 0.5 |, 11,,, 21,, and 5l,, current,

touch voltage measurement,

measurement of earth resistance,

option for measuring touch voltage and earth resistance without RCD tripping,

quick check of the correct connection of the PE lead using the touch electrode,

option for choosing RCD tripping -voltage to protect the system against exceeding safe
voltage at 25 and 50V levels and additionally for selective RCD’s at 12.5V,

option for simultaneous measurement of |, and t,.

Measurement of insulation resistance:

four test voltages: 100V, 250V, 500V and 1000V,

measurement of insulation resistance up to 3GQ,

automatic discharge of the capacitance of tested object after the insulation resistance
measurement is completed,

acoustic indication of five-second intervals to facilitate capturing time parameters for
insulation resistance measurements.

Low-voltage measurement of resistance:

low-current measurement of resistance with activated beep,

continuity test for the protection conductor with 200mA current for both polarizations of the
test current.

Checking sequence of phases.

Other:

automatic selection of measuring range,

memory of 3500 individual measurement results with the option for data transfer to a PC via
USB,

large, readable display with backlight option,

monitoring of the battery charge status,

AUTO-OFF function,

ergonomic operation,

possibility of power supply from rechargeable batteries.



VIEW FROM THE TERMINALS

Main measuring terminal

Terminal for connecting test leads during the measurements

of fault loop impedance, RCD's, low voltage resistance measurement,
testing circuit continuity and checking phase sequence.

High voltage converter output for insulation
resistance measurements.

R, measurement terminal

Terminal for connecting zero lead during
insulation resistance measurements.

USB socket
Socket for connecting a data cable to your computer.



MPI-505

Exit the function.
Back to previous screen.

Selection of measurement parameters in
individual functions.

After turning the meter on with the button
kept depressed - selection of general
measurement parameters:

- nominal mains voltage,

- parameters measured in RCD AUTO mode,
- Auto-OFF (on/off).

Power on/off. After the meter

is turned ON, the display shows
all digits and symbols (display
test).

Viewing components of the measurement result.
Increasing the value of chosen parameter (when
depressed the action is automatically repeated)
Decreasing the value of chosen parameter (when
depressed the action is automatically repeated).

Starting the measurement Turning the display backlight on/off.
procedure.
Rotary switch of function selection
Selecting the measurement function:
- RCD AUTO automatic measurement of RCD parameters,
- RCD |, - -measurement of RCD tripping current

(or time - alternatively),
- RCD t, I~ L - measurement of RCD tripping time,

so - Measurement of insulation resistance,

2 .}*} - checking sequence of phases,
-RZERO - compensation (zeroing) of leads resistance,
- Reoxnr - measurement of circuit continuity,
- Ry - low-voltage measurement of resistance,
- Z, .« RCD - measurement of fault loop impedance

in the systems protected by RCD's without tripping

RCD of |, 2 30mA,
-Z,yu. Uiy, - voltage and impedance measurement

of fault loop in phase-to-zero or phase-to-phase circuit,
- Z, s U, - voltage and impedance measurement

of fault loop in phase-protective circuit,
- MEM - viewing memory data.

Touch electrode for
testing the connection
of PE conductor
in the the socket.

Approving selected
option. When
measurement is
completed:

- activating the
memory storing
mode

- in the memory
storing mode - saving
the measurement result \
to a chosen cell. G T

DISPLAY

Memory bank and memory

= " cell number.
Parameter configuration mode active.

Memory storing or memory

Signalling the presence of high-voltage \ Additional reading field. viewing mode active.

on Uy, terminals. Units of values Battery charge status.
B i displayed on the
argrapn-\ - additional field.

Warning - important error message

Values displayed on the additional field. p : i
m displayed, read the operating manual.
Ready for measurement. f
h \\\\“V\\\\\ i, iy
\{\ Bank Ce" Fleld for displaying incorrect voltage values:

Multiplication factor of 1. - L-PE! - no U, voltage,
i ’ N > UnUiso kV - L-N! - no U, voltage,
. p- READY Ualan - PE! - conductor PE is not connected.
Interference voltage causing x1/25
additional measurement uncertainty. ﬂbm .Y L- PEl L N' N-PE' AUTO-START
so ZsX RESLitaUp CUIEIED

!\ )
‘ . ' ' 'knm s% Information on complleted measurement
-

\.

Indication of current limiting during
R measurement.

=1
L and N leads swapped.
RCD type y

(selective / standard).

of a RCD parameter in AUTO mode
(MEM function).

- <__>
kVA Information on completed compensation
. of test leads resistance.

Maximum touch voltage. |

Values displayed

on thamain el Maln reading field.

Field for displaying current waveform |,,

A\, - sinusoidal current with positive initial phase,
V" - sinusoidal current with negative initial phase, Units of values displayed on the main field.
- unidirectional pulsating current with positive polarity,

=\~ - unidirectional pulsating current with negative polarity.
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The MPI-505 meter is a modern, easy and safe measuring device. Please acquaint yourself with the
present manual in order to avoid measuring errors and prevent possible problems related to operation
of the meter.
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1 Safety

MPI-505 meter is designed for performing check tests of protection against electric shock in

mains systems. The meter is used for making the measurements the results of which determine safe-
ty of electrical installations. Therefore, in order to provide conditions for correct operation and the cor-
rectness of the 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 determined 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.

The device must be operated solely by appropriately qualified personnel with relevant certificates

to realise measurements of electric installation. Operation of the meter realised 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 the following:

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

= A meter with damaged test leads 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 of a high level
of relative humidity, do not realise measurements until the meter has been warmed up to the
ambient temperature (approximately 30 minutes).

It should be remembered that BAT message appearing on the display indicates that supply volt-

age of the meter is too low. This message signals also that the batteries must be replaced or the

accumulator charged. Measurements performed by means of the meter whose supply voltage is

too low are burdened with additional errors that are impossible to be estimated by the user. Such

measurements must not be relied on in order to state correctness of protection of a network test-

ed.

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

Before measurements may commence, make sure the test leads are connected to the appropri-

ate 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.

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

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

Repairs may be realised solely by an authorised service point.

ATTENTION!
Only standard and additional accessories for a given device should be used, as listed
in the "Equipment" section. Use of different accessories can lead to errors in the test
connection and can introduce additional measurement uncertainties.

Attention:
Due to continuous development of the meter’s software, the actual appearance of the
display, in case of some of the functions, may slightly differ from the display presented
in this operating manual.
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2.1

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 Measurements

WARNING:
During measurements (short circuit loop, RCD), do not touch earthed and ac-
cessible 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.

Selection of general measurement parameters

@ ‘ Keeping SET button depressed,
SET

turn on the meter and wait for the pa-
rameter selection screen.

SEL button is used to go to the next parameter
and to confirm the changes in the currently di-

SEL @ splayed parameter.

Use A and ¥ buttons to change the parameter
value. The value or symbol to be changed is flas-

A - hing.
V- The YES symbol indicates an active parameter,
the na - symbol indicates an inactive one.

@ Set the parameters according to the following algorithm:
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240V

o
v
230V
VN
v
220V no no no Ik
PN VN V' N PN PN
v v v v v
@GED—> 115V GEDYESGED .. GEDYES GEDYES GED 26
Mains Main re-
Parameter ltage RCD-AUTO parameters Auto-OFF sult
vortag of the loop

x0,5

o An . pn | e dap

Symbol(s)

the measurement function,

@ ‘ Press ENTER to validate the last change and go to

ENTER
or

@ Press ESC to go the measurement function without vali-
ESC - dating the last change.

Note:

- Before first measurements, select the mains rated voltage U, (115/200V, 220/380V, 230/400V or
240/415V), used in the area where measurements are performed. This voltage value is used for cal-
culating the values of prospective short-circuit current.

- Symbol ’\, in this case indicates positive phase/polarity, while symbol \/\ - negative.

2.2 Remembering the last measurement result

The 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. When you go to the output screen of a given function, you
can recall this result with ESC button by pressing ENTER. This applies to Z, RCD and Riso measu-
rements. The result of last measurement is remembered even after the meter is turned off and on
again.

2.3 Measurement of alternating voltage (AC)

The meter measures and displays alternating mains voltage in all measuring functions except
R. This voltage is measured for the frequencies within the range of 45..65 Hz. The test leads should
be connected as for a given measuring function.
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2.4 Checking the correctness of PE (protective earth) connections

After connecting the meter according to the dra-
wing, touch the contact electrode with a finger
and wait for about 1 second. When voltage is fo-
und on PE the meter displays symbol PE (error in
the installation; PE connected to the phase con-
ductor) and generates a continuous beep. This
option is available for all measuring functions of
residual current devices (RCD) and for short
circuit loops excluding ZLn,L-L.

Note:

WARNING:
When a dangerous voltage is detected on PE conductor, 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 du-
ring 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.

2.5 Measurement of fault loop parameters

A

If there are residual current devices in the network tested, they should be bypas-
sed by bridging for the period of impedance measurement. However, it should be
remembered that the tested circuit is modified in this way and the obtained re-
sults 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 short circuit loop impe-
dance with Zi.pe function.

A

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.
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2.5.1 Selection of measurement parameters

®

Turn the rotary switch to one of
the loop impedance measure-
ment ranges.

@ Set the parameters according to the following algorithm,
and according to the rules described in general parameters
setting.

NOTE: WS-01 test lead with a mains plug is detected by
the meter and after that it is impossible to select the length
of the test lead (symbol --Eis displayed). Before starting to
measurement, using test leads terminated with banana
plugs, select the appropriate length of the phase conductor,
compatible with the length of the test lead used for measu-
rement.

lf:“l]m
i
i
GED > L Em

Phase con-

Parameter ductor length

Note:

A

Using test leads from known manufacturers and selecting the correct length gu-
arantees the declared measurement accuracy.

2.5.2 Prospective short-circuit current

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

where: Un - mains rated voltage, Zs - measured impedance.
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On the basis of Un rated voltage selected (section 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, hori-
zontal dashes will be displayed instead a short-circuit current value. The following diagram shows vol-
tage ranges for which short-circuit current value is calculated.

Voltage range for which impedance measurement is made
A
- R

115 200
Usnsy 103 70 127 180 A0V 220 440y [v]

220
U,=220V 1|03 X 198 I ‘E\ 342 3E|30 418 |440! [V]
! I 1 |
230
u=230v 103 \ /207 253 / 360 4(')0 440y [v]
I >
103 \ / 216 240 264 / / 373 415 440
U240V T | . U [V]
T \ / ! / / | >
U_, voltage ranges for which short-circuit UL-L voltage ranges for which
current value is calculated short-circuit current value is calculated

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

®

Turn on the meter.
Turn the rotary switch
& to Z/ULn,L-L position.

Depending on the needs, select the measurement parameters accor-
ding to section 2.5.1.
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L1

L2

L3

N

PE
Connect test
leads accor-
ding to the
drawing

a) for measu-
rement in the
L-N circuit

or

b) for measu-
rement in the
L-L circuit

The meter is ready for

measurement.
! /"‘ Phase conductor le-
L l.Elm ngth or the =-E sym-
bol.
[ UL voltage

@ Make measurement by pressing
START push-button.

llEl
LLn

Zs Read the main mea-
"' r surement result: fault
Q loop impedance Zs or

short-circuit current
Ik.

@ To read additional results, use A and
A V¥ buttons.

AL

OPERATING MANUAL MPI-505 version 1.05
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al [ ]

R R
r' r fault loop re-
<3 Q sistance

©)
<=
=
[
i

r‘ ‘ :‘ Q XL
N

' ' ' fault loop re-
) actance
v » (1]
Ik
short-circuit
1
e current or
iC 1 Z
-1 "t A fault loop im-
‘ ' L' ' pedance
F F

([ []]

Mains voltage
at the time of
v measurement

it
.—‘-‘ <

C

Note:

- Enter the result into memory (see section 3.2) or press ESC to return to the voltage measurement.

- When many measurements are made in short time intervals, the meter may emit a large amount of
heat. As a result of this, the enclosure of the device may become hot. This is normal and the meter is
equipped with the protection against excessive temperature.

- Minimum interval between successive measurements is 5 seconds. This is controlled by the meter

which displays the message [{Zal®Afinforming that the measurement can be made.

12 OPERATING MANUAL MPI-505 version 1.05



Additional information displayed by the meter

READY The meter is ready for measurement.
L-NI Voltage on terminals L and N is not within the measura-
) ble range.
Err Error during the measurement.
E N Error during the measurement — voltage dip after the mea-
rru surement.
E[ﬂ] Short circuit malfunction!

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

@

Turn on the meter.
Turn the rotary switch

Depending on the needs, select the measurement parameters accor-
ding to section 2.5.1.

= L1
— L3

Connect
the test
leads
according
to one

of the
drawings.

Checking effectiveness of protection against electric shock
of the enclosure in case of: a) TN b) TT.

OPERATING MANUAL MPI-505 version 1.05
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a)
o o
b);" )
@ 4EN | The meter is ready

for measurement.

) | < Phase conductor le-

L l.Em ngth or the =-F sym-

bol.

<4— U_pe Voltage.

~N - o e
LJdY
4L 4BV A

@ ‘ Make measurement by pressing START push-button.

Remaining issues connected with the measurements are the same as those described for measu-
rements in L-N circuit or L-L circuit.

Note:

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

Additional information displayed by the meter

READY | The meter is ready for measurement.
L-N! For the lead with the plug - voltage on terminals L and N
) is not within the measurable range.
L-PEI Voltage on terminals L and PE is not within the measura-

ble range.

Error messages - as for the L-N and L-L measurement.

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

MPI-505 enables the user to measure fault loop impedance without altering the systems equipped
with RCD's and with the rated current of at least 30mA.
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5o Jumon the meter.
Turn the rotary switch

& l = ' to Z*° position.

L-PE

Depending on the needs, select the measurement parameters accor-
ding to section 2.5.1.

Connect the test leads according to one of the drawings.

W=

m

Remaining issues connected with the measurements are the same as those described for measu-
rements of the L-PE circuit.

Note:

- Maximum measurement time is about 32 seconds. The measurement can be interrupted by
pressing the ESC 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).
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Additional information displayed by the meter

READY | The meter is ready for measurement.
L-NI Voltage on terminals L and N is not within the measura-
) ble range.
L-PEI Voltage on terminals L and PE is not within the measura-
) ble range.
Wn Conductor N is not connected.
Huge noise in the system during the measurement. The
NOISE!} measurement result may be affected by a large, unspeci-
fied uncertainty.

Error messages - as for the L-N and L-L measurement.

2.6 Measurement of RCD parameters

2.6.1 Measurement of RCD disconnection current

@

Turn on the meter.
Turn the rotary switch

Set the parameters according to the following algorithm, and accor-
ding to the rules described in general parameters setting.

1000mA
-
v
500mA
a
v
300mA \/,
- PN
v v
100mA NN 50V [ota Us,Re
- - a -
v w (selective) bé v
30mA VA |§| 25v Us,R:
- S -
v ha (ordlnary) for selectlve RCD’s w
GED — 10mA GED 7\, GED [] @ 12,5V luUs.Re
Current Type Measurement
Parameter|  lan | waveform | of RCD | U | mode
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RCD

Connect the
test leads as
shown on

the drawing.

a([[]]

Hl'l
bin umA

u
-y -
du,= sov ‘ “‘4—
< _ 4

~N - ‘=
\ LAY

The meter is ready
for measurement.

— UL-pe voltage

‘ Perform measurement by pressing START push-

button.

snwi

L[]
n
I\n UmA
L-PE!
Ia

- -

Ju.= s50v ‘ “

N oy

v R | A

Read the main mea-
surement result.
Ia current.

‘ To read additional results, use A and ¥ buttons.

A®
Y&

OPERATING MANUAL MPI-505 version 1.05
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1] ]
n
hin umA
L-PE!
- -Ua U g contact
Mu, = voltage.
Liu.= 50V . ' ' g
X ) ' Y
Y 2=
v L[] ]
3!1
lin UmA
L-PE!
Re Resistance-
A - -
Clu= s0v ' '. ' ‘ to-earth Rg
N -
@ ’ \V} L'.'.' .'
\L
([ ]]
n
I\n UmA
L-PE!
tAI
Cu= sov L"' ' ms
/\ Response
V 'L' time ta at la
current

Note:

- Measurement of ta disconnection time for selective RCD is not available.

- If you select only Ug, Re measurements then these values are measured with 0.4lx, current without
tripping RCD's. If during this measurement, RCD is tripped, further measurements may be carried out
after pressing ESC.

- Due to the nature of the measurement (increase of |, current in steps), measured disconnec-
tion/response time ta in this mode may include a positive error or as a result of RCD inertia, the follo-
wing symbol may be displayed: rcd. If the result is not within the acceptable range for a given RCD,
repeat the measurement in ta mode (section 2.6.2).

- Enter the result into memory (see section 3.2) or press, ESC, to return to displaying only voltage va-
lue. The last measurement result is stored until START button is pressed again or the position of rota-
ry switch is changed. It is remembered even after the meter is turned off and on again.
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Additional information displayed by the meter

READY } The meter is ready for measurement.
L-PEI Voltage on terminals L and PE is not within the measura-
) ble range.
a L and N conductors have been switched (voltage between
Q terminals PE and N).
or The temperature inside the meter has risen above the li-
L mit, the measurement is blocked.

rrd RCD is inactive.

Uk Safe contact voltage exceeded.

2.6.2 Measurement of RCD disconnection time

®

Turn on the meter.
Turn the rotary switch

R
i/ k
’ { to ta position.

Set the parameters according to the following algorithm, and accor-
ding to the rules described in general parameters setting.

1000mA
a
v

500mA
a

v
300mA

-
v

x5 "\/-
V'S -~
v v
100mA x2 NN 50V
V'S V'S
v
x1
A

v

30mA
A

(selective) w

V'S
v
VA EI 25V UaR.

<
4

) for selectlve RCD’s

(ordmary v
@—)mmA@ x0,5 @/\,@ 12,5V t,Us.Re

Multiplication
factor Ian

Measurement
mode

Current | Type

Parameter | Ian waveform | of RCD | Ul
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®
®

@

L2
= P >
PE
Connect
the test
leads as
shown
on the
drawing.
L[] )
The meter is ready
for measurement.
Jﬂ
o dlma
x1
u
-y W) W
Cu.= sov ' <4——— Uype Voltage
/\ N - o ‘-
Ly
\V} e Y

‘ Perform measurement by pressing START push-

button

STAI Ri

(][]
Jn
I\n UmA
x1 L.pE!
tA
N/
Ou= sov .'.' ms
7\ -
v, 1]

Read the main measu-
rement

result: ta disconnection
(response) time.

‘ To read additional results, use A and ¥ buttons.

A®
Y&
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e[ []]
n
I\n UmA
x1 L.PE!
Ug Us con-
A
Tu.= sov . " tact vol-
/\ ' 'l.' v tage.
‘ V 4mY,"an
l \ @ 1]
Jl'l
bin UmA
x1  LPE!
Resistance-
- to-earth R
u.= sov ' ' l £
N ol
v, LLIL

Messages and information displayed by the meter as in Section 2.6.1.

2.6.3 Automatic measurement of RCD parameters

The meter enables user to measure automatically RCD triggering time (ta), disconnection current
(la), contact voltage (Ug) and resistance-to-earth (Rg). In this mode, there is no need to trigger the
measurement for every single measurement and the role of the user is reduced to initiate the measu-
rement and switch on RCD after each tripping. The below table shows maximum number of parame-
ters measured and sequence of measurements for pre-set value of rated current I,,, selected current
waveform, type of RCD (standard / selective) and U, voltage.

Parameters meas- _ Measurement conditions

No. red lan multiplica- Initial phase (polarization)
tion factor

1. Us, Re
2. ta 0.5lan positive
3. ta 0.5lan negative
4.* ta Llan positive
5.* ta Llan negative
6.* ta 2lan positive
7. ta 2lan negative
8.* ta 5lan positive
9.* ta 5lan negative
10.* I positive
11.* Ia negative

* points in which an efficient RCD should be triggered

Parameters to be measured according to the above table are set as described in Section 2.1.
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®

Turn on the meter.
Turn the rotary switch
to

AUTO position.

If displayed parameters differ from those required, set them
according to the following algorithm, and according to the rules de-
scribed in general parameters setting.

1000mA
a
v

500mA

a~
v

300mA

V'S
v

100mA S0V
A PN
v (selective) v

30mA NN [s] 25V

A A V'S

v
(ordlnary for selective RCD's)

GED — 10mA SED ’\/ GED [] 12.5V

Parameter

®

| Current Type U
An waveform of RCD L
t;
= L3
PE
Connect
test leads
according
to the
drawing.
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[ [[]]

n
b 30

u
-
cus s I —
~N

The meter is ready
for measurement.

— UL.pe voltage

Y eI

snwi

[ [[]]

[
c
g

™1

‘-

<>
D

‘ Press START button to start measurement.

After each activation
turn-on tested RCD.

Read the main measu-
rement

result: Eand - good or
d - bad.

‘ Perform further measurements repeating steps

A - from @ or read additional
\L ) WV buttons.

results using A and

OPERATING MANUAL MPI-505 version 1.05

23



Ug Ug
50V contact vol-

L G- s tage.
} N, LIy ’

n
bn umA
L-PE!
Re Re
e D’ B/ Resistance-
/D\UL_ W ' “ ' .kQ to-earth
AV 1 (X
AL e
it p
i Lma response
x112 | pE! time for po-
ta sitive phase
Cu= s0v ' and multi-
@ /\ = plied value

vy» \V '. ': L' of /2 Ian.

AL In

| rLl' response
An mA . f
L-PE! time for
I negative
_ .“ .“ phase.
/\ -

Note:
- The measurement is interrupted, if during measurement of Ug/Rg, RCD has been triggered at 0.5l
current or if RCD has not been triggered in other cases or if a preset value of safe voltage U, has be-

en exceeded.
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- Enter the result into memory (see section 3.2) or press ESC to return to displaying only voltage va-

lue.

Additional information displayed by the meter

Eand RCD in good working order.
bAd RCD not in god working order.
an Switch on the RCD.
the parameter was measured in AUTO mode.

Other information displayed by the meter as in Section 2.6.1.

2.7 Measurement of insulation resistance

WARNING:
The object tested must not be live.

2.7.1 Measurement of insulation resistance of individual objects

Turn on the meter.
Turn the rotary switch

Set the measurement voltage according to the following algorithm,

and according to the rules described in general parameters setting.

1kV

PN
v

500V
a
v

250V
a

v
(SED — 100V

Parameter| Uy

OPERATING MANUAL MPI-505 version 1.05
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Note:

Connect test leads according to
the drawing.

@ The meter is ready

for measurement.

<4——— Voltage present on
tested object.

' \'

¢\

The measurement is performed continuously
s as long as the push-button is held in the pres-
sed position.

@ ‘ Press and hold START push-button.

‘ In order to maintain (block) the measurement
y’ . press ENTER button while holding START but-
e ton pressed. In order to interrupt the measu-
rement, press ESC or START.

100M 1 llul!ﬂ
@ A ‘““\\\\\\\mmiluumumlf Read out the result.

X ! /S
1uc

UL o
-, -,
310

During measurements of insulation resistance, dangerous voltage up to 1 kV
occurs at the ends of test leads of MPI-505.

26
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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 di-
scharge 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).
- During measurement, the meter generates a beep every five seconds - it facilitates capturing time
parameters.
- When the measurement cycle is upheld by pressing ENTER it is indicated by:

- a short break in the beep, when the test voltage has not reached 90% or exceeded 110% of set

value

- a short beep if the test voltage is between 90% and 110% of set value
- Bargraph shows the approximate value of the resistance.
- After completion of measurement, the capacitance of the tested object is discharged by shorting
Riso+ and Riso- terminals with resistance of 100 kQ.
- Enter the result into memory (see section 3.2) or press ESC to return to the voltage measurement.

Additional information displayed by the meter

The tested object is live. The measurement is blocked.

UdELE Immediately disconnect the meter from the tested ob-
ject (both leads)!
Activation of current limit. The symbol displayed is accom-
LIMIT I! . .
— panied by a continuous beep.
NOISE! The tested object is live. The measurement is possible, but

without guaranteed accuracy.

The insulation resistance is too low, the measurement is
HLE terminated. This symbol appears when during the measu-
rement the insulation breakdowns.

. GOpe. N
uu"’, > ol
Measuring range is exceeded.
>1999-- > 300~
448 The tested object is being discharged.

2.7.2 Additional Information

The meter measures the insulation resistance by applying to tested resistance Rx tested voltage
U and measuring current | flowing through it, which is controlled from Riso+ terminal side. In calcula-
ting the value of insulation resistance, the meter applies the technical method of resistance measu-
rement (Rx=U/l). The test voltage is chosen from four values: 100V, 250V, 500V or 1000V.

Inverter output current is limited at 1 mA level. The measurement result is correct, but on the test
terminals the test voltage is lower than voltage selected before the measurement (as illustrated in fi-
gure below). Quite often current limitation may occur in the first phase of the measurement due to
charging the capacity of the tested object.
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Test voltage
A

KV

& \ Actuale

measurements

. . Rxinsulation
IMQ ¥ resistance

2.8 Low-voltage measurement of resistance

A

The meter may be damaged if connected to the voltage exceeding 440Vpc.

2.8.1 Measurement of continuity of protective conductors and equipotential
bondings with £200 mA current

@

Turn on the meter.
Turn the rotary switch

@ The meter is ready

for measurement.

AUTO-START.
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®

START

Connect the test leads according to the
drawing, the measurement starts automa-
tically.

With connected test leads another mea-
surement may be started by pressing
START.

Read the main measu-
rement result which is
the arithmetic mean of
two measurements with
AUTO-START 200mA current flowing
in opposite directions.

Q

}

A®
Y&

To read additional results, use A and ¥ buttons.

il [ []
AUTO-START
Rr
-y resistance at
' ' Q current flow
' ' of +200mA

OPERATING MANUAL MPI-505 version 1.05
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R g RRr
N/ N .
' ' ' ' Q resistance at
-, current flow of

U -200mA

Additional information displayed by the meter

The tested object is live. The measurement is blocked.
UdEE Immediately disconnect the meter from the tested ob-
ject (both leads)!

The tested object is live and under voltage ranging from
NOISE!] 0.1 to 3Vpp (AC+DC). The measurement is possible, but
without guaranteed accuracy.

s Yo - Measuring range is exceeded.

2.8.2 Low-current measurement of resistance

Turn on the meter.
/4 *@\ Turn the rotary switch

= )& to position Rx.

o

@ The meter is ready

for measurement.

AUTO-START
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Connect the test leads
as shown on the dra-
wing.

Read the measure-
ment result.

AUTO-START
R
(12
- o e Q

Additional information displayed by the meter

udEk

The tested object is live. The measurement is blocked.
Immediately disconnect the meter from the tested ob-
ject (both leads)!

The tested object is live and under voltage ranging from
0.05 to 3Vpp (AC+DC). The measurement is possible, but
without guaranteed accuracy.

> 1999 -

Measuring range is exceeded.

2.8.3 Compensation of test leads resistance - autozeroing

®

Turn on the meter.
Turn the rotary switch
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@ Short the test leads.
N L

Perform compensation
by pressing START button.

@ After completing the

auto-zero, the follo-
wing screen will be di-
splayed.

AUTO-ZERO,
-'

Note:

- The message remains on the display after switching into one of the measurement func-
tions (resistance or continuity measurement) indicating that the measurement is made with compen-
sated least leads resistance.

- To remove the compensation, perform the above-mentioned activities but with open test leads. Then

the BFF symbol will be displayed.

Additional information displayed by the meter

The tested object is live. The measurement is blocked.
UdELE Immediately disconnect the meter from the tested ob-
ject (both leads)!
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2.9 Checking sequence of phases

}

®

Turn on the meter.
Turn the rotary switch

L1,
& to position &_%.

Blinking digits indicate
no or low voltage of
the phases.
) 131
A @&
L ILJ
=1 L2
= L —
l 1 PE
— Connect test leads
12 s according to the drawing.
\ - A set of lines moving
y along the bargraph in-
dicates the phase
sequence:
moving to the right -
e consistent,
. ' .‘ ‘ moving to the left -
J opposite.
L L

' Individual phase-to-phase voltages may be read
A@D using A and V¥huttons.

AL
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Lid
u

~
JlLl v

After a few seconds or after pressing ESC button, the meter returns to displaying the phase sequen-
ce.

3 Memory of measurement results

MPI-505 meters are equipped with the memory that can store 3500 single measurement results.
The whole memory is divided into 10 memory banks with 99 cells in each bank. Thanks to dynamic
memory allocation, each of the memory cells can contain different quantity of single measurement re-
sults, depending on the needs. Optimal use of the memory can be ensured in this way. Each measu-
rement result can be stored in a memory cell marked with a selected number and in a selected me-
mory bank. Thanks to this, the user of the meter can, at his/her option, assign memory cell numbers
to individual measurement points and the memory bank numbers to individual facilities. The user can
also perform measurements in any sequence and repeat them without losing other data.

Memory of measurement results is not deleted when the meter is switched off. Thanks to this,
the data can be later read or sent to a computer. The number of a current memory cell or memory
bank is not changed either.

Note:

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

- After each entry of the measurement result to the cell, its number is automatically incremented. Set
the appropriate cell number to allow entering to a single cell of successive measurement results rela-
ting to a given measuring point (facility).

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

- 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.

3.1 Storing the measurement result data in the memory

@ Press ENTER after completion of
the measurement.
The meter is in the memory sto-

ring mode.
ENTER
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Bank  Cell

{

-> o o o Cell is empty.
Riso Zs The cell contains the
measurement results of
- o o .' the displayed types.
' 4R A& A
Rso Zs R It i
$50, 8., Tt AL The cell contains the
' measurement results of
the displayed types.

Press SEL to view the result ty-
pes...
SEL @D
R

..oruse A and ¥ to see indi-
vidual components of the results
(if the bank or cell number does

A- not flash - see section 3.2).

3.2) or leave the current number. Then press

ENTER again. The following screen

appears for a moment, accompanied by three

short beeps, and then the meter returns to di-
=NTER splay the last result of the measurement.

‘ Select the bank and cell number (see section

OPERATING MANUAL MPI-505 version 1.05
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Note:

- In case of RCD's 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 pre-set of Ixn
current or for a different type of RCD set (standard / 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 diffe-
rent lan current are stored, the results concerning a given RCD that have been stored previously will

be lost.

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

Bank Cell

Y

r--
e s o

An attempt to overwrite a result causes

the warning symbol to appear.

Bank  Cell

{

i
JUEf

ENTER

Esc @D

Press ENTER to overwrite the
result or ESC to abort.

3.2 Changing the cell and bank number

36

ENTER

Press ENTER after completion of
the measurement.

The meter is in the memory sto-
ring mode.
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Bank  Cell

{4
® }

SET @D

Bank Cell
1Y)

© }

SET@D

' P |
L S

Press SET.
The cell number is flas-
hing.
To change use A and
WV buttons.

Press SET.

Bank Cell

® }

SET @D

3.3 Viewing memory data

®

tn 09

Zs

|
LIS

The bank number is
flashing.
To change use A and
WV buttons.

Press SET.

The meter returns to the memory
storing mode.

Turn on the meter.
Turn the rotary switch

The content of the last saved cell

/ appears.
i The cell number is flashing.

To change the number of viewed
data bank/cell, press SET button
and then A and ¥ buttons.

If the bank or cell number is
flashing - it may be changed.
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The following table specifies the sequence of data storing for individual measurement results.

No. | Measurement function (result gro-
up) Component results

ZinorZ g orlg
R

1 | Zin L XL
IK or ZL—N or Z|_,|_
Uin
Z peor Ik
R

2 | Zire XL
Ik or Z,pe
ULpE
Z.peRCD| or Ik
R

3 | Zire XL
Ik or ZL.pE|RCD|
UL.pe
R

4 | R£200 mA Re
Rr

5 |Riso
foad/ b Gor RcD AUTO)
Ug
Re
taat 0-5|Any /\V
ta at 050y, />
taat 1lan, /\V
taat Llan, /Y
ta at 2|Any /\V

6 |RCD A
ta at 2lan, \V;
ta at Slan, /\V
ta at 5lan, V/\
tan /\V
tar, \/\
la, /\V
e V/\
as above (12 lines) for pulsing current
/A Nand 'V




Additional information displayed by the meter

AUTO-START

Measurement of ta or Ia was performed using RCD AUTO
function.

in

Measurement made in L-N loop for Z.n, Z.-L function.

Ll

Measurement made in the L-L loop for Z.-n, ZL-L function.

LPE

Measurement made for Z_-pe function.

'.P E alternating with
red

Measurement made for Z.-re function.

3.4 Deleting memory data

3.4.1 Deleting bank data

@

Turn on the meter.
Turn the rotary switch

Set the bank number
to be deleted

Bank  Cell

acc. to section 3.2.
‘.n 3 Set the cell number
before “1”...

-‘,,',\'

[
[’
Lo]

...the cell number di-
sappears, and appe-

) .
ars the @C'L symbol in-
dicating the readiness
to delete.

Bank Cell

=

Y
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© ¥

ENTER

© ¥

ENTER

Press ENTER push-button.

Bank  Cell

[N

i)
drl

The “?” and dh
symbols appear,
asking you to con-
firm deletion.

?

Press ENTER to start deleting or ESC

to abort.

Bank Cell

The deletion pro-
gress is shown on
the display in %.
When deletion is
complete, the me-
ter generates
three short beeps
and sets the cell
number to 1.

3.4.2 Deleting the whole memory

®

Bank

Cell

Ln |

=3
[ |

40

Turn on the meter.
Turn the rotary switch

Set the bank number
between “9” and “0”...
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...the bank number di-

Bank  Cell sappears, and dEl’.
symbol is displayed,
indicating the readi-
ness to delete.

@ ‘ Press ENTER push-button.

CED i | “?” and A sym-

e
I‘l-i

bols appear,
asking you to con-

ENTER Bank Cell ) A
firm deletion.

IC)
-,
LL -
@ Press ENTER to start deleting or ESC
to abort.

The deletion pro-
gress is shown on
the display in %.

| When deletion is
complete, the me-
ter generates
three short beeps
- o o = and sets the cell
number to 1.

ENTER
Bank  Cell

3.5 Communication with a computer

3.5.1 Computer connection accessories

What is necessary in order to operate the meter with a computer is additional accessories, na-
mely a cable for serial transmission and appropriate software. If this package has not been purchased
along with the meter, it can be bought from the manufacturer or an authorized distributor where detai-
led software information is also available.

3.5.2 Data transmission

The meter automatically switches to data transmission mode
after detecting a PC connection through a USB cable
and displays the following screen.
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LSh

.|Lll

To transmit data, follow the instructions of the software.

3.5.3 Software update

Turn on the meter, holding
! ! ENTER and ESC buttons pressed.

ENTER

The meter displays the following screen.

L5h

VDAL
l'Lll

After connecting the meter to a PC using a
USB cable, follow the instructions of the software.
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using the meter.

4 Troubleshooting

Before returning the meter for repair, call the service, perhaps the meter is not damaged, and the
problem has occurred for another reason.
The meter repairs should be carried out only in the outlets authorized by the manufacturer.
The following table describes the recommended procedure in certain situations that occur when

N'l:ﬁf;il:ig?]g Symptom Cause Proceeding
All The meter does not Discharged or incor- Check if the batteries are
start after pressing but- | rectly placed batteries/ | placed correctly, replace
ton d) rechargeable batteries. gnd/or re_charge the batte-
The symbol hF": is di- ries. If this does not help,
splayed during the vol- sgnd the meter for servi-
tage measurement. cing.
Meter turns off during
the initial test.
Measurement errors No acclimatization. Do not perform the mea-
after moving the meter surements until the meter
from cold environment reaches the ambient tem-
to warm and humid perature (about 30 minu-
environment. tes) and dries.
Fault loop Further results obtained | Incorrect connections in | Check the connections
and in the same measuring | the tested mains. and remove defects.
RCD point are significantly
different from each Mains with high noise or | Perform a larger number
other. unstable voltage. of measurements, avera-
ge the results.
Fault The meter indicates the | Incorrectly selected test
loop values close to zero or | leads in the meter set-
zero irrespective of the | tings.
location of measure-
ment and these values
are significantly different
than expected.
RCD During contact voltage | The set value of I, is Set correct Ian.
measurement or earth | too high.
resistance, RCD is Relatively high leakage |Reduce leakage currents.
tripped (RCD is tripped | currents in the installa-
already at 40% of I, set | tion.
value). Error in the installation. | Verify the correctness of
N and PE connections.
During the test the The set value of I, is Set correct lan.
switch is not tripping. too low.
Improper current wave- | Set the proper current
form setting. waveform.
RCD damaged. Test RCD by pressing
TEST button, or replace
RCD.
Error in the installation. | Verify the correctness of
N and PE connections.
During measurements | Tripping time is longer | RCD switch should be
of RCD disconnection than the measurement | considered as faulty.
time.
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Measuring

function Symptom Cause Proceeding
current I‘Ed symbol is
displayed, although the
switch was tripped.
Large differences be- Initial magnetization of | It is normal for some di-
tween the results of re- | the transformer core in- | rect-acting RCDs; try to
peated measurements | side the RCD. perform further measure-
of the tripping time for ments with opposite pola-
the same RCD. rities of differential cur-
rent.
Performing ta or Ia mea- | Touch voltage, which is | Check the connections of
surement is impossible. | generated during ta or the protective conductor.
Ia, measurement, may | Verify the selection of
exceed the value of safe | RCD in relation to the ra-
voltage - then the mea- | ted differential current.
surement is automati-
cally blocked.
The set value of Ian is Set correct Ian.
too high.
Unstable measurement | Significant leakage cur-
result for Ug or Rg, i.e. | rents have high variabili-
the results of suc- ty.
cessive measurements
performed at the same
point of installation differ
significantly from each
other.
The PE symbol does not | Touch electrode is not | Return the meter for se-
appear, although the functioning correctly or | rvicing; using of a mal-
voltage between the the meter input circuits | functioning meter is
contact electrode and are damaged. unacceptable.
PE conductor exceeds | Wrong position of the Touch electrode is active
the detector threshold rotary switch. for the measurements of
(about 50V). the fault loop parameters
and RCD, except Z|.N,L-L
Ui-n,-L functions.
Riso Unstable result when Interferences in the me- | Remove the source of in-

measuring insulation re-
sistance.

asured object .

terferences.

Damaged test leads.

Replace test leads.

Leakage conductance
due to surface resistan-
ces.

Apply three-lead measu-
rement.

The value of Risp is too
low when compared to
the previous value obta-
ined during the measu-
rement on the same ob-
ject performed with high
current and then with
lower current.

It is typical physical
phenomenon: the im-
pact of previously pola-
rized electric dipoles in
the dielectric.

Wait a few minutes and
repeat the measurement.

The meter emits a con-
tinuous beep with short
breaks.

The insulation of tested
object is damaged, the
test voltage differs from
the set value by more

Terminate measurements
- the insulation of tested
object is damaged.

If the situation repeats for
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Measuring

function Symptom Cause Proceeding
than 10%. another tested object, the
During the measure- The insulation of tested | meter must be serviced.

ment of insulation resi- | object is damaged: bre-
stance the operation of | akdowns or sparks in
the meter is disturbed the object.

(e.g., Auto-OFF activa-
ted too early ).

After pressing START | The current limitation Wait a few /several se-
button a continuous be- | device was activated du- | conds without interrupting
ep is generated. ring overcharging the the measurement.
capacity of the tested
object.
After completing the The probes were re- It is forbidden to di-
measurement and re- moved from the tested | sconnect test leads from
moving test leads from | object before the end of | the tested object before
the tested object, it re- | the measurement. the measurement is
mains charged with completed.
dangerous voltage. Faulty discharge sys- If, after completing the
tem. measurement properly the

object is still charged, the
meter must be serviced.

5 Meter power supply

5.1 Monitoring of the power supply voltage

The charge level of the batteries or rechargeable batteries is indicated by the symbol in the right
upper corner of the display on a current basis:

Batteries charged

1 Batteries discharged

]

bﬂt Replace or recharge the batteries!
Note:

e The |JH|: symbol in the display means that the supply voltage is too low and indicates that the bat-
teries must be replaced or recharged.

e Measurements performed with an insufficient supply voltage feature additional errors which the
user is unable to evaluate.

5.2 Replacement of batteries

MPI-505 is powered by four R6 disposable or rechargeable batteries (alkaline batteries are re-
commended). The (rechargeable) batteries are placed in the compartment at the bottom of the enclo-
sure.
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WARNING:
Before replacing the batteries, disconnect the test leads from the meter.

To replace the batteries:

1.
2.
3.

46

Disconnect the leads from the measuring circuit and turn off the meter.

Unscrew the 3 screws and remove the battery compartment (in the bottom of the enclosure).
Replace all batteries. Observe the correct polarity when putting new batteries ("-" on the elastic
part of the contact plate). Reverse polarity will not damage the meter or the batteries, but the me-
ter will not work.

Place and bolt the battery compartment.

After replacement of batteries, the meter when turned on
it starts in the power supply source selection mode.

}
@
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— Acc

SET

Selected power source: rechar-
geable batteries.

‘ Press SEL

to change the power source to batteries.

SET

bAE

_ ‘ Pressing the button again will set the power source
to rechargeable batteries.
a»

Press ENTER to validate the choice
The meter goes to the measurement readiness mode.
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NOTE!
After replacing the batteries/rechargeable batteries, always set the power sup-
ply type. The correct charge indication depends on this setting (the discharge
characteristics of disposable and rechargeable batteries are different).

NOTE!
Have the meter serviced in case of battery leakage inside the compartment.

Batteries must be recharged in an external charger.

5.3 General principles regarding using Ni-MH accumulators

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

- Store the accumulators 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
accumulators are stored for a long time in a high temperature, then the occurring chemical processes
may reduce their lifetime.

- Accumulators NiMH resist normally 500-1000 charging cycles. The accumulators reach their maxi-
mum capacity after being formatted (2-3 charge and discharge cycles). The most important factor
which influences the lifetime of an accumulator is the depth of discharge. The deeper the discharge of
the accumulator, the shorter its lifetime.

- The memory effect is limited in the case of NiMH accumulator. These accumulators may be charged
at any point with no serious consequences. However, it is recommended to discharge them complete-
ly every few cycles.

- During storage of Ni-MH accumulators they are discharged at the rate of approximately 30% per
month. Keeping accumulators at high temperatures may accelerate this process even 100%. In order
to prevent excessive discharge of accumulators, after which it would be necessary to format them, it
is recommended to charge the accumulators from time to time (even if not in use).

- Modern fast chargers detect both too low and too high a temperature of accumulators and react to
the situation adequately. Too low a temperature should prevent the start of the process of charging,
which might damage the accumulator irreparably. An increase of the temperature of the accumulator
is a signal to stop charging and is a typical phenomenon. However charging at a high temperature of
the environment apart from reducing the lifetime causes an accelerated increase of the temperature
of the accumulator, which will be not charged to its full capacity.

- Remember that in the case of quick charging accumulators are charged to approximately 80% of
their capacity; better results may be obtained if the process of charging is continued: the charger goes
then to the phase of charging with a low current and after next couple of hours the accumulators are
charged to their full capacity.

- Do not charge or use accumulators in extreme temperatures. Extreme temperatures reduce the life-

time of batteries and accumulators. Avoid placing devices powered from accumulators in very hot en-
vironments. The nominal working temperature must be absolutely observed.
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6 Cleaning and maintenance

NOTE!
Apply solely the maintenance methods specified by the manufacturer within the pre-
sent 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.

7 Storage

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

e Disconnect all the test leads from the meter.

e Clean the meter and all its accessories thoroughly.

e Wind the long test leads onto the reels.

e In the case the meter is to be stored for a prolonged period of time, the batteries must be re-
moved from the device.

e In order to prevent a total discharge of the accumulators in the case of a prolonged storage,
charge them from time to time.

8 Dismantling and utilisation

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

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

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

Observe the local regulations concerning disposal of packages, worn-out batteries and accumula-
tors.
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9 Technical specifications

9.1 Basic data

= Abbreviation "m.v" used in the specification of measurement uncertainty means a standard mea-

sured value

Voltage measurement

Range

Resolution

Basic uncertainty

0...440V

1V

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

e Frequency range: 45...65Hz

Measurement of fault loop impedance Z.pe, ZiN, Z1-L

Measurement of fault loop impedance Zs
Test range according to IEC 61557:

Test lead Test range Zs
1.2m 0.13...1999 O

5m 0.17...1999 Q

10 m 0.21...1999 O
20m 0.29...1999 O
WS-01, WS-05 0.19...1999 O

Display range:

Display range Resolution Basic uncertainty
0..19.99 Q 0.01Q +(5% m.v. + 3 digits)

20.0...199.9 Q 0.10Q +(5% m.v. + 3 digits)
200...1999 Q 10 +(5% m.v. + 3 digits)

Rated mains frequency f,: 50Hz, 60Hz
Operating frequency range: 45...65Hz

Z, pE)

Rated operating voltage Un v/ Uni-L: 115/200V, 220/380V, 230/400V, 240/415V
Operating voltage range: 100...264V (for Z_.pe and Z,.n) and 100...440V (for Z...)

Maximum test current: 23A for 230V (10ms), 40A for 400V (10ms)
Control of correctness of PE terminal connection by means of a contact electrode (applicable to

Indications of short circuit loop resistance Rs and short circuit loop reactance Xs

Display range Resolution Basic uncertainty
0..19.99 Q 0.01Q +(5% + 5 digits) of Zs value
20.0..199.9Q 0.10 +(5% + 5 digits) of Zs value

e Calculated and displayed for Zs<200Q
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Indications of short-circuit current Ik
Test range according to IEC 61557 can be calculated on the basis of test ranges Zs and rated volta-
ges.

Display range Resolution Basic uncertainty
0.058 ... 1.999 A 0.001 A
2.00...19.99 A 0.01 A
20,0...199.9 A 0.1A Calculated on the basis of
200...1999 A 1A uncertainty for fault loop
2.00...19.99 kA 0,01 kA
20.0...40.0 kA 0,1 kA

Measurement of fault loop impedance Z, peRCD| (without RCD tripping)

Measurement of short circuit loop impedance Zs

Test range according to IEC 61557: 0,5...1999Q for 1.2m leads, WS-01 and WS-05 and 0.51...1999Q
for 5m, 10m and 20m leads

Display range Resolution Basic uncertainty
0..19.99 Q 0.01Q +(6% m.v. + 10 digits)

20.0...199.9 Q 0.10Q +(6% m.v. + 5 digits)
200...1999 Q 10 +(6% m.v. + 5 digits)

It will not trip RCD's of lan 2 30mA

Rated operating voltage U,: 115V, 220V, 230V, 240V

Operating voltage range: 100...264V

Rated mains frequency f,: 50Hz, 60Hz

Operating frequency range: 45...65Hz

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

Indications of short circuit loop resistance Rs and short circuit loop reactance Xs

Display range Resolution Basic uncertainty
0..19.99 Q 0.01Q +(6% + 10 digits) of Zs value
20.0..199.9Q 0.10 +(6% + 5 digits) of Zs value

e Calculated and displayed for Zs<200Q

Indications of short-circuit current Ik
Test range according to IEC 61557 can be calculated on the basis of test ranges Zs and rated volta-
ges.

Display range Resolution Basic uncertainty
0.058 ... 1.999 A 0.001 A
2.00...19.99 A 0.01 A
20,0...199.9 A 0.1A Calculated on the basis of
200...1999 A 1A uncertainty for fault loop
2.00...19.99 kA 0,01 kA
20.0 ... 24.0 kA 0.1 kA

Measurement of parameters of RCD

Rated operating voltage U,: 115V, 220V, 230V, 240V
Operating voltage range: 100...264V

Rated mains frequency fn: 50Hz, 60Hz

Operating frequency range: 45...65Hz
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RCD trigger and response time test ta (for measurement function ta)

Test range according to IEC 61557: 10ms ... to the upper limit of displayed value

Tvoe Setting
yp of multiple Test range Resolution Basic uncertainty
of RCD
values
0i5| lan 0..300 ms
An
General type 2l 0.150 ms
0..40
055|A|n ms 1ms * 2% m.v. +2 digits?
‘1 I An 0..500 ms
. An
Selective 2 lan 0..200 ms
5 lan 0..150 ms

D for Ian = 10 mA and 0.5 Ian uncertainty is + 2% m.v. +3 digits
e Accuracy of differential current setting:

for 1*Ian, 2*Ian and 5*lan

for 0.5*Ian
Effective value of forced leakage current at measurement of RCD disconnection time
Multiplication factor setting
lan 0.5 1 2 5
AV, an | v an | v an | v nn
10 5 3.5 10 20 20 40 50 100
30 15 10.5 30 42 60 84 150 212
100 50 35 100 141 200 282 500 707
300 150 105 300 424 600 848
500 250 175 500 707 | 1000
1000 500 350 | 1000
Measurement of resistance-to-earth Re
Selected
nom:r;zltcur- Test range Resolution Test current Basic uncertainty
of switch
10 mA 0.01kQ2 4mA 0..+10%m.v. +8 digits
..5.00 kQ 0.01 kQ
30 MA 0.01kQ ' 12 mA 0..+10%m.v. £5 di-
..1.66kQ gits
100 mA 1Q..500 Q 40 mA
300 mA 10..166 Q 120 mA o L
500 MA 10.100Q 1Q 200 MA 0..+5%m.v. 15 digits
1000 mA 10Q..50Q 400 mA

Measurement of contact voltage Us in relation to nominal differential current
Test range according to IEC 61557: 10...50V

Test range Resolution Test current | Basic uncertainty
0..10% m.v. £ 5 di-
0.9.9V 0.1V 0.4 X Ian gits
10.0..50.0V 0..15% m.v.
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Measurement of RCD disconnection current Ia for sinusoidal differential current

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

Selected nomi- Basic uncertain-
nal current Test range Resolution Test current t
of RCD Y
10 mA 3.0..10.0 mA
30 mA 9.0..30.0 A 0.1 mA
100 mA 30..100 mA
300 MA 90. 300 WA LA 0.3 X Ian..1.0 X Ian +5 % lan
500 mA 150..500 mA
1000 mA 300..1000 mA

kage current

e test current passage time

it is possible to start the measurement from the positive or the negative half-period of forced lea-

max. 3200 ms

Measurement of RCD disconnection current |a for unidirectional differential pulsed current
Test range according to IEC 61557: (0.4...1.4)Ian for | An=30mA and (0.4...2)la, for | 4n=10mA

Selected nomi- .
. Basic uncerta-
nal current Test range Resolution Test current int
of RCD y
10 mA 4.0..20.0 mA 0.1 mA 0.35 X Ian..2.0 X lan| 10 % lan
30 mA 12.0..42.0 mA )
100 mA 40..140 mA
0,
300 mA 120..420 mA 1mA 035 lan-. 1.4 Xlanf ~ +10 % lsn
500 mA 200..700 mA

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

e test current passage time max. 3200 ms

Low-voltage continuity and resistance measurement

Measurement of continuity of protective conductors and equipotential bondings with £200 mA
current

Measurement range according to IEC 61557-4:Q

Range Resolution Basic uncertainty
0.00...19.99 Q 0.01Q
20.0...199.9 Q 01Q +(2% m.v. + 3 digits)
200...400 Q 10

Voltage at open terminals: 4...9V

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

Measurements for both current polarizations

Measurement of resistance with low current

Range Resolution Basic uncertainty
0.0...199.9 Q 010 .
0,
2001999 1 +(3% m.v. + 3 digits)

Voltage at open terminals: 4...9V

Short-circuit current Isc: 7mA

Audio signal for measured resistance < 30Q + 50%
Compensation of test leads resistance
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Measurement of insulation resistance

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

Test range according to IEC 61557-2 for Uy = 250V: 250kQ...1000MQ

Test range according to IEC 61557-2 for Uy = 500V: 500kQ)...1999MQ

Test range according to IEC 61557-2 for Uy = 1000V: 1000kQ2...3.00GQ

Display range for . ] '
Un =100V Resolution Basic uncertainty
0...1999 kQ 1 kQ

2.00...19.99 MQ 0.01 MQ o
0,
20.0...199.9 MO 0.1 MQ (3% m.v. + 8 digits)
200...500 MQ 1 MQ

Display range for

Un =250V Resolution Basic uncertainty
0...1999 kQ 1kQ
2.00...19.99 MQ 0.01 MQ -
0,
20.0..199.9 MQ 0.1 MQ (3% m.v. + 8 digits)
200...1000MQ 1 MQ

Display range for

Un =500V Resolution Basic uncertainty
0...1999 kQ 1kQ
2.00...19.99 MQ 0.01 MQ o
+ 0,
20.0...199.9 MQ 0.1 MQ + (3 % m.v. + 8 digits)
200...1999MQ 1 MQ

Display range for

Un = 1000 V Resolution Basic uncertainty
0...1999 kQ 1kQ
2.00...19.99 MQ 0.01 MQ -
0,
20.0...199.9 MQ 0.1 MQ (@ % m.v. + 8 digits)
200...1999MQ 1 MQ
2.00 ... 3.00 GQ 0.01 GQ + (4 % m.v. + 6 digits)

Test voltage: 100V, 250V, 500V and 1000V

Accuracy of generated voltage (Robc [Q2] > 1000*Uy [V]): -0+10% from the set value
Detection of a dangerous voltage before commencing a measurement

Discharging the object tested

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

Test current < 2mA

Phase sequence

Phase sequence indication: compatible, incompatible
Range of mains voltage U...: 100...440V (45...65Hz)
Display of phase-to-phase voltages

Other technical specifications

a)
b)
c)
d)
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type of INSUlation ..........c..eeeeiiiiiiiii s double, EN 61010-1 and IEC 61557 compliant
MEASUrEMENt CAtEGOIY .....ccoieuriiieeeeeeiiriiee e e e e e e 1V 300V (Il 600V) wg EN 61010-1
degree of protection of enclosure acc. to EN 60529 .............cooiiiiiiiiiiiie i IP54
meter power supply ............. LR6 alkaline batteries or NiMH rechargeable batteries size AA (4 pcs)
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[o 1100 T=1 0 S (o] o LS SO PP PP PP P UTPPPTP 260x190x60 mm
meter weight about 2.2 kg
STOrAQE TEMPETATUIE ... .eiiiiiie et e e s e e e s s e e e e s s e ernn e e e e e e e nnnnes —20...+60°C
OPErating LEMPEIALUIE ......eiiiiiie ittt ettt st e et e e e et e e e 0...+40°C
humidity ..20...90%

EfEreNCE tEMPEIALUIE ......ouiiiiii ittt ettt et
FEfEreNCE NUMIAILY ....eoiuviiiiiiie ettt e e e
altitude (above sea level)
HIME 10 AUTO-OFF ... e

number of measurements Z or RCD (for Panasonic POWERMAX 3 alkaline batteries) .................
............................................................................................... >3000 (2 measurements per minute)
number of measurements R;sp or R (for Panasonic POWERMAX 3 alkaline batteries)......... >2000
[o 1] o] = PSP PPPPPPP modular LCD
memory of measurement reSUILS ...........ccoeeiiiiiiiiiiii e

data transmission .........cccccevevevveiceennnnn

quality, design and manufacturing are
the device meets the requirements of IEC 61557 standard

the product meets EMC requirements (immunity for industrial environment) according to the follo-
WING StANAArdS ......ccoovviiiiiiie e EN 61326-1:2006 and EN 61326-2-2:2006

9.2 Additional data

Data on additional uncertainties are useful mainly when the meter is used in non-standard condi-

tions and for metrological laboratories for the purpose of calibration.

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

Significant parameter Designation Additional uncertainty
Position = 0%
Supply voltage E> 0% (BAT is not lit)
Temperature 0...35°C Es 2%

9.2.2 Additional uncertainties according to IEC 61557-3 (2)

Significant parameter Designation Additional uncertainty
Position E1 0%
Supply voltage E> 0% (BAT is not lit)
1.2 mlead — 0Q
5mlead - 0.011Q
Temperature 0...35°C Es 10 m lead — 0.019Q

20 m lead — 0.035Q
WS-01, WS-04 leads — 0.015Q

Phase angle 0..30° at the bot-

tom of test range Eo2 0.6%
Frequency 99%..101% = 0%
Network voltage 85%..110% Es 0%
Harmonic Eg 0%
DC component Eio 0%

OPERATING MANUAL MPI-505 version 1.05 55



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

Significant parameter Designation Additional uncertainty
Position E; 0%
Supply voltage E> 0.5% (BAT is not lit)
Temperature 0...35°C Es 1.5%

9.2.4 Resistance of voltage electrode Rs[Q] additional uncertainties ac-
cording to IEC 61557-6 (RCD)

la, ta, Us
Significant parameter Designation Additional uncertainty
Position E; 0%
Supply voltage = 0% (BAT is not lit)
Temperature 0...35°C Es 0%
Resistance of electrodes Es 0%
Network voltage 85%..110% Esg 0%

10Equipment

10.1 Standard equipment

Standard set of equipment supplied by the manufacturer includes:
. MPI-505 meter —- WMPLMPI1505
. set of test leads:
= adapter WS-01 with UNI-SCHUKO plug (CAT Il 300V) and buttons to trigger the measure-
ment and enter the measurement results into the memory — WAADAWSO01
= |eads 1,2m with banana plugs — 3 pcs (yellow WAPRZ1X2YEBB, red- WAPRZ1X2REBB and
blue - WAPRZ1X2BUBB)
USB interface cable - WAPRZUSB
. accessories
crocadile clip — 2 clips (yellow K02 — WAKROYE20K02 and red - WAKRORE20K07)
test prod with banana socket — 3 pcs (yellow— WASONYEOGB1, red - WASONREOGB1 and
blue - WASONBUOGB1)
case L-4 - WAFUTL4
meter harness — WAPOZSZE2
OPERATING MANUAL
operating manual
calibration certificate
Four LR6 alkaline batteries

10.2 Optional accessories

Additionally, the following items that are not included in the scope of standard equipment can be
purchased from the manufacturer or the distributors:
e red test leads with banana plugs:
= length 5m — WAPRZ005REBB
= length: 10m — WAPRZ010REBB
= length: 20m — WAPRZ020REBB
e adapter WS-05 with UNI-Schuko plug — WAADAWS05
e AGT-16C adapter for three-phase, four-contact sockets - WAADAAGT16C
o AGT-16P adapter for three-phase, five-contact sockets— WAADAAGT16P
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AGT-16T adapter for single-phase industrial sockets - WAADAAGT16T

AGT-32C adapter for three-phase, four-contact sockets — WAADAAGT32C

AGT-32P adapter for three-phase, five-contact sockets— WAADAAGT32P

AGT-32T adapter for single-phase industrial sockets - WAADAAGT32T

AGT-63P adapter for three-phase, five-contact sockets — WAADAAGT63P

RCD testing adapter TWR-1J — WAADATWR1J

"SONEL Pomiary Elektryczne" ( SONEL Electrical Measurements) - software for generating mea-
surement reports - WAPROSONPE4

software for creating drawings, electrical installation diagrams "SONEL PE Schematic'-
WAPROSCHEM

software for creating measurement calculations "SONEL PE Kalkulacje” (SONEL Calculations) -
WAPROKALK

calibration certificate

11 Manufacturer

The manufacturer of the device, which also provides guarantee and post-guarantee service is the

following company:

SONEL S.A.
ul. Wokulskiego 11
58-100 Swidnica
Poland
tel. +48 74 858 38 60
fax +48 74 858 38 09
E-mail: export@sonel.pl
Web page: www.sonel.pl

Attention:
Service repairs must be realised solely by the manufacturer.
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WARNINGS AND GENERAL INFORMATION DISPLAYED BY THE METER

MPI-505 meter is designed to operate at the rated phase voltages 115V, 220V, 230V and
240V and phase-to-phase voltages 200V, 380V, 400V and 415V. Connecting voltage
higher than allowed between any of the test terminals may damage the meter and
cause a hazard to the user.

NOTE!

> Y4i - A

and continuous beep

Voltage supplied to the meter exceeds 440V.
Immediately disconnect the meter from the mains!

PE and A

and continuous beep

Incorrect connection of PE conductor (after the touch electrode has been
touched). If the symbol does not appear, even when the voltage between the
touch electrode and PE conductor exceeds the detector triggering threshold
(approximately 50V), the meter must be returned for servicing; using a faulty
meter is not allowed.

Touch electrode is active for the measurements of the fault loop parameters
and RCD, except Z ., U_,.. functions.

a1

Measurement blocked by the thermal protection. Long beep after pressing
START button.

OFt

Measuring range is exceeded.

He

Mains frequency is outside the acceptable limits (45 .. 65Hz).

111
]

Status of the batteries/rechergeable batteries:

Batteries/rechergeable batteries charged,

Batteries/rechergeable batteries discharged.

After replacing batteries/rechergeable batteries set the type of power supply,
as this setting influences the correct indication of the charging status (dis-
charging characteristics of batteries and rechargeable batteries are different).

BAE (on the main field)

Discharged batteries or rechargeable batteries do not allow for stable
operation of the meter. Replace or recharge the batteries.

SupP

:;; (on the additional field)

Power supply type (after replacing the batteries/rechargeable batteries):

Supply type: rechargeable batteries.
Supply type: disposable batteries.

5 (on the additional field)

dAt
UPdE

USB connection is in use:
Data transfer via USB,
Software update mode (via USB).
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