3.10.4 Measurements using AutolSO-1000c

i j WARNING
e During measurements of insulation resistance, dangerous voltage up to 1 kV
occurs at the ends of test leads of the meter.
e |t is forbidden to disconnect test leads before the measurement is completed.
Failure to obey the above instruction will lead to_electric shock with high volt-
age and make it impossible to discharge the tested object.

Select item Riso, to call up the

»
@ @ Riso measurement screen.

Connect AutolSO-1000c adapter.

The meter detects this fact auto-
matically and changes the ap-
pearance of the screen.

@ Enter the measurement settings in accordance with section 3.10.1.

@ @® 13:20:00 | 2018.07-21 | N | 0l o= @@ ¢ The meter is ready for measure-
ment
Live mode
Riso L1 = = 0 UssoL1iz = —V U — interference voltage
2|so L1113 i : g 350 L3 i : x Risomn  Description of function icons
1sOL2-Ls = ISoL2Ls = scrolling down the list of
Risouiy =--Q Usouin =—V 5ka measurements
5oV A H% e 10 wlev | o ‘ [#] 3:;C;I1henngisup the list of meas-
. # [#] #
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Connect AutolSO-1000c adapter
to the lead tested.

ERumY

Press START to start measure-
ment.

During the measurement the
H.V./REC/CONT. diode is lit in
orange.

If any of the voltages exceeds al-
lowable voltage value (50 V),
Object under voltage message is
displayed and the measurement is
blocked.

First, checking of voltages on par-
ticular pairs of wires is performed.

If any of the voltages exceeds al-
lowable voltage, the symbol of this
voltage is displayed (e.g.
VOLTAGE! L1PE), and the
measurement is interrupted.

© 132124 | 2018-07-21 | N | 0l o= @® ¢ View of the screen during meas-

uremen.

A The display shows the symbol of
R =—Q U Y the resistance being measured
R'SO fe 1S0L112 l and the progress bar of this

ISOL1-L3 = ™7 Risov1-13 > 250 MQ RISO MIN measurement.
Riso L2-13 = --- [ v ]
Risouin =1 USoLN = — V 5kQ | The bar shows % of progress of
total measurement.

‘ Uiso = 54 V ‘&’ v Un’ vy ®© ‘

The measurement may be can-
celled at any time using the
« |8 [ @ | oo ’ ?

(ST icon.
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® 1321:50 | 2018-07-21 |

A R

®

N |l |- @@ ¥

2018-07-21 13:21:39

Read out the results.

Signal lights for reaching the limit

Riso L1-12 > 250 MQ
Riso L1-13 > 250 MQ
Riso L2-13 > 250 MQ
Risoui-n > 250 MQ

UisoL112=53V @) l @
UsoL1z3 =53V @ .
UsoL213= 53V @ S0 MIN

Usoun =53V @ 5ka

b0y A Hgy vl 1 ol ‘

. (#]

® 1322227 | 20180721 |

# R

[#] =] “

Nl oo @ ¥
©)

2018-07-21 13:21:39

Riso L1-pe > 250 MQ
Riso L2-pe > 250 MQ
Riso L3-pe > 250 MQ
Rison-pE > 250 MQ

UisoL1-pe= 53V
UisoL2pe= 53V
UisoLa-pe= 53 V
Uison-pe =53V

©

Riso min

5kQ

b0V ngm & wley b o ‘

« (¥]

(#] %] #

The last measurement can be recalled using the El'* icon.

(section 3.7.1 step (4))
(©) the result is within the set lim-
it
() the result is outside the set
limit
(=) assessment not possible

Additional signal lights for each of
the measured lead pairs

noise — too strong interfer-
ence signal recorded

£74 limit — measurement taken at
inverter current limit (e.g.
short circuit in the test object)

Using the slider or icons E@
scroll the screen to read other
measurement results.

Save the measurement to the meter memory using the E icon. A detailed description of
memory management is contained in section 5.3.

® The meter emits a continuous audio signal until test voltage reaches 90% of the pre-
set value (and also when 110% of the preset value is exceeded).

e After completion of measurement, the capacitance of the object tested is discharged
by shorting Riso* and Riso— terminals with resistance of 100 kQ.

92
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Additional information displayed by the meter

IN PROGRESS

A
@

FA

The meter is ready for measurement.
Measurement in progress.

Too high voltage detected on terminals of the meter. Dis-
connects the terminals from the test object.

Interference voltage occurs on the tested object. Meas-
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. Ifit is
displayed after the measurement, it means that the meas-
urement result was obtained during operation with a cur-
rent limiting device (e.g. short circuit in the test object).

MPI-535 — USER MANUAL
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3.11 Low-voltage resistance measurement

3.11.1 Resistance measurement

@ Select item Ry, to call up the
Q Ry measurement screen.

® 133707 | 2018-07-21 | N | ..||| |100% @@ $ Select Autozero to eliminate the
resistance of test leads

IN PROGRESS

Rx > Jp99 Q

. Autozero ‘

* | | | .

® 13:37:47 | 2018-07-21 | N | .Illl | 100« @@ ¢ Follow the on-screen prompts.
#

Description of function icons
O RES Yes — t selection
AUTOZERO . 2 es aCCGp N
No — cancels the action

To eliminate wire
resistance short-
circuit its
endings and
press YES.

After selecting Yes the meter will
give the result reduced by the
resistance of test leads.

[ o Yes ‘ [ HK o |
- Autozero

To disable compensation of the
resistance of leads, repeat steps

Sz with open test leads.
Then the measurement result will

contain the resistance of test
leads.
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® 3aaz | 2072 | N | ..||| |100% @@ $ The meter is ready for measure-

ment.
IN PROGRESS

Rx >1999 Q

‘ Autozero ‘

o Connect the meter to the tested
object.

® Measurement starts automati-
cally.

® During the measurement the
H.V./REC/CONT. diode is it
green and a sound signal is
emitted.

® 13:41:39 | 20180721 | N | ..“I |10« @m@ ¥ Read out the result.
# &

IN PROGRESS

Rx=1,90Q

‘ Autozero ‘

« | | | o

NOTE!
Display of symbols A VOLTAGE! indicates that the tested object is live. The meas-

urement is blocked. The meter must be immediately disconnected from the object.
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o |f the Autozero option was not deselected, (steps ), the meter invariably
reduces the measurement result by the resistance of the previously connected test
leads. Therefore, for each change of the leads, the Autozero procedure must be re-
peated.

® The correction factor is also remembered after restarting the function and/or the me-
ter.

o |f the test leads have been changed to such of a lower resistance than the previous
ones but the Autozero procedure has not been performed, the meter will under-
state the value of the measurement. In extreme cases, the meter may indicate a
negative resistance. Similarly, greater resistance of the leads causes an overstat-
ed result of the measurements.

o Maximum compensation of test leads resistance (Autozero) equals 500 Q.

Additional information displayed by the meter

IN PROGRESS Measurement in progress

VOLTAGE! Incorrect voltage on object.
Interference voltage occurs on the tested object. The meas-
NOISE! urement is possible however it will be burdened with addi-

tional uncertainty that is specified in the technical data.
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3.11.2 Measurement of resistance of protective conductors and equipoten-

tial bonding with £200 mA current

@ % Reonr

Select item Rconr, to call up the
measurement screen.

© 134247 | 20180721 | N | .'||| | 100« @@ % In order to eliminate the impact of

R

=---Q

@) the resistance of test leads on

measurement result, the compen-
sation (autozeroing) of resistance
may be performed. For this pur-
pose, select Autozero.

Rcont max = === Q

| ]

« | | | | ®
® 134312 | 2018-07-21 | N | -llll | o« @@ ¥ Follow the on-screen prompts.

H Ron
DEANVI
S — AUTOZERO -
To eliminate wire
R =

resistance short-
circuit its
endings and
press YES. bNT MAX = === Q

] (%] :‘

‘ . Autozero . =it

MPI-535 — USER MANUAL

Description of function icons
Yes — accept selection
No — cancels the action

After selecting Yes the meter will
measure resistance of test leads 3
times. Then it will give the result
reduced by this resistance.
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® 13:43:39 | 2018-07-21 |

N | ..||| |10« @@ ¥ To disable compensation of the

4 R @) resistance of leads, repeat steps
with open test leads. Then
:
the measurement result will con-
l tain the resistance of test leads.
R Measurement progress
IR/
I AX
« | | | o8
© 13:4403 | 20180721 | N | il |0 @® ¢ Set the acceptable limit resistance
H Reor @) of the measured object.
2018-07-21 13:43:59
R=-0,00Q
‘ Autozero ‘
« | | R
@ ] Using the on-screen keyboard de-
lete the existing value and enter
the required one.
Range: 0...400 Q
T ——— Functions of icons
‘;|L|L|L|L|LLLL|L‘ ‘ — .reject changes and exit to the
Tab ! Y previous screen
: w L || ” accept changes
z B A ‘ 2 ‘
Range: 0 - 400 ‘ « | $ | » ‘
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© 13:44:53 | 2018-07-21 | N | il o+ @® ¢ The meter is ready for
messuremen.

READY! 2018-07-21 13:43:59

R=-0,000Q

Rcont max = 1,00 Q

71 -

« | | e | @

e Connect the meter to the tested
object.

® Measurement starts automati-
cally.

|

® 1346116 | 2018-07-21 | N | ..||| | 100« @@ ¥ Read the measurement result.

% R

The result is the arithmetic mean

2018-07-2113:46:14 of the values of two measure-

ments at a current of 200 mA with

R 0 3 5 Q @ opposite polarities Re and Rg.
= R +R
! Rcont max = 1,00 Q R= %

T W sinal_tignts _for _the _imi
(step (5))

pe ‘ ‘ | =) | “ (® the result is within the set
limit

® the result is outside the set
limit

() assessment not possible

After selecting the bar n on the
right side, a menu will slide out
with additional measurement re-
sults.
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N | il 'ox @® ¢ Re - result obtained for a positive
@) polarity of the measuring current
Rr — result obtained for a nega-
tive polarity of the measuring cur-
rent

@ ® 13:46:32 | 2018-07-21 |
% R
READY! 2018-07-21 13:46:14

©

Rcontmax = 1,00 Q

= |

. %' . §

Noise
Rr=0,310Q
Re=0,390Q

R=0,350Q

Selecting the u bar hides the
menu.

@ Save the measurement to the meter memory using the E icon. A detailed description of
memory management is contained in section 5.3.
The last measurement can be recalled using the [,_‘.'" icon.

@ Press the START button in order
to start the next measurement

without disconnecting test leads

from the object and proceed to

step .

ii NOTE!

Display of symbols A VOLTAGE! indicates that the tested object is live. The meas-
urement is blocked. The meter must be immediately disconnected from the object.

e |f the Autozero option was not deselected, (steps ), the meter invariably
reduces the measurement result by the resistance of the connected test leads.
Then, for each change of the leads, the Autozero procedure must be repeated.

® The correction factor is also remembered after restarting the function and/or the meter.

o |f the test leads have been changed to such of a lower resistance than the previous
ones but the Autozero procedure has not been performed, the meter will under-
state the value of the measurement. In extreme cases, the meter may indicate a
negative resistance. Similarly, greater resistance of the leads causes an overstat-
ed result of the measurements.

e Maximum compensation of test leads resistance (Autozero) equals 500 Q.

Additional information displayed by the meter

The meter is ready for measurement.
Measurement in progress.
VOLTAGE! Too high voltage on the tested object.
Interference voltage occurs on the tested object. The meas-
NOISE! urement is possible however it will be burdened with addi-

tional uncertainty that is specified in the technical data.
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3.12 Phase sequence
@ ( Select item Phase sequence, to
\ 1-2-3 call up the measurement screen.

Wt

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

T e e L1

i

L3
PE

@® 13:55:29 | 20180721 | N | -l'll | 00~ @@ ¥ The meter ready for testing.
M Phase sequence
Uv1e2, Uroas, Uas

values of phase-to-phase voltag-
es
Uirea= 1181V =
Uz13=141,8V signalling the presence of indi-
Uisir = 138,7V vidual phases
]
« | | | o
@ ® 135729 | 20180721 | N | il |00« @@ % The phase sequence is correct ,

Le. the phase sequence s i

clockwise direction.
IN PROGRESS

‘ U|_1_|_2 =1 09,3 \")
, U|_2_|_3 = 120,4 \")
U|_3.|_1 = 149,0 \")

« | | | o
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@ @© 135839 | 2018-0721 | N | il |- @m® % The phase sequence is incor-
rect, i. the phase sequence is
in anticlockwise direction.

U|_1.|_2 = 149,3 \)
U|_2.|_3 =1 25,8 \)
\ U|_3.|_1 = 138,9 \"
« | | | o on
3.13 Motor rotation direction
@ - Select item Motor rotations, to
@ U-v-w call up the measurement
R screen.
® 140312 | 2018-07-21 | N -llll |00 @@ ¥ The meter ready for testing.
M Eengine spin
Uy = -
UV ==
Uw =i
« | | | o f

® Connect the meter to the mo-
tor according to the drawing,
i.e. U terminal do input L1, V
to L2, Wto L3.

® \/igorously rotate the motor
shaft to the right.
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@ ® 14:0318 | 2018-07-21 | N | -llll | 100 @@ ¥ Arrows on the screen rotating
o the right moan tal o mo

tor connected to a 3-phase net-
work will rotate the shaft to the
right.

Uy=131V

Uy=486V

Uy =260V

< | | 8

@ ® 140812 | 2018-07-21 | N -Illl |00 @@ ¥ Arrows on the screen rotating
to the left mean tha the motor

connected to a 3-phase network
will rotate the shaft to the left.

Uy=131V
» Uy=486V
J Uw = 26,0V

« | | | o

® Do not move the test leads during the test.

® Moving disconnected test leads, may induce voltages that result in indicating the di-
rection of rotation.
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3.14 Hluminance

@ D L
©)

® 1410554 | 20180721 |

ﬂ Luxmeter

©)

Range: 0-20000

104 MPI-535 — USER MANUAL

Select item Lux to call up the
measurement screen.

Connect the optical probe.

N | ..||| |100% @@ ¥ Select Limit to set the criterion

of minimum illuminance.

® Select unit.

® Delete the previous value and
enter a new one from the
range of 0...20 000 Ix.

Functions of icons
reject changes and exit to
the previous screen

v accept changes



©® 14254 | 20180721 | N | ..||| |100% @@ § The meter is ready for light
measurement

Live mode
E [Ix] — illumination expressed
in lux (Im/m?)
—_ IX E=-fc E [fc] — illumination expressed
in Im/f? (lumen per square
Evin =300 Ix|  foot)

| | Ew — limit set in steps

@ Place the probe in the test work
plane.

@ ® 141310 | 2018-07-21 | N | -llll | 100« @@ ¥ Read out the result.
ﬂ Luxmeter @
Signal lights for the limit (step
)
@ () the result is within the set
limit
E-= 496 IX E=46,0fc () the result is outside the set
Emin = 300 Ix limit

@ assessment not possible

| |

« | | e | s

Save the measurement to the meter memory using the E icon. A detailed description of
memory management is contained in section 5.3.
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4 Auto measurements

The meter includes automated test procedures.

O] 09:50:16[20]8-11~15| "] 37GB| -llll | 93% @) ¥
ﬂ Main menu @

Measurements

Auto )\
measurements ’@
Record '\f© & Memory

Settings >“'\" e Meter info

4.1 Proceeding auto measurements

® 16:07:51 | 2020-03-26 | il sscniree | .l||| | 100~ @@ ¥ The measurement sequences are
grouped ino two folders:
; = measurements in TN/TT/IT
| Name v |Mud|f'|ed | t K
TN/TT/IT neworks, .
=] ez = measurements dedicated for
EVSE electric vehicles charging sta-
20200326 15:35:03 tions_
=
Select the measuring sequence
from the list.
« | + | R
@ @ 100448 | 2019101 | N | il | oo+ @@ ¥ Connect the meter to the measur-
A Auto measurement - ZIn+ZIpeRCD @) ing system.
Zin -.| In each setting field, enter the type
) of measuring accessory, installa-
Accessory’ [ S }v lk’ (Un) }v I @3%" 3 - m tion parameters and other required
o data.
Zireinen) ..l Description of function icons
- assistance for a particular
nccessory [ | Wew e @32 -B0 measurement
- 2% collapsing setting fields
« ’ | 2 ’ =] } # .7 expanding setting fields
e saving entered measurement
data
@ Press START. The automatic
measurement sequence will start.
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® 10:05:42 I 2019-10-21 |

Nl oo @@ %

<« The screen after completion of
one of sequence measurements.

Description of function icons

[l stopping the procedure and
going to summary

¥) repeating the measurement
with overwriting its result

¥2) repeating the measurement
without losing its previous re-
sult

Il stopping the procedure

pp going to the next step of the
procedure or to the summary.
Time remaining to the next
step is set according to sec.
2.21.

<« Summary screen.

The procedure can be restarted
with the ¥J icon.

Each measurement in a sequence
hides partial results. To call them,
touch the label of such meas-
urement. A window as for a single
measurement will be opened. En-
ter it with the use of the 4@ icon.

Save the measurement to the me-
ter memory using the | icon. A
detailed description of memory
management is contained in sec-
tion 5.3.

All sequence measurements will

@) be saved in one measuring point.

® 2. ®
Zin=18100Q lk=123,7A
Ia=50,0A
% : 5
5=
E o e 1 »
@© 10:06:09 | 2019-10-21 | N\ | -ll“ | 100% [@EEE) ¥
A zin+ziperco
.z, [ =1237A @
Zickq =1,8100 ®@
2 I =924A @
ZL-PE = 2,40 Q @
- o  H @ #
@© 10:06:55 | 2019-10-21 | N\ | -lll' | 100% [@EEE) ¥
ﬁ Measurement point
D Name

|
‘
I soer |

Description

Measurements |

Z.y
20191021 10:06:23

| Model

|
‘ Producer ‘
‘ Test cycle

‘ Serial number

Z, pe[ReD)
2019-10-21 10:06:23

‘I |
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Signal lights for reaching the limit
(¥) the result is within the set lim-
it
@ the result is outside the set
limit
(-) assessment not possible
(U no measurement was made
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4.2 Creating measurement procedures

@® 16:07:51 | 2020-03-26 | il sscnfree | ollll [100x @D % o Select 4, to go to the se-
.INL Auto measurements quence Wizard
| Name v |Modiﬁed |
TN/TTNT .
wonens: | ® Select ==, to add the desired
] measurement procedure.
EVSE
i 20200326 15:35:03
« [+ ] a8
v
@© 16:08:50 | 2020-03-26 | il sscnfree | -llll | 100 EEER %

I\/VAL Auto measurements - auto_1

Y i » From the available items select

Anis gy b @ “ranen ff) Riso the one, which is to be a part of

. ;q: = the procedure. In addition to

o/ RCDLy @ J“ RCD t, e’ RCDauro % Reont standard measurements, the fol-
= = lowing are also available:

®
X

C
\ﬂ
&

()

é Re @; Om Lux E Statement — t?Xt message,
g g % = visual test.
Q Visual
inspection
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©® 16:12:52 | 2020-03-26 | B ssofiee | -l||| | 100 G ¥

J\/\f\. Auto measurements - auto_1* @

Zuseon aeoon)|
Accessory | I;v L{12m }v A ) }v
OS2 616
A L
@® 161540 | 2020-03-26 | il sscnfree | al'll | 100 EEER ¥
e emooo|
Statement ascaoa |
= @sooo|
« + S B 8
@ @® 161819 | 2020-03-26 | il accairee | -llll | 100% EEERY ¥
| Name v |Modif|ed |
TN/TT/NIT
i 2020-03-26 153502
EVSE
i 2020-03-26 153503
7 Measurements 1
. 'Y 2020-03-26 1617:37
— &P
« |+ L
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After each selection, the menu
with step parameters will be
shown.

If the tests contain measurements
in electric vehicle charging sta-
tions, then EV box should be se-
lected.

Description of function icons
assistance for a particular
measurement

2% collapsing setting fields

¢ expanding setting fields

E saving entered measurement
data

is performed by using
icons. Delete the step by using
icon.

e Changing the order of the stﬁ

® Save the procedure by using E
icon. A window will be shown
requesting the name of the pro-
cedure.

The procedure will be available
from the main menu of auto-
procedures. To remove it, select it
with [&| and choose .
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5 Memory of the meter

5.1 Memory settings

® 14:03:04 | 2018-07-21 |

ﬂ Main menu

Auto

measurements

Memory

Meter info

ol il |«<@> % In the main menu select
Settings.

I;é @ Mgsurements

& >'< Settings
e

©)

@® 132300 | 2018-07-22 |

ﬂ Memory settings

Memory settings 't

| | |
Select Memory settings.

P 2X

N | ..||| | o7+ @@ ¥ Two options will appear.

@) e Default settings — restores the
meter memory to default
memory settings. When this op-
tion has been selected, a prompt
will appear asking to confirm the

selection.

e SD card format. When this op-
tion has been selected, a prompt
will appear asking to confirm
that the user wants to format the
SD card.

110

Description of function icons
@@ return to the previous screen

4 return to the main menu
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5.2 Structure of the Memory

The memory of measurement results is of a tree structure (Fig. 5.1). The user can record an un-
limited number of clients. Any number of objects with sub-objects can be created in each client.

Client 1
L+ Location 1
L+ Measurement point 1
L+ Measurement 1

L+ Measurement 2
Ly

L+ Measurement n

= Measurement point 2
L+ Measurement 1
L+ Measurement 2
Ly

L+ Measurement n

=+ Measurement point n

L+ Measurement 1
L+ Measurement 2
L

L+ Measurement n

— ...

L» Location n
L+ Measurement point 1

L+ Measurement 1
[

L+ Measurement n

L+ Measurement point n
L Measurement 1
L+ Measurement 2
L

L+ Measurement n

Fig. 5.1. Structure of meter memory for a single client
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5.2.1 Fundamentals of navigating the Memory menu

@ ® 14:03:04 | 2018-07-21 | Woes| ..||| | s« @ ¥ Select Memory in the main menu.
ﬂ Main menu @

uto )\ =
el TR, 2

== Measurements
measure 2

Memory & )‘{ Settings

Meter info g

©® 132551 | 2018-07-22 | N | ..||| |os% @ ¥ Memory management panel will
appear.
Clents st J o2 Description of function icons
Default . m —
ciient | DefaultClient | [ Adiress | |item inactive
Client| . —/ -
Client 1 0 2 . .
1 Email ’ Phone number || item active
cli1 Sonel \:\ . .
_— iz @@ retuming to the previous
screen
s .
« | | is | i« | f m) going to a lower level of the

active () item

& going to the folder tree of the
active (+) client

ﬂ returning to the main menu

il recording the active item to
the SD card

== expanding the active item
management menu
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® 132710 | 20180722 | N | ..||| | s« @@ ¥ Description of icons in the edit

meny
et it — | + adding a new client

Defaul . . . .

w2t DefaultClient s & editing the active cllent

Client Wokulskiego 11 58-100 Swidnica

Client 1 Email Phone number -
1 - 48583500 l removing the active cllent
clil Sonel Contact person l closmg the menu
.Jan Kowalski
+ ¢ Q @ ®

um
L 1]

© 13:27:35 | 2018-07-22 |

N | il [¢% @@ ¢ To go to a lower level of the fold-
@) er tree:

® activate the required item

] > ¥

e select the W icon.

ﬂ Locations and measurement points

| o
@© 13:2817 | 2018-07-22 | N | -lll' | oo EEER) ¥ @ To go to a higher level of the
(oldr e, et e 48 o

Sone\/ loc1. 3/ locl 32/

= : & @ To move several levels up,
ations Heasurement pornts — select the name of the re-
®

E quired folder on the top navi-
gation bar.
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5.2.2 Adding a new measurements tree
N | il |o» @@ % Add a new client using the ==

© 13:32:49 | 2018-07-22 |

4 clients @ icon.
Clients list |:\ ’ Wt l
Dcel:::‘ DefaultClient Addr I
C"]ent Client 1 Email H Phone number I
clil Sonel Contact person I
+ Q ®
um
L]
® 133306 | 20180722 | N | ..||| |5« @ ¥ Tap and complete the required
L @) fields using the on-screen key-
board:
C B = Client ID,
\ || || = name,
; ; = address:
Address Cit Zip co .
a 2 = city,
\ I | || || = postal code,
: = phone number,
Phone number E-mail Contact person X
= e-mail,
\ || || | = contact person.
« | B o8
cliz Enter the name from the touch

NN EAEREN EREN BN RSN - |
\ Tab lolwlglanlvlululolpl"f g
CapsLocklAllelFlGlHlJlKlLl;l,l#V
il i nlocal s il i) %

| I
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keypad (holding certain buttons for
a longer time triggers Polish char-
acters).

Functions of icons
rejecting changes and return-
ing to step

v accepting changes and going

to step @



® 13:35:24 | 2018-07-22 |

N | il | @® ¥ o Save changes using the [

icon.

® The display will return to the cli-
ent management menu.

N |l |5+ @B ¥ o Tap to activate the selected cli-

A Addclient
D Name
\ oli2 |1l Sonel SA. \
Address city Zip code
‘ Wokulskiego 11 ‘ ‘ SpE ‘ ‘ 58100 ‘
Phone number ] Contact person
‘ +48748583800 ‘ ‘ exporfilinel pl ‘ ‘ John Smith ‘
e 8 Con
© 133552 | 20180722 |
ﬂ Clients @
Clients list Nene)
Sonel S.A.
Default .
Client | DefaultClient Address
C”Ent i Wokulskiego 11 58-100 Swidnica
Client 1
1 Phone number

cli2 | Sonel S.A.

export@sonel.pl

+48748583800

cli1 Sonel

Contact person

John Smith

c-|./

@© 133613 | 2018-07-22 |

ﬂ Locations and measurement points

Sonel SA./

Locations

& | #

ent( | > ).
® Select icon == and ‘&‘ to edit
data.
® Further actions are the same as
in steps .
® To go to the lower level of the
tree:
= tap the label of the required
item,
= activate the required item and
select o

N | .l||| |2« @@y ¥ Creating a new client results in
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[@)] creating a default location for the

measurements.
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® 13:36:29 | 2018-07-22 | N | -llll | s« @m® ¥ To add a new location:
ﬂ Locations and measurement points ® [ ) tap to activate the Location COl-

um,

e expand the edit menu using the

Locations == icon and select == ,

DEFAULT_LOCATIO| .
N LJ ® proceed as in steps @@

names.
@ Select the required item and
using the icons:
- .
& edit the name,

-
{0 remove the name.

+ Q ®
HH
o ® 13:36:58 | 2018-07-22 | N | -llll |2« @@ ¥ Inthe Name field the list of names
F T S S0 " friher use may be defined
(] Name
\ ok | 1] | |
Address Zip code City
\ /|| \ |
E-mail Phone number Contact person
\ il I | |
« | B o8
@ © 13:37:45 | 20180722 93 @) ¥ @ Tap the name creation field
Dofined nR ® and add a new name, the
oo T | Name — same as in step @
| | I @ Using the == icon add the
ocl.1 2 P ] created item to the list of

loc1.2 E]
loc1.3 @ E1®+ iﬂﬂ ——

T
s

| m R = E

s
E
ni

Tap to assign a location from the
list to a required location of the

tee( | > ).

Ok — accept all changes.
Cancel — cancel changes.
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® 13:38:04 | 1I1'IB-07-22|

4 Addiocation

)

|l e @@ ¥
®

| |}

| | k3 | H ‘ loc1.3 | |
Address I Zip code I city

[ Il I |
E-mail | | Phof mber | | Contact person

« | |

@ 13:38:20 | 2018—07*22'

@

M Locations and measurement points

Sonel SA. /

DEFAULT_LOCATI D‘
N

lok3 loc

f

Nl [ @D ¢
@

«\ \::

@ 13:38:42 | 2018—07*22'

@

Sonel SA / [locl 3/

Locatians b4 |

f

Nl [ @D ¢

M Locations and measurement points ©)

Measurement points ]

@

® 13:39:23 | 1I1'IB-07-22|

M Locations and measurement points

Sonel SA / [locl 3/

Nl | @D ¥
®

Locatians =1 Measurement points ]
l loc1.1 J
loc1.2 v
+ & Q [} ®
am
-
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® Save changes using the E icon.

® The display will return to the loca-
tion management menu.

® Activate  the location

(. > ¥

® Select . to go to the lower level
of the tree.

required

The screen for locations and meas-
uring points will appear.

® Tap to activate the Location col-
umn.

® Expand the edit menu using the

== icon and select == ,

® Proceed as in steps and

® Activate the location

. > ¥
® Using the . icon, go to a lower
level of the menu.

® |f necessary, repeat steps .

® Using the == icon expand the edit
me{]u and select:
& to edit location (as in steps

®@)

to enter the search mode
- (section 5.4),
remove.

required
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@® 133907 | 0722 | W | il [=* @D ¥ o Activate the column Measure-
P Locations and measurement points: @ ment points (‘_‘ > |£|)
® Using the == icon expand the

Locations v’.l edit menu and select == to add

a new measurement point (step

).

@ ® 13:40:03 | 2018-07-22 | N -IlII | o8 ¥ Tap and complete the required fields
using the on-Screen keyboar:
point ID,

name,

description,
manufacturer,

model,

serial number,
measuring cycle,

year of manufacture,
safety class,

nominal voltage,

nominal current,

nominal power.

D Name Description

Producer Model Serial number Test cycle

Year of production | Protection class| | Nominal voltagelV] Nominal current[A] Nominal power|W]

L | R R R

Description of function icons
‘ returning to the previous screen
E saving changes
ﬂ returning to the main menu
@ 13:40:09 | 2018-07-22 | N | ollll ER ¥ The measuring point has been

saved

Description of icons in_the edit

Locations Measurement points !/l menu

ppl [ MeasuringPoint1 [ o + addmg a new point

| & editing the active point
Q search mode (section 5.4)
il removing the active point.
(®) closing the menu

«\O\ﬂ #

® The results of measurements performed for all measuring functions can be stored in one
cell of the Measurement points column.

® Only the results of measurements activated by pressing the START 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, preset measurement settings, date and time of the measurement are stored in
the memory.
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® 13:49:39 | 2018-07-22 | N

5.3 Entering the measurement result

2018-07-22 13:49:35

ZL-pE = 3,27 (0]

lk=704A
Ia=500A

ULpe=239,5V

f=50,0 Hz

I (Un)}v
@5 2= m

| ol | 100> @@ %

« |

® 13:50:48 | 2018-07-22 |

ﬁ Save measurement result

N | ..||I [ 100 @D %
[©)

Locations:

loc1.3.1

loc1.3.2 v

Measurement points U

Locations U

Measur  nt points

loc1.3.1 OJ MeasuringPoint1
loc1.3.2 \:\
« &« = & | #

o After the measurement, se-
lect the E icon.

e The menu Entering the
measurement result will ap-
pear (the menu and control
the same as in section 5.1).

e |[f necessary, create a new
location in accordance with
section 5.2.2.

e Select the required meas-
urement point from the loca-
tion or create a new point in
accordance with section

5.2.2 step .

o Tap | to save the result to
memory.

e |n case of cancellation, re-
turn to the measurement
menu using the 4y icon.

Management of objects and sub-objects id possible both in the saving to memory mode
and memory viewing (section 5.4).

MPI-535

— USER MANUAL
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5.4 Viewing saved measurements

® 14:03:04 | 2018-07-21 |

s -llll | aa% @) ¥

E__:! Measurements
I Settings
N

ﬂ Main menu
Auto f\
measuregnts ’@
Memory &
Meter info

® 135047 | 2018-07-22 |

ﬁ Locations and measurement points

N |l oo @ %
[©)

Locations \

Measurement points

v

loc1.3.1 \:\ ‘ pp2 | MeasuringPoint1 {'ZJ ‘
loc1.3.2 OJ
« o+ om Con

© 13:55:22 | 20180722 |

ﬂ Measurement point

ot Jors Jotsar

N |t oo @ ¥
©)

D Name

ppl MeasuringPoint1

Description

Model

|
|
\ Producer ‘ ’
|

Test cycle ‘ ’ Serial number

)
)
\
\

Measurements

Luxmeter
2018-07-20 22:42:23
RCD t
2018-07-20 22:41:28
RCD I

2018-07-20 22:41:12

© e

« | |

120
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Select Memory.

® Go to a location with a meas-

uring point to which the
measurement results were
saved.

® Activate the required measur-
ingpoint (| > ).
e Using the W icon, go to the

contents of the measuring
point.

The list of measuring points
contained in the active point will
be displayed.

Description of controls signalling
that the set limit has been
reached.

(%) condition fulfilled

(®) condition unfulfilled

() limit not defined

To call up the measurements
management menu, activate the

required records (| > &)




® 1335546 | 20180722 | N | ..||| | 100 EER ¥ Descriptio'n of function icons'
e oY 48 eluming fo the previous

screen
" going to details (step @)

D Name. M 1 ] . .
\ oo MeasuringPoint ‘ casurements — [ removing the active record.
S ® |  |Luxmeter "1 1| 1% returing to the main menu
2018-07-20 22:42:23 o
Producer Model @ RCD ta @
2018-07-20 22:41:28
i@ ST RCD I ]
\ H ‘ @ 2018-07-20 22:41:12 -
-« e a8 | #
® 135546 | 2018-07-22 | N | ..||| |10« @m@ § To go to the selected meas-

urement result:

tap the record label,

(b) activate  the record

ﬁ Measurement point

\oc'\ 3/ |loc1.32/

o L N ~ '*' )
\ ppl MeasuringPoint1 ‘ ‘*‘ (‘7‘ > M) and select
®| tomee v
201807 a Y4223
RCD't
Producer Model A
\ ‘ ’ ‘ @ 2018-07-20 22:41:28
i@ ST RCD I
\ H ‘ @ 2018-07-20 22:41:12
. ‘ ‘ 4 | @ | . §
® 135621 | 2018-07-22 | N | ollll | 100« @@ ¥ The value of the required meas-

urement wil b dispayed.

2018-07-20 22:41:25

ta=10ms ©

t,=0..300 ms
U =250V
U=198Vv x 1An ’ v | xian ’ v
f= 50,0 Hz ’ Ny v ’ D v
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5.5 Sharing recorded measurements

© 22:08:37 | 2021-0112 |

E Klienci

Nazwa

OBIEKT1

Lista klientow

OBIEKT1 | #

KAZIMIERZ
AW 45 M8

Artam|
ow

Stacja test

il i~ @

<

LRI || R S e < The following op-

tions are available:

Wt import of all clients from
the memory card to the
meter,

W» export of selected clients
to a memory card,
sending selected custom-
ers via e-mail,

@*@ generating a report in
PDF format and sending
it by e-mail.

e If necessary, select the cus-
tomer (| > &), which is to

be subject to the requested
action.

® Select the icon with the de-
sired action.

Before sending data by e-mail, the Outbox must be configured. See sec. 2.3.3.
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5.6 Searching the meter memory

® 13:58:35 | 2018-07-22 | N | il oo @@ ¢ o From anywhere in the browse
ﬂ Locations and measurement points @ menu select == and Q

Lacations O
DEFAULT_LOCATIO ‘*‘
N U
lok2 loc1.3 \:\ H
®
[ 1]
[ 1]
© 13005 | 20180722 | N | ol |10 @® % o The search menu will be dis-

played.

e In the Settings field, select
the type of the searched ob-

Search result O Settings

| Measurement pot e ject: location or measuring
[ seacheBbion point.
" = ‘H‘ Measurin:Pnint | ® |f necessary, select Search all
clients (| > «).

-« ‘ ‘ us ‘ ‘ “ e In the Name field, enter the
searched phrase from the on-
screen keyboard.

® Select Search.
@ 13se22 | 200722 Nl o @@ ¥ o Activate the required result

] > ¢

® Go to details using the Wp
icon.

Search result ‘ ‘ ‘ Settings

” Measurement point }v

‘pp1 MeasuringPoint1 | |

\:\ Search every client

] ] — ® After the == icon has been
‘ pP2 | MeasuringPoint1 | [} ‘ 0 e selected, the option of record
\ I | editing is also available in ac-

“ cordance with section 5.2.2,
steps (D@

MeasuringPoint

« | oo o
Description of other function
lcons
« returning to the previous
screen

% returning to the main menu
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6 Power supply

6.1 Monitoring of the battery charge status

The device is equipped with a Li-lon battery pack 11.1 V 3.4 Ah. The battery pack includes a cir-
cuit monitoring its charge status, which provides precise level of battery pack charge and a tempera-
ture sensor.

The charging level of the battery pack is indicated by icon on the top bar of the screen on the right

side (section 2 element ).

charging level 80...100%
charging level 60...80%
charging level 40...60%
charging level 20...40%
charging level 0...20%

Joooes

® batteries fully discharged.
® no battery
® no communication with the battery pack

6.2 Replacing rechargeable batteries

MPI-535 meter is powered from SONEL Li-lon rechargeable battery pack.

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.

i t WARNING
If the test leads are left in the terminals during replacement of the batteries,

there is arisk of electric shock.

The internal real time clock is supplied from the battery pack, therefore to avoid deleting the clock
settings, the battery pack replacement may be performed with connected power supply of 12 V DC.
In order to replace the battery pack it is necessary to:

e remove all the test leads from the sockets and turn the meter off,
e  connect the external power supply 12 V DC (to prevent deleting date and time settings)

e remove the four screws of the battery compartment (in the lower part of the casing), Fig.
6.1),

remove the battery compartment,

remove the compartment cover and remove the batteries,

insert a new battery pack,

Insert (snap) the compartment cover,

Insert the compartment in the meter,

screw the 4 screws of the battery compartment.
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Fig. 6.1. Replacing the battery pack

C NOTE!
Do not use the meter when the accumulator compartment is removed or open or pow-
er it from other sources than those mentioned in this manual.

6.3 Charging the rechargeable batteries
Charging the battery pack of the device is started automatically after connecting:
e 2V DC power supply adapter,

e  charging cable for the car cigarette lighter.
Charging is indicated by the "'7‘ icon next to the battery symbol on the top bar and by the

H.V./REC/CONT. diode. The temperature of the battery and the ambient temperature influence the
charging process. If the battery temperature is below 0°C or higher than 45°C, the charging process is
stopped.

Indication of charging status
e charging
o  meter off — diode H.V./REC/CONT. is lit green @
o  meter on — charging signalled only by an icon on the display *7‘“ —

® damage
meter off — diode H.V.JREC/CONT. flashes green every 0.5 second [
o  meter on — error signalled by an icon on the display

o

Due to interferences in the network or to high ambient temperature, the charging pro-
cess of rechargeable batteries may finish prematurely. When charging time is too short,
turn off the meter and start charging again.
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6.4 General rules for using Li-lon rechargeable batteries

126

Store the half-charged battery pack in a plastic container placed in a dry, cool and well venti-
lated place and protect them from direct sunlight. The battery pack may be damaged if
stored when fully discharged. The ambient temperature for prolonged storage should be
maintained within the range of 5°C...25°C.

Charge the batteries in a cool, well-ventilated place at a temperature of 10°C ... 28°C. Mod-
ern fast chargers detect both too low and too high temperature of rechargeable batteries
and react to the situation adequately. When the temperature is too low, charging should be
prevented as it may irreparably damage the batteries. The increase in temperature of the
battery pack may cause electrolyte leakage and even its ignition or explosion.

Do not exceed the charging current, as it may result in ignition or "swelling" of the battery
pack. "Swollen" battery pack must not be used.

Do not charge or use the batteries in extreme temperatures. Extreme temperatures reduce
the lifetime of rechargeable batteries. Always observe the rated operating temperature. Do
not dispose the battery pack into fire.

Li-lon cells are sensitive to mechanical damage. This kind of damage may cause their per-
manent damage and thus - ignition or explosion.

Any interference in the structure of Li-ion battery pack may cause its damage. This may re-
sult in the ignition or explosion.

A short-circuit of the battery poles "+" and "-" may permanently damage the battery pack or
even cause its fire or explosion.

Do not immerse Li-lon battery in liquids and do not store in humid conditions.

If the electrolyte contained in the Lithium-lon battery pack, contacts eyes or skin, immediate-
ly rinse the affected place with plenty of water and consult a doctor. Protect the battery
against unauthorised persons and children.

When you notice any changes in the Lithium-lon battery pack (e.g. changes in colour, swell-
ing, excessive temperature), stop using the battery pack. Li-lon batteries that are mechani-
cally damaged, overcharged or excessively discharged are not suitable for use.

Any misuse of the battery may cause its permanent damage. This may result in the ignition.
The seller and the manufacturer shall not be liable for any damages resulting from improper
handling Li-lon battery pack.
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7 Cleaning and maintenance

NOTE!

A

The meter has been designed for many years of reliable use, provided that the following recom-
mendations are observed for its maintenance and care:

1. THE METER MUST BE DRY. Wipe the dampened mater.

2. THE METER MUST BE USED AND STORED IN NORMAL TEMPERATURES. Extreme
temperatures may shorten the life of electronic components and distort or melt plastic parts.

3. THE METER MUST BE HANDLED CAREFULLY AND GENTLY. Dropping the meter may
damage its electronic elements or the housing.

4. THE METER MUST BE KEPT CLEAN. From time to time wipe the housing with a damp cloth. DO
NOT use chemicals, solvents or detergents.

5. CLEAN THE PROBES WITH WATER AND DRY THEM Before the probe is stored for a
prolonged period of time it is recommended to grease it with any machine lubricant.

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

6. 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:
Disconnect all the test leads from the meter.

Clean the meter and all its accessories thoroughly.

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
storage, charge them from time to time.

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 kind.

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

Before the equipment is sent to a collection point, do not dismantle any elements.
Observe the local regulations concerning disposal of packages and used batteries/rechargeable bat-
teries.
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10 Technical data

10.1 Basic data

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

10.1.1 Measurement of alternating voltages (True RMS)

Range Resolution Accuracy
0.0V...299.9V 01V +(2% m.v. + 4 digits)
300 V...500 V 1V +(2% m.v. + 2 digits)
Frequency range: 45...65 Hz
10.1.2 Frequency measurement
Range Resolution Accuracy
45.0 Hz...65.0 Hz 0.1 Hz +(0.1% m.v. + 1 digit)

Voltage range: 50 ... 500V

10.1.3 Measurement of fault loop impedance Z, pg, Z. N, Z1L

Measurement of fault loop impedance Zg

Test range according to IEC 61557-3:

Test lead Test range Zs
1.2m 0.130Q...1999.9 Q
5m 0.170Q...1999.9 Q
10m 0.2100...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...19.999 Q 0.001 Q +(5% m.v. + 0.03 Q)
20.00...199.99 Q 0.01Q +(5% m.v. + 0.3 Q)
200.0...1999.9 Q 0.10Q +(5% m.v. +3 Q)

Rated operating voltage Unn/ 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,.n) 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

128

Display range

Resolution

Accuracy

0...19.999 Q

0.001 Q

+(5% + 0.05 Q) of Zs value

Calculated and displayed for Zg< 20 Q
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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...1.999 A 0.001 A
2.00...19.99 A 0.01 A
20.0..199.9A 01A Ca'cu'agsgu‘:gct;‘?ofa“s of
200...1999 A 1A fault loop
2.00...19.99 kA 0.01 kKA
20.0 ...40.0 kA 0.1 kA

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

10.1.4 Measurement of fault loop impedance Z, peRrcp (Without triggering of
RCD)

Measurement of fault loop impedance Zg
Test range according to IEC 61557-3:

e (0.50...1999 Q for 1.2 m leads, WS-03 and WS-04
e 0.51..1999 Q for 5m, 10 m and 20 m leads

Display range Resolution Accuracy
0..19.99 Q 0.010Q +(6% m.v. + 10 digits)

20.0...199.9 Q 0.10 o -

200..1999 0 10 (6% m.v. + 5 digits)

It will not trip RCDs of Ix, 2 30 mA

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...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..19.99 Q 0.01Q +(6% + 10 digits) of Zs value

e Calculated and displayed for Zs <20 Q
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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...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 accuracy for fault loop
2.00...19.99 kA 0.01 KA
20.0 ...40.0 kA 0.1 kA

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

10.1.5 Measurement of parameters of RCD

Measurement of RCDs type: AC, A, B, B+, F, EV

Rated operating voltage U.: 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...65 Hz

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

Setting
ong’D ‘:)flén‘l”altl'_ Test range Resolution Accuracy
ues
= General type | 0.5 I 0..300 ms (TN/TT)
= Short-time de- 1 1y, 0..400 ms (IT)
lay type 2 lan 0..150 ms
= AC module in 51, 0.40ms
EV type 1ms +(2% m.v. + 2 digits)"
0.5 lan 0..500 ms
Selective 1 Lo
2 lan 0..200 ms
5 Ian 0..150 ms
1 lan 0.0..10.0 s 0.1s
SURoM [0 t00ms tms | H@%my.+3dats
50 I, 0..40 ms

" for Iy, = 10 mA and 0.5 I, accuracy is (2% m.v. + 3 digits)
2 for measurements acc. to IEC 62955
3 for measurements acc. to IEC 62752

e Accuracy of differential current setting:

fOr 1™1an, 2%lan, 5 1an «eeeeemeeeeree e 0..8%
FOr 0.5 [ an «ervereeieee et e -8..0%
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Effective value of forced leakage current at measurement of RCD disconnection time
(does not apply to RCD EV 6 mA DC and RCM) [mA]
Multiplication factor setting

lan 0.5 1
AV [AYAY [ANA) == . NN [AYA) =
10 5 3.5 3.5 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
Ian 2 5
Ny NN nn == Ny NN nn ==
10 20 40 40 40 50 100 100 100
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, = 110V, 115V and 127 V and IT network

Effective value of forced leakage current at measurement of RCD disconnection time
(applies to RCD EV 6 mA DC and RCM) [mA

I Multiplication factor setting
An 1 10 33 50
6 mA DC acc. to IEC 62955 6 60 200 —
6 mA DC acc. to IEC 62752 6 60 — 300
Measurement of resistance-to-earth Re (for TT)
Selected
nominal cur- Test range . Test
rent Resolution current Accuracy
of RCD
10 mA 0.01...5.00 kQ 001 kQ 4 mA 0..+10% m.v. +8 digits
30 mA 0.01...1.66 kQ ) 12 mA 0..+10% m.v. +5 digits
100 mA 1...500 Q 40 mA
300 mA 1...166 Q 120 mA o -
500 MA 1.100 0 1Q 200 mA 0..+5% m.v. £5 digits
1000 mA 1..50 Q 400 mA

Measurement of touch voltage Ug in relation to nominal differential current
Test range according to IEC 61557-6: 10.0 V...99.9 V

VR EEE Resolution st Accuracy
current
0..99V 0%...10% m.v. £5 digits
10.0...99.9 V. 0.1V 04 X lan 0%...15% m.v.
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Measurement of RCD disconnection current I, for sinusoidal differential current
Test range according to IEC 61557-6: (0.3...1.0)lan

Selected nomi-
nal current Test range Resolution Test Accuracy
of current
RCD
10 mA 3.0..10.0 mA
30 mA 9.0..30.0 mA 0.1 mA
100 mA 30..100 mA
300 mA 90300 mA oA 0.3 X Izn..1.0 X lan +5% lan
500 mA 150..500 mA
1000 mA 300..1000 mA
L]

it is possible to start the measurement from the positive of the negative half of forced leakage current
e testcurrent duration............cccociniiennn. max. 8.8 s

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)l4, for 1,,230 mA and (0.35...2)I4, for 1,,=10 mA
Selected nomi-
nal current Test range - Test
of Resolution current Accuracy
RCD
10 mA 3.5..20.0 mA 0.35 X Ian--2.0 X lan
30 mA 10.5.42.0 mA 0-1mA
100 mA 35..140 mA +10% lan
300 mA 105..420 mA 1 mA 0.35 X lso--1.4 X Ian
500 mA 175..700 mA
L]

measurement may be performed for positive or negative half-periods of forced leakage current
o test current duration...........cccceveeeiiinnnns max. 8.8 s

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

Selected nom- Test range
inal current Resolution Current Accuracy
of RCD
6mA" 1.0..6.0 mA 0.1 mA 1.0..6.0 mA +6% |an
10 mA 2.0..20.0 mA 0.1 mA
30 mA 6..60 mA
100 mA 20..200 mA 1 mA 0.2 X Izn.-2.0 X Ian +10% lan
300 mA 60..600 mA
500 mA 100..1000 mA
L]

measurement can be performed for positive or negative forced leakage current
test current duration (does not apply to RCD EV and RCM)
1)

............................................ max. 5.2s
test current duration (applies to RCD EV and RCM)

mACC. O IEC B2955 ... oo e e e e e e —a e e e e eaaaes 30s
#ACC. O IEC B2752......eeeeeeeeeeeeee e ettt e e e e e e et e e e e e e e e e e e e aaaaes 40 s
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10.1.6 Measurement of resistance-to-earth Re

Test range according to IEC 61557-5: 0.50 Q...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
0.00...0.35 Q 0.01Q +(2% m.v. + 10 digits)
0.35...9.99 Q 0.01Q +(2% m.v. + 4 digits)
10.0...99.9 Q 010

100...999 Q 10 +(2% m.v. + 3 digits)
1.00...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...999 Q 10

1.00...9.99 kQ 0.01kQ +(5% (Rs+ Re+ Ry) + 3 digits)

10.0...50.0 kQ 0.1kQ

Measurement of interference voltages
Internal resistance: approx. 8 MQ

Range Resolution Accuracy
0...100 V 1V +(2% m.v. + 3 digits)
Selective measurement of earthing with clamps
Range Resolution Accuracy *
0.00...0.35 Q 0.01Q +(8% m.v. + 10 digits)
0.35...9.99 Q 0.01 Q
10.0...99.9 Q 0.10Q
o .-
700,999 O 10 1(8% m.v. + 4 digits)
1.00....1.99 kQ 0.01 kQ

* — at maximum interference current of 1 A
e Measurement with additional current clamps C-3,
e The range of interference current is up to 9.99 A.

Selective measurement of earthing with two clamps

Range Resolution Accuracy *
0.00...0.35 Q 0.01Q +(10% m.v. + 10 digits)
0.35...9.99 Q 0.01Q o .
1001990 10 +(10% m.v. + 4 digits)
20.0...99.9 Q ’ +(20% m.v. + 4 digits)

* — at maximum interference current of 1 A
e Measurement with transmitting clamps N-1 and receiving clamps C-3.
e The range of interference current is up to 9.99 A.
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Measuring soil resistivity (p)

10.1.7 Low-voltage measurement of continuity of circuit and resistance

Measurement of continuity of protective conductors and equipotential bonding with 200 mA +

current

Measurement range according to IEC 61557-4: 0.12...400 Q

Range Resolution Accuracy
0.0...99.9 Om 0.1 Om .
100...999 Om 10m Ziﬁggj'ggtﬁg ine ac-
1.00...9.99 kOm 0.01 kQOm urement Re
10.0...99.9 kOm 0.1 kKOm

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

Range Resolution Accuracy
0.00...19.99 Q 0.01Q
20.0...199.9 0 0.1Q +(2% m.v. + 3 digits)
200...400 Q 10

Voltage at open terminals: 4 V...9V
Output current at R<2 Q: min. 200 mA (Isc: 200 mA..250 mA)
Compensation of test leads resistance

Measurements for both current polarizations

Measurement of resistance with low current

Range Resolution Accuracy
0.0..199.9 Q 010 o L
2001999 O 10 +(3% m.v. + 3 digits)

134

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

Output current < 8 mA

Audio signal for measured resistance < 30 Q + 50%

Compensation of test leads resistance
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10.1.8 Measurement of insulation resistance

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

Display range for

Uy =50 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...250 MQ 1MQ

* — 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

Test 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
Test range according to IEC 61557-2 for Uy = 500 V: 500 kQ...2.00 GQ

Display range for

Uy = 500 V Resolution Accuracy
0...1999 kQ 1kQ
2.00...19.99 MQ 0.01 MQ +(3% m.v. + 8 digits)
20.0...199.9 MQ 0.1 MQ [+(5% m.v. + 8 digits)] *
200...999 MQ 1 MQ
1.00...2.00 GQ 0.01 GQ (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 kQ...4.99 GQ

DISS,:a: ;ggg% for Resolution Accuracy
0...1999 kQ 1kQ
500139510 oo (3% m. + 8 dgis)
200...999 MQ 1 MQ
1.00...4.99 GQ 0.01 GQ +(4% m.v. + 6 digits)
5.00...9.99 GQ 0.01 GQ unspecified

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

o 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

10.1.9 Light measurements

Measuring ranges of LP-1 probe
Range Resolution Spectral o
[IxﬁJ [Ix] unc':)ertainty SRR
0...399.9 0.1
400...3999 1 f1<6% +(5% m.v. + 5 digits)
4.00 k...19.99 k 0.01 k
Range Resolution Spectral Accuracy *
[fc] [fc] uncertainty
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
* above a reading of 6000 Ix / 600 fc, accuracy is not specified
Measuring ranges of LP-10B probe
Range Resolution Spectral Accuracy
[Ix] [1x] uncertainty
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 Resolution Spectral
[fc]g [fc] un(fertainty ()
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
Measuring ranges of LP-10A probe
Range Resolution Spectral Accuracy
[Ix] [Ix] uncertainty
0...3.999 0.001
4.00...39.99 0.01
toogggggg 01'1 f1<2% +(2% m.v. + 5 digits)
4.00 k...39.99 k 0.01k
40.0 k...399.9 k 0.1k
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Range Resolution Spectral Accuracy
[fc] [fc] uncertainty
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 0.01k

e Probeclass A

10.1.10 Phase sequence

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

10.1.11 Motor rotation
e EMF motor voltage ranges: 1V =500 V AC

e Test current (per phase): <3.5 mA
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10.2 Other technical data

a

)
b)
c)
d)

)

)

type of insulation ...........cccoevviiiiiiii double, according to EN 61010-1 and IEC 61557
measurement Category .........uevveeviiiiiieeee s IV 300 V (111 500 V) according to EN 61010-2-030
housing degree of protection for the housing acc. to EN 60529 ................. IP51 (with closed sealing plug)
MELEr POWET SUPPIY....ciiiiiiiiiiiiiee ittt e e sttt e s ... Li-lon 11,1V 3,4 Ah 37,7 Wh
parameters of AC adapter for the battery charge...........cccccovviiiiiiiiiiiiiii s 12VDC/25A
......................................................................... 100 V...240 V, 50 Hz...60 Hz (mains)
AIMENSIONS ..ttt s e e 288 mm x 223 mm x 75 mm
weight of the meter with batteries ... approx. 2.5 kg
storage temperature -20°C...+60°C
0OPErating tEMPEIAtUIE. ......o.uiiiiiiie ittt et e e e e e eneeeeane 0°C...+45°C
temperature range suitable for initiating battery charging.............cccccovvviiiiiiiiiiiie s +10°C...+40°C
temperatures at which the charging process is interrupted . .<+5 °C and = +50°C
[T T3 21T 1 Y PSSP 20%...90%
reference temperature.... ...123°C £ 2°C
reference humidity ......... ..40%...60%
altitude (ADOVE SEA IEVEI): ... <2000 m
HIME UNLIT AULO-OFF ..ot e e e e e e e e e eaaaans 2 min, 5 min or off
number of measurements Z or RCD (for batteries)..........cccccocvrrnennne. >3000 (6 measurements/minute)

number of measurements Riso or R (for charged batteries) ............cccocoriiiiiiiiieiceece, >1000

display .. colour LCD TFT, touchscreen
................................... 800 x 480 pixels
............................................................................................................................................... diagonal 7"
memory of MEaSUreMENt FESUILS ..........cocuiiiiiiie e s unlimited
AAtA trANSIMISSION ...ttt e e e et e e e e e e e e e e e e e e e UsSB
quality standard ................ design, construction and manufacturing are ISO 9001, ISO 14001, ISO 45001 compliant
the device meets the requirements of standard ...............ccccoviiiiiiiiii i, IEC 61557
the product meets EMC requirements (immunity for industrial environment) according to the following
SEANAAIAS. ...ce e EN 61326-1 and EN 61326-2-2

C EN 55022 Compliance statement
MPI-535 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).

SONEL S.A. hereby declares that the radio device type MPI-535 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/

10.3 Bluetooth specification

(V=T 1o o T TSRS R PRSP SO PP PPN v4.2 Classic, BLE
frequency range 2412 MHz...2472 MHz
modulation MEethod ...........ooviiiiii e GFSK/m/4DQPSK/8DPSK/LE
FECEIVET SENSITIVILY ... e down to -92 dBm
maximum radio frequency power (EIRP) ..........cccoooiiiiiiiie 8.3 dBm (ca. 6.8 mW)
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10.4 Additional data

Data on additional

uncertainties are

useful

mainly when

the meter is

non-standard conditions and for metrological laboratories for the purpose of calibration.

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

used

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

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

Significant parameter Designation Additional uncertainty
Position E4 0%
Supply voltage = 0%
1.2mlead-0Q

5mlead - 0.011 Q

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

WS-03 and WS-04 lead — 0.15 Q

Phase angle 0°...30° Ee.2 0.6%

Frequency 99%..101% f, E; 0%

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

Harmonic Eo 0%

DC component Eqo 0%

10.4.3 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 Es 1.5%

10.4.4 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,

Temperature 0 °C...35 °C E; + Zodfg]i(tc;rfi? ;/5 Vv
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 25V and 50 V)

Re Additional uncertainty
<10 Q +(((-32-107° -Rg +33-10+)-U2% +(-12-107° -Rg +13-107%)-U,)-100% + 0,026 - /U Q)
210 Q +(((-46-107° Rz +1-10+)-U% +(14-1078 . R +19-107%)-U,)-100%+0,26./U, Q)

Additional uncertainty caused by resistance of electrodes

RA

Rg <Ry, +200

.3.107° +(1+RLJ-RH -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

£(4102-Re 1)

>50 Q

+(25-107° - R22 - 1p%)

Additional uncertainty due to interference current for double clamps function

Re

Uncertainty [Q]

<50

+(5-102-Re% 1 py)

250

+(25-102-Rz2 - 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*3.7§‘32)

w

>99.90

i(9<10*2.7§‘32)

w

Rc[Q] is a value of resistance measured with clamps on the branch displayed by the device,

whereas Rw[Q)] is a value of resultant resistance of multiply earthing.

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

Ia, ta, U

Significant parameter Designation Additional uncertainty
Position Eq 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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10.5 List of reference standards

® EN 61010-1:2010

® EN 61010-2-030:2010

® EN 61557-1:2007,-2, 3, 4, 5, 7:2007, -6:2007, -10:2013
® EN 60529:1991/A2:2013

® EN 61326-1:2013

® EN 61326-2-2:2013

® |[EC 62752

® |[EC 62955
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11 Accessories

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

C% >~ o
N-1 c-3
WACEGN1BB WACEGC30KR
Rated current 1000 AAC 1000 AAC
Frequency 30 Hz...5kHz 30 Hz...5 kHz
Max. diameter
of measured 52 mm 52 mm
conductor
Minimum accuracy — <0.3%
Battery power — —
Lead length 2m 2m
c'“;i;‘;’;"‘e“t 111 600 V 11l 600 V
Ingress protection P40

12 Positions of the meter’s cover

The movable cover enables using the meter in various positions.

7 &

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
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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!

A

Service repairs must be performed only by the manufacturer.
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NOTES
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NOTE!

A

MEASURING MESSAGES

The meter is designed for operation at rated phase voltages of 110 V, 115V, 127 V, 220 V, 230 V and 240 V and

phase-to-phase voltages of 190 V, 200 V, 220 V, 380 V, 400 V, 415 V.
Connecting voltage higher than allowed between any of the test terminals may damage the meter and cause a hazard

to the user.

L-N!
L-PE!
N-PE!

L<>N
TEMPERATURE!
f!
ERROR!
Loop circuit malfunction!
U=500V!

and continuous audio signal

VOLTAGE!

LIMIT!

VOLTAGE!
H!
st
Re>1.99 kQ
NOISE!

LIMIT!

A

Us>UL!
!

PE!
and continuous audio signal

A

and continuous audio signal

NOISE!

LIMIT!

Measurement Zs
UL voltage is incorrect for making a measurement.
ULe voltage is incorrect for making a measurement.

Un-re voltage exceeds allowable value of 50 V.

Phase connected to N terminal instead of L terminal (for example, exchange of L and N in the
mains socket).

Maximum temperature of the meter is exceeded.
Network frequency is outside the range of 45 Hz...65 Hz.
Measurement error. Correct result cannot be displayed.

The meter should be serviced.

Before measurement, voltage at test terminals exceeds 500 V.

The voltage on the tested object is not within the limits specified for the set rated voltage of the
network Un.

Toq low value of the prospective short circuit current Ik for the pre-set fuse and time of its trig-
gering.
Re measurement
Too high voltage at the meter terminals.
Interruption in the test probe circuit.
Interruption in the voltage probe circuit.
Measuring range is exceeded.
Signal / noise ratio is too low (interfering signal too large).

Measurement uncertainty Re due to the resistance of electrodes >30 %. (For calculating uncer-
tainty, measured values are taken into account).

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

RCD measurement
The touch voltage exceeds a preset UL threshold value.

displayed on the right side of the result indicates a fault of RCD.
Voltages between the contact electrode and PE conductor exceeds the allowable limit value of Uy.

Riso measurement
Voltage detected on terminals of the meter. Measurement is not possible.

Interference voltage occurs on the tested object. Measurement is possible but may be burdened
with additional uncertainty.

Current limit tripped. The symbol displayed during the measurement is accompanied by a con-
tinuous beep. If it is displayed after the measurement, it means that the measurement result was
obtained during operation with a current limiting device (e.g. short circuit of the test object).
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