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MPI-540 / 540-PV meter is a modern, easy in use and safe measuring device. Please acquaint your-
self with this manual in order to avoid measuring errors and prevent possible problems in operation of

the meter.
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The icon with the meter name is placed next to sections of the text that refer to specific fea-
tures of the device. All other parts of the text relate to all types of the instrument.

1 Safety

MPI-540 meter is designed for performing check tests of protection against electric shock in AC

mains systems and recording the parameters of electric mains. The meter is used for making meas-
urements and providing results to determine safety of electrical installations. Therefore, in order to
provide conditions for correct operation and accuracy of obtained results, the following recommenda-
tions must be observed:

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

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

Any application that differs from those specified in the present manual may result in a damage to

the device and constitute a source of danger for the user.

MPI1-540 meters must be operated only by appropriately qualified personnel with relevant certifi-

cates authorising the personnel to perform works on electric systems. Operating the meter by un-

authorised personnel may result in damage to the device and constitute a source of danger for the

user.

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

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

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

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

safety.

It is unacceptable to operate:

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

= a meter with damaged insulation,

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

If the battery is discharged to a level preventing further measurements, the meter displays an ap-

propriate message and then turns off.

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

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

measurement sockets.

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

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

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

meter to a live circuit) up to 463 V RMS for 60 seconds.

Repairs may be performed only by an authorised service point.

C NOTE!

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

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 Main menu

The main screen is available:
e  after the meter has been turned on,
e  at any time after the ﬂ icon has been selected on the display (does not apply to the re-
corder).

2] [3] 4] (8] [6] [7]
o 09:50:1s|2ms-n-15| ™) 3753] -llll |93% ¥

W s

|

measurements

Recorder V@ & Memory
Settings >{ e Meter info

V' [
Auto ; A Vol )] Measurements
2 (&7 78

Fig. 2.1 Main elements of the screen

.

Name of the active menu
The fact of introducing a change that has not been saved yet is indicated by the * symbol in the

screen header.
ﬂ Date time settings ﬂ Date time settings *

Time

Date

Main screen

Free space on the memory card

If the card is not in the slot, the icon on the screen is crossed out.
Wireless network signal strength

Battery discharge indicator

(o] [~] [<]

Active menu help
e  Visualisation of connection systems
e  Explanation of icons

Touching a selected main menu item redirects to the sub-menu. Available options:

e  Recorder — measurement of electrical parameters of the tested network. The description of
the recording mode is provided in section 5,

e  Settings — going to the settings of the main functions and parameters of the meter,
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e  Measurements — Selecting the measurement function. The description of individual func-
tions is provided in section 3,

e  Memory — viewing and managing the saved measurement results. A detailed description of
the function is provided in section 6.1,

e  Meter information.

2.1 Meter settings

The date , time and display brightness can be set from the Meter settings screen level.

® 09:5016 | 2018-11-15 | Bl sros| -llll |:« @ % In the main menu select
Settings
Aut ~ V'
uto t;\ ;!—«)_ Measurements
measurements @ /2T

Recorder '¢© & Memory

Settings >{ % Meter info

@ - Select Meter settings
Meter settings Q

.
Fas
@ 161406 | 2018-07-20 | N | ..||| | 3% @) Parameters to change
= Date “and time  (section
: 21.1)
Settnas = Auto off (section 2.1.2)
[ = Display (section 2.1.3)
‘ Date and time ‘
‘ Auto off ‘
Display
«
| | | ot
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®

©)

10

Setting date and time

® 16:14:06 | 2018-07-20 |

# Mveter

Settings

‘ | Dateandtime

‘ Auto off
‘ Display

N | qill |=~@> Select Date and time.
®

@ 16:15:12 | Zﬂ'IB-IJT-ZDI

ﬂ Date time settings

Date

Year Month

ol - )

Hour

#

Rl | @D
@

Time

Minute

Second

arore

- . H #
2018
=~ .
-l | v
.
Range: 1 - 2100 L ] ITI »

Touch the appropriate icon to mod-
ify the selected parameter:

A value increase by 1,
W value decrease by 1,

J =012 } touching opens the field for
manual entering of the value (step

©)

Delete the existing entry and enter
the required value manually.

Functions of icons
- reject the changes and return

to step @

+ accept changes and go to step

®
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® 16:15:56 I 2019-07-20 I

®

N |l [ @D
®

P Date time settings *

Save changes?

Date. Time
Year Month ( Minute
'{‘ZU\E }A v{ 07 } . { 15 }A v{ 49 }A

Second

| es | | Ko || @ cancel

2.1.2 Automatic shutdown

@

® 1671406 | 2018-07-20 |

Nl e @D
©)

M Meter
Settings
Date and time
‘ Auto off
Display
« | | | ot
© 16:18:20 | 2018-07-20 | N | .llll | 53 @
. (©)
Auto off time
@) ever
2 minutes
5 minutes
<l | LT
® 16:18:46 | 2018-07-20 | N -.||| | 83
# Awoorr ©)
Save changes?
“
| ves || Ko | | @ cancel
. 8 #

Description of function icons

48 return to the previous screen

After touching the icon you
may be prompted to save or
reject changes (figure):
Yes — accept selection,
No — reject changes,
Cancel — cancel the action

E saving changes

ﬂ return to the main menu

Select Auto off.

Select the required option.

Description of function icons

‘ return to the previous screen
After touching the icon you
may be prompted to save or re-
ject changes (figure):

Yes — accept selection,
No — reject changes,
Cancel — cancel the action

E saving changes
ﬂreturn to the main menu
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2.1.3 Display parameters

© 16:14:06 | 2018-07-20 | N .ll“ | ez« @@ Select Display.

‘ﬂ Meter

Settings

Date and time
Auto off
o

« | | | -

©® 161959 | 20180720 | N | -I“I | s« @@ Parameters to change

Display auto-off time Display brightness

) Never

|

= time after which the display
enters the screen-saver
mode — select the required
option

= display brightness — move
the slider pointer | |

(@) 2 minut
@ 2rines * o
7\ 5 minutes
« | | L
© 1620114 | 2018-07-20 | N | -llll | 3= @) Description of function icons

- s

Display auto-off time Save changes? tness

() Never
= ( ——
(@ 2minutes 2

« return to the previous screen.
After touching the icon you
may be prompted to save or
reject changes:

Yes — accept selection,

No — reject changes,

Cancel — cancel the action
E saving changes

ﬂ return to the main menu
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2.2 Settings of measurements

From the Measurement settings menu it is possible to edit:
network parameters,

fuses database,

photovoltaic installation parameters,
photovoltaic modules database.

221 Sub-menu Measurements
The option of Measurements consists of:
®  mains rated voltage,
network frequency,
manner of presentation of short-circuit loop result,
type of mains for the tested object,
system of units,
memory settings (auto-incrementing memory cells),
auto measurements timer,
minimum value of irradiance for conversion of STC conditions,
temperature measurement source,
the number of photovoltaic modules in series,
the number of photovoltaic modules in parallel,
RCD EV measurement standard.

Before the measurements select the type of mains from which the tested object is powered. Then
select the mains rated voltage U, (110/190 V, 115/200 V, 127/220 V, 220/380 V, 230/400 V or
240/415 V). This voltage value is used for calculating the values of prospective short-circuit current.

Determination of network frequency that is the source of potential interferences is necessary in
order to select a proper measuring signal frequency in resistance-to-earth measurements. This selec-
tion ensures optimum interference filtering. The meter is designed for filtration of interferences gener-
ated by 50 Hz and 60 Hz networks.

RCD EV measurement standard defines the parameters for measuring RCD protectors dedicat-
ed to the field of electromobility and photovoltaics.

Setting Autoincrementing as active ( | > &) causes each saved measurement (sec-
tion 6.1.3) to be placed in an automatically created new measurement point (section b step ).

Auto measurements timer determines the time interval of starting subsequent steps of the
measurement procedure.

@ | 110/190 V ﬂ ® Expand the selection list using the ¥
icon.
= e Select the required parameter value.
115/200 V
127/220V
i 220/380 V |
|
| 2407415V |
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©

‘ return to the previous screen. After
touching the icon you may be
prompted to save or reject changes:

( Yes — accept selection,

No - reject changes,

Cancel — cancel the action

saving changes

ﬂ returning to the main menu

Save changes?

{v‘(es

IXND

l @ cancel

2.2.2 Sub-menu Edit fuses

On the Fuse base screen the following parameters of circuit breakers can be defined and edited:
e  manufacturer,
e  model (type) of fuse,
e  characteristic of fuse.

@® 15:55:20 | 2020-03-26 | il sscBfee | -llll | 100% EEER) ¥
cﬁ Fuse base @
Producer |:‘ Type |:‘ Characteristic ‘:|
Manufact1 ‘ |:\
Manufact2 ‘ |:\
+ 2 (& + 2 @ + @

B f

a. Adding fuse characteristics

© 15:55:20 | 2020-03-26 | Bl oot | -l||| | 100+ @ % o Select the E icon.
©)

&% Fusebase

e A menu will appear for adding
time-current characteristics of
Manufact1 fuses.

| Characteristic | |

Frislias T [

Manufact2
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© 16:34:85 | 2018-07-20 | N | ..“I | 3% @@ Available options

ﬂ Add characteristics @

Characteristic ‘E‘ Values

- In[A] 0.035s 0.1s 02s | 04s 5s
B W)
4 20 20 20 20 20
C ) 10 50 50 50 50 50
16 80 80 80 80 80
25 125 | 125 | 125 125 125
+In
« + 2 & | 8
© 16:4017 | 2018-07-20 | s | -llII ER

Characteristic

e |

Characteristics

i
+
\
- 3

g lelaslelolalslal:]s

all
ol L°J_W_\;J_RJ_T___L1 'J____Lu ‘
ICapsLucktA‘S‘ l |G|H‘J|K|L| | i"'[i

| snif LZ‘X‘ClVIE|N‘MiV
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adding characteristics for the
selected fuse rated current.
removing characteristics for
the selected fuse rated cur-
rent.

pasting the set value for

records in the whole row or
table.

Description of function icons

|_| inactive characteristic

|£| active characteristic

+ adding a new characteristic
,‘&‘ editing the name of the active

characteristic

4

[l removing the active character-
istic

‘returning to the previous
screen

ﬂ going to the main menu

To create a new characteristic:
® select the == icon,
® touch the name selection field.

Enter the name from the touch
keypad (holding certain buttons
for a longer time triggers Polish
characters).

Functions of icons
rejecting changes and return-
ing to step @

¥ accepting changes and going
to step @

15



® 16:4051 | 2018-07-20 |

M Add characteristics

Characteristic

Characteristics

i | il | =+ @ Description of function icons
Ok — accept the name
Cancel — cancel the action

| ¥ 0k
‘ +In
« |+ 2 8 8
@ 16016 | .ot | Bl 5@ o Activate the created characteris-
M Add characteristics ©) tic M
Choracteristic LD e Add rated fuse current using
In[A) ‘ 0.035s [ 0.1s 0.2s 04s 5s icon _
B |
> e Editing fuse data proceed as in
‘ steps (@O
+In
«  + 2 8 @
© 164315 | 2018-07-20| N | gl | =« @2 o To activate a row of data, select
‘ﬂ Add characteristics ® any item in the row.
e = Values ® |cons m will be activat-
- nfAl | 0035s | 01s 02s 04s 5s | ed.
B U
10 -
© E/J 16 -
32 -
o | @0 | ew
«  + 2 @ | n
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0 © 16:43:41 | 2018-07-20 |

®

B Filling table will
override
- excisting values
c o { Continue?
‘ o Yes ‘ o
[+ T an | an
«  + 2 @ | n
© 164550 | 2018-07-20 |
ﬂ Add characteristics @
Characteristic ‘é‘ Values
o In[A] | 0| s 01s 02s 04s 5s |
B LJ
10 50 50 50 50
c v 16 80 80 80 80
32 160 160 160 160 160
o | 0 | en |
« |+ [ e 1 | 8

ﬂ Add characteristics

ohaectoieic ]

N | .l == @D After selecting , the following

©)

- 02s 04s 5s |
B O - | 0 \
c ‘2‘ @ Fitrow
‘, Fill table
‘ o 0k ‘ @ cancel
« + 2. @ | =

© 16:44:20 | 2018-07-20 |

‘ﬂ Add characteristics

options are available:

= parameter K — setting the
multiplication factor of fuse
rated current (parameter of
the time-current characteris-
tic),

= fill row — copying K value to
the selected row,

= fill table — copying K value to
all records.

e Touch the K parameter edit field.

e Enter the parameter values as
in step @

Description of function icons
Ok — accept selection
Cancel — cancel changes

N | il | = @@ You will be prompted to conform

©)

Oharcteieic ]

04s

5s |

the selection.

Description of function icons
Yes — accept selection
No - reject changes

¥ | .l | == @2 To change the contents of a se-

MPI-540 e MPI-540-PV — USER MANUAL
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18

16

On-screen keyboard will appear.
Delete the existing entry and enter
the required one.

Functions of icons
reject changes and return to

‘T|?|T|TTTT|T|T|T - ‘—. thg menu for adding charac-
1 l2)8)4/5|6]|7]8]9]0]J- e teristics
Tab Q E o P || v accept changes and return to
| L | v the menu for adding charac-
. > — teristics
z B M *
Range: -inf - inf ‘ « | » ‘
© 16uri2s | 2018-07-20 | N | il |+ @@ Select the 4@ icon and return to
‘ﬂ Add characteristics @ the fuse base menu.
Characteristic ‘E‘ VR
— In [A] 0.035s 0.1s 02s 04s 5s |
B U
10 50 50 50 50 50
c v 16 80 80 80 80 80
32 16 160 160 160 160
+n | dr ] en |
« 4+ 2 @ | #
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b. Adding fuses

@ @® 15:58:24 | 2020032 | il ssoniree | -llll | 100% @@ ¥ Add a producer.
o In Producor coumn press +-

[ e Touch the name input field.

® Enter the name from the touch
keypad (holding certain buttons
for a longer time triggers addi-
tional characters).

Functions of icons
reject the changes

v accept changes and go to step

IHHHHHHHHNHEEESY
w  Ja|wle|n|r|v|u]i|e|r|i][]]L

CapsLocklAlSlDlFlGlHlJlKlLl;l'lq—lV
shift lzlxlcllelNllel : +

{ | sl

© 15:58:10 | 2020-03-26 | B socBfee | -llll | 100 @ ¥
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© 16:00:48 | 20200326 |

% Fusebase

W ascoree | il |00 @D ¥ o Select the producer.

Producer

Manufact1

TypeB

Manufact2 ‘

o Ok @ cancel

Characteristic |

e In Type column press == .
e Enter the fuse model as in step

Wsccenee | gl |00 @D ¥ e Highlight the required type of

EEWTEZ 8] 5 &
« | B | | oo
© 16:01:16 | 20200326 |
¥ Fusebase
Producer s v

Manufactl

Type

Characteristic | |

fuse.
e In the Characteristic column
press ==.

e Enter the fuse characteristic
from list.

i sscenee | gl |10+ @D ¢ Description of function icons

Manufact2 @ ﬁ
P—
TN
« | B | | 8

© 16:01:37 | 2020-03-26 |
¥ Fusebase @
Producer s Type v Characteristic  [#/|
Manufactl | [ | TypeB V) H B v ‘
Manufact2 | [+
+ (¢ i + ¢ @ + @
« | B | | o8

|record inactive
" record active
== add new record
>
& edit active record name
ﬁ remove active record
‘ return to the previous screen
ﬂ return to the main menu
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2.2.3 Sub-menu PV modules

® o8:13:56 | 2020-07-10 | Bl oot | ..“I [100% @D ¥ o |n Module column, use == icon
&* PV modules settings @ to add PV module.
Module ) GEERETE ® In Parameters column, com-
- plete the module parameters.
PhotoV-100 L
+ i
« | | L.
@ 0815111 | 2020-07-10 | il sscBiree | -l||| | 100 @@y ¥ Description of function icons
&% PV modules settings | | record inactive
e = o || record active
— l|veme [ prowvacn | == add new record
PhotoV-100 Ol e [ W v & edit active record name
— - n
PhotoV-200 o ||| o \ 10 v 0 remove active re(?ord
wop [ oo 48 return to the previous screen
we | me v % retumn to the main menu
- - Isc ‘ 1,00 ‘A
‘+| ‘@‘ nocr | 200 e
« | | 8 8

List of parameters
Name — name of the module

Pmax — power in MPP point*

Umpp - voltage in MPP point*

Impp — current in MPP point*

Uoc - open circuit voltage

Isc — short-circuit current

NOCT — nominal operation cells temperature
alpha — temperature current coefficient - Isc
beta — temperature voltage coefficient - Uoc
gamma — temperature power coefficient - Pmax
Rs - serial resistance of PV module

* MPP — maximum power point
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2.3 Communication

2.3.1 USB communication

The B-type USB port built-in in the meter is used to connect the meter to the computer in order to
download the data stored in its memory. The data may be downloaded and read through the software
provided by the manufacturer.

e  Sonel Analysis — the software provides support for the meter's recorder all PQM series an-
alysers. It enables data reading from the recorder and data analysis.

o  Sonel Reader — the software is used to retrieve the data saved from the meter memory. In
addition, it enables data transfer to the PC, data saving in popular formats and printing.

e  Sonel Reports PLUS — supports creation of documentation after testing of electrical instal-
lation. Software communicates with Sonel test instruments, download data from memory of
test instrument and creates necessary documentation.

Detailed information is available from the manufacturer and distributors.

Connect the cable to the USB port of the computer and the USB slot of the meter.
Start the program.

Current versions of software may be found at the manufacturer’s website.

2.3.2 Connection to a Wi-Fi network

@ Go to Settings » Communication settings » Wi-Fi.

@ Turn on Wi-Fi (the Wi-Fi status icon _.||| should appear in the top bar).

Select a network with Internet access from the list. Touch it twice and - if it is password-
protected - enter the password. To log out of the network, also tap it twice.

Select Ok and check that the meter is connected to the network. The Wi-Fi status icon will then
indicate the signal strength.

2.3.3 Connection with an irradiance meter

@ Go to Settings » Communication settings » LoRa.

Connect the LoRa adapter to the USB socket of the meter. The LoRa symbol will appear on the
top bar.

@ Set the irradiance meter into the pairing mode. Enter its serial number to MPI-540-PV.

@ Select Pair.
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2.3.4 E-mail settings

© 10:3520 | 20210816 | W | ] | =+ @@ ¥ ¢ G to Settings » Communi-
cation settings » E-mail
E-mal Password settings.

example.email@example.xyz
o Fill the fields on the screen:
parameters of the outbox,

smip.example.com 465 TepConnection :» v target mailbox address.

Mail 1o Test

Host Port Connection type

® Press TEST to send a test
example email@example xyz TEST email

- 7t

The function works with selected email providers. The list of suppliers is available on the
manufacturer's website.

2.4 Software update

NOTE!
A ® Before you proceed to software update, charge the accumulators.

® Do not switch off the meter while updating.

241 Update via USB

@ The update file can be downloaded from the manufacturer's website.
@ Save the file to a USB drive. The memory must have the FAT32 file system.
@ Select Settings » Software update to open the update menu.

@© 165643 | 20180720 | N | il e« @D o Insert the USB memory in the
Type A USB port in the meter.
The information screen will ap-

pear.
Do you want to ® To start the update process, se-
Please ins¢ gpdaethemeter |y software lect Ok in the information win-
versjnn 10 1.05 dow.
‘ « Ok ‘ ‘ @ cancel
(L e L L
- .

Alternatively, you can press the Update via Wi-Fi button. Then follow the procedure de-
scribed in sec. 2.4.2.
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242 Update via Wi-Fi

@ Connect to the Wi-Fi network according to sec. 2.3.2.

Choose one of the following.
e Go to Settings > Software update and select Update via Wi-Fi.
® Restart the meter.

The device will automatically check if a software update is available. If it is, a window is dis-
played asking the user to accept the update.

@ To start the update process, select Ok in the information window.

Security features inside some networks may prevent the meter from being able to connect
to the manufacturer's server with updates — then the following message will be displayed:
Unable to update Wi-Fi...

2.5 Regional settings

© osias:as | 2018-07-21 | N | il 5= @2 o Select Settings » Regional to
open the language  setiings
menu.
e Expand the list of languages to
select from.

Interface language e Select the required language.
English Lo . .
ﬂ Description of function icons

Polski ‘ return to the previous screen

Espariol
- (you may be prompted to save
or reject changes)

] =] “ E saving changes
ﬂ returning to the main menu

@ ®© o9:40:14 | 2018.07-21 | N | .l |s¢= @ If the changes have not been
saved or the 48 icon was seloct
ed, a prompt will appear to confirm
the selection.

Save changes?
Description of function icons
‘ Yes — accept selection
No - reject selection
Cancel — cancel the action

| # Yes “xNO ‘Ocancel ‘
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2.6 Meter information

@®© o9:501
.

®

6| 20181115 |

menu

Auto f'\
measurements ’AJ
Recorder
Settings >‘<

isros| il |2» @ % Select Meter info in the main

y2a)

@) menu.

Measurements

Mghory

Meter info

| |

® o09:50:09 | 2018-07-21 |

ﬂ Meter info

Contact information

GSonel®

SONEL S.A
58-100 Swidnica
Wokulskiego 11
POLAND

www.sonel.pl
hx@sonel.pl

tel: +48 74 85 83 860
Fax: +48 74 85 83 809

<
:

Meter information

Model

Software version

Serial number

N | ..||| | s+ @ ¥ The menu contains information on
@) the manufacturer and the meter.

Description of function icons
‘ return to the previous screen

e (you may be prompted to save
:Efnsmz or rejeCt Changes)

©) display detailed information

L]

® o9:50:25 | 2018-07-21 |

L

itional meter information

return to the main menu
e s |

N | ..||||sa%m# The screen after selecting icon

Additional meter information

Model

Software version
LPC version
DSP version
Serial number

Hardware revision

MPI-540

1.05

MPI-540 1.06Xx
1.03

EK0012

a
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3 Measurements

The following tests are available from the Measurements menu.

igﬂa,. Low voltage measurements - LV:

fault loop impedance(Z.n, L., ZL-pe, ZL-perep) With RCD),
voltage drop AU ,
insulation resistance Riso ,

checking the parameters of RCD (tripping current RCD I, tripping time RCD ta and automat-
ic measurements),

resistance Ry,

continuity of connections Rconrt ,
phase sequence 1-2-3 ,

direction of motor rotations U-V-W ,
resistance-to-earth Re,

soil resistivity Qm ,

illuminance Lux.

[T &% Measurements of photovoltaic devices - PV:

continuity of of protective conductors and equipotential bonding Rconr,
resistance-to-earth Re ,

insulation resistance Riso PV,

open circuit voltage Uoc ,

short circuit current lsc ,

currents and powers on AC and DC side of the inverter and its efficiency n, P, I,
irradiance Irr.

WARNING
During measurements (fault loop, RCD), do not touch conductive accessible or
foreign parts of the tested electrical installation.

® The content of this chapter should be thoroughly familiarized with. It describes the
meter circuits, the methods of measurements and basic principles concerning in-
terpretation of measurement results.

® A progress bar is displayed during long measurements.

® The result of the last measurement is displayed until:

next measurement starts,

measurement parameters are changed,

measurement function is changed,

the meter is switched off.

® The last measurement can be recalled using the ET icon.
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3.1 Diagnostics performed by the meter — limits
The meter is able to assess whether the measurement result is within acceptable limits for the se-
lected safety device or the limit value The user may set a limit, the threshold value which should not be
exceeded by the result. It is possible for all measurement functions_except for:
®  RCD measurements (la, ta) for which the limits are permanently enabled,

e fault loop measurements, where the limit is determined indirectly by selecting a suitable
overcurrent protection for which standard limits are assigned,
e the recorder.
For the measurements of insulation resistance and light the limit is the minimum value. For meas-
urements of fault loop impedance, earth resistance, resistance of protective conductors and equipo-
tential bonding - it is the maximum value.
The limits are set in the relevant measurement menu. After each measurement the meter displays
the symbols:
the result is within the set limits,
® the result is outside the set limits,

() assessment of the result correctness not possible. The symbol is displayed, when for exam-
ple the result is not available (e.g. measurement in progress, or no measurement has been
performed)

the method for setting limits is described in the sections describing the measurement data.

3.2 Measurement of alternating voltage and frequency

The meter measures and displays alternating voltage and network frequency in the selected
measurement functions in accordance with the table below.

Measuring function U f
ZL-N L] o
Zipe . L]
Z\ pe[ReD] o i
Riso .

RCD Ia . .
RCD ta . .
R«

Rcont

Phase sequence .

Motor rotation .
Resistance-to-earth Re .

Soil resistivity .
llluminance

Recorder . .
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3.3 Checking the correctness of PE (protective earth) connections

= L1
N
J_ PE

i ¢
\_/
-

When the meter is connected as in the drawing, touch the contact electrode and wait for
about 1 second. If voltage is detected on the PE conductor, the device:

o will display text PE! (installation error, the PE lead connected to the phase conductor) and

e will generate a continuous audio signal
This option is available for all measuring functions that apply to residual current devices (RCD) and
fault loop except Z_, ... measurement.

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

® Make sure to stand on non-insulated ground when measuring. Insulated ground may
cause an incorrect test result.

e |f the voltage on the PE conductor exceeds the acceptable limit value (approx 50 V),
the meter will signal the fact.

e If the IT network has been selected in section 2.2.1 step @, the contact electrode
is inactive.
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3.4 Fault loop parameters

A

NOTE!

o |f there are residual current devices in the network tested, they should be bypassed
by bridging for the period of impedance measurement. However, it should be re-
membered that the tested circuit is modified in this way and the obtained results may
slightly differ from the actual results.

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

® The above remarks do not apply to measurements of fault loop impedance with the
use of function Z, .pe [RCD]-

® Measurements of short-circuit loop impedance downstream the inverters are inef-
fective and measurement results unreliable. This is due to the fluctuations of inter-
nal impedance of the inverter during its operations. Do not perform measurements of
short-circuit loop impedance directly downstream inverters.

3.41 Settings of measurements

ON <"

Select item ZL-N, L-Ly Z, pE

.
@ J Ly L éff}/ AR é j Zipeco]  OF ZLPE[RCD]-

© 102718 | 20180721 | N | ..||| |0« @@ ¥ The correctness of the measure-
ment depends on the correct ad-

justment of the length of leads.

L-N!

If a WS type adapter has not
- bz A been connected to the meter,
Z - === Q k= standard  manufacturer's  lead
In=500A lengths are available in the menu.
v=osv SRS - e e In this case, touch the drop-

t=00Hz N= 2 ox=-E0 down list field.
&32 ® Select the required lead length.

“ I — b:

©® 10:28:04 | 2u13-u?-21| N | -llII |9u% @ ¥ The prospective short-circuit cur-

rent I can bo caloiated based on

one of two values:

Sh = rated network voltage U, ,
= voltage measured by the me-
Z - Q | A ter U.
- ¢ The physical meaning of the pa-
l» 0,0 A rameter is presented in section
3.4.5.
u=02v L=(5m [v I (Un)n
f=00Hz neem o @f | M e Touch the drop-down list field.

® Select the required value.

f
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® 1028:20 | 20180721 |

Nl |0 @ 4

# z.u ®
L-N!
Z=-0
Uu=02Vv L=[5m v
f=0,0Hz N=12m
« #
@ © 10:28:41 | 20180721 | N -Illl | o0 @) ¥
1 Fuse parameters @
Producer Type Characteristic
| GENERAL }' ’ GENERAL }' ’ B }V
In Time Limit A
,0 A
. ’ 10 }v ’ 0.4 }v ’ — }v I—
-
l,=50A
_ ‘VokHOCancel‘
. L. §
@ ® 1028:41 | 20180721 | N | -llll | 0% @D ¥
1 Fuse parameters @
Producer Type Characteristic
| GENERAL }v ’ GENERAL }v ’ B }v
In Limit A
,0 A
. ’ 10 }' ’ 0.4 }v ’ — }v
-
l,=50A
_ ‘qrokHOCancel‘
#

30

The result can be compared
against the acceptable fault loop
impedance Zsqop, determined on
the basis of the fuse parameters
of the tested circuit:

= characteristic,

= rated current.

® Touch the fuse type field.

Options to select:
o Manufacturer

= GENERAL - no defined
manufacturer
= manufacturers defined in the
meter memory (section
2.2.2)
® Type

= GENERAL - no defined type
= types defined in the meter
memory (section 2.2.2)
© Time-current characteristic
e Rated current Iy
e Acceptable response time
o Limit — the limit resulting from
standard EN 60364-6
= - --—I, as in the standard ta-
bles — no correction
= 2/3Z — |, is increased by the
value of 0.5l,

The current is calculated after set-

ting parameters in steps .
l. — current ensuring automatic
triggering of a protective device
within a required time.

Description of function icons

Ok — accept fuse settings
Cancel — cancel the action
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3.4.2 Fault loop parameters in the L-N and L-L circuits

Connect test leads according to the drawing
o or@ for measurement in the L-N circuit,
o for measurement in the L-L circuit.

L1

—
—
— L2
—
| —

L3

@ 2 , Select item Z .y 11
@ J LN, L-L

® 103121 | 20180721 | N | il |=2% @@ ¢ The measurement screen will ap-

pear.

Live mode
ULn — current voltage between
- b= A phase and neutral conductors
Z - Q k=" f — current frequency on the test-
In=50,0A ed object

f=50,0Hz N=12m @j;gfz:m

- L. 4

Upn=2400V L=|5m }v I (Uo)}v

@ Enter the measurement settings in accordance with section 3.4.1.
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®

Nl o @@ ¢
[©)

® 10:31:49 | 2018-07-21 |
® z.u.

2018-07-21 10:31:46

Zin=2,0380Q le=112,9 A
Ia=50,0A
ULy =2404V L=|5m }v I (Uo)}'
f=50,0 Hz N=12m @‘gﬁ):m
. B ft

® 10:32:05 | 2018-07-21 |

M z.va

N il 2@ %
@

@

2018-07-21 10:31:46

Z n=2,0380Q lk=n@z,gA

In=50,0A

Uy =240,4V L=[5m }v Iy (Uo)}v
f=50,0Hz N=12m @5 3=m
« B f

memory management is contained in section 6.1.3.

The last measurement can be recalled using the g icon.

against excessive temperature.

functionality of the meter.

32

Press START to perform meas-
urement.

Read out the result.

Z, .\ — the main result

Ik — prospective short-circuit cur-
rent with signalling the fulfiiment
of the acceptable loop criterion

(section 3.4.1, step @):

@ met
@ not met

() assessment not possible

la — current ensuring automatic
triggering of a selected protective
device within a required time

After selecting the bar n on the
right side, a menu will show with
additional measurement results.

R — resistance of the tested circuit

X — reactance of the tested circuit

U.n — voltage relative to the neutral
conductor

f — frequency

Selecting the bar n hides the
menu.

Save the measurement to the meter memory using the E icon. A detailed description of

e \When many measurements are performed in short time intervals, the meter may
emit a large amount of heat. As a result of this, the housing of the device may be-
come hot. This is normal. In addition, the meter is equipped with the protection

e After approx. 15 consecutive measurements of the fault loop wait until the instru-
ment cools down. This limitation is due to the high current measurement and multi-

® Minimum interval between successive measurements is 5 seconds. The displayed

message [0 4 indicates that it is possible to perform another measurement. Un-
til the message is displayed, the meter prevents any measurements.
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Additional information displayed by the meter

READY!
IN PROGRESS
L-N!

L-PE!
N-PE!
L<>N
TEMPERATURE!
fl
ERROR!

Loop circuit mal-
function!

U>500V!

and continuous au-
dio signal

VOLTAGE!

LIMIT!

The meter is ready for measurement.

Measurement in progress.

UL voltage is incorrect for making a measurement.
ULee voltage is incorrect for making a measurement.

Un.pe 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 inside the meter is exceeded.
Network frequency is outside the range of 45...65 Hz.

Error during the measurement. 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 U, (sec-

tion 2.2.1 step @).

Too low value of the prospective short circuit current I for
the pre-set fuse and time of its triggering.

MPI-540 e MPI-540-PV — USER MANUAL
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3.4.3 Fault loop parameters in the L-PE circuit

@ Connect test leads according to Fig. 3.1 or Fig. 3.2.

 — L1
— |_3
N
T | "

Fig. 3.1 Measurement in L-PE circuit

Fig. 3.2 Checking effectiveness oféwotection against electric shock of the meter housing

in case of: TN network or TT network
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©)

© 10:48:58 | 20180721 |

gsj Z pe

Select item Z, pE.

N ..||| | s« @@ ¥ The measurement screen will ap-

L R @) pear.
Live mode

ULpe — current voltage between

Z - Q o= A phase and protective conductors
L-PE = 777 k= f — current frequency on the test-

In=50,0A ed object
Uipe = 2417V L=[12m }v I (Un)}v
f=50,0 Hz PE=12m @}j}:
« | | | 8

@ Enter the measurement settings in accordance with section 3.4.1.

®

© 10:49:26 | 2018-07-21 |

L R
READY!

Press the START button to per-
form measurement.

N | 0l | = @D ¢ Read out the result.

2018-07-21 10:49:15

ZL-pE = 2,098 Q0

lk=109,6 A
1a=50,0A

ULpe=241,5V

f=50,0 Hz

PE=12m

ox--B

« | |

f

Z, pe — the main result

lx — prospective short-circuit cur-
rent with signalling the fulfilment
of the acceptable loop criterion
(section 3.4.1, step @):

@ met
® not met

@ assessment not possible

l. — current ensuring automatic
triggering of a selected protective
device within a required time

After selecting the bar n on the
right side, a menu will slide out
with additional measurement re-
sults.
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® 10:49:39 | 2018-07-21 |

Mz U

N | 0l == @ % R-resistance of the tested circuit

@] X. — reactance of the tested cir-
- cuit

=2,0980) U_pg — voltage relative to the pro-

tective conductor

f — frequency

2018-07-21 10:49:15
©
Zi.pe=2,098 Qi=10964

la=500A

Selecting the bar u hides the

Ulpe=2416V L=[12m [v I | (Un) [v menu.
f=50,0 Hz PE=12m @3 3:@
- H - |

Save the measurement to the meter memory using the E icon. A detailed description of
memory management is contained in section 6.1.3. The last measurement can be recalled us-
ing the g icon.

® Double-lead measurement is not available for the UNI-Schuko adapter.

e \When many measurements are performed in short time intervals, the meter may
emit a large amount of heat. As a result of this, the housing of the device may be-
come hot. This is normal. In addition, the meter is equipped with the protection
against excessive temperature.

e After approx. 15 consecutive measurements of the fault loop wait until the instru-
ment cools down. This limitation is due to the high current measurement and multi-
functionality of the meter.

e Minimum interval between successive measurements is 5 seconds. The displayed

message L2284 indicates that it is possible to perform another measurement. Un-
til the message is displayed, the meter prevents any measurements.
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3.4.4 Fault loop impedance in L-PE circuit protected with a residual cur-
rent device (RCD)

@ Connect test leads according to Fig. 3.3 , Fig. 3.4 or Fig. 3.5.

—~ Y Y —J]—1 eeo 90

Y Dﬁ L2
s — RCD = L3
XXX EE

TN-S

Lo e—

Fig. 3.3 Measurement in the TN-S system

L1
L2
L3

1] T

.”——%-3—2
)

0000

I

Fig. 3.4 Measurement in the TT system
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— L1
L2
L3
N
PEN PE
L
PE
@
Fig. 3.5 Measurement in the TN-C-S system
@ f‘ , Select item ZL-PE[RCD]-
@ J L-PE
@® 1051209 | 2018.07-21 | N | il 2= @@ ¢ The measurement screen will ap-
pear.
Live mode
ULpe — current voltage between
- b= A phase and protective conductors
ZL-pE - = Q k= f — current frequency on the test-

In=500A ed object

ULpe =241,7V L= 1,2m}v I (Un)}v

f=50,0Hz PE=12m @5 x=m

- L) f

@ Enter the measurement settings in accordance with section 3.4.1.

@ Press the START button to per-
form measurement.
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® 10:51:55 | 2018-07-21

N |l - @D 4

2018-07-21 10:51:43

Zipe=2,860 I = 80,3 A
In=500A
ULpe =2422V L= 1,2miv I (Un)i'
f=50,0 Hz PE=12m @5 2=
L] =

® 10:52:10 | 2018-07-21 |

ﬂ Z,-rereols Upe ool

Nl o @D 4
[©)

2018-07-21 10:51:43 -2860

X, =0,080

@ Upee= 242,2V

— - =50,0 H

Z pg=2,86Q -5034a :
In=500A
ULpe =241,8V L= I,Zmrv I (Un)i'
f=50,0Hz PE=12m @5 }:

. B . ¢

ing the [.f.'l‘ icon.

Read out the result.

Z, pe — the main result

Ik — prospective short-circuit cur-
rent with signalling the fulfilment
of the acceptable loop criterion
(section 3.4.1, step @):

() met

(® not met
() assessment not possible

l, — current ensuring automatic
triggering of a selected protective
device within a required time

After selecting the bar n on the
right side, a menu will slide out
with additional measurement re-
sults.

R - resistance of the tested circuit
X, — reactance of the tested cir-
cuit

UL.pe — voltage relative to the pro-
tective conductor

f — frequency

Selecting the bar u hides the
menu.

Save the measurement to the meter memory using the E icon. A detailed description of
memory management is contained in section 6.1.3. The last measurement can be recalled us-

® Maximum measurement time is few seconds. The measurement can be interrupted
by pressing the — button.

® |n 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).

® The function works for residual current devices of rated current = 30 mA.

e When many measurements are performed in short time intervals, the meter may
emit a large amount of heat. As a result of this, the housing of the device may be-
come hot. This is normal. In addition, the meter is equipped with the protection
against excessive temperature.

e After approx. 15 consecutive measurements of the fault loop wait until the instru-
ment cools down. This limitation is due to the high current measurement and multi-
functionality of the meter.

e Minimum interval between successive measurements is 5 seconds. The displayed

message [l 4 indicates that it is possible to perform another measurement. Un-
til the message is displayed, the meter prevents any measurements.
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3.4.5 Prospective short-circuit current

The meter always measures fault loop impedance Zs and the displayed short-circuit current is
calculated according to the following formula:

where:
Zs — measured impedance,

U — voltage dependent on the network rated voltage settings U, (section 3.4.1 point @):

1(Un) U=U,

U = U for Ug < U,
Ik(U
{Uo) U = U, for Up 2 U,
where:

U, — nominal voltage of the network,
U, — voltage measured by the meter.

On the basis of U, rated voltage selected (section 2.2.1), the meter automatically recognizes
the measurement at phase voltage 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, — — -
will be displayed instead of short-circuit current value. Fig. 3.6 shows voltage ranges for which short-
circuit current value is calculated.

The voltage range for which the impedance measurement
is performed

A
f I

110 190
U110V 9|9 | 121 171 | 209 44|0 U V]
T T T |

15 200
U5y 99103 '] \127 180 % ‘M 440 yv]
¥ T

T T 1

127 220
— 1|14\ 7| 140 198 ;}\ 440y [v]
I T 1 T |
u=220v % \\ 198 2?0?\ 342 380 418 440y [v]
I “ ! 1 |
/
uz230v % /207 230 253 / 360 400 440 [v]
I /
/
/ 240
U"=240V9|9 \ / /216 | 264 //373 41|5 440 y V]
1 p y !
\ / / / et
The voltage range U L~ for which the The voltage range Urr for which the
short-circuit current is calculated short-circuit current is calculated

Fig. 3.6 Measuring voltage ranges
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3.4.6 Measurement of fault loop impedance in IT networks

Before performing the measurements in the Measurement settings menu select the appropriate
network type (section 2.2.1).

é NOTE!

o After selecting an IT type network, the function of the contact electrode is inactive.

® \When attempting to perform the Z,.pe and Z._.percp) measurement a message will
appear informing that the measurement is impossible.

The manner of connecting the device to the installation is shown in Fig. 3.7.

The manner of performing the fault loop measurements is described in section 3.4.2.
Operating voltage range: 95V ... 440 V.

— L1
s :
— L3
, PE
l 1 IT
'—.Q ® 0—0—

Fig. 3.7 Measurement in the IT system
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3.5 Voltage drop

This function determines the voltage drop between two points of the tested network, selected by the
user. The test is based on measurement of fault loop impedance L-N at these points. In a standard
network, usually the voltage drop is tested between the socket and the switchgear (reference point).

The voltage drop is calculated according to the following formula:

au =B Zree)In 1000,
N
where:
Z — fault loop impedance at the destination point,
Zgrer — fault loop impedance at the reference point,
In — rated fuse current
Un — rated mains voltage.

O £ o Select item AU.
LA# AU o Use setting Zref= - to reset
. previous measurement, if it has
not been done yet.
e Enter the limit of voltage drop
AUpax.
e Enter the fuse type, which pro-
tects the tested circuit.

(Un) ¢ v

Limit [l 616

e Connect the meter to the reference point of the tested network, as for Z, .y measurement
® Press START.

Ik

|
— AZ
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@ ® Change the setting from Zref to Z.
e Connect the meter to the reference point, as for Z, .y measurement.

®

® Press START.

| ——1 | 1
I I
AZ

® 15:39:39 | 2020-03-26 |

JN. Voltage drop

N

R O

il scoree | -llll | 100 EEER ¥

2020-03-26 15:39:16

AU=2,0%

Zinw=03830 BN *

R77 0

I, = 340 A
AUMAX = 70 %

©

000

;229 V_)

f=50,0 Hz

T,

[EEE

Limit [SFReS B16

L]

H

Read out the result.

AU — the main result and indica-
tion of meeting criterion AUyax:
® green:
AU £ AUpmax
® red:
AU > AUpyax

lx — prospective short-circuit current

After selecting the bar n on the
right side, a menu will slide out
with additional measurement re-
sults.

R - resistance of the tested circuit
X, — reactance of the tested circuit
U, — voltage relative to the neutral
conductor

f — frequency

1 — protection tripping current

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 6.1.3. The last measurement can be recalled us-

ing the Iﬁ‘ icon.

If Zrer is greater than Z, then the meter indicates AU = 0%
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3.6 Resistance-to-earth

3.6.1 Settings of measurements

Select item Rg.
® o

==

@ @© 110528 | 200721 | N | 0l |10« @ ¢ Touch the parameter drop-down
menu Un (measuring voltage se-
lection).
READY!
R = -

Remax =200 O

‘ U=027V  1=001A Un| 25V fv @ [a+R v

« | | | oo
O® 110547 | 20180721 | N | _.||| | 100 @@ ¥ Select the required measuring

volage rom th st

Re=--0

Re wax = 200 Q
‘ U=029V 1=0,01A Un 25v§ @& | »:§ {v
—
50V
e | | | 8
@ 110528 | 2018-07-21 | N | .l o« @D % Touch the drop-down menu of

meastrement method selection.

Re = - 0

Rewx = 200 Q
‘ U=027V  1=001A Un zsv}v @ | @} bv
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® 10602 | 20180721 |

M Earthresistance

3P

RE =---0 w

e}

w=2000

U=028V 1=0,01A unf2sv jv @ |- ﬂ
L |

S | |

® 11:05:28 | 2018-07-21 |

M Eerthresistance

Nl o @D

Q@

Re=-—0Q
Rewn = [llD O
‘ U=027V 12001A Un’zﬁv}v @’3P+ﬂ }v ‘
« | | | |
@ |200
® 0
_ kO
HHHHHAHHHHRRES
hamll bl
8
Range: 0 01-1930 0 - |it »

MPI-540 e MPI-540-PV — USER MANUAL

Available measurement methods
= 3-wire
= 4-wire
= 3-wire + receiving clamp
= 2-wire (transmitting + receiv-
ing clamp)

Select Limit to set the resistance
limit.

® Select unit.

e Enter the required
limit value:
= 0.00...1990 for Q,
= 0.00...2 for kQ.

resistance

Functions of icons
reject changes and exit to the
previous screen

v accept changes
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3.6.2

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

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

46

Earth resistance measurement with 3-pole method (Re3P)

Vs

U U

Drive the current electrode into the earth and connect to the H socket of the meter.
Drive the voltage electrode into the earth and connect to the S socket of the meter.
The earth electrode being tested should be connected to E socket of the meter.

It is recommended that the tested earth electrode as well as H and S electrodes should be
located along one line and at relevant distances, in accordance with the rules of earth
measurements.
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® 11:09:56 | 2018-07-21 |

ﬂ Earth resistance

Re=--0

[
.
3+ ]

=2000
R R —
‘ U=0,18V 1=0,01A Un| 25V tv @ 3p+ ﬁ Limit
« | | | o
® 11:1015 | 2018-07-21 | N | -llll | 100 EER ¥

ﬂ Earth resistance

N | il |0« @B % o Select the 3P option in the

measurement menu.

® Select other settings in accord-
ance with section 3.6.1.

The meter is ready for measure-

[©) ment.

Live mode

Re=--0

Re max = 200 Q

‘ u=018V

Un’ZEV}' @s—l 3P }v

« | | |

®

@ ® 11:12:07 | 20180721 |

ﬂ Earth resistance

2018-07-21 11:12:02

Re=11,9Q

©

Remax =200 Q

‘ u=019Vv

ol o [= T

ft

U — interference voltage currently
on the object

Limits
Re max — currently set earth re-
sistance limit

Press START to start the meas-
urement.

N | il |0 @m® % Read out the result.

Signal lights for reaching the limit
(section 3.6.1 step @
@ 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 |l [ oo @
[©)

® 11:12:24 | 2018-07-21 |

@

ﬂ Earth resistance

2018-07-21 11:12:02 =202,40
=202,70Q
@ 8 =0,22%
Re=11,90Q
Rewnc = 200 Q
‘ U=021V un|2sv be (-)| ® by
« B . ¢

Ry — resistance of current elec-
trode
Rs ~
trode
& — additional uncertainty caused
by resistance of the electrodes

resistance of voltage elec-

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 6.1.3. The last measurement can be recalled us-

ing the E-T icon.

WARNING

A\

Repeat the steps for

two additional locations of the
voltage electrode S:

e located at a certain distance
from the tested earth electrode,

o moved closer by the same dis-
tance to the tested electrode.

This is done to confirm that the S
electrode was driven into the ref-
erence earth. If so, the differ-
ence between the value of Rg
between the main measurement
and each additional measurement
should not exceed 3%.

If Re measurement results differ
from one another by more than
3%, the distance of the current
electrode from the earth electrode
being tested should be consid-
erably increased and the meas-
urements should be repeated.

e Measurement of resistance-to-earth may be carried out if voltage of interfer-

ences does not exceed 24 V. Voltage of interferences is measured up to the

level of 100 V.

® Over 50 V it is signalled as hazardous. The meter must not be connected to

voltages exceeding 100 V.

48
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® |t is recommended that the test earth electrode as well as H and S electrodes
should be located in one line. Due to the different field conditions it is not always
possible. On the manufacturer's website and in professional literature special cases
of probes location have been discussed.

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

o |f resistance of test probes is too high, Re earth electrode measurement will in-
clude an additional uncertainty. Particularly high uncertainty of measurement oc-
curs when the tested resistance is small, and the probes have a weak contact with
earth (such a situation occurs frequently when the earth electrode is well made but
the upper soil layer is dry and slightly conductive). Then, the ratio of resistance of
the probes to resistance of the tested earth electrode is very high and consequently,
uncertainty of 8 measurement that depends on this ratio is also very high.

® To reduce the uncertainty of the 8, measurement, the contact of the probe with earth
may be improved, for example, by:

moistening the spot where the probe is driven with water,

driving the probe in a different location,

applying an 80 cm probe.
Also, test the test leads for:

whether their insulation is not defective

whether the lead — banana plug — probe contact areas are not corroded or loosened.
In majority of cases the achieved measurement accuracy is satisfactory. However,
you should always take account of the uncertainty included in the measurement.

Additional information displayed by the meter

READY! The meter is ready for measurement.
IN PROGRESS Measurement in progress.
VOLTAGE! Too high voltage at the meter terminals.
H! Interruption in the test probe circuit.
st Interruption in the voltage probe circuit.
Re>1.99 kQ Measuring range is exceeded.
NOISE! Signal / noise ratio is too low (interfering signal too large).
Error due to the resistance of electrodes > 30 % (for calcu-
LIMIT! lating uncertainty, measured values are taken into ac-
count).
; : Interruption in measuring circuit or resistance of test
probes is higher than 60 kQ.

MPI-540 e MPI-540-PV — USER MANUAL
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3.6.3 Earth resistance measurement with 4-wire method (Re4P)

Four-pole method is recommended for use in the measurement of earth resistance of very small
values. It allows user to eliminate the influence of resistance of test leads on the measurement results.
It is also suitable for determining the resistivity of the soil. However, it is recommended that the dedi-
cated function should be used for this measurement (section 3.7).

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

VN7

)

Drive the current electrode into the earth and connect to the H socket of the meter.
Drive the voltage electrode into the earth and connect to the S socket of the meter.

The earth electrode being tested should be connected to E socket of the meter with the lead.
ES socket should be connected to the tested earth electrode below E lead.
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e Itis recommended that the tested earth electrode as well as H and S electrodes should be
located along one line and at relevant distances, in accordance with the rules of earth

measurements.
®© 111459 | 20180721 | N | il o0 @8 % o Select the 4P option in the
A Eathresistance ©)  measurement menu.

READY! 2018-07-21 11:13:41

® Select other settings in accord-

4‘*3') @ ance with section 3.6.1.
Re=1250Q |
3+ =2000
R “ R —
‘ U=021V unf2sv iy @& | @ ﬁ
« | | | 8
@ ® 111576 | 2018-07-21 | N | 0l [0 @@ ¢ The meter is ready for measure-
ment
2018-07-21 11:13:41 LiVe mode
U — interference voltage currently
on the object
Re=---Q -
Renn = 200 O Limits
Re max — currently set earth re-
| sistance limit
‘ U=022v Un’ZEV }v @& | P }v
« | | LR
@ Press START to start the meas-
urement.
® 1121545 | 2018-07-21 | N | -llll |00« @@ ¥ Read out the result.

ﬂ Earth resistance

Signal lights for reaching the limit
zonor21 111538 @ (section 3.6.1 step (B)):

® (@) the result is within the set limit

the result is outside the set
Re = 4,830 ®

Rewax =200 0 (=) assessment not possible

‘ u=020v "’ 23 }' & | e }' After selecting the bar n on the
right side, a menu will slide out
pe ‘ ‘ ‘ =) ‘ # with additional measurement re-

sults.
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N |l [ oo @
[©)

® 11:15:57 | 2018-07-21 |

@

ﬂ Earth resistance

2018-07-21 11:15:38 = 20550
=203,20
@ 8 =0,29%
Re=4,83Q
Rewnc = 200 Q
‘ U=020V un|2sv be (-)| ® by
« B . ¢

ing the [gf‘ icon.

WARNING

A\

Ry — resistance of current elec-
trode

Rs — resistance of voltage elec-
trode

& — additional uncertainty caused
by resistance of the electrodes

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 6.1.3. The last measurement can be recalled us-

Repeat the steps for

two additional locations of the
voltage electrode S:

e at a certain distance from the
tested earth electrode,

o moved closer by the same dis-
tance to the tested earth elec-
trode.

This is done to confirm that the S
electrode was driven into the ref-
erence earth. If so, the differ-
ence between the value of Rg
between the main measurement
and each additional measurement
should not exceed 3%.

If Re measurement results differ
from one another by more than
3%, the distance of the current
electrode from the earth electrode
being tested should be consid-
erably increased and the meas-
urements should be repeated.

e Measurement of resistance-to-earth may be carried out if voltage of interfer-

ences does not exceed 24 V. Voltage of interferences is measured up to the

level of 100 V.

® Over 50 V it is signalled as hazardous. The meter must not be connected to

voltages exceeding 100 V.
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® |t is recommended that the test earth electrode as well as H and S electrodes
should be located in one line. Due to the different field conditions it is not always
possible. On the manufacturer’'s website and in professional literature special cases
of probes location have been discussed.

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

If resistance of test probes is too high, Re earth electrode measurement will in-
clude an additional uncertainty. Particularly high uncertainty of measurement oc-
curs when the tested resistance is small, and the probes have a weak contact with
earth (such a situation occurs frequently when the earth electrode is well made but
the upper soil layer is dry and slightly conductive). Then, the ratio of resistance of
the probes to resistance of the tested earth electrode is very high and consequently,
uncertainty of & measurement that depends on this ratio is also very high. Then, in
accordance with the formulas from section 11.5.4, calculations can be made to es-
timate the influence of measurement conditions.

® To reduce the uncertainty of the 8, measurement, the contact of the probe with earth
may be improved, for example, by:

moistening the spot where the probe is driven with water,

driving the probe in a different location

applying an 80 cm probe.
Also, test the test leads for:

whether their insulation is not defective

whether the lead — banana plug — probe contact areas are not corroded or loosened.

® In majority of cases the achieved measurement accuracy is satisfactory. However,
you should always take account of the uncertainty included in the measurement.

Additional information displayed by the meter

READY! The meter is ready for measurement.
IN PROGRESS Measurement in progress.
VOLTAGE! Too high voltage at the meter terminals.
H! Interruption in the test probe circuit.
st Interruption in the voltage probe circuit.
Re>1.99 kQ Measuring range is exceeded.
NOISE! Signal / noise ratio is too low (interfering signal too large).
Error due to the resistance of electrodes > 30 % (for calcu-
LIMIT! lating uncertainty, measured values are taken into ac-
count).
;: Interruption in measuring circuit or resistance of test
probes is higher than 60 kQ.
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3.6.4 Earth resistance measurement with 3-pole method with additional
clamp (Re3P+C)

@ [Py
'“ ; ; w...esﬁ

U U

Drive the current electrode into the earth and connect to the H socket of the meter.
Drive the voltage electrode into the earth and connect to the S socket of the meter.
The earth electrode being tested should be connected to E socket of the meter with the lead.

It is recommended that the tested earth electrode as well as H and S electrodes should be
located along one line and at relevant distances, in accordance with the rules of earth
measurements.

e Receiving clamps should be attached to the tested earth electrode below the connection
point of E lead.

®  The arrow on the clamps can be directed in any direction.

@® 11:18:30 | 2018-07-21 | N -llll | wo @@ ¥ Select the 3P + clamps option in
A Eonthresistance @ the measurement menu.
READY! Select other settings in accord-

3P

Re=-—-0 |«

[ ance with section 3.6.1.

we§ =2000

ﬂ*ﬂ  —

‘ U=021V  1=001A || Un|25V |v @ |==+§] n
L] L1 §
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® 11:18:44 | 2018-07-21 | N

| ol | 100 @ %
[©)

ﬂ Earth resistance

The meter is ready for measure-
ment.

Live mode

Re=--0

Re ax = 200 0
‘ U=020V  1=001A Un’zﬁv }v @& |3p+ﬂ }v
- ‘ ‘ ‘ ) ‘ o
® 11:19:08 | 2018-07-21 | N ..“I | 100% m
ﬂ Earth resistance
READY! 2018-07-21 11:19:06
Re=7,78 Q
Re ax = 200 0
‘ U=019V  1=001A u’zsv} @plsmﬂ } lell
e | | |
® 11:19:20 | 2018-07-21 | N | ..“I | 100% EER ¥

ﬂ Earth resistance

©)

2018-07-21 11:19:06

©

Re=7,78 Q

Reax = 200 Q
U=020VI=001A|| Un 25v}v @& ;3P<{v

@

ing the E icon.
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U — interference voltage currently
on the object

| — interference current currently
flowing through the object

Limits
Re max — currently set earth re-
sistance limit

Press START to start the meas-
urement.

Read out the result.

Signal li Iqhts for_the limit (section
3.6.1 step )
@ 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.

Ry — resistance of current elec-
trode

Rs ~ resistance of voltage elec-
trode

& — additional uncertainty caused
by resistance of the electrodes

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 6.1.3. The last measurement can be recalled us-
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Repeat the steps for

two additional locations of the
voltage electrode S:

® located at a certain distance
from the tested earth electrode,

® moved closer by the same dis-
tance to the tested earth elec-
trode.

This is done to confirm that the S

electrode was driven into the ref-

erence earth. If so, the differ-

ence between the value of Rg

' between the main measurement

U i u and each additional measurement
should not exceed 3%.

If Re measurement results differ
from one another by more than
3%, the distance of the current
electrode from the earth electrode
being tested should be consid-
erably increased and the meas-
urements should be repeated.

WARNING

e Measurement of resistance-to-earth may be carried out if voltage of interfer-
ences does not exceed 24 V. Voltage of interferences is measured up to the
level of 100 V.

® Over 50 V it is signalled as hazardous. The meter must not be connected to
voltages exceeding 100 V.

e |t is recommended that the test earth electrode as well as H and S electrodes
should be located in one line. Due to the different field conditions it is not always
possible. On the manufacturer's website and in professional literature special cases
of probes location have been discussed.

e Use C-3 clamps for the measurement.
o Maximum interference current: 1 A.

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

o |f resistance of test probes is too high, Re earth electrode measurement will in-
clude an additional uncertainty. Particularly high uncertainty of measurement oc-
curs when a small value of resistance-to-earth is measured with probes that have a
weak contact with earth (such a situation occurs frequently when the earth electrode
is well made and the upper soil layer is dry and slightly conductive). Then, the ratio
of resistance of the probes to resistance of the tested earth electrode is very high
and consequently, uncertainty of measurement that depends on this ratio is also
very high. Then, in accordance with the formulas from section 11.5.4, calculations
can be made to estimate the influence of measurement conditions.

® To reduce the uncertainty of the &, measurement, the contact of the probe with earth
may be improved, for example, by:
moistening the spot where the probe is driven with water,
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driving the probe in a different location,

applying an 80 cm probe.
Also, test the test leads for:

whether their insulation is not defective

whether the lead — banana plug — probe contact areas are not corroded or loosened.
In majority of cases the achieved measurement accuracy is satisfactory. However,
you should always take account of the uncertainty included in the measurement.

® Factory calibration does not include the resistance of the test leads. The result dis-
played by the meter is a sum of the resistance of the measured object and the re-
sistance of leads.

Additional information displayed by the meter

READY!

IN PROGRESS

VOLTAGE!
Re>1.99 kQ
NOISE!

LIMIT!

A

H!
S!
H!

]

The meter is ready for measurement.

Measurement in progress.

Too high voltage at the meter terminals.

Measuring range is exceeded.

Signal / noise ratio is too low (interfering signal too large).

Error due to the resistance of electrodes > 30 % (for calcu-
lating uncertainty, measured values are taken into ac-
count).

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

Interruption in the test probe circuit.
Interruption in the voltage probe circuit.

Too small test current.

No continuity in the current clamps circuit.
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3.6.5 Earth resistance measurement with two-clamp method (2C)

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

® The double-clamp method may only be used when measuring multiple earthing (it
is necessary to provide a return path for the test current).

® For ring earth electrodes (step @ variant @) the method allows switching off to

determine continuity of the measured earth electrode point with the rest of the
earth electrode.

e  Transmitting clamps and measuring clamps should be attached to the tested earth electrode
at a distance of at least 30 cm from each other.

e  The arrow on the clamps can be directed in any direction.
Connect the transmitting clamps N-1 to H and E socket.
Connect the measuring clamps C-3 to the clamp socket.
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© nzva| e | B | il o @8 ¥ o Select the clamps + clamps

} Eath resistance ©) option in the measurement
READY! menu.
[ _
- ® Select other settings in ac-
RE =---0) - cordance with sec-
#e] =200 tion 3.6.1.
U=025V  1=001A || Un 2sv{v & | #-] '
- ‘ "
@®© na2zo |2u1n-u7-11| N | -lllI ||nu% ¥ The meter is ready for meas-
urement
READY! .
(READY!] Live mode
| — interference current cur-
rently flowing through the ob-
RE - Q ject
Re max =200 0
Limits

1= 0071 A @ [R8 Re max — currently set earth re-

sistance limit

. | LI
@ Press START to start the
measurement.
@ 2224 | 2n1a-n7-11| ] | -lllI | 100% % Read out the result.
4 Earth resistance
0180721 112221 Signal lights for the limit (sec-

tion 3.6.1 step (6))
©® (@) the result is within the
RE =1 1,5 Q0 set limit
Rew = 2000 ® the result is outside the
set limit

1=001A @ [R-R g @assessment not possible

5 | 58

@ Save the measurement to the meter memory using the E icon. A detailed description of
memory management is contained in section 6.1.3. The last measurement can be re-

called using the ﬁ icon.
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e Measurements may be performed in the presence of interference current of a value
not exceeding 3 A RMS and frequency in accordance with the value set in sub-menu

Measurement settings (section 2.2.1 step @).
® Use N-1 clamps as signal transmitting clamps and C-3 clamps as receiving clamps.

o |f the current on measuring clamps is too low, the meter displays the following mes-
sage: The current measured by clamps is too low. Measurement is not possi-
ble!

o Maximum interference current: 1 A.

Additional information displayed by the meter

READY! The meter is ready for measurement.
IN PROGRESS Measurement in progress.
Re>99.9Q Measuring range is exceeded.
NOISE! Signal / noise ratio is too low (interfering signal too large).
Error due to the resistance of electrodes > 30 % (for calcu-
LIMIT! lating uncertainty, measured values are taken into ac-
count).

Too small test current.

ﬁ No continuity in the current clamps circuit.
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3.7 Soil resistivity

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

p=27LRe
where:
L — distance between the electrodes (all distances must be equal),
Re — measured resistance.

3.7.1  Settings of measurements

@

Select item Qm.

[ @)
@=m
© 114447 | 20180721 | N ..||| | 100+ @@ ¥ Touch the parameter drop-down
menu Un_(measuring voltage se-
lection).
READY!
p Pmax = 200 Om
‘ u=026v o om
- . |
® 114501 | 20180721 | N | ..||| | 100+ @@ ¥ Select the required measuring
voltage fom the st
READY!
p Pwax = 200 Om
@
50V v
- - |
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©® 114447 | 20180721 | N | ..||| | 100+ @@ ¥ Select Limit to set the soil resis-

iy i
READY!

p=-—-0m

Puax = 2JMOM
‘ U=026V Un’zﬁv}v L v 10m A ‘
« | | | o
@ 200 o Select unit.
® om
e Enter the required resistance
limit value:
< kOm = Qm: 0...99 900,
o = kOQm: 0...100.
e | # | S |% | ~]|&]* ] - —
‘ %. |L|L|L|LLLLL|L‘ : ‘ — . Functions of icons
i reject changes and exit to the
KL v previous screen
z | x v e |n|wm|=<|>]? ‘ + ‘ v accept changes
Range: 0 Qm - 99900 Om ‘T|T|T‘
3.7.2 Main elements of the screen
N Select item Soil resistivity Om.
© 114447 | 20180721 | N | 0l |10« @® ¢ The measurement screen wil
appea.
Live mode
U — interference voltage
g Qm Limits
Puas = 200 O Pwmax — Soil resistivity limit
- After selecting the bar n on the
‘ vrozev wizvig ol o g right side, a menu will slide out
with additional measurement
« | | | | e | results.
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©® 114536 | 2018-07-21 | N | ..||| |10+ @@ ¥ Ru — resistance of current elec-

@) trode

- Rs — resistance of voltage elec-
trode

® - additional uncertainty
caused by resistance of the
electrodes

ﬂ Earth resistivity

p=--—-0m

Puax = 200 Om
Selecting the u bar hides the
uU=027V Un'z'sx'/}v L v{ 0m }A menu.
. - §

3.7.3 Soil resistivity measurements (p)

i’ 7 L7
t GAT IV 3 dCET

00 V.
CAT il 500V

LS A A
e  Drive 4 probes into the ground in one line and at equal distances.
e  Connect the probes to the meter according to the figure above.
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@ ® 11:0847 | 20180721 | N | il 02 @B % ecal up the measurement

men.
READY!

® Select other settings in ac-
cordance with section 3.7.1.

p=--0m

Puax = 200 ©m
U=026V Un’zﬁv }v L v{ 10m }.

@ @ Lk ” 1. Select distance L between the
I I measuring electrodes:
(a) using arrows & ¥ ,
@ (b)from the keyboard after

touching the field with the
10 distance value (range 1...30
m)

Functions of icons
reject changes and exit to the
previous screen

- | = . + accept changes

| v

z C 8 | +*
Range: 1-30 QI.|.
® 115045 | 2018-07-21 | N ..||| |00 @@ ¥ The meter is ready for measure-

ment

p=--0m

Pmax = 200 Om

‘ U=021V Un’ZEV}v L v{ 5m }.
« | | | 8
@ Press START to start the meas-
urement.
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N |l oo @@ ¥

® 11:51:55 | 2018-07-21 |

ﬂ Earth resistivity

2018-07-21 11:51:47

©

p=34,40m
Puax = 200 Om
IR P o R
. =

N |l oo @@ ¥
[©)

Ru=406,8 Q
Rs=401,6 Q

® 11:52:07 | 2018-07-21 |

s

2018-07-21 11:51:47

p=34,40Qm

Puiax = 200 Om

U=021V || Unf25V }v Lv{ 5m }A
. H #

using the E-T icon.

A\

WARNING

Read out the result.

Signal lights for reaching the limit
(section 3.7.1 step @):
(@) 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.

Ry — resistance of current elec-
trode

Rs ~ resistance of voltage elec-
trode

® — additional uncertainty caused
by resistance of the electrodes

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 6.1.3. The last measurement can be recalled

® Measurement of resistivity may be carried out if voltage of interferences does

not exceed 24 V. Voltage of interferences is measured up to the level of 100 V.
® Over 50 V it is signalled as hazardous. The meter must not be connected to

voltages exceeding 100 V.
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® The calculations assume that the distance between the measuring electrodes are
equal (Wenner method). If it is not the case, perform the measurement of earth re-
sistance using 4-pole method and calculate resistivity from the formula:
p = 2mLRe

where:
L — distance between the electrodes
Re — measured resistance

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

o If resistance of test probes is too high, resistivity measurement will include an
additional uncertainty. A particularly large measurement uncertainty arises when a
small resistance value is measured with probes that have weak contact with the
ground. Then, the ratio of resistance of the probes to measured resistance as a re-
sistivity formula component is very high and consequently, uncertainty of measure-
ment that depends on this ratio is also very high. Then, in accordance with the for-
mulas from section 11.5.4, calculations can be made to estimate the influence of
measurement conditions.

® To reduce the uncertainty of the &, measurement, the contact of the probe with earth
may be improved, for example, by:

moistening the spot where the probe is driven with water,

driving the probe in a different location,

applying an 80 cm probe.
Also, test the test leads for:

whether their insulation is not defective

whether the lead — banana plug — probe contact areas are not corroded or loosened.
In majority of cases the achieved measurement accuracy is satisfactory. However,
you should always take account of the uncertainty included in the measurement.

Additional information displayed by the meter

READY! The meter is ready for measurement.
IN PROGRESS Measurement in progress.
VOLTAGE! Too high voltage at the meter terminals.
H! Interruption in the test probe circuit.
S! Interruption in the voltage probe circuit.
RE>1.99 kQ Measuring range is exceeded.
NOISE! Signal / noise ratio is too low (interfering signal too large).
Error due to the resistance of electrodes > 30 % (for calcu-
LIMIT! lating uncertainty, measured values are taken into ac-
count).
;: Interruption in measuring circuit or resistance of test
probes is higher than 60 kQ.
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3.8 RCD parameters

The measurement of Ug, Re is always performed with sinusoidal current 0.4 |, regard-
less of the settings concerning waveform and multiplication factor Ian.

3.8.1 Settings of measurements

@ er__J . th-J . Select item RCD I or RCD ta.
@© 11:58:30 | 20180721 | N | 0l |10« @@ % Define the displayed measure-

ment components with the 3

A icon:
if RCD I has been selected,
la=-—-A ®

if RCD ta has been selected.

la=5.10mA
U =250V

i

uL| |ﬂ

@ ® 11:58:48 | 20180721 | N ..“I |100% @@ ¥ For RCD Ia the following pa-
rameters e avalable:
Ia — RCD tripping current,
Ug — voltage measured on PE,
- Re — PE continuity,
@ 1, Us Re tai — RCD triggering time when
In=5.10 mA measuring tripping current.

B «ow_":”'
« x| U R

@ ® 115910 | 2018-07-21 | N | .l“l |10« @@ ¥ For RCD ta the following pa-
rameers are available:

Ug — voltage measured on PE,

Re — PE continuity,

ta — RCD triggering time when

@ t, Us Re given the rated differential cur-

rent ratio.

ta> 300 ms

U =250V B
) Us, Re

U =239, lAn | x0,5 }'
way| [OF

f=150,0

TR W
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@© 11:58:30 | 20180721 | N | allll | 100 GEED %
M RoD: L Us Re
READY!
Iy = — A
la=5.10 mA
U =250V
U=2396V 1An | 10 mA
f=50,0 Hz v
R 8

® 11:59:34 | 2018-07-21 I

4 RCOL Us Re

Vohtage choice

Select UL to define the meas-
uring voltage.

| oot | 100 ¥ Select the required measuring

la=5.10mA
U =250V
U =23
f=50,URz D {'
. X | u o o#

@ 120022 | 2018-07-21 |

M oDt UsRe

N |l [ oo @ ¢
©)

READY!
th=-—s
ta> ms
U =250V
U=2392V \ 1An mmA ¥ |xlAn | x05
f=50,0 Hz ﬂ:?s
E
X
« | x [ u \ |
@ @ 12:0055 | 2018-07-21 | M|l | s ¥
M Roo U R @
READY!
Iy =—A
Ix=5.10mA
U =250V
uU=2392Vv 1An | 10 mA
\ 10mA
=500 Hz aoms — I IR
100 ma
300 mA
U, |5I!IomA ‘
* * ‘ L ‘ 1000 mA Lol

@) voltage from the list.

If the RCD ta mode has been
selected in step @ set the
forced current in the RCD test.

The set current is ratio of the
rated residual current of the
tested circuit breaker.

The correctness of the as-
sessment of the test circuit
breaker efficiency is dependent
on the rated residual current.

Rated differential currents of
RCDs are available in the
menu.

® Touch the drop-down list
field.

® Select the residual current of
the test circuit breaker.
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® 120128 | 20180721 | ﬁ“ | 100% % In the menu you can the wave-

form of the current, which wil

N be used to test the RCD.
-
v e Touch the drop-down list
a=-—-A & field.
U —250v V2 {=15.30mA Select the waveform of the

...... measuring current.

U=2395V |An|' _—
oo W [l [(TH

- X U #t
©® 120151 | 20180721 | N _.||| | 100« @@ ¥ Determine the type of circuit
breaker.
Available circuit breaker types

|| general purpose
short-time delay type

la=-— A

e ;
U =250V o s | selective
U=239,5V k 1An | 30 mA }v
f=50,0 Hz ﬁ
e | x | w | R
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3.8.2 RCD tripping current

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

eeee@ L1

0O i L2

RCD L3

eeoe N
PEN — ' PE
@ Paicy cen Select item RCD Ia.

@/ ROl
@ Enter the measurement settings in accordance with section 3.8.1.
© 120112 | 20180721 | N ..||| | 100+ @@ ¥ The meter is ready for measure-

ment

Live mode
U — voltage between phase con-
| [ — A ductor L and PE conductor
A f — network frequency in the test-

1n=15..30 mA

U =250V ed circuit
U=239,0V & lAn 30 mA
f=500Hz D
. ¥ U o
@ Press START to start the meas-
urement.

To cancel measurement, select

the n icon on the screen.
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© 12:15:28 | 2018-07-21 |

A ReD:i, Us, Re

L-PE!

Nl oo @ 4

2018-07-2112:15:24

©

la = 23,0 mA
U =250V 1n=15..30 mA
. Uu=187V 1An 30 mA
£=50,0 Hz & lii' ’Tiv
* K UL =] “

@© 12:15:50 | 2018-07-21 |

@

A RCD: I, Us, Re

L-PE!

N il oo @@ ¥
©)

2018-07-2112:15:24 [l U, - 0.1 v
@ Re = 0,00 kQ

Ir = 23,0 mA

In = 15.30 mA
U =250V
U=187V IAn 30 mA
f=50,0 Hz & i' D [
- b U = #

ing the ﬁ icon.
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Ia<lpn = tai>ta

where:
tai = f(lan)

Read out the result.

Measurement result assessment
green:

0.5 lsn <Ip<lpn
red:
In< 0.5y,
or
IA > lAn

After selecting the bar n on the
right side, a menu will slide out
with additional measurement re-
sults.

Depending on the selection made
in section 3.8.1 step some of
the parameters below will be dis-
played:

Ug — voltage measured on PE,

Re — PE continuity,

ta — RCD triggering time with flow
of RCD disconnecting current.

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 6.1.3. The last measurement can be recalled us-

e Measurement of the triggering time tai (ta measured during Ia measurement) for se-
lective RCDs is not available.

® The measurement of triggering time ta is not performed as required by applicable
standards (i.e with RCD nominal current |, ), but with Ix current measured and
displayed during the measurement. In most cases where the measurement does not
have to be strictly as defined by the standard, this measurement may be taken into
account to assess the proper operation of RCD protection in a particular installation.
When measured |4 is lower than |, (most frequent case), then triggering time ta; will
be usually longer than the triggering time measured in function ta, which measures
the time at I, current:

Therefore, when time t, is s correct (not too long), it may be assumed that the time
measured in function t, would be also correct (it would not be longer).
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Additional information displayed by the meter

IN PROGRESS

Us>Uy!
READY!
L-N!
L-PE!
N-PE!
L<>N
fi

PE!
ERROR!

U>500V!

Measurement in progress.

The touch voltage exceeds a preset U, threshold value.
The meter is ready for measurement.

UL voltage is incorrect for making a measurement.
ULee voltage is incorrect for making a measurement.
Un.pe Voltage is incorrect for making a measurement.

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

Network frequency is outside the range of 45...65 Hz.
PE conductor connected incorrectly.
Measurement error.

Before measurement, voltage at test terminals exceeds
500 V.
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3.8.3 RCD tripping time

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

eeoo e

— O ﬂ L2
RCD L3
(XX X N
PEN = PE

Select item RCD ta.

@ Enter the measurement settings in accordance with section 3.8.1.

© 121647 | 20180721 | N ..||| | 100+ @@ ¥ The meter is ready for measure-
ment

READY! Live mode

U — voltage between phase con-
t =--5 ductor L and PE conductor
A f — network frequency in the test-

t, = 0..300 ms

U =250V ed circuit
uU=2392V ﬁ I1An | 30 mA ' xIAn ’ x1 }'
f=50,0 Hz | AV } ’D }'
- 3 Uo #
@ Press START to start the meas-
urement.
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® 129718 | 20180721 |

Nl oo @@ ¥

A Repit, U Re ®@
L-PE! 2018-07-21 12:17:15
ta=10 ms ©
ta=0..300 ms
U.=250V
. u=187v IAn|30mA }' xIAn’x] }v
f=50,0Hz k | ~u }' ’D }'
X T w @ T s
@ © 1217:42 | 20180721 | N clll' | 100 EEER) ¥
A Red:ty, Us Re @
L-PE! 2018-07-2112:17:15 [ U, = 0,1 v
@ Re = 0,00 kQ
tA=10ms
t,=0..300 ms
U.=250V
U=187V IAnISUmA }v xIAn’x'I }v
f=50,0 Hz % ’ ~y }v ’D }v
« %X | wW | B | =

ing the ﬁ icon.

74

Read the result — RCD triggering
time ta.

Measurement result assessment
green:

ta < taop
red:
tA > tdop

After selecting the bar n on the
right side, a menu will slide out
with additional measurement re-
sults.

Depending on the selection
made in section 3.8.1 step
some of the parameters below
will be displayed:

Ug — voltage measured on PE,
Re — PE continuity.

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 6.1.3. The last measurement can be recalled us-
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Additional information displayed by the meter

IN PROGRESS

Ug>U,!
No U_!
READY!
L-N!
L-PE!
N-PE!
L<>N
TEMPERATURE!
f!
PE!
ERROR!
U=>500V!

VOLTAGE!

Measurement in progress.

The touch voltage exceeds a preset U, threshold value.

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

The meter is ready for measurement.

UL voltage is incorrect for making a measurement.
ULee voltage is incorrect for making a measurement.
Un.pe Voltage is incorrect for making a measurement.

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...65 Hz.
PE conductor connected incorrectly.

Measurement error.

Before measurement, voltage at test terminals exceeds
500 V.

Voltage exceeded.
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3.8.4 Measurements in IT networks

Before performing measurements select the appropriate network type in the main menu (menu
Measurement settings, section 2.2.1).

C NOTE!

The manner of connecting the device to the installation is shown in Fig. 3.8 and Fig. 3.9.
— [0 e @ o L1

After selecting an IT type network, the function of the contact electrode is inactive.

= o= L2
— RCD = L3
. . . @00 o
CaurCra Crg ' PE
‘%L

Fig. 3.8 RCD measurement in the IT network. The circuit is closed by the parasitic capacitances

Cx
— [e e o 0 L1
—— 0O L2
— RCD =4 L3
seesl

Fig. 3.9 RCD testing without the PE conductor

The manner in which the measurements of current and the RCD triggering time has been de-
scribed in section 3.8.2,3.8.3.
Operating voltage range: 95V ... 270 V.
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3.9 Automatic measurements of RCD parameters

The meter enables user to measure automatically RCD triggering time (ta), disconnection current
(Ia), contact voltage (Ug) and resistance-to-earth (Rg). In this mode, there is no need to trigger each
measurement by pressing START button. The role of the user is reduced to initiating the measure-
ment by single pressing START and switching RCD on after each tripping.

3.9.1 Setting automatic measurements of RCD parameters

l_tl._.'
@ @ ' RCDuro  Select RCDauro.

@ UL ® Select UL and from then select the required measuring voltage from
the list.

1An 30mA ¥ e Select the rated differential current of tested protection.
| D v ® Select the type of tested protection.
- ® Select the parameters to be measured. Designations:
la tripping current
ta response time
+ current with increasing head is forced
- current with decreasing head is forced

x0.5/1/2/5 a multiplicity of RCD rated current, according to
IEC 61557-6

®

® Select the metering mode:

(@) full,
(b) standard.

n If full mode has been selected, select the type of tested protection.
RCD other than EV. There is no 6 mA DC module in this

type of device.

EV type RCD. Here there is a 6 mA DC module. In this sit-

uation, before the test it is necessary to:

e determine according to which standard the measure-
ment is to be carried out (sec. 2.2.1),

e determine the multiplication factor of the 6 mA DC dif-
ferential current (EV button). The test settings vary de-
pending on the selected standard.
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RCD other than the EV, which is protected by a RCM
(residual current monitoring device at 6 mA DC). In this sit-
uation, before the test it is necessary to:

‘Z‘ RCM determine according to which standard the measure-
v ment is to be carried out (sec. 2.2.1),

. e tick RCM,

e determine the multiplication factor of the 6 mA DC dif-
ferential current (EV button). The test settings vary de-
pending on the selected standard.

N n If standard mode has been selected, set the shape of the testing cur-
rent. In this mode, RCD EV and RCM tests are unavailable.
3.9.2 Automatic measurement of RCDs
@ Connect the meter to the installation according to the drawing.

—— eee e L1
=l 3
== |RCD =

PEN (XN N :E

@ HL: Select RCDAUTo.
s
@J RCDauto

@ Enter the measurement settings in accordance with section 3.9.1.

i:rce| il |2+ @@ ¥ The meter is ready for measure-
©) ment.

HERNE Live mode

. U — voltage between phase con-
U=2a10v IAn |30mA v - ductor L and PE conductor

RCD
f=50,0Hz o i' D i'

f — network frequency in the test-
UL = 25,0 Vv UL.pE =--V ’ UB =-—-V RE =-—0Q

® o09:51:40 | 20181115 |

A RCD .o

ed circuit

-« U . 3
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®

® o9:53:25 | 201811415 |

A -llll | o4 @) ¥

A rco o ©)
L-PE!
‘ f=500 Turn RCD on to continue | D }'
UL = 25'0 V Measurement step 5/11: N tax1- qE = 0]01 kQ
UL o LTI LLLLLLLL)
VRN X0,5 + Measurement progress
Ny ta X0,5' = ~7
Ny tax1+ ta =50 ms @
« Tu | ot

® 09:54:39 | 2018-11-15 |

W erce| -llll | 94% @) ¥

@

Press START to start the meas-
urement.

Tested RCD switch, must be
turned on after each triggering,
measurements are completed.

The progress of the measurement
is illustrated by progress bars:

top — progress of the ongoing
measurement,

bottom — progress of the entire
measurement sequence.

The sequence may be cancelled
at any time using icon

Eventually, measured parameters

# oo ©) are displayed (sec.3.9.1 step
L-PE! 2018-11-1509:54:26 U@), :;Sct’:voltage
nU taxl1- ta =20 L= ’
~ tA X2+ tA -8 me 8 U..pe — voltage between L and PE,
A X A =OmS Us — voltage measured on PE,
N tax2- ta=18ms @ Re — PE continuity.
N x5+ th=7Tms @
N ta x5- tha=17ms @@ The list of results may be scrolled
AV X" lh =230mA ® on the screen.
Nl la =258mA @ N
Symbols indicating correctness of
« u B # response
(¥ criterion met
® o09:55:00 | 20181115 | "R -llll | o5 @) ¥ @ criterion not met
# Reoun ©)
L-PE! 2018-11-15 09:54:26
For more information refer to Cri-
U=191V 1An | 30 mA }' teria for assessing the cor-
f=50,0 Hz Rep T~ }. [l [. rectness of component results.

UL = 25,0 \ UL.pE = 241,4\/’ UB = 0,2 \ RE = 0,01 kQ

N tax05+ t. >300ms ()

« [Tu S8 | s

ing the ﬁ icon.
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Save the measurement to the meter memory using the E icon. A detailed description of
memory management is contained in section 6.1.3. The last measurement can be recalled us-
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® Ug and Re are always measured.

® The measurement of Ug, Re is always performed with sinusoidal current 0.4 |4, re-
gardless of the settings concerning waveform and multiplication factor Ip.

e Automatic measurement is interrupted in the following cases:

the switch was tripped during the measurement of Ug, Re or ta at the half value of Iy,

the switch did not trip during other component measurements,

the value of pre-set voltage U, has been exceeded,

voltage was disconnected during one of the component measurements,

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

® The meter automatically skips the measurements impossible to perform, e.g. when the
value of selected current |, and its multiplicity exceed the testing range of the meter.

Criteria for assessing the correctness of component results

Parameter Assessment criterion Notes
1A 05Im<SIas1Ipn -
IC\M\ 0.35 i S Ia < 2 Ian for lsy = 10 mA
|
;:’,‘M’\ 0.35Im<Ia<14ly  forother L
la— 05m<SIaS2Ipn -
Iae— 6 mA 3MA<Ia<6mA for 6 mA RCD [EY] and RCM
""" -h T (acc. to IEC 62955 and IEC 62752)
= for all types of RCD
taat 0.5l ta — red = for AC module of RCD
taat1 s, ta < 300 ms = for general purpose RCDs
= for AC module of RCD
taat2 ta < 150 ms = for general purpose RCDs
= for AC module of RCD
taat5 ta < 40 ms = for general purpose RCDs
= for AC module of RCD
taat 11y 130ms<ta<500ms  for selective RCDs
taat2 L, 60ms<t,<200ms for selective RCDs
taat5la, 50 ms <ta <150 ms for selective RCDs
taat 1 s, 10 ms < ta <300 ms for short-time delay RCDs
taat2ly, 10ms<ta<150ms for short-time delay RCDs
taat5 L, 10ms<ta<40ms for short-time delay RCDs
taat 11, ta<10s for 6 mA RCD |EY] and RCM
" B (Ia=6 mA acc. to IEC 62955 and IEC 62752)
taat 10 I, ta < 300 ms for 6 mA RCD [EV| and RCM
(Ia=60 mA acc. to IEC 62955 and IEC 62752)
taat 331, ta < 100 ms for 6 mA RCD [E¥] and RCM
(Ia= 200 mA acc. to IEC 62955)
taat 50 Iy, ta < 40 ms for 6 mA RCD [EV| and RCM

(I =300 mA acc. to IEC 62752)
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Additional information displayed by the meter

IN PROGRESS

Ug>U,!
No Up.!

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

L<e>N
TEMPERATURE!
fi
PE!
ERROR!
U>500V!
VOLTAGE!

Measurement in progress.
The touch voltage exceeds a preset U, threshold value.

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

The meter is ready for measurement.

UL voltage is incorrect for making a measurement.
ULee voltage is incorrect for making a measurement.
Un.pe Voltage is incorrect for making a measurement.

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

Maximum temperature of the meter is exceeded.

Network frequency is outside the range of 45...65 Hz.

PE conductor connected incorrectly.

Measurement error.

Before measurement, voltage at test terminals exceeds 500 V.

Voltage exceeded.
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3.10 Insulation resistance

i : WARNING

3.10.1 Settings of measurements

® 2)’ -

The tested object must not be live.

® 12:54:35 | 2018-07-21 | N | -llll | 100 EER ¥
H Roaw ®@
Riso Ln-pe= - O Uiso in-pe= -~V
Riso min
5,00 MQ
ve1v = H R, [Era I wofoov [ o ‘
« b1 §
@ ® 12:55:22 | 2018-07-21 | N | ..“I | 100% EER ¥
# roow

| —J—— R
RISO Q 1SO MIN
-0
‘ U=1v == H (07 ﬁ Un| 50V }
ﬂ-l—
- . ¢
@ ® 125604 | 2018-07-21 | N .llll | 100% @R ¥
A Reo3w
Riso n-pe=--- Q Uiso n-pe= -V
Riso min
5,00 MQ
U=1v mm= H x (L+N)(PE) ﬁ Unysuv }v ®m
—ﬂLPN |
N)(PE) (L
Py (L+N)(PE) ‘ #

82

Select item Riso.

Connect the meter probe or the
adapter which the measurements
will be performed with.

Touch the drop down menu to set
the measuring mode.

Positions will vary depending on
whether the following have been
connected to the meter:

(a) probes,
(b) UNI-Schuko adapter,

(c) AutolSO-1000c adapter

If separate leads with probes
have been connected to the me-
ter, select the required option
from the menu:

— single measurement mode —
the measurement continues on-
ly when the user holds the
START button,
continuous measurement
mode — the measurement is
triggered by a short press of the
START button and ends when
START is pressed again.

If UNI-Schuko adapter has been
connected to the meter, select the
required option from the menu:
= (L)(PE)(N) — if the phase
conductor on the left relative
to the socket protective pin,
= (N)(PE)(L) — if the phase
conductor on the right rela-
tive to the socket protective
pin,
= (L+N)(PE) — shorted L and N
conductors, measurement to
PE (simplified method).
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® 12:56:59 | 2018-07-21 I

R
Risor112 = Q
RisoL1-13 = -0
Risorz13 = Q
RisoLin =--Q

N |l | 100 ¥ If AutolSO adapter has been
@) connected to the meter, select the
required option from the menu:

A = 3 wires — measuring a 3-
Usortiz=-—V I core cable,

UsoLia=-—V = 4 wires — measuring a 4-
Usorz213 ==V Riso min core cable,

Usouin ===V -0 = 5 wires — measuring a 5-
core cable.

vrvon | R [ e[ ol

3 wires

¢ |

® 12:54:35 | 2018-07-21 |

D=l R

N | 0l |0« @@ % Touch the drop down menu to set

i: Mhiabi @) the measuring voltage Un.
Riso Ln-pe= === O Uiso Lupe= == V

Riso min

5,00 MQ

® 12:58:56 | 2018-07-21 I

H Awaw

Riso Ln-pe= -~ Q

R | .'|l||mu%‘y" Select the required measuring
©) voltage from the list.

READY!

Uiso Ln-pe= - V

Riso min

5,00 MQ

U=1v == “ (L+N)(PE) E' un| sov ol

1[IOV

« |

® 12:59:24 | 2018-07-21 |

ﬁ Risa 3W

Riso Ln-pE= === O

| o
8|l oo % Set the measurement duration
@) using the icon. After the selection

has been made, it will display the

READY! set value.

Uiso Ln-pe= ==V

Riso min

5,00 MQ

u=1v == ‘\ |(L+N)(PE) }v UnESUDV} ®©

« |

| | o
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@ 12:59:38 | 2018-07-21 |

Nl [ oo @ ¥

@

REANVI
Time settings

Riso Ln-pe= ===
Riso min
5,00 MQ
v (LG
« | | 8

@ 13:00:32 | 20180721 |

8|l | @

®

Riso min

5,00 MQ

Limit

g
« | | | o8
® |4
Bl |
v
#]
Range: 1-60 L] ITJ »

® 13:01:03 | 2018-07-21 |

N | il oo @

(19

REANVI
Time settings

Available options

= Auto — the meter automati-
cally selects measurement
duration depending on the
capacity of the object meas-
ured

= 30s

= 60s

= Custom — manual setting of
time within the range of
1...60s

If the Custom option has been
selected, enter the required time.

Delete the previous time value
and enter a new one from the
range of 1...60 s.

Functions of icons
reject changes and exit to the
previous screen

v accept changes

Description of function icons

Riso Ln-pE= ==~
@I Custom }v RISO NN
® 5,00 MO
berv = ‘ 2 S
¢ | | | 8

Ok — accept selection
Cancel - reject changes
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N |l oo @@ ¥

® 13:01:28 | 2018-07-21 |

Select Limit to set the acceptable
insulation resistance criterion.

® Select unit.

e Delete the previous value and
enter a new one. Ranges:
= kQ: 0...2 000 000,
= MQ: 0.0...2000.0,
= GQ: 0.000...2.000.

Functions of icons
rejecting changes and exit to
the previous screen

v+ accepting changes

@ retuming to the previous
screen

ﬂ‘ going to the main menu

A Ro3w @
READY!
Riso Ln-pe= -~ Q Uiso Ln-pe= - V
Risqmlin
5,00M1Q
U=1v == H ‘ ’ (L+N)(PE) I»v Un’ 500V }v ®m ‘
« | | | 8
5| ) kQ
@ mo
/) GQ
e | # s % & x|y e
1]l2|ala]ls]e]|7]s]o]o ~— .
Tab Q B 3 Y = K S
5 Lock } K| L -l | v
i z B |1 1] S *

Range: 0,0 MQ - 2000,0 MO T L 3 T
® 13:05:58 | 2018-07-21 | N | -lll' | 100 EER %
A Reodw @

READY!
Riso Ln-pe= - Q Uiso n-pe= -V
Riso min
5,00 MQ
u=1v == H x ’(L+N)(F‘E) I" Un’ 500V }v ®m ‘
« | | | of
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3.10.2 Measurement using probes

i : 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 menu.

Connect the probes to the meter.

@ Enter the measurement settings in accordance with section 3.10.1.

Connect test leads according to
the drawing.

@ Trigger the measurement.

— single measurement mode —
the measurement continues on-
ly when the user holds the
START button,

& continuous measurement
mode — the measurement is
triggered by a short press of the
START button and ends when
START is pressed again.

During the measurement the
H.V./REC/CONT. diode is lit in
orange.
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® 13:16:03 | 2018-07-21 |

N | .l |0+ @® $ Read the measurement result.

A ro2w
A
\\J
Riso = 102,2 MQ Risowin
5,00 MQ

‘ Uiso = 53 V

H o[- w

f

Signal lights for reaching the limit
(section 3.10.1 step @)
(© the result is within the set
limit
®) the result is outside the set
limit
(=) assessment not possible

If continuous measurement has
been selected (icon C ), the
measurement can be stopped by

selecting the “ icon.

® 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.

Additional information displayed by the meter

READY!
IN PROGRESS

A

NOISE!

LIMIT!

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. If it 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 on the test object).
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3.10.3 Measurements using UNI-Schuko adapter (WS-03 and WS-04)

: : WARNING
e During measurements of insulation resistance, dangerous voltage up to 500 V
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 Ryso, to call up the
f; Riso measurement menu.

®

Connect WS-03 adapter or
WS-04 adapter with UNI-Schuko
outlet plug.

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

@ Enter the measurement settings in accordance with section 3.10.1

‘g

Connect the adapter to the test
socket.

SATNIRY ; * )

7|
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® 13754 | 2018-07-21 |

A Reo3w

Press START to start measure-
ment.

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

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

N | il |00 @mm ¢ View of the screen during meas-

A IN PROGRESS
Risorn =-—0 UsoLn =-—-V
Rison-pe = - RisoLn =101,9 MQ ®s/ss Riso min
RisoL-pe = -
5,00 MQ
‘ Uso =53V ‘ %’ N U"’ v 0 ‘
& “

@ ® 131831 | 20180721 |
A Reo3w

[©) urement.

The display shows the symbol of
the resistance being measured
and the progress bar of this
measurement.

The progress bar indicates the
status of the measurement.

The measurement may be can-
celled at any time using the

icon.

N | il |00« @@ ¢ Read out the results.

Signal lights for reaching the limit

Rison-pe > 250 MQ  Uison-pe = 53V
Risorpe >250 MQ  Usope =53V

©

Riso min
5,00 MQ

U=1vV mm H & ’(N)(PE)(L) }v Un’SOV }v @“ ‘

-

=]

.

2018-07-21 13:18:29 (section 3.7.1 step @).
RISOL-N = 101,9 MQ U|so L-N = 53V @

(® the result is within the set
limit

@ the result is outside the set
limit

O assessment not possible

Additional signal lights for each of
the measured lead pairs
noise — too strong interfer-
ence signal recorded

24 limit — measurement taken
at inverter current limit (e.g.
short circuit in the test ob-
ject)

Save the measurement to the meter memory using the | icon. A detailed description of
memory management is contained in section 6.1.3. The last measurement can be recalled us-

ing the ﬁ icon.
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® 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).

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

Additional information displayed by the meter

READY! The meter is ready for measurement.
IN PROGRESS 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-
O 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).
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3.10.4 Measurements using AutolSO-1000c

i : 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
’f) Riso measurement screen.

Connect AutolSO-1000c adapt-
er.

® ©

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.

©® 132040 | 2018-07-21 | N | _.||| |10« @@ ¥ The meter is ready for measure-
ment

READY! Live mode

U — interference voltage

Riso 112 = - Q UsoLiaz=-—V
EISO " i ~ g SISO o i ~ z Risomn | Description of function icons
Rsouin =0 Usowrn = =V 5kQ scrolling down the list of
o — @ measurements
u=ov AN H% swies |v un[sov | o B ‘ scrolling up the list of meas-
’ : | : urements
« [#] £y “
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Connect AutolSO-1000c adapter
to the lead tested.

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 measure-
ment is blocked.

First, checking of voltages on
particular pairs of wires is per-
formed.

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.

@ ® 132174 | 20180721 | N | ..||| | 100« @@ ¥ View of the screen during meas-
urement
A The display shows the symbol of
_ - the resistance being measured
E'SO R o Ussour-iz v l and the progress bar of this
1SOL1-L3 = === RisoL115 > 250 MO Risomiy | Measurement.
RisoL2-13 = “
Risouin =1 USOLIN = V 5kQ The bar shows % of progress of
total measurement.
‘ Uiso = 54V ‘ &’ v U"l v O ‘
The measurement may be can-
- 0 0 pe celled at any time using the

icon.
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®

®

® 1321:50 | 20180721 |

L L

N il oo @@ ¥

Read out the results.

Signal lights for reaching the limit

2018-07-21 13:21:39 (section 3.7.1 step ®)

RisoL1-12 > 250 MQ
Riso 1113 > 250 MQ
RisoL2-13 > 250 MQ
RisoL1-n > 250 MQ

UsoLi-2=53V
Usori-s =53V
Uisor23 =53V
UsoLin =53V

@

L

@ 1SO MIN
2 @ 5kQ

b0y A Hgyswm & wle b ol ‘

@ the result is within the set
limit

@ the result is outside the set
limit

@ assessment not possible

Additional signal lights for each of

. (#]

® 13:22:27 | 2018-07-21 |

s

[#]

d - §

N |l 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= 53 V
Uiso L2-pe= 53 V
Uisospe= 53V
Uisonpe =53V

©

Riso min

5kQ

b0V A H%ysmﬁ SRR o ‘

. (¥]

(#]

= . §

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 ob-
ject)

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 6.1.3. The last measurement can be recalled us-

ing the ﬁ icon.

® 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.
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Additional information displayed by the meter

READY!

IN PROGRESS

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. If it 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).
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3.11 Low-voltage resistance measurement

3.11.1 Resistance measurement

@ Select item Ry, to call up the
D Ryx measurement screen.
=y
® 13:37.07 | 2018-07-21 | N | il |00« @mm ¢ Select Autozero to eliminate the
resistance oftest eacs.

Rx > Jp99 Q

. Autozero

« | | | B

©® 13:37:47 | 2018-07-21 | N | ..||I | 0% @@ ¥ Follow the on-screen prompts.

-~

Description of function icons

W ODORESS Yes — t selection
- AUTOZERO . es accep N
s : No - cancels the action

To eliminate wire
resistance short-
circuitits After selecting Yes the meter will
endings and .
press YES. give the result reduced by the
resistance of test leads.

— ‘v‘(estNo I
| |

To disable compensation of the
resistance of leads, repeat steps

with open test leads.

Then the measurement result will
contain the resistance of test
leads.
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® 134112 | 20180721 | N | ..||| |00 @@ ¥ The meter is ready for measure-

ment.
IN PROGRESS

Rx >1999 O

‘ Autozero

@ ff = e e Connect the meter to the tested
object.

® Measurement starts automati-
cally.

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

@ ® 13:41:39 | 2018-07-21 | N | -llll | 100« @@ ¥ Read out the result.
L ©)

IN PROGRESS

‘ Autozero ‘

« | | | B

C 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 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.

® 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

@ Select item Rcon, to call up the
Ql Rcont measurement screen.
© 13:42:47 | 2018-07-21 | N | ..||| | 100+ @@ ¥ In order to eliminate the impact of

the resisiance of fest leads on
measurement result, the com-
pensation (autozeroing) of re-
sistance may be performed. For
this purpose, select Autozero.

Rcont max = - Q
|
« | | | o8
©® 13:4312 | 2018-07-21 | N | -llll | o @@ ¥ Follow the on-screen prompts.
f Ron
Description of function icons
SEARMG Yes — t selection
— AUTOZERO . es — accep! :
: : No — cancels the action
To eliminate wire
resistance short-
R - circuitits After selecting Yes the meter will
endings and R
press VES. i e measure re5|st§mce_ of_ test leads
3 times. Then it will give the re-
Il [wves | [ %o | L~ sult reduced by this resistance.
. Autozero mhnit ‘
< | | o8
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@ © 1343:39 | 2018-07-21 |
.

©)

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

resistance of leads, repeat steps
with open test leads. Then

:
the measurement result will con-
’ tain the resistance of test
leads.
R Measurement progress
MNNE || e
‘ AX
¢ | | | 8
@ © 134403 | 2018.07-21 | N | 0l oo+ @mm ¢ Set the acceptable limit re-
# oo @) sistance of the measured object.
2018-07-21 13:43:59
R=-0,00Q
NTMA)('"'Q
‘ Autozero ‘
. | | 8 8

Using the on-screen keyboard
delete the existing value and en-
ter the required one.

Range: 0...400 Q

Functions of icons
reject changes and exit to the
previous screen

v accept changes

Range: 0 - 400
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@ © 13:44:53 | 20180721 | N | il |- @@ ¢ The meter is ready for
% = @) measurement.

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

R=-0,000Q

Rcontmax = 1,00 Q

T TR

e Connect the meter to the tested
object.

~ @ Measurement starts automati-

cally.

@ @© 134616 | 2018.07-21 | N | 0l |10« @@ ¢ Read the measurement result.
f Row
The result is the arithmetic mean
2018-07-21 13:46:14 of the values of two measure-
ments at a current of 200 mA with
R 0 3 5 Q @ opposite polarities Rr and Rg.
= R +R
’ - FTR
Rcontmax = 1,00 Q R= 2
T | Signaighis_tor_the i
(step (5))
- | | | = | P (¥) 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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Nl oo & 4
[©)

® 13:46:32 | 2018-07-21 |

A Reon

Noise
Rg=0,310Q
R=0,390

READY! 2018-07-21 13:46:14

Rcontmax = 1,00 Q

= |

R=0350Q

« d - §

Re — result obtained for a posi-
tive polarity of the measuring cur-

. rent

Rr — result obtained for a nega-
tive polarity of the measuring cur-
rent

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 6.1.3. The last measurement can be recalled us-

ing the E'T icon.

@

C NOTE!

ed result of the measurements.

Press the START button in order
to start the next measurement
without disconnecting test leads
from the object and proceed to

step .

Display of symbols ‘ 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-

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.
Y

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

L2
L3
N
r )
® 135529 | 2018-07-21 | N | -llll [ 1002 ¥ The meter ready for testing.

4 Phase sequence
UL112, U3, Upsaa

values of phase-to-phase voltag-
es
Uiz = 1181V
Uo13=141,8V signalling the presence of indi-
Uis.s = 1387V vidual phases
o | o
@ © 13:57:29 | zms-u?-ul N | -I“I | wox @ § The phase sequence is correct ,

Le. the phase sequence is i

clockwise direction.
IN PROGRESS

‘ U|_1_L2= ]09,3\/
' UL2-L3 = 120,4 V
UL3-L'I = 149,0 V

« | | | o
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@ ® 135839 | 20180721 | N | ..||| | 100+ @Em ¥ The phase sequence is incor-
rect, i< the phase sequence is
in anticlockwise direction.

IN PROGRESS

UL1-L2 = 149,3 \'
ULQALQ = 125,8 V

U|_3,|_1 = 138,9 V

3.13 Motor rotation direction
Select item Motor rotations, to

@ @U-V-W cal up the measurement

screen.

® 140312 | 20180721 | N | ..||| | 100% % The meter ready for testing.
4 Engine spin
UU = --
UV ==
UW =i
ST T T T

e Connect the meter to the mo-
tor according to the drawing,
i.e. U terminal do input L1, V
toL2, Wto L3.

® \/igorously rotate the motor
shaft to the right.
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@ ®© 14:03:18|2ms-o7-21| N | -llll [100% ¥ Arrows on the screen rotating

to the right mean that the mo-
tor connected to a 3-phase
network will rotate the shaft to
the right.

Uy=13,1V

Uy=486V

Uy =26,0V

| | | #

® 14:08:12 | 2018-07-21 I

Nl |00 ¥ Arrows on the screen rotating

()

to the left mean that the mofor
connected to a 3-phase net-
work will rotate the shaft to the
left.

Uy=131V

Uy=486V

Uy =260V

« | | | #

® 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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