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LCD Panel

3.0

Rotary
Selector Switch

Un 238U fuSE.EHz
Guide for Guide for
Carrying Strap Carrying Strap
Setup Menu
PROFITEST (InTRO
INSTALLATION | TESTER
e Control Panel
Softkeys
e Parameter selection MAINS/NETZ LED
e Limit value specification — see below
e Entry functions Limit LED

Fixed Function Keys

ESC: Return from
submenu /
Activate instrument
from standby state

MEM: Key for

memory functions

HELP: Access context

sensitive help

START:Switch on /
start measurement

IAy:  Triggering key /

compensation (0ffset)

Un 238l

=0ms

<300ms

fHoH.BHz

Memory functions — see below

LED Indications (see also section 16)
LED Case A LED Case B LCD Case A LCD Case B| Function — Cause
| | . A Lights up green: Correct connection, measurement enabled
Mains\./ Mains\‘ " "PE 1. PE 1B Blinksgreen: Neutral conductor not connected, measurement enabled
- -l 0o i+ O
/ 1\ BTN '® O '@ X
| — U NLN
Green Blinks green
T “pE ~ |A Lights up orange: 2 different phases active (no neutral conductor at mains), meas. enabled
| | . O B  Blinks red: IAN, IF_1, ZL-PE, ZL-N, RE: No line voltage or PE interrupted
N2 SULIRE I P
Mains ‘_ Mains "_ e PCE I ? ﬁ’ C Lights up red: RINS and RLO: Interference voltage detected, measurement disabled
/N I\ |eTe T
! = > LN B
Orange Blinks red o @
LN
— UIA, UIAN: Touch voltage > 25 or 50 V, measurement disabled: display: U.PE > UL!
- |AN: During the tripping test with Iy, the RCD is not tripped within 400 ms
N
—\| (1000 ms for selective RCCBs of type RCD S).
LIMIT— ./_ - IFA4 With rising residual current, the RCD is not tripped before reaching Iy.
PN —  After safety shutdown
— ] — RLO: The permissible (selected) limit value has been exceeded.
Red — RINS, RE(INS):  The permissible (selected) limit value has been exceeded.
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| Batteries, Fuses
Inserting the Battery Holder (side view)

Battery Compartment Lid

1 % ) T Battery Holder

( )
L

= ~_Battery Holder
Fuses Contacts

Compartment
I

_*—

£
Battery a
Compartment Lid . I
L -
Contact
Spring

user interface

e Measuring Connections

Test Probe with Remote Gontrol, Option Z550A

Key for Measuring Measurement Optional Z503K
Point lllumination Key 5 = ’ 7503L
E B
Test probe — =
8 |==
r‘=== ([ Leossonvemamar
Measuring Point lllumination Safety Collar :
Assignment of Keys to Device or Remote Control
Measuring Function | At Device | Via Remote Control | At Device \ Via Remote Control
Start measurement Tripping test
IAN
R m >
Measuring function | Start measurement OFFSET
ZL-PE, ZL-N
RE (|
RLO, AU - [> -
RINS

] Charger Socket, Interfaces
These connections are located under a protective rubber flap.

Port for connecting Barcode/RFID reader

Socket for Z502R charger RS 232
USB Slave
J for Connection to PC

Caution!

Make sure no batteries are inserted A
before connecting the charger. —@—)—
\

The test instrument must remain off
during the charging process.
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Key

Display Panel Connection test — section 16 |
Measuring function ‘ Battery display
Measurement in —

progress / stopped 'PE . Memory occupancy
FE BT I0mA
% @1 #70 Em RED
RUN READY <50
ULaN v Paw_1  parameter
———— 1=IaH
PO e
Measured o g |timité
quantities
RE Q [
U ---u  § ---Hz +g
Save value
Battery Display

BAT EXX% Battery full BAT Battery weak

BAT &%) Battery OK
U<8V
Memory Occupancy Display

MEM HHl Memory full > transfer data to PC
MEM =] Memory half full

Connection Test — Mains Connection Test (— section 16)

+ PE . « PE

O : : !

'@ o Connection OK 'oO.‘ L and N reversed
LLoN LN

NPE s N PEs INPE . NPE/ NPE
NS CNOT VNS N , P'E ,

O O,' ., X N Y M XN\ OO
AN AN E N A N A NN

BAT Battery (almost) dead

I_I_I_I_l_l_l_l_l_l1

. These operating instructions describe a tester
with software version SW-VERSION (SW1) 01.17.00.

Overview of Device Settings and Measuring Functions

Switch  Picto-
Setting | graph
descrip-
tion as of

SETUP SETTING
b

Device settings
Measuring Functions

Brightness, contrast, time/date
Language (D, GB, P), profiles (ETC, PS3, PC.doc)

Default settings
< Test: LED, LCD, acoustic signal
Battery test
page 9
Measurements with Line Voltage
u Single-phase measurement, U..y_pg
UL-N Voltage between L and N
UL-PE Voltage between L and PE
UN-PE Voltage between N and PE
f Frequency
3-phase measurement Uz _
UL3-L1 Voltage between L3 and L1
UL1-L2 Voltage between L1 and L2
UL2-L3 \oltage between L2 and L3
f Frequency
page 16 6 Phase sequence
Appears for all U/ Uy Line voltage / nominal line voltage
measurements shown | £/ f, Line frequency / nominal line frequency
below:
IAN UIAN Touch voltage
ta Tripping time
page 18 RE Earth resistance
IFA UIAN Touch voltage
1A Residual current
page 20 RE Earth resistance
ZL-PE e ZL-PE Loop impedance
=] K Short-circuit current
page 25
ZL-N ZL-N Line impedance
E IK Short-circuit current
page 27 —
RE RE 2-pole meas. (ground loop) RE(L-PE)
page 29 = 2-pole meas. / country-specific plug
Measurements at voltage-free objects
RLO RLO Low-resistance with polarity reversal
,_|H—i:'|_, RLO+, RLO-  Low-resistance, single-pole
page 35 ROFFSET Offset resistance
RINS RINS Insulation resistance
,_F%:'_. RE(INS) Earth leakage resistance
U Voltage at the test probes
UINS Test voltage
page 32 Ramp: triggering/breakdown voltage
EXTRA Wi | AU Voltage drop measurement
page 37
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Scope of Delivery

Test instrument

Shoulder strap

Battery pack

KS-PROFITEST INTRO (Z503L)

Factory calibration certificate

Condensed operating instructions

Supplementary sheet with safety information
Comprehensive operating instructions available on the Inter-
net for download at www.gossenmetrawatt.com

R G G G T U G G Y

2 Application

This test instrument fuffills all requirements of applicable European
and national EC directives. We confirm this with the CE mark. The
relevant declaration of conformity can be obtained from

GMC-I Messtechnik GmbH.

The measuring and test instrument allows for quick and efficient
testing of protective measures in accordance with DIN VDE 0100-
600:2008 (Erection of low-voltage installations; tests - initial tests),
as well as OVE-EN 1 (Austria), NIV/NIN SEV 1000 (Switzerland)
and other country-specific regulations.

The test instrument complies with IEC 61557/EN 61557/

VDE 0413 regulations:

Part 1: General requirements

Part 2: Insulation resistance

Part 3: Loop resistance

Part 4: Resistance of earth connection and equipotential bonding
Part 5: Earth resistance

Part 6: Effectiveness of residual current devices (RCDs) in TT and
TN systems

Part 7: Phase sequence

Part 10: Electrical safety in low-voltage systems up to 1000 V AC
and 1500 V DC — Equipment for testing, measuring or
monitoring of protective measures

The test instrument is especially well suited for:
e Systems setup

e |[nitial start-up

e Periodic testing

e Troubleshooting in electrical systems

All of the values required for approval reports (e.g. per ZVEH) can
be measured with this test instrument.

All acquired data can be archived, and measurement and test
reports can be printed out at a PC. This is of special significance
where product liability is concerned.

The applications range of the test instrument covers all alternating
and three-phase current systems with nominal voltages of 230 V /
400 V (300 V / 500 V) and nominal frequencies of 1625 /50 /60 /
200 / 400 Hz.

The following can be measured an tested with the test instrument:
e \/oltage / frequency / phase sequence

e Loop impedance / line impedance

e Residual current devices (RCDs)

e Earth resistance / earth loop resistance (relative to the mains)

e |Insulation resistance

e |ow-value resistance (potential equalization)

e \oltage drop

Refer to section 19.3 regarding testing of electrical machines in
accordance with DIN EN 60204.

Refer to section 19.3 for periodic testing in accordance with
DGUV regulation 3 (formerly BGV A3).

21  Using Cable Sets and Test Probes
e KS-PROFTEST INTRO (Z503L)

e Remote control with measurement key (Z550A), optional
accessory

Measurements per DIN EN 61010-031 may only be performed in
environments in accordance with measuring categories lll and IV
with the safety cap attached to the test probe at the end of the
measurement cable.

In order to establish contact inside 4 mm jacks, the safety caps
have to be removed by prying open the snap fastener with a
pointed object (e.g. the other test probe).

See also section 17.1, “Technical Data for Measurement Cables
and Adapters”, beginning on page 52.

2.2 Overview of Included Features

PROFITEST INTRO (M520T)

Testing of residual current devices (RCDs)

Ug measurement without tripping the RCD
Tripping time measurement

Measurement of tripping current I

Selective, SRCDs, PRCDs, type G/R

AC/DC sensitive RCDs, types B and B+, EV, MI
Testing for N-PE reversal

Measurement of loop impedance Z; pg / Z_y
Fuse table for systems without RCDs

Without tripping the RCD, fuse table

With 15 mA test current”, without tripping the RCD
Earth resistance Rg (mains operation)
Measurement of equipotential bonding R,
Automatic polarity reversal

Insulation resistance Ryyg

Variable or rising test voltage (ramp)

Voltage UL—N / UL—PE/ UN-PE /f

Special measurements

Phase sequence

Earth leakage resistance Rgys)
Voltage drop (AU)

Features

Selectable user interface language 2

Memory (database for up to 50,000 objects)

RS 232 port for RFID/barcode reader

USB port for data transmission

ETC user PC software

Measuring category: CAT Ill 600 V / CAT IV 300 V
Factory calibration certificate

T The so-called live measurement is only advisable if there is no bias current within
the system. Only suitable for motor protection switches with small nominal current
values.

2 Currently available languages: D, GB, |, F, E, P, NL, S, N, FIN, CZ, PL
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3 Safety Features and Precautions

The electronic measuring and test instrument is manufactured

and tested in accordance with safety regulations IEC 61010-1/
EN 61010-1/VDE 0411-1.

Safety of the operator, as well as that of the instrument, is only
assured when it’s used for its intended purpose.

Read the operating instructions thoroughly and carefully before using
your instrument. Follow all instructions contained therein. Make sure
that the operating instructions are available to all users of the instru-
ment.

Tests may only be executed by a qualified electrician.

The measuring and test instrument may not be placed into ser-
vice:

e |f the battery compartment lid has been removed

e |f external damage is apparent

e |f connector cables or measuring adapters are damaged

e [f the instrument no longer functions flawlessly

e After a long period of storage under unfavorable conditions
(e.g. humidity, dust or extreme temperature)

Exclusion of Liability

When testing systems with RCCBSs, they may switch off. This may
occur even though the test does not normally provide for it. Leak-
age currents may be present which, in combination with the test
current of the test instrument, exceed the shutdown threshold
value of the RCCB. PCs which are operated in proximity to such
RCCB systems may switch off as a consequence. This may result
in inadvertent loss of data. Before conducting the test, precau-
tions should therefore be taken to ensure that all data and pro-
grams are adequately saved and the computer should be
switched off, if necessary. The manufacturer of the test instru-
ment assumes no liability for any direct or indirect damage to
equipment, computers, peripheral equipment or data bases when
performing the tests.

Opening the Instrument / Repairs

The instrument may only be opened by authorized, trained per-
sonnel in order to ensure flawless operation and to assure that the
guarantee is not rendered null and void.

Even original replacement parts may only be installed by autho-
rized, trained personnel.

If it can be ascertained that the instrument has been opened by
unauthorized personnel, no guarantee claims can be honored by
the manufacturer with regard to personal safety, measuring accu-
racy, compliance with applicable safety measures or any conse-
quential damages.

If the guarantee seal is damaged or removed, all guarantee claims
are rendered null and void.

GMC-I Messtechnik GmbH

Meanings of Symbols on the Instrument

T Warning concerning a point of danger
(attention, observe documentation!)

o>

H

q3

Data Backup

We advise you to regularly transfer your stored data to a PC in
order to prevent potential loss of data in the test instrument.

We assume no responsibility for any data loss.

We recommend the following PC software program for data pro-
cessing and management:

e ETC

Protection class Il device

Charging socket for extra-low direct voltage (Z502R
charger)

Caution!

Only rechargeable NiMH batteries may be inserted when
the charger is connected.

This device may not be disposed of with the trash. Fur-
ther information regarding the WEEE mark can be
accessed on the Internet at www.gossen-
metrawatt.com by entering the search term “WEEE".

CE Conformity Marking

If the guarantee seal is damaged or removed, all guar-
antee claims are rendered null and void.



4 Initial Start-Up
41 Installing or Replacing the Battery Pack

A Attention!

Before opening the battery compartment, disconnect the
instrument from the measuring circuit (mains) at all poles!

0==" Note

See also section 18.2 on page 52 regarding the charging
procedure for the Compact Master Battery Pack (Z502H)
and concerning the Z502R charger.

If at all possible, use the Compact Master Battery Pack (Z502H) with
sealed cells which is available as an accessory. This ensures that the
complete set of rechargeable batteries is always replaced at the
same time and that all batteries are inserted with correct polarity,
in order to assure that they do not fail.

Only use commercially available rechargeable battery packs if they will
be externally recharged. The quality of these packs cannot be
checked and may result in overheating and thus deformation
under unfavorable conditions (when charging them in the instru-
ment).

Dispose of rechargeable battery packs or individual rechargeable
batteries in an environmentally sound fashion when their service
life has nearly expired (approx. 80% charging capacity).

© Loosen the slotted screw for the rechargeable battery com-
partment lid on the back and remove the lid.

© Remove the depleted rechargeable battery pack/holder.

VAN

Attention!

If the rechargeable battery holder is used:

Make sure that all of the batteries are inserted with cor-
rect polarity. If just one battery is inserted with reversed

polarity, it will not be recognized by the instrument and

may result in leakage from the batteries.

Individual rechargeable batteries may only be recharged
externally.

© Insert the new rechargeable battery pack / loaded recharge-
able battery holder into the rechargeable battery compart-
ment.
The holder can only be inserted in its proper position.

© Replace the lid and retighten the screw.

4.2  Switching the Instrument On/Off

The test instrument is switched on by pressing the ON/START key.
The menu which corresponds to the momentary selector switch
position is displayed.

The instrument can be switched off manually by simultaneously
pressing the MEM and HELP keys.

After the period of time selected in the SETUP menus has elapsed,
the instrument is switched off automatically (see “Device Set-
tings”, section 4.5).

4.3  (Rechargeable) Battery Test

If (rechargeable) battery voltage has fallen below the
allowable lower limit, the pictograph shown at the BAT
right appears. “Low Batt!!!” is also displayed along with a
(rechargeable) battery symbol. The instrument does not function if
the batteries have been depleted excessively, and no display
appears.

4.4  Charging the Battery Pack in the Tester

VAN

Attention!

Use the Z502R charger in order to recharge the Compact

Master Battery Pack (Z502H) in the test instrument.

Make sure that the following conditions have been fulfilled be-

fore connecting the charger to the charging socket:

— The Compact Master Battery Pack (Z502H) has been
inserted, i.e. not a commercially available rechargeable
battery pack, individual batteries or non-rechargeable
batteries.

— The test instrument has been disconnected from the
measuring circuit at all poles.

— The instrument must remain off during charging.

Refer to section 18.2.1 with regard to charging a rechargeable
battery pack which has been inserted into the tester.

If the rechargeable batteries or battery pack have not been used
or recharged for a lengthy period of time (> 1 month), thus result-
ing in excessive depletion:

Observe the charging sequence (indicated by LEDs at the char-
ger) and initiate a second charging sequence if necessary (dis-
connect the charger from the mains and from the test instrument
to this end, and then reconnect it).

Please note that the system clock stops in this case and must be
set to the correct time after the instrument has been restarted.

GMC-I Messtechnik GmbH



4.5  Device Settings

SETUP

()

Display: date / time

Display: automatic shutdown
of the tester after 120 s.

Display: automatic shutdown
of display illumination after 20 s.

Current inspector

@

Return to main menu

MAINS LED: test green
MAINS LED: test red

LIMIT LED: test red

OFFSET, Brightness and Contrast

@

Return to main menu
OFFSET submenué@

DB MODE submenua@

Brightness/contrast submenu —>@

Return to submenu

Menu Selection for Operating Parameters

YE B EAT BN
TR MEM O R o o

1h258:0h
ZEA2.2815

LED, LCD and
acoustic signal test menu

Battery test

OFFSET, brightness/contrast menu
Time, language, profiles

Software revision level
Calibration date

Select inspector

Display lllumination On-time

LED Tests v LCD and acoustic signal tests
=E=HE
ESC % Cell test
% Inverse cell test
o | Hide all pixels
MAINS
2o . Show all pixels
MAINS
a. ||:(],. Acoustic signal test
LIMIT
Settings v Time, On-Time and Default Settings
[ZETTIMG] '#' Set time — @
ESC . Set date —
A9z 18k User interface
2H.85,2815 EE language —
Profiles for
H'F':':.'LPE Ei: distributor structures — @
ZET Duty cycle for display
T=T - illumination / tester
[ GOME '
-0 5| |ﬁTTIHG Default settings — @
v Test Instrument On-Time
ESC {38
18 = — BA =
=LY . on
< @
B i
No automatic shut-down
B - 33355 auioma i SOt

continuously on
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Display: date / time

Display: automatic shutdown
of the tester after 60 s.

Display: automatic shutdown
of display illumination after 15 s.

Current inspector

OFFSET, Brightness and Contrast Settings

T e 8 frad
e ats

Menu Selection for Operating Parameters

Set Time, Language, Profiles, Acoustic Signal

LED and LCD test menu
Menu
Battery test

Brightness/contrast menu
Time, language, profiles

Software revision level
Calibration date

Enter and select a new inspector
(change/deletion via ETC only)

3 | [SETTING] | Set time — 3a
Return to main menu ESC Set date —s
B9z 18zl Language for
28.85.2815| [ language — 3¢
"RAFILE? Profiles for
OFFSET submenu— @ F"F':':_’LPEI distributor structures — @
Duty cycle for
DB MODE submernu— @ T display illumination / tester
Brightness/contrast submenu — @ -}%{- 5| Default settings —
Set Time
@ ' 15:03:18 .
Return to submenu EL( _ Set time
Accept
settings
Decrease ﬁ-u:-m Increase
hours E:lﬂ:lﬂ :03: hours
Decrease ol Increase
minutes 150318 15:03:18 minutes
Decrease 118 15-u3-ﬁ Increase
seconds 150318 i seconds
v Set Date
@ X 15:03:18
Return to submenu ELC Set date
Accept
settings
Decrease 108 El‘i 102008 Increase
Day g.m.a 0. Day
Decrease r Increase
Month DI.E.EI]I]H 01.10.2008 Month
Decrease 110 Eu'u'E Increase
Year u1.1u.au¥ 0. Year
10 GMC-I Messtechnik GmbH



Significance of Individual Parameters

@ Test Instrument On-Time

The period of time after which the test instrument is automatically
shut off can be selected here. This selection has a considerable
influence on the service life and the charging status of the batter-
ies.

@ LCD lllumination On-Time

The period of time after which LCD illumination is automatically
shut off can be selected here. This selection has a considerable
influence on the service life and the charging status of the batter-
ies.

Submenu: (Rechargeable) Battery Level Query

Esc| TSR

e V(=

@

If (rechargeable) battery voltage has dropped to 8.0 V or less, the

LIMIT LED lights up red and an acoustic signal is generated as well.

0==" Note

Measuring Sequence

If (rechargeable) battery voltage drops &
to below 8.0 V during the course of a

measuring sequence, this is only indi-

(G
cated by means of a pop-up window. c

Measured values are invalid. The measurement results
cannot be saved to memory.

© Press ESC in order to return to the main menu.

VAN

Attention!

Data, including sequences, are
lost when the language, the pro- | ESC datﬁg . &
file or the DB MODE is changed,
or if the instrument is reset to de- [
fault values!

Back up your structures and
measurement data to a PC
before pressing the respec-
tive key.

Delete
all data?

€S M0 [«

The prompt window shown at

the right asks you to confirm
deletion.

@ User Interface Language (CULTURE)

¢ Select the desired country setup with the appropriate country
code.
Caution: All structures and data will be deleted (see note above)!

Profiles for Distributor Structures (PROFILES)

The profiles are laid out in
a tree structure. The tree
structure for the utilized
PC evaluation program
may differ from that of the
PROFITEST INTRO. For this
reason, the

PROFITEST INTRO provides
the user with the opportu-
nity of adapting this struc-
ture.

Selecting a suitable profile
determines which object
combinations are made
possible. For example,

ETC

PC.doc
FSE<uFH
EManager

CAD

this makes it possible to

create a distributor which is subordinate to another, or to save a
measurement to a given building.

GMC-I Messtechnik GmbH

© Select the PC evaluation program you intend to use.
Caution: All structures and data will be deleted (see note above)!

If you have not selected a suitable PC evalua-
tion program and, for example, if measured
value storage to the selected location within the
structure is not possible, the pop-up window A
shown at the right appears.

Default Settings (GOME SETTING)

The test instrument is returned to its original default settings when
this key is activated.
Caution: All structures and data will be deleted (see note above)!

Database

@ Adjust Brightness and Contrast

Jump back to [ ZETTING]
previous menu ESC

Increase brightness

Decrease brightness 50

Increase contrast

e

Decrease contrast 5o

@DB MODE - Database Representation in Text or ID Mode

@m

rd databaze

THT
MODE

Creating Structures in the TXT MODE

The database in the test instrument is set to the text mode as a
default feature and “TXT” appears in the header. You can create
structure elements in the test instrument and label them in plain text,
e.g. Customer XY, Distributor XY and Circuit XY.

Creating Structures in the ID MODE

You can work in the ID MODE as an alternative, in which case “ID”
appears in the header. You can create the structure elements in the
test instrument and label them with any desired ID numbers.

==~ Note

When transferring data from the test instrument to ETC at
a PC, ETC always uses the same representation as the
test instrument (TXT or ID mode).

When transferring data from ETC at the PC to the test
instrument, the test instrument always uses the same
representation as ETC.

In other words, the respective data recipient always uses
the same representation as the data transmitter.

== Note
Structures can be created in the test instrument in either
the text mode or the ID mode.
In contrast, designations and ID numbers are always
assigned in ETC.
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If no texts or ID numbers have been entered to the test instrument
when creating structures, ETC generates the missing entries
automatically. These can then be edited in ETC and transferred
back to the test instrument if required.

OFFSET Ry.pg / Rpe/ Rioy

For the measurement of
ZL-PE, ZL-N, RE and
AU(ZLN), ohmic offset val-
ues RL-PE, RN-PE and RL-N
can be ascertained here,
which then appear in the
footers of the corre-

[ B —]

START

— =+l

Yoo e

sponding measuring

menu pages and are sub- 08.38

tracted from the mea- —— | ZTART

sured values. ) é é |:|'| .45 O m

© Connect the mea- —=p —
surement cables to o L = FIn
the respective inputs | & a.74 0 FLn

Firmware Update with the MASTER Updater

The layout of the test instruments makes it possible to adapt
device software to the latest standards and regulations. Beyond
this, suggestions from customers result in continuous improve-
ment of test instrument software, as well as new functions.

In order to assure that you can take advantage of all of these ben-
efits without delay, the MASTER Updater allows you to quickly
and completely update your test instrument software on-site.

The user interface can be set to either English, German or Italian.

0= Note

As a registered user, you're entitled to download the
MASTER Updater and the current firmware version free of
charge from the myGMC page.

@Enter and Select a New Inspector

and short circuit the
test probes by insert-
ing the test plug into the short-circuiting jumper (PRO-
JUMPER, Z503J).

© Start offset measurement by pressing the respective START
key.

The respective offset value cannot be activated or deactivated,

i.e. set to 0, unless all settings are returned to their default values.

There’s a separate offset value for RLO, which can be ascertained
directly in the RLO switch position.

0==" Note

MEASUREMENT OF RL-PE orR RN-P

In the event that phase voltage might be applied to L or N
at the test probe or the measuring adapter during future
measurements, both offset values must be correspon-
dingly determined. Depending on the connection, the
corresponding offset value is then displayed later in the
measuring menu. If no phase voltage is applied, RL-PE
appears as a standard display

Note

In order to ascertain the RLN-OFFSET value for measurement
of AU(ZLN):

Connect the test probe to the point of common coupling
(measuring device / meter).

Firmware Revision and Calibration Information (example)

@ —

DEVICE TY'FE
ZEFRIAL HUMEER

M520T
H=-002

<141 01.17.00
Zig 03.21.721
=3 06.102.03

HK1 Al
HKE 033.10.5
HK 3 029.10.05

ZlY 04.12.02 Hi4Y 032.20.05
CALIERATION DATE 13.04.2015
ADJUSTHMENMT DATE 13.04.2015

© Press any key in order to return to the main menu.
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See also section 5.7 on page 15 regarding the entry of a text.

5 General Notes

5.1  Connecting the Instrument

For systems with earthing contact sockets, connect the instru-
ment to the mains with the KS-PROFITEST INTRO test probes
(Z503L) or with the PRO-Schuko measuring adapter (Z503K).
Voltage between phase conductor L and the PE protective con-
ductor may not exceed 253 V!

Poling at the socket need not be taken into consideration. The
instrument detects the positions of phase conductor L and neu-
tral conductor N and automatically reverses polarity if necessary.
This does not apply to the following measurements:

— Voltage measurement in switch position U

— Insulation resistance measurement

— Low-resistance measurement

If measurement is to be performed at three-phase outlets, in dis-
tribution cabinets or at permanent connections, use the cable set
with KS-PROFITEST INTRO test probes (Z503L) (2-pole), and for
phase sequence testing (3-pole). Connection is established with

the test probes: one at PE or N and the other at L.

5.2  Automatic Settings, Monitoring and Shut-Off

The test instrument automatically selects all operating conditions
which it's capable of determining itself. It tests line voltage and
frequency. If these lie within their valid nominal ranges, they
appear at the display panel. If they are not within nominal ranges,
prevailing voltage (U) and frequency (f) are displayed instead of Uy
and fy.

GMC-I Messtechnik GmbH



Measurement of Touch Voltage via Finger Contact

When a measurement is started and if you touch the ON/START key
with your finger, the test instrument detects whether or not dan-
gerous touch voltage Ub is present at the PE terminal relative to
ground.

Error in the U Switch Position:
PE appears and the LIMIT LED lights up red.

Error in All Switch Positions Other than U:
The test instrument disables the measurement and the following
message appears: U.PE > UL!

Prerequisites for reliable finger contact measurement:

1 Nothing is plugged into the interfaces and the charging cable
is not plugged in.

2 Based on his standing surface, the user has an earth resis-
tance of R.eb <1 MQ.

3 While starting the measurement, the user touches the “ON/
START” key with the full surface of an unprotected finger with
direct skin contact.

Insufficient Supply Voltage

If (rechargeable) battery voltage falls below the allowable limit value
the instrument cannot be switched on, or it is immediately
switched off.

Conditions Resulting in Disabling and Abortion of Measurements

The measurement is interrupted automatically or the measuring
seqguence is blocked (except for voltage measuring ranges and
phase sequence testing) in the event of:

e Impermissible line voltages (< 60 V, > 253V /> 330V /
> 440V or > 550 V) for measurements which require line volt-
age

* |Interference voltage during insulation resistance or low resis-
tance measurements

e Qverheating at the instrument.
As a rule, excessive temperatures only occur after approxi-
mately 50 measurement sequences at intervals of 5 seconds,
when the rotary selector switch is set to the Z _pg or Z
position.
If an attempt is made to start a measuring sequence, an
appropriate message appears at the display panel.

Automatic Instrument Shutdown

The instrument only switches itself off automatically after comple-
tion of an automatic measuring sequence, and after the predeter-
mined on-time has expired (see section 4.2). On-time is reset to
its original value as defined in the setup menu as soon as any key
or the rotary selector switch is activated.

The instrument remains on for approximately 75 seconds in addi-
tion to the preset on-time for measurements with rising residual
current in systems with selective RCDs.

The instrument always shuts itself off automatically, unless the fol-
lowing setting has been selected in SETUP: “>>>>>" (continuous
on).

GMC-I Messtechnik GmbH

5.3  Measurement Value Display and Memory

The following items appear at the display panel:

e Measured values with abbreviations and units of measure
Selected function

¢ Nominal voltage

e Nominal frequency

e Error messages

Measurement values for automatic measuring sequences are
stored and displayed as digital values until the next measurement
sequence is started, or until automatic shut-off occurs.

If the upper range limit is exceeded, the upper limit value is dis-
played and is preceded by the “>” symbol (greater than), which
indicates measurement value overrun.

IS Note
The depiction of LEDs in these operating instructions
may vary from the LEDs on the actual instrument due to
product improvements.

5.4  Testing Earthing Contact Sockets for Correct Connection

The testing of earthing contact sockets for correct connection
prior to protective measures testing is simplified by means of the
instrument’s error detection system.

The instrument indicates improper connection as follows:

¢ Non-allowable line voltage (< 60 V or > 253 V):
The MAINS/NETZ LED blinks red and the measuring sequence is
disabled.

¢ Protective conductor not connected or potential to earth > 50 V at
> 50 Hz (switch position U — single-phase measurement):
If the contact surface of the START key is touched (finger con-
tact) while PE is being contacted (via the country-specific
measuring adapter, e.g. Z503K PRO-Schuko measuring
adapter as well as via the test probe in the case of 2-pole
measurement with the Z503L KS-PROFITEST INTRO), PE
appears (only after starting e test sequence). The MAINS LED
blinks red as well.

e Neutral conductor N not connected (during mains dependent
measurements):
The MAINS/NETZ LED blinks green

e One of the two protective contacts is not connected:
This is checked automatically during testing for touch current
Ujan. Poor contact resistance at one of the contacts leads to
one of the following displays depending upon poling of the
plug:
— Display in the connection pictograph:
PE interrupted (x), or bottom protective
conductor tab interrupted with reference
1o the keys at the test plug
Cause: voltage measuring path interrupted
Consequence: measurement is disabled

— Display in the connection pictograph:
Top protective conductor tab interrupted
with reference to the keys at the test plug
Cause: current measuring path interrupted
Result: no measured value display

==~ Note

See also “LED Indications, Mains Connections and
Potential Differences” beginning on page 43.

VAN

Attention!

Reversal of N and PE in a system without RCCBs cannot
be detected and is not indicated by the instrument.

In a system including an RCCB, the RCCB is tripped
during “touch voltage measurement without RCCB trip-
ping” (automatic Z, . measurement), insofar as N and
PE are reversed.
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5.5  Help Function

The following information can be displayed for each switch posi-
tion and basic function after it has been selected with the rotary
selector switch:

¢ Wiring diagram

e Measuring range m
e Nominal range of use and measuring uncertainty ' . HMeasurement of UTen and RE
e Nominal value with HIan, without tripping
of RCO.
© Press the HELP key in order to query online help. E::;; _Heagum:
© If several pages of help are available for the respective mea- «Subszequently, trip RCO:
suring function, the HELP key must be pressed repeatedly. Fress [EM

© Press the ESC key in order to exit online help.

5.6  Setting Parameters or Limit Values using RCD Measurement as an Example

»Orns <300ms

*Oms  <£300ms

1 Access the submenu for setting the desired parameter.

Parameter Lock (plausibility check)
2 Select a parameter using the T or 4. scroll key.

Individually selected parameter settings are checked for plausibil-

3 Switch to the setting menu for the selected parameter with the — scroll ity before transfer to the measurement window.
key. If you select a parameter setting which doesn’t make sense in

4 Select a setting value using the T or L scroll key. combination with other parameter settings which have already

5 Acknowledge the setting value with the I key. This value is transferred to €N entered, it's not accepted. The previously selected parame-
the setting menu. ter setting remains unchanged.

6 The setting value is not permanently accepted for the respective measure- ~ iemedy: Select another parameter setting.

ment until v is pressed, after which the display is returned to the main
menu. You can return to the main menu by pressing ESC instead of v,
without accepting the newly selected value.
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5.7  Freely Selectable Parameter Settings or Limit Values

In addition to fixed values, other values can be freely selected
within predefined limits for certain parameters, if the symbol for
the EDIT menu (3) appears at the end of the list of setting values.

Freely Selecting a Limit Value or Nominal Voltage

Select editable value.

Select editable value.

-
[—

Select the EDIT menu.
E .--_ 0 0 H
.q.:\.:‘:{ﬁ.].'.l.-!?....]:.]:.r.h:l.]:.‘!:. ................. ; .h Se|ect Va|ue / U/M
CEDIT —
SN mp | Select value / U/M.
14 Accept value / U/M.
o v/ Save value (to list)
@5 L . <G5 L —
Penl2Inevae. i I;"EL Delete characters.

1 Open the submenu for setting the desired parameter
(no figure, see section 5.6).

2 Select parameter (Uy) using the T or { scroll key
(no figure, see section 5.6).

3 Select a setting value with the help of the Ef" icon and the T or | scroll
key.

4 Select the edit menu: Press the key with the B icon.

5 Select the desired value or unit of measure with the LEFT or RIGHT scroll
key. The value or unit of measure is accepted by pressing the I key. The
entire value is acknowledged by selecting v and then pressing the . key.
The new limit value or nominal value is added to the list.

==~ Note

Observe the predefined limits for the new setting value.
New, freely selected limit values or nominal values
included in the parameters list can be deleted/edited at
the PC with the help of ETC software.

If the upper limit value is exceeded, this limit value is used
(65 V in the example), and if the lower limit value is fallen
short of, it's used (25 V).

GMC-I Messtechnik GmbH

5.8  2-Pole Measurement with Fast or Semiautomatic Polarity
Reversal

Fast, semiautomatic polarity reversal is possible for the following
measurements:

e \oltage measurement (U)

* Loop impedance measurement Z| pg

* Internal line resistance measurement Z
e |nsulation resistance measurement — RINS

Fast Polarity Reversal
The polarity parameter is set to AUTO.

Fast and convenient switching amongst all polarity variants, or
switching to the parameter settings submenu, is possible by
pressing the IAN key at the instrument.

memrrapagaaen M e rr R REE

(AT 55 RN

Lipe Iy U Rins
\ r

L1-pel  w-n | uieel  ilee
l2-PE| 12-N| L2-PE| L2-PE
3-PE| 13-N| L3-PE| L3-PE
L2 | N-PEl N-PE

Q 123 | L1-N| L+N-PE
(13| L2N| LN

3N L2\

3 B

23|  L1-L2

[1-13|  L[2-13

Ll 03

L

Semiautomatic Polarity Reversal in Memory Mode
The polarity parameter is set to AUTO.

If testing is to be conducted with all polarity variants, automatic
polarity changing takes place after each measurement after sav-
ing.

Polarity variants can be skipped by pressing the IAN key at the
instrument.

Lipe Ziy U Rins
N F {
11-pEl LN | Litpe|  wa'ee
12-PE| L2N| L2-PE| L2-PE
13-E| L3N| L3-PE| L3-PE
11-12| N-PE|  N-PE

Q 12-13|  L1-N| L+N-PE
-3 | LoN|  L1-N

3-N|  L2-N

LI G2l N

23|  L1-L2

1-13|  L2-13

Ll 13

L
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6 Measuring Voltage and Frequency

Select the Measuring Function

J

Switching Back and Forth Between Single and 3-Phase Measure-
ment

Press the softkey shown at the left in order to switch
back and forth between single and 3-phase mea-
surement. The selected phase measurement is dis-
played inversely (white on black).

6.1 Single-Phase Measurement

Connection

e T—¥—7——I'H
FEN S U Y FE
- FE

sMeasurement of UL-M, UL-FEs
Uu-re and line frequency.
sMeazurement starts
auntoratically.

6.1.1  Voltage Between L and N (U,.), L and PE (Up.pg)
and N and PE (Uy_pg) with Country-Specific Measuring

Adapter, e.g. SCHUKO

Press the softkey shown at the left in order to switch
back and forth between the country-specific mea-
suring adapter, e.g. PRO-Schuko measuring adapter
(Z503K), and 2-pole measurement with the KS-PROF-
ITEST INTRO (Z503L). The selected connection type is
displayed inversely (white on black).

memrrapagaaen M e rr R REE

LR H U L-n-FE

f 588 Hz

16

6.1.2 Voltage Between L—PE,N-PEand L-L

with 2-Pole Connection

Press the softkey shown at the left in order to switch
back and forth between the country-specific mea-
suring adapter, e.g. PRO-Schuko measuring adapter
(Z503K), and 2-pole measurement with the KS-
PROFITEST INTRO (Z503L). The selected connection
type is displayed inversely (white on black).

——

Refer to section 5.8 regarding 2-pole measurement with fast or
semiautomatic polarity reversal.

PSP IO T T I T I LI IR TrrTIr

(enT 258 LINRI3

f 588 Hz
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6.2  3-Phase Measurement (line-to-line voltage) and Phase
Sequence

Connection

The measuring adapter
(2-pole) is required in I
order to connect the A
instrument, and is .
expanded to a 3-pole

measuring adapter with
the included measure-

ment cable.
Right rokation Laft rokakion
(o e
(1 L3 (1 L3
5 Prass softiey Us-. ..... E ,.I'_ ...... ros
ILz-L1 [
............... 401.¥ |
ULi-Lz [
............... 400 ¥ |
ULz-L3 [
403 V¥

£5 8.8 Hz
A clockwise phase

sequence is required at all 3-phase electrical outlets.

e Measurement instrument connection is usually problematic
with CEE outlets due to contact problems.
Measurements can be executed quickly and reliably without
contact problems with the help of the Z500A variable plug
adapter set available from GMC.

e Connection for 3-wire measurement: L1-L2-L3 at plug in
clockwise direction as of PE socket

Direction of rotation is indicated by means of the following dis-

plays:
e £
Il-'-ll l-'.
L1 L3 L1 L3
Clockwise Counterclockwise
0SS Note
See section 16 regarding all indications for the mains
connection test.
Voltage polarity

If the installation of single-pole switches to the neutral conductor
is prohibited by the standards, voltage polarity must be tested in
order to assure that all existing single-pole switches are installed
to the phase conductors.

GMC-I Messtechnik GmbH

7 Testing RCDs

Testing of residual current devices (RCDs) includes:

e Visual inspection

e Testing

* Measurement

Use the test instrument for testing and measurement.

Measuring Method

The following must be substantiated by generating a fault current
downstream from the RCD:

e That the RCD is tripped no later than upon reaching
its nominal fault current value

e That continuously allowable touch voltage value
U agreed upon for the respective system is not exceeded

This is achieved by means of:

e Touch voltage measurement,
10 measurements with full-waves and extrapolation of |yy

IAN

3 e o o o o

® Substantiation of tripping within 400 ms or 200 ms with I,y

[ ANT (measurement for up to 1000 ms)

tg

e Substantiation of tripping current with rising residual current
This value must be between 50% and 100% of I,y (usually
about 70%).

¢ No premature tripping with the test instrument, because test-
ing is begun with 30% residual current (if no bias current
occurs within the system)

RCD/FI Differential Correct RCD/RCCB Function
Table Current Waveform gy, oG Type A/F | Type B/B+ Type EVIMI
Suddenly occurring
Alternating v v v v
current Slowly rising
Suddenly occurring
FAvaWAS
Pulsating
direct current Slowly rising v v v

Direct
current C v v

Direct ] v

current
up to 6 mA
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Test Standard 71 Measuring Touch Voltage (with reference to nominal resid-

The following must be substantiated per ual current) with '/3 Nominal Residual Current and Tripping
DIN VDE 0100-600:2008: Test with Nominal Residual Current
- Touch voltage occurring at nominal residual current may not Select the Measuring Function

exceed the maximum allowable value for the system.

— Tripping of the RCCB must occur within 400 ms (1000 ms for
selective RCDs) at nominal residual current.

AN

Important Notes

e The PROFITEST INTRO permits simple measurements at all
types of RCDs. Select RCD, SRCD, PRCD etc.

e Measurement must be executed at one point only per RCD Connection
(RCCB) within the connected electrical circuits. Low-resis-
tance continuity must be substantiated for the protective con-
ductor at all other connections within the electrical circuit (R o
or UB)

e The measuring instruments often display 0.1 V touch voltage
in TN systems due to low protective conductor resistance.

)

e Be aware of any bias currents within the system. These may M *Measurerment of U1sn and RE
cause tripping of the RCDs during measurement of touch volt- ' “ | with Wlaw, without tripping
age Ug, or may result in erroneous displays for measurements of RCO.
with rising current: Display = |- - - lpjag ourrent *Ur=n- and Re-Maasure:

«  Selective RCDs identified with an [S] can be used as the sol Fress BINGAN |

elective s identified with an [S] can be used as the sole “Subzequently, trip RCO:

means of protection for automatic shutdown if they adhere to Frass
the same shutdown conditions as non-selective RCDs (i.e.
ty < 400 ms). This can be substantiated by measuring break-

ing time.
* Type B RCDs may not be connected in series with type Aor F Setting Parameters for |,y
RCDs.
A0mA
== Note RCD
Bias Magnetization YFA \ LRt
Suppression of RCD tripping by means of bias magneti- Nom. res. current: 10 ... 500 mAE’ lesti: 30mA | ilen: BmA *
zation with direct current is only possible via a country- Type 1: RCD. SRCD. PRCD etc.—+— F=P les: 10mA

specific measuring adapter, e.g. PRO-Schuko measuring v ’ ’ TR A e 30 L

adapter (Z503K) or the KS-PROFITEST INTRO (Z503L) for Type 2: AC[~], AF [, frie BERan A
3-pole measurement. B/B+ & [=*, EV/MI : —

Nominal current: 6 ... 125 A . ;
* Type B/B+/EV/MI = [

AC/DC SeﬂSitiVe .......................
‘:/
1x2IaH
Waveform: Y LI ‘I‘
Phase displacement: 0°/180° 0%: [y O%; g

Negative/positive half-wave ETETIE LAY, k| B 8
Positive direct current :E:f i; —

X times tripping current P I
1,2,5 Iy Max. 300 mA) j

Touch voltage: —J UL: 5o JELIL: zasu
<25V, <50V <65V : <300ms § § UL:  <50L

ta: Oms _|.|L: <E5'.}

Time to trip:

BNOEE
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1) Measuring Touch Current Without Tripping the RCD

Measuring Method

The instrument uses a measuring current of only ¥3 nominal resid-
ual current for the determination of touch voltage Ujzn Which
occurs at nominal residual current. This prevents tripping of the
RCCB.

This measuring method is especially advantageous, because
touch voltage can be measured quickly and easily at any electrical
outlet without tripping the RCCB.

The usual, complex measuring method involving testing for the
proper functioning of the RCD at a given point, and subsequent
substantiation that all other systems components requiring pro-
tection are reliably connected at low resistance values to the
selected measuring point via the PE conductor, is made unneces-
sary.

N-PE Reversal Test

Additional testing is conducted in order to
determine whether or not N and PE are
reversed. The pop-up window shown at
the right appears in the event of reversal.

VAN

Attention!

In order to prevent the loss of data in data processing
systems, perform a data backup before starting the
measurement and switch off all consumers.

Start Measurement

ta i i
Attt il
.
U ==t f ---Hz [

Amongst other values, touch voltage U,y and calculated earthing
resistance Rg appear at the display panel.

==~ Note

The measured earthing resistance value Rg is acquired
with very little current. More accurate results can be
obtained with the selector switch in the Rg position.
The DC + 4—, function can be selected here for sys-
tems with RCCBs.

Unintentional Tripping of the RCD due to Bias Current within the
System

If bias currents should occur, they can be measured with the help
of a clamp type current transformer. The RCCB may be tripped
during the testing of touch voltage if extremely large bias currents
are present within the system, or if a test current was selected
which is too great for the RCCB.

After touch voltage has been measured, testing can be performed
to determine whether or not the RCCB is tripped within the
selected time limit values at nominal residual current.

Unintentional Tripping of the RCD due to Leakage Current in the
Measuring Circuit

Measurement of touch voltage with 30% nominal residual current
does not normally trip an RCCB. However, the trip limit may be
exceeded as a result of leakage current in the measuring circuit,
e.g. due to interconnected consumers with EMC circuit, e.g. fre-
quency converters or PCs.

GMC-I Messtechnik GmbH

2) Tripping Test after the Measurement of Touch Voltage
©  Press the I,y key

The trioping test need I R —
only be performed at 0 MEM O e
one measuring point for -----------------------------------------
each RCCB. UL-H <50 plengr
0.1 Vo
PP oL S S
—— — Limit=
= S
sz |
- Un 238U fn58.8Hz

If the RCCB is not tripped at nominal residual current, the MAINS/NETZ
LED blinks red (line voltage disconnected) and, amongst other val-
ues, time to trip t; and earthing resistance Rg appear at the dis-
play panel.

If the RCCB is not tripped at nominal residual current, the LIMIT LED
lights up red.

Touch Voltage Too High

If touch voltage Ujpn, Which has been measured with %3 nominal
residual current | \\ and extrapolated to |y, is > 50 V (> 25 V), the
LIMIT LED lights up red.

If touch voltage Uiz exceeds 50 V (25 V) during the measuring
sequence, safety shut-down occurs.

0==" Note

Safety Shut-down: At up to 70V, a safety shut-down is
tripped within 3 seconds in accordance with [EC 61010.

Touch voltages of up to 70 V are displayed. If the value is greater
than 70 V, Ujpy > 70 V is displayed.

Limit Values for Allowable, Continuous Touch Voltage

The limit for allowable, continuous touch voltage is equal to
UL =50V for alternating voltages (international agreement).
Lower values have been established for special applications
(e.g. medical applications: U =25 V).

VAN

Attention!

If touch voltage is too high, or if the RCCB is not tripped,
the system must be repaired (e.g. earthing resistance is
too high, defective RCCB etc.)!

3-Phase Connections

For proper RCD testing at three-phase connections, the tripping
test must be conducted for one of the three phase conductors
(L1, L2 or L3).

Inductive Power Consumers

Voltage peaks may occur within the measuring circuit if inductive
consumers are shut down during an RCCB trip test. If this is the
case, the test instrument might not display any measured value
(——-). If this message appears, switch all consumers off before
performing the trip test. In extreme cases, one of the fuses in the
test instrument may blow, and/or the test instrument may be
damaged.
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7.2 Special Tests for Systems and RCDs

7.21  Testing Systems and RCCBs
with Rising Residual Current (AC)

for Type AC, A/F, B/B+ and EV, MI RCDs

Measuring Method

The instrument generates a continuously rising residual current of
(0.3 ... 1.3) ® |\ within the system for the testing of RCDs.

The instrument stores the touch voltage and tripping current val-
ues which were measured at the moment tripping of the RCCB
occurred, and displays them.

One of the touch voltage limit values, U =25V or U = 50/65 V,
can be selected for measurement with rising residual current.

Select the Measuring Function

Z

Connection

L MU=

mIxrrr
m

Meazurement of Lrip current
with rizing test current.
=Trip limit=:

S Tan 4 Ia < Ian
s J1s-Measure: Press
sle-Meazure: Press [E

_ &

Setting Parameters for Ir 4

A0mA
RiCD
VF A !

Nom. res. current: 10 ... 500 mA Ef"

Type 1: RCD, SRCD, PROD elc.—+ g 5 | Eomiegais

—
Type 2: AC Y NF Y B/B+ |E| . In: 85A Ianf 100mA
EV/MI, EV/MI :

lask: 30mA | ilan: BA

Nominal current: 6 ... 125 A

2
NEEE

AC/DC SenSI’[IVG .......................

* Type B/B+/EV/MI =
‘j

Waveform: \
- |1 Y 07 g
negative half-wave HEDG: [
positive half-wave Fos: e
- POS: L

Positive direct current ———_ |

e
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Tripping limit values:

Touch voltage: —J UL: 5o JELIL: zasu

L >15.0mA: § UL:  <50W
Ia:£30.0mA _|.|L: <E5'.}

Start Measurement

Ex
Measuring Sequence
After the measuring sequence has been started, the test current
generated by the instrument is continuously increased starting at
0.3 times nominal residual current, until the RCCB is tripped. This
can be observed by viewing gradual filling of the triangle at IA.
If touch voltage reaches the selected limit value (U_ =65V, 50 V
or 25 V) before the RCCB is tripped, safety shut-down occurs.
The LIMIT LED lights up red.

0==" Note

Safety Shut-down: At up to 70V, a safety shut-down is
tripped within 3 seconds in accordance with IEC 61010.

If the RCCB is not tripped before the rising current reaches nomi-
nal residual current Iy, the LIMIT LED lights up red.

VAN

Attention!

If bias current is present within the system during mea-
surement, it’s superimposed onto the residual current
which is generated by the instrument and influences
measured values for touch voltage and tripping current.
See also section 7.1.

Evaluation

According to DIN VDE 0100-600, rising residual current must,
however, be used for measurements in the evaluation of RCDs,
and touch voltage at nominal residual current |,y must be calcu-
lated from the measured values.

The faster, more simple measuring method should thus be taken
advantage of (see section 7.1).

7.2.2  Testing Systems and RCCBs with Rising Residual Current
(AC) for Type B/B+ and EV, MI RCDs

In accordance with VDE 0413-6, it must be substantiated that,
with smooth direct current, residual operating current is no more
than twice the value of rated residual current I,n. A continuously
rising direct current, beginning with 0.2 times rated residual cur-
rent |,n, Must be applied to this end. If current rise is linear, rising
current may not exceed twice the value of |,y within a period of 5
seconds.

Testing with smoothed direct current must be possible in both
test current directions.

GMC-I Messtechnik GmbH



7.2.3  Testing RCCBS with 5 ® |,y

Measurement of time to trip is performed here with 5 times nomi-
nal residual current.

== Note
Measurements performed with 5 times nominal fault cur-
rent are required for testing type f§ and G RCCBs in the
manufacturing process. They are used for personal
safety as well.

Measurement can be started with the positive half-wave at “0°” or
with the negative half-wave at “180°”.

Both measurements must nevertheless be performed. The longer
of the two tripping times is decisive regarding the condition of the
tested RCCB. Both values must be less than 40 ms.

Select the Measuring Function
IAN

Set the Parameter — Start with Positive or Negative Half-Wave

7.24  Testing of RCCBs

Pulsating DC Residual Current

In this case, RCCBs can be tested with either positive or negative
half-waves. The standard calls for tripping at 1.4 times nominal
current.

Select the Measuring Function
IAN

Set the Parameter — Positive or Negative Half-Wave

Waveform: —— o*: [y 0% g
T 1807 ; et

Negative half-wave HEG: [

Positive half-wave FOs; [l

- FOS: I L
Positive direct current ———"""_;

BNOEE

Set the Parameter — Test With and Without “No-Trip Test”

- f
1xIaH Waveform: —— 0% plge ] 1 % jlkioge
1=1I 1E0%; el
180°: Start with negative half-wave = (NEG: [ J’
0°: Start with positive half-wave FOS: Pl -
i OPOS: L
Positive direct current ————_ } j
Set the Parameter — 5 Times Nominal Current
~ ;
1xIaH 0*: Il TaMi—
X times tripping current —— 1=Ian 12 LaH ,l,,
-3 gxlan (—
5 times tripping current - GxIan | -

== Note
The following restrictions apply to the selection of tripping
current multiples relative to nominal current:
500 MmA: 1 X, 2 X IxN

Start Measurement

g H I:‘:ED EAT I0mA
i MEM L] rve g

e

B
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M 50% Iy — t
1xIaM 0% A+l Lani—
X times tripping current —f—1=Ian L: Tl J.
—=F grIlaH l—
. v TH-TT 5 TeaH -b
* No-trip test with 50% Ixn
No-Trip Test
If, during the no-trip test which lasts for 1 sec- f,.r._n-:n
ond, the RCD trips too early at 50% Iy, i.e.
before the actual tripping test starts, the pop-up <5 1,
window shown at the right appears.

=" Note

The following restriction applies to the selection of tripping
current multiples relative to nominal current: double and
five-fold nominal current is not possible in this case.

0==" Note

According to DIN EN 50178 (VDE 160), only type B
RCCBs (AC-DC sensitive) can be used for equipment
with > 4 kVA, which is capable of generating smooth DC
residual current (e.g. frequency converters).

Tests with pulsating DC fault current only are not suitable
for these RCCBs. Testing must also be conducted with
smooth DC residual current in this case.

Note

Measurement is performed with positive and negative
half-waves for testing RCCBs during manufacturing. If a
circuit is charged with pulsating direct current, the func-
tion of the RCCB can be executed with this test in order
to assure that the RCCB is not saturated by the pulsating
direct current so that it no longer trips.
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7.3  Testing of Special RCDs

7.3.1  Systems with Type RCD-S Selective RCCBs

Selective RCCBs are used in systems which include two series
connected RCCBs that are not tripped simultaneously in the
event of a fault. These selective RCCBs demonstrate delayed
response characteristics and are identified with the [ S| symbol.

Measuring Method

The same measuring method is used as for standard RCCBs (see
sections 7.1 on page 18 and 7.2.1 on page 20).

If selective RCCBs are used, earthing resistance may not exceed
half of the value for standard RCCBs.

For this reason, the instrument displays twice the measured value
for touch voltage.

Select the Measuring Function

IAN ||:A

Set Parameter — Selective

I0mA —
RI:D ....................... f

“F R lewht: I00MA R
L . Type 1:.— FRcD RCD-H
TTE A iiG-F [WSH]
In: 5R ZRCD
FRCO-&
FRCD K
RCED

Start Measurement

ta TR T e
Attt il
L
o f -—-Hz [
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Tripping Test

© Press the I,y key. The RCCB is tripped. Blinking bars appear
at the display panel, after which time to trip t and earthing re-
sistance Rg are displayed.

The tripping test need
only be performed at :
one measuring point for | i

each RCCB. UL-.H <am
0.1Vl
R T
Lirmits

|
fuo8.BHz El

Un 2780

(== Note

Selective RCCBs demonstrate delayed response charac-
teristics. Tripping performance is briefly influenced (up to
30 s) due to pre-loading during measurement of touch
voltage. In order to eliminate pre-charging caused by the
measurement of touch voltage, a waiting period must be
observed prior to the tripping test. After the measuring
sequence has been started (tripping test), blinking bars
are displayed for approximately 30 seconds. Tripping
times of up to 1000 ms are allowable. The tripping test is
executed immediately after once again pressing the IyN
key.

7.3.2  PRCDs with Non-Linear Type PRCD-K Elements

The PRCD-K is a portable RCD with electronic residual current
evaluation laid out as an inline device which switches all poles (L,
N and PE). Undervoltage tripping and protective conductor moni-
toring are additionally integrated into the PRCD-K.

The PRCD-K is equipped with undervoltage tripping, for which
reason it has to be operated with line voltage, and measurements
may only be performed in the on state (the PRCD-K switches all
poles).

Terminology (from DIN VDE 0661)

Portable protective devices are circuit breakers which can be con-
nected between power consuming devices and permanently
installed electrical outlets by means of standardized plug-and-
socket devices.

A reusable, portable protective device is a protective device which
is designed such that it can be connected to movable cables.

Please be aware that a non-linear element is usually integrated
into PRCDs, which leads to immediate exceeding of the greatest
allowable touch voltage during U, measurements (Uj, greater
than 50 V).

PRCDs which do not include a non-linear element in the protec-
tive conductor must be tested in accordance with section 7.3.3
on page 23.

Objective (from DIN VDE 0661)

Portable residual current devices (PRCDs) serve to protect per-
sons and property. They allow for the attainment of increased lev-
els of protection as provided by protective measures utilized in
electrical systems for the prevention of electrical shock as defined
in DIN VDE 0100-410. They are to be designed such that they
can be installed by means of a plug attached directly to the pro-
tective device, or by means of a plug with a short cable.
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Measuring Method

The following can be measured, depending upon the measuring
method:

e Time to trip ta: tripping test with nominal residual current Ixp
(the PRCD-K must be tripped at 50% nominal current).

¢ Tripping current |, for testing with rising residual current I

Select the Measuring Function

IAN ||:A
Connection .
= -L3
= -H!
=N . _
FEH FE

Set the Parameter — PRCD with Non-Linear Elements

7.3.3  SRCD, PRCD-S (SCHUKOMAT, SIDOS or comparable)

RCCBs from the SCHUKOMAT SIDOS series, as well as others
which are of identical electrical design, must be tested after
selecting the corresponding parameter.

Monitoring of the PE conductor is performed for RCDs of this
type. The PE conductor is monitored by the summation current
transformer. If residual current flows from L to PE, tripping current
is cut in half, i.e. the RCCB must be tripped at 50% nominal resid-
ual current Iy

Whether or not PRCDs and selective RCDs are of like design can
be tested by means of the touch voltage U,y measurement. If a
touch voltage Ui,y Of greater than 70 V is measured at the PRCD
of an otherwise error-free system, the PRCD more than likely con-
tains a non-linear element.

PRCD-S

The PRCD-S (portable residual current device — safety) is a spe-
cial, portable protective device with protective conductor detec-
tion or protective conductor monitoring. The device serves to pro-
tect persons from electrical accidents in the low-voltage range
(130 to 1000 V). The PRCD-S must be suitable for commercial
use, and is installed like an extension cable between an electrical
consumer — as a rule an electric tool — and the electric outlet.

Select the Measuring Function
IAN

N

Set Parameter — SRCD / PRCD

J0mA
FCD
TF A

lesbi: 300MA (: Fn:l:l _______
L Type1: —1 Rt ]: RcD-BH
TWF R a-F [WSE]
In: 35A ZRCO
FRCD-=
FRCD-E
RCEQ

BNOEE

Start Measurement
[ 30mA
|FRCD-E
HITYF A

!

1=IaaM

ia E R

Limit=

E |
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I0mA 0y
FCO+—— e, f
TFH leabi: 300MA F: RCD —
| Type 1:—]  FRco ReD-H ,l,,
TTF A iiGsR[(LWEK]iL—
In: 35A ERCOD
FRCO-5 =+
FRCO-K | ————
RCED 5 E
Start Measurement

i3 T

<300ms

Bl -0 |
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7.3.4  Type G or R RCCB

In addition to standard RCCBs and selective RCDs, the special
characteristics of the type G RCCB can also be tested with the
test instrument.

The type G RCCB is an Austrian specialty and complies with the
OVE/ONORM E 8601 device standard. Erroneous tripping is min-
imized thanks to its greater current carrying capacity and short-
term delay.

Select the Measuring Function

2

Set Parameter — Type G/R (VSK)

A0mA
ECD
“FH

1

- roo-BH O WL

5.-F (VK] | ——
-

|eak: 300mA
RCD
T¥F AR
In: 25A

L Type 1: —

ZRCD
FRCD-%
FRCD - K

FRCEDQ

—

Touch voltage and time to trip can be measured in the G/R-RCD
switch position.

0==" Note

It must be observed that time to trip for type G RCCBs
may be as long as 1000 ms when measurement is made
at nominal residual current. Set the limit value corre-
spondingly.

© Then select 5 x I,y in the menu (this is selected automatically
for the G/R setting) and repeat the tripping test beginning with
the positive half-wave at 0° and the negative half-wave at
180°. The longer of the two tripping times is decisive regard-
ing the condition of the tested RCCB.

Set the Parameter — Start with Positive or Negative Half-Wave

|
[ | Y
1xIaH Waveform: —f 0% i ] 1%

g

- - 1xIaaH 1B0%; el

180°: Start with negative half-wave HEG: [Sgr
0°: Start with positive half-wave FOS: [l

- FOS: I L
Positive direct current ———"_ |

e
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Set the Parameter — 5 Times Nominal Current

-
wTaml 0 ] b,
1xIaH 0% e+l Lan
— 1xLaH JES #8 N
) o —o £ 2= TN
5 times tripping current 8= Tem

==~ Note

The following restrictions apply to the selection of tripping
current multiples relative to nominal current:
500 mA: 1 x, 2 X Ixn

Start Measurement

In both cases tripping time must be between 10 ms (minimum
delay time for type G RCCBs!) and 40 ms.

Type G RCCBs with other nominal residual current values must
be tested with the corresponding parameter setting under menu
item |yN- In this case as well, the limit value must be appropriately
adjusted.

(== Note

The RCD B} parameter setting for selective RCCBs is not
suitable for type G RCCBs.

7.4  Testing Residual Current Circuit Breakers in TN-S Systems

Connection

RCCBs can only be
used in TN-S systems.
An RCCB would not
work in a TN-C system
because PE is directly
connected to the neu-
tral conductor in the out-
let (it does not bypass
the RCCB). This means
that residual current
would be returned via
the RCCB and would
not generate any differ-
ential current, which is
required in order to trip
the RCCB.

As a rule, the display for touch voltage is also 0.1V, because the
nominal residual current of 30 mA together with minimal loop
resistance result in a very small voltage value:

UIAN = R ¢IAN = 1Q - 30mA = 30mV = 0, 03V
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8 Testing of Breaking Requirements for
Overcurrent Protective Devices,
Measurement of Loop Impedance and Determi-
nation of Short-Circuit Current (functions Z,_pg
and ly)

Testing of overcurrent protective devices includes visual inspec-
tion and measurement. Use the PROFITEST INTRO to perform mea-
surements.

Measuring Method

Loop impedance Z| _pg is measured and short-circuit current | is
ascertained in order to determine if the breaking requirements for
protective devices have been fulfilled.

Loop impedance is the resistance within the current loop (utility
station — phase conductor — protective conductor) when a short-
circuit to an exposed conductive part occurs (conductive connec-
tion between phase conductor and protective conductor). Short-
circuit current magnitude is determined by the loop impedance
value. Short-circuit current I may not fall below a predetermined
value set forth by DIN VDE 0100, so that reliable breaking of the
protective device (fuse, automatic circuit breaker) is assured.
Thus the measured loop impedance value must be less than the
maximum allowable value.

Tables containing allowable display values for loop impedance
and minimum short-circuit current display values for ampere rat-
ings for various fuses and circuit breakers can be found in the
help texts and in section 19 beginning on page 54. Maximum
device error in accordance with VDE 0413 has been taken into
consideration in these tables. See also section 8.2.

In order to measure loop impedance Z, _pg, the instrument uses a
test current of 3.7 Ato 7 A (60 to 550 V) depending on line volt-
age and line frequency. The test has a duration of max. 1200 ms
at 16 Hz.

If dangerous touch voltage occurs during measurement (> 50 V),
safety shut-down occurs.

The test instrument calculates short-circuit current I based on
measured loop impedance Z; _pg and line voltage. Short-circuit
current calculation is made with reference to nominal line voltage
for line voltages which lie within the nominal ranges for 120V,
230 V and 400 V systems. If line voltage does not lie within these
nominal ranges, the instrument calculates short-circuit current I
based upon prevailing line voltage and measured loop impedance

2 -p-
Measuring Method with Suppression of RCD Tripping

The PROFITEST INTRO provides users with the opportunity of mea-
suring loop impedance within systems which are equipped with
RCCBs.

The test instrument
generates a direct
current to this end, ?¢
which saturates the
RCCB’s magnetic
circuit.

The test instrument
then superimposes
a measuring cur-
rent which only
demonstrates half-
waves of like polar-
ity. The RCCB is no
longer capable of
detecting this mea-
suring current, and
is consequently not tripped during measurement.

I g /MA

[<— Measuring —»|
<« QOperation———— >

< RCD Disabled! ——»
Start

Suppression of RCCB tripping for RCCBs which are
sensitive to pulsating current [~

GMC-I Messtechnik GmbH

Select the Measuring Function

Zype

Connection:
Schuko/3-pole

(country specific)

L MU=

m

=

Connection: 2-pole

0==" Note

Loop impedance should be measured for each electrical
circuit at the farthest point, in order to ascertain maxi-
mum loop impedance for the system.

Note

Bias Magnetization

Suppression of RCD tripping by means of bias magneti-
zation with direct current is only possible via a country-
specific measuring adapter, e.g. PRO-Schuko measuring
adapter (Z503K) or the KS-PROFITEST INTRO (Z503L)
for 3-pole measurement (neutral conductor required).

Note

Observe national regulations, e.g. the necessity of con-
ducting measurements without regard for RCCBs in Aus-
tria.

3-Phase Connections

Measurement of loop impedance to earth must be performed at
all three phase conductors (L1, L2, and L3) for the testing of over-
current protective devices at three phase outlets.
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8.1 Measurements with Suppression of RCD Tripping

8.1.1 Measurement with Positive Half-Waves

Measurement by means of half-waves plus direct current makes it
possible to measure loop impedance in systems which are
equipped with RCCBs. In the case of DC measurement with half-
waves, selection can be made from two variants:

DC-L:  Minimal bias current allowing for faster measurement

DC-H:  Higher bias current providing more reliability with regard
to non-tripping of the RCD

Select the Measuring Function
L) pe

Set Parameters

In 1BA
E/E L)
1.5 mmf —
Nom. current: 2 ... 160 A , 49999 A \ { 1
.. P In: 1B : 20A i
Tripping characteristics: _ Lmemt 1%'—""5'&'&"'
A BIL, G/G, D, E, H, K, GL/GG & factor & 15 mnfii In: Y.0A _l'
Diameter*: 1.5t0 70 sq. mm ~_{— Hv't-1 In: E.OA -
1 -ADFRIG In: B.OA
. - In: 10R i ——
Cable types*: NY.... - HO7... .
. i In: 1BA !
Number of wires*: 1 to 10-strand ek
In: 35A [

* Parameters which are only used for report generation and do not influence the measure-
ment

LL<s0.. -
(u]m = Touch voltage: g
Waveform: e P

Sinusoidal B L+

15 mA sinusoidal B oo il

DC-L and positive half-wave
DC-H and positive half-wave

ENOEE

Sinusoidal (full-wave)
15 mA sinusoidal

Setting for circuit without RCD
Setting for motor protection switch only
with small nominal current

DC + half-wave Setting for circuit with RCD

Meas. with country-specific
measuring adapter (e.g. Schuko)

L1-FE
o=k £ 2-pole measurement
L1-FE

Note

Selecting the test probe, as well as Lx-
PE reference or AUTO, is only relevant with

regard to report generation. T
AUTO L1-FE
L2-FE
Polarity selection —i LIFE
AUTO

Semiautomatic measurement —

See also section 5.8 regarding the
AUTO parameter.

NOEESEEE
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Measurement Cable Compensation

The resistance of the respectively connected measurement cable or the
country-specific measuring adapter must be compensated for each loop
impedance measurement, i.e. it must be subtracted from the measure-
ment results as an offset. Proceed as described in section 4.5

under ,OFFSET RL-PE / RN-PE / RL-N* on page 12 to this end, in order
to ascertain offset values RLPE-OFFSET and RNPE-OFFSET.

Start Measurement

RuFE-0FFzET B4 5 @
u ---u f -——H=

| —

Semiautomatic FLFE-0FFsET B3 8 ¢ [

Measurement T §f -——Hz

8.2  Evaluation of Measured Values

The maximum allowable
loop impedance Z_pg
which may be displayed
after allowance has
been made for maxi-
mum operating mea-
surement error (under
normal measuring con-
ditions) can be deter-
mined with the help of
Table 1 on page 54.
Intermediate values can
be interpolated.

The maximum allowable
nominal current for the
protective device (fuse
or circuit breaker) for a line voltage of 230 V after allowance has
been made for maximum measuring error can be determined with
the help of Table 5 on page 55 based upon measured short-cir-
cuit current (corresponds to DIN VDE 0100-600).

H _i=F :
L jiMEM [N

RLFE-oFFzET B389 &
i 2380 msaane | B
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Special Case: Suppressing Display of the Limit Value

The limit value cannot be
ascertained. The inspec-
tor is prompted to evalu-
ate the measured val-
ues himself, and to
acknowledge or reject
them with the help of the
softkeys.

Measurement passed:

v key

Measurement failed: X [
key

The measured value can | FALFE-0FFSET B3 8§ [
only be saved afterithas | UM 23@L) fHSA.BHz

been evaluated.

ey @ FE G e [ TEELE
i P FE L ERT RS

i faTol e o TR B
il W i 1.5mmd

UL<sow

Limits
IE:2/32

BLFE-0FFsET B3 2 Q)
Uy 23AL) fHod.BHz

£

8.3  Settings for Calculating Short-Circuit Current —
Parameter Iy

Limits
Limit Value: —{ Ik: 232 [iik: 3732

i A E

. IK: Ia
Ik < limit value I

N
E> umr  —@—
N

BNOEE

Short-circuit current Ik is used to test shutdown by means of an
overcurrent protective device. In order for an overcurrent protec-
tive device to be tripped on time, short-circuit current I must be
greater than tripping current la (see table 6 in section 19.1). The
variants which can be selected with the “Limits” key have the fol-
lowing meanings:

lk: la The measured value displayed for I is used without

any correction to calculate Z; _pg.

Ix: la+A% The measured value displayed for Z|_pg is corrected
by an amount equal to the test instrument’s measuring
uncertainty in order to calculate Ix.

In order to calculate g, the measured value displayed
for Z| _pg is corrected by an amount corresponding to
all possible deviations (these are defined in detail by
VDE 0100-60 as Zgy) < 2/3 x Ug/la).

lk: 3/4Z  Zgpmy < 3/4 x Up/la

K 2/37

I Short-circuit current calculated by the instrument (at nominal voltage)
Z Fault loop impedance

la Tripping current (see data sheet for circuit breakers / fuses)
A% Test instrument inherent error

Special case: Iy > lymayx: S€€ page 28.

See page 28 on accessing the fuse table via the HELP key.
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9 Measuring Line Impedance (Z; . function)

Measuring Method (internal line resistance measurement)

Line impedance Z_ is measured by means of the same method
used for loop impedance Z _pg (see section 8 on page 25). How-
ever, the current loop is completed via neutral conductor N rather
than protective conductor PE as is the case with loop impedance
measurement.

Select the Measuring Function

Z .y

Schuko Connection
(country specific)

Connection: 2-pole

Set Parameters

IM 1BH
EME L]
1.5 mmf
Nom. current: 2 ... 160 A " 9999 A eyt
Tripping characteristics: In 168 ]: I 26
A BIL, C/G, D) ELH, K, GLIGG & facior | o rorerrts-ate. 308 |
Diameter: 1.5 to 70 sq. mm HrH-1 In: E.OA
31 -ADEIG In: B.0A *
Cable types: NY...,"HO7... In: 10A
In: 13A
Number of wires: 1 to 10-strand In: 16R i
In: 20A
In: B5A [

Press the softkey shown at the left in order to switch
back and forth between the country-specific measur-
ing adapter, e.g. PRO-Schuko measuring adapter
(Z503K) / 3-pole measurement and the KS-PROFIT-
EST INTRO (Z503L) for 2-pole measurement. The selected con-
nection type is displayed inversely (white on black).

N

7




iy |1
AUTO L1-H —
La-H +
Polarity selection ,'_'f_ra
L2-L3 *
L1-L3 —
Semiautomatic measurement AT E
See also section 5.8 regarding the AUTO L-H
parameter. L-PE relationships are not [
possible here. The neutral L-N relationship
is not offered during automatic sequenc- ~ Brrerreerreeeeeee?

ing to the right of the auto entry!

Settings for Calculating Short-Circuit Current — Parameter I

.. | I
Limits| K
Limit Value: —Ik: 8/32 |ilk: 3432

Ik: 32
Ik:  ILa
K Lo

Ik < limit value

N
E:> umr —@—
N

e

Short-circuit current I is used to test shutdown by means of an
overcurrent protective device. In order for an overcurrent protec-
tive device to be tripped on time, short-circuit current I must be
greater than tripping current la (see table 6 in section 19.1). The
variants which can be selected with the “Limits” key have the fol-
lowing meanings:

lk: la The measured value displayed for Ik is used without
any correction to calculate Z| pg.

The measured value displayed for Z| _pg is corrected
by an amount equal to the test instrument’s measuring
uncertainty in order to calculate Ix.

In order to calculate Ik, the measured value displayed
for Z| _pg is corrected by an amount corresponding to
all possible deviations (these are defined in detail by
VDE 0100-60 as Zgy) < 2/3 x Up/la).

13/47  Zypm<3/4x Uy/la

k. la+A%

:2/37

X,

X

lx Short-circuit current calculated by the instrument (at nominal voltage)
Z Fault loop impedance

a Tripping current (see data sheet for circuit breakers / fuses)
A% Test instrument inherent error

Special case I > lynax
If the short-circuit cur-

rent value does not lie s e g
=== PEAT H
L H H l:i
| ] e ] L..<0M5
within the measured val == _HEH EE:I. 31.5"“'2

ues defined in the
PROFITEST INTRO, this is
indicated by displaying
“>lK-max”.

In this case, manual
evaluation of the mea-
surement results is
required.

BT L4 5
fHod.BHz

FLH-0FFET
Uy 23\L)
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Measurement Cable Compensation

The resistance of the respectively connected measurement cable or the
country-specific measuring adapter must be compensated for each line
impedance measurement, i.e. it must be subtracted from the measure-
ment results as an offset. Proceed as described in section 4.5 under
,OFFSET RL-PE / RN-PE / RL-N“ on page 12 to this end in order to
ascertain offset values RLPE-OFFSET and RNPE-OFFSET

Start Measurement

BLH-oFFsET BT L @
u ---u f -——H=

B gy —
i i {EAT -

i e | MEM 0 | HTYR:EL
. = S L et 1.5mm?

IH =120/
400 AR -

B7TYh 0
fHoH.BHz

FLH-0FFET
Uy 23AL)

Display of Uy (Uy / fy)

If the measured voltage value lies within a range of £10% of the
respective nominal line voltage of 120V, 230 V or 400V, the
respectively corresponding nominal line voltage is displayed. In
the case of measured values outside of the £10% tolerance, the
actual measured value is displayed.

Displaying the Fuse Table

After measurement has been performed, allowable fuse types can
be displayed by pressing the HELP key.

The table shows maximum allowable nominal current dependent
upon fuse type and breaking requirements.

Ik: L8 A

=== al-al5

= In | I
[ M A : 9BA [<%= : 38A
m B<sL: 3HA [<H.4s=s: 32A

E : 4BA [<HA.2=: 25H

C<G@: 290 |<1s : U48A

0D : 13A

F : 1&A

H : 188A

Key: la = breaking current, I = short-circuit current,
Iy = nominal current, tA = tripping time
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10  Earthing Resistance Measurement
(Rg function)

Earthing resistance Rg is important for automatic shutdown in
system segments. It must have a low value in order to assure that
high short-circuit current flows and the system is shut down reli-
ably by the RCCB in the event of a fault.

Test Setup

Earthing resistance (Rg) is the sum of the earth electrode’s dissi-
pation resistance and earth conductor resistance. Earthing resis-
tance is measured by applying an alternating current via the earth
conductor, the earth electrode and earth electrode resistance.

Measurement without Probe (mains powered earthing measure-
ment)

In many cases, especially in extremely built-up areas, it’s difficult,
or even impossible, to set a measuring probe. In such cases,
earthing resistance can be measured without a probe. In this
case, however, the resistance values for the operational earth
electrode Rg and phase conductor L are also included in the
measurement results.

Measuring Method with Suppression of RCD Tripping
(mains powered earthing measurement)

The test instrument |
generates a direct | -
current to this end, &
which saturates the

/mA

RCCB’s magnetic

circuit. t
The test instrument < >l 2 < {3

then superimposes

ameasuring current < Measuring —»|

which only demon- < QOperation——— >
strates half-waves )

of like polarity. The < RCD Disabled! =

RCCB is no longer Start

capable of detect- | Suppression of RCCB tripping for RCCBs which

ing this measuring  are sensitive to pulsating current =]
current, and is con-

sequently not tripped during measurement.

Limit values

Earthing resistance (earth coupling resistance) is determined pri-

marily by the electrode’s contact surface and the conductivity of

the surrounding earth.

The specified limit value depends on the type of electrical system
and its shutdown conditions in consideration of maximum touch

voltage.

Evaluation of Measured Values

The maximum allowable displayed resistance values which assure
that the required earthing resistance is not exceeded, and for
which maximum device operating error has already been taken
into consideration (at nominal conditions of use), can be deter-
mined with the help of Table 2 on page 54. Intermediate values
can be interpolated.

GMC-I Messtechnik GmbH
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10.1
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Earth Resistance, Mains Operation — 2-Pole Measurement with KS-PROFITEST INTRO or Country-Specific Measuring Adapter (Schuko)

R, L
RO N
2) PE
Rii
yrrd 1 7 7 77 7 v 7 7

Rei REZ
E4 E,

Rg Operational earth
Re Earth resistance
Ri Internal resistance

Rx Earthing resistance through equipotential bonding sys-
tems

Rs Probe resistance
PAS
RES Overall earthing resistance (Rg+4//Rgo//water pipe)

Equipotential bonding busbar

Earthing resistance can be estimated without a probe using the
“earth loop resistance measurement”.

The resistance value Rg| op Obtained with this measuring
method also includes operational earth electrode resistance Rg
and resistance at phase conductor L. These values must be
deducted from the measured value in order to determine earthing
resistance.

If conductors of equal cross section are assumed (phase conduc-
tor L and neutral conductor N), phase conductor resistance is half
as great as supply impedance Z| _ (phase conductor + neutral
conductor).

Supply impedance can be measured as described in section 9
beginning on page 27. In accordance with DIN VDE 0100, the
operational earth electrode Rg must lie within a range of “0 Q to
2Q"

1) Measurement: Z) yy amounts to Rj =2 - R

2) Measurement: Z, _pg amounts to Rg o

3) Calculation:  Rgq amounts to Z_pg — 1/2 - Z|_n; Wwhere Rg =0
The value for operational earth conductor resistance Rg should be
ignored in the calculation of earthing resistance, because it is
generally unknown.

Calculated earthing resistance thus includes operational earth
conductor resistance as a safety factor.

executed automatically by the test instrument.

Select the Measuring Function

J

Re
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Set Parameters

(1 Measuring range: AUTO, 10 kQ (4 mA), 1 kQ (40 mA), 100 Q
(0.4 A), 10 Q (> 0.8 A). In systems with RCCBs, resistance or
test current must be selected such that it is less than tripping
current (V2 Izn).

([ Connection type: 2-pole or Schuko (country-specific)

¢ 2-pole measurement via the KS-PROFITEST INTRO
(Z503L)

2-pole measurement via the PRO-Schuko
measuring adapter (Z503K)

1 Touch voltage: UL <25V, <50V, <65V, <xxV

[ Test current waveform: sinusoidal (full-wave), 15 mA sinusoidal
(full-wave), DC offset (DC-L or DC-H) and positive half-wave

DC-L:  Minimal bias current allowing for faster measurement

DC-H: Higher bias current providing more reliability with regard
to non-tripping of the RCD

Re > Limit Value

A%
|:> umr  —@—
N

Limit Value: RE: <10.0:2

e
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Measurement Cable Compensation

The resistance of the respectively connected measurement cable
or the country-specific measuring adapter must be compensated
for each earth resistance measurement, i.e. it must be subtracted
from the measurement results as an offset. Proceed as described
in section 4.5 under ,OFFSET RL-PE / RN-PE / RL-N" on page 12
to this end in order to ascertain offset values RLPE-OFFSET and
RNPE-OFFSET.

Start Measurement

ool _|H:E|:I:PE-‘-BF|T TS
HE(L-F‘EJ E’T

................................................ [

Limits

[ —

EBLPE-0FFsET B3 2 @
n ---u f -——H=z

[ —

Start Measurement
Schuko i FE i FE paT @B5)

(country specific) 'l_ :

- ‘RE=ZL-FE-XZL-1 Re=A [

BLFE-0FFsET B3 2 Q)
n ---u f -——Hz
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11 Measurement of Insulation Resistance

A Attention!

Insulation resistance can only be measured at voltage-
free objects.

11.1
Select the Measuring Function

General

Rins
Connection .
2-pole or test plug T E%
L3
. —--—I H
FEH -+ .l FE
- FE

Rinz iz measured betw, L and
PE, uzing shockproot plug.
Pleaze, follow the manual!
Don't interrupt contact
until complete discharge
of measuring point (U< 18LY])

==~ Note

If you use the country-specific measuring adapter, insula-
tion resistance is only measured between the phase con-
ductor terminal designated “L” and the protective con-
ductor terminal PE!

Note

Checking Measurement Cables Before Measurements

Before performing insulation measurement, the test
probes on the measurement cables should be short-cir-
cuited in order to assure that the instrument displays a
value of less than 1 kQ. In this way, incorrect connection
can be avoided and broken measurement cables can be
detected.

Set Parameters

5O0. | Test voltage: 50V/100V/ 250V / 325V /500V/ 1000V
lisa I XXX V*

goov | e, LA
Up: 1o00v NS T

IS0 UiNs o [l Tiins
—RE [INZ]

Voltage type: constant

Voltage type: rising/ramp

Earth leakage resistance:

BNOEE

* Freely adjustable voltage (see section 5.7)
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Polarity Selection

L1-FE

* AUTO parameter (see section 5.8)

2-pole measurement (selection relevant for report genera-

ting only), measurements between:

Lx-PE / N-PE / L+N-PE / Lx-N / Lx-Ly / AUTO*
wherex,y=1,2,3

Breakdown Current for Ramp Function

Tur PrnsUns) o
1.00m~A Limit Value: —{ I: Looma {1 G0A
1. SR

AT
I 1nmA

> 1t |::>smp

BNOEE

Limit Values for Breakdown Voltage

.o PnsUns) o R
Limits 1t
Lower limit value:  —9asnn i isnn ™ —
Upper limit value: —TI; <vsow i:} +
Enterable range: -
40t0 999V i
Limit Values for Constant Test Voltage

. |UnsWUng) T
Limit=
Limit Value: —P: »1.oMa

F
F
F
RlNS < Limit Value F
F
F

N
|:> umr  —@—
N

: rO1MS
: FOAMG

: »OILEMD
: »LOMG
: ra MR
: #10.0M%

e

(a Test voltage

A test voltage which deviates from nominal voltage, and is usually
lower, can be selected for measurements at sensitive compo-
nents, as well as systems with voltage limiting devices.

(1 Voltage type

The “Uns_” rising test voltage function (ramp function) is used to
detect weak points in the insulation, as well as to determine
response voltage for voltage limiting components. After pressing
the ON/START key, test voltage is continuously increased until the
specified nominal voltage Uy is reached. U is the voltage which is
measured at the test probes during and after testing. This voltage
drops to a value of less than 10 V (see section entitled “Discharg-
ing the Device Under Test”).

Insulation measurement with rising test voltage is ended:

* Assoon as specified maximum test voltage Uy is reached and
the measured value is stable

or

e As soon as specified maximum test voltage is reached
(e.g. after sparkover occurs at breakdown voltage).

Specified maximum test voltage Uy or any occurring triggering or
breakdown voltage is displayed for Uys.
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The constant test voltage function offers two options:

e After briefly pressing the ON/START key, specified test voltage Uy
is read out and insulation resistance Ryg is measured. As
soon as the measured value is stable (settling time may be
several seconds in the case of high cable capacitance values),
measurement is ended and the last measured values for Riyg
and Ujng are displayed. U is the voltage which is measured at
the test probes during and after testing. This voltage drops to a
value of less than 10 V (see section entitled “Discharging the
Device Under Test”).

or

* Aslong as you press the ON/START key, test voltage Uy is
applied and insulation resistance Rj\g is measured. Do not
release the key until the measured value has settled in (settling
time may be several seconds in the case of high cable capac-
itance values). Voltage U, which is measured during testing,
corresponds to voltage Ujgs. After releasing the ON/START key,
measurement is ended and the last measured values for Ring
and Ujng are displayed. U drops to a value of less than 10 V
after measurement (see the section entitled “Discharging the
Device Under Test”.

(1 Pole Selection Report Entry

The poles between which testing takes place can only be entered

here for reporting purposes. The entry itself has no influence on

the actual polarity of the test probes or the pole selection.

(d Limits — Setting the Limit Value

The limit value for insulation resistance can be set as desired. If

measurement values occur which are below this limit value, the

red LIMIT LED lights up. A selection of limit values ranging from

0.5 MQ to 10 MQ is available. The limit value is displayed above

the measured value.

Start Measurement — Rising Test Voltage (ramp function)

;:EQ EAT ¥ Tum
iT WiMEM CZZ1i|1.00mA

soo
n [VINE -
i T ———
Press briefly: Limits

-

Quick polarity reversal if parameter is set to AUTO: 01/10 ... 10/10:
L1-PE ... L1-L3

0==" Note

If “semiautomatic polarity reversal” is selected (see sec-
tion 5.8), the corresponding icon is displayed instead of
the ramp.

General Notes Regarding Insulation Measurements with Ramp

Function

Insulation measurement with ramp function serves the following

puUrposes:

e Detect weak points in the test object’s insulation.

e Determine tripping voltage of voltage limiting components and
test them for correct functioning. These components may

include, for example, varistors, overvoltage limiters (e.g.
DEHNguard® from Dehn+S6hne) and spark gaps.

The test instrument uses continuously rising test voltage for this
measuring function, up to the maximum selected voltage limit.

GMC-I Messtechnik GmbH

The measuring procedure is started by pressing the ON/START key
and runs automatically until one of the following events occurs:

¢ The selected voltage limit is reached
e The selected current limit is reached
or

e Sparkover occurs (spark gaps)

Differentiation is made amongst the following three procedures for
insulation measurement with ramp function:

Testing overvoltage limiters or varistors
and determining their tripping voltage:

— Select maximum voltage such that the anticipated breakdown
voltage of the device under test is roughly one third of this
value (observe manufacturer’s data sheet if applicable).

— Select current limit value in accordance with actual require-
ments or the manufacturer’s data sheet (characteristic curve
of the device under test).

Determining tripping voltage for spark gaps:

— Select maximum voltage such that the anticipated breakdown
voltage of the device under test is roughly one third of this
value (observe manufacturer’s data sheet if applicable).

— Select the current limit value in accordance with actual
requirements within a range of 5 to 10 YA (response charac-
teristics are too unstable with larger current limit values, which
may result in faulty measurement results).

Detect weak points in the insulation:

— Select maximum voltage such that it does not exceed the test
object’s permissible insulation voltage; it can be assumed that
an insulation fault will occur even with a significantly lower
voltage if an accordingly lower maximum voltage value is
selected (nevertheless at least greater than anticipated break-
down voltage) — the ramp is less steep as a result (increased
measuring accuracy).

— Select the current limit value in accordance with actual
requirements within a range of 5 to 10 YA (see also settings
for spark gaps).

Start Measurement — Constant Test Voltage

RIHS :l.OM&

For long-term i
measurements

Press and hold:

Quick polarity reversal if pérameter is set to AUTO: 01/10 ... 10/10:
L1-PE ... L1-L3

0==" Note

The instrument’s (rechargeable) batteries are exposed to
excessive stress during insulation resistance measure-
ment. When using the “constant test voltage” function,
only press and hold the ON/START key until the display has
become stable (if long-term measurement is required).
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Special Condition for Insulation Resistance Measurement

A Attention!

Insulation resistance can only be measured at voltage-
free objects.

If measured insulation resistance is less than the selected limit
value, the LIMIT LED lights up.

If an interference voltage of 2 25 V is present within the system,
insulation resistance is not measured. The MAINS/NETZ LED lights
up and the “interference voltage” pop-up message appears.

All conductors (L1, L2, L3 and N) must be tested against PE!

A Attention!

Do not touch the instrument’s terminal contacts during
insulation resistance measurements!

If nothing has been connected to the terminal contacts, or if a
resistive load component has been connected for measurement,
your body would be exposed to a current of approximately 1 mA
at a voltage of 1000 V. However, the resultant perceptible shock
may lead to injury (e.g. resulting from a startled reaction etc.).

Discharging the Device Under Test

A\

Attention!

If measurement is performed at a capacitive object such
as a long cable, it becomes charged with up to approx.
1000 V! Touching such objects is life endangering!

When an insulation resistance measurement has been performed
on a capacitive object it’'s automatically discharged by the instru-
ment after measurement has been completed. Contact with the
device under test must be maintained to this end. The falling volt-
age value can be observed at the U display.

Do not disconnect the DUT until less than 10 V is displayed for U!

Evaluation of Measured Values

Instrument measuring error must be taken into consideration in
order to assure that the limit values set forth in DIN VDE regula-
tions are not fallen short of. The required minimum display values
for insulation resistance can be determined with the help of Table
3 on page 54. These values take maximum device error into con-
sideration (under nominal conditions of use). Intermediate values
can be interpolated.

11.2 Special Case: Earth Leakage Resistance (REINS)

This measurement is performed in order to determine electro-
static discharge capacity for floor coverings in accordance with
EN 1081.

Select the Measuring Function

Rins

.. R
Limits| Dens LI
Limit Value: —R: <1.00M% | i F: <0.25HM5
F: <0.50M%
F: <0.75M%

RE(INS) > limit value

C

I

L/

LIMIT —‘—
N

ENOAE
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Set Parameters
oo
RE[I=0]] Test voltage: 50 V /100 V /250 V / 325 V /500 V / 1000 V
Iy 100% p—lliWE I
UINE — LINE
—E [IHS]

Voltage type: constant

Voltage type: rising/ramp

C

*  Freely adjustable voltage (see section 5.7)

Earth leakage
resistance:

BNOEE

Connection and Test
Setup

EN 1081
sMeasuring of earth leakage
resistance Reasoawith 188LIn:

*llze probe according to
EH 10B1.

"z 2-pole adapher!
Presz and hold until
measured value is stable,

_ &

© Rub the floor covering at the point at which measurement is to
be performed with a dry cloth.

© Place the 1081 floor probe onto the point of measurement and
load it with a weight of at least 300 N (30 kg).

© Establish a conductive connection between the measuring
electrode and the test probe and connect the measuring
adapter (2-pole) to an earth contact, e.g. the earthing contact
at a mains outlet or a central heating radiator (prerequisite:
reliable ground connection).

Start Measurement

{5 IEAT RN
HE o m— E MEM 23]
<1.00H% 100w
——— RE[IHZ]

The limit value for earth leakage resistance from the relevant reg-
ulations applies.
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12  Measuring Low-Value Resistance up to 200 Ohm
(protective conductor and equipotential bonding
conductor)

According to the regulations, the measurement of low-value resis-
tance at protective conductors, earth conductors and bonding
conductors must be performed with (automatic) polarity reversal
of the test voltage, or with current flow in one direction (+ pole to
PE) and then the other (- pole an PE).

A Attention!

Low-resistance may only be measured at voltage-free
objects.

Select the Measuring Function

)

Rio

Connection
2-pole

sLow-reziztance measure-
ment on protective and
equipotential bonding
conductors.

sllze 2-pole-adapter!
sPrez=z to meazure,

i

Set Parameters

E+ FE " 1h
Polarity: + to PEEPDL+PE [HFOL+FEi ——

grol+Fe |
BFOL—+FEi—

-

Limit Value:

R, o > Limit Value

C

Fiue: <0.10:2
Fiue: <0022
Fiue: 10032
= AR T

FiLz: <1.005%

\l/

LIMIT —.—

/l\
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Compensation for Measurement Cables up to 10 Q

If measurement cables or extension cables are used, their resis-
tance can be deducted automatically from the measurement
results. Proceed as follows:

Measuring ROFFSET

© Select a polarity option or automatic polarity reversal.
©  Open the OFFSET menu by pressing I,y

© Using the PRO-Schuko measuring adapter (Z503K):
Short circuit the L and N contacts at the test plug by inserting
it into the short-circuiting jumper (PRO-JUMPER, Z503J).

© Using the KS-PROFITEST INTRO (Z503L) or Z550A:
Short circuit the test probes of the connected, and if applica-
ble extended, test leads by inserting the test probes into the
short-circuiting jumper (PRO-JUMPER, Z5083J).

©  Start measurement of offset resistance with I,y or CAL.

0==" Note

If offset measurement is stopped upon appearance of a
pop-up error window (Roffset > 10 Q or difference
between RLO+ and RLO- greater than 10%), the last
measured offset value is retained. Inadvertent deletion of
a previously ascertained offset value is thus practically
ruled out! The respectively smaller value is otherwise
stored to memory as an offset value. The maximum offset
value is 10.0 Q. Negative resistances may result due to
the offset value.

The ROFFSET X.xx £ mes-

sage now appears in the ........... EUBHT
footer at thg display, Eh ﬁ MEM EE

where X.xx is a value H ---------------------- e
between 0.00 and Ln .

10.0 Q. This value wil 0.0 Q
now be deducted from | sesesssrmierenin. e SO et

the actual measurement Limits
value for all subsequent

R| omeasurements.
When switching
amongst polarity
options, ROFFSET is reset
to 0.00 Q@ and must be
determined again.

0==" Note

Use this function in general for all measurement cables.
Whenever different extension and measurement and
cables are used, the above described procedure must
always be repeated.

(d Type / Polarity

The direction in which current flows can be selected here.

[ Limits — Setting the Limit Value

The limit value for resistance can be set as desired. If measured
values occur which are above this limit value, the red LIMIT LED
lights up. Limit values can be selected within a range of 0.10 Q to
10.0 Q (editable). The limit value is displayed above the measured
value.
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12.1  Measurement with Constant Test Current

Start Measurement

Press and hold for long- | RoFFsET B43 o
term measurement + g

A Attention!

The test probes should always be in contact with the DUT be-
fore the ON/START key is activated.

If the object is energized, measurement is disable as soon as it
is contacted with the test probes.

If the ON/START key is pressed first and the test object is con-
tacted with the test probes afterwards, the fuse blows.

In the case of single-pole measurement, the respective value is
saved to the database as RLO.

Polarity Selection Display Condition
+ pole to PE RLO+ None
— pole to PE RLO- None
RLO Where ARLO < 10%
+ pole to PE RLO+

RLO— Where ARLO > 10%

Automatic Polarity Reversal

After the measuring sequence has been started, the instrument
performs measurement with automatic polarity reversal, first with
current flow in one direction, and then in the other. In the case of
long-term measurement (press and hold the ON/START key), polar-
ity is switched once per second.

If the difference between RLO+ and RLO- is greater than 10%
with automatic polarity reversal, RLO+ and RLO- values are dis-
played instead of RLO. The respectively larger value, RLO+ or
RLO-, appears at the top and is saved to the database as the
RLO value.

Evaluating Measurement Results

Differing results for measurements in both directions indicate volt-
age at the DUT (e.g. thermovoltages or unit voltages).

36
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13  Special Functions — EXTRA Switch Position
Select the EXTRA Switch Position

EXTRA

13.1  Voltage Drop Measurement (at Z, ) — Function AU

Significance and Display of AU (per DIN VDE 100-600)

Voltage drop from the intersection of the distribution network and
the consumer system to the point of connection of an electrical
power consumer (electrical outlet or device connector terminals)
should not exceed 5% of nominal line voltage.

Calculating voltage drop (without offset):
AU = Z,  ® nominal current of the fuse

Calculating voltage drop (with offset):
AU = (Z, N~ ZorrseT) ® nominal current of the fuse

AU In % = 100°AU/U|_,N

See also section 9 regarding measurement procedure and con-
nection.

Connection and Test Setup

SINEZL-H e
.&.LI——LIM 1883

.®&UDFF5ETF|&UTDTHL|

(&)= UroTAL- sUorrzeT|

Set Parameters

L1-H
s L E
I 16A
o .
Polarity selection: Lx-N —§  L1-H L1-H  i—
Nom. fuse current: 2t0 160 A Bf"} =% % e ¥
Tripping characteristics: B, L — & =IHMIEfLY; i L1-L@ -
&: 1.5 mm? L2-L3
Diameter: 1.5 to 70 sq. mm-"}_-HvH-1 (o3 ——
Cable types: NY..., H03... - H07..: 3/"":'F"G on g
Number of wires: 2 to 10 strand [

Note: If nominal current Iy is changed by prevailing AUgprseT, the
offset value is automatically adapted.

GMC-I Messtechnik GmbH

Setting Limit Values
.| AU i
Limits t
Limit Value: —DE<N.00| iTRE:<0.50 ——
TAE:<1.00 ,l,,
L. TAE: <185 ——
AU % > Limit Value TAE:<1 50,
| Gitieiggs | =
\ ./ LDE: <400 ———
E:>U|_ | R —.— HLE. 007 5 E
/ | AN {
Red [
TAB  Limit value per German technical connection conditions

for connection to low-voltage mains
between the distribution network and the measuring
device

DIN  Limit value per DIN 18015-1: AU < 3%
between the measuring device and the consuming device
VDE  Limit value per DIN VDE 0100-520: AU < 5%

between the distribution network and the consuming
device
(adjustable up to 10% in this case)

NL Limit value per NIV: AU < 5%

Start Measurement without OFFSET
Proceed as follows:
©  Switch OFFSET from ON to OFF.

pressssesanees TR ceenunes :
= = = I PEAT BN
H H = - H

IS 7o men [ | el

all g L1-H

o | ==
............... — == Al
ZL-H

oM

FLH-oFFsET AT L4 @
n-—u f ---Hz

P ——

Determining RLN OFFSET

Depending on which measurement cable or measuring adapter is
connected, an offset measurement must first be performed in the
SETUP switch position (see page 12). The offset value ascertained
in this way is displayed in the footer as RLN OFFSET and is sub-
tracted from the measurement results.

Start Measurement with
OFFSET

FES—
H i PEAT B
H H = H
ﬂ s men ] || & el

- SUoFFseET Wl T % |orFrser
' ' | ZoFFsET G B E ML RLROFF
BLH-oFFseT BT L4 @
Un 238L) fHSB.AHz




14  Database

14.1 Creating Distributor Structures, General

A complete distributor structure with data for electrical circuits
and RCDs can be created in the PROFITEST INTRO test instrument.
This structure makes it possible to assign measurements to the

electrical circuits of various distributors, buildings and customers.

There are two possible procedures:

¢ On location or at the
construction site:
create the distribu-
tor structure in the
test instrument.
A distributor struc-
ture with up to
50,000 structure ele-
ments can be cre-
ated in the test
instrument, which is
saved to the instru-
ment’s flash mem-
ory.

5] [20|[ & |« ][=]

or

¢ Create and save an image of an existing distributor structure
at a PC with the help of ETC report generating software (Electric
Testing Center) — see Help > Getting Started (F1). The distrib-
utor structure is then transferred to the test instrument.

et (10 Cptenert = Poutbest 14

Database "

| Kunde0000001

£ Gobauds000002 [——— A
 Varbadar0000003 — Lo

RCDOO00004 .

Note regarding ETC Report Generating Software

The following steps must be completed before using the soft-
ware:

e Installing the USB Device Driver
(required for operation of the PROFITEST INTRO at a PC):
GMC-I Driver Control software for installing the USB device
driver can be downloaded from our website:
http://www.gossenmetrawatt.com
— Products — Software — Software for Testers
— Utilities — Driver Control

e Install ETC report generating software:
The most up-to-date version of ETC can be downloaded free
of charge from the mygmc page of our website as a ZIP file, if
you have registered your test instrument:

http://www.gossenmetrawatt.com

— Products — Software — Software for Testers
— Report Software without Database — ETC

— myGMC — to Login
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14.2  Transferring Distributor Structures
The following data transfer operations are possible:

e Transfer a distributor structure from the PC to the test instru-
ment.

e Transfer a distributor structure including measured values
from the test instrument to the PC.

The test instrument and
the PC must be con-
nected with a USB cable
in order to transfer struc-
tures and data.

The following image
appears at the display
during transfer of struc-
tures and data.

14.3 Creating a Distributor Structure in the Test Instrument
Overview of the Meanings of Icons used to Create Structures

Symbol Meaning
Main | Sub-
Level | Level
Memory menu, page 1 of 3
| Cursor UP: scroll up
1
| Cursor DOWN: scroll down
4
] ENTER: acknowledge selection
ol = + — — change to sub-level

= (open directory) or
— — + change to main level

(close directory)
Display the complete structure designation (max.
63 characters) or ID number (25 characters) in a
zoom window
Temporarily switch back and forth between struc-
ture designation and ID number.
These keys don’t have any effect on the main set-
ting in the setup menu (see “DB Mode” on
page 11).
Hide the zoom window

0]

Change display to menu selection

Memory menu, page 2 of 3
Add a structure element

Meanings of icons from top to bottom:

Customer, building, distributor, RCD, electrical cir-
cuit, operating equipment, machine and earth
electrode (display of the icons depends on the
selected structure element).

Selection: UP/DOWN scroll keys and

In order to add a designation to the selected
structure element, refer to the edit menu in follow-
ing column.

EDIT  For additional icons see edit menu below
Delete the selected structure element.
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Symbol Meaning Distributor Structure Symbology / Tree Structure

Show measurement data, if a measurement has A check mark to the right of a structure element means that all measurements
been performed for this structure element. within the respective hierarchy have been passed.

X: At least one measurement has not been passed.
Edit the selected structure element. No symbol: Measurement has not yet been performed.

i

Memory menu, page 3 of 3

a8k
E Search for ID number C;s.tlc:jmer i Walter AG +
b > Enter complete ID number. pullding d administration L
— Distributor| F1& fir=st flaor
E Search for text. RCD : |
il > Enter full text (complete word). Circuit circuit 1 —
% Search for ID number or text. Equipment | i % 1-BB2 g‘
AL Equipment Wl iz e
o - . e
Continue searching. 13
)
Same type of element as in the Windows Explorer:
. +: sub-objects available, display by pressing .
Edit menu —: sub-objects are displayed, hide by pressing ...
| Cursor LEFT:
- Select an alphanumeric character
| Cursor RIGHT:
— ENTER: accept an individual character After selection with the MEM key, all setting options for the cre-
o ' ation of a tree structure are made available on three menu pages
| (1/3, 2/3 and 3/3). The tree structure consists of structure ele-
g Acknowledge entry ments, referred to below as objects.
Select the position at which a new object will be added.
«— Scroll left
- Scroll right |
Delet gh : 4+ | Scroll up
[ elete characters. 1 database —
DEL - Walter AG 4 | Scroll down
P . - B administration ||
[ 2] iv:rtighé?g;glgpsgst different types of alphanu CH& first floor | Acknowledge selection /
B[ : + (EIR i change level
A ABCOEFGHITK  Upercase etiers S e Q| Diswy oect
LMMOFP GRS TULW L1z 23 or ID number
AYZus -
Next page
a wabcdefahijk Lower case letters 1/3
lMnopqrstuvi
U Eas
0 SBLPILSETanq  Numbers Use the T keys in order to select structure elements.
—wezE L,y 0Oy Change to the sub-level with the  key.
I NP Go to the next page with the >> key
@ COEHGHULURES™S Special characters
EHAAGATIGOO0 Creating a New Object
ffELs s
REAE MEMTT] (EAT SER
f Create object
1 database
Che Walter AG Edit designation
B administration
T " +'1-:u:|r é VQA: show measurement data
circuit 1
o5 1-mE2 @ Delete object
WLz
F
2/1

Press the key in order to create a new object.
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Select a new object from a list.

Scroll up

Scroll down

Acknowledge selection.

Select the desired object from the list with the T keys and
acknowledge with the J key.

Depending upon the profile selected in the test instrument’s
SETUP menu (see section 4.5), the number of object types may
be limited, and the hierarchy may be laid out differently.

Enter a designation.

0 ;Databace ‘|e=| Select character
S
circuit 21 = | Select character
—  Accept characters
]/ Save object designation
[l—| Delete characters.
Ba1PIh5eTEeY |
—EsEn Ly — )
R T [nla| Character selection:
flal A a,0 @

14.3.2 Searching for Structure Elements

Scroll up

Scroll down

Acknowledge selection /

4 [T change level
circuit 1 : ;
N Display object
clrcuit 2 or ID number

3¢ |[20][ k|« ][=]

Menu selection — page 3/3

Regardless of the currently selected object, the search is started
at database.

Go to page 3/3 in the database menu.

Enter a designation and then acknowledge it by pressing v'.

==~ Note

Acknowledge the standard or adjusted parameters
shown below, because the created designation will oth-
erwise not be accepted and saved.

Set Electrical Circuit Parameters

cn | 1

Select parameter

In: 1BA In: 2.0A :

el | 1 Select parameter setting

2: L5 mmt In: 4.0A . .

HYH-1 In: E.OA - — List of parameter settings

3 -ADRIG im .07  Acknowledge parameter setting

: 10A

i z Acknowledge parameter selection
In: 1EA and return to page 1/3
In:  20R [ in the database menu.
In: 25A

For example, nominal current values must be entered here for the
selected electrical circuit. Measuring parameters which have been
accepted and saved in this way are subsequently accepted by
the current measuring menu automatically when the display is
switched from the structure view to measurement.

== Note

Electrical circuit parameters changed during structure
creation are also retained for individual measurements
(measurement without saving data).

If you change the electrical circuit parameter specified by the
structure in the test instrument, a warning is displayed when
the change is saved (see error message on page 48).

40

: @ Search for ID number
|ﬁ Search for text
B admini=tration %
: th flaar ﬂ Search for ID number or text.
- FII.-[I 1 FLL
circuit 1 I,
circuit 2
B
3/3
After selecting text search ...
0 Databaze ; 4= | Select character
TEXT sy, —]
L 12l = | Select character
—  Accept characters
|+ 2Save object designation
Eaizih5era9+ DHI_:'L Delete characters.
—ESSE LA E P —
sl uEs [EE Character selection:

... and entering the desired text (only full matches are found — no
wild cards, case sensitive) ...

Dilatabase

L1z

|
|
|

[he Walter AG

4= RCO 1 Iﬁ
circuit 1 r Continue searchin
L 17 e ’

... the first match is displayed.

Further matches can be found by selecting the icon shown
at the right.

i
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O iDatabase

Mo further entries [
-

found.
|&ﬁ
R

End search

Search whole
database?

If no further matches are found, the message shown above is dis-

played.

14.4 Saving Data and Generating Reports

Preparing and Executing a Measurement
Measurements can be performed and stored to memory for each

structure element. Proceed as follows, adhering to the prescribed

sequence:

© Select the desired measurement with the rotary knob.

© Start the measurement by pressing the ON/START or 1Ay key.

Upon completion of measurement, the “— Floppy Disk” softkey is

displayed.

© Briefly press the “Save Value” key.

The display is switched to the memory menu or the

structure view.

© Navigate to the desired memory location, i.e. to the desired
structure element / object, for which the measurement data

will be saved.

@ If you would like to save a comment along with the
measurement, press the key shown at the right and E.f
enter a designation via the “EDIT” menu as described in
section 14.3.1.

© Complete data storage by pressing the “STORE” key.

Saving Error Messages (pop-ups)

If a measurement is ended without a measured value due to an
error, the measurement can be saved along with the pop-up by
pressing the “Save Value” key. The corresponding text is read out
in ETC instead of the pop-up symbol. This only applies to a limited
number of pop-ups (see below). Neither a symbol nor a text can
be accessed in the test instrument’s database itself.

A v

Ircp?

Alternative Storage Procedure

© The measured value can be saved to the last se-
lected object in the structure diagram by pressing
and holding the “Save Value” key, without switching
the display to the memory menu.
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==~ Note

If you change the parameters in the measurement view,
they are not saved for the structure element. A measure-
ment with changed parameters can nevertheless be
saved to the structure element, and any changed param-
eters are documented in the report for each measure-
ment.

Retrieving Saved Measured Values

©  Switch the display to the distributor structure by pressing the
MEM key and select the desired electrical circuit with the scroll

keys.
£
143

© Switch to page 2
by pressing the key shown here:

© Display the measurement data

[ o
by pressing the key shown here: i
One measurement with date —
and time, as well as any com- | #*EFRCD 1
i i IF-UIOH  03.03.2012 14:H0 t
ment you might have entered, is .03, MO
displayed in each screen. II0H Al ]
Example: EIELH 33% X i
RCD Measurement f EH.M He Tl
[FA
IF-UIOH g
12 [

0=~ Note
A check mark in the header means that the respective
measurement has been passed.
An X means that the measurement has not been passed.

Scrolling amongst measurements
is possible with the keys shown here:

=

© The measurement can be deleted with the key
shown here:

A prompt window asks you to confirm dele-
tion. —

Delete?

B &b
g

With the help of the key shown at the right (MW: mea-
sured value / PA: parameter), the setting parameters
can be displayed for this measurement.

-
—

#BgRCO0 1
IF-LIOH
laH:  30mA
RCD
In: 25A
TvF A
0%; Py
1=IaM
UL:  <smw

1=
THITT

03.03.2012 14:40
UIDH <50 '/

— EE=«][~]

[
—
LiT]

© Scrolling amongst measurements is possible with
the keys shown here:

*[¢)
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Data Evaluation and Report Generation with ETC Software

All data, including the distributor structure, can be transferred to
the PC and evaluated with the help of ETC software. Additional
information can be entered here subsequently for the individual
measurements. After pressing the appropriate key, a report
including all measurements within a given distributor structure is
generated, or the data are exported to an Excel spreadsheet.

0= Note

The database is exited when the rotary selector switch is
turned. Previously selected parameters in the database
are not used for the measurement.

14.4.1 Use of Barcode Scanners and RFID Readers

Search for an Already Scanned Barcode

The search can be started from any switch setting and menu.
© Scan the object’s barcode.

The found barcode is displayed inversely.

© This value is accepted after pressing the ENTER key.

== Note

A previously selected object is not taken into consider-
ation by the search.

Continued Searching in General

Regardless of whether or not an object has been found,
searching can be continued by pressing the key shown at
the left:

— Object found: Searching is continued underneath the previ-
ously selected object.

— No further object found: The entire database is searched at
all levels.

Reading In a Barcode for Editing

If the menu for alphanumeric entry is active, any value scanned by
means of a barcode or RFID reader is accepted directly.

Using a Barcode Printer (accessory)
A barcode printer allows for the following applications:

e Read-out of ID numbers as barcodes, encrypted; for quick
and convenient acquisition for periodic testing

e Print-out of repeatedly occurring designations such as test
object types encrypted as barcodes in a list, allowing them to
be read in as required for comments

15  Attaching the Test Probe Holder to the
Carrying Strap

Detach the strap from the
instrument: Turn out the slotted screw
(M3) at the bottom.

Bottom Left Bottom Right

42

Slide the strap through the test probe
holder.

Front View Side View

Carrying Q
Strap !
\]

Clasp E (»
1
O 0
(1] ]
O 0
Clasp —& :;
‘—/p L

Eyelet for Tester (PROFITEST INTRO,
METRISO INTRO, BASE, TECH, PRO, XTRA)

Feed the strap through from the front
of the test instrument and secure it
with the slotted screw (M3).
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16  LED Indications, Mains Connections and Potential Differences

Status  Error Position of the Function / Meaning
No. Function Switch
LED Signals
Ic1 Ian/ TF~ Correct connection, measurement enabled

MAINS/ | Lights up

NETZ green (lC =line ZL-N / ZL—PE/ I:‘E
control) | AU, int. ramp, EXTRA
MAINS/ Ian/ F 4 N conductor not connected,
Blinks
NETZ qreen Ic2 ZAL L'\J' /i riL_ig :n F;E measurement enabled
MAINS/ | Lights up o3 Ian/ F 4 Line voltage of 65 V to 253 V to PE,
NETZ  orange c Zin/Zpe/ Re 2 different phases active (no neutral conductor at mains), measurement enabled
Ian/ F~g 1) No line voltage or
MAN Binksred o4 Zun/Zupe/Re 2 PE interrupted
AU, int. ramp
MAINS/ | Lights up Interference voltage detected, measurement disabled
NETZ red Ic5 RINS / RLO
MAINS/ | Blinks Yel- o6 Ian/ IF A~ L and N are connected to the phase conductors.
NETZ low ZL—N / ZL—PE/ RE
Lights up — Touch voltage Ujay and Uj, > 25 V respectively > 50 V
LIMIT red le? s - After safety shutdown
LM | Ughts up 8 IFA - With rising residual current, the RCD is not tripped before reaching Iy;.
red int. ramp — After safety shutdown
LIMIT Ligpéz up Ic9 ans / RLO — Limit value exceeded or fallen short of

Mains Connection Test — Single-Phase System — LCD Connection Pictographs

' o%e . l'fia‘i,'gd Ic10 All except for U No connection detected
Lr7.
PE Is dis- .
: .Oo \ played Ic11 All except for U Connection OK
LN
CPE Is dis- .
: OO. ; played lc12 All except for U L and N reversed, neutral conductor charged with phase voltage
LN
TTPE T . All except U and RE | No mains connection
. O .+ Isdis- Ic13
! ‘E ﬁ’ ' played RE Standard display without connection messages
CPE Is dis- ;
! .OX ! played lc14 All except for U Neutral conductor interrupted
LN
. PE . , .
Is dis- Protective conductor PE interrupted,
' X '
; r R * played lo15 All except for U neutral conductor N and/or phase conductor L charged with phase voltage
CPE . .
o . lsdis- Phase conductor L interrupted,
; Ii( R ' played lo16 All except for U neutral conductor N charged with phase voltage
CRE Is dis- .
; o.o ! played lc17 All except for U Phase conductor L and protective conductor PE reversed
L_N.
PE Is dis-
; .O. ! played Ic19 All except for U L and N are connected to the phase conductors.
1 L N 1
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Error
No.

Position of the Function / Meaning

Function Switch

Mains Connection Test — 3-Phase System — LCD Connection Pictographs

Status

Le Is dis-

I:-"'} played
L1 L3

+ 'f"| Is dis-

L played
L1 L3

L2 '

Is dis-

&% oyl
L1L3

L.',! Is dis-

L o 4 played
L1L3

Le Is dis-
I-"- played

L1L3
L2 '
Is dis-
||. pSIaylgd
7 L3
7 Is di
s dis-
I-I:'I- played
L1L3
L2 '
Is dis-
I-'-:- pslaylgd
L1 7
L2 '
Is dis-
-:-'.. p?a;:d
H L3
H '
Is dis-
I-l:'I- pslaylgd
L1L3
L2 '
Is dis-
I-'-:- psl'aylgd
L1 H
Battery Test

Is dis-

.
s

PE Test
LCD LED
PE LIMIT
Lights up

s displayed.  red

44

Ic20

lc21

lc22

Ic23

lc24

Ic25

lc26

lc27

Ic28

Ic29

Ic30

u . .
Clockwise rotation
(3-phase measurement)

v Counter-clockwise rotation
(3-phase measurement)

v Short between L1 and L2
(3-phase measurement)

v Short between L1 and L3
(3-phase measurement)

v Short between L2 and L3
(3-phase measurement)

u

tor L1 miss
(3-phase measurement) Conductor L1 missing

u

(3-phase measurement) Conductor L2 missing

u

tor L3 missi
(3-phase measurement) Conductor L3 missing

v Conductor L1 to N
(3-phase measurement)

v Conductor L2 to N
(3-phase measurement)

v Conductor L3 to N
(3-phase measurement)

Safety Shutdown

(Rechargeable) battery voltage is less than or equal to 8.0 V.

Al Reliable measurement is no longer possible.
Storage of measured values to memory is disabled.

Remedy: Rechargeable NiMH batteries must be recharged, or batteries must be

replaced towards the end of their service life.

Potential difference > 45 V to PE (earthing contact)

. U Frequency f > 50 Hz
(single-phase or
measurement)

If L is correctly contacted and PE is interrupted (frequency f > 50 Hz)
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Status

Error
No.

Position of the
Function Switch

Error Messages— LCD Connection Pictographs

P Upe>»UL!

U Uras:

f thCI:I
<502 1,

e Y Dor s

A 1

Ircp?

A e

f~.>425Hz
f~< 15Hz

g0 °C
[ :[QLEY
.

Uﬁr

oo

Err

Err2

Err3

Errd

Err5

Err6

Err7

Err8

Err9

Err9

Err11

Err12

Err13
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All measurements
with protective
conductor

N
4N/ Zpe/ Re

2 pe

N

EXTRA — PRCD

All except for U

N
2N/ Zpe/ Re

All

RINS / RLO

RINS / RLO

AN/ Tf A
VARNY AR S
Re

RLo

Function / Meaning

Potential difference > U PE (earthing contact)
(frequency f > 50 Hz)
Remedy: inspect PE connection

Note: only if <% appears: Measurement can nevertheless be started by pressing
the ON/START key again.

1
2
3
4

Voltage too high (U > 253 V) for RCD test with direct current
U always U > 550 V with 500 mA

U> 440 Vfor Iz / Ik 4

U > 283V for Ian / Ir g with 500 mA

X >

RCD is tripped too early or is defective.
Remedy: test circuit for bias current.

RCD is tripped too early or is defective.
Remedy: test with “DC + positive half-wave”.

RCD tripped during touch voltage measurement.
Remedy: check selected nominal test current.

The PRCD has been tripped.
Reason: poor contact or defective PRCD.

Externally accessible fuse is blown.
The voltage ranges remain functional even if fuses have blown.

Special case, Ry o: Interference voltage during measurement may result in a blown
fuse.

Remedy: replace fuse
Observe notes regarding fuse replacement in section 18.3!

Frequency out of permissible range.

Remedy: Inspect mains connection.

Excessive temperature inside the test instrument.
Remedy: wait for test instrument to cool down.

Interference voltage
Remedy: device under test must be disconnected from all sources of voltage.

Overvoltage or overloading of the measuring voltage generator during measure-
ment of Riys or R o

No mains connection.
Remedy: inspect mains connection.

OFFSET measurement is not sensible.
Remedy: check system.
OFFSET measurement of RLO+ and RLO- is still possible.
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Status

_D_

ROFFSET > 14

_E_

ROFFSET > 189

_D_

Z 180

_D_

alUOFFSET 2 all

&L_ d\H PE

Ri-re > Rrir

Upg > UL!

46

Error
No.

Err14

Err15

Err16

Err17

Err18

Err19

Err20

Err21

Err22

Err23

Err24

Position of the
Function Switch

SETUP

SETUP — OFFSET

(EXTRA — AU)

EXTRA — AU

RINS / RLO

Ian/ e

Ian/ e
ZiN/Zpe/ Re

Ian/ Tk A4

Ian/ Tk A4

Z pg, Re

Function / Meaning

Resistance compensation for the connector cables:

Rorrser > 1 €
OFFSET measurement of RL-PE or RN-PE and RLN for ZL-PE and ZL-N is not
sensible.

Remedy: check system.

Rorrser > 10 Q:
OFFSET measurement is not sensible.
Remedy: check system.

Z>10Q:
OFFSET measurement of RL-PE or RN-PE and RLN for AU(ZLN) is not sensible.
Remedy: check system.

AUOFFSEF > AU:

OFFSET value is greater than the measured value at the consuming system.
OFFSET measurement is not sensible.

Remedy: check system.

Contact problem or blown fuse

Remedy: check test plug or measuring adapter for correct seating in the test plug,
or replace the fuse.

Polarity of the test probes has to be reversed.

N and PE are swapped.

1) Mains connection error
Remedy: inspect mains connection.

2) Display in the connection pictograph: PE interrupted (x) or bottom protective
conductor tab interrupted with reference to the keys at the test plug
Cause: voltage measuring path interrupted
Result: measurement is disabled.

Note: only if <% appears: Measurement can nevertheless be started by pressing
the ON/START key again.

Display in the connection pictograph:

Top protective conductor tab interrupted with reference to the keys at the test plug
Cause: current measuring path interrupted

Result: no measured value display

Resistance in the N-PE path is too high.

Ian/le
10 mA 30 mA 100 mA 300 mA 500 mA
Ruax at Ian 510Q 170Q 50Q 150 90
Ry for I 40Q  140Q  40Q 120 70

Consequence: The required test current cannot be generated and measurement is
aborted.
If specified touch voltage U, is exceeded:

Z, pe and Rg: user is prompted to switch to the 15 mA wave.

R alternative only:
User is prompted to reduce the measuring range (reduce current.)
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Status

Error
No.

Position of the
Function Switch

Function / Meaning

Entry Plausibility Check — Parameters Combination Checking — LCD Pictographs

Farameter
out of Range

u
-
o
[u}
(=l

[
n

[1.]
+
R WEE] Q
SRED

1E0%; gy

+|F

FRCD -5
FRCD-KE

5.-F [MEK]
SRCD Q

l.| FOS: T 1L

+

FRCO -5
FRCD-K

GoF [WEK]
SRCD Q

1l T¥F RAC

+

HEG: [Sigr
FOS: e
FOs: I L

2a| FOZ:
FOZ: T 1

of OC + il
AUTO

g =

A [ 1k [HOmA)
10052 [0M A)

10kS: [YmA) Q

| 15mA |

g =

AUTO
A 10K5e [4mA)
105 [»0,8A)

Err25

Err26

Err27

Err28

Err29

Err30

Err31

Err32

Err33

Err34

Err35

Err36

Err37
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AN/ IF A

IaN/ Ir A

AN/ TF A

N

AN/ IF A

All

Parameter out of permissible range

5 x 500 mA is not possible

Types B/B+ and EV/MI not possible with G/R, SRCD, PRCD

180° not possible for G/R, SRCD, PRCD

DC not possible with G/R, SRCD, PRCD

Half-wave or DC not possible with type AC

DC not possible with type A, F

1/2 test current not possible with DC

2 x /5 x IAN with full-wave only

DC+ with 10 Q only

15 mA only possible in 1 kQ and 100 Q ranges!

15 mA as loop measurement only

The parameters you have selected do not make sense in combination with previ-

ously configured parameters. The selected parameter settings will not be saved.
Remedy: enter other parameter settings.
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Status

Error
No.

Position of the
Function Switch

Function / Meaning

Database and Entry Operations — LCD Pictographs

Err38

A

the object data

Do gouw wish to adap
the databaze?

The measuring para-
meters differ from

tE
/]

A

48

Err39
TXT="7
Abr...123!
&Illlllllllll
Err40
axt
Fa Errd1
LiFza3z)
FIMAx
(I
Fii Err42
CODE 7
Database
Err43
A
Database
Errd4
A
MEM Err45
100t
:
T oetete | g
[vES]
E‘ dat‘ﬁse &
A A A A
Delete Err47
all data?
¥ES) (]
Err48

Ian/ e
VAR AR

EXTRA — ta+ls

All (page 39)

All

All

All

All

All

All

All

SETUP

All

Measured Value Storage with Deviating Electrical Circuit Parameter

The electrical circuit parameter selected by yourself at the test instrument does not
coincide with the parameter entered under object data in the structure.

Example: Residual operating current is specified as 10 mA in the database, but you
have performed measurement with 100 mA. If you want to perform all future mea-
surements with 100 mA, the value in the database has to be changed by acknowl-
edging with the [\/] key. The measured value is documented and the new param-
eter is accepted.

If you want to leave the parameter in the database unchanged, press the 3 key.
The measured value and the changed parameter are only documented in this case.

Please enter a designation (alphanumeric).

Operation with a Barcode Scanner

Error message when the “EDIT” entry field is opened and rechargeable battery
voltage is less than 8.0 V. Output voltage is generally switched off during barcode
scanner operation if U is less than 8.0V, in order to assure that remaining battery
capacity is adequate for entering designations for devices under test and saving
the measurement.

Remedy: rechargeable batteries must be recharged, or batteries must be replaced
towards the end of their service life.

Operation with a Barcode Scanner
Current flowing through the RS 232 port is too high.
Remedy: the connected device is not suitable for this port.

Operation with a Barcode Scanner
Barcode not recognized, incorrect syntax

Data cannot be entered at this location within the structure.
Remedy: observe profile for preselected PC software (see SETUP menu).

Measured value cannot be saved at this location within the structure.

Remedy: make sure that you have selected the right profile for you PC evaluation
program in the SETUP menu (see section 4.5).

Memory is full.

Remedy: save your measurement data to a PC and then clear memory at test
instrument by deleting the database or by importing an empty database.

Delete measurement or database.

This prompt window asks you to confirm deletion.

Data loss after changing language or profile,
or after restoring default settings.

Back up your measurement data to a PC before pressing the respective key.
This prompt window asks you to confirm deletion.

This error message appears if the database, i.e. the structure created in ETC, is too
large for the instrument’s internal memory.

The database in the instrument’s internal memory is empty after database transfer
has been interrupted.

Remedy: reduce the size of the database in ETC or transfer the database without
measured values (Transmit Structure key), if measured values already exist.

GMC-I Messtechnik GmbH
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17  Characteristic Values
Connections
Func-| Measured Display Range Reso- Im g‘dp;: ce/ Measuring | Nominal Val- |Measuring Un-| Intrinsic | PRO- | KS-PROFITEST
jon |  quanti ution ange ues certain ncertain
t t PRy luti Tegt Current R riai Uncertai ﬁﬁgutke”r TR0
T 2-pole | 3-Pole
ULpe 00..99.9V 01V 03 600" +(2% rdg.+50) | %(1% rdg.+5d)
Un-pe 100... 600 V 1V T s togpgy %0+ 10 (1% +10) o g g
‘ 15.0..99.9Hz | 0.1Hz DC154 . 420Hz 400500y | FO-2%rdg. + 1 £0.1%rdg. +1
100 ... 999 Hz 1 Hz e d) d)
5MQ
0.0..99.9V 01V _ +(3% rdg.+50) | (2% rdg.+5c)
fy = 1624/50/60/
Us- 100.... 600 V 1V 03..600V NZOO/Z%O Hy | (3% rdg. + 1 d) 1 +(2% rdg. + 1 d) o
00..99.9V 01V 1 +(3% rdg.+50) | (2% rdg.+50)
Uen 100 ... 600V 1V 10...600V £3% g, + 1) 4% rdg +10) © ®
. +1% rdg. —1d
Uan 00..70.0V 01V 03+ Iy ‘ 5..70V +13% rdg. + 1d %rdg.+ 1
10Q..999 Q 1Q
1.00kQ .. 6.51 k| 0.01 ke ' =10mA-1.05
3Q..99Q 1Q _ } Uy =
TkQ .. 217kQ | 0.01 ko w=30mA-1.05 10y
U I _100ma. | Calculated value 230V
AN = '
Ian Re 1Q...651 Q 1Q 105 : _UOﬁ | 002
030Q..999Q | 01Q | [y=300mA- © CIANTAN
Ik 4 100Q... 217 Q 1Q 1.05 fy = 50/60 Hz
02Q..99Q | 01Q | ly=500mA-
10Q..130Q 1Q .05 U =25/50V PP
Ir (I = 6 MA) 18..7.8mA 18..78mA  18..7.8mA
l(,y=10mA) | 3.0..13.0mA | 0.1mA 3.0..13.0mA| 3.0..13.0mA leA?nX
IF(ay=30mA) | 9.0..39.0mA 9.0..39.0mA  90..39.0mA 10mA | <% rdg, 4 2.9) HOS% e +2
IF(lay=100mA)|  30..130mA 1TmA | 30..130mA | 30..130mA 30 mA d
I (ay=300mA)|  90...390 mA TmA | 90..390mA | 90..390 mA 100 mA
IF (lay=500mA) | 150... 650 mA 1mA | 150...650 mA| 150 ... 650 mA 300 mA »
Up/U =25V 00..250V 0..250V 500 mA 2 . +1% rdg. —1d
U /U =50V 00 .. 500V 01V Same as I, 0,500V +10% rdg. + 1 d» +9% rdg.+ 1d
talan- 1) 0...999 ms 1ms | 6..500mA 0...999 ms
ta a2 0...999 ms 1ms [2:6..2-500mA  0..999 ms +4 ms +3 ms
ta (lan - 5) 0...40 ms 1ms 5-6..5-300mA  0..40ms
Uy=120/230V | _ ;o .
I pe () 0...999 mQ 300...999mQ N 0T £(10% rdg.+30d) | (5% rdg.+30d)
Zin 1.00...999Q | 1mQ 100..999Q | ool ey, 6% rdg.+3d) | £(3% rdg.+3d)
0010 N= 4 |
Zipe & 1006' 998 gmélg 01Q |10 o ppc 500..999mQ  Uy=120/230V  £(18% rdg-+300) +(6% rdg.+500)
N . P M — 0 0
+0C 100 2090 05/ 25 ApC 1100 9.99Q | fy=50/60 Hz ‘ +(10% rdg.+3d) | (4% rdg.+3d)
. 00..99A 0.1A 120 (108 ... 132) V
ZL'PE I (re ' 10... 939 A 1A 230(196 ... 253) V Value calculated from Z, [ )
7 pg|  1.00..9.99kA 10A 400 (340 ... 440) V L-PE o
Zin Lre A< +00 400 50.0kA 100 A 500 (450 ... 550) V Z.pg
] 05...9.99Q 0.01Q Display range only
Zpe (15 MA) 100...999Q | 01Q 100...99.9Q +(10% rdg.+100) | +(2% rdg.+2d)
+ 0 + 0
100 ... 999 Q 1Q g;guiét.eig\zls;e U= 1200230V +8% rdg.+2) | +(1% rdg.+1d)
(5 2) 0(())0... Qgggmﬁ 01(;‘: 15 mAAC depends on Uy and = 16:3/50/60 Value calculated from Z_pg (15 mA):
K S ' Zpg! I = Un/Z.pg (15 MA)
10.0...99.9A 01A U/ 15 E 0000 K= ENALPE
K=Un/19...
0...999 mQ 1TmQ [1.3..37AAC 300..999 mQ +(10% rdg.+300) | £(5% rdg.+30d)
1.00...999Q | 001Q 13..37AAC 1.00Q..9.99Q Uy=120/230V  +(5% rdg.+3d) | (3% rdg.+3d)
Re (M) 10.0...999Q | 01Q | 400mAAC | 10.0Q..99.9Q | Uy=400V' | +(10% rdg.+3d) | +(3% rdg.+3d)
100 ... 999 Q 10 40mMAAC  100Q..999Q | fy=50/60Hz | +(10% rdg.+3d) = +(3% rdg.+3d)
Re 1kQ..9.99kQ 001kQ  4mAAC |1.00kQ..9.99kQ +10% rdg.+3d) | 3% rdg.+3d) @ @ @
Re DC+ A oS [13..37AAC 500..999mQ | Uy= 1201230V (18% rdg+30c) (6% rlg-+500)
E . . N — 0, 0
100 290 | 01¢ | 051:25ADC | 1.00...999Q  fy=50/60Hz | £(10%rdg.+3d) = +(4% rdg.+3d)
Ue 0..253V 1V — Calculated value
Uy = 120/230/
Ub Ub Limit LED on Reb=100kQ | 0..440V 400V 45V +15V 45V 45V Finger contact
fy = 50/60 Hz
1... 999 kQ 1kQ
100..999MQ | 10kQ =507
10.0...49.9MQ | 100 kQ N
1...999 kQ 1kQ
100..9.99MQ | 10kQ Uy=100V
Iy=1mA k rangeQ kQ range
10.0...99.9MQ | 100 kQ
+(6% rdg.+10d) | +(3% rdg.+10d)
R R 1...999 kQ TkQ |45
INS: NE INS k=1. mA 50 kQ ... 300 MQ
R 1.00..999MQ | 10kQ Uy =250V M rangeQ Mrangee  ® @ @
INS 10.0..99.9MQ 100 kQ W=TmA g + 1) 6% g, + 1)
100...200MQ | 1MQ |© : -
1 ... 999 kQ 1kQ
100..9.99MQ | 10kQ =50
10.0..99.9MQ | 100 kQ P‘_1 mA
100..500MQ | 1MQ N=
10... 999 V- 1V . +(15% rdg. + 1
u 100119 KV 10V 10...1.19kV +(3% rdg. + 1) 9
001Q..999Q | 10mQ
Rio Rio 100Q..999Q 100 mQ :E z 588 m gg? o ggog o Up=45V %% g, + 20) +2%rdg. +20) °
100Q...199 Q 1Q R

T U > 230 V with KS-PROFITEST INTRO only
2 1./2-1AN > 300 mA and 5-1AN > 500 mA and If > 300 mA only up to Uy < 230 V!

IAN 5 - 300 mA where Uy = 230 V only

Key: d = digits, rdg. = measured value (reading)
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Reference Conditions Protection with

two fine-wire fuse FF3.15A10s,
Line voltage 230V +£0.1% Fuses blow at > 5 A
Line frequency 50 Hz £ 0.1%
Meas. quantity frequency 45 Hz ... 65 Hz Electrical Safety
Measured qty. waveform  Sine (deviation between effective and
rectified value < 0.1%) Protection class Il per IEC 61010-1/EN 61010-1/
Line impedance angle  cos ¢ =1 ) VDE 0411-1
Supply voltage 12V +05V Nominal voltage 230/400 V (300/500 V)
Ambient temperature +22°C 3K Test voltage 3.7 kV 50 Hz
Relative humidity 45% +10% Measuring category CAT Il 600 V or CAT IV 300 V
Pollution degree 2
. Fuses
Nominal Ranges of Use L and N terminals 1 cartridge fuse-link ea.
Voltage Uy, 120V (108 ... 132 V) FF3.15 A/600 V6.3 x 32 mm
230V (196 ... 253 V)
400V (340 ... 440V) Electromagnetic Compatibility (EMC)
Frequency fy 1625 Hz (15.4 ... 18 Hz)
50 Hz (49.5 ... 50.5 Hz) Product Standard EN 61326-1:2006
60 Hz (59.4 ... 60.6 Hz) Interference emission Class
200 Hz (190 ... 210 Hz) EN 55022 A
400 Hz (380 ... 420 Hz) Interference immunity ' Test Value Feature
Overall voltage range Uy 65 ...550V EN 61000-4-2 Contact/atmos. —
Overall frequency range 154 ... 420 Hz 4 kV/8 KV
Waveform Sinusoidal EN 61000-4-3 10 V/m
Temperature range 0°C..+40°C EN 61000-4-4 Mains connection —
Supply voltage 8..12V 2kv
Line impedance angle Corresponds to cos ¢ = 1 ... 0.95 EN 61000-4-5 Q"ii\?s connection —
EN 61000-4-6 Mains connection —
Power Supply 3V
(Rechargeable) batteries 8 each AA 1.5V EN 61000-4-11 0.5 periods /100%
We recommend using the battery pack
(article number: Z502H). Ambient Conditions
Number of measurements (standard setup with illumination)
— For Rins 1 measurement — 25 s pause: Accuracy 010 +40°C
approx. 1100 measurements Operation -5 ... +50°C
-ForRio Auto polarity reversal / 1 Q Storage -20 ...+ 60°C
(1 measuring cycle) — 25 s pause: (without batteries)
approx. 1000 measurements Relative humidity Max. 75%
Battery test Symbolic display of rechargeable bat- (max. 85% during storage/transport)
tery voltage BAT no condensation allowed
Power management Display illumination can be switched off. ~ Elevation Max. 2000 m
The test instrument is switched off Calibration interval 1 year (recommended)

automatically after the last key opera-

tion. The user can select the desired Mechanical Design

on-time.
Safety shutdown If supply voltage is too low (U < 8.0 V), Display Multiple display with dot matrix,
the instrument is switched off, or can- 128 x 128 pixels,
not be switched on. backlit (transflective),
Recharging socket Installed, optional rechargeable batter- dimensions: 65 x 65 mm
ies can be recharged directly by con- pimensions W x L x D: 225 x 130 x 140 mm
Qggﬂgg a charger 1o the recharging Weight Approx. 1.5 kg with batteries
ZSOZR'charger Protection Hougi':}g: IP252/bc|:'3n\r/18Eti027s: IE’ 40
Charging time Approx. 2 hours * per ' 60529 0470-
* Maximum charging time with fully depleted rechargeable batteries. Excerpt from Table on the Meaning of IP Codes

A timer in the charger limits charging time to no more than 4 hours.

IP XY Protection Against IP XY Protection Against Pene-
(15t digitX) | Foreign Object Ingress | (2" digit Y) tration by Water
Overload Capacity
4 >1.0 mm dia. 0 Not protected
ULpe ULn 600 V continuous 5 Dust protected 2 Dripping (at 15° angle)
RCD, Re 440 V continuous
VARS=RVARN 550 V (Limits the number of measure- Data Interfaces

ments and pause duration. If overload
occurs, the instrument is switched off
by means of a thermostatic switch.)

Rio Electronic protection prevents switching
on if interference voltage is present.

Type USB slave for connection to a PC
Type RS-232 for barcode and RFID readers
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17.1  Technical Data for Measurement Cables and Adapters

PRO-Schuko measuring adapter (Z503K) (optional accessory)
300V CAT I, 16 A

PRO-CH measuring adapter (Z503M) (optional accessory)
300V CAT I, 16 A

PRO-GB measuring adapter (Z503N) (optional accessory)
300V CAT I, 16 A

Test probe for remote triggering (Z550A) (optional accessory)
Electrical Safety

Maximum rated voltage 600V 1000V 1000V
Measuring category CATIV | CATII | CATI
Maximum rated current: 1A 1A 16 A
With safety cap attached . . —
Without safety cap — — .

KS-PROFITEST INTRO (Z503L) (scope of delivery)

Measurement cables (black, blue, yellow-green) with test probe
and safety caps and alligator clips for 1000 V CAT Il

Electrical Safety, Measurement Cables

Maximum rated voltage 300V | 600V 1000V
Measuring category CATIV. | CATII | CATI
Maximum rated current: 1A 1A 16 A
With safety cap attached D . —
Without safety cap — — D

Ambient Conditions (EN 61010-031)

Temperature -20°C ... +50°C
Relative humidity Max. 80%
Pollution degree 2

Application

A\
Attention!

Observe the instrument’s maximum values for electrical safety.
Measurements per DIN EN 61010-031 may only be per-
formed in environments in accordance with measuring
categories lll and IV with the safety cap attached to the
test probe at the end of the measurement cable.

In order to establish contact inside 4 mm jacks, the safety caps
have to be removed by prying open the snap fastener with a
pointed object (e.g. the other test probe).
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18 Maintenance

18.1  Firmware Revision and Calibration Information
See section 4.5.

18.2 Rechargeable Battery Operation and Charging

Check to make sure that no leakage has occurred at the
rechargeable batteries at short, regular intervals, or after the
instrument has been in storage for a lengthy period of time.

0= Note

We recommend removing the rechargeable batteries
during lengthy periods of non-use (e.g. vacation). This
prevents excessive depletion or leakage, which may
result in damage to the instrument under unfavorable
conditions.

If rechargeable battery voltage has fallen below the
allowable lower limit, the pictograph shown at the BAT
right appears. “Low Batt!!!” is also displayed along with a
rechargeable battery symbol. The instrument does not function if
the batteries have been depleted excessively, and no display
appears.

VAN

Attention!

Use only the Z502R charger in order to recharge the
Compact Master Battery Pack (Z502H) in the test instru-
ment.

Make sure that the following conditions have been fulfilled be-

fore connecting the charger to the charging socket:

— The Compact Master Battery Pack (Z502H) has been
inserted, i.e. not a commercially available rechargeable
battery pack, individual batteries or non-rechargeable
batteries

— The test instrument has been disconnected from the
measuring circuit at all poles

— The instrument must remain off during charging.

If the rechargeable batteries or battery pack (Z502H) have not been
used or recharged for a lengthy period of time (> 1 month), thus
resulting in excessive depletion:

Observe the charging sequence (indicated by LEDs at the char-
ger) and initiate a second charging sequence if necessary (dis-
connect the charger from the mains and from the test instrument
to this end, and then reconnect it).

Please note that the system clock stops in this case and must be
set to the correct time after the instrument has been restarted.

18.2.1 Charging Procedure with the Z502R Charger
© Insert the correct mains plug for your country into the charger.

A Attention!

Make sure that the Compact Master Battery Pack (Z502H)
has been inserted and not a battery holder.

For charging within the instrument, use only the Compact Master Battery
Pack (Z502H) with sealed cells included with the instrument or available
as an accessory.

© Connect the charger to the test instrument with the jack plug,
and then to the 230 V mains with the interchangeable plug.
(The charger is suitable for mains operation only!)

A\

Attention!

Do not switch the test instrument on during charging.
Monitoring of the charging process might otherwise be
disturbed, in which case the charging times specified in
the technical data can no longer be assured.

¢ Please refer to the operating instructions included with the
charger regarding the meanings of LED displays during the
charging process.

© Do not disconnect the charger from the test instrument until
the green LED (charged/ready) lights up.
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18.3 Fuses

If a fuse has blown due to overloading, a corresponding message
error appears at the display panel. The instrument’s voltage mea-
suring ranges are nevertheless still functional.

Fuses— FUSE Message

These fuses are active during all measurements except for voltage
measurement.

A\
Attention!

Disconnect the instrument from the measuring circuit be-
fore opening the battery compartment lid in order to re-
place the fuse (refer to page 3 for location)!

Checking the Fuses

If interruption of the test current circuit is detected either before or
during measurement, the "FU5E" message appears at the LCD.
The message is cleared after pressing any key.

After the cause of error has been eliminated and the blown fuse
has been replaced, the measurement can be performed again
without an error message.

A\

Attention!

Severe damage to the instrument may occur if incorrect
fuses are used.

Only original fuses from GMC-I Messtechnik GmbH may
be used (order no. 3-578-285-01 / SIBA 7012540.3.15
SI-EINSATZ FF 3.15A/600V 6.3X32).

Only original fuses assure required protection by means
of suitable blowing characteristics. Short-circuiting of
fuse terminals or the repair of fuses is prohibited, and is
life endangering!

The instrument may be damaged if fuses with incorrect
ampere ratings, breaking capacities or blowing charac-
teristics are used!

Replacing the Fuses

© Open the battery compartment lid by loosening the two
SCrews.

© Remove the blown fuse and insert a new one. A replacement
fuse is included in the battery compartment.

© Insert the new fuse.

© Replace the battery compartment lid and retighten the
SCrews.

GMC-I Messtechnik GmbH

18.4 Housing

No special maintenance is required for the housing. Keep outside
surfaces clean. Use a slightly dampened cloth for cleaning. In par-
ticular for the protective rubber surfaces, we recommend a moist,

lint-free microfiber cloth. Avoid the use of cleansers, abrasives or

solvents.

Returns and Environmentally Sound Disposal

The instrument is a category 9 product (monitoring and control
instrument) in accordance with ElektroG (German electrical and
electronic device law). This device is subject to the RoHS direc-
tive. We also make reference to the fact that the current status in
this regard can be accessed on the Internet at www.gossen-
metrawatt.com by entering the search term WEEE.

In accordance with WEEE 2012/19/EU and ElektroG, we
identify our electrical and electronic devices with the sym-

bol in accordance with DIN EN 50419 which is shown at

the right. Devices identified with this symbol may not be disposed
of with the trash. Please contact our service department regard-
ing the return of old devices (see address in section 20).

If the batteries or rechargeable batteries used in your instrument are
depleted, they must be disposed of properly in accordance with
valid national regulations.

Batteries may contain pollutants and heavy metals such as lead
(Pb), cadmium (Cd) and mercury (Hg).

The symbol at the right indicates that batteries must not

be disposed of with the trash, and must be brought to a ﬁ
designated collection point.

Pb Cd Hg
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19

Appendix

Tables for Determining Maximum or Minimum Display Values in Consideration of Maximum Measuring Uncertainty

19.1
Table 1
Z, pe. (full wave) / Z,y = Z,.pg. (+/- half-wave)
() ()
Limit Max. Limit Max.
Value Display Value Display
Value Value
0.10 0.07 0.10 0.05
0.15 0.11 0.15 0.10
0.20 0.16 0.20 0.14
0.5 0.20 0.5 0.18
0.30 0.5 0.30 0.22
0.35 0.30 0.35 0.27
0.40 0.34 0.40 0.31
0.45 0.39 0.45 0.35
0.50 0.43 0.50 0.39
0.60 0.51 0.60 0.48
0.70 0.60 0.70 0.56
0.80 0.70 0.80 0.65
0.90 0.79 0.90 0.73
1.00 0.88 1.00 0.82
1.50 1.40 1.50 1.33
2.00 1.87 2.00 1.79
2.50 2.35 2.50 2.24
3.00 2.82 3.00 2.70
3.50 3.30 3.50 3.15
4,00 3.78 4.00 3.60
4,50 4.25 4.50 4.06
5.00 4.73 5.00 4.51
6.00 5.68 6.00 5.42
7.00 6.63 7.00 6.33
8.00 7.59 8.00 7.24
9.00 8.54 9.00 8.15
9.99 9.48 9.99 9.05
Table 2
Re / ReLoop (€2)
Limit Max. Limit Max. Limit Max.
Value Display Value Display Value Display
Value Value Value
0.10 0.07 10.0 9.49 1.00k 906
0.15 0.1 15.0 13.6 150k 1.36k
0.20 0.16 20.0 18.1 200k = 181k
0.5 0.20 25.0 22.7 250k | 227K
0.30 0.5 30.0 27.2 300k = 272k
0.35 0.30 35.0 317 3.50 k 317k
0.40 0.34 40.0 36.3 4.00k 3.63k
0.45 0.39 45.0 40.8 4.50 k 4.08 k
0.50 0.43 50.0 45.4 500k = 454k
0.60 0.51 60.0 54.5 6.00k = 545k
0.70 0.60 70.0 63.6 700k = 6.36kK
0.80 0.70 80.0 727 8.00k 7.27k
0.90 0.79 90.0 81.7 9.00 k 8.17k
1.00 0.88 100 90.8 9.99 k 9.08k
1.50 1.40 150 133 ’
2.00 1.87 200 179
2.50 2.35 250 224
3.00 2.82 300 270
3.50 3.30 350 315
4.00 3.78 400 360
4.50 4.25 450 406
5.00 4.73 500 451
6.00 5.68 600 542
7.00 6.63 700 633
8.00 7.59 800 724
9.00 8.54 900 815

Table 3
Ring MQ
Limit Value Min. Limit Value Min.
Display Display
Value Value
0.10 0.12 10.0 10.7
0.15 017 15.0 15.9
0.20 0.23 20.0 21.2
0.5 0.28 25.0 26.5
0.30 0.33 30.0 317
0.35 0.38 35.0 37.0
0.40 0.44 40.0 423
0.45 0.49 45.0 47.5
0.50 0.54 50.0 52.8
0.55 0.59 60.0 63.3
0.60 0.65 70.0 73.8
0.70 0.75 80.0 84.4
0.80 0.86 90.0 94.9
0.90 0.96 100 106
1.00 1.07 150 158
1.50 1.59 200 211
2.00 212 250 264
2.50 2.65 300 316
3.00 3.17
3.50 3.70
4.00 4.23
4.50 475
5.00 5.28
6.00 6.33
7.00 7.38
8.00 8.44
9.00 9.49
Table 4
R @
Limit Value Max. Limit Value Max.
Display Display
Value Value
0.10 0.07 10.0 9.59
0.15 0.12 15.0 144
0.20 017 20.0 19.2
0.5 0.22 25.0 24.0
0.30 0.26 30.0 28.8
0.35 0.31 35.0 336
0.40 0.36 40.0 384
0.45 0.41 45.0 43.2
0.50 0.46 50.0 48.0
0.60 0.55 60.0 57.6
0.70 0.65 70.0 67.2
0.80 0.75 80.0 76.9
0.90 0.84 90.0 86.5
1.00 0.94 99.9 96.0
1.50 1.42
2.00 1.90
2.50 2.38
3.00 2.86
3.50 3.34
4.00 3.82
4.50 4.30
5.00 4.78
6.00 5.75
7.00 6.71
8.00 7.67
9.00 8.63
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Table 5

Short-Circuit Current Minimum Display Values
for determining nominal current for various fuses and breakers for systems with nominal voltage of Uy =230 V

Nominal Low Resistance Fuses With Circuit Breaker and Line Switch
Current Iy per the DIN VDE 0636 series of standards
[A] Characteristic gL, gG, gM Characteristic B/E Characteristic C Characteristic D Characteristic K
(formerly L) (formerly G, U)
Breaking Current [y 5 s | Breaking Current 1, 0.4 s|  Breaking Current I Breaking Current I Breaking Current I Breaking Current I
5xly(<0.25/0.45) 10x1y(<0.2s/0.4s) | 20xIy(<0.2s/0.45) 12xly(<0.189)
Limit Value Min. Limit Value Min. Limit Value Min. Limit Value Min. Limit Value Min. Limit Value Min.
[A] Display [A] Display [A] Display [A] Display [A] Display [A] Display
[A] (Al (Al (Al (Al (Al
2 9.2 10 16 17 10 1 20 21 40 42 24 25
3 141 15 24 25 15 16 30 32 60 64 36 38
4 19 20 32 34 20 21 40 42 80 85 48 51
6 27 28 47 50 30 32 60 64 120 128 72 76
8 37 39 65 69 40 | 42 80 85 160 172 % 102
10 47 50 82 87 50 | 53 100 106 200 216 120 | 128
13 56 59 98 104 65 | 69 130 139 260 297 156 167
16 65 69 107 114 80 85 160 172 320 369 192 207
20 85 90 145 155 100 106 200 216 400 467 240 273
25 110 117 180 194 125 134 250 285 500 578 300 345
32 150 161 265 303 160 172 320 369 640 750 384 447
35 173 186 295 339 175 188 350 405 700 825 420 492
40 190 205 310 357 200 216 400 467 800 953 430 553
50 260 297 460 529 250 285 500 578 1000 1.22k 600 700
63 320 369 550 639 315 363 630 737 1260 1.58 k 756 896
80 440 517 960 1.16 k
100 580 675 1200 1.49k
125 750 889 1440 1.84k
160 930 112k 1920 2.59k
Example
Display value 90.4 A — next smaller value for circuit breaker char-
acteristic B from table: 85 A — protective device nominal current
(In) max. 16 A
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19.2 At which values should/must an RCD actually be tripped?
Requirements for Residual Current Devices (RCDs)

General Requirements

e Tripping must occur no later than upon occurrence of rated re-
sidual current (nominal differential current |yy).

and
e Maximum time to trip may not be exceeded.

Additional requirements due to influences on the tripping current range
and the point in time of tripping which have to be taken into consider-
ation:
e Residual current type or waveform:

This results in a reliable tripping current range.
e Mains type and line voltage:

This results in maximum tripping time.
e RCD variant (standard or selective):

This results in maximum tripping time.

Definitions of Requirements in the Standards

VDE 0100-600, which is included in all German standards collec-
tions for electricians, applies to measurements in electrical sys-
tems. It plainly states: “The effectiveness of the protective mea-
sure is substantiated when shut-down occurs no later than upon
occurrence of rated differential current |y.”

As a requirement for the measuring instrument manufacturer,
DIN EN 61557-6 (VDE 0413-6) unmistakable specifies:

“The measuring instrument must be capable of substantiating the
fact that the residual current which trips the residual current
device (RCD) is less than or equal to rated residual current.”

Comment

For all electricians, this means that during scheduled testing of
protective measures after system modifications or additions to the
system, as well as after repairs or during the E-check conducted
after measurement of touch voltage, the trip test must be con-
ducted no later than upon reaching a value of, depending upon
the RCD, 10 mA, 30 mA, 100 mA, 300 mA or 500 mA

How does the electrician react in the event that these values are
exceeded? The RCD is replaced!

If it was relatively new, a complaint is submitted to the manufac-
turer. And in his laboratory he determines: The RCD complies with
the manufacturer’s standard and is OK.

A look at the VDE 0664-10/-20/-100/-200 manufacturer’s stan-
dard shows us why:

Waveform of the  Permissible
Residual Current ' Tripping Current

Type of Residual Current

Range
Sinusoidal alternating current N 0.5...1TIzN
Pulsating direct current M 035 141
(positive or negative half-waves) w 09 TIAN
Phase angle controlled
half-wave currents m
Phase angle of 90° el 0.25... 141N
Phase angle of 135° el W 011 .. 1.4 1N
Pulsating direct current superimposed
with 6 mA smooth, direct residual current m Max. 1.4 1y + 6 mA

Smooth direct current 05..21zN

Because the current waveform plays a significant role, the current
waveform used by the test instrument is also important.
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Set residual current type or waveform at the test instrument:

Positive direct current —

Py 3
1=IsaH t
Waveform: —“p=1a, %l
. bk T 1007 ; gl
Negative half-wave B2 HE (G: [Singr
Positive half-wave PO%: e
o . iHES LD -+
Negative direct current —f—— & Foz: I7L @

It’'s important to be able to select and take advantage of the cor-
responding settings at one’s own test instrument.

The situation is similar for breaking times. The new VDE 0100-410
should also be included in the standards collection.

Depending upon mains type and line voltage, it specifies breaking
times ranging from 0.1 to 5 seconds.

50V<Up<120V 120V <Uy<230V 230V <Uy<400V  Uy>400V

AC DC AC DC AC DC AC DC
TN 0.8 sec.
1T 0.3 sec.

System

0.1sec. | 0.1 sec.

0.04 sec.

0.2sec. | 0.4 sec.

0.07 sec.

0.4sec. | 5sec.

0.2sec. | 0.4 sec. 0.2 sec. 0.1 sec.

RCDs usually interrupt more quickly, but in some cases they can
take a bit longer. Once again, the ball is in the manufacturer’s
court.

The following table is also included in VDE 0664:

Residual
Variant Current Braking Time at
Type
Alternating re-
sidualcurrent |1 XlaN 2xlan Sxlan 500A
Pulsating
directresidual | 1.4x 1N | 2x14xIaN | 5Xx 14X AN 500 A
current
Smooth,
direct residual | 2xIaN 2x2xlaN | Bx2xlAN 500 A
current
Standard
(undelayed)
or briefly 300 ms Max. 0.15 sec.| Max. 0.04 sec.| Max. 0.04 sec.
delayed
Selective 013..05s 006..02s | 005..015s 0.04..015s

Two limit values are highly conspicuous:
Standard Max. 0.3 sec.
Selective Max. 0.5 sec.

All of the limit values are already included in good test instru-
ments, or it’s possible to enter them directly and they’re displayed
as welll

Select or set limit values at the test instrument:

FE | eAT gREM [ 30mA

....................... t ﬁﬂ il e ] oy
UL: <50u §ida: <ddms <504

ta: <300ms | {a: £150ms PiaN D 1 v F::H
ta: FOms fito: <@0Omsi———'] L V.
+a: £300mms taE:>}l:|m: <300ms

e e b -_—— g mits

ta: <500ms
fa; H) i RE { 3 Q [
[ i zzau msaane | B

Tests for electrical systems include “visual inspection”, “testing”
and “measurement”, and thus may only be conducted by experts
with appropriate work experience.

In the final analysis, the values from VDE 0664 are technically
binding.
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19.3 Periodic Testing per DGUV Regulations 3 (formerly BGV A3)
— Limit Values for Electrical Systems and Operating Equip-
ment

Limit Values per DIN VDE 0701-0702

Maximum Allowable Limit Values for Protective Conductor
Resistance for Connector Cables with Lengths of up to 5 m

-Circuit | Rst
Test Standard Test Current 3&?2 g'rc”'t Housing —
g Mains Plug
03Q"
VDE 0701-0702:2008 | >200mA= [4V<U <24V +01Q 2
for each addi-
tional 7.5 m

T This value may not exceed 1 Q for permanently connected data processing sys-
tems (DIN VDE 0701-0702).
2 Total protective conductor resistance: max. 1 Q

Minimum Allowable Limit Values for Insulation Resistance

Test Test Rins

Standard | Voltage PCI PCIl PCIl Heating
VDE 0701- X
0702:2008 500V 1MQ 2 MQ 025MQ | 0.3MQ

* With activated heating elements (where heating power > 3.5 kW and Rj\g < 0.3
MQ: leakage current measurement is required)

Maximum Permissible Limit Values for Leakage Current in mA

Test Standard Ipg Ig It
PCI:

35
. PCI:3.5 1mA/

VDE 0701-0702:2008 1 MAKW * 0.5 KW *
PCII:

05

* For devices with heating power of greater than 3.5 kW

Note 1: Devices which are not equipped with accessible parts that are
connected to the protective conductor, and which comply with re-
quirements for housing leakage current and, if applicable, patient
leakage current, e.g. computer equipment with shielded power
pack

Note 2: Permanently connected devices with protective conductor

Note 3: Portable X-ray devices with mineral insulation

Key

lg Housing leakage current (probe or touch current)
Ipy Residual current
lg. Protective conductor current

Maximum Permissible Limit Values for Equivalent Leakage Current in
mA

Test Standard lgL
PCI: 3.5

VDE 0701-0702:2008 1 mAKW !
PCI: 0.5

T For devices with heating power > 3.5 kW

19.4 Optional Accessories (not included)

Master Battery Pack (material no. Z502H)
8 LSD NiMH rechargeable batteries with reduced self-
discharging (AA), 2000 mAh with sealed cells

Charger (material no. Z502R)
Broad-range charger for charging NiIMH batteries in
the measuring instrument
Input: 100 to 240 V AC, output: 16.5V DC, 0.6 A

IS0 Calibrator 1 (material no. M662A)
Calibration adapter for testing the accuracy of instru-
ments used for measuring insulation resistance and
low-resistance for test voltages of up to 1000 V (per
VDE 04183, parts 1, 2, 4 and 10).

GMC-I Messtechnik GmbH

PRO-Schuko measuring adapter (material no. Z503K)
Single-phase, country-specific measuring adapter for
the PROFITEST INTRO, earthing contact plugs to three
4 mm safety plugs (black, blue, yellow-green), 300 V
CAT I, 16 A, touch-guarded

PRO-CH measuring adapter (material no. Z503M)
Single-phase, country-specific measuring adapter for
the PROFITEST INTRO, earthing contact plugs to three
4 mm safety plugs (black, blue, yellow-green), 300 V
CAT I, 16 A, touch-guarded

PRO-GB measuring adapter (material no. Z503N)
Single-phase, country-specific measuring adapter for
the PROFITEST INTRO, earthing contact plugs to three
4 mm safety plugs (black, blue, yellow-green), 300 V
CAT I, 16 A, touch-guarded

PRO-JUMPER (material no. Z503J)
Touch-guarded short-circuit adapter for the
PROFITEST INTRO for measurement cable compensation

PRO-JUMPER-CH (material no. Z503P)
Touch-guarded short-circuit adapter for the
PROFITEST INTRO for measurement cable compensation

PRO-JUMPER-GB (material no. Z503R)
Touch-guarded short-circuit adapter for the
PROFITEST INTRO for measurement cable compensation

1081 Probe (material no. GTZ3196000R0001)
Triangular probe for floor measurements
per EN 1081, DIN VDE 0100-600 (RE(ns)

Test probe for remote triggering (material no. Z550A)
Optional plug-on measurement cable with a triggering
key on the test probe and an additional key for illumi-
nating the measuring point, including shielded, plug-in
connector cable

RS-232 Profiscanner for barcodes (material no. Z502F)
Barcode scanner for RS 232 connection (laser sen-
sor), variable barcode length, enhanced reading accu-
racy,
with coil cable

SCANBASE RFID (material no. Z751G)
RFID read/write for RS 232 port (13.56 MHz)

VARIO Plug Adapter Set (material no. Z500A)

Probe set (material no. Z503F)
Set of test probes (red/black)
CAT Il 600V, 1 A, test probe working range:
68 mm — diameter: 2.3 mm

TR25 reel (material no. GTZ3303000R0001)
Reel with 25 m measurement cable

TR50 drum (material no. GTY1040014E34)
Drum with 50 m measurement cable

PRO-PE clip (material no. Z503G)
Flat test clip for contacting busbars quickly and safely.
Good contact at the front and back of the busbar
thanks to time-tested contact blades. Rigid 4 mm
socket in the handle, suitable for the insertion of
spring-loaded 4 mm plugs with rigid insulating sleeve,
1000 V CAT IV/32 A.

Further accessories and additional information concerning accessories can be

found in the data sheet for the PROFITEST INTRO.
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19.5 List of Abbreviations and their Meanings
RCCB (residual current circuit breaker)
(A Tripping current
(AN Nominal residual current
lr ., Rising test current (residual current)
PRCD Portable residual current device
PRCD-S:
with protective conductor detection and monitoring
PRCD-K:
with undervoltage trigger and protective conductor monitor-
ing
RCD-J§ Selective RCCB
Re Calculated earthing or earth electrode loop resistance
SRCD Socket residual current device (permanently installed)
ta Time to trip / breaking time
Uy  Touch voltage at moment of tripping
Uan Touch voltage relative to nominal residual current I,y

UL Touch voltage limit value

Overcurrent Protective Devices
Ik Calculated short-circuit current (at nominal voltage)

Z N Line impedance
Z _pg Loop impedance

Earthing
Rs Operational earth resistance

Re Measured earthing resistance
ReLoop Earth electrode loop resistance

Low-Value Resistance at
Protective, Earthing and Bonding Conductors
Rlo+ Bonding conductor resistance (+ pole to PE)

R.o- Bonding conductor resistance (- pole to PE)

Insulation
Reing) Earth leakage resistance (DIN 51953)

Rins  Insulation resistance
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Current

Ia Breaking current

Im Measuring current

IN Nominal current

Ip Test current

Voltage

f Line voltage frequency

N Nominal voltage rated frequency

AU Voltage drop as %

U Voltage measured at the test probes during and after insu-

lation measurement Ring
Ugatt (Rechargeable) battery voltage
U Earth electrode voltage

Uns For measurement of Ryg: test voltage, for ramp function:
triggering or breakdown voltage

UL Voltage between two phase conductors
U.n Voltage between L and N

U_pe Voltage between L and PE

UN Nominal line voltage

Us.  Highest measured voltage during determination of phase
sequence

Uy Phase voltage to earth
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19.6 Keyword Index

A
ADDIEVIALIONS ...ttt 58
Adjusting Brightness and Contrast ..........ccccccevviiiieeiiiiineennns 11
B
Batteries
Charge LEVEL .....ccoiiiiiiiii e 4
INSTAlATION ..iiiiie e 8
BiblOgrapny ...eeeeee e 60
D
Data BaCKUuD ..oooeveeiiiiii i 7
DB IMODE ..ottt 11
Default Settings (GOME SETTING) ....ovvviiieiiiieeiiee s 11
E
Earth Leakage Resistance ........cccvvvvvvviiiiiiiiiiie 34
F
Firmware Revision and Calibration Information ..............c......... 12
Firmware Update ..o 12
Fuse
CheCKING ©vviiiiiiiiiie e 53
FUSE MESSEJE ....oiiiiiieiiiieiiiie e 53
Replacement ... 53
|
INternet AArESSES ....vvvviiiiiiiiiie e 60
L
Limit Values
DINVDEQ70T-0702 ..ivvviiiiieiiiee et 57
Line Voltage (display of UL-N) ...cccvvviiiiiiiiiiieiiiiiee e 28
Line-to-Line VORAJE .....cvvveiiiiiiiiiice e 17
M
MASTER UpRater .....vvvvieiiiiiiiiie it 12
Memory
Occupancy DiSPIaY ....cceeevvriieeeiiiiiiee e 4
N
NO-TFIP TEST 1oiviiiiiiiie 21
0
On-Time
LCD UmINation .....ccciiiiiiieeiiiiiieee e 11
TeSt INSIrUMENT Loevviiiiiiiii e 11
P
Parameter LOCK ......coooiiiiiii e 14
Phase SEQUENCE ........ccoiiiiiiiiii e 17
Plausibility CheCK ........ciiiiiiiiiiiiiiicecc e 14
Polarity REVEISal ......uvveeiiiiiiiiieec e 15
Power Management .........ccccccveiiiiiiieeeiiiee e 13, 51
PRCD
Tripping Test, Type PRCD-K .....cccoiiiiiiiiiieeiiesie e 22
Tripping Test, Type PRCD-S .....ccviiiiieiiieeeces e 23
Profiles for Distributor Structures (PROFILES) .......ccccccoovvvieennn. 11
R
RCD-S e 22
Return and Environmentally Sound Disposal ............cccccvvveeens 53
S
Safety ShUtdoOwn ..., 13, 44, 51
SCHUKOMAT .ttt 23
Short-Circuit Current Calculation ...........ccooevvvieeiiiiiieecee i, 27
SIDOS . 23
SROD ittt 23
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Standard
DIN EN 50178 (VDE 180) .vvvviieiiiiiiiieeiiiiieeee e 21
DINVDE O100 ..ooiiiiiiiiiiiiiiiiiee et 25,30
DIN VDE O100-410 oot 22
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e N 07 34
NIV/NIN SEV 1000 ....coiiiiiiiiiiiieeeeeee e 6
OVE/ONORM E 8801 ...oveeeceeeeieeeeeeeeeeeees e 24
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LV4 ] 0 G T 25
SYMDOIS .t 7
T
Testing
DGUV Regulation 3 .....ceveiiiiiiiiieeieccie e 57
TOUCh VORAGE ..ovveiiieee e 19
TYPE G RCCBS ...eiiieiiiiiiie e 24
U
User Interface Language (CULTURE) ....oovviviiiiiiiieeiiiiiiieeees 11
v
Voltage Drop as % (ZL-N function) .......ccccevvvveeiiiiiinieiiiiiiieeen 37
Voltage Drop Measurement ........cccvvvvvviiiiiiiiienieeee s 37
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VDE regulations, DIN standards, VDI
directives from Beuth-Verlag GmbH
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20 Repair and Replacement Parts Service
Calibration Center* and Rental Instrument Ser-
vice

If required please contact:

GMC-I Service GmbH

Service Center

Thomas-Mann-Str. 16 - 20

D-90471 Nurnberg, Germany

Phone: +49-911-817718-0

Fax: +49-911-817718-253

e-mail: service@gossenmetrawatt.com
WWW.gmci-service.com

This address is only valid in Germany.
Please contact our representatives or subsidiaries for service in
other countries.

* DAKKS calibration laboratory for electrical quantities, registration no.
D-K-15080-01-01, accredited per DIN EN ISO/IEC 17025:2005

Accredited quantities: direct voltage, direct current value, direct current resistance,
alternating voltage, alternating current value, AC active power, AC apparent power,
DC power, capacitance, frequency and temperature

Competent Partner

GMC-| Messtechnik GmbH is certified in accordance with
DIN EN ISO 9001:2008.

Our DAKKS calibration laboratory is accredited by the Deutsche
Akkreditierungsstelle GmbH (national accreditation body for the
Federal Republic of Germany) under registration number D-K-
15080-01-01 in accordance with DIN EN ISO/IEC 17025:2005.
We offer a complete range of expertise in the field of metrology:
from test reports and factory calibration certificates right on up to
DAKKS calibration certificates.

Our spectrum of offerings is rounded out with free test equipment
management.

An on-site DAKKS calibration station is an integral part of our service
department. If errors are discovered during calibration, our spe-
cialized personnel are capable of completing repairs using original
replacement parts.

As a full service calibration laboratory, we can calibrate instru-
ments from other manufacturers as well.

GMC-I Messtechnik GmbH

21  Recalibration

The measuring tasks performed with your instrument, and the
stressing it's subjected to, influence aging of its components and
may result in deviation from the specified levels of accuracy.

In the case of strict measuring accuracy requirements, as well as
in the event of use at construction sites with frequent stress due
to transport and considerable temperature fluctuation, we recom-
mend a relatively short calibration interval of once per year. If your
instrument is used primarily in the laboratory and indoors without
considerable climatic or mechanical stressing, a calibration inter-
val of once every 2 to 3 years is sufficient as a rule.

During recalibration at an accredited calibration laboratory (DIN
EN ISO/IEC 17025), deviations from traceable standards demon-
strated by your measuring instrument are documented. Ascer-
tained deviations are used to correct display values during later
use of the instrument.

We would be happy to perform DAKKS or factory calibration for
you at our calibration laboratory. Further information is available at
our website:

www.gossenmetrawatt.com (— Company — DAKKS Calibration
Center or - FAQs — Questions and Answers Regarding Calibra-
tion).

Recalibration of your instrument at regular intervals is essential for
the fulfilment of requirements according to quality management
systems per DIN EN ISO 9001.

* Examination of the specification, as well as adjustment, are not included in calibra-
tion. However, in the case of our own products, any required adjustment is per-
formed and adherence to the specification is confirmed.

22  Product Support

If required please contact:

GMC-I Messtechnik GmbH
Product Support Hotline

Phone:  +49-911-8602-0
Fax: +49 911 8602-709
e-mail support@gossenmetrawatt.com
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