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I. About the instruction manual

»  This Instruction manual contains detailed information on the EurotestXD, its key
features, functionalities and use.

v Itis intended for technically qualified personnel responsible for the product and its use.

»  Please note that LCD screenshots in this document may differ from the actual instrument
screens in details due to firmware variations and modifications.
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1 General description

1.1  Warnings and notes

Read before use

1.1.1 Safety warnings

In order to reach high level of operator safety while carrying out various measurements using the
EurotestXD instrument, as well as to keep the test equipment undamaged, it is necessary to
consider the following general warnings:

4

Read Instruction manual carefully, otherwise the use of the instrument may be
dangerous for the operator, the instrument or for the equipment under test!
Consider warning markings on the instrument (see next chapter for more
information).
If the test equipment is used in a manner not specified in this user manual, the
protection provided by the equipment could be impaired!
Do not use the instrument or any of the accessories if any damage is noticed!
Regularly check the instrument and accessories for correct functioning to avoid
hazard that could occur from misleading results.
Consider all generally known precautions in order to avoid risk of electric shock
while dealing with hazardous voltages!
Always check for the presence of dangerous voltage on PE test terminal of
installation by touching the TEST key on the instrument or by any other method
before starting single test and Auto Sequence® measurements. Make sure that the
TEST key is grounded through human body resistance without any insulated
material between (gloves, shoes, insulated floors, pens,...). PE test could
otherwise be impaired and results of a single test or Auto Sequence® can mislead.
Even detected dangerous voltage on PE test terminal cannot prevent running of a
single test or Auto Sequence®. All such behaviour is regarded as misuse.
Operator of the instrument must stop the activity immediately and eliminate the
fault/connection problem before proceeding with any activity!
Use only standard or optional test accessories supplied by your distributor!
In case a fuse has blown follow the instructions in this manual in order to replace
it! Use only fuses that are specified!
Service, calibration or adjustment of instruments and accessories is only allowed
to be carried out by a competent authorized person!
Do not use the instrument in AC supply systems with voltages higher than 550
Va.c.
Consider that protection category of some accessories is lower than of the
instrument. Test tips and Tip commander have removable caps. If they are
removed the protection falls to CAT Il. Check markings on accessories!

= cap off, 18 mm tip: CAT Il up to 1000 V

= cap on,4 mm tip: CAT 11 1000 V / CAT Il 600 V / CAT IV 300 V
The instrument comes supplied with rechargeable Li-lon battery pack. The battery
pack should only be replaced with the same type as defined on the battery
compartment label or as described in this manual!
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»  Hazardous voltages exist inside the instrument. Disconnect all test leads, remove
the power supply cable and switch off the instrument before removing battery
/fuse compartment cover.

» Do not connect any voltage source on C1 inputs. It is intended only for connection
of current clamps. Maximal input voltage is 3 V!

1.1.2 Markings on the instrument

E A Read the Instruction manual with special care to safety operation«. The
symbol requires an action!

A >M a.c.
» Do not use the instrument in AC supply systems with

voltages higher than 550 Va.c.!

g C € Mark on your equipment certifies that it meets requirements of all subjected
EU regulations.

hid

» mmm This equipment should be recycled as electronic waste.

1.1.3 Warnings related to safety of batteries

»  Use only batteries and power supply adapter delivered from the manufacturer or
distributer of the test equipment.

»  Never dispose of the batteries in a fire as it may cause them to explode or generate
atoxic gas.

» Do not attempt to disassemble, crush or puncture the batteries in any way.

» Do not short circuit or reverse polarity the external contacts on a battery.

»  Avoid exposing the battery to excessive shock/impacts or vibration.

» Do not use a damaged battery.

v The Li —ion battery contains safety and protection circuit, which if damaged, may
cause the battery to generate heat, rupture or ignite.

» Do not leave a battery on prolonged charge when not in use.

»  If a battery has leaking fluids, do not touch any fluids.

» In case of eye contact with fluid, do not rub eyes. Immediately flush eyes
thoroughly with water for at least 15 minutes, lifting upper and lower lids, until no
evidence of the fluid remains. Seek medical attention.

1.1.4 Warnings related to safety of measurement functions

Insulation resistance (R iso, Riso —all)
» Insulation resistance measurement should only be performed on de-energized objects!
» Do not touch the test object during the measurement or before it is fully discharged! Risk
of electric shock!

Continuity functions (R low, R low 4W, Continuity)
»  Continuity measurements should only be performed on de-energized objects!
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1.1.5 Notes related to measurement functions

Insulation resistance (R iso, Riso —all)

»  The measuring range is decreased if using Tip commander A 1401.

»  If a voltage of higher than 30 V (AC or DC) is detected between test terminals, the
measurement will not be performed.

»  Load pretest detects possible connection of appliances to the system during test. Test
eliminates possible damage to the equipment that could be connected to the system
during Insulation resistance measurements.

»  Load pretest is carried out between same terminals as the Insulation resistance
measurement.

»  Load pretest is carried out only when Uiso < 1000 V.

Diagnostic test
»  If any insulation resistance values (R;so(15 s) or R;so(60 s)) are over-ranged the DAR
factor is not calculated. The result field is blank: DAR: !
»  If any insulation resistance values (Riso(60 S) or R;so(10 min)) are over-ranged the Pl
factor is not calculated. The result field is blank: PI : !

Continuity functions (R low, R low 4W, Continuity)

»  If a voltage of higher than 10 V (AC or DC) is detected between test terminals, the
measurement will not be performed.

»  Parallel loops may influence on test results.

»  In some kind of PRCDs types (PRCD-3p and PRCD-S+), the protective conductor is
monitored. For protective conductor resistance measurement a test current of 200 mA is
required. Direct application will cause tripping of PRCD, so PE conductor measurement
is not possible.

In this case use a test parameter Current set to ‘'ramp’, where special ramp curve is
used for PE conductor resistance measurement without tripping of PRCD. If Current
parameter is set to 'normal’, a standard test current curve is used.

Earth, Earth 2 clamp, Ro

»  If voltage between test terminals is higher than 10 V (Earth, Earth 2 clamps) or 30 V (Ro)
the measurement will not be performed.

»  Contactless earthing resistance measurement (using two current clamps) enables simple
testing of individual earthing rods in large earthing system. It is especially suitable for use
in urban areas because there is usually no possibility to place the test probes.

»  For two clamps earth resistance measurement clamps A 1018 and A 1019 should be
used. Clamps A 1391 are not supported. The distance between clamps should be at
least 30 cm.

»  For specific earth resistance measurements p Adaptor A 1199 should be used.

RCDt, RCD I, RCD Uc, RCD Auto

»  Parameters set in one function are also kept for other RCD functions!

»  Selective (time-delayed) RCDs have delayed response characteristics. As the contact
voltage pre-test or other RCD tests influence the time delayed RCD it takes a certain
period to recover into normal state. Therefore a time delay of 30 s is inserted before
performing trip-out test by default.

»  Portable RCDs (PRCD, PRCD-2p, PRCD-3p, PRCD-S, PRCD-S+ and PRCD-K) are
tested as general (non-delayed) RCDs. Trip-out times, trip-out currents and contact
voltage limits are equal to limits of general (non-delayed) RCDs.

»  In some kind of PRCDs types (PRCD, PRCD-3p, PRCD-S+ and PRCD-K), the protective
conductor is monitored and carried out in the opposite direction through current sensor
circuitry. During periodic testing — when fault current flows through phase and protective

11
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v

v

conductor — this can cause misunderstanding, because PRCD reacts at half the tripping
fault current. In order to prevent this, use parameter Sensitivity set to 'Ipe monitoring’,
where test current will be a half of selected nominal tripping current.

If Sensitivity parameter is set to 'standard’, a test current with nominal tripping current
is used.

The a.c. part of Ml and EV RCDs is tested as general (non-delayed) RCDs.

The d.c. part of Ml and EV RCDs is tested with a d. c. test current The Pass limit is
between 0.5 and 1.0 IdNpc.

The Zs rcd function takes longer to complete but offers much better accuracy of fault loop
resistance (in comparison to the R, sub-result in Contact voltage function).

Auto test is finished without x5 tests in case of testing the RCD types A, F, B and B+ with
rated residual currents of lgy = 300 mA, 500 mA, and 1000 mA or testing the RCD type
AC with rated residual current of Isy = 1000 mA . In this case Auto test result passes if all
other results pass, and indications for x5 are omitted.

Auto test is finished without x1 tests in case of testing the RCD types B and B+ with rated
residual currents of Igy = 1000 mA. In this case Auto test result passes if all other results
pass, and indications for x1 are omitted.

Tests for sensitivity Idn(+) and Idn(-) are omitted for selective type RCD.

Trip out time measurement for B and B+ type RCDs in AUTO function is made with sine-
wave test current, while trip-out current measurement is made with DC test current.

Z loop, Zloop 4W, Zs rcd

>

>

>

>

The specified accuracy of tested parameters is valid only if the mains voltage is stable
during the measurement.

The measurement accuracy and immunity against noise are higher if | test parameter in
Zsrcd is set to ‘Standard’.

Fault loop impedance (Z loop) measurements will trip an RCD.

The Zs rcd measurement does not normally trip an RCD. However if a leakage current
from L to PE already flows or if a very sensitive RCD is installed (for example EV type)
the RCD could trip. In this case setting parameter | test to ‘Low’ can help.

Z line, Z line 4W, Voltage drop

>

v

In case of measurement of Z ..ine With the instrument test leads PE and N connected
together the instrument will display a warning of dangerous PE voltage. The
measurement will be performed anyway.

Specified accuracy of tested parameters is valid only if mains voltage is stable during the
measurement.

If the reference impedance is not set the value of Zrer is considered as 0.00 Q.

The lowest value of Zref, measured at different settings of the Test or Phase parameters
is used for Voltage drop (AU) measurement in Voltage drop single test, Zauto single test,
auto tests and Auto Sequences®.

Measuring Zref without test voltage present (disconnected test leads) will reset Zref value
to initial value.

Power, Harmonics, Currents

>

Consider polarity of current clamp (arrow on test clamp should be oriented toward
connected load), otherwise result will be negative!

Illumination

>

LUXmeter type B (A 1172) and LUXmeter type C (A 1173) probes are supported by the
instrument.

Artificial light sources reach full power of operation after a period of time (see technical
data for light sources) and should be therefore switched on for this period of time before
the measurements are taken.

12
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»  For accurate measurement make sure that the milk glass bulb is lit without any shadows
cast by hand, body or other unwanted objects.
»  Refer to the llluminance handbook for more information.

Rpe
»  The specified accuracy of tested parameters is valid only if the mains voltage is stable
during the measurement.
»  Measurement will trip an RCD if the parameter RCD is set to ‘No’.
»  The measurement does not normally trip an RCD if the parameter RCD is set to ‘Yes'.
However, the RCD can trip if a leakage current from L to PE already flows.
IMD

» Itis recommended to disconnect all appliances from the tested supply to receive regular
test results. Any connected appliance will influence the insulation resistance threshold
test.

Z line mQ, Z loop mQ
»  MI 3143 Euro Z 440 V, Ml 3144 Euro Z 800 V or A 1143 Euro Z 290 A adapter is required
for these measurements.

AutoTT, Auto TN(RCD), Auto TN, Auto IT, Zauto
»  Voltage drop (dU) measurement in each Auto test (except Z auto) is enabled only if Zger
is set.
»  See notes related to Zline, Zloop, Zs rcd, Voltage drop, Rpe, IMD and ISFL single tests.

Auto Sequences®

»  Metrel Auto Sequences® are designed as guidance to tests in order to significantly
reduce testing time, improve work scope and increase traceability of the tests performed.
METREL assumes no responsibility for any Auto Sequence® by any means. It is the
user’s responsibility, to check adequacy for the purpose of use of the selected Auto
Sequence®. This includes type and number of tests, sequence flow, test parameters and
limits.
Auto Sequences® mode allows building custom-defined test sequences.
See notes related to single tests in the selected Auto Sequence®.
Compensate test leads resistance before entering Auto Sequences®.
Zref value for Voltage drop test (AU) implemented in any Auto Sequence® should be set
in single test function.

v v v v
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1.2 Testing potential on PE terminal

In certain instance faults on the installation's PE wire or any other accessible metal bonding
parts can become exposed to live voltage. This is a very dangerous situation since the parts
connected to the earthing system are considered to be free of potential. In order to properly
£

check the installation against this fault the key should be used as an indicator prior to

performing live tests.

Examples for application of PE test terminal

Figure 1.2: Reversed L and PE conductors (application of 3-wire test lead)
Warning!

& Reversed phase and protection conductors! The most dangerous situation!
If dangerous voltage is detected on the tested PE terminal, stop all measurements
immediately and ensure the cause of the fault is eliminated before proceeding
with any activity!

14
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Test procedure

»

»

Notes:

Connect test cable to the instrument.
Connect test leads to the object under test, see Figure 1.1 and Figure 1.2.

Touch = test probe for at least 1 second.

If PE terminal is connected to phase voltage the warning message is displayed, display
is yellow coloured, instrument buzzer is activated and further measurements are
disabled: RCD tests, Z loop, Zs rcd, Z auto, AUTO TT, AUTO TN, AUTO TN (rcd) and
Auto Sequences®.

PE test terminal is active in the Voltage, Rpe, RCD tests, Z loop, Zs rcd, Z auto, Z line,
AU, AUTO TT, AUTO TN, AUTO TN (rcd), AUTO IT tests and Auto Sequences® only!
In case of detection of phase voltage on PE terminal in IT earthing system, the tests can
be enabled/disabled according to setting of parameter ‘Ignore PE probe warning (IT).

For correct testing of PE terminal, the = key has to be touched for at least 1 second.
Make sure that the TEST key is grounded through human body resistance without any
insulated material between (gloves, shoes, insulated floors, pens, ...). PE test could
otherwise be impaired and results of a single test or Auto Sequence® can mislead. Even
detected dangerous voltage on PE test terminal cannot prevent running of a single test or
Auto Sequence®. All such behaviour is regarded as misuse. Operator of the instrument
must stop the activity immediately and eliminate the fault/connection problem before
proceeding with any activity!

15
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1.3 Battery and charging of Li-ion battery pack

The instrument is designed to be powered by rechargeable Li-ion battery pack. The LCD
contains an indication of battery condition (upper right section of LCD). In case the battery is too
weak the instrument indicates this as shown in Figure 1.3.

Symbol:

|-] Indication of low battery.

Figure 1.3: Battery test

The battery is charged whenever the power supply is connected to the instrument. The charger
socket polarity is shown in Figure 1.4. Internal circuit controls (CC, CV) charging and assures
maximum battery lifetime. Nominal operating time is declared for battery with nominal capacity of

4.4 Ah,
O—(=—0O

Figure 1.4: Charger socket polarity

The instrument automatically recognizes the connected power supply and begins charging.

Symbol:

I Indication of battery charging

Figure 1.5: Charging indication

(animation)
Battery and charging characteristic Typical
Battery types 18650T22A252P
18650T22A2S4P (optional)
Charging mode CC/CcVv
Nominal voltage 72V

4400 mAh (type: 18650T22A2S2P)

Rated capacity 8800 mAh (type: 18650T22A2S4P)

Max charging voltage 8,0V

Max charging current 2,2 A (type: 18650T22A2S2P)
3,0 A (type: 18650T22A2S4P)

Max discharge current 25A

3 hours (type: 18650T22A2S2P)

Typical charging time 4.5 hours (type: 18650T22A2S4P)
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Typical charging profile which is also used in this instrument is shown in Figure 1.6.

A
] Current Regulation >« Voltage Regulation >
VReG y————— == — == P——
Ch /
Qr,
Volfaie /
»
| > £
CH > /
/
Ch /
ar
CUrregf /
A /
/
/
/
Viowv
/
/
/

lcrig »—

/

>
Precharge >« Fastcharge Safety Time
Time g y

Figure 1.6: Typical charging profile

where

VREG tevvvneerneeiriieeeiieeereeeennns Battery charging voltage

VL OWV e rtnieeee e e e Precharge threshold voltage
LCH werre et Battery charging current
ICH/B +rvrnrerneeiieeiiee e, 1/8 of the charging current

1.3.1 Precharge

On power up, if the battery voltage is below the V owy threshold, the charger applies 1/8 of the
charging current to the battery. The precharge feature is intended to revive deeply discharged
battery. If the V_owy threshold is not reached within 30 minutes of initiating precharge, the
charger turns off and a FAULT is indicated.

Figure 1.7: Battery fault indication Figure 1.8: Battery full indication
(charging suspended, timer fault, battery (charging completed)
absent)

Note:

v As a safety backup, the charger also provides an internal 5-hour charge timer for fast
charge.
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Typical charging time is 3 hours (Battery type: 18650T22A2S2P) in the temperature range of
5°C to 60°C.

5
= A
= Charge Charge
jm }
O Suspended Charge Suspended
Ich >
Ich/8 > A A
A A >
6 E Temperature
L L
le) <
B o z T
— — — —

Figure 1.9: Typical charging current vs temperature profile

where

TLTE coeeeeeenn Cold temperature threshold (typ. -15°C)
TCoOL - eeenns Cool temperature threshold (typ. 0°C)
TWARM «+vveeee Warm temperature threshold (typ. +60°C)
THTE coeeeeeenns Hot temperature threshold (typ. +75°C)

The charger continuously monitors battery temperature. To initiate a charge cycle, the battery
temperature must be within the T 1r to Tyrr thresholds. If battery temperature is outside of this
range, the controller suspends charge and waits until the battery temperature is within the T ¢ to
Thre range.

If the battery temperature is between the T tr and Tcoo. thresholds or between the Twarm and
Turw thresholds, charge is automatically reduced to Icys (1/8 of the charging current).
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1.3.2 Li—-ion battery pack guidelines

Li — ion rechargeable battery pack requires routine maintenance and care in their use and
handling. Read and follow the guidelines in this Instruction manual to safely use Li — ion battery
pack and achieve the maximum battery life cycles.

Do not leave batteries unused for extended periods of time — more than 6 months (self —
discharge).

When a battery has been unused for 6 months, check the charge status see chapter 4.4.2
Battery indication. Rechargeable Li — ion battery pack has a limited life and will gradually lose
their capacity to hold a charge. As the battery loses capacity, the length of time it will power the
product decreases.

Storage
»  Charge or discharge the instruments battery pack to approximately 50 % of capacity
before storage.
»  Charge the instrument battery pack to approximately 50 % of capacity at least once
every 6 months.

Transportation
»  Always check all applicable local, national, and international regulations before
transporting a Li — ion battery pack.

A Handling Warnings

Do not disassemble, crush, or puncture a battery in any way.

Do not short circuit or reverse polarity the external contacts on a battery.

Do not dispose of a battery in fire or water.

Avoid exposing the battery to excessive shock/impacts or vibration.

Do not use a damaged battery.

The Li —ion battery contains safety and protection circuit, which if damaged, may
cause the battery to generate heat, rupture or ignite.

» Do not leave a battery on prolonged charge when not in use.

» If a battery has leaking fluids, do not touch any fluids.

» In case of eye contact with fluid, do not rub eyes. Immediately flush eyes
thoroughly with water for at least 15 minutes, lifting upper and lower lids, until no
evidence of the fluid remains. Seek medical attention.

»
»
»
»
»
»
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1.4 Standards applied

The EurotestXD instruments are manufactured and tested in accordance with the following

regulations:

Electromagnetic compatibility (EMC)

EN 61326-1
Safety (LVD)
EN 61010-1

EN 61010-2-030
EN 61010-031

EN 61010-2-032

Functionality
EN 61557

DIN 5032

Electrical equipment for measurement, control and laboratory
use — EMC requirements
Class B (Hand-held equipment used in controlled EM environments)

Safety requirements for electrical equipment for measurement, control and
laboratory use — Part 1: General requirements

Safety requirements for electrical equipment for measurement, control and
laboratory use — Part 2-030: Particular requirements for testing and
measuring circuits

Safety requirements for electrical equipment for measurement, control and
laboratory use — Part 031: Safety requirements for hand-held probe
assemblies for electrical measurement and test

Safety requirements for electrical equipment for measurement, control, and
laboratory use - Part 2-032: Particular requirements for hand-held and hand-
manipulated current sensors for electrical test and measurement

Electrical safety in low voltage distribution systems up to 1000 V,c and 1500
Vac — Equipment for testing, measuring or monitoring of protective measures
Part 1: General requirements

Part 2: Insulation resistance

Part 3: Loop resistance

Part 4: Resistance of earth connection and equipotential bonding

Part 5: Resistance to earth

Part 6: Residual current devices (RCDs) in TT and TN systems

Part 7: Phase sequence

Part 10: Combined measuring equipment

Part 12: Performance measuring and monitoring devices (PMD)

Part 14: Equipment for testing the safety of electrical equipment for
machinery

Photometry

Part 7: Classification of illuminance meters and luminance meters

Reference standards for electrical installations and components

EN 61008

EN 61009

IEC 60364-4-41

BS 7671
AS/NZS 3017

Residual current operated circuit-breakers without integral overcurrent
protection for household and similar uses

Residual current operated circuit-breakers with integral overcurrent
protection for household and similar uses

Electrical installations of buildings Part 4-41 Protection for safety —
protection against electric shock

IEE Wiring Regulations (18" edition)

Electrical installations — Verification guidelines

Li —ion battery pack

EN 62133-2

Secondary cells and batteries containing alkaline or other non-acid
electrolytes — Safety requirements for portable sealed secondary lithium cell,
and for batteries made from them, for use in portable applications — Part 2:
Lithium systems protection for household and similar uses
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2 Instrument set and accessories
2.1 Standard set Ml 3155 EurotestXD

Instrument MI 3155 EurotestXD

Soft carrying bag

Set of carrying straps

Earth set, 3-wire, 20 m

Plug commander, 1.5 m + 2 batteries, size AAA

3-wire test lead, 3x 1.5m

4-wire testlead, 4 x 1.5 m

25kVtestlead,2x1.5m

Test probe, 4 pcs (black, blue, green, red)

Crocodile clip, 6 pcs (black x 2, blue, green, red x 2)
Current clamp 1000:1

Current clamp (low range, leakage)

RS232-PS/2 cable

USB cable

Li-ion battery pack, 7.2 V, 4400 mAh (Type: 18650T22A2S2P)
Power supply adapter 12 V, 3 A (Type: CGSW-1203000)

v v v v v v v v v v v v v v v v v

CD includes:
- PC software Metrel ES Manager
- Instruction manual
“Guide for testing and verification of low voltage installations”
handbook
»  Quick guide

»  Calibration Certificate

2.1.1 Optional accessories

See the attached sheet for a list of optional accessories that are available on request from your
distributor.
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3 Instrument description

10

11

Front panel

EurotestXD ...

Figure 3.1: Front panel

4,3“ COLOR TFT DISPLAY WITH TOUCH SCREEN
SAVE key

Stores actual measurement result(s)

CURSOR keys

Navigate in menus

RUN key

Start / stop selected measurement.

Enter selected menu or option.

View available values for selected parameter / limit.
ON / OFF key

Switch instrument on / off.

The instrument automatically switches off after 10 minutes of idle
state (no key pressed or any touchscreen activity)
Press and hold the key for 5 s to switch off the instrument.
GENERAL SETTINGS key

Enter General settings menu.

OPTIONS key

Show detailed view of options.

MEMORY ORGANIZER shortcut key

Shortcut key to enter Memory organizer menu.
SINGLE TESTS shortcut key

Shortcut key to enter Single Tests menu.

AUTO SEQUENCES® shortcut key

Shortcut key to enter Auto Sequences® menu.

ESC key

Back to previous menu.
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3.2 Connector panel

Figure 3.2: Connector panel

Test connector

L/L1 pin — In 4-wire measurements used as a current probe C1.
N/L2 pin — In 4-wire measurements used as a current probe C2.
PE/L3 pin — In 4-wire measurements used as a voltage probe P2.
S pin - In 4-wire measurements used as a voltage probe P1.
Protection cover

Protection cover — PS/2 communication port

Charger socket

O—(=0©

USB communication port

Communication with PC USB (2.0) port

PS/2 communication port

Communication with PC RS232 serial port
Connection to optional measuring adapters
Connection to barcode / RFID reader

P/S input

External probe input for contact voltage measurement
Clinputs

Current clamp measuring input

&Warnings!

»
4
4
»

Maximum allowed voltage between any test terminal and ground is 550 V!
Maximum allowed voltage between test terminals on test connector is 550 V!
Maximum allowed voltage on test terminal C1 is 3 V!

Maximum short-term voltage of external power supply adapter is 14 V!
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3.3 Back side

DISCONNECT ALL TEST LEADS AND SWITCH OFF THE INSTRUMENT,
BEFORE REMOVING THIS BATTERY / THE FUSE COVER |
HAZARDOUS VOLTAGE |

LITHIUM ION RECHARGEABLE BATTERY PACK
NOMINAL VOLTAGE: 7.2 V/

VOR OFFNEN DES BATTERIE/SICHERUNGSFACHS ALLE ZULEITUNGEN
VOM GERAT ENTFERNEN UND DAS GERAT AUSSCHALTEN !
GEFAHRLICHE SPANNUNG !

WIEDEAUFLADBARES LITHIUM-IONEN AKKU
NENNSPANNUNG: 7.2 V

20 287 200

Figure 3.3: Back view

1 Battery / fuse compartment cover
2 Fixing screws for battery / fuse compartment cover
3 Back panel information label

L)

AN ey | ey | ey

F1 F2 F3

Figure 3.4: Battery and fuse compartment

Type: 18650T22A2S52P

Type: 18650T22A2S4P (optional)

2 FuseFl M 315 mA /250 V

3 Fuses F2 and F3 F 5 A /500 V (breaking capacity 50 kA)

1 Li-ion battery pack
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Instrument description

4 SD card slot

A WN P

Voltage, frequency
U:0V =550V /10 Hz, 14 Hz + 533

Riso, Riso all
R:0.15M02 + 199.9M0,

, U= 2500Vem
leasuring current: min, 1mAme at R,=U, Tk

Diagnostic test
DAR: 0.01 + 100.0 PL:0.01 + 100.0
U,= 500V, 1000 V, 2500 V

Varistor test
Uac: 0V -+ 1768V Udc: 0V + 2500V

principle: d.c. voltage ramp
Threshold current: 1 mA

R low, R fow 4W (EN 615574)
R0,160+ 19990
Test current; min. 2200 méAm= at 2 ()

ircut voltage: max. 18 V.

Continuity
R:000 419990
‘Short-circuit current: max. 8.5 mA
Open-circuit voltage: max. 18 V/

Z100p, Z Ioop 4W, Zs rcd (EN 61557-3)

Z:0250 « 9.99 k2, IPFC : calculated value

2:0.46 2 + 9.99 k02 (Zs red, Mest = normal)

Z: 0480 + 9.99 k2 (25 red, test = low)

Nominal voltage: 93 V + 134 V/ 16 Hz + 400 Hz

185V + 266 V/ 16 Hz + 400 Hz

Zline, Z line 4W (EN 61557-3), Voltage drop
02502+ 9.99 k0. IPSC: calculated value

Specific earth resistance (A 1199)
:0.00m + 1999 kam
TRMS.

Harmonics
U+ U,,, THOU
—

Currents.
10.0mA+ 19.99A
LOSOTA 20004 Ll

BU:00%+999%
Nominal voitage: 93V + 134 V/ 16 Hz + 400 Hz
185V + 266 V/ 16 Hz « 400 Hz
321V + 485 V/ 16 Hz + 400 Hz

Rpe

Rpe: 0,000 + 19990

Test current min. 200 mAat2Q

Nominal voltage: 93 V + 134 V/ 16 Hz + 400 Hz
185V + 266 V// 16 Hz + 400 Hz

<& METREL

Tel: +386 17558 200, E-mail. metrel@metrel st
hitp:/www metred si

P.Q, S, PF, THOU
IMD testing (EN 61557-12)
Callbrated resistance

Miumination
0,01 lux + 19.99 Klux

Figure 3.5: Bottom view

Neck belt openings
Stand for desktop use
Bottom information label
Serial number label

S¢.NOIXXXXXX
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3.4 Carrying the instrument

With the neck-carrying belt supplied in standard set, various possibilities of carrying the
instrument are available. Operator can choose appropriate one on basis of his operation, see
the following examples:

|

The instrument hangs
around operator’s neck
only — quick placing and
displacing.

The instrument can be used even when placed in soft
~ carrying bag — test cable connected to the instrument
through the front aperture.

3.4.1 Secure attachment of the strap

You can choose between two methods:

Figure 3.6: First method
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Figure 3.7: Alternative method

Please perform a periodical check of the attachment.

27



MI 3155 EurotestXD Instrument operation

4 Instrument operation

The EurotestXD instrument can be manipulated via a keypad or touch screen.

4.1 General meaning of keys

Cursor keys are used to:
» select appropriate option.

Run key is used to:
» confirm selected option;
» start and stop measurements;
» test PE potential.

Escape key is used to:
» return to previous menu without changes;
» abort measurements.

Option key is used to:
» expand column in control panel.

Save key is used to:
» store test results.

Auto Sequences® key is used as:
»...shortcut key to enter Auto Sequences® menu.

Single Tests key is used as:
» shortcut key to enter Single Tests menu.

Memory Organizer key is used as:
» shortcut key to enter Memory Organizer menu.

General Settings key is used to:
» enter General Settings menu.

On / Off key is used to:
» switch On / Off the instrument;
» switch Off the instrument if pressed and held for 5 s.

% e A
4 =Y i :
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2 General meaning of touch gestures

Tap (briefly touch surface with fingertip) is used to:
» select appropriate option;
» confirm selected option;
» start and stop measurements.

Swipe (press, move, lift) up / down is used to:
» scroll content in same level;
» navigate between views in same level.

Long press (touch surface with fingertip for at least 1 s) is used to:
» select additional keys (virtual keyboard);
long » enter cross selector from single test screens.

Tap Escape icon is used to:
»  return to previous menu without changes;
N »  abort measurements.

o
(L
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4.3

i 3

paasgap

Virtual keyboard

s}

Name

Object|

o |wlefrftiviolilo]er

Figure 4.1: Virtual keyboard

Toggle case between lowercase and uppercase.

Active only when alphabetic characters keyboard layout selected.

Backspace
Clears last character or all characters if selected.

(If held for 2 s, all characters are selected).
Enter confirms new text.

Activates numeric / symbols layout.
Activates alphabetic characters.

English keyboard layout.

Greek keyboard layout.

Russian keyboard layout.

Returns to the previous menu without changes.
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4.4 Display and sound

4.4.1

Terminal voltage monitor

The terminal voltage monitor displays on-line the voltages on the test terminals and information
about active test terminals in the a.c. installation measuring mode.
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Online voltages are displayed together with test terminal indication.
All three test terminals are used for selected measurement.

Online voltages are displayed together with test terminal indication.

L and N test terminals are used for selected measurement.

Online voltages are displayed together with test terminal indication.
L and PE are active test terminals.

N terminal should also be connected for correct input voltage condition.

L and N are active test terminals.
PE terminal should also be connected for correct input voltage condition.

Polarity of test voltage applied to the output terminals, L and N.

L and PE are active test terminals.

Polarity of test voltage applied to the output terminals, L and PE.

2.5 kV Insulation measurement terminal screen.

4-wire test terminal indication.

4-wire test terminal indication with online voltage between P1 and P2 probes.

Test terminals for Discharging time measurement.
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4.4.2 Battery indication

The battery indication indicates the charge condition of battery and connection of external

Battery capacity indication.
Battery is in good condition.

Battery is full.

Low battery.

Battery is too weak to guarantee correct result. Replace or recharge
the battery cells.

Empty battery or no battery.

Charging in progress (if power supply adapter is connected).

(@)
2
:

FEZl  Charging finished.

4.4.3 Bluetooth

Bluetooth communication inactive.

Bluetooth communication active.

4.4.4 Measurement actions and messages

Conditions on the input terminals allow starting the measurement. Consider
other displayed warnings and messages.

Conditions on the input terminals do not allow starting the measurement.
Consider displayed warnings and messages.

- Proceeds to next step of the measurement.
- Stop the measurement.
Result(s) can be stored.

Starts test leads compensation in Rlow / Continuity measurement.

Starts Zref line impedance measurement at origin of electrical installation in
Voltage Drop measurement. Zref value is set to 0.00 Q if pressing this touch
key while instrument is not connected to a voltage source.

m Alternates between A 1507 3-Phase Active Switch and Plug/Tip Commander.

This option is available only if A 1507 is enabled in Settings menu, see
chapter 4.6.8.1 Configuration of measuring adapters.

p Use A 1199 Specific earth resistance adapter for this test.
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g3z

Rel

Use MI 3143 Euro Z 440 V, Ml 3144 Euro Z 800 V or A 1143 Euro Z 290 A
adapter for this test.

Use A 1172 or A 1173 lllumination sensor for this test.

A 1507 3-Phase Active Switch not connected to the instrument.

Connect A 1507 test cable to the instrument.

Test / Measurement cannot be performed using A 1507.

A 1507 3-Phase Active Switch connected to the instrument via test cable and
Bluetooth communication.

Test / Measurement can be performed using A 1507.

Count down timer (in seconds) within measurement.

Measurement is running, consider displayed warnings.

RCD tripped-out during the measurement (in RCD functions).

Instrument is overheated. The measurement is prohibited until the
temperature decreases under the allowed limit.

High electrical noise was detected during measurement. Results may be
impaired.

Indication of noise voltage above 5 V between H and E terminals during earth
resistance measurement.

L and N are changed.

In most instrument profiles L and N test terminals are reversed automatically
according to detected voltages on input terminal. In instrument profiles for
countries where the position of phase and neutral connector is defined the
selected feature is not working.

Warning! High voltage is applied to the test terminals.

The instrument automatically discharge tested object after finished insulation
measurement.

When an insulation resistance measurement has been performed on a
capacitive object, automatic discharge may not be done immediately! The
warning symbol and the actual voltage are displayed during discharge until
voltage drops below 30 V.

Warning! Dangerous voltage on the PE terminal! Stop the activity
immediately and eliminate the fault / connection problem before proceeding
with any activity!

Continuous sound warning and yellow coloured screen is also present.

Test leads resistance in R low / Continuity measurement is not compensated.

Test leads resistance in R low / Continuity measurement is compensated.

High resistance to earth of current test probes. Results may be impaired.
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rel

High resistance to earth of potential test probes. Results may be impaired.

Rol

High resistance to earth of potential and current test probes. Results may be
impaired.

= Too small current for declared accuracy. Results may be impaired. Check in
| | Current Clamp Settings if sensitivity of current clamp can be increased.
In Earth 2 Clamp measurement results are very accurate for resistances
below 10 Q. At higher values (several 10 Q) the test current drops to few mA.
The measuring accuracy for small currents and immunity against noise
currents must be considered!
CLIP Measured signal is out of range (clipped). Results are impaired.
1
SF Single fault condition in IT system.

i

Fuse F1 is broken.

445 Resultindication

Measurement result is inside pre-set limits (PASS).

Measurement result is out of pre-set limits (FAIL).

@ X<

Measurement is aborted. Consider displayed warnings and messages.

RCD t and RCD | measurements will only be performed if the contact voltage
in the pre-test at nominal differential current is lower than the set contact
voltage limit!

4.4.6 Auto Sequence® result indication

All Auto Sequence® results are inside pre-set limits
(PASS).

One or more Auto Sequence® results are out of pre-
set limits (FAIL).

Overall Auto Sequence® result without PASS/FAIL
indication

Overall Auto Sequence® result with empty (aborted)
single tests
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Measurement result is inside pre-set limits (PASS).

Measurement result is out of pre-set limits (FAIL).

Measurement result without PASS / FAIL indication.

Measurement not performed.

00 6ee
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4.5 Instruments main menu
From the Main menu different main operation menus can be selected.

Main Menu

-0 =

Single Tests Memory Organizer

E@

Auto Tests General Settings

Figure 4.2: Main menu

Options

Single Tests
m Menu with single tests, see chapter 6 Single tests.

Single Tests

Auto Sequences®

Menu with customized test sequences, see chapter 8 Auto
Sequences®.
Auto Sequences®
Memory Organizer
LEE Menu for working with and documentation of test data, see chapter 5

Memory Organizer.

Memory Organizer

— General Settings
_@ Menu for setup of the instrument, see chapter 4.6 General Settings.

General Settings
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4.6

General Settings

In the General settings menu general parameters and settings of the instrument can be

viewed or set.

D General Settings

Language

e

Workspace Manager

117

Profiles

Options

Language
)
Power Save

Date / Time

Workspace Manager

rr[
(11]
Ll

Auto Seq. groups

kO,

Setitings

RO,

Devices

(RN 08:51 D General Settings

)

Power Save

==

Auto Ser. groups

X

Settings

- v -
- -

kO,

Devices

Date / Time

Eo

Devices

Workspace Manager = Auto Seq. groups

X

Settings

717

Profiles

Lhs)

Initial Settings

Figure 4.3: General settings menu

Language
Instrument language selection.

Power Save
Brightness of LCD, enabling/disabling Bluetooth communication.

Date /Time
Instruments Date and time.

Workspace Manager
Manipulation with project files. Refer to chapter 4.8 Workspace Manager for
more information.

Auto Sequences® groups
Manipulation with lists of Auto Sequences®. Refer to chapter 4.9 Auto
Sequence® groups for more information.

User accounts
User accounts settings. Refer to chapter 4.6.6 User accounts for more
information.

Instrument Profile
Selection of available instrument profiles. Refer to chapter 4.7 Instrument
profiles for more information.

Settings
Refer to chapter 4.6.8 Settings for more information.

Devices
Selection of external devices. Refer to chapter 4.6.9 Devices for more
information.
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246 Initial Settings

Initial Settings Factory settings.

About
Instrument info.

4.6.1 Language
In this menu the language of the instrument can be set.

5 select Language

DEUTSCH

Figure 4.4: Language menu

4.6.2 Power Save

In this menu different options for decreasing power consumption can be set.

5 Power save 100N 01:56

Brightness >
LCD off time >
Bluetooth Save Mode >
Figure 4.5: Power save menu
Brightness Setting level of LCD brightness level.
Power saving at low level: approx. 15%
LCD off time Setting LCD off after set time interval. LCD is switched on after pressing

any key or touching the LCD.
Power saving at LCD off (at low level brightness): approx. 20%

Bluetooth Always On: Bluetooth module is ready to communicate.

Save mode: Bluetooth module is set to sleep mode and is not functioning.
Power saving in Save mode: 7 %
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4.6.3 Date and time

In this menu date and time of the instrument can be set.

' 17 | Nov 2014 | 8 3

PN PN A A PN
AV N N N N
Set Cancel

Figure 4.6: Setting date and time

Note:
v If the batteries are removed the set date and time will be lost.

4.6.4 Workspace manager

Refer to chapter 4.8 Workspace Manager for more information.

4.6.5 Auto Sequences® groups

Refer to chapter 4.9 Auto Sequence® groups for more information.
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4.6.6 User accounts

The demand to sign in can prevent from unauthorized persons to work with the instrument.
In this menu user accounts can be managed:

= Setting if signing in to work with the instrument is required or not.

= Adding and deleting new users, setting their user names and passwords.

The user accounts can be managed by the administrator.

Factory set administrator password: ADMIN

It is recommended to change factory set administrator password after first use. If the custom
password is forgotten the second administrator password can be used. This password always
unlocks the Account manager and is delivered with the instrument.

If a user account is set and the user is signed in the user's name will be stored in memory for
each measurement.
Individual users can change their passwords.

4.6.6.1 Signing in

If signing in is demanded the user must enter the password in order to work with the instrument.

Last signed-in

User accounts

Figure 4.7: Sign in menu

Options
User signing in

Last signed-in

The user should be selected first.

The last used user is displayed in the first row.

User accounts
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Sign in with selected user name.

Enter the password and confirm.
The user password consists of an up to 4 digit number.

1 2 3
4 ] 6
7 8 9

Administrator signing in

s The Account manager menu is accessed by selecting
Account manager in Sign in menu or User profile menu.

The account manager password must be entered and
confirmed first.

Administrator password consists of letters and/or
numbers. Letters are case sensitive.

The default password is ADMIN.

s L L ===

4.6.6.2 Changing user password, signing out

Usemame

Figure 4.8: User profile menu

Options
Signs out the set user.
Enters procedure for changing the user’s password.
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The user can change its password. The actual
password must be entered first followed by the new
password.

1 2 3
4 5 6
7 8 9
[ Enters the Account manager menu.

4.6.6.3 Managing accounts

5 Account manager [_ DN 08:57
Sign in required <
Every refoot _ >

Figure 4.9: Account manager menu

Options

The Account manager menu is accessed by selecting
Account manager in Sign in menu or User profile menu.

The account manager password must be entered and
confirmed first.

The default password is ADMIN.

Field for setting if signing in is required to work with the
instrument.

Sign in required

Field for setting if signing is required once or at each
power on of the instrument.

Every rehoot
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Enters procedure for changing the account manager
(administrator) password.

To change the password the actual and then the new
password should be entered and confirmed.

i Enters menu for editing user accounts.

5 Edit accounts 5 Edit accounts

User accounts User accounts

tlusin

Figure 4.10: Edit accounts menu

Options
Opens the window for adding a new user.

5 Edit accounts In the Add New window the name and initial password

User accoun T of the new user account are to be set.

Username

tusin ‘Add’ confirms the new user data.

Password
3531

Acdd Cancel

Changes password of the selected user account.

e | | N
o

Deletes all user accounts.

Deletes the selected user account.
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4.6.6.4 Setting Blackbox password

Blackbox password can be set by administrator from the Account manager menu. Set Blackbox
password is valid for all users. Default Blackbox password is empty (disabled).

Options

D Account manager Add or edit Blackbox password. Enter to modify.

a - |
.
]

Sign in required

Every rehoot

Blackhox passwortd

- BN Keyboard for entering new Blackbox password is
opened. Empty string disables password.
Blackbox password H
BLACKBOX| Confirm entry.
o lwlelrltlv o]l
! ] 3 % & -
glrle W1
x C \{l IlS N
5 Account manager Blackbox password is changed.

Sign in required

Every rehoot

Blackhox passwortd BLACKBOX

4.6.7 Profiles

Refer to chapter 4.7 Instrument profiles for more information.

4.6.8 Settings
In this menu different general parameters can be set.

5 Settings
Touch Screen

HKeys & touch sound

Earthing system

VOV WV WV

Length Unit

Ch1 clamp type <

Figure 4.11: Settings menu
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Touch screen
Keys & touch
sound

Isc factor

Earthing
system

RCD Standard

EV RCD/RCM
Standards
Length Unit

Ch1 clamp type
Range

Merge fuses

Ignore PE
warning (IT)

IscMax, IscMin
calculation

Load pretest

Limit Uc

Available selection
[ON, OFF]
[ON, OFF]

[Custom, 0.20 ... 3.00]
Default value: 1.00

[TN/TT, IT]

[EN 61008 / EN 61009,
IEC 60364-4-41 TN/IT,
IEC 60364-4-41 TT,
BS 7671,

AS/NZS 3017,

VDE 0664,

VDE 0100-410 TN/IT,
VDE 0100-410 TT]

[IEC 62752, IEC 62955]

[m, f]

[A 1018, A 1019, A1391]

A 1018: [20 A]
A1019: [20 A]
A 1391: [40 A, 300 A]

[yes, no]

[yes, no]

[yes, no]

[yes, no]

[Custom, 12V, 25V,
50 V]

Description

Enables / disables operation with touch screen.
Enables / disables sound when touch screen
or key is pressed.

Short circuit current Isc in the supply system is
important for selection or verification of
protective circuit breakers (fuses, over-current
breaking devices, RCDs). The value should be
set according to local regulative.

Terminal voltage monitor and measuring
functions are suited to selected earthing
system.

In some measuring functions the results and
parameters are suited to the selected system.
Used standards for RCD tests. Refer to the
end of this chapter for more information.
Maximum RCD disconnection times differ in
various standards.

The trip-out times defined in individual
standards are listed below.

Used standards for EV RCD, MI RCD and EV
RCM tests.

Length unit for specific earth resistance
measurement.

Model of current clamp adapter.

Measuring range of selected current clamp
adapter.

Measuring range of the instrument must be
considered. Measurement range of current
clamp adaptor can be higher than of the
instrument.

[Yes]: fuse type and parameters set in one
function are also kept for other functions!
[No]: Fuse parameters will be considered only
in function where they have been set.

[yes]: In IT earthing system the instrument will
allow to start the selected measurement
regardless of PE warning detection.

[no], In IT earthing system the instrument will
block the selected measurement if PE warning
is detected.

[yes]: IscMax, IscMin calculation is enabled in
Z line measurement.

[no]: IscMax, IscMin calculation is disabled in Z
line measurement.

[yes]: Load pretest is enabled in Riso and
Riso-all measurements.

[no]: Load pretest is disabled.

Contact voltage limit.
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4.6.8.1 Configuration of measuring adapters

In Settings menu also operation with measuring adapters is configured.

Available selection Description
External Device [None, Commander, [None]: This option is intended to disable the
A 1507] commander’s remote keys. In case of high

EM interfering noise the operation of the
commander can be irregular.
[Commander]: Working with commander
enabled.
[A 1507]: Working with 3-phase active switch
enabled.
Adapter type [none, selected adapter] Selection from list of available adapters.
Port [RS232, Bluetooth] Sets communication port of selected
measuring adapter.
Bluetooth Name of selected adapter After searching is finished, list of all available
device name Bluetooth devices is presented.
Pair the instrument with selected measuring
adapter.

46.8.2 RCD standard

Maximum RCD disconnection times differ in various standards. The trip-out times defined in
individual standards are listed below.

1
1/2XIAN ) IAN ZXIAN SXIAN

General RCDs
(non-delayed)
Selective RCDs
(time-delayed)

t, > 300 ms t, <300 ms t, <150 ms t, <40 ms
t,>500ms 130 ms<t,<500ms 60ms<t, <200 ms 50 ms <t, <150 ms
Table 4.1: Trip-out times according to EN 61008 / EN 61009

Test according to standard IEC/HD 60364-4-41 has two selectable options:

e |EC 60364-4-41 TN/IT and

e |EC 60364-4-41TT
The options differ to maximum disconnection times as defined in IEC/HD 60364-4-41 Table
41.1.

Uo %) 1/2X|AN1) IAN 2% IAN 5x IAN
IN/IT <120V t, > 800 ms t, <800 ms
<230V t, > 400 ms t, <400 ms t. <150 ms t <40 ms
T <120V t, > 300 ms t, <300 ms A A
<230V t, > 200 ms t, <200 ms

Table 4.2: Trip-out times according to IEC/HD 60364-4-41
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1
VZXIAN ) lAN ZXIAN 5XIAN

General RCDs
(non-delayed)
Selective RCDs
(time-delayed)

t,> 1999 ms t,< 300 ms t,.< 150 ms t,< 40 ms
t,> 1999 ms 130 ms <t,<500 ms 60 ms < t,<200 ms 50 ms <t,< 150 ms

Table 4.3: Trip-out times according to BS 7671

1 1)
RCD type |AN (mA) /2X|AN |AN 2X|AN 5X|AN Note
tA tA tA tA
l <10 40ms 40ms 40 ms
I >10<30 >999ms 300 ms 150 ms 40 ms . ,
M k
1 > 30 300 ms 150 ms 40 ms aximum break time
v > 30 > 999 ms 500 ms 200 ms 150 ms

130ms 60ms 50ms Minimum non-actuating time
Table 4.4: Trip-out times according to AS/NZS 30172

Standard 1/2XIAN IAN ZXIAN SXIAN
EN 61008 / EN 61009 300ms 300ms 150 ms 40 ms
IEC 60364-4-41 1000 ms 1000 ms 150 ms 40 ms
BS 7671 2000 ms 300 ms 150 ms 40 ms
AS/NZS 3017 (1, II, 11I) 1000 ms 1000 ms 150 ms 40 ms

Table 4.5: Maximum test times related to selected test current for general (non-delayed)
RCD

Standard 1/2XIAN IAN ZXIAN SXIAN
EN 61008/ EN 61009 500 ms 500ms 200 ms 150 ms
IEC 60364-4-41 1000 ms 1000 ms 150 ms 40 ms
BS 7671 2000 ms 500 ms 200 ms 150 ms

AS/NZS 3017 (1V) 1000 ms 1000 ms 200 ms 150 ms

Table 4.6: Maximum test times related to selected test current for selective (time-delayed)
RCD

D Minimum test period for current of ¥2xl,y, RCD shall not trip-out.
? Test current and measurement accuracy correspond to AS/NZS 3017 requirements.
3 Uy is nominal U, pe voltage.

Notes:
»  Trip-out limit times for PRCD, PRCD-K and PRCD-S are equal to General (non-delayed)
RCDs.
»  The trip-out times of VDE 0664 are equal to trip-out times of EN 61008 / EN 61009.
»  The trip-out times of VDE 0100-410 TN/IT are equal to trip-out times of IEC 60364-4-41
TN/IT.
»  The trip-out times of VDE 0100-410 TT are equal to trip-out times of IEC 60364-4-41 TT.
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46.8.3 EV RCD/RCM standards

Supported standards:

IEC 62752:2016 In-cable control and protection device for mode 2 charging of electric road
vehicles (IC-CPD)

IEC 62955:2018 Residual direct current detecting device (RDC-DD) to be used for mode 3
charging of electric vehicles

Standard 6 mA 60 mA 200 mA 300 mA
(1 % Ian) (10 x Ian) (33 x Ian) (50 x Ian)

IEC 62955" <10.0s <300 ms <100 ms x

IEC 62752 <10.0s <300 ms x <40 ms

Table 4.7: Break times for d.c. residual currents

IEC 62955: Table 2 — Maximum values of break times for residual direct currents
IEC 62752: Table 3 — Limit values of break time for smooth d.c. residual currents

30 mA 60 mA 150 mA
Standard

(1 x Ian) (2 x 1an) (5 x Ian)
IEC 62752% < 300 ms <150 ms <40 ms

Table 4.8: Break times for a.c. residual currents

¥ |EC 62752: Table 2 — Limit values of break time for a.c. residual currents at rated

frequency
Up to 30 mA 60 mA 150 mA
Standard
(1 X IAN) (2 X IAN) (5 X IAN)
IEC 62955 No tripping > 300 ms >80 ms

Table 4.9: Non-operating times for a.c. residual currents

% |EC 62955: Table 3 — Minimum values of non-operating time for alternating residual
currents (RMS values)
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46.9 Devices

In this menu operation with external devices is configured.

5 Devices

Reading device

Type <

Port

Bluetooth device name

Figure 4.12: Device settings menu

Reading devices

Type Sets appropriate reading device (QR or barcode scanner, RFID
reader, via aMESM application).

Port Sets communication port of selected reading device.

Bluetooth device Goes to menu for pairing with selected Bluetooth device.

name

4.6.10 Initial Settings

In this menu the instrument settings, measurement parameters and limits can be set to initial
(factory) values.

9 Initial Settings

- Bluetooth module will be initialized.

= Instrument settings, measurement parameters and
limits will reset to default values.

= Memory data will stay intact.

OK Cancel

Figure 4.13: Initial settings menu

Warning!
Following customized settings will be lost when setting the instruments to initial settings:

4

4

4

»

measurement limits and parameters,

global parameters, system settings, and Devices in General settings menu,
opened Workspace and Auto Sequences® group will be deselected,

user will be signed out.

If the battery pack is removed the custom made settings will be lost.
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Note:
Following customized settings will stay:
»  profile settings,
»  data in memory (Data in memory organizer, Workspaces, Auto Sequences® groups,
Auto Sequences®) and
»  user accounts.

4.6.11 About

In this menu instrument data (name, serial number, firmware (FW) and hardware (HW) version,
fuse version and date of calibration) can be viewed.

5 about CEREE 21:26

Name Ml 3155 EurotestXD
S/N 17120430
FW version 0.8.8.8256 - ATAA
HW version 1.0
Fuse version 1.06
Date of calibration 11.May.2017

Figure 4.14: Instrument info screen
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4.7 Instrument profiles
In this menu the instrument profile can be selected from the available ones.

5 Profiles
ATAA = ANG

ATAB - UK

Figure 4.15: Instrument profiles menu

The instrument uses different specific system and measuring settings in regard to the scope of
work or country it is used. These specific settings are stored in instrument profiles.

By default each instrument has at least one profile activated. Proper licence keys must be
obtained to add more profiles to the instruments.

If different profiles are available they can be selected in this menu.

Options

Loads the selected profile. The instrument will restart
automatically with new profile loaded.

- Deletes the selected profile.

5 Profiles Before deleting the selected profile user is asked for
confirmation.

Warning!

Are you sure to delete profile?

Opens more options in control panel / expands
column.
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4.8 Workspace Manager

The Workspace Manager is intended to manage with different Workspaces and Exports that are
stored on the SD memory card.

4.8.1 Workspaces and Exports

The works with Ml 3155 EurotestXD can be organized and structured with help of Workspaces
and Exports. Exports and Workspaces contain all relevant data (measurements, parameters,
limits, structure objects) of an individual work.

Workspaces are stored on SD card on directory WORKSPACES, while Exports are stored on
directory EXPORTS. Export files can be read by METREL applications that run on other
devices. Exports are suitable for making backups of important works. To work on the instrument
an Export should be imported first from the list of Exports and converted to a Workspace. To be
stored as Export data a Workspace should be exported first from the list of Workspaces and
converted to an Export.

4.8.2 Workspace Manager main menu

In Workspace manager Workspaces and Exports are displayed in two separated lists.

5 Workspace Manager 4CHEEN 00:02 5 Workspace Manager CINEN 13:36

WORKSPACES: EXPORTS:

Grand hotel Union Grand hotel Union
Hotel Cubo Hotel Cubo
Hotel Slon Hotel Slon

Grand hotel Toplice Grand hotel Toplice

Figure 4.16: Workspace manager menu

Options
WORKSPACES: List of Workspaces.

Displays a list of Exports.

Adds a new Workspace.

Refer to chapter 4.8.5 Adding a new Workspace for
more information.

EXPORTS: List of Exports.

m Displays a list of Workspaces.

Opens more options in control panel / expands
column.
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4.8.3 Operations with Workspaces

Only one Workspace can be opened in the instrument at the same time. The Workspace
selected in the Workspace Manager will be opened in the Memory Organizer.

o) Workspace Manager 4C 10NN 08:15

WORKSPACES:
Grand hotel Union
Hotel Cubo

Hotel Slon

Figure 4.17: Workspaces menu

Options

Marks the opened Workspace in Memory Organizer.

Opens the selected Workspace in Memory Organizer.

Refer to chapter 4.8.6 Opening a Workspace for more information.

Deletes the selected Workspace.
Refer to chapter 4.8.7 Deleting a Workspace / Export for more information.

Adds a new Workspace.

E N B

Refer to chapter 4.8.5 Adding a new Workspace for more information.

o
v

Exports a Workspace to an Export.
Refer to 4.8.9 Exporting a Workspace for more information.

Opens mare options in control panel / expands column.

B G

4.8.4 Operations with Exports

5 Workspace Manager

EXPORTS:
Grand hotel Union
Hotel Cubo
Hotel Slon

Grand hotel Toplice

Figure 4.18: Workspace manager Exports menu
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Options

Deletes the selected Export.
Refer to chapter 4.8.7 Deleting a Workspace / Export for more information.

1 0

Imports a new Workspace from Export.

A
v

Refer to 4.8.8 Importing a Workspace for more information.

- Opens more options in control panel / expands column.
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4.8.5 Adding a new Workspace

Procedure

@ 5 workspace Manager

WORKSPACES:

Grand hotel Union

orkspace name

Hotel Cubo

rIt
f

c

v

@ 5 workspace Manager

WORKSPACES:

Grand hotel Union

Hotel Cubo

New Workspaces can be added from the
Workspace Manager screen.

Enters option for adding a new
Workspace.

Keypad for entering name of a new
Workspace is displayed after selecting
New.

After confirmation a new Workspace is
added in the list in Main Workspace
Manager menu.
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4.8.6 Opening a Workspace

Procedure

@ 5 workspace Manager

WORKSPACES:
Grand hotel Union

Hotel Cubo

s Workspace Manager
WORKSPACES:

Grand hotel Union

Hotel Cubo

4.8.7

Procedure

® B workspace Manager

WORKSPACES:
Grand hotel Union
Hotel Cubo

Hotel Slon

> Il

o) Workspace Manager

WORKSPACES:

Workspace can be selected from a list in
Workspace manager screen.

Opens a Workspace in Workspace
manager.

The opened Workspace is marked with a
blue dot. The previously opened
Workspace will close automatically.

Deleting a Workspace / Export

Workspace / Export to be deleted should
be selected from the list of Workspaces /
Exports.

Opened workspace can’t be deleted.

Enters option for deleting a Workspace /
Export.

Before deleting the selected Workspace /
Export the user is asked for confirmation.
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@ B workspace Manager
WORKSPACES:

Grand hotel Union

Hotel Cubo

4.8.8

@ B workspace Manager
EXPORTS:

Grand hotel Union
Hotel Cubo
Hotel Slon

Grand hotel Toplice

@ B
<[>

5 Workspace Manager

EXPORTS:

Grand hot Import to workspace?

T EAT: Grand hotel Toplice

Hotel Slor YES

Grand hotel Toplice

® o] Workspace Manager 4CINDN 00:02

WORKSPACES:
Grand hotel Union
Hotel Cubo
Hotel Slon

Grand hotel Toplice

Importing a Workspace

Workspace / Export is deleted from the
Workspace / Export list.

Select an Export file to be imported from
Workspace manager Export list.

Enters option Import.

Before the import of the selected Export
file the user is asked for confirmation.

The imported Export file is added to the list
of Workspaces.

Note:

If a Workspace with the same name
already exists the name of the imported
Workspace will be changed (name_001,
name_002, name_003, ...).
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4.8.9

@ 5 workspace Manager
WORKSPACES:

Grand hotel Union
Hotel Cubo
Hotel Slon

Grand hotel Toplice

Hoteg
Hote YES

Grand hotel Toplice

@ 5 workspace Manager
WORKSPACES:

Grand Workspace exported to folder

[TRt?3Ri Grand hotel Toplice_001

Grand hotel Toplice

5 Workspace Manager

EXPORTS:
Grand hotel Union
Hotel Cubo
Hotel Slon
Grand hotel Toplice

Grand hotel Toplice 001

4CHNEN 03:50

Exporting a Workspace

Select a Workspace from Workspace
manager list to be exported to an Export
file.

Enters option Export.

Before exporting the selected Workspace
the user is asked for confirmation.

Workspace is exported to Export file and is
added to the list of Exports.

Note:

If an Export file with the same name
already exists the name of the Export file
will be changed (name_001, name_002,
name_003 ...).
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4.9  Auto Sequence® groups

The Auto Sequences® in Ml 3155 EurotestXD can be organized by using lists. In a list a group
of similar Auto Sequences® is stored. The Auto Sequence® groups menu is intended to
manage with different lists of Auto Sequences® that are stored on the SD card.

& mos

IEEI AT
Class1
ClassI+ 1
Class I
Class I

Figure 4.19: Organization of Auto Sequences® on SD card

Folders with lists of Auto Sequences® are stored in Root\__ MOS__ \AT on the SD card.
4.9.1 Auto Sequence® groups menu

In Auto Sequence® groups menu lists of Auto Sequences® are displayed. Only one list can be
opened in the instrument at the same time. The list selected in the Auto Sequence® groups
menu will be opened in the Auto Sequences® main menu.

B Aute Sequence® groups
AutoSeq_Instal_EU_01
AutoSeq_Instal_ EU_ELMA
MI 3155 Zline

AUS Auto Tests

Figure 4.20: Auto Sequences® groups menu

Operations in Auto Sequences® groups menu

Opens the selected list of Auto Sequences®. Previously selected list of Auto
- Sequences® will be closed automatically.
Refer to chapter 4.9.1.1 Selecting a list of Auto Sequences® for more information.

Deletes the selected list of Auto Sequences®.
Refer to chapter 4.9.1.2 Deleting a list of Auto Sequences® for more information.

Opens options in control panel / expands column.
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49.1.1 Selecting a list of Auto Sequences®

Procedure

@R > Auto secuenced groups A list of Auto Sequences® can be selected

AutoSeq_Instal EU_01 from the Auto Sequence® groups menu.

AutoSeq_Instal_ EU_ELMA
MI 3155 Zline

AUS Auto Tests

Enters option for selecting a list.

o -

D Auto Sequence® groups Selected list of Auto Sequences® is

AutoSeq_Instal_EU_01 marked with a blue dot.
AutoSeq Instal EU ELMA

MI 3185 Zline

Note:

AUS Auto Tests
Previously selected list of Auto
Sequences® is closed automatically.

4.9.1.2 Deleting alist of Auto Sequences®

Procedure

QR > Avto sequenced groups A list of Auto Sequences® to be deleted

can be selected from the Auto Sequence®
groups menu.

AutoSeq Instal EU 01
AutoSeq_Instal_3PA_EU_01
AutoSeq InstalUK MI3152 v3

AutoSeq_InstalAUS_MI3152_V4

Enters option for deleting a list.

Before deleting the selected list of Auto

Sequences® the user is asked for
confirmation.

Warning!

| Are you sure you want to remove
EXULE this Aute Sequence® group?

O > Avto Sequences groups A list of Auto Sequences® is removed.
AutoSeq_Instal_EU_01
AutoSeq InstalUK_MI3152 v3

AutoSeq_InstalAUS_MI3152_V4
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5 Memory Organizer

Memory Organizer is a tool for storing and working with test data.

51 Memory Organizer menu

The data is organized in a tree structure with Structure objects and Measurements. MI 3155 —
EurotestXD Instrument has a multi-level structure. The hierarchy of Structure objects in the tree
is shown on Figure 5.1. A list of available structure objects can be seen in Appendix D —
Structure objects.

) Memory Organizer
= Node
= a Object
= I:I Dist. Board
Uﬂ Sub D. Board

= m Ohject

= |:| Dist. Board
—| Sub D. Board
&J -
‘ Yoltage 21.11.2014 ‘q—
J Riso 21.11.2014

Figure 5.2: Example of a tree menu

5.1.1 Measurement statuses

Each measurement has:
»  astatus (PASS or FAIL or no status),
» aname,
»  results,
v limits and parameters.

A measurement can be a Single test or an Auto Sequence®. For more information refer to
chapters 7 Tests and measurements and 8 Auto Sequences®.
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Statuses of Single tests

passed finished single test with test results
failed finished single test with test results

finished single test with test results and no status

C0e oo

empty single test without test results

Overall statuses of Auto Sequence®

At least one single test in the Auto sequence® passed and
no single test failed

At least one single test in the Auto Sequence® failed.

At least one single test in the Auto Sequence® was carried
out and there were no other passed or failed single tests.

C 6 & o

Empty Auto Sequence® with empty single tests.

5.1.2 Structure Objects
Each Structure object has:
» anicon,
» aname and
»  parameters.

Optionally they can have:
»  an indication of the status of the measurements under the Structure object and

» acomment or a file attached.
[ EO Ohject

Figure 5.3: Structure object in tree menu

Structure objects supported by the instrument are described in Appendix D — Structure
objects.

5.1.2.1 Measurement status indication under the Structure object
Overall status of measurements under each structure element /sub-element can be seen

without spreading tree menu. This feature is useful for quick evaluation of test status and as
guidance for measurements.
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Options

E " Object

mg Ohject

Eo Object

Note:

There are no measurement

results under selected structure

object. Measurements should
be made.

One or more measurement
result(s) under selected
structure object has failed. Not
all measurements under
selected structure object have
been made yet.

All measurements under
selected structure object are
completed but one or more
measurement result(s) has
failed.

5D Mem ory Organizer

o Node

= m le Ohject

Dist. Board

Voltage

Riso

R low

Dist. Board

Voltage

Riso

R low

= ao Ohject

* L
[

L
®

Dist. Board

Voltage

Riso

R low

[N 08:56

08:39

08:54

»  There is no status indication if all measurement results under each structure element /
sub-element have passed or if there is an empty structure element / sub-element
(without measurements).
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5.1.3 Selecting an active Workspace in Memory Organizer

Memory Organizer and Workspace Manager are interconnected so an active Workspace can be
selected also in the Memory Organizer menu.

Procedure

5 Memory Organizer

Workspace001
>_ Node
Press the active Workspace in Memory
@ Organizer Menu.
@) Ev Select List of Workspaces in Control panel.
) Workspace Manager
WORKSPACES:
Workspace001
3 S S Choose desired Workspace from a list of
Workspaces.
) - Use Select button to confirm selection.
5 Memory Organizer
Test AutoSeq Instal EU 01
r >_ AutoSeq_Instal_EU_01
New Workspace is selected and displayed on
® the screen.
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5.1.4 Adding Nodes in Memory Organizer

Structural Elements (Nodes) are used to ease organization of data in the Memory Organizer.
One Node is a must; others are optional and can be created or deleted freely.

Procedure

s} Memory Organizer

Workspace001

>_ Node
Press the active Workspace in Memory
) Organizer Menu.
& Select Add New Structure Element in Control
@ panel.
©) Press “Create” to confirm.
5 Memory Organizer
w‘:spacem New Structure Element (Node) is added.
Node
@ > Node Note:

To change the name of a Node, see chapter
5.1.5.14 Rename a Structure object
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5.1.5 Operations in Tree menu

In the Memory organizer different actions can be taken with help of the control panel at the right
side of the display. Possible actions depend on the selected element in the organizer.

5.1.5.1 Operations on measurements (finished or empty measurements)

5 Memory Organizer L_iN08:23 5 Memory Organizer

* |_| Dist. Board

° Voltage 21.11.2014
) Riso
o Riso

Figure 5.4: A measurement is selected in the Tree menu

21.11.2014

Options

L:]Q Views results of measurement.

The instrument goes to the measurement memory screen. Refer to chapter 6.1.9
Recall single test results screen and 8.2.4 Auto Sequence® memory screen for
more information.

Starts a new measurement.

The instrument goes to the measurement start screen. Refer to chapter 6.1.3 Single
test start screen and 8.2.1 Auto Sequence® view menu for more information.

Saves a measurement.
Saving of measurement on a position after the selected (empty or finished)
measurement.
3. Clones the measurement.

The selected measurement can be copied as an empty measurement under the
same Structure object. Refer to chapter 5.1.5.7 Clone a measurement for more
information.

Copies & Paste a measurement.

The selected measurement can be copied and pasted as an empty measurement to
any location in structure tree. Multiple ‘Paste’ is allowed. Refer to chapter 5.1.5.10
Copy & Paste a measurement for more information.

Adds a new measurement.

The instrument goes to the Menu for adding measurements. Refer to chapter 5.1.5.5
Add a new measurement for more information.

Views and edit comments.

 BOE

The instrument displays comment attached to the selected measurement or opens
keypad for entering a new comment.
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Deletes a measurement.

Selected Measurement can be deleted. User is asked for confirmation before the
deleting. Refer to chapter 5.1.5.13 Delete a measurement for more information.

5.1.5.2 Operations on Structure objects

The structure object must be selected first.

5 Memory Organizer

= m Object
= |:| Dist. Board
tE' Sub D. Board
@ vortage
O Rriso

Figure 5.5: A structure object is selected in the Tree menu

Options

Starts a new measurement.

Type of measurement (Single test or Auto Sequence®) should be selected first.
After proper type is selected, the instrument goes to Single Test or Auto Sequence®
selection screen. Refer to chapters 6.1 Selection modes and 8.1 Selection of Auto
Sequences®.

Saves a measurement.
Saving of measurement under the selected Structure object.

oo

View / edit parameters and attachments.
Parameters and attachments of the Structure object can be viewed or edited.

Refer to chapter 5.1.5.3 View / Edit parameters and attachments of a Structure
object for more information.

Adds a new measurement.

»

The instrument goes to the Menu for adding measurement into structure. Refer to
chapter 5.1.5.5 Add a new measurement for more information.

Adds a new Structure object.

[

A new Structure object can be added. Refer to chapter 5.1.5.4 Add a new Structure
Object for more information.

Attachments.
Name and link of attachment is displayed.

Clones a Structure object.

& B

Selected Structure object can be copied to same level in structure tree (clone). Refer
to chapter 5.1.5.6 Clone a Structure object for more information.
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EEEEBE

o

Copies & Paste a Structure object.

Selected Structure object can be copied and pasted to any allowed location in
structure tree. Multiple “Paste” is allowed. Refer to chapter 5.1.5.8 Copy & Paste a
Structure object for more information.

Cut & Paste a Structure.

Selected Structure with child items (sub-structures and measurements) can be
moved to any allowed location in structure tree. Refer to chapter 5.1.5.11 Cut &
Paste a Structure object with sub-items for more information.

Views and edit comments.

The instrument displays comment attached to the selected Structure object or opens
keypad for entering a new comment.

Deletes a Structure object.

Selected Structure object and sub-elements can be deleted. User is asked for
confirmation before the deleting. Refer to chapter 5.1.5.12 Delete a Structure
object for more information.

Renames a Structure object.

Selected Structure object can be renamed via keypad. Refer to chapter 5.1.5.14
Rename a Structure object for more information.
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5.1.5.3 View / Edit parameters and attachments of a Structure object

The parameters and their content are displayed in this menu. To edit the selected parameter,

tap on it or press the af key to enter menu for editing parameters.

Procedure

D 5O Memory Organizer Select structure object to be edited.

Node

Example
= >  Node
Ohject
This is a samPle comment inserted to the struct..
Ohject 1 &
®) Select Parameters in Control panel.

@ 5 Memory Organizer / Parameters 4UTHEE 17:40
B Object

Example of Parameters menu.

(designation) of
ohject

Description (of
ohject)
Location (of
ohject)

In menu for editing parameters the
parameter’s value can be selected from a
dropdown list or entered via keypad.
Refer to chapter 4 Instrument operation
for more information about keypad
operation.

Select Attachments in Control panel.
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®a Aachments

Ea‘“’i“t The name of attachment can be seen.
Operation with attachments is not
T supported in the instrument.
@b Select Comments in Control panel.
®b 5 object - comment (THEH 01:29 View or edit comments
"I;Il;:i‘ij-a sample comment inserted to the structure Complete comment (If EXiStS) attached
to the structure object can be seen on
this screen.
Press = ' key or tap on screen to

open keypad for entering a new
comment.
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5.1.5.4 Add a new Structure Object

This menu is intended to add new structure objects in the tree menu. A new structure object can
be selected and then added in the tree menu.

Procedure
@ 5 Memory Organizer T RERTA Default initial structure.
Workspace001
= >_ Node

ﬁ Ohject

Select Add Structure in Control panel.

e R
® Add a new structure object men.

Name (designation)
of block Dist. Board

Description of block

Location of block

Tap on a structure type selection window.

©
)

l
]

Dist. Board

A list of available structure items is
displayed. Select one from a list. Arrow
indicates the position where structure item
will be inserted.

[ [H0E| 07:35

Child item to the currently selected
structure item.

§)
@@2.__51‘4\"@5
: M|

. Structure item located in the same

®p e Lightning Sys In menu for editing name and parameters
the parameter’s value can be selected
REUEISE from a dropdown list or entered via
keypad. Refer to chapter 4 Instrument
Location of lightning operation for more information about

keypad operation.

Create new structure item.

®
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5 Memory Organizer
Node . Object

Workspace001
= > Node

= m Ohject
Lightning Sys.

New object added.
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5.1.5.5 Add anew measurement

In this menu new empty measurements can be set and then added in the structure tree. The
type of measurement, measurement function and its parameters are first selected and then
added under the selected Structure object.

Procedure

Select level in structure where
measurement will be added.

@ 5 Memory Organizer
= Node
E Object

Select Add measurement in Control
panel.

Add new measurement Add new measurement menu.
type:
Single Tests

measurement:
R iso
params & limits:

500 V,L/N, 2 M}

e Type of test can be selected from this
®a

Options: (Single Tests, Auto

Sequences®)
Tap on field or press the : key to
modify.
©) measurem ent: Last added measurement is offered by
b R iso
default.
5 single Tests ; To select another measurement tap on

v .g - Raoo filed press the ' to open menu for
o e o X
: selecting measurements.
I:I
- - S 144

params & limits:

500 V, LN, 2 M
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5 Parameters & Limits

Uiso

<
Type Riso <
<

Limit{Riso)

Select parameter and modify it as
described earlier.

Refer to chapter 6.1.2 Setting
parameters and limits of single tests
for more information.

Adds the measurement under the
selected Structure object in the tree
menu.

Returns to the structure tree menu
without changes.

New empty measurement is added
under the selected Structure object.
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5.1.5.6 Clone a Structure object

In this menu selected structure object can be copied (cloned) to same level in the structure tree.
Cloned structure object has the same name as the original.

Procedure

Select the structure object to be cloned.

Select Clone in Control panel.

Clone: Object The Clone Structure object menu is
displayed. Sub-elements of the selected

Include structure parameters i
structure object can be marked or un-

Include structure attachments marked for Cloning.

Include sub structures Refer to chapter 5.1.5.9 Cloning and
Pasting sub-elements of selected

Include sub measurements structure object for more information.

Cancel

Selected structure object is copied (cloned)
to same level in the structure tree.

Cloning is cancelled. No changes in the
Structure tree.

@ 5 Memory Organizer
= o Node
+ EO Object
+ EO Object

The new structure object is displayed.
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5.1.5.7 Clone a measurement

By using this function a selected empty or finished measurement can be copied (cloned) as an
empty measurement to the same level in the structure tree. Parameters and limits of new
measurement are the same as they are set in original measurement. Its parameters/limits can
be changed when measurement is started.

Procedure

) 5 Memory Organizer (NN 14:09 Select the measurement to be cloned.

= > o MNode

= m Ohject
* |_| Dist. Board

' Voltage 14:05

Select Clone in Control panel.

©) 5 Memory Organizer (TN 14:09 A new empty measurement is displayed.

+

Dist. Board

Riso 14:07

Riso

(I
@ voitage 14:05
9
O

76



MI 3155 EurotestXD

Memory Organizer

5.1.5.8 Copy & Paste a Structure object

In this menu selected Structure object can be copied and pasted to any allowed location in the

structure tree.

Procedure

@ 5 Memory Organizer
= o Node
* EO Object
% EO Object

@ KLF
@ 5 Memory Organizer
- o Node
+ EO Ohbject
+ EO Ohbject

Paste: Object

Include structure parameters

Include structure attachments

Include sub structures

Include sub measurements

Cancel

Select the structure object to be copied.

Select Copy in control panel.

Select location where structure element
should be copied.

Select Paste in Control panel.

The Paste structure object menu is
displayed.

Before copying it can be set which sub-
elements of the selected structure object
will be copied too. Refer to chapter 5.1.5.9
Cloning and Pasting sub-elements of
selected structure object for more
information.

The selected structure object and elements
are copied (pasted) to selected position in
the tree structure.

Returns to the tree menu without changes.
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5 Memory Organizer

The new structure object is displayed.

Note

The Paste command can be executed one
or more times.

5.1.5.9 Cloning and Pasting sub-elements of selected structure object

When structure object is selected to be cloned, or copied & pasted, additional selection of its
sub-elements is needed. The following options are available:

Options

Include structure parameters

Include structure attachments

Include sub structures

Include sub measurements

Parameters of selected structure object will be cloned /
pasted too.

Attachments of selected structure object will be cloned
/ pasted too.

Structure objects in sub-levels of selected structure
object will be cloned / pasted too.

Measurements in selected structure object and sub-
levels will be cloned / pasted too.
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5.1.5.10 Copy & Paste a measurement

In this menu selected measurement can be copied as an empty measurement to any allowed
location in the structure tree. Selected measurement can be copied multiple times to different
locations in the structure tree. Parameters and limits of new measurement are the same as they
are set in original measurement. Its parameters/limits can be changed when measurement is

started.

Procedure
O 5 Memory Organizer
= o Node
= an Object
+ I:l Dist. Board
Q voitage
O riso
O riso

* |_| Dist. Board

Voltage

Riso

®

d

O riso
&/

@ 5 Memory Organizer
* |_| Dist. Board
0 Voltage

Select the measurement to be copied.

Select Copy in Control panel.

Select the location where measurement
should be pasted.

Select Paste in Control panel.

A new (empty) measurement is displayed
in selected Structure object.

Note

The Paste command can be executed
one or more times.
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5.1.5.11 Cut & Paste a Structure object with sub-items

In this menu selected Structure object with sub-items (sub-structures and measurements) can
be cut and pasted (moved) to any allowed location in the structure tree.

Procedure

(D 9 Memory oOrganizer
Node

Example

= > Noide
— O

- mo Object
+ o Dist Board B

>  Node_2

Q@ BT

@ 5 Memory Organizer

Example

= >_O Nede

= m Ohject
(=]
+ o Dist. Board
> Node_2
—

° K1

@ 5 Memory Organizer
Node_2

Example
> Note
-—
5 > Node_2
— 1
= an Ohject
= o Dist. Board

™M Rica

Select the structure item to be moved.

Select Cut option from Control panel.

Select new location where structure object
(with sub-structures and measurements)
should be moved.

Select Paste option from Control panel.

The structure object (with sub-structures
and measurements) is moved to selected
new location and deleted from previous
location in the tree structure.
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5.1.5.12 Delete a Structure object

In this menu selected Structure object can be deleted.

Procedure

@ 5 Memory Organizer

= o Node
+ mo Ohject
= 80 Ohject
+ l:l Dist. Board
O Voltage
O Riso

Are you sure you want to delete?

Dist. Board

Select the structure object to be deleted.

Select Delete in Control panel.

A confirmation window will appear.

Selected structure object and its sub-
elements are removed.

Returns to the tree menu without
changes.

Structure without deleted object.
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5.1.5.13 Delete a measurement
In this menu selected measurement can be deleted from selected location in the tree structure.

Procedure

O 5 Memory Organizer : Select a measurement to be deleted.

* |_| Dist. Board

o Voltage 14:05

Riso 14:07
O Riso

Select Delete in Control panel.

A confirmation window will appear.

Selected measurement is deleted.
Returns to the tree menu without changes.

Structure without deleted measurement.

= a Ohject

+ |_I Dist. Board
° Voltage 14:05
Riso 14:07

* an Object 02
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5.1.5.14 Rename a Structure object
In this menu selected Structure object can be renamed.

Procedure

@ 5 Memory Organizer

= o Node
+ BO Ohject
+ 80 Ohject

Select the structure object to be
renamed.

Select Rename in Control panel.

Virtual keypad will appear on screen.
Enter new text and confirm.

Refer to chapter 4.3 Virtual keyboard for
keypad operation.

(Ol > Memory Organizer : Structure object with the modified name.
= o Node
+ BO Ohject

+ EO Ohject 02
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5.1.5.15 Recall and Retest selected measurement
Procedure

D 5 Memory Organizer Select the measurement to be recalled.

= Node
= m Object
# |:| Dist. Board
@ voitage
) Riso
O riow
@ |_——|Q Select Recall results in Control panel.

©) 5 Memory:Riso Measurement is recalled.

Riso1 0l1 3 MQ V

C
=]

Uiso
Type Riso
Limit{Riso)

B Memory:Riso : Parameters and limits can be viewed but
cannot be edited.

Uiso

Type Riso
Limit(Riso)
@ c Select Retest in Control panel.
® 5 Riso Measurement retest starting screen is
displayed.
Riso

Type Riso
Limit{Riso)
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Parameters and limits can be viewed
and edited.

@a B Pparameters & Limits

Uiso < >
Type Riso < >
Limit(Riso) £ >
® - Select Run in Control panel to retest the
measurement.
@ 3 Riso (TN 15:14 Results / sub-results after re-run of
recalled measurement.
Riso1 9-25 MQ V
um 525v

Uiso
Type Riso

Limit{Riso)

Select Save results in Control panel.

Retested measurement is saved under
same structure object as original one.

5 Memory Organizer
= Node
= B Objeot

* |_| Dist. Board

. Voltage
. Riso
9

Refreshed memory structure with the
new performed measurement.

Riso

5.1.6 Searching in Memory Organizer

In Memory organizer it is possible to search for different structure objects and parameters.
Search function is available from the active workspace directory line as presented on Figure
5.6.

5 Memory Organizer
Test AutoSeq_Instal EU_01

= 2> AutoSeq_Instal EU_01
[#] ﬁ] 3-phase instalations
[#] ﬁ] 1-phase instalations RCD

[#] ﬁ] 1-phase instalations NO RCD

Figure 5.6: Active workspace directory
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Procedure
O 5 Memory Organizer Search function is available from the

Test AutoSeq Instal EU 01 active workspace directory line.

= 2_ AutoSeq Instal EU_01
rﬂ 3-phase instalations
[#] fﬂ 1-phase instalations RCD

[#] .“11 1phase instalations NO RCD

®) 0 Select Search in control panel to open
Search setup menu.

The parameter that can be searched for
is displayed in the search setup menu.

Name is referred to all structure objects.

Equipment
Equipment ID Equipment ID, Test date and Retest
date are referred to Machine structure

Test date ObjeCtS.

Retest date

®a  Name The search can be narrowed by
entering a text in the Name and/or

e Fauipment D fetd

Strings can be entered using the on-
screen keyboard.

7
u

- o

m
=
-

*|
J
N

“
| Y
- B = =8

- =

#
D1
x| ¢
|

Retest date

Bp  Testdate “ The search can be narrowed on base of
“- test dates / retest dates (from / to).
To

" 16 Dec 2015
~ A~ ~
% v v

Set Cancel

Clears filters.
o [
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Searches through the Memory Organizer

@ for objects according to the set filter.

) Search results

Page 1/1

The results are shown in the Search
results screen presented on Figure 5.7.

O search results [DREN 16:12
Page 1/1

E 1phase instalations RCD

E 1phase instalations NO RCD

@)
- :
(%]

Z
‘- HEB

v

E 1phase instalations RCD

E 1phase instalations NO RCD

Figure 5.7: Search results screen (left), structure object selected (right)

Next page (if available).

Previous page (if available).

Goes to location in Memory Organizer.

View / edit parameters and attachments.

Parameters and attachments of the Structure object can be viewed or edited. Refer
to chapter 5.1.5.3 View / Edit parameters and attachments of a Structure object
for more information.

Attachments.

Name and link of attachment is displayed.

Views comment.

The instrument displays comment attached to the selected Structure object.

Renames the selected Structure object.

Refer to chapter 5.1.5.14 Rename a Structure object for more information

Search result page consist of up to 50 results.

87



MI 3155 EurotestXD Single tests

6 Single tests

Single tests can be selected in the main Single tests menu or in Memory organizer main
menu and sub-menus.

6.1 Selection modes
In Single test main menu four modes for selecting single tests are available.
Options
Area Group
With help of area groups it is possible to limit

the offered single tests. The instrument has
several area groups:

I_TA(_

IT Medical

the EIS group,

the Industrial group,
the Machine group,
the IT Medical group,
the IT Vehicles group,
the EVSE group,

the Lightning group.

v v v v v v v

In the All group all measurements are offered.

Groups

5D single Tests : The single tests are divided into groups of
similar tests.

D single Tests For the selected group a submenu with all

Y single tests that belongs to the selected group is
displayed.
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Cross selector

5 single Tests This selection mode is the fastest for working
with the keypad.

Groups of single tests are organized in a row.

For the selected group all single tests are
displayed and easy accessible with up /down
keys.

e Last used
5D single Tests Last 9 made different single tests are displayed.
Z auto Voltage Yoltage Drop

ZLLLN ZLPE Rre

Z line Zloop Rpe

- Expands control panel / open more options.

6.1.1 Single test (measurement) screens

In the Single test (measurement) screens measuring results, sub-results, limits and parameters
of the measurement are displayed. In addition on-line statuses, warnings and other info are
displayed.

B Riso CHEE 10:03 5 Riso ¢ 09:18

Riso1 o-oa MQ V Riso1 o-og MQ V

um 525v um 525v

Uiso Uiso

Type Riso Type Riso ¢

Limit(Riso) e 050 o Limit(Riso) 5 T e
- 0 -/ "\..1. -

Figure 6.1: Single test screen organization, example of insulation resistance
measurement

Single test screen organization

Header lne:

»  ESC touch key
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»  function name
»  battery status
»  real time clock

Control panel (available options)

Parameters (white) and limits (red)

Uiso
Type Riso

Limit(Riso)

Result field:
Riso 1 o [ | 08 MQ \/ »  main result(s)

»  sub-result(s)

um 525v S
»  PASS / FAIL indication
Voltage monitor with info and warning symbols
LT @RS

90



MI 3155 EurotestXD Single tests

6.1.2 Setting parameters and limits of single tests

Procedure
Select the test or measurement.
The test can be entered from:

»  Single tests menu or

»  Memory organizer menu once the
empty measurement was created
in selected object structure.

@ Select Parameters in Control panel.
®  uiso Select parameter to be edited or limit to
be set.
Type Riso
Limit{Riso)
< Set parameter or limit value.
on
< >
®a ? Enters Set value menu.
on
z
®b 5 uiso Set value menu.
Uiso
Q¢ Accept_s a new parameter or limit value
and exits.
on
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%

@ Accepts the new parameters and limit

values and exits.

6.1.3 Single test start screen

Uiso
Type Riso
Limit{Riso)

Figure 6.2: Single test start screen, example of insulation resistance measurement

Options (before test, screen was opened in Memory organizer or Single test main menu):

Starts the measurement.

Starts the continuous measurement (if applicable on
selected single test).

Opens help screens.

Opens menu for changing parameters and limits.

Refer to chapter 6.1.2 Setting parameters and

Uiso limits of single tests for more information.
Type Riso f

Limit(Riso)

Enters cross selector to select test or measurement.

Expands column in control panel.
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6.1.4 Single test screen during test

5 Riso 10H 09:18

Riso1 0109 MO V

um 525v

Uiso

Type Riso

P A L PE N
Limit{Riso) . @ .
s -

Figure 6.3: Single test is running, example of insulation resistance continuous
measurement

Operations when test is running:

Stops the single test measurement.

of more steps).

Previous value.

- Proceeds to next step of the measurement (if measurement consists

n Next value.

b Stops or aborts the measurement and returns one menu back.
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6.1.5 Single test result screen

5 R iso

Riso1 0109 MQ V

um 525v

Uiso

Type Riso
Limit{Riso)

[N 10:03

or

1 1

- O

Figure 6.4: Single test results screen, example of insulation resistance measurement

Options (after measurement is finished)

-~

1
-Iong

-~

1

long

results

Starts a new measurement.

Starts a new continuous measurement (if applicable
on selected single test).

Saves the result.

A new measurement was selected and started from
a Structure object in the structure tree:

»  the measurement will be saved under the
selected Structure object.

A new measurement was started from the Single
test main menu:

»  saving under the last selected Structure
object will be offered by default. The user
can select another Structure object or create
a new Structure object.

. By press -
y pressing the key in Memory
organizer menu the measurement is saved
under selected location.

An empty measurement was selected in structure
tree and started:

»  the result(s) will be added to the
measurement. The measurement will
change its status from ‘empty’ to finished’.

An already carried out measurement was selected
in structure tree, viewed and then restarted:
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» anew measurement will be saved under the
selected Structure object.

Opens screen for changing parameters and limits.

Refer to chapter 6.1.2 Setting parameters and
limits of single tests for more information.

Uiso
Type Riso

Limit{Riso)

Adds comment to the measurement. The
instrument opens keypad for entering a comment.

Opens help screens.

Enters cross selector to select test or
R‘s°1 0'08 Wik \/ measurement.

> Bl

IOng on Um 525v

Expands column in control panel.

|
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6.1.6 Editing graphs (Harmonics)

5 Harmonics
Us. 10, Urdiy

THou 0.2 %
THDi 0.04 A
U:hi 229v
I: 2 Asdiy : hi 4.99 A

Limit(THDu)

Figure 6.5: Example of Harmonics measurement results
Options for editing graphs (start screen or after measurement is finished)

Plot edit
Opens control panel for editing graphs.

Increase scale factor for y-axis.

Decrease scale factor for y-axis.

Toggle between U and | graph to set scale factor

Exits from editing graphs.

PEE 858 B
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6.1.7 Single test (inspection) screens

Visual and Functional inspections can be treated as a special class of tests. Items to be visually
or functionally checked are displayed. In addition on-line statuses and other information are
displayed. Type of inspection depends on type and profile of the instruments.

5 Inspection [ 14:41

Visual Machine IEC/EN 60204

@7 = Protective_measures

Protection against direct contact

@7 Protection against indirect contact

Size of conductors

Overcurrent protective devices

Figure 6.6: Inspection screen organisation

Legend

Overall status of the inspection
Selected inspection

Item

Child items

Status fields (for items and child items)

o O B~ W N P

Control panel (available options)

6.1.7.1 Single test (inspection) start screen

5 Inspection

Visual Machine IEC/EN 60204

= Protective_measures
Protection against direct contact
Protection against indirect contact
Size of conductors

Overcurrent protective devices

Figure 6.7: Inspection start screen

Options (inspection screen was opened in Memory organizer or from Single test main
menu)
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- Starts the inspection.

2 Opens help screens. Refer to chapter 6.1.8 Help screens for more
. information.

6.1.7.2 Single test (Inspection) screen during test

fha) Inspection 5 Inspection

Visual Machine IEC/EN 60204 Visual Machine IEC/EN 60204

= Protective_measures =/ Protective_measures

Protection against direct contact Protection against direct contact

Protection against indirect contact Protection against indirect contact

D D Size of conductors

Overcurrent protective devices

Size of conductors

Overcurrent protective devices
Figure 6.8: Inspection screen (during inspection)
Options (during test)

Visual Machine IEC/EN 60204 Selects item.

= Protective_measures

Protection against indirect contact D

Stops the inspection.

Applies a pass to the selected item or group of items.
Applies a fail to the selected item or group of items.
Clears status in selected item or group of items

Applies checked status to selected item or group of
items.

A status can be applied

m

Multiple taps toggles between statuses.

Toggle between statuses.

Goes to the result screen.

gE= -OENEN
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Rules for automatic applying of statuses:
»  The parent item(s) can automatically get a status on base of statuses in child items.

»

3

the fail status has highest priority. A fail status for any item will result in a fail status in all
parent items and an overall fail result.

if there is no fail status in child items the parent item will get a status only if all child items
have a status.

Pass status has priority over checked status.

»  The child item(s) will automatically get a status on base of status in the parent item.

»

Notes:

All child items will get the same status as applied to the parent item.

» Inspections and even inspection items inside one inspection can have can have different
status types. For example some basic inspections don’t have the ‘checked’ status.
»  Only inspections with overall statuses can be saved.

6.1.7.3 Single test (Inspection) result screen

5 Inspection

Visual Machine IEC/EN 60204

=l Protective_measures
Protection against direct contact
Protection against indirect contact
Size of conductors

Overcurrent protective devices

Figure 6.9: Inspection result screen

Options (after inspection is finished)

Starts a new inspection.

Saves the result.

A new inspection was selected and started from a Structure object in the structure
tree:

»  The inspection will be saved under the selected Structure object.
A new inspection was started from the Single test main menu:
»  Saving under the last selected Structure object will be offered by default. The
user can select another Structure object or create a new Structure object. By
1]
pressing the key in Memory organizer menu the inspection is saved
under selected location.
An empty inspection was selected in structure tree and started:

»  The result(s) will be added to the inspection. The inspection will change its
status from ‘empty’ to ‘finished’.

An already carried out inspection was selected in structure tree, viewed and then
restarted:
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» A new measurement will be saved under the selected Structure object.

El Adds comment to the measurement. The instrument opens keypad for entering a
comment.

Opens help screens. Refer to chapter 6.1.8 Help screens for more information.

6.1.7.4 Single test (inspection) memory screen

5 Memory 2/2: Inspection

Visual Machine IEC/EN 60204

= Protective_measures
Protection against direct contact
Protection against indirect contact
Size of conductors

Overcurrent protective devices

Figure 6.10: Inspection memory screen

Options
c Retest

Enters screen with ‘empty’ measurement.

L——IQ Enters view mode.
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6.1.8 Help screens

Help screens contain diagrams for proper connection of the instrument.

9 HELP 3/49: R iso 1/3

Figure 6.11: Examples of help screens

Opens help screen.

\ﬁ\; Goes to previous / next help screen.

Back to test / measurement menu.
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6.1.9

Recall single test results screen

5 Memory:Riso

Riso1 0l1 3 MO V

Um 525v

Cc

Uiso
Type Riso

Limit(Riso) 25.11.2014
14:46:12

Figure 6.12: Recalled results of selected measurement, example of insulation resistance

Options

o

Uiso
Type Riso
Limit{Riso)

recalled results

Retest
Enters starting screen for a new measurement.

Refer to chapter 6.1.3 Single test start screen for
more information.

Opens menu for viewing parameters and limits.

Refer to chapter 6.1.2 Setting parameters and
limits of single tests for more information.

Expands column in control panel.
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Tests and measurements

7 Tests and measurements

See chapter 6.1 Selection modes for instructions on keys and touch screen functionality.

7.1 Voltage, frequency and phase sequence

5 Voltage

Un ___
Ulpe __ _
Unpe __ _

< <<

System
Earthing system

5 Voltage

Un ___V

Ulpe ___V

Unpe ___V

System 1-phase

Limit type Yo

Earthing system TNTT

Nominal voltage 230V L PE
Low limit Uln{Uln) 0% e 00
High limit Uln{Uln 10 % — 0

Figure 7.1: Voltage measurement menu

Measurement parameters

System?
Limit type
Earthing system

Nominal voltage?
1)
2)

Voltage system [-, 1-phase,3-phase]

Type of limit [Voltage, %]

Earthing system [TN/TT, IT]

Nominal voltage [Custom, 110 V, 115V, 190 V, 200 V, 220 V, 230V,
240V, 380V, 400V, 415 V]

There is no limits to set if System parameter is set to ‘.
Active only if limit type parameter is set to %.

Refer to chapter 4.6.8 Settings for more information.

Measurement limits for TN/TT earthing system:

Low limit UIn®
High limit UIn®
Low limit UIn®
High limit UIn?
Low limit Ulpe®*?
High limit Ulpe®?
Low limit Unpe®?
High limit Unpe®¥
Low limit U12%
High limit U12°
Low limit U13®
High limit U13®
Low limit U23®
High limit U23®
Low limit UII®
High) limit UII®

3

Min. voltage [Off, Custom, 0 V ... 499 V]
Max. voltage [Off, Custom, O V ... 499 V]
Min. voltage [Off, Custom, -20% ... 20%]
Max. voltage [Off, Custom, -20% ... 20%]
Min. voltage [Off, Custom, O V ... 499 V]
Max. voltage [Off, Custom, 0 V ... 499 V]
Min. voltage [Off, Custom, 0 V ... 499 V]
Max. voltage [Off, Custom, 0 V ... 499 V]
Min. voltage [Off, Custom, 0 V ... 499 V]
Max. voltage [Off, Custom, 0 V ... 499 V]
Min. voltage [Off, Custom, 0V ... 499 V]
Max. voltage [Off, Custom, 0 V ... 499 V]
Min. voltage [Off, Custom, O V ... 499 V]
Max. voltage [Off, Custom, 0 V ... 499 V]
Min. voltage [Off, Custom, -20% ... 20%)]
Max. voltage [Off, Custom, -20% ... 20%]

In case of 1-phase voltage system and limit type set to voltage.

4)
5)
6)

In case of 1-phase voltage system and limit type se to %.
In case of 3-phase voltage system and limit type set to voltage.
In case of 3-phase voltage system and limit type set to %.
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Measurement limits for IT earthing system:

Low limit U12"9 Min. voltage [Off, Custom, 0V ... 499 V]
High limit U12"®  Max. voltage [Off, Custom, 0 V ... 499 V]
Low limit U12% Min. voltage [Off, Custom, -20% ... 20%]
High limit U12% Max. voltage [Off, Custom, -20% ... 20%]
Low limit Ulpe™®  Min. voltage [Off, Custom, 0 V ... 499 V]
High limit Ulpe™® Max. voltage [Off, Custom, 0 V ... 499 V]
Low limit U2pe”®  Min. voltage [Off, Custom, O V ... 499 V]
High limit U2pe”®  Max. voltage [Off, Custom, 0 V ... 499 V]

Low limit U13? Min. voltage [Off, Custom, 0 V ... 499 V]
High limit U13? Max. voltage [Off, Custom, 0 V ... 499 V]
Low limit U23? Min. voltage [Off, Custom, 0V ... 499 V]
High limit U23? Max. voltage [Off, Custom, 0 V ... 499 V]
Low limit UII*® Min. voltage [Off, Custom, -20% ... 20%]

High limit UII'® Max. voltage [Off, Custom, -20% ... 20%]
" In case of 1-phase voltage system and limit type set to voltage.
® |n case of 1-phase voltage system and limit type set to %.
% |n case of 3-phase voltage system and limit type set to voltage.
19 |n case of 3-phase voltage system and limit type set to %.

Connection diagrams

¥, >

[ .* ® 123 3.2.1
|
'
-

L/

Figure 7.3: Connection of Plug commander and 3-wire test lead in single-phase system
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Measurement procedure

Enter the Voltage function.

Set test parameters / limits.

Connect test cable to the instrument.

Connect test leads to object under test (see Figure 7.2 and Figure 7.3).
Start the continuous measurement.

Stop the measurement.

Save results (optional).

5 Voltage

uin 230v
Ulpe 230V
Unpe Ov

Freq 50.0 Hz
System 1phase
Limit type %
Earthing system TNTT
Nominal voltage 230V
Lovr limit Uln{UIn) 40 %
High limit Uln{Uln

5 Voltage

ui2 402v
u13 401 v
u23 401 v

Freq 50.0 Hz Field 123
System 3phase
Limit type %o
Earthing system TNAT

Nominal voltage 400 ¥ L
Low limit Ull(U12,U13,U23) -l.. o
High limit Ull(U12,U13,U23 i

Figure 7.5: Example of Voltage measurement results in three-phase system

Measurement results / sub-results

Single-phase TN/TT system:

Uln
Ulpe
Unpe
Freq

Voltage between phase and neutral conductors
voltage between phase and protective conductors
voltage between neutral and protective conductors
frequency

Single phase IT system:

Uiz
Ulpe
U2pe
Freq

voltage between phases L1 and L2
voltage between phase L1 and PE
voltage between phase L2 and PE
frequency
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Three-phase TN/TT and IT system:

Uiz voltage between phases L1 and L2
ui3 voltage between phases L1 and L3
u23 voltage between phases L2 and L3
Freq  frequency

Field 1.2.3 - correct connection — CW rotation sequence
3.2.1 - invalid connection — CCW rotation sequence
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7.2

R iso — Insulation resistance

Uiso
Type Riso
Limit{Riso)

Figure 7.6: Insulation resistance measurement menu

Measurement parameters / limits

Uiso Nominal test voltage [50 V, 100 V, 250 V, 500 V, 1000 V, 2500 V]

Tvoe Riso? Type of test [-, L/PE, L/N, N/PE, L/L, L1/L2, L1/L3, L2/L3, L1/N, L2/N, L3/N,
yp L1/PE, L2/PE, L3/PE]

Limit(Riso)  Min. insulation resistance [Off, Custom, 0.01 MQ ... 100 MQ]

Y Insulation measurement depends on Type Riso parameter setting, see table below.
Type Riso 3-wire test lead and Tip commander 2.5 kV test lead
parameter measuring terminals measuring terminals

(Uns=1kV) (Uy =2.5kV)
L-N
Lx-N Land N
L/L
Lx-Ly HV+ and HV-
L-PE
Lx-PE L and PE
N-PE N and PE

Table 7.1: Insulation resistance measuring terminals and Type Riso parameter

dependency
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Connection diagrams

L1
L2
L3

»ss PE

L1
L2
L3

s PE

L1
L2
L3

“ss PE

Figure 7.7: Connections of 3-wire test lead and Tip commander (Uy< 1 kV)

L1
L2
L3

N
“ss PE

Figure 7.8: Connection of 2.5 kV test lead (Uy =2.5 kV)
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Measurement procedure

Riso1 0l1 6Mﬂ V

Um

Uiso
Type Riso

Limit(Riso) E oo
°

Enter the R iso function.

Set test parameters / limits.

Disconnect tested installation from mains supply and discharge installation as required.
Connect test cable to the instrument.

Connect test leads to object under test (see Figure 7.7 and Figure 7.8).

Different test cable must be used for testing with nominal test voltage Uy < 1000 V and
Un= 2500 V. Also different test terminals are used.

The standard 3-wire test lead, Schuko test cable or Plug / Tip commanders can be used
for the insulation test with nominal test voltages < 1000 V.

For the 2500 V insulation test the two-wire 2.5 kV test lead should be used.

Start the measurement. A longer press on = ' key or a longer press on ‘Start test’
option on touch screen starts a continuous measurement.

Stop the measurement. Wait until object under test is fully discharged.

Save results (optional).

R iso (EEEE] 14:52 5 Riso

Riso 1 loo MQ x

525v um 525v

Uiso
Type Riso

Limit(Riso) 5o0% g8
°

Figure 7.9: Examples of Insulation resistance measurement result

Measurement results / sub-results

Riso Insulation resistance

Um

Actual test voltage
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7.2.1 Load pretest

High Insulation voltage can potentially damage the connected appliances during the Insulation
measurement. This misuse can be prevented by enabling Load pretest functionality in Settings
menu. Load pretest measures the impedance on test terminals with low and safe a.c. voltage. If
impedance lower than 50 kQ is detected, warning message is displayed, allowing to disconnect
the appliances before test voltage is applied (see Figure 7.10). Insulation measuring voltage is
applied to the test terminals only after YES is selected. NO will abort the measurement.

If impedance higher than 50 kQ is measured during the Load pretest, Insulation test will follow
automatically.

Load pretest terminals

Test Type Riso 3-wire test lead and Tip 2.5 kV test lead
function parameter commander measuring terminals  measuring terminals
(U< 1 kV) (Un =2.5kV)

Riso -

L/N

Lx/N L-N x

L/L

Lx/Ly

L/PE

Lx/PE L-PE *

N/PE N-PE x
Riso - all L-N, L-PE, N-PE x
TP PRUPPPPPPPON not applicable

Table 7.2: Insulation resistance measuring terminals and Load pretest dependency

Warning!

Z = 50 kOhm. Loads connected?

Do you want to proceed?

Uiso
Type Riso
Limit(Riso)

Figure 7.10: Load pretest warning message

110



MI 3155 EurotestXD Test and measurements

7.3 R iso all — Insulation resistance

5 Riso-all
R

L-N ___MO ____V
L-PE ___MO ___V
N-PE ___MOQ ___V

Uiso
Limit{RIn,Rlpe,Rnpe)

Figure 7.11: Riso - all measurement menu
Measurement parameters / limits

Uiso Nominal test voltage [50 V, 100 V, 250 V, 500 V, 1000 V]
Limit  Min. insulation resistance [Off, Custom, 0.01 MQ ... 100 MQ]

Insulation is always measured between all three test leads.
Connection diagrams

- L1

- E 5 A L2

- - L3
o L = N

** PE

Figure 7.12: Connection of 3-wire test lead and Tip commander

Measurement procedure

»  Enter the R iso - all function.
»  Set test parameters / limits.
»  Disconnect tested installation from mains supply and discharge installation as required.
»  Connect test cable to the instrument.
»  Connect test leads to object under test (see Figure 7.12).
The standard 3-wire test lead, Schuko test cable or Plug / Tip commanders can be used.
»  Start the measurement.
»  Wait until object under test is fully discharged.
»  Save results (optional).
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5 Riso-all 5 Riso=-all (THEE 07:29
R Um R Um
LN 10.14Ma 525ve/ LN 1.41me 525v K

L-PE 4.49mn 525v
N-PE 3.02mM0 525v

L-PE 24.4m0 525v
N-PE14.24M0 525V

Uiso 500V
Limit{RIn,Ripe,Rnpe) 2 M0

Uiso 500V N
Limit{RIn,Ripe,Rnpe) 2 M0 oe

-

L
o0
-
Figure 7.13: Examples of R iso - all measurement result

Measurement results / sub-results

L-N Insulation resistance between L and N terminals
Riso L-PE Insulation resistance between L and PE terminals
N-PE Insulation resistance between N and PE terminals
L-N Actual test voltage between L and N terminals
Um L-PE  Actual test voltage between L and PE terminals
N-PE Actual test voltage between N and PE terminals
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7.4  The DAR and Pl diagnostic

DAR (Dielectric Absorption Ratio) is ratio of insulation resistance values measured after 15
seconds and after 1 minute. The DC test voltage is present during the whole period of the
measurement.

R 1 min
DAR = 1s0( )
Riso(15s)

PI (Polarization Index) is the ratio of insulation resistance values measured after 1 minute and
after 10 minutes. The DC test voltage is present during the whole period of the measurement

_ R150(10 mln)
"~ R;so(1 min)

For additional information regarding Pl and DAR diagnostic, please refer to Metrel's handbook
Modern insulation testing.

5 Diagnostic test

MO
Y

Riso
Um

Time: 00:00

Figure 7.14: Diagnostic test menu

Measurement parameters / limits
Uiso Nominal test voltage [500 V, 1000 V, 2500 V]

Connection diagrams

- L1
= L2
L3

.......... ¥l speqduskguens PE

Figure 7.15: Connection of 3-wire test lead and Tip commander (Uy< 1 kV)
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L1
L2
L3

. ..I,.... PE

=é

Figure 7.16: Connection of 2.5 kV test lead (Uy = 2.5 kV)

Measurement procedure

»  Enter the Diagnostic test function.

»  Set test parameters / limits.

»  Disconnect tested installation from mains supply and discharge installation as required.

»  Connect test cable to the instrument.

»  Connect test leads to object under test (see Figure 7.15 and Figure 7.16).

Different test cable must be used for testing with nominal test voltage Uy < 1000 V and
Un= 2500 V. Also different test terminals are used.

The standard 3-wire test lead, Schuko test cable or Plug / Tip commanders can be used
for the diagnostic test with nominal test voltages < 1000 V. For the 2500 V diagnostic
test the two-wire 2.5 kV test lead should be used.

»  Start the measurement. Internal timer begins to increment. When internal timer reaches
1 min R60 and DAR factor are displayed and short beep is generated. Measurement
can be interrupted at any time.

»  When internal timer reaches 10 min also PI factor is displayed and measurement is
completed. Wait until object under test is fully discharged.

»  After the measurement is finished wait until tested item is fully discharged.

»  Save results (optional).

5 Dpiagnostic test (EEEE 13:15 5 Dpiagnostic test (HEE 10:49
Riso100.8 Mmn réo111.2mMn Riso 99.8 Mn r60109.6 Mn
um 525v par 1.00 um 2625v par 1.00
ri 0.91 i 0.91
Time: 09:59 Time: 10:00

b}

or

s 0

Figure 7.17: Examples of Diagnostic test result

Measurement results / sub-results
Riso Insulation resistance

Um  Actual test voltage

R60 Resistance after 60 seconds
DAR Dielectric absorption ratio

Pl Polarization index
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7.5 Varistor test

Measuring principle

A voltage ramp starts from 50 V and rises with a slope of 100 V/s (Range parameter set to 1000
V) or 350 V/s (Range parameter set to 2500 V). The measurement ends when the defined end
voltage is reached or if the test current exceeds the value of 1 mA.

B varistor CHEEE 14:36

Uac v

Ude ___V

1lim
System

Range
o P

H
1

or

Lowr limit(Uac) 1

High limit(Uac)

= 9

Figure 7.18: Varistor test main menu

Measurement parameters / limits

[1im Current limit [1.0 mA]
System System [-, TT, TN, TN-C, TN-S]
Range Test voltage range [1000 V, 2500 V]

Low limit (Uac) Low breakdown limit value
1000 V range [Off, 50 V ... 620 V]
2500 V range [Off, 50 V ... 1550 V]
High limit (Uac) High breakdown limit value
1000 V range [Off, 50 V ... 620 V]
2500 V range [Off, 50 V ... 1550 V]

Test circuit for Varistor test

I
- ~
= s o
=) Z o

Figure 7.19: Connection of 3-wire test lead and Tip commander (Range: 1000 V)
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Figure 7.20: Connection of 2.5 kV test lead (Range: 2500 V)

Measurement procedure

»  Enter the Varistor test function.
»  Set test parameters / limits.
»  Connect test cable to the instrument.

»  Connect test leads to object under test (see Figure 7.19 and Figure 7.20).
Different test cable must be used if testing at Range: 1000 V or 2500 V. Also different

test terminals are used.

The standard 3-wire test lead, or Tip commander can be used for the Varistor test when
testing at Range: 1000 V. If Range: 2500 V is selected, the two-wire 2.5 kV test lead

should be used for the Varistor test.
»  Start the measurement.

The measurement ends when the defined end voltage is reached or if the test current

exceeds the value of 1 mA.

»  After the measurement is finished wait until tested item is fully discharged.

»  Save results (optional).

) Varistor

Uac 250\!

Ude 400v

1lim
System
Range

Lows limit(Uac)
High limit{Uac)

) Varistor

Uac 51 1 v x

Ude 817v

1lim
System

Range

Lowr limit{Uac) .
High limit{Uac) L.

Figure 7.21: Examples of Varistor test result

Measurement results / sub-results

Uac Calculated a.c. breakdown voltage
Udc Breakdown voltage

Meaning of the Uac voltage

Protection devices intended for a.c. network are usually dimensioned approx. 15 % above peak
value of the nominal mains voltage. The relation between Udc and Uac is following:
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Udc

Uac ~ ————
1.15 x V2

Uac voltage may be directly compared with the voltage declared on tested protection
device.

7.6 R low — Resistance of earth connection and
equipotential bonding

Output LN
Bonding
Current standard

Limit(R) 1.0 0

Figure 7.22: R low measurement menu

Measurement parameters / limits

Output? [LPE, LN]
Bonding [Rpe, Local]
Current [standard, ramp]

Limit(R) Max. resistance [Off, Custom, 0.1 Q ... 20.0 Q]
Y R low measurement depends on Output parameter setting, see table below.

Output  Test terminals
LN L and N
LPE L and PE

Connection diagram

f—PEILZi

N/L2
|
|
‘ L
L1

e0®

Figure 7.23: Connection of 3-wire test lead plus optional Extension lead
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Measurement procedure

»  Enter the R low function.

»  Set test parameters / limits.

»  Connect 3-wire test lead to the instrument.

»  Compensate the test leads resistance if necessary, see section 7.8.1 Compensation of
test leads resistance.

»  Disconnect tested installation from mains supply and discharge insulation as required.

»  Connect test leads, see Figure 7.23.

»  Start the measurement.

»  Save results (optional).

5 R low
10.06. X
R+ 10.10 R- 10.10

Output LN
Bonding Rpe

Output LN
Bonding Rpe
Current standard

Limit(R) 100

Current standard
Limit{R) 1.0 0

-
- op
-

(-o.-

Figure 7.24: Examples of R low measurement result
Measurement results / sub-results
R Resistance

R+ Result at positive test polarity
R-  Result at negative test polarity

7.7 R low 4W

5 Riowaw (THEE 12:29

R Q
I N
—_——1
Bonding
Limit(R) A o

Figure 7.25: R low 4W measurement menu

Measurement parameters / limits

Bonding [Rpe, Local]
Limit(R) Max. resistance [Off, Custom, 0.1 Q ... 20.0 Q]
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Connection diagram

00@

|
|

Figure 7.26: Connection of 4-wire test lead plus optional extension leads

Measurement procedure

»  Enter the R low 4W function.

»  Set test parameters / limits.

»  Connect 4-wire test lead to the instrument.

»  Disconnect tested installation from mains supply and discharge insulation as required.

»  Connect test leads to device under test, see Figure 7.26. Use extension leads if
necessary.

»  Start the measurement.

»  Save results (optional).

D Riowaw CINNE 12:29 D Riowaw CINEE 12:34

R+ 0.50 rR- 0.50

Bonding
Limit(R)

Bonding

. P1C1  C2P2
Limit{R) o e e

Figure 7.27: Examples of R low 4W result

Measurement results / sub-results

R Resistance
R+ Result at positive test polarity
R-  Result at negative test polarity

119



MI 3155 EurotestXD Test and measurements

7.8 Continuity — Continuous resistance measurement
with low current

5 continuity

Figure 7.28: Continuity resistance measurement menu
Measurement parameters / limits
Sound [On*, Off]
Limit(R) Max. resistance [Off, Custom, 0.1 Q ... 20.0 Q]

*Instrument sounds if resistance is lower than the set limit value.

Connection diagrams

Figure 7.29: Tip commander and 3-wire test lead applications
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Measurement procedure

»  Enter the Continuity function.

»  Set test parameters / limits.

»  Connect test cable to the instrument.

»  Compensate the test leads resistance if necessary, see section 7.8.1 Compensation of
test leads resistance.

»  Disconnect device under test from mains supply and discharge it as required.

»  Connect test leads to device under test, see Figure 7.29.

»  Start the continuous measurement.

»  Stop the measurement.

»  Save results (optional).

) Continuity

. 9.7. X

A A
Sound Sound
Limit{R) L PE N Limit{R) L
L ] o] L] L ]
\.. * = .-) \- +

Figure 7.30: Examples of Continuity resistance measurement result

5 Continuity

R o-zg

Measurement results / sub-results
R Resistance
7.8.1 Compensation of test leads resistance
This chapter describes how to compensate the test leads resistance in R low and Continuity
functions. Compensation is required to eliminate the influence of test leads resistance and the

internal resistances of the instrument on the measured resistance. The lead compensation is
therefore a very important feature to obtain correct result.

symbol is displayed if the compensation was carried out successfully.

Connections for compensating the resistance of test leads

N N _
PE PE L

N
L L PE

extension lead

Figure 7.31: Shorted test leads
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Compensation of test leads resistance procedure

»  Enter R low or Continuity function.
»  Connect test cable to the instrument and short all test leads together, see Figure 7.31.

»  Touch the E key to compensate leads resistance.

5 R low

Rcal (LN) 0.00.
Rcal (LPE) 0.00.

5 R low

Rcal (LN) 0.58.
Rcal (LPE) 0.58.

Output Output

o

e O

Limit(R; ChmibiE
0

Figure 7.32: Result with old and new calibration values
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7.9 Testing RCDs

Various test and measurements are required for verification of RCD(s) in RCD protected
installations. Measurements are based on the EN 61557-6 standard.
The following measurements and tests (sub-functions) can be performed:

Contact voltage,

»
»  Trip-out time,
»  Trip-out current and
»  RCD Auto test.
5 rent
t AN ms

Use
Type

1 AN
Test
Limit Ue

5 Repl
t IAN x1
IA I S E— mA t IAN x5 —__ms ___ms
UclAh ___ VW tIAN 0.5 ___ms ———ms
Uec ___ VW tiA —— 18 —__mfA e _mA
Uc v

Use

RGD type
1 AN
Phase

Use fixed

b}

or

1

Selectivity
Test

- @

Selectivit

Figure 7.33: RCD menus

Test parameters / limits

| AN Rated RCD residual current sensitivity [10 mA, 15 mA, 30 mA,
100 mA, 300 mA, 500 mA, 1000 mA]

I AN/ | ANdc Rated RCD residual current sensitivity for special RCDs types
[30mA/6mAd.c.,-/6mAd.c.]”

RCD type RCD type [AC, A, F, B, B+, EV RCD", Ml RCDY, EV RCMY)]

Use RCD / PRCD selection [fixed, PRCD, PRCD-2p, PRCD-3p, PRCD-S,
PRCD-S+, PRCD-K, other]

Selectivity Characteristic [G, S]

X IAN Multiplication factor for test current [0.5, 1, 2, 5]

X IAN d.c. Multiplication factor for d.c. test current [0.5, 1, 10, 33.33, 50] ¥

Phase Starting polarity [(+), (-), (+,-)]

Test Test [, L/PE, L1/PE, L2/PE, L3/PE]

Test Test current shape [a.c., d.c.]?

Sensitivity Sensitivity [standard, Ipe monitoring] ¥

Uc (P) Contact voltage, external probe [On, Off]

Limit Uc Conventional touch voltage limit [Custom, 12 V, 25V, 50 V]

RCD Standard Refer to chapter 4.6.8.2 RCD standard for more information.

EV RCD/RCM Standard Refer to chapter 4.6.8.3 EV RCD/RCM standards for more
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information.
Earthing system Refer to chapter 4.6.8 Settings for more information.

Y parameter is available only when parameter Use is set to other (for Electrical Vehicle

(EV) RCDs/RCMs and Mobile installations (MI) RCDs).

Parameter is available only when RCD | or RCD t test is selected and parameter Use is
set to ‘other’.

Parameter is available only when parameter ‘Use’ is set to PRCD, PRCD-3p, PRCD-S+
or PRCD-K.

2)

3)

Connection diagrams

A 1012

=a
=

Figure 7.35: Connection for Uc(P) measurement

7.9.1 RCD Uc - Contact voltage

. 1 . . .
Measuring current up to 3 of nominal residual current is used for measurement of contact
voltage.

Contact voltage measurement is performed before trip-out time/current tests. If limit voltage
(e.g. 50 V) is reached during this pre-test, trip-out test is aborted for safety reason.

7.9.1.1 RCD Uc(P) — Contact voltage with external probe
Contact voltage measurement can also be performed using external test probe. Place external

probe to reference earth potential.
For connection see Figure 7.35 Connection for Uc(P) measurement.
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Before the contact voltage measurement make sure that Uc(P) parameter is set to On.
Test procedure

»  Enter the RCD Uc function.

»  Set test parameters / limits.

»  Connect test cables to the instrument.

» Connect L, N and PE of 3-wire test lead or Plug commander to the object under test,
see Figure 7.34.

» Connect test lead to P/S terminal and external earthed point (optional, see Figure
7.35).

»  Start the measurement.

»  Save results (optional).

The contact voltage results Uc and Uc(P) relate to the rated nominal residual current of the
RCD and are multiplied by an appropriate factor (depending on RCD type and type of test
current). The 1.05 factor is applied to avoid negative tolerance of result. See Table 7.3 for
detailed contact voltage calculation factors.

Contact voltages Uc and Uc(P

RCD type propo%tional to ) Rated I
AC, EV, Ml (a.c. part) G 1.05xl any

AC S 2x1.05x 4y

A F G 1.4x1.05x |,y > 30 mA

A F S 2x1.4x1.05xI

A F G 2x1.05x| <30 mA

A F S 2x2x1.05x|zn

B, B+ G 2x1.05xIn any

B, B+ S 2x2x1.05x],n

Table 7.3: Relation between Uc, Uc(P) and I

Fault Loop resistance is indicative and calculated from Uc result (without additional proportional

factors) according to: R, = IU—C
AN

5 Repue (IEEE] 08:17 5 RecpDue
Uc 1 I1 v V Uc 63I8V x
rRi 100n ey 1.1v RI 596 UcP) 58.6 v

Use
Type

Use
Type

1 AN

Test o e2308 0 o
Limit Uc

1 AN 0 BE

Test o e2308 0 o
Limit Uc
230

Figure 7.36: Examples of Contact voltage measurement result

Test result / sub-results

Uc Contact voltage
Uc(P) —if selected Contact voltage, external probe
RI Fault loop resistance
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7.9.2 RCDt-Trip-outtime

Test procedure

Enter the RCD t function.

Set test parameters / limits.

Connect test cable to the instrument.

Connect 3-wire test lead or Plug commander to the object
under test, see Figure 7.34.

»  Start the measurement.

»  Save results (optional).

4
4
4
4

5 Rrept UHEEN 08:23 5 Rrept

t AN 18l9ms V

ue 1.1v

can 2300, X

ue 1.1v

Figure 7.37: Examples of Trip-out time measurement result

Test results / sub-results

t AN Trip-out time
Uc Contact voltage for rated Iy

7.9.3 RCD |- Trip-out current

The instrument increases the test current in small steps through appropriate range as follows:

Slope range

RCD type Start value End value Waveform
AC 0.2xlN 1.1xln Sine
IEC 62752: .
EV RCD, EV RCM, MI RCD (a.c. part) 0.2xlu 1.0xlaw Sine
IEC 62955 .
EV RCD, EV RCM, MI RCD (a.c. part) 0.2xIan 1.0xlan Sine
A, F (s> 30 mA) 0.2x0an 1 5xla

Pul
A, F (I = 10 mA) 0.2xI5n 2 2xIun ulsed
B, B+ O.ZXIAN 2-2XIAN DC
IEC 62752:
EV RCD, EV RCM, MI RCD (d.c. part) 1.2 mA 6.0 mA DC
IEC 62955
EV RCD, EV RCM, MI RCD (d.c. part) 1.2 mA 6.0 mA pC

Table 7.4: Relation between RCD type, slope range and test current

Maximum test current is |, (trip-out current) or end value in case the RCD didn’t trip-out.
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Test procedure

»  Enter the RCD I function.

»  Set test parameters / limits.

»  Connect test cable to the instrument.

»  Connect 3-wire test lead or Plug commander to the object under test, see Figure 7.34.
»  Start the measurement.

»  Save results (optional).

5 Rrep I 15:46 5 Rrep

o 885.0.. V «110.0.. X

ucia 10.2v UclA ___V
uc 12.0v tia 20.9ms uc 12.0v tlA ___ms

Use Use
RGD type

RGD type
1 AN

1 AN
Phase Phase
Selectivity

Selectivity
Test - 230

Test

Figure 7.38: Examples of Trip-out current measurement result
Test results / sub-results

1A Trip-out current

Uc Contact voltage

Uc IA Contact voltage at trip-out current 1A or no value if the RCD didn’t trip
t1A Trip-out time at trip-out current 1A
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7.10 RCD Auto — RCD Auto test

RCD Auto test function performs a complete RCD test (trip-out time at different residual
currents, trip-out current and contact voltage) in one set of automatic tests, guided by the
instrument.

RCD Auto test procedure

RCD Auto test steps Notes
»  Enter the RCD Auto function.
v Set test parameters / limits.
»  Connect test cable to the instrument.
v Connect 3-wire test lead or Plug commander to the
object under test, see Figure 7.34

»  Start the measurement. Start of test

Test with Iy d.c., (+) positive polarity (step 1) V. RCD should trip-out
»  Re-activate RCD.

Test with Iy d.c., (-) negative polarity (step 2) Y. RCD should trip-out
»  Re-activate RCD.

Test with I, (+) positive polarity (step 3) 2. RCD should trip-out

RCD should not trip-out during
non-operating time for a.c.
residual current (IEC 62955).

»  Re-activate RCD if required.

Test with I, (-) negative polarity (step 4) 2. RCD should trip-out

RCD should not trip-out during
non-operating time for a.c.
residual current (IEC 62955).

»  Re-activate RCD if required.

Test with 5xl,y, (+) positive polarity (step 5) 2. RCD should trip-out

»  Re-activate RCD.
Test with 5xl,y, (-) negative polarity (step 6) 2. RCD should trip-out

»  Re-activate RCD.
Test with Vaxl, (+) positive polarity (step 7) 2. RCD should not trip-out
Test with “xl,y, (-) negative polarity (step 8) 2. RCD should not trip-out
Trip-out current test, (+) positive polarity (step 9) 2. RCD should trip-out

»  Re-activate RCD.
Trip-out current test, (-) negative polarity (step 10) 2. RCD should trip-out

. Re-activate RCDY.
Trip-out current test for d.c. part, (+) polarity (step 11). RCD should trip-out
. Re-activate RCDV.

Trip-out current test for d.c. part, (-) polarity (step 12). RCD should trip-out
»  Re-activate RCD.
Save results (optional). End of test

2 Steps 1, 2 11 and 12 are performed only when parameter Use is set to ‘other’ and parameter Type
is set to ‘EV RCD’, ‘EV RCM’ or ‘MI RCD’. Trip-out times are measured according to IEC 62752 or
IEC 62955.

2 When parameter Use is set to ‘other’ and parameter Type is set to ‘EV RCD’, ‘EV RCD’ or ‘Ml
RCD’, trip-out times or non-operating times for a.c. residual current are measured according to IEC
62752 or IEC 62955.
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5O ReD Auto
)
t 18N d.c. x1389.6 ms

t I8N x1 ms
t 14N x5 ms
t IAN x0.5 ms
1.3 mA
1A d.c. ma
Uc 0.4v

Use

Type
1AM /1 ANd.c. 30 mA

Test

5 Rep Auto
i+
t 18N d.c. x1389.6 ms

t 14N x4 136.6 ms
t IAN x5 ms
t IAN x0.5 ms
1.3 mA
1A d.c. mA
Uc 0.2v

Use

Type
1AM /1ANd.c. 30 mA

Test

D RcD Aute
i+
t 14N d.c. x1389.6 ms

£ 14N x1 136.6 ms
t IAN x5 29.7 ms
t 14N x0.5 ms
1A mA
1A d.c. mA

Uc

Use

Type

IT1AN/1ANd.c. 30 mA
Test

5 ReD Aute
i+
t 14N d.c. x1389.6 ms

t IAN x1 136.6 ms
t 14N x5 29.7 ms
tIANx0.5 =300 ms
1.3 ma
1A d.c. mA

Uc
(173

Type
1AN/1ANd.c. 30 mA

Test

3}
380.4ms
ms
ms
ms
mA
mA

#
380.4ms
130.8 ms
ms
ms
mA
mA

)
3804 ms
130.8 ms

29.9 ms
ms
mA
mA

5 ReD Aute
(+)
t 18N d.c. x1389.6 ms

t 18N x1 ms
t 14N x5 ms
t I1AN x0.5 ms
1.% ma
18 d.c. mAa
Uc 0.2v

Use
Type
IAN /1 AN d.c. 30 mA

Test

5 Rep Auto
(+)
t 18N d.c. x1389.6 ms

t 18N 1 136.6 ms
t IAN x5 ms
t IAN 0.5 ms
[F.% ma
1A d.c. mA
Uc 0.6 v

Use
Type
IAN/1ANd.c. 30 mA

Test

D Recp Aute
(+)
t 18N d.c. x1389.6 ms

t 18N 1 136.6 ms
t IAN x5 29.7 ms
t 14N x0.5 ms
1A mA
1A d.c. mA

Uc

Use

Type

IAN/1BANd.c. 30 mA
Test

5 ReD Aute
(+)
t 18N d.c. x1389.6 ms

t IAN x4 136.6 ms
t 1N x5 29.7 ms
tIANXx0.5 =300 ms

1.% ma
18 d.c. mAa
Uc

Use

Type

IAN /1 AN d.c. 30 mA
Test

)
3804 ms
ms
ms
ms
mA

5]
380.4 ms
130.8 ms

ms
ms
mA
mA

)
380.4ms
130.8 ms
29.9 ms
ms

mA

)
3804 ms
130.8 ms

29.9 ms
2300 ms
mA
mAa
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5 RCD Auto

)
t 18N d.c. x1389.6 ms
t IAN x1 136.6 ms
t 14N x5 29.7 ms
tIANx0.5 =300 ms
1.1 19.5 ma
1A d.c. mA

Uc 0.8v

(173
Type

1AN /1 AN d.c.
Test

5 Rep Auto
i+
t 18N d.c. x1389.6 ms

t 14N x4 136.6 ms
t 14N x5 29.7 ms
tIAN 0.5 =300 ms
1A 19.5 mA
1A d.c. 4.8 mA

0.0v

Uc
Use

Type
1AM/ 1 AN d.c.

Test

30 mA / 6 mA d.c.

o 11:31

©
3804 ms
130.8 ms
29.9 ms
=300 ms
mA
mA

=
(X] 2

Step 9

other
EV RCD

b

or

1

)
380.4ms
130.8 ms

29.9 ms
=300 ms

19.5 mA
mA

other
EV RCD

30 mA /6 mA d.c.

5 RCD Auto
)

t 14N d.c. x1389.6 ms
t IAN x4 136.6 ms
t 1N x5 29.7 ms
tIANXx0.5 =300 ms
1.3 19.5 ma
18 d.c. mAa
Uc 0.1v

Use
Type

1&AN /1 AN d.c.
Test

30 mA

5 Rep Auto
(+)
t 18N d.c. x1389.6 ms

t 18N 1 136.6 ms
t 18N x5 29.7 ms
t1AN 0.5 =300 ms
1A 19.5 mA
1A d.c. 4.8 mA
Uc 0.2v

Use
Type

1AN /1 AN d.c.
Test

30 mA

)
3804 ms
130.8 ms
29.9 ms
2300 ms
19.5 ma
mAa

i-1poE1Jg

1

5]
380.4 ms
130.8 ms
29.9 ms
2300 ms

19.5 mA
4.8 mA

Step 12

Figure 7.39: Individual steps in RCD Auto test, example on testing EV RCD

Test results / sub-results
tIAN d.c. x1, (+) P Step 1 trip-out time (IA=IAN d.c., (+) positive polarity)
Step 2 trip-out time (IA=IAN d.c., (-) negative polarity)

tIANd.c. x1, (-) Y
tIAN x1, (+)

t 1AN X1, ()

t IAN x5, (+)
t IAN x5, (-)

t IAN x0.5, (+)
t IAN x0.5, (-)
1A (+)

IA ()

IA d.c. (+)Y
IAd,c, (-)Y
Uc

1)

Step 3 trip-out time (I,=ln, (+) positive polarity)

Non-operating time for a.c. current (IEC 62955).

Step 4 trip-out time (I,=ln, (-) negative polarity)

Non-operating time for a.c. current (IEC 62955).
Step 5 trip-out time (1,=5xl,n, (+) positive polarity)
Step 6 trip-out time (1,=5xI,n, (-) negative polarity)
Step 7 trip-out time (1,="2xl,n, (+) positive polarity)
Step 8 trip-out time (1,=%2xl,, (<) negative polarity)
Step 9 trip-out current ((+) positive polarity)
Step 10 trip-out current ((-) negative polarity)
Step 11 trip-out current ((+) positive polarity)
Step 12 trip-out current ((-) negative polarity)
Contact voltage for rated Iy

‘EV RCM’ or ‘MI RCD'.

Result is displayed only when parameter Use is set to ‘other’ and parameter Type to ‘EV RCD’,
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7.11 Zloop — Fault loop impedance and prospective fault

current

5D Zioop 1NN 15:08
Z - _n

ipsc __ __ A R ___

Ulpe ___V b {

Fuse Type
Fuse |
Fuse t

Test

la(lpsc)
Limit Uc

Figure 7.40: Z loop menu

Measurement parameters / limits

Fuse Type
Fuse |

Fuse t

Isc factor

Test?

Uc (P)

Earthing system
la(lpsc)

Limit Uc
1)

Selection of fuse type [Off, Custom, gG, NV, B, C, D, K]

Rated current of selected fuse

Maximum breaking time of selected fuse

Isc factor [Custom, 0.20 ... 3.00]

Selection of test [, L/PE, L1/PE, L2/PE, L3/PE]

Contact voltage measurement with external probe [Off, On]

Refer to chapter 4.6.8 Settings for more information.

Minimum fault current for selected fuse or custom value

Contact voltage Uc (P) limit [Custom, 12 V, 25V, 50 V]

With Plug test cable or Plug commander Z loop is measured in the same way regardless

of the setting. The parameter is meant for documentation.

Refer to Fuse tables guide for detailed information on fuse data.

Connection diagrams

=

=0,

Figure 7.41: Connection of Plug commander and 3-wire test lead
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A 1012

1900

S:
=0

\

Figure 7.42: Connection for Uc(P) measurement

Measurement procedure

»  Enter the Z loop function.
»  Set test parameters / limits.

»  Connect test cable to the instrument.
»

Connect 3-wire test lead or Plug commander to the object under test, see Figure

7.41.

»  Connect test lead P/S to external earthed point (optional), see Figure 7.42.

»  Start the measurement.
»  Save results (optional).

5 zioop (THEE 15:09
z 0.36aq

Ipsc 634A rR 0.360

Ulpe 232V xL 0.040n

Fuse Type
Fuse |
Fuse t

Test
la(lpsc)
Limit Uc

z 2.49q
Ipsc 92-4A

Ulpe 226V Uc(P)
Fuse Type

Fuse |

Fuse t

R 2.49n
1.4v xL 0.040n
C

Isc factor

Test
Earthing system

Figure 7.43: Examples of Loop impedance measurement result

Measurement results / sub-results

Z Loop impedance

Ipsc Prospective fault current

Ulpe Voltage L-PE

R Resistance of loop impedance
XL Reactance of loop impedance
Uc (P)

Contact voltage at prospective fault current (external probe)

Prospective fault current Ipgc is calculated from measured impedance as follows:

Ipsc =

Un " ksc

Z
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where

Uy onnnnn. Nominal U_pg voltage (see table below),

Ko vvvennns Correction factor (Isc factor) for Ipgc. Refer to chapter 4.6.8 Settings for more
information.

Uc(P).... Voltage between external earthed point and main earthing point (P/S and PE terminals),
see calculation below

Un Input voltage range (L-PE)
110V | (93 V < U pe <134 V)
230V |(185V < U pe <266 V)

Table 7.5: Relation between Input voltage — U, s and nominal voltage — U, used for
calculation

Uc(P) calculation

Uc(P) = Zpg_p/s X Ipsc
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7.12 Zloop 4W — Fault loop impedance and prospective
fault current

5D Zioopaw 1NN 15:09
Z - _n

ipsc __ __ A

Ulpe ___V R ___n XL 0

Fuse Type
Fuse |

Fuse t

Test e e '
la(lpsc)

Figure 7.44: Zloop 4W menu
Measurement parameters / limits

Fuse Type Selection of fuse type [Off, Custom, gG, NV, B, C, D, K]

Fuse | Rated current of selected fuse

Fuse t Maximum breaking time of selected fuse

Isc factor  Isc factor [Custom, 0.20 ... 3.00]

Test Selection of test [-, L-PE, L1-PE, L2-PE, L3-PE]

la (Ipsc) Minimum short circuit current for selected fuse or custom value

Refer to Fuse tables guide for detailed information on fuse data.

Connection diagram

Figure 7.45: Connection of 4-wire test lead

Measurement procedure

Enter the Z loop 4W function.

Set test parameters / limits.

Connect test cable to the instrument.

Connect 4-wire test lead to the object under test, C1, P1 terminals to
phase and C2, P2 terminals to PE; see Figure 7.45.

»  Start the measurement.

»  Save results (optional).

4
4
4
4
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5 zioop aw (I 15:10 5 7 ioop aw (I 15:10

z 0.38aq
Ipsc 598A

Ulpe 232v R 0.380n xL 0.030n

Fuse Type
Fuse |

b4 2-580
Ipsc 89-2A

232v R 2.58n

Fuse Type
Fuse |
[Fset P1C1 C2P2

Test o e P
la{lpsc)

Ulpe xL 0.07 n

Fuse t
colGr
la{lpsc)

Figure 7.46: Example of Z loop 4W measurement result

Measurement results / sub-results

Z Loop impedance

Ipsc Prospective fault current

Ulpe Voltage L-PE

R Resistance of loop impedance
XL Reactance of loop impedance

Prospective fault current Ipgc is calculated from measured impedance as follows:

Un ) ksc
PSC —
Z
where
Uy ooonnnn. Nominal U_pg voltage (see table below),
Kge vnnnnne Correction factor (Isc factor) for Ipsc. Refer to chapter 4.6.8 Settings for more
information.

Un Input voltage range (L-PE)
110 V[(93 V < U pe <134 V)
230V |(185V < U _pe <266 V)

Table 7.6: Relation between Input voltage — U, e and nominal voltage — U, used for
calculation
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7.13 Zs rcd — Fault loop impedance and prospective fault
current in system with RCD

Zs rcd measurement prevents trip-out of the RCD in systems with the RCD.

) Zs red

Z ___n

Ipsc —_— A
Ue(Py ___V

Upe ___V Uec v

Protection
RCD type
1 AN

Selectivity
Test
UeiP)

Figure 7.47: Zs rcd menu
Measurement parameters / limits

Protection Protection type [TN, TTrcd]
Fuse Typel) Selection of fuse type [Off, Custom, gG, NV, B, C, D, K]

Fuse IV Rated current of selected fuse

Fuse tV Maximum breaking time of selected fuse

la(lpsc)” Minimum fault current for selected fuse or custom value

Isc factor Isc factor [Custom, 0.20 ... 3.00]

Test Selection of test [-, L-PE, L1-PE, L2-PE, L3-PE]

IAN? Rated RCD residual current sensitivity [10 mA, 15 mA, 30 mA, 100 mA, 300

mA, 500 mA, 1000 mA]
RCD type? RCD type [AC, A, F, B, B+]
Selectivity? Characteristic [G, S]
Uc (P) Contact voltage measurement with external probe [On, Off]
| test Test current [Standard, Low]
Limit Uc? Contact voltage limit [Custom, 12 V, 25 V, 50 V]

1)
2)

Parameter or limit is considered if Protection is set to TN.

Parameter or limit is considered if Protection is set to TTrcd.

¥ With Plug test cable or Plug commander Zs rcd is measured in the same way regardless
of the setting. The parameter is meant for documentation.

Refer to Fuse tables guide for detailed information on fuse data.
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Connection diagrams

A 1012

Figure 7.49: Connection for Uc(P) measurement
Measurement procedure

»  Enter the Zs rcd function.

»  Set test parameters / limits.

»  Connect test cable to the instrument.

»  Connect 3-wire test lead or Plug commander to the object under test, see Figure 7.48.
»  Connect test lead P/S to external earthed point (optional), see Figure 7.49.

»  Start the measurement.

»  Save results (optional).

5D zsred (THEE 09:05 5 zsred
. 2.43. , 2.41. X
Ipsc 94.6 A Ipsc 95.6 A

Uciky 0.0V R 2430 Uciky 1.7V R 2410
Ulpe 225y ue 0.3V XL 0.07 0 Ulpe 224Y XL 0.07 0

Protection
Fuse Type
Fuse |

Protection
RGD type
1 AN

Fuse t L PE
Test e224e 1 o

Ue(P) " 224

Selectivity L PE N
Test - ®225¢ 1 o

Uc(P) = 225

Figure 7.50: Examples of Zs rcd measurement result
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Measurement results / sub-results

z Loop impedance

Ipsc Prospective fault current

Ulpe Voltage L-PE

Uc Contact voltage at nominal residual current

Uc (P) Contact voltage at prospective fault current (external probe) ?
Contact voltage at nominal residual current (external probe)

R Resistance of loop impedance

XL Reactance of loop impedance

Result is presented only if Protection is set to TTrcd.

Protection type parameter set to TN.

Protection type parameter set to TTrcd.

Prospective fault current Ipgc is calculated from measured impedance as follows:

Up - ksc
PSC —
Z
where
Upeooeeenn Nominal U _p¢ voltage (see table below),
Kgc uvnnnne Correction factor (Isc factor) for lrsc. Refer to chapter 4.6.8 Settings for more
information.

Uc(P).... Voltage between external earthed point and main earthing point (P and PE terminals),
see calculation below

Un Input voltage range (L-PE)
110 V| (93 V < U pg < 134 V)
230V [(185V < U_pe <266 V)

Table 7.7: Relation between Input voltage — U, and nominal voltage — U, used for
calculation

Uc(P) calculation

Uc(P) = {ZPE-P/S X IzN, Protection = TTred
¢ Zpg-pss X Ippc, Protection = TN
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7.14 Zloop mQ — High precision fault loop impedance
and prospective fault current

5 zicopmo 3 AN 16:19

Z —_—
Ipsc ___

R 0 XL 0

5 2z loop mQ

R

Imax A Imin .

Fuse Type

Fuse |

Fuse t

Test ! Upip2 OV
Un Ucic2 o0V
Test Load Freq ___Hz

MI 3143 or M| 3144
Figure 7.51: Z loop mQ menu

Fuse Type
Fuse |
Fuse t
Ia(lpse)

Measurement parameters / limits

Fuse Type Selection of fuse type [Off, Custom, gG, NV, B, C, D, K]

Fuse | Rated current of selected fuse

Fuset Maximum breaking time of selected fuse

la(lpsc) Minimum fault current for selected fuse or custom value

Test? Test [-, L/PE, L1/PE, L2/PE, L3/PE]

Un? Nominal voltage [Custom, 110 V, 115V, 127 V, 220 V, 230 V, 240V, 290 V,
400 V]

Tolerance? MI 3143 & MI 3144: Nominal voltage tolerance [6 %, 10 %)]
Test Load? MI 3143: Test Load [33.3 %, 66.6 %, 100 %]
MI 3144: Test Load [16.6 %, 33.3 %, 50.0 %, 66.6 %, 83.3 %, 100 %]

Average®?  MI 3143 & MI 3144: Average [Off, 2, 4, 6]
Isc factor? Isc factor [Custom, 0.2 ... 3]

Y The measurement doesn’t depend on the setting. The parameter is meant for

documentation.
2 parameter is available only if MI 3143 or Ml 3144 Euro Z instrument is selected.

Refer to Fuse tables guide for detailed information on fuse data.

Connection diagram

Mi 3143
Mi 3144

Connection of A 1143 Connection of Ml 3143 and Ml 31214

I

Figure 7.52: High precision loop impedance measurement
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Figure 7.53: Contact voltage measurement — Connection of A 1143

Measurement procedure

»  Connect MI 3155 instrument with A 1143, Ml 3143 or Ml 3144 Euro Z adapter /
instrument via serial RS232 or pair them using Bluetooth communication. See
chapter 4.6.8.1 Configuration of measuring adapters.

»  Enter the Z loop mQ function.

»  Set test parameters / limits.

»  Check Bluetooth communication active sign if Ml 3143 or Ml 3144 Euro Z instrument
is connected to MI 3155 instrument via Bluetooth communication.

»  Connect test leads to A 1143, MI 3143 or Ml 3144 Euro Z adapter / instrument.

»  Connect test leads to the object under test, see Figure 7.52 and Figure 7.53.

r
A

»  Start the measurement using - or button.

»  Save results (optional).

5z loop mQ

V4 360 ma

B Zicopmn CTHEE 18:45

z 259 ma
Ipsc 888 a V

Ipsc 638 A
R 255 m0 XL 42m0 U 0.0V R 358 mn XL 43.3mn0
Imax 932 a Imin 568 A Imax 670A Imin 406 A

Fuse Type
Fuse |
Fuse t

Fuse Type

Fuse |
Test Upip2 231V

Fuse t

Ia{lpsc) Ulpe 236 V Un Ucie2 234V
Freq 50.0 Hz Test Load Freq 50.0Hz
Result screen using A 1143 Result screen using Ml 3143 or Ml 3144

Figure 7.54: Examples of high precision Loop impedance measurement result

Measurement results / sub-results

Z Loop impedance

Ipsc Standard prospective fault current

Imax Maximal prospective fault current

Imin Minimal prospective fault current

Ub A 1143 only: Contact voltage at maximal prospective fault current (contact voltage
measured against Probe S if used)

R Resistance of loop impedance

XL Reactance of loop impedance
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Voltage monitor using A 1143:
Ulpe Voltage L-PE
Freq Frequency

Voltage monitor using Ml 3143 or Ml 3144:
Uplp2 Voltage P1-P2

Uclc2 Voltage C1-C2

Freq Frequency

Refer to A 1143 — Euro Z 290 A, Ml 3143 — Euro Z 440 V and MI 3144 — Euro Z 800 V
Instruction manuals for detailed information.
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7.15 Zline — Line impedance and prospective short-
circuit current

Fuse Type
Fuse |
Fuse t
Test
la(lpsc)

Figure 7.55: Z line measurement menu

Measurement parameters / limits

Fuse Type Selection of fuse type [Off, Custom, gG, NV, B, C, D, K]

Fuse | Rated current of selected fuse

Fuse t Maximum breaking time of selected fuse

Isc factor Isc factor [Custom, 0.20 ... 3.00]

Test? Test [, L/N, L/L, L1/N, L2/N, L3/N, L1/L2, L1/L3, L2/L3]

Earthing system Refer to chapter 4.6.8 Settings for more information.

la(lpsc) Minimum short-circuit current for selected fuse or custom value

Y With Plug test cable or Plug commander Z line is measured in the same way regardless

of the setting. The parameter is meant for documentation.

Refer to Fuse tables guide for detailed information on fuse data.

Connection diagram

L/L1
N/L2
PE/L3
=z T
cm
N -
Z/w

=

=@

Figure 7.56: Phase-neutral or phase-phase line impedance measurement — connection of
Plug commander and 3-wire test lead
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Measurement procedure

Enter the Z line function.

Set test parameters / limits.

Connect test cable to the instrument.

Connect 3-wire test lead or Plug commander to the object under test, see Figure
7.56.

»  Start the measurement.

»  Save results (optional).

4
4
4
4

5 ziine (THEE] 15:11 5 ziine (THEE 15:14

z 0.53a
Ipsc 437A

un 232v R 0.530 xL 0.030n

Fuse Type
Fuse |

z 2.72q
Ipsc 84-6A

Un 232v R 2.720 xL 0.07 n

Fuse Type
Fuse |

Fuse t
L PE N
Test €2320 0 ®

la(lpsc) [ 58 _J

Fuse t
L PE N
Test e2320 0 ®

la(lpsc) . =8 _J
Figure 7.57: Examples of Line impedance measurement result

Measurement results / sub-results

Z Line impedance

Ipsc Prospective short-circuit current

Uln Voltage measured between L and N test terminals
R Resistance of line impedance

XL Reactance of line impedance

Imax3p  Maximal three-phases prospective short-circuit current
Imin3p Minimal three-phases prospective short-circuit current
Imax2p  Maximal two-phases prospective short-circuit current
Imin2p Minimal two-phases prospective short-circuit current
Imax Maximal single-phase prospective short-circuit current
Imin Minimal single-phase prospective short-circuit current

Prospective short circuit current Ipgc is calculated as follows:

I _ Un  ksc

psc = ———

SC 7

where

Up.oooeen. Nominal U_y or U, voltage (see table below),

K weveens Correction factor (Isc factor) for Ipgc. Refer to chapter 4.6.8 Settings for more
information.

Un Input voltage range (L-N or L-L)
110V | (983V<U n<134V)

230V |(185V <U_n<266V)

400V |(321V<U <485V)

Table 7.8: Relation between Input voltage — U,.nq) and nominal voltage — U, used for
calculation
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The prospective short-circuit currents lyin, Ivinzp, Imingp @NA Iyax, Ivaxzp, Ivaxsp @re calculated as

follows:

CminUn(L—N)
Imin = Z—
(L-N)hot

CmaxUn(L—N)

I =

max Z(L—N)

I _ CminUn(L—L)

MNP T Z L -Lyhot

I _ CmaxUn(L—L)

max2p — ﬂ

I _ Cmin X Un(L—L) 2
min3p \/§ Z(L—L)hot
I _ Cmax X Un(L—L) 2
max3p \/§ Z(L—L)

where

where

where

where

where

where

Z(L—N)hot = \/(15 X R(L—N))2 + X(ZL—N)
~ {0.95; Unuony = 230V + 10 %
min 1.00; otherwise

Za-ny = \/R(ZL—N) + Xy
~ {1.05; Unuony = 230V + 10 %
max 1.10; otherwise

Z(L-L)hot = \/(1-5 X R(L—L))Z + X(ZL—L)
o {0.95; Unioty = 400V + 10 %
min = 1.00; otherwise

Za-1 = \/R?L—L) + XG1)
~ {1.05; Unory = 400V +10 %
max 1.10; otherwise

Z(L-L)hot = \/(1-5 X R-1))% + XG—1
~ {0.95; Unuty = 400V + 10 %
min = 1.00; otherwise

Z-1) = \/ Ri 1y + X4 1

_ {105, Un(L—L) =400V i 10 %
max — 1.10; otherwise

144



MI 3155 EurotestXD Test and measurements

7.16 Zline 4W - Line impedance and prospective short-
circuit current

5 Zline 4w

Fuse Type

Fuse |
Fuse t
Test
la(lpsc)

Figure 7.58: Z line 4 W measurement menu

Measurement parameters / limits

Fuse Type Selection of fuse type [Off, Custom, gG, NV, B, C, D, K]

Fuse | Rated current of selected fuse

Fuse t Maximum breaking time of selected fuse

Isc factor Isc factor [Custom, 0.20 ... 3.00]

Test? Test [-, L/N, L/L, L1/N, L2/N, L3/N, L1/L2, L1/L3, L2/L3]

Earthing system Refer to chapter 4.6.8 Settings for more information.

la (Ipsc) Minimum short circuit current for selected fuse or custom value

Y The measuring results (for phase — neutral or phase — phase line) are set according to

the setting. The parameter is meant for documentation.

Refer to Fuse tables guide for detailed information on fuse data.

Connection diagram

Figure 7.59: Phase-phase or phase-neutral 4-wire line impedance measurement
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Measurement procedure

»  Enter the Z line 4W function.

»  Set test parameters / limits.

»  Connect test cable to the instrument.

»  Connect 4-wire test lead to the object under test, see Figure 7.59.
»  Start the measurement.

»  Save results (optional).

B ziine aw RN 15:12 5 zZiine aw HEE 15:14

Z 0-560 Z 2-760
Ipsc 408 A ipsc 83-4A

uin 232v R 0.560 xL 0.020n Uin 232v R 2.760 xL 0.08n

Fuse Type Fuse Type

Fuse | Fuse |
Fuse t

Fuse t

P1C1 c2Pp2 P1C1 c2Pp2

Test ° ®
la{lpsc) (. E _J

Test ° ®
la{lpsc) (. e _J

Figure 7.60: Examples of Z line 4W measurement result

Measurement results / sub-results

Z Line impedance

Ipsc Prospective short-circuit current

Uln  Voltage measured between C1 and C2 terminals
R Resistance of line impedance

XL  Reactance of line impedance

Prospective short circuit current Ipgc is calculated as follows:

I _ Un " ksc
PSC —
Z
where
Upeooeeenn Nominal L-N or L-L voltage (see table below),
K weveens Correction factor for Isc. Refer to chapter 4.6.8 Settings for more information.

U, Input voltage range (L-N or L-L)
110 V[ (93 V < U x< 134 V)

230 V[ (185 V < U < 266 V)

400 V| (321 V < U, <485V)

Table 7.9: Relation between Input voltage — U, .y and nominal voltage — U, used for
calculation
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7.17 Zline mQ — High precision line impedance and
prospective short-circuit current

5 zZlinema % CHEE 07:00

B zlinemn

Fuse Type
Fuse |
Fuse t
Test
la(lpsc)

Fuse Type
Fuse |
Fuse t

Test f Upip2 0OV
Un Ucic2 oy
Test Load Freq ___Hz

MI 3143 or Ml 3144
Figure 7.61: Z line mQ menu

Measurement parameters / limits

Fuse Type Selection of fuse type [Off, Custom, gG, NV, B, C, D, K]

Fuse | Rated current of selected fuse

Fuset Maximum breaking time of selected fuse

la(lpsc) Minimum short circuit current for selected fuse or custom value

Test? Test [, L-N, L/L, L1-N, L2-N, L3-N, L1-L2, L1-L3, L2-L3]

un? Test=[-, L/N, L1/N, L2/N, L3/N]:
Nominal voltage [Custom, 110V, 115V, 127 V, 220 V, 230 V, 240 V,
290V, 400 V]

Test=[L/L, L1/L2, L1/L3, L2/L3]:
Nominal voltage [Custom, 190 V, 200 V, 220 V, 380 V, 400 V, 415 V,

500 V, 690 V]
Tolerance? MI 3143 & MI 3144: Nominal voltage tolerance [6 %, 10 %]
Test Load? MI 3143: Test Load [33.3 %, 66.6 %, 100 %]
MI 3144: Test Load [16.6 %, 33.3 %, 50.0 %, 66.6 %, 83.3 %, 100 %)]
Average? MI 3143 & MI 3144: Average [Off, 2, 4, 6]
Isc factor? Isc factor [Custom, 0.20 ... 3.00]

Y The measuring results (for phase — neutral or phase — phase line) are set according to
the setting. The parameter is meant for documentation.
2 Parameter is available only if Ml 3143 or MI 3144 Euro Z instrument is selected.

Refer to Fuse tables guide for detailed information on fuse data.
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Connection diagram

VA
W A -

''''''''''''''''

Mi 3143
Mi 3144

Connection of A 1143 Connection of Ml 3143 or MI 3144 7

Figure 7.62: Phase-neutral or phase-phase high precision Line impedance measurement
Measurement procedure

»  Connect MI 3155 instrument with A 1143, Ml 3143 or Ml 3144 Euro Z adapter /
instrument via serial RS232 or pair them using Bluetooth communication. See
chapter 4.6.8.1 Configuration of measuring adapters.

»  Enter the Z line mQ function.

»  Set test parameters / limits.

»  Check Bluetooth communication active sign if Ml 3143 or Ml 3144 Euro Z instrument
is connected to MI 3155 instrument via Bluetooth communication.

»  Connect test leads to A 1143, Ml 3143 or Ml 3144 Euro Z adapter / instrument.

»  Connect test leads to the object under test, see Figure 7.62.

»  Start the measurement using-or 2¥ button.
»  Save results (optional).

B zlinema 10 02:55

2 339 mi} Imax3p 1.43 kA
Ipsc 1.18kA Imin3p 8644

Imax2p 1.24kA
R 336m0 XL 45.0m0 Imin2p 7510

Z line m{

z 311 ma

Ipsc 7T40A V

R 309 ma XL 35.0m0
Imax 7¥7TR Imin 4708

Fuse Type
Fuse |
Fuse t

Fuse Type
Fuse |
Fuse t

Test
Ia(lpsc) Uln 400V
Freq 50.0Hz]

Test
Ia(lpsc) Uln 231V
Freg 50.0Hz

5D ziinemn % (THEE 07:01 5 ziinema 3 (HIE 07:06
Z 533 mif} Z 808 mo Imax3p 600A
Ipsc 431A v lpsc 495a e 33a
Imax2p 520A
R 532 m0 XL 42.0 m0Q R 803m0 XL 87.3m0 Imin2p 3154
Imax 453A  Imin 274A v

Fuse Type

Fuse Type
Fuse |

Fuse |

Fuse t Fuse t

Test Upip2 401V
Un Ucic2 225V Un Ucic2 406V
Test Load Freq $50.1Hz Test Load Freq 50.1Hz

Result screens using MI 3143 or Ml 3144
Figure 7.63: Examples of high precision Line impedance measurement result

Test Upip2 227V
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Measurement results / sub-results

z Line impedance

Ipsc Standard prospective short-circuit current
Imax Maximal prospective short-circuit current
Imin Minimal prospective short-circuit current

Imax2p  Maximal two-phases prospective short-circuit current
Imin2p Minimal two-phases prospective short-circuit current
Imax3p  Maximal three-phases prospective short-circuit current
Imin3p Minimal three-phases prospective short-circuit current
R Resistance of line impedance

XL Reactance of line impedance

Voltage monitor using A 1143:
Uln Voltage L-N or L-L
Freq Frequency

Voltage monitor using Ml 3143 or M| 3144:
Uplp2 Voltage P1-P2

Uclc2 Voltage C1-C2

Freq Frequency

Refer to A 1143 — Euro Z 290 A, Ml 3143 — Euro Z 440 V and MI 3144 — Euro Z 800 V
Instruction manuals for detailed information.
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7.18 High Current (Ml 3143 and Ml 3144)

5 High current 3 N 11:26

Test Load
Clamp Type

Cl R
amp Range Upip2  o¥

Ucic2 OV
Freq ___Hz

Avarage
Limit(&R)

Figure 7.64: High Current menu

Measurement parameters / limits

Test Load MI 3143: Test load [33.3 %, 66.6 %, 100 %]
MI 3144: Test load [16.6 %, 33.3 %, 50.0 %, 66.6 %, 83.3 %, 100 %]
Clamp Type" Clamp type [A 1227, A 1281, A 1609]
Clamp Range” Range @ A 1227, A 1609 [30 A, 300 A, 3000 A]
Range @ A 1281 [0.5 A, 5 A, 100 A, 1000 A]
Average Average [Off, 2, 4, 6]
Limit (AR) Limit [Off, Custom, 0.01 Q ... 19 Q]

® Measurement with current clamps is supported by MI 3144 — Euro Z 800 V instrument only.

Connection diagram

M1 3143

H : MI 3144 R—— th 4( "’

Figure 7.65: High Current resistance measurement

Measurement procedure

»  Connect MI 3155 instrument with A 1143, Ml 3143 or Ml 3144 Euro Z adapter /
instrument via serial RS232 or pair them using Bluetooth communication. See
chapter 4.6.8.1 Configuration of measuring adapters.

»  Enter the High Current function.

»  Set test parameters / limits.

»  Check Bluetooth communication active sign if Ml 3143 or Ml 3144 Euro Z instrument
is connected to MI 3155 instrument via Bluetooth communication.

»  Connect test leads to Ml 3143 or Ml 3144 Euro Z instrument.
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»  Connect test leads to the object under test. See Figure 7.65.
»  Refer to Ml 3143 — Euro Z 440 V or Ml 3144 — Euro Z 800 V Instruction manual for
detailed information.

»  Start the measurement using - or

button.
»  Save results (optional).
9 High current % CIOE 11:44
AR T30mn \/
Rsel ___0Q
ltest 86.2 A u 229V

e A f 50.0 Hz

Test Load
Clamp Type

Clamp R:
amp range Upip2 226V

Ucic2 228V

Avarage
Limit{AR) Freq 50.0Hz]

Figure 7.66: Example of High Current measurement result

Measurement results / sub-results

AR Resistance

Rsel? Resistance (calculated from Clamp current)
Itest Test current

IcY Clamp current

U Voltage

f Frequency

Y Measurement with current clamps is supported by Ml 3144 — Euro Z 800 V instrument only.

Voltage monitor:

Uplp2 Voltage P1-P2
Uclc2 Voltage C1-C2
Freq Frequency

Refer to Ml 3143 — Euro Z 440 V and M| 3144 — Euro Z 800 V Instruction manuals for
detailed information.
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7.19 \Voltage Drop

The voltage drop is calculated based on the difference of line impedance at connection points
(sockets) and the line impedance at the reference point (usually the impedance at the
switchboard).

5 Voltage Drop

AU %
Zref

Ipsc ___A Uln ___V Z

Fuse Type
Fuse |

Fuse t

Test : 0o
Limit(aU) 0

Figure 7.67: Voltage drop menu

Measurement parameters / limits

Fuse Type Selection of fuse type [Off, Custom, gG, NV, B, C, D, K]
Fuse | Rated current of selected fuse

Fuset Maximum breaking time of selected fuse

| (AU) Y Rated current for AU measurement (custom value)
Isc factor Isc factor [Custom, 0.20 ... 3.00]

Test ? Test [-, L/N, L/L, L1/N, L2/N, L3/N, L1/L2, L1/L3, L2/L3]
Earthing system Refer to chapter 4.6.8 Settings for more information.
Limit(AU) Maximum voltage drop [Off, Custom, 3.0 % ... 9.0 %]

1)
2)

Applicable if Fuse type is set to Off or Custom

With Plug test cable or Plug commander Voltage drop is measured in the same way
regardless of the setting. The parameter is meant for documentation.

Refer to Fuse tables guide for detailed information on fuse data.

Connection diagram

&LIUILZ/LCH
NIL2——
PE/L3——

STEP2

Figure 7.68: Voltage drop measurement — connection of Plug commander and 3-wire test
lead
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Measurement procedure

STEP 1: Measuring the impedance Zref at origin

»

Enter the Voltage Drop function.

Set test parameters / limits.

Connect test cable to the instrument.

Connect 3-wire test lead to the origin of electrical installation, see Figure 7.68.

Touch or select the E icon to initiate Zref measurement.

Z

Press the button to measure Zref.

STEP 2: Measuring the Voltage drop

Enter the Voltage Drop function.

Set test parameters / limits.

Connect test cable to the instrument.

Connect 3-wire test lead or Plug commander to the tested points, see Figure 7.68.
Start the measurement.

Save results (optional).

5 Voltage Drop CHNEN 14:12

zref 0.37 0
Ipsc ___A Un ___V Z ___1N
Fuse Type
Fuse |
Fuse t
Test : e00co0e
Limit(AU) o

Figure 7.69: Example of Zref measurement result (Step 1)

] Voltage Drop CINRN 14:12 ] Voltage Drop CIDRN 14:14

1.1.

zref 0.37 0
438 uin 227v z 0.52n

Fuse Type

AU

Ipsc

Fuse |
Fuse t
Test

Limit(AU)

AU 4-4% x

Zref 0.37 0
Ipsc 231A umn 229v z 1.00n

Fuse Type

Fuse |

L PE N Lusslt L PE N

#2270 0 @ I‘es'ttnu i ®2290 0 @
mi

Figure 7.70: Examples of Voltage drop measurement result (Step 2)
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Measurement results / sub-results

AU  Voltage drop

Ipsc Prospective short-circuit current

Uln  Voltage L-N
Zref Reference line impedance
Z Line impedance

Voltage drop is calculated as follows:

(Z - ZREF) ) IN
AU[%] = -100
Un
where:
AU  Calculated Voltage drop
Zref Impedance at reference point (at origin)
Z Impedance at test point
Un Nominal voltage
In Rated current of selected fuse (Fuse I) or custom value | (AU)

Un

Input voltage range (L-N or L-L)

110V

(93 V < Uy < 134 V)

230V

(185 V < Uy < 266 V)

400V

(321 V < U, <485V)

Table 7.10: Relation between Input voltage — U, .nq) and nominal voltage — U, used for

calculation
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7.20 U touch - Touch voltage (Ml 3143 and Ml 3144)

5 utouch % T 10:214
Utouch v

—_——A
Test Load
1 fault
-a|:| Upip2 oV
Limit{Utouch) Ucie2 OV

Freq ___Hz

Figure 7.71: Touch voltage menu

Measurement parameters / limits

Test Load MI 3143: Test load [33.3 %, 66.6 %, 100 %]
MI 3144: Test load [16.6 %, 33.3 %, 50.0 %, 66.6 %, 83.3 %,
100 %]

| fault Fault current [Custom, 10 A ... 200 kA]

Limit(Utouch)  Limit [Off, Custom, 25V, 50 V]

Connection diagram

M1 3143
Mi 3144

Figure 7.72: Touch voltage measurement — Connection of Ml 3143 or MI 3144

Refer to Ml 3143 — Euro Z 440 V and Ml 3144 — Euro Z 800 V Instruction manual for detailed
information.

Measurement procedure

»  Connect MI 3155 instrument with Ml 3143 or MI 3144 Euro Z instrument via serial
RS232 or pair them using Bluetooth communication. See chapter 4.6.8.1
Configuration of measuring adapters.

»  Enter the U touch function.

»  Set test parameters / limits.

»  Check Bluetooth communication active sign if Ml 3143 or Ml 3144 Euro Z instrument
is connected to MI 3155 instrument via Bluetooth communication.

»  Connect test leads and A 1597 adapter to Ml 3143 or Ml 3144 Euro Z instrument.

»  Connect test leads to the object under test.

Refer to Ml 3143 Euro Z 440 V or Ml 3144 Euro Z 800 V Instruction manual for
detailed information.
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°
2

»  Start the measurement using-or ' putton.

»  Save results (optional).

5 U touch

4.9.

Utouch

um 42.3v ltest 85.8 A

Test Load @

1 fault

Limit{Utouch)

Figure 7.73: Example of Touch voltage measurement result

Measurement results / sub-results

Utouch  Calculated touch voltage
Um Measured voltage drop
Itest Test current

Voltage monitor:

Uplp2 Voltage P1-P2
Uclc2 Voltage C1-C2
Freq Frequency

Refer to Ml 3143 Euro Z 440 V and MI 3144 Euro Z 800 V Instruction manuals for detailed

information.
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7.21 Z auto - Auto test sequence for fast line and loop
testing

Tests / measurements implemented in Z auto test sequence

Voltage

Z line

Voltage Drop

Zs rcd

Uc
5D zauto (TEEN 20:03
Uln ——_Y AU —_——%
Z(N) ___0 Ipsc(LN) ___A
Z(LPE) ___10 Ipsc(LPE) ___A
Ue —_V
Zref ___10
Protection TN red
Fuse Type [H
Fuse t 0.0355 [ ELOOK
Type A - 228

Figure 7.74: Z auto menu

Measurement parameters / limits
Protection Protection type [TN, TNrcd, TTrcd]
Fuse type Selection of fuse type [Off, Custom, gG, NV, B, C, D, K]

Fuse | Rated current of selected fuse

Fuse t Maximum breaking time of selected fuse

| (AU) Y Rated current for AU measurement (custom value)

Isc factor Isc factor [Custom, 0.20 ... 3.00]

RCD Type RCD type [AC, A, F, B, B+]

| AN Rated RCD residual current sensitivity [10 mA, 15 mA, 30 mA, 100 mA, 300

mA, 500 mA, 1000 mA]
Selectivity Characteristic [G, S]
Phase? Selection of test [-, L1, L2, L3]
| test Test current [Standard, Low]
Limit(AU) Maximum voltage drop [Off, Custom, 3.0 % ... 9.0 %)]

la(lpsc (LN)  Minimum short circuit current for selected fuse or custom value
Ipsc (LPE))?
Limit Uc Conventional touch voltage limit [Custom, 12 V, 25V, 50 V]
Y Applicable if Fuse type is set to Off or Custom.
2 With Plug test cable or Plug commander RCD tests are measured in the same way
regardless of the setting. The parameter is meant for documentation.
¥ Ipsc (LPE) is considered if Protection is set to TNrcd. Ipsc(LN) is always considered.

Refer to Fuse tables guide for detailed information on fuse data.
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Connection diagram

|

Figure 7.75: Z auto measurement

Measurement procedure

»  Enter the Z auto function.

»  Set test parameters / limits.

»  Measure the impedance Zref at origin (optional), see chapter 7.19 Voltage Drop.

»  Connect test cable to the instrument.

»  Connect 3 wire test lead or Plug commander to the object under test, see Figure
7.75.

»  Start the Auto test.

»  Save results (optional).

Uln 228v av 0.1%
zn) 0.47n IpscaN) 48T a
z(LPE) 0.48n Ipsc LPE) 476 A
Uc 0.0v

Zref ___1}
Protection TN red @

Fuse Type
Fuse |
Fuse t

Uln 229v v 0.1%

zN) 0.51n ipscany 4554
z(LPE) 0.53n Ipsc PE) 434a

Zref ___ 0

Protection

Fuse | 0.5A L1 PE L2
Fuse t 0.035s ¢228¢ 0 ¢

Uc 0.0v
TTred @
Fuse Type [H
Type L.} - 228 -

Type

Figure 7.76: Examples of Z auto measurement results

Measurement results / sub-results

Uln Voltage between phase and neutral conductors
AU Voltage drop

Z (LN) Line impedance

Z (LPE) Loop impedance

Zref Reference line impedance

Ipsc (LN) Prospective short-circuit current
Ipsc (LPE) Prospective fault current
Uc Contact voltage
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7.22 R line mQ - DC resistance measurement (Ml 3144)

5D Riinemn % CHEEE 00:23
R 9]
. ___ & B |
Ude ___V AU  ___V
ltest ___A AU% ___ %

Limit(R)

Upip2 oV
Ucic2 oV
Freq ___Hz

Figure 7.77: R line mQ menu

Measurement parameters / limits

Limit (R) Limit [Off, Custom, 0.01 Q2 ... 19 Q]

Connection diagram

Refer to Ml 3144 — Euro Z 800 V Instruction manual for detailed information.

Measurement procedure

»

Connect MI 3155 instrument with Ml 3144 Euro Z 800 V instrument via serial RS232
or pair them using Bluetooth communication. See chapter 4.6.8.1 Configuration of
measuring adapters.

Enter the R line mQ function.

Set test parameters / limits.

Check Bluetooth communication active sign if Ml 3144 Euro Z 800 V instrument is
connected to MI 3155 instrument via Bluetooth communication.

Connect test leads to Ml 3144 Euro Z 800 V instrument.

Connect test leads to the object under test.

Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.

Start the measurement using - or @

button.
Save results (optional).

5D Riinemn % CHEEE 00:26
R 44 mQ
Ude 12.2v AU 396 mv
itest 9.07 A AU% 3.3%
LRI Upip2 12V

Ucic2 12V

Freq ___Hz

Figure 7.78: Example of R line mQ measurement result

159



MI 3155 EurotestXD

Test and measurements

Measurement results / sub-results

R Line resistance

Itest Test current

Udc Voltage

AU Voltage drop

AU% Voltage drop in percentage

Voltage monitor:

Uplp2 Voltage P1-P2
Uclc2 Voltage C1-C2
Freq Frequency

Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.
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7.23 ELR Current Injection Test (Ml 3144)

5 ELR current Injection Test % (_HEE 09:04

Current Waveform Alternating
Number of tuims 1

Igen 100 mA

Phase (*) Upip2 ov
1A set 100 mA Ucic2 OV
Freq ___Hz

Figure 7.79: ELR Current Injection Test menu
Measurement parameters / limits

Current Waveform Current waveform [Alternating, Pulsating, DC]
Number of turns Number of turns [1 ... 10]

I gen Current [3 mA, 5 mA, 6 mA, 10 mA, 15 mA, 30 mA, 50 mA, 100 mA, 150
mA, 250 mA, 300 mA, 500 mA]

Phase Phase [(+), (9]

IA set Current limit for selected generated current and number of turns.

Connection diagram

—— L2
—Or

ELR
MRCD

MI 3144 ’ =3

Figure 7.80: ELR Current Injection Test / Combination Time Test connection

Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.

Measurement procedure

»  Connect MI 3155 instrument with Ml 3144 Euro Z 800 V instrument via serial
RS232 or pair them using Bluetooth communication. See chapter 4.6.8.1
Configuration of measuring adapters.

»  Enter the ELR Current Injection Test function.

»  Set test parameters / limits.

»  Check Bluetooth communication active sign if Ml 3144 Euro Z 800 V instrument is
connected to Ml 3155 instrument via Bluetooth communication.

»  Connect test leads to Ml 3144 Euro Z 800 V instrument.

»  Connect test leads to the object under test. See Figure 7.80.
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Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.

»  Start the measurement using - or

v
»  Use

o button.

@l t0 select PASS / FAIL / NO STATUS indication.

» Press - or the = l key to confirm selection and complete the measurement.
»  Save results (optional).

5 ELR current Injection Test

»100.0..

%[ 09:08

v

Current Waveform
Number of tums
Igen

Alternating
1

100 mA

(+)

100 mA

]

Upip2 227V
Ucic2 oV
Freq 50.0Hz

Phase
1A set

Figure 7.81: Examples of high precision Line impedance measurement result

Measurement result
| Current

Voltage monitor:

Uplp2 Voltage P1-P2
Uclc2 Voltage C1-C2
Freq Frequency

Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.
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7.24 ELR Combination Time Test (Ml 3144)

5 ELR combination Time Test + (TN 09:04

Current Waveform Alternating
Numbher of tums 1
lgen 100 mA

Phase (+) Upip2z oV
1A set 100 mA Ucic2 OV
Freq ___Hz

Figure 7.82: ELR Combination Time Test menu

Measurement parameters / limits

Current Waveform Current waveform [Alternating, Pulsating, DC]
Number of turns Number of turns [1 ... 10]

I gen Current [3 mA, 5 mA, 6 mA, 10 mA, 15 mA, 30 mA, 50 mA, 100 mA, 150
mA, 250 mA, 300 mA, 500 mA]

Phase Phase [(+), (-)]

Test duration Duration [0.3s5,0.5s,15s,25s,5s,10s, 20 5]

IA set Current limit for selected generated current and number of turns.

Connection diagram

See Figure 7.80.
Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.

Measurement procedure

»  Connect MI 3155 instrument with MI 3144 Euro Z 800 V instrument via serial RS232
or pair them using Bluetooth communication. See chapter 4.6.8.1 Configuration of
measuring adapters.

»  Enter the ELR Combination Time Test function.

»  Set test parameters / limits.

»  Check Bluetooth communication active sign if Ml 3144 Euro Z 800 V instrument is
connected to Ml 3155 instrument via Bluetooth communication.

»  Connect test leads to Ml 3144 Euro Z 800 V instrument.

»  Connect test leads to the object under test. See Figure 7.80.

Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.

N

»  Start the measurement using - or ' button.
»  Use to select PASS / FAIL / NO STATUS indication.

» Press - orthe ' key to confirm selection and complete the measurement.
»  Save results (optional).
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O ELR Combination Time Test + CTHN 09:05

v/

Current Waveform Altermnating

Number of tums 1

Igen 100 mA

Phase (+) Upip2 ov
1A set 100 mA Ucic2 OV
Freq ___Hz

Figure 7.83: Example of ELR Combination Time Test result
Measurement result
t Time
Voltage monitor:
Uplp2 Voltage P1-P2

Uclc2 Voltage C1-C2
Freq Frequency

Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.
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7.25 EVSE Diagnostic Test (A 1632)

EVSE Diagnostic Test should be performed with A 1632 eMobility Analyser connected with Mi
3155 instrument via Bluetooth communication.

5 Diagnostic Test (EVSE)
CP+ v UIN v

CP- —_— U2N ___V
D P} UN___V
Freq _—Y Field___
levse — )

State

Test EV simulator
c

Simulator CP
Simulator_PP
Duration
Control

5 Diagnostic Test (EVSE) O Diagnostic Test (EVSE)

CP+ v UiIN

v

CP- -_— U2N ___V U2N ___V
D P} UN ___V D — U3N ___V
Freq _—Y Field___ Freq _—V Field___
levse — ) toff ___ms levse — )
State _____ State ___
Test Ervors -

Test Monitor
Toff C-=E1 Duration Off

Duration Ooff

Figure 7.84: Diagnostic Test (EVSE) start screens — EV simulator, Errors and Monitor

Measurement parameters / limits

With selection of the Test parameter on the start screen, three diagnostic sub-tests can be set.

Test

Toff
Simulator CP
Simulator PP
Duration
Control

Test [EV simulator, Monitor, Errors]

EV simulator - Simulation of Electrical Vehicle

Monitor - Monitoring of EVSE — EV interconnection and signalling
Errors - Simulation of CP Errors

Simulated CP errors [C->E1, C->E2, C->E3, D->E1, D->E2, D->E3]
CP (control pilot) state setting [nc, A, B, C, D, E1, E2, E3]

PP (proximity pilot) state setting [nc, 13 A, 20 A, 32 A, 63 A, 80 A]
Test duration [Off, 2s,35s,5s,10s,30s,60s,90s, 120 s, 180 s]
Analyser control [instrument, manual (A 1632)]

Connection diagrams

Refer to A 1632 — eMobility Analyser Instruction manual for detailed information.

//“ 7“\\

Lo o

O—O
EVSE

Figure 7.86: Diagnostic test - EV simulator and Errors sub-tests - connection to Mode 2

charging cable powered from Analyser
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)

Figure 7.87: Diagnostic test (EVSE) - Monitor sub-test - connection to EVSE or charging
cable

Diagnostic test procedure

»  Pair and connect MI 3155 with A 1632 eMobility Analyzer instrument via Bluetooth
communication. See chapter 4.6.8.1 Configuration of measuring adapters.

»  Enter the Diagnostic test (EVSE) function.

»  Set test parameters / limits.

v Check Bluetooth communication active sign if A 1632 eMobility Analyzer is
connected to Ml 3155 instrument via Bluetooth communication.

»  Connect the charging cable / station to A 1632 eMobility Analyzer adapter. See
Figure 7.85, Figure 7.86 and Figure 7.87.
Refer to A 1632 eMobility Analyzer Instruction manual for detailed information.

»  Start the measurement using - or Gl
»  Manually apply status (optional).

»  Save results (optional).

button.

5 piagnostic Test (EVSE)

5 Diagnostic Test (EVSE) 5 Dpiagnostic Test (EVSE)

CP+ 593v UIN 233V
cP- =11.6v UZN 232V
D 41.5% U3N 233V
Freq 1.00 kHz Field123
levse 24.9A

CP+ 593v UiN 1v

CP- =116V u2n 2v

D 41.5% U3N 2v
Freq 1.00 kHz

levse 24.9A toff 1.9 ms

cP+ 5.94v UIN 231V
cP- =-11.6v U2N 230V
D 33.2% U3N 232V
Freq 1.00 kHz Field 123
levse 19.9A

state C2

state C2

Test

Duration

Figure 7.88: Examples of Diagnostic Test (EVSE) measurement results — EV simulator,
Errors and Monitor

Measurement results / sub-results

CP+ Maximal value of CP (control pilot) signal

CP- Minimal value of CP (control pilot) signal

D Duty cycle of CP (control pilot) signal

Freq Frequency of CP (control pilot) signal

levse Charging current available by charging cable / EVSE
U1IN Voltage UL1-N on the output of charging cable / EVSE
U2N Voltage UL2-N on the output of charging cable / EVSE
U3N Voltage UL3-N on the output of charging cable / EVSE
Field 1.2.3 — correct connection — CW rotation sequence
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3.2.1 — invalid connection — CCW rotation sequence
toff Disconnection time of charging cable / EVSE
State System state

Refer to A 1632 eMobility Analyzer Instruction manual for detailed information.
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7.26 Earth — Earth resistance (3-wire test)

Limit{Re)

Figure 7.89: Earth menu
Measurement parameters / limits
Limit(Re) Maximum resistance [Off, Custom, 1 Q ... 5 kQ]

Connection diagrams

Figure 7.91: Resistance to earth, measurement of a lighting protection system

Measurement procedure

Enter the Earth function.

Set test parameters / limits.

Connect test cable to the instrument.

Connect 3-wire test lead to the object under test, see Figure 7.90 and Figure 7.91.

4
4
4
4
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»  Start the measurement.
»  Save results (optional).

B Earth " HEH 16:28

e 97T

Rc 0.0 kn Rp 0.0kn

Limit(Re)

Figure 7.92: Examples of Earth re
Measurement results / sub-results
Re  Earth resistance

Rc  Resistance of H (current) probe
Rp Resistance of S (potential) probe

B Earth
Re 9 7 [ ] 3 0 x
Rc 0.0 kn Rp 0.0kn

Limit(Re)

sistance measurement result
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7.27

Earth 2 clamp — Contactless earthing resistance
measurement (with two current clamps)

B Earth 2 clamp

Limit{Re)

Figure 7.93: Earth 2 clamps menu

Measurement parameters / limits

Limit(Re)

Maximum resistance [Off, Custom, 1 Q ... 30 Q]

Connection diagram

®-

H

Figure 7.94: Contactless earthing resistance measurement

Measurement procedure

v v v v v v v

Enter the Earth 2 clamp function.

Set test parameters / limits.

Connect test cable and clamps to the instrument.
Clamp on object under test, see Figure 7.94.
Start the continuous measurement.

Stop the measurement.

Save results (optional).
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5 Earth 2 clamp 5 Earth 2 clamp

Limit(Re)

Figure 7.95: Examples of Contactless earthing resistance measurement result

Measurement results / sub-results

Re Earth resistance

7.28 Ro - Specific earth resistance

Length Unit
Distance

Figure 7.96: Earth Ro menu

Measurement parameters / limits
Length Unit Length unit [m, ft]
Distance Distance between probes [Custom, 0.1 m ... 29.9 mor 1 ft ... 100 ft]

Connection diagram

A 1199

_’l_l a/20 max

Figure 7.97: Specific earth resistance measurement
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Measurement procedure

4
4
4
4
4

>

Enter the Ro function.

Set test parameters / limits.

Connect A 1199 adapter to the instrument.

Connect test leads to earth probes, see Figure 7.97.
Start the measurement.

Save results (optional).

Length Unit
Distance

Figure 7.98: Example of Specific earth resistance measurement result

Measurement results / sub-results

p
Rc

Rp

Specific earth resistance
Resistance of H, E (current) probe
Resistance of S, ES (potential) probe
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7.29 Power
5D Ppower
P ___ W
S ___ VA PF ——
—— VAr THDu ___ %9
Range T TTC Seon R R
o

Figure 7.99: Power menu

Measurement parameters / limits

Ch1l clamp type Current clamp adapter [A1018, A1019, A1391]

Range

Range for selected current clamp adapter
A1018 [20 A]

A1019 [20 A]

A1391 [40 A, 300 A]

Connection diagram

Figure 7.100: Power measurement

Measurement procedure

4
4
4
4

Enter the Power function.

Set parameters / limits.

Connect the 3-wire test lead and current clamp to the instrument.

Connect the 3-wire test lead and current clamp to the item to be tested (see Figure
7.100).

Start the continuous measurement.

Stop the measurement.

Save results (optional).
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B power 1 15:23
p BTOw

s 576 va pr  1.00i

a 26.0 var THou 0.9%

:::;e'a'“" type Mq::,s; 62270 o o

\--227--)

Figure 7.101: Example of Power measurement result

Measurement results / sub-results

P Active power

S Apparent power

Q Reactive power (capacitive or inductive)
PF Power factor (capacitive or inductive)

THDu  Voltage total harmonic distortion
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7.30 Harmonics

5 Harmonics

Ui 9 Wediv

Limit(THDu)

Figure 7.102: Harmonics menu
Measurement parameters / limits

Ch1 clamp type Current clamp adapter [A1018, A1019, A1391]
Range Range for selected current clamp adapter
A1018 [20 A]
A1019 [20 A]
A1391 [40 A, 300 A]
Limit(THDu) Max. THD of voltage [Off, Custom, 3 % ... 10 %]

Connection diagram

Figure 7.103: Harmonics measurement

Measurement procedure

Enter the Harmonics function.

Set parameters / limits.

Connect 3-wire test lead and current clamp to the instrument.

Connect 3-wire test lead and current clamp to the item to be tested, see Figure
7.103.

»  Start the continuous measurement.

»  Stop the measurement.

»  Save results (optional).

4
4
4
4
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5 Harmonics
U 26 Urdiy

5 Harmonics
Us 188 Urdi

THpu 37.5 %
! THDi 1.87 A
I u:hs 30.1v
152 Ardiv 12 ha 1.50a

THou 0.2 %
THDi 0.04 A
U:hi 229 v
1: 2 Asdiv " hi 4.99a

Limit(THDu)

Figure 7.104: Examples of Harmonics measurement results
Measurement results / sub-results

U:h(i) TRMS voltage of selected harmonic [hO ... h11]
I:h(i) TRMS current of selected harmonic [hO ... h11]
THDu  Voltage total harmonic distortion
THDi Current total harmonic distortion
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7.31 Currents

9 currents Cen 11:53

Gh1 clamp type

Range
Limit{l1)

Figure 7.105: Current menu
Measurement parameters / limits

Ch1l clamp type Current clamp adapter [A1018, A1019, A1391]
Range Range for selected current clamp adapter
A1018 [20 A]
A1019 [20 A]
A1391 [40 A, 300 A]
Limit(I11) Max. PE leakage or load current [Off, Custom, 0.1 mA ... 100 mA]

Connection diagram

el

58 ‘
e
1%

|
J

L

Figure 7.106: PE leakage and load current measurements
Measurement procedure

Enter the Currents function.

Set parameters / limits.

Connect the current clamp to the instrument.

Connect the clamp to the object under test, see Figure 7.106.
Start the continuous measurement.

Stop the measurement.

Save results (optional).

v v | v v v v | v
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B currents

n 242

n] Currents

i1 7-4 mA

Ch clamp type Ch1 clamp type

Range Range
Limit(l1)

Limit(l1)

Figure 7.107: Examples of Current measurement result

Measurement results / sub-results

I1  PE leakage or load current
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7.32 Current Clamp Meter (Ml 3144)

5 cumrent Clamp Meter % _1mm 10:42

Clamp Type
Clamp Range

Figure 7.108: Current Clamp Meter menu

Measurement parameters / limits

Clamp Type Clamp type [A 1227, A 1281, A 1609]
Clamp Range Range

Clamp type A 1227, A 1609: [30 A, 300 A, 3000 A]
Clamp type A 1281: [0.5 A, 5 A, 100 A, 1000 A]

Connection diagram

e (£ o ] e @ rerrnnnira e PE
\ Ykm
o
XXX o|
€L E ] é
b 9T 4T

Mi 3144

Figure 7.109: Current Clamp Meter measurement

Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.

Measurement procedure

4

Connect MI 3155 instrument with Ml 3144 Euro Z instrument via serial RS232 or pair
them using Bluetooth communication. See chapter 4.6.8.1 Configuration of
measuring adapters.

Enter the Current Clamp Meter function.

Set test parameters / limits.

Check Bluetooth communication active sign if Ml 3144 Euro Z 800 V instrument is
connected to Ml 3155 instrument via Bluetooth communication.

Connect current clamp to MI 3144 Euro Z 800 V instrument.

Wrap the object under test with the measuring clamp. See Figure 7.109.

Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.

o

Start the continuous measurement using - or button.
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»  Stop the measurement.
»  Save results (optional).

5 Current Clamp Meter

| 4I5A

f 50.0H:

Clamp Type

Glamp Range

Figure 7.110: Example of Current Clamp Meter measurement result
Measurement results / sub-results

| Current
f  Frequency

Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.
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7.33 ISFL - First fault leakage current

B 1sFL
Isc1 __ _ _ mA
Isc2 _ _ _ mA

Imax(lsc1,lsc2)

Figure 7.111: ISFL measurement menu

Measurement parameters / limits

Imax(lscl, Isc2) Maximum first fault leakage current [Off, Custom, 3.0 mA ... 19.5 mA]

Connection diagrams

1] IMD | 0>

| L

. IMD

@LZ EOPE@U

-

Figure 7.113: Measurement of First fault leakage current for RCD protected circuit with 3-
wire test lead
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Measurement procedure

»  Enter the ISFL function.

»  Set test parameters / limits.

»  Connect test cable to the instrument.

»  Connect 3-wire test lead to the object under test, see Figure 7.112 and Figure
7.113.

»  Start the measurement.

»  Save results (optional).

Figure 7.114: Examples of First fault leakage current measurement result

Measurement results / sub-results

Iscl First fault leakage current at single fault between L1/PE
Isc2  First fault leakage current at single fault between L2/PE
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7.34 IMD - Testing of insulation monitoring devices

This function checks the alarm threshold of insulation monitor devices (IMD) by applying a
changeable resistance between L1/PE and L2/PE terminals.

Test Manual R
Rstart Auto
Rmin{R1,R2) 35 k0
Time limit{t1,t2) Off

Figure 7.115: IMD test menu

Test parameters / limits

Test Test mode [MANUAL R, MANUAL I, AUTO R, AUTO ]
Rstart Starting insulation resistance [Auto, 5 kQ ... 640 kQ]
Istart Starting fault current [Auto, 0.1 mA ... 19.9 mA]

t step Timer (AUTO R and AUTO | test modes) [1s ... 99 s]
Rmin(R1,R2) Min. insulation resistance (Rywr) [Off, 5 kQ ... 640 kQ]
Imax(11,12) Max. fault current (I y7) [Off, 0.1 mA ... 19.9 mA]

Time limit (t1, t2) Max. activation / disconnection time limit [Off, 1 s]

Connection diagram

Figure 7.116: Connection with 3-wire test lead

183



MI 3155 EurotestXD Test and measurements

Test procedure (MANUAL R, MANUAL 1)

»

»

Enter the IMD function.

Set test parameter to MANUAL R or MANUAL I.

Set other test parameters / limits.

Connect test cable to the instrument.

Connect 3-wire test lead to the object under test, see Figure 7.116.
Start the measurement.

>

«
Use the n n or keys to change insulation resistance® until IMD
alarms an insulation failure for L1.

Press - or the = key to change line terminal selection to L2.

(If IMD switches off voltage supply, instrument automatically changes line
terminal selection to L2 and proceeds with the test when supply voltage is
detected.)

>

<
Use the n ﬂ or keys to change insulation resistance® until IMD
alarms an insulation failure for L2.

Press the-or the = key.

(If IMD switches off voltage supply, instrument automatically proceeds to the
PASS / FAIL / NO STATUS indication.)

Use to select PASS / FAIL / NO STATUS indication.
Press - orthe = key to confirm selection and complete the

measurement.
Save results (optional).

Test procedure (AUTO R, AUTO I)

4
4
4
»

Enter the IMD function.

Set test parameter to AUTO R or AUTO 1.

Set other test parameters / limits.

Connect test cable to the instrument.

Connect 3-wire test lead to the object under test, see Figure 7.116.

Start the measurement.

Insulation resistance between L1-PE is decreased automatically according to limit
value® every time interval selected with timer. To speed up the test press the

>

-«
ﬂ n or keys until IMD alarms an insulation failure for L1.

Press - orthe = key to change line terminal selection to L2.
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(If IMD switches off voltage supply, instrument automatically changes line
terminal selection to L2 and proceeds with the test when supply voltage is

detected.)

»  Insulation resistance between L2-PE is decreased automatically according to limit
value® every time interval selected with timer. To speed up the test press the

-«
EEx.
»  Press the - orthe ' key.

>

keys until IMD alarms an insulation failure for L2.

If IMD switches off voltage supply, instrument automatically proceeds to the
PASS / FAIL / NO STATUS indication.

»  Use to select PASS / FAIL / NO STATUS indication.

»  Press - orthe = ' key to confirm selection and complete the
measurement.
»  Save results (optional).

) Starting and ending insulation resistances are determined by selection of IMD test sub-
function and test parameters. See tables below:

Sub-function

Rstart parameter

Starting insulation
resistance value

Ending insulation
resistance value

Auto R =15XR -
MANUAL R START LIMIT
U [5 kQ ... 640 kQ] RSTART = Rstart -
AUTO R Auto Rsrarr £ 1.5 X Ryyyyr | Renp = 0.5 X Ryjmyr

[5 KQ ... 640 kQ)]

RSTART = Rstart

Rgnp = 0.5 X Rgrppr

Table 7.11: Starting / ending insulation resistance values for MANUAL R and AUTO R

sub-functions

Sub-function | Istart parameter Starting insulation Ending insulation
resistance value resistance value
Up4_ -
Auto Repapr = 1.5 X ILI L2
MANUAL | U LIMIT
o YL1-12 -
[0.1 mA ... 199 MA] | Rsrarr =
ISt(lT‘tU U
Auto Rerapr = 1.5 X =22 | Rpnp = 0.5 x ——£2
AUTO | il ILIMIT (I]LIMIT
[0.1 MA ... 19.9 MA] | Repapr = ——22 Rgnp = 0.5 x ——£2
Istart Istart

Table 7.12: Starting / ending insulation resistance values for MANUAL | and AUTO |

sub-functions
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R1 65k R2 350kn

1 3.6maA 12 4.6m?:
t1 1.48 ¢ t2 1.15¢

R1 355kn R2 55kn

1 2.0ma 12 2.0mez

t1 0.73s t2 0.57s
v

Test Manual 1
Istart Auto

Test Manual R
Rstart Auto

Imax(l1,12) 4.4 mA L1 PE

Rmin{R1,R2) 50 ki} L1 PE
Time limit(td,12) off e 00

Time limit(td,t2) Off 00 0o
0

Figure 7.117: Examples of IMD test result

Test results / sub-results

R1  Threshold insulation resistance between L1-PE
11 Calculated first fault leakage current for R1

t1 Activation / disconnection time of IMD for R1
R2  Threshold insulation resistance between L2-PE
12 Calculated first fault leakage current for R2

t2 Activation / disconnection time of IMD for R2

Upri-12
Riz) '
where U, 1, is line-line voltage. The calculated first fault current is the maximum current that
would flow when insulation resistance decreases to the same value as the applied test
resistance, and a first fault is assumed between opposite line and PE.

Calculated first fault leakage current at threshold insulation resistance is given as I,z =

If any of the activation / disconnection time result (t1, t2) is out of set limit, overall status of the
test is “failed” and cannot be modified manually. Otherwise overall status can be user defined.

If activation of IMD device is visual indication and/or audio alert, without voltage disconnection,
Time limit (t1,t2) parameter should be set to “Off” to disable timing limitation.
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7.35 Rpe — PE conductor resistance

CHNEN 13:35

Bonding
RGD

Limit{Rpe)

Figure 7.118: PE conductor resistance measurement menu

Measurement parameters / limits

Bonding [Rpe, Local]
RCD [Yes, NOJ

Limit(Rpe)  Max. resistance [Off, Custom, 0.1 Q ... 20.0 Q]

Connection diagram

N
..................... ‘ ............................................?.....‘pE
; b LIL1\

PEILS\
NILZN b
®N ®PE L

[1..

Figure 7.119: Connection of Plug commander and 3-wire test lead

187



MI 3155 EurotestXD Test and measurements

Measurement procedure

»  Enter the Rpe function.

»  Set test parameters / limits.

»  Connect test cable to the instrument.

»  Connect 3-wire test lead or Plug commander to the object under test, see Figure 7.119.
»  Start the measurement.

»  Save results (optional).

) Rpe

Rpe 0-1 1 9] Rpe 3-01 0

Bonding Bonding

RCD
Limit{Rpe)

RCD
Limit(Rpe) e2308 0 o

Figure 7.120: Examples of PE conductor resistance measurement result
Measurement results / sub-results

Rpe PE conductor resistance
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7.36 lllumination

5 Hlumination

Figure 7.121: lllumination measurement menu

Measurement parameters / limits

Limit(E) Minimum illumination [Off, Custom, 0.1 lux ... 20 Klux]

Probe positioning

Figure 7.122: LUXmeter probe positioning
Measurement procedure

Enter the Illumination function.

Set test parameters / limits.

Connect illumination sensor A 1172 or A 1173 to the instrument.
Take the position of LUXmeter probe, see Figure 7.122.

Make sure that LUXmeter probe is turned on.

»  Start the continuous measurement.

»  Stop the measurement.

»  Save results (optional).

4
4
4
4
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5 Hlumination

Limit(E) 300 lux

Figure 7.123: Examples of lllumination measurement result
Measurement results / sub-results

E llumination

7.37 Discharging time

) Discharging time

Limit U
Limit(t)

Figure 7.124: Discharging time measurement menu

Measurement parameters / limits

Limit U Voltage limit [34 V, 60V, 120 V]
Limit (t) Timelimit[ls,5 5]

Measuring principle

The measuring principle of the discharging time function is as following:

Step 1: The DUT is connected to supply voltage via an external socket.
The instrument monitors the voltage (on supply or internal connections) and
internally stores the peak voltage value.

Step 2: The DUT is disconnected from the supply and the voltage at the test terminals
starts to fall. Once the rms voltage falls for 10 V the instrument starts to measure
time.

Step 3: After the voltage drops below an internally calculated voltage value the timer is

stopped. The instrument re-calculates the measured time to a value as it would be
if the disconnection occurred at the maximum voltage value.
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expected possible
Line voltage TEST voltage 5
1
; ! _dischargetime | ¢
power disconnect. 4wer disconnect. \6
moment ~5 moment ~5
(1) peak voltage (4) Ulim
(2) voltage at disconnection time (5) moment of disconnection
(3) calculated voltage value (6) discharging time

Figure 7.125: Discharging time measuring principle

Connection diagram

=

[Nk

L/L1 eI
N/L2 —

PE/L3

-

\UT -
£ :

Figure 7.126: Discharging time measurement
Measurement procedure

»  Enter the Discharging time function.

»  Set test parameters / limits.

»  Connect 3-wire test lead to the instrument and on the DUT, see Figure 7.126.

»  Connect DUT to the mains supply and Switch it ON, see Figure 7.126.

»  Start the measurement.

»  Measurement will stop automatically when disconnecting DUT from mains supply.
»  Save results (optional).
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] Discharging time [HEEN 13:53 ] Discharging time
t 3 | 1 s V
up 325v
Limit U Limit U
Limitit) Pis PE Limitit)
. [
=0

Figure 7.127: Discharging time results

Measurement results / sub-results

t Discharging time
Up Peak value of voltage at disconnection time
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7.38 AUTO TT - Auto test sequence for TT earthing
system

Tests / measurements implemented in AUTO TT sequence

Voltage
Zline
Voltage Drop
Zs rcd
RCD Uc
5 auvtoTT (TNEN] 07:56
Uln —_—V Uc —_———V
AU ___ % Zref —_
Z{LN) ___0 Ipsc (LN) ___A
Z(LPE)——__ 0} Ipsc (LPE)—__A
L PE N
e 1 e 1 e
1

Figure 7.128: AUTO TT menu

Measurement parameters / limits

| AN Rated RCD residual current sensitivity [10 mA, 15 mA, 30 mA, 100 mA,
300 mA, 500 mA, 1000 mA]

RCD type RCD type [AC, A, F, B, B+]

Selectivity Characteristic [G, S]

Fuse type Selection of fuse type [Off, Custom, gG, NV, B, C, D, K]

Fuse | Rated current of selected fuse

Fuse t Maximum breaking time of selected fuse

| (AU) Y Rated current for AU measurement (custom value)

Isc factor Isc factor [Custom, 0.20 ... 3.00]

| test Test current [Standard, Low]

Limit(AU) Maximum voltage drop [Off, Custom, 3.0 % ... 9.0 %]

Limit Uc Conventional touch voltage limit [Custom, 12 V, 25V, 50 V]

la(lpsc (LN)) Minimum short circuit current for selected fuse or custom value

Y Applicable if Fuse type is set to Off or Custom.

Refer to Fuse tables guide for detailed information on fuse data.
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Connection diagram

.-rt4a-i‘.i : =
.%’_ Dy gsnnnnnnnnshunnns
&LIUILZIL:%
N/L2 =
PE/L3
-3
©
@
r'-

J STEP1 STEP2

Figure 7.129: AUTO TT measurement
Measurement procedure

»  Enter the AUTO TT function.

»  Set test parameters / limits.

»  Measure the impedance Zref at origin (optional), see chapter 7.19 Voltage Drop.

»  Connect test cable to the instrument.

»  Connect 3-wire test lead or Plug commander to the object under test, see Figure
7.129.

»  Start the Auto test.

»  Save results (optional).

5 autoTT

5D autoTT

Un ___V Uc ——V Uin 226v Uc 0.0v
AU ___ % Zref 0.410 AU 0.0% v zref 0.410
Z(AN) ___n Ipsc (LN) ___A z Ny 0.400n Ipsc (LN) 570a
Z{(LPE)___n Ipsc (LPE) ___ A z LrE)0.38n Ipsc (LPE) 600 4

Figure 7.130: Examples of AUTO TT measurement results

Measurement results / sub-results

Uln Voltage between phase and neutral conductors
AU Voltage drop

Z (LN) Line impedance

Z (LPE) Loop impedance

Uc Contact voltage

Zref Reference line impedance

Ipsc (LN) Prospective short-circuit current
Ipsc (LPE) Prospective fault current
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7.39 AUTO TN (RCD) — Auto test sequence for TN
earthing system with RCD

Tests / measurements implemented in AUTO TN (RCD) sequence

Voltage
Zline
Voltage Drop
Zs rcd

Rpe rcd

5 AUTD TN (RCD)

Uin —_—V Rpe
Al —_———% Zref
Z({LN) ___0N
Z(LPE)—__DN

Fuse Type

Fuse | 16 A
Fuse t 0.035s
Limit(aU) 3.5%

la(lpsc (LN)Ipsc (LPE)) 160 A
Limit(Rpe) 20

Figure 7.131: AUTO TN (RCD) menu

Measurement parameters / limits

Fuse type
Fuse |
Fuse t

| (AU) Y
Isc factor
| test

Limit(AU)

la(lpsc (LN), Ipsc (LPE))

Limit (Rpe)

1)

Refer to Fuse tables guide for detailed information on fuse data.

Connection diagram

Ipsc (LNY ____
Ipse (LPE)

1]
A
A

1]

Selection of fuse type [Off, Custom, gG, NV, B, C, D, K]

Rated current of selected fuse

Maximum breaking time of selected fuse
Rated current for AU measurement (custom value)

Isc factor [Custom, 0.20 ... 3.00]
Test current [Standard, Low]

Maximum voltage drop [Off, Custom, 3.0 % ... 9.0 %]
Minimum short circuit current for selected fuse or custom

value

Max. resistance [Off, Custom, 0.1 Q ... 20.0 Q]

Applicable if Fuse type is set to Off or Custom.

Figure 7.132: AUTO TN (RCD) measurement
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Measurement procedure

»  Enter the AUTO TN (RCD) function.

»  Set test parameters / limits.

» Measure the impedance Zref at origin (optional), see chapter 7.19 Voltage Drop.

»  Connect test cable to the instrument.

»  Connect 3-wire test lead or Plug commander to the object under test, see Figure
7.132.

»  Start the Auto test.

»  Save results (optional).

5D AUTO TN (RCD) 5 AUTO TN (RCD)

Un ___¥V Rpe —_n Uln 223v Rpe 0.01a
AU —_—% Zref 0.410 AU 0.0% ' Zzref 0.41n
Z(LN) ___10 Ipsc (LN) ___A z (LN 0.400 Ipsc (LN) 569A

z LPE)D.38 0 Ipsc (LPE) 608

Fuse Type

Fuse | V

Fuse t

Z (LPE)m D} Ipsc (LPE) ——_ A

Fuse Type
Fuse |
Fuse t

Limit(AU) L PE N
la{lpse (LN}, Ipse (LPE)) 02230 1 @
Limit(Rpe) ‘ _ 523 -/

Limit(AU) L PE N
Ia{lpsc (LN}, Ipse (LPE)) 02230 1 @
Limit(Rpe) ’ _ 523 -/

Figure 7.133: Examples of AUTO TN (RCD) measurement results

Measurement results / sub-results

Uin Voltage between phase and neutral conductors
AU Voltage drop

Z (LN) Line impedance

Z (LPE) Loop impedance

Rpe PE conductor resistance

Zref Reference Line impedance

Ipsc (LN) Prospective short-circuit current
Ipsc (LPE) Prospective fault current
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7.40 AUTO TN - Auto test sequence for TN earthing

system without RCD
Tests / measurements implemented in AUTO TN sequence
Voltage
Zline
Voltage Drop
Zloop
Rpe
5 AuTOTN
Uln —_——V Rpe —_n
Al —_———% Zref —_——n
Z(@AN) —__0 Ipse (LN) ——_A
Z{(LPE)___11 Ipsc (LPE)____ A

Fuse Type
Fuse | 16 A
Fuse t 0.035s

Limit(AU) 3.5 % L
Limit(Rpe) 20 e 10
la(lpsc (LN)Ipsc (LPE)) 160 A 1

Figure 7.134: AUTO TN menu

Measurement parameters / limits

Fuse type Selection of fuse type [Off, Custom, gG, NV, B, C, D, K]

Fuse | Rated current of selected fuse

Fuse t Maximum breaking time of selected fuse

| (AU) Y Rated current for AU measurement (custom value)

Limit(AU) Maximum voltage drop [Off, Custom, 3.0 % ... 9.0 %]

Limit(Rpe) Max. resistance [Off, Custom, 0.1 Q2 ... 20.0 Q]

la(lpsc (LN), Ipsc (LPE)) Minimum short circuit current for selected fuse or custom
value

Isc factor Isc factor [Custom, 0.20 ... 3.00]

Y Applicable if Fuse type is set to Off or Custom.

Refer to Fuse tables guide for detailed information on fuse data.

Connection diagram

L/L1
N/L2
PE/L3
=z T
S m
0
o~
/

Figure 7.135: AUTO TN measurement
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Measurement procedure

»  Enter the AUTO TN function.

»  Set test parameters / limits.

» Measure the impedance Zref at origin (optional), see chapter 7.19 Voltage Drop.
»  Connect test cable to the instrument.
»  Connect 3-wire test lead or Plug commander to the object under test, see Figure

7.135.

»  Start the Auto test.
»  Save results (optional).

5 AUTOTHN

Uln —_—V Rpe —
AU _——% Zref 0.53n
Z({AN) ___n Ipsc (LN) ___A
Z(LPE)___n Ipsc (LPE) ___A

Fuse Type
Fuse |
Fuse t

Limit{AU)
Limit{Rpe)
Ia(lpsc (LN),Ipsc (LPE))

[

16 A

0.035s
3.5 % L PE
20 o220 1 @
1608 " 228

5 AUTOTHN

Uln 227 v
AU 0.2% ' zref
z(N) 0.560
z LPE)0.510n

Fuse Type
Fuse |
Fuse t

Limit{AU)
Limit{Rpe)
Ia(lpsc (LN),Ipsc (LPE))

Rpe

Ipsc (LN) v
Ipsc (LPE) 448A

0.035s
3.5 % L PE N

1608 = 229

(1NN 08:10

<

0.02n
0.53n
409 »

c

160 v

20 e22%e 1 e

Figure 7.136: Examples of AUTO TN measurement results

Measurement results / sub-results

Uln Voltage between phase and neutral conductors
AU Voltage drop

Z (LN) Line impedance

Z (LPE) Loop impedance

Rpe PE conductor resistance

Zref Reference Line impedance

Ipsc (LN) Prospective short-circuit current

Ipsc (LPE) Prospective fault current
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7.41 AUTO IT - Auto test sequence for IT earthing
system

Tests / measurements implemented in AUTO IT sequence

Voltage
Z line
Voltage Drop
ISFL
IMD
D avtoIT
Un ___Y AU %
Iscd ___mA Isc2 ___mA
R1  ___k0 H ___mA
R2 ___k0 12 ___mA
Z(N)___0 Ipsec (LN)___A
Zref ___1D0
Fuse Type NV
Fuse | 2R
Fuse t 0.035s Y1 a8
Test Auto R

1

Figure 7.137: AUTO IT menu

Measurement parameters / limits

Fuse type Selection of fuse type [Off, Custom, gG, NV, B, C, D, K]
Fuse | Rated current of selected fuse

Fuset Maximum breaking time of selected fuse

| (AU) Y Rated current for AU measurement (custom value)
Test Test mode [MANUAL R, MANUAL |, AUTO R, AUTO 1]

t step Timer (AUTO R and AUTO | test modes) [1s ... 99 g]
Isc factor Isc factor [Custom, 0.20 ... 3.00]

Limit(AU) Maximum voltage drop [Off, Custom, 3.0 % ... 9.0 %]
Rmin(R1,R2)  Min. insulation resistance [Off, 5 kQ) ... 640 kQ],
Imax(11,12) Max. fault current [Off, 0.1 mA ... 19.9 mA]

Imax(lscl,Isc2) Maximum first fault leakage current [Off, Custom, 3.0 mA ... 19.5 mA]
la(lpsc (LN)) Minimum short circuit current for selected fuse or custom value

Y Applicable if Fuse type is set to Off or Custom.
Refer to Fuse tables guide for detailed information on fuse data.

Connection diagram

Figure 7.138: AUTO IT measurement
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Measurement procedure

»  Enter the AUTO IT function.

»  Set test parameters / limits.

» Measure the impedance Zref at origin (optional), see chapter 7.19 Voltage Drop.
»  Connect test cable to the instrument.

»  Connect 3-wire test lead to the object under test, see Figure 7.138.

»  Start the Auto test.

»  Save results (optional).

B avtoIT
Uln ¥
Isc1 ___ mhA
R1 e kn
R2 e kn
Z{LNy ___ 0
Zref 4.03 O

Fuse Type
Fuse |

Fuse t
Test

5 avtoIT

AU —_——% Uln 219 v au 0.0 %
Isc2 ___mA Isci 2.2mA Isc2 2.2 mA
1 ——— mA R1 50 kn 1 4.4 mA
12 ——— mA R2 45 kn 12 4.9 mA
Ipse (LM)___ R Z(LN)3.98 n Ipsc (LN)57.8 A

Zref 4.03 0

Fuse Type
Fuse |

F t L1 PE L2
= e-0%e 110 e
Test

219

Figure 7.139: Examples of AUTO IT measurement results

Measurement results / sub-results

Uln
AU
Iscl
Isc2
R1

R2

11

12

Z (LN)
Zref
Ipsc (LN)

Voltage between phases L1 and L2

Voltage drop

First fault leakage current at single fault between L1/PE
First fault leakage current at single fault between L2/PE
Threshold insulation resistance between L1-PE
Threshold insulation resistance between L2-PE
Calculated first fault leakage current for R1

Calculated first fault leakage current for R2

Line impedance

Reference Line impedance

Prospective short-circuit current
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7.42 Locator

This function is intended for tracing mains installation, like:
»  Tracing lines,
»  Finding shorts, breaks in lines,
»  Detecting fuses.

The instrument generates test signals that can be traced with the handheld tracer receiver
R10K. See Appendix C — Locator receiver R10K for additional information.

5 Locator

Figure 7.140: Locator main screen

Typical applications for tracing electrical installation

Figure 7.142: Locating individual fuses
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Line tracing procedure
»  Select Locator function in Other menu.
»  Connect test cable to the instrument.

»  Connect 3-wire test lead or Plug commander to the tested object (see Figure
7.141 and Figure 7.142).

»  Pressthe key.
»  Trace lines with receiver (in IND mode) or receiver plus its optional accessory.

»  To stop tracing press the : key again.

5 Locator

Figure 7.143: Locator active
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7.43 Visual and Functional inspections

s}

Visual Machine IEC/EN 60204

Inspection

= Protective_measures
Protection against direct contact
Protection against indirect contact
Size of conductors

Overcurrent protective devices

Inspection

Functional EVSE

=l CP states
A-EVSE inidle state
B-EV detected, EVSE does not charge
C-EV is charged

E-pilot error, charging interrupted

Figure 7.144: Examples of Visual / Functional inspection menu

Inspection

Figure 7.145: Visual / Functional inspection test circuit

Visual / Functional inspection procedure

»  Select the appropriate inspection test from Visual or Function menu.
»  Start the inspection.
»  Perform the inspection of the item under test.

»  Apply appropriate ticker(s) to items of inspection.
»  End inspection.

»  Save results (optional).

Inspection

Visual Machine IEC/EN 60204

= Protective_measures
Protection against direct contact
Protection against indirect contact
Size of conductors

Overcurrent protective devices

5 Inspection

Functional EVSE

=I CP states
A-EVSE in idle state
B-EV detected, EVSE does not charge
C-EV is charged

E-pilot error, charging interrupted

Figure 7.146: Examples of Visual / Functional inspection results
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8 Auto Sequences®

Pre-programmed sequences of measurements can be carried out in Auto Sequences® menu.
The sequence of measurements, their parameters and flow of the sequence can be
programmed. The results of an Auto sequence® can be stored in the memory together with all
related information.

Auto Sequences® can be pre-programmed on PC with the Metrel ES Manager software and
uploaded to the instrument. Refer to chapter Appendix F Programming of Auto Sequences®
on Metrel ES Manager for detailed information on programming Auto Sequences®.

On the instrument parameters and limits of individual single test in the Auto Sequence® can be
changed / set.

8.1 Selection of Auto Sequences®

The Auto Sequence® list from Auto Sequence® groups menu should be selected first. Refer to
chapter 4.9 Auto Sequence® groups for more details.

8.1.1 Selecting an active Auto Sequence® group in Auto
Sequences® menu

Auto Sequences® and Auto Sequence® group menus are interconnected so an active Auto
Sequence® group can be selected also in the Auto Sequences® menu.

Procedure

Tap on the active Auto Sequence® group
header in Auto Sequences® Menu.

@ D Auto Sequences®

AutoSeq Instal_EU_D1

+ h 3phase switchhoards

+ h 3phase outlets

* h 1phase switchhoards

* E 1phase outlets

®) - Opens a list of Auto Sequence® groups
= in Control panel.
©) D Auto Sequence® groups Selects desired Auto Sequence® group

AutoSeq_Instal_EU_01 from a list of groups.

New Auto Sequence® group

@ - Confirms a new selection.
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® D Auto Sequences® New Auto Sequence® group is selected
and all Auto Sequences® within that

New Auto Sequence® group g
group are displayed on the screen.

m New Auto Sequence®

8.1.2 Searching in Auto Sequences® menu

In Auto Sequence® menu it is possible to search for Auto Sequences® on base of their Name
or Short code.

Procedure

Search function is available from the
active Auto Sequence® group header
line.

@ D Auto Sequences®

AutoSeq_Instal_EU_01

[¥] E 3phase switchboards

7] E 3-phase outlets

7] E 1-phase switchhoards

7] E 1-phase outlets

®) Select Search in control panel to open
Search setup menu.
©) The parameters that can be searched
for are displayed in the Search setup
menu.
Short code
®a  Name The parameters that can be searched

for are displayed in the Search setup

Short code menu.

The search can be narrowed by
entering a text in the Name and Short
code fields.
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Strings can be entered by using the
on-screen keyboard.

Clears all filters. Sets filters to default
value.

@ @) Searches through the active Auto
Sequence® group according to the set
filters.

The results are shown in the Search
results screen presented on Figure
8.1.

5 Search results 5 Search results

Page 1/2 Page 2/2

h Complete safety tests TT system 'E Out3PA,Insulation Lx-Ly

(Bl complete safety tests TN-C(S) system 5% Out3PAFastTN,rod
() Fast safety tests TT system 7)) OutaPA,FastTN,RCD

() Fast safety tests TN-G(S) system %)) Out3PA,FastTN,NoRCD

E Insulation Lx-Ly TN-G(5) or TT systems

Figure 8.1: Search results screen (left), Auto Sequence selected (right)

Options

Next page.

Previous page.

Goes to location in Auto Sequences® menu.
Goes to Auto Sequence® view menu.

Starts the selected Auto Sequence®.

T

Note:
»  Search result page consist of up to 50 results.
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8.1.3 Organization of Auto Sequences® in Auto Sequences®
menu

The Auto Sequences® to be carried out can be selected from the Main Auto Sequences®
menu. This menu can be organized in a structural manner with folders, sub-folders and Auto
Sequences®. Auto Sequence® in the structure can be the original Auto Sequence® or a
shortcut to the original Auto Sequence®.

Auto Sequences® marked as shortcuts and the original auto Sequences® are coupled.
Changing of parameters or limits in any of the coupled Auto Sequences® will influence on the
original Auto Sequence® and all its shortcuts.

D Auto Sequences® B Auto Sequences®

= E Complete safety tests TT Systems

+ i RGD analysis
x |i RCD tests

= |i No RGD Installed

AutoSeq_Instal_ EU_01

= E 3-phase switchhoards
+ ZLINE TN-G(5) or TT systems
+ ZLOOP TN-G(5) or TT systems
+ Insulation tests TN-G(5) systems IE OutTT,NoRCD

+ Insulation tests TT Systems E»] OutTT,NoRCD,loads

Figure 8.2: Examples of organized Auto Sequences® in main Auto Sequences® menu

Options
E»»] Auto Sequence® The original Auto Sequence®.

EI Auto Sequence® A shortcut to the original Auto Sequence®.

Enters menu for more detail view of selected Auto sequence®.

This option should also be used if the parameters / limits of the
selected Auto Sequence® have to be changed. Refer to chapter
8.2.1 Auto Sequence® view menu for more information.

- Starts the selected Auto Sequence®.
The instrument immediately starts the Auto sequence®.
Searches within the Auto Sequences® menu. Refer to chapter
8.1.2 Searching in Auto Sequences® menu for more
information.

8.2  Organization of an Auto Sequence®

An Auto Sequence® is divided into three phases:

»  Before starting the first test the Auto Sequence® view menu is shown (unless it was
started directly from the Main Auto Sequences® menu). Parameters and limits of
individual measurements can be set in this menu.
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»  During the execution phase of an Auto Sequence®, pre-programmed single tests are
carried out. The sequence of single tests is controlled by pre-programmed flow
commands.

»  After the test sequence is finished the Auto Sequence® result menu is shown. Details of
individual tests can be viewed and the results can be saved to Memory organizer.

8.2.1 Auto Sequence® view menu

In the Auto Sequence® view menu, the header and the single tests of selected Auto
Sequence® are displayed. The header contains Name, Short code and description of the Auto
Sequence®. Before starting the Auto Sequence®, test parameters / limits of individual
measurements can be changed.

Note:
»  Once fuse and RCD parameters are changed in active Auto Sequence®, the new
settings are distributed through all single tests within the active Auto Sequence® and
stored for next use of the same Auto Sequence®.

8.2.1.1 Auto Sequence® view menu (Header is selected)

5 OoutTT,NoRCD 13:33

_ Short code: 1A40

Complete safety test.
No RCD installed.
Outlets.

For TT systems.
@*- Zloop L

Z line

Riso

Riso

®

Figure 8.3: Screen organization in Auto Sequence® view menu — Header selected

Legend

Short code

Auto Sequence® name
Header

Single tests

Description

o O~ W N P

Control panel (available options)

Option

- Starts the Auto Sequence®.
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8.2.1.2 Auto Sequence® view menu (measurement is selected)

5 outTT,NoRCD

®7
@_

Figure 8.4: Screen organization in Auto Sequence® view menu — measurement selected

Legend

1 Auto Sequence® name

2 Header

3 Single tests

4 Parameters / limits of selected single test

5 Control panel (available options)

Options

_ Selects single test.

Z loop

Riso

Riso

Opens menu for changing parameters and
limits of selected measurements.

Refer to chapter 6.1.2 Setting parameters and
SR, limits of single tests for more information how
Fuse | to change measurement parameters and limits.

Fuse t
Test
Earthing system
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Raly;| |.E TS g AT R e TERPY  User must decide whether the changes in
global parameter(s) apply to all single tests
Warning! within the selected Auto Sequence® containing
the modified parameter(s), or only for the
edited one.

Update Fuse Type in all Auto

l Sequence® steps?

7 mndan

- Starts the Auto Sequence®.

Opens help screens. Refer to chapter 6.1.8
. Help screens for more information.

8.2.1.3 Indication of Loops

Riso x3

The attached ‘x3’ at the end of a single test name indicates that a loop of single tests is
programmed. This means that the marked single test will be carried out as many times as the
number behind the ‘X’ indicates. It is possible to exit the loop before, at the end of each
individual measurement.

8.2.2 Step by step execution of Auto Sequences®

While the Auto Sequence® is running, it is controlled by pre-programmed flow commands.
Examples of actions controlled by flow commands are:

= pauses during the Auto Sequence®,

* buzzer/ PASS/FAIL sound after the tests,

= proceeding of test sequence in regard to measured results,
= efc.

The actual list of flow commands is available on chapter F.7 — Description of flow commands.

5D outTT,NeRCD CHEEE 15:16

Check fuse parameters.
Plug shuko cable in 1-phase outlet.
Take care about polarity (L, N) of test cable.

Figure 8.5: Auto Sequence® — Example of a pause with message
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5 Riso CEEEE 10:30
Riso 50-7 MO V
um 525v

Uiso

Type Riso
Limit(Riso)

Figure 8.6: Auto Sequence® — Example of a finished measurement with options for
proceeding

Options (during execution of an Auto Sequence®):

Proceeds to the next step in the test sequence.

Repeats the measurement.
Displayed result of a single test will not be stored.

Ends the Auto Sequence® and goes to Auto Sequence® result screen.
Refer to chapter 8.2.3 Auto Sequence® result screen for more information.

Exits the loop of single tests and proceeds to the next step in the Auto Sequence®.

ENGE

The offered options in the control panel depend on the selected single test, its result and the
programmed test flow.

Notes:

»  During Auto Sequences® the popup Warning messages are displayed only before the
single test inside one Auto Sequence®. This default setting can be changed with
appropriate flow command. For more information about programming Auto Sequences®
refer to chapter Appendix F — Programming of Auto Sequences®on Metrel ES

Manager.
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8.2.3 Auto Sequence® result screen

After the Auto Sequence® is finished the Auto Sequence® result screen is displayed.

On the left side of the display the single tests and their statuses in the Auto Sequence® are
shown.

In the middle of the display the header of the Auto Sequence® with Short code and description
of the Auto Sequence® is displayed. At the top the overall Auto Sequence® result status is
displayed. Refer to chapter 5.1.1 Measurement statuses for more information.

20.0ct.2016 15:19:39

2loop Short code: 1140

Riso Complete safety test.
No RCD installed
Outlets.

For TT systems.

7

Riso

Figure 8.7: Auto Sequence® result screen

Legend

Overall PASS / FAIL status

Short code

Auto Sequence® name

Single tests with individual PASS / FAIL statuses
Description

o O~ WN P

Control panel (available options)

Options

- Starts a new Auto Sequence®.

@ View results of individual measurements.
The instrument goes to the menu for viewing details of the Auto
Sequence®.

Saves the Auto Sequence® results.

A new Auto Sequence® was selected and started from a Structure
object in the structure tree:

= The Auto Sequence® result will be saved under the selected
Structure object.
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A new Auto Sequence® was started from the Auto Sequence® main
menu:

= Saving under the last selected Structure object will be offered by
default. The user can select another Structure object or create a
1]
new Structure object. By pressing in Memory organizer
menu the Auto Sequence result is saved under selected location.
An empty measurement was selected in structure tree and started:

= The result(s) will be added to the Auto Sequence®. The Auto
Sequence® will change its overall status from ‘empty’ to
finished’.
An already carried out Auto Sequence® was selected in structure tree,
viewed and then restarted:

= A new Auto Sequence® result will be saved under the selected
Structure object.

Adds comment to the Auto Sequence®. The instrument opens keypad
for entering a comment.

El

Options (menu for viewing details of Auto Sequence® and single test results)

Details of a selected single test in Auto Sequence® are displayed.
View parameters and limits of selected single test.

Adds comment to the selected single test in Auto Sequence®. The instrument opens
keypad for entering a comment.

NEE

9 outTT,NoRCD B 155 =z line (INEE] 10:43

0.62
06.Dec.2016 10:31:16 4 - Q
Zlicon | short code: 1840 3 6 9
: Ipsc A
Riso . Complete safety test.
No RCD installed un 227v R 0.620n xL 0.050n
Riso . ?::I'Ig';s;ystems. i“se -Irwe
use
Fuse t
Riso D L
Earthing system
I laipso)

Figure 8.8: Details of menu for viewing details of Auto Sequence® results

8.2.4 Auto Sequence® memory screen

In Auto Sequence® memory screen details of the Auto Sequence® results can be viewed and a
new Auto Sequence® can be restarted.
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Zloop | short cote: 1nd0
Bisg . Complete safety test.
No RCD installed
. Outlets.
Riso . For TT systems.
Riso .

Figure 8.9: Auto Sequence® memory screen

Retest the Auto Sequence®.

Enters menu for a new Auto Sequence®.

Enters menu for viewing details of the Auto Sequence®. Refer to chapter 8.2.3 Auto
Sequence® result screen for more information.
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9 Communication

The instrument can communicate with the Metrel ES Manager PC software. The following
action is supported:
»  Saved results and Tree structure from Memory organizer can be downloaded and stored
to a PC.
»  Tree structure from Metrel ES Manager PC software can be uploaded to the instrument.
v Custom Auto Sequences® can be uploaded to the instrument or downloaded and stored
to a PC.
Metrel ES Manager is a PC software running on Windows 7, Windows 8, Windows 8.1 and
Windows 10.
There are three communication interfaces available on the instrument: RS-232, USB and
Bluetooth. Instrument can also communicate to various external devices (android devices, test
adapters, scanners ...).

9.1 USB and RS232 communication

The instrument automatically selects the communication mode according to detected interface.
USB interface has priority.

Required connections: PS/2 to 9 pin D - SUB female

4. 3 =

@ CENIm == 11T

21 . -

Figure 9.1: Interface connection for data transfer over PC COM port

How to establish an USB or RS-232 link

v RS-232 communication: connect a PC COM port to the instrument PS/2 connector
using the PS/2 - RS232 serial communication cable;

v USB communication: connect a PC USB port to the instrument USB connector using
the USB interface cable.

»  Switch on the PC and the instrument.

»  Run the Metrel ES Manager software.

»  Select communication port (COM port for USB communication is identified as
‘Measurement Instrument USB VCom Port'.

»  The instrument is prepared to communicate with the PC.

9.2 Bluetooth communication

The internal Bluetooth module enables easy communication via Bluetooth with PC and Android
devices.

How to configure a Bluetooth link between instrument and PC

»  Switch on the instrument.

» On PC configure a Standard Serial Port to enable communication over Bluetooth link
between instrument and PC. Usually no code for pairing the devices is needed.

v Run the Metrel ES Manager software.

»  Select configured communication port.
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»  The instrument is prepared to communicate with the PC.
How to configure a Bluetooth link between instrument and an Android device

»  Switch on the instrument.

»  Some Android applications automatically carry out the setup of a Bluetooth connection.
It is preferred to use this option if it exists. This option is supported by Metrel's Android
applications.

If this option is not supported by the selected Android application then configure a
Bluetooth link via Android device’s Bluetooth configuration tool. Usually no code for
pairing the devices is needed.

»  The instrument and Android device are ready to communicate.

Notes

»  Sometimes there will be a demand from the PC or Android device to enter the code.
Enter code ‘1234’ to correctly configure the Bluetooth link.

»  The name of correctly configured Bluetooth device must consist of the instrument type
plus serial number, e.g. Ml 3155-12240429I. If the Bluetooth module got another name,
the configuration must be repeated.

» In case of serious troubles with the Bluetooth communication it is possible to reinitialize
the internal Bluetooth module. The initialization is carried out during the Initial settings
procedure. In case of a successful initialization “INITIALIZING... OK!” is displayed at the
end of the procedure. See chapter 4.6.10 Initial Settings.

»  Check if Metrel Android applications are available for this instrument.

9.3 Bluetooth and RS-232 communication with
scanners

EurotestXD instrument can communicate with supported Bluetooth and serial scanners. Serial
scanner should be connected to the instrument via PS/2 serial port. Contact Metrel or your
distributor which external devices and functionalities are supported. See chapter 4.6.9 Devices
for details how to set the external Bluetooth or serial device.
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10 Upgrading the instrument

The instrument can be upgraded from a PC via the RS232 or USB communication port. This
enables to keep the instrument up to date even if the standards or regulations change. The
firmware upgrade requires internet access and can be carried out from the Metrel ES Manager
software with a help of special upgrading software — FlashMe which will guide you through the
upgrading procedure. For more information refer to Metrel ES Manager Help file.
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11 Maintenance

Unauthorized persons are not allowed to open the EurotestXD instrument. There are no user
replaceable components inside the instrument, except the battery and fuses under back cover.

DISCONNECT ALL TEST LEADS AND SWITCH OFF THE INSTRUMENT,
BEFORE REMOVING THIS BATTERY / THE FUSE COVER |
HAZARDOUS VOLTAGE !

LITHIUM ION RECHARGEABLE BATTERY PACK

ITHI
NOMINAL VOLTAGE: 7.2 V'

VOR OFFNEN DES BATTERIE/SICHERUNGSFACHS ALLE ZULEITUNGEN
VOM GERAT ENTFERNEN UND DAS GERAT AUSSCHALTEN |
GEFAHRLICHE SPANNUNG !

WIEDEAUFLADBARES LITHIUM-IONEN AKKU
NENNSPANNUNG: 7.2 V.

Figure 11.1: Position of screws to open battery / fuse compartment

11.1 Fuse replacement

There are three fuses under back cover of the EurotestXD instrument.

F1 M 0.315 A/ 250V, 20x5 mm

This fuse protects internal circuitry for continuity functions if test probes are connected
to the mains supply voltage by mistake during measurement.

F2,F3 F5A/500V, 32x6.3 mm (breaking capacity: 50 kA)
General input protection fuses of test terminals L/L1 and N/L2.
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Figure 11.2: Fuses

Warnings:
»  Disconnect all measuring accessory and switch off the instrument before opening battery
/ fuse compartment cover, hazardous voltage inside!
»  Replace blown fuse with original type only, otherwise the instrument or accessory may
be damaged and / or operator’s safety impaired!

11.2 Battery pack insertion / replacement

Procedure:

()  Remove the battery pack from battery
compartment.

®) Remove foam if were inserted under the
battery pack.

(3  Pressto unlock the connector (1) and pull the
wires (2) to disconnect the battery pack from
the instrument.

(@  Connect the new battery pack to the
instrument.

@  For standard capacity pack use a foam (2) to
fill empty space.

(®  Insert the battery pack in battery
compartment and close the battery / fuse
compartment cover.

Note:
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When placing high-capacity battery pack
make sure that protection circuit module of
the battery pack is placed at top inner side of
the compartment.

Warnings:
»  Disconnect all measuring accessory and switch off the instrument before opening battery
/ fuse compartment cover, hazardous voltage inside!
»  Replace battery pack with original type only, otherwise the instrument may be damaged
and / or operator’s safety impaired!
»  Ensure batteries are used and disposed of in accordance with Manufacturers guidelines
and in accordance with Local and National Authority guidelines.

11.3 Cleaning

No special maintenance is required for the housing. To clean the surface of the instrument or
accessory use a soft cloth slightly moistened with soapy water or alcohol. Then leave the
instrument or accessory to dry totally before use.

Warnings:

» Do not use liquids based on petrol or hydrocarbons!
» Do not spill cleaning liquid over the instrument!

11.4 Periodic calibration
It is essential that the test instrument is regularly calibrated in order that the technical
specification listed in this manual is guaranteed. We recommend an annual calibration. Only an

authorized technical person can do the calibration. Please contact your dealer for further
information.

11.5 Service

For repairs under warranty, or at any other time, please contact your distributor.
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12 Technical specifications

12.1 Riso, Riso all — Insulation resistance

Uiso: 50 V, 100 Vand 250 V (R iso, Riso all)

Riso — Insulation resistance (R iso)

R L-N, R L-PE, R N-PE - Insulation resistance (R iso all)
Measuring range according to EN 61557 is 0.15 MQ ... 199.9 MQ.

Measuring range (MQ) Resolution (MQ) Accuracy
0.00...19.99 0.01 +(5 % of reading + 3 digits)
20.0...99.9 01 +(10 % of reading)
100.0 ... 199.9 ' (20 % of reading)

Uiso: 500 V (Riso, Riso all)

Riso — Insulation resistance (R iso)

R L-N, R L-PE, R N-PE - Insulation resistance (R iso all)
Measuring range according to EN 61557 is 0.15 MQ ... 999 MQ.

Measuring range (MQ) Resolution (MQ) Accuracy
0.00...19.99 0.01 +(5 % of reading + 3 digits)
20.0...199.9 0.1 +(5 % of reading)

200 ... 999 1 (10 % of reading)

Uiso: 500 V (R iso, Riso all)

Riso — Insulation resistance (R iso)

R L-N, R L-PE, R N-PE — Insulation resistance (R iso all)
Measuring range according to EN 61557 is 0.15 MQ ... 199.9 MQ.

Measuring range (MQ) Resolution (MQ) Accuracy
0.00 ... 19.99 0.01 +(5 % of reading + 3 digits)
20.0...199.9 0.1 +(5 % of reading)
200 ... 999 1 indicative

Uiso: 2500V (R is0)
Riso — Insulation resistance

Measuring range (Q) Resolution (Q) Accuracy
0.00 M ... 19.99 M 0.01 M +(5 % of reading + 3 digits)
200M ... 1999 M 0.1 M +(5 % of reading)
200M ...999 M 1M +(10 % of reading)
1.00G..19.99G 0.01G +(10 % of reading)
Um - Voltage (Riso, Riso all)
Measuring range (V) Resolution (V) Accuracy
0...2700 1 +(3 % of reading + 3 digits)
Nominal voltages UisO............ccccceeeeeeeen. 50 Vpe, 100 Vpe, 250 Vpe, 500 Vpe, 1000 Vi,
2500 Vpc
Open circuit voltage ..........ccoveeeeviicinneenn. -0 % / +20 % of nominal voltage
Measuring current..........cccceeeeeeeeeeeeennnnnnn. min. 1 mA at Ry = Uy x 1 kQ/V
Short circuit current ............ccccvvvvevnnnnnns max. 3 mA
Load pretest voltage .........ccoeceevvvvevnnnnnnn. <20 Vac, 125 Hz
Load pretest warning .............ccceeeevvvnnnnn. <50 kQ

The number of possible tests

221



MI 3155 EurotestXD Technical specifications

(Riso,Risoall) ....ooeevveeiiiiiiiiiieiiieeee, up to 1000, with a fully charged battery (type:
18650T22A2S2P)
up to 2000, with a fully charged battery (type:
18650T22A2S4P)

Auto discharge after test.

Specified accuracy is valid if 3-wire test lead is used while it is valid up to 100 MQ if Tip
commander is used.

Specified accuracy is valid up to 100 MQ if relative humidity is > 85 %.

In case the instrument gets moistened, the results could be impaired. In such case, it is
recommended to dry the instrument and accessories for at least 24 hours.

The error in operating conditions could be at most the error for reference conditions (specified in
the manual for each function) +5 % of measured value.

12.2 Diagnostic test
Uiso: 500V, 1000 V, 2500 V

DAR — Dielectric absorption ratio

Measuring range Resolution Accuracy
0.01...9.99 0.01 (5 % of reading + 2 digits)
10.0 ... 100.0 0.1 (5 % of reading)
Pl— Polarization index
Measuring range Resolution Accuracy
0.01...9.99 0.01 +(5 % of reading + 2 digits)
10.0 ... 100.0 0.1 +(5 % of reading)

For Riso, R60 and Um sub-results technical specifications defined in chapter 12.1 R iso, R iso
all — Insulation resistance apply.

12.3 R low, R low 4W - Resistance of earth connection
and equipotential bonding

Measuring range according to EN 61557 is 0.16 Q ... 1999 Q.

R — Resistance

Measuring range (Q) Resolution (Q) Accuracy
0.00 ... 19.99 0.01 +(3 % of reading + 3 digits)
20.0...199.9 0.1 .
0,
200 ... 1999 1 +(5 % of reading)
R+, R — Resistance
Measuring range (Q) Resolution (Q) Accuracy
0.0...199.9 0.1 . .
0
500 . 1999 1 +(5 % of reading + 5 digits)
Open-circuit voltage...........cccoevvvvvneeneenn.. 6.5 VDC ... 18 VDC
Measuring current..........ccceeeeeeeeeveeenvnnnnnn. min. 200 mA into load resistance of 2 Q
Test lead compensation (Rlow) .............. upto5Q

The number of possible tests:
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(Rlow (Current = standard), Rlow 4W)....up to 1700, with a fully charged battery (type:
18650T22A2S2P)
up to 3400, with a fully charged battery (type:
18650T22A2S4P)

Rlow (Current = ramp) .......c..oeeeevvvvvvnnnnnn. up to 1000, with a fully charged battery (type:
18650T22A2S2P)
up to 2000, with a fully charged battery (type:
18650T22A2S4P)

Automatic polarity reversal of the test voltage.

12.4 Continuity — Continuous resistance measurement
with low current

R — Continuity resistance

Measuring range (Q) Resolution (Q) Accuracy
0.0...19.9 0.1 , -
50 . 1999 1 +(5 % of reading + 3 digits)
Open-circuit voltage..............eevvvvvvvninnnnnns 6.5VDC ... 18 VDC
Short-circuit current ..........ccceeevvvceeneeenn. max. 8.5 mA
Test lead compensation.................ccee..... upto5Q

12.5 RCD testing
12.5.1 General data

Nominal residual current (A,AC) ............. 10 mA, 15 mA, 30 mA, 100 mA, 300 mA, 500 mA,
1000 mA
Nominal residual current accuracy.......... -0/ +0.1-1A; IA = IAN, 2xIAN, 5xIAN

-0.1-1A / +0; IA = 0.5xIAN
AS/NZS 3017 selected: + 5 %

Sensitivity parameter supported ............. PRCD, PRCD-3p, PRCD-2p, PRCD-S+, PRCD-K
Nominal residual current accuracy by using parameter Sensitivity:
Sensitivity: standard..............cccccceeeeeeenn. -0/ +0.1-1A; IA = IAN, 2xIAN, 5xIAN
-0.1:1A / +0; 1A = 0.5xIAN
Sensitivity: Ipe monitoring....................... -0/ +0.1-1A; 1A = 0.5xIAN, 2x0.5xIAN, 5x0.5xIAN

-0.1-1A / +0; 1A = 0.5x0.5xIAN

AS/NZS 3017 selected: £+ 5 %

Test current shape..........ovveeiiiieeennneen. Sine-wave (AC), pulsed (A, F), smooth DC (B, B+)
DC offset for pulsed test current ............. < 2 mA (typical)
RCD tYPe..ceiiiiiieie e (non-delayed), S (time-delayed), PRCD, PRCD-2p,

PRCD-3p, PRCD-S, PRCD-S+, PRCD-K, EV RCD,
EV RCM, MI RCD

Test current starting polarity ................... 0° or 180°

Voltage range ......ccooeeeeeeeeeeeeeeeeeeeeeeeeeen 93V ...134V (16 Hz ... 400 Hz)
185V ... 266 V (16 Hz ... 400 Hz)
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RCD test current in relation to RCD type, nominal RCD current and multiplication factor

Iay % 1/2 Ian % 1 Ian % 2 Ian X 5 RCD I,
(mA) (mA) (mA) (mA)

Iw (MmA)]AC A F|B,B+] AC | A F |B,B+] AC | A/F |B,B+| AC A F|B,B+|AC A F|B, B+
10 5 |35 5 10 20 20 20 40 40 50 100 100 | vV | ¥ v
15 7553 75 15 30 30 30 60 60 75 |150| 150 | vV | ¥ v
30 15 |10.5| 15 30 42 60 60 84 | 120 | 150 |212 | 300 | vV | V¥ v
100 50 | 35 50 | 100 | 141 | 200 | 200 | 282 | 400 | 500 | 707 /1000 | v | ¥ v
300 150|105 | 150 | 300 | 424 | 600 | 600 | 848 x ]1500| x X v |V v
500 250|175 | 250 | 500 | 707 | 1000 J1000|1410| x |2500| x X v |V v

1000 ]500 350 | 500 ]1000 1410 x ]2000 6 x X X X X v v X

P PPPPT not applicable

Y ettt applicable

AC IYPE..cciieeee e sine wave test current

A Frypes...... pulsed current

B, BHIypesS..cooiiiiii e, smooth DC current

RCD test current in relation to Ml / EV RCD type and multiplication factor

Ian % 1/2 Ian % 1 InX2 | Ian*5 [IanX 10| Iany % 33.33 Ian % 50 RCD I,
(mA) (mA) (mA) (mA) (mA) (mA) (mA)
Ian Ml / EV MI/EV |MI/EV |MI/EV |MI/EV |MI/EV MI / EV MI/EV |MI/EV
(mA) |a.c., d.c. |a.c., d.c. |a.c. a.c. d.c. d.c. d.c. a.c. d.c.
(IEC 62955) | (IEC 62752)

30 15 30 60 150 x x x v x

a.c.

6 3 6 X X 60 200 300 x v

d.c.

X s et e e e e e e e e e et e e e eaaeeaarr not applicable

Y ettt applicable

Ml / EV type (a.C. part)......ccccccevvvvvvinnnnnn. sine wave test current

Ml / EV type (d.c. part)......cccccevvvvvinnnnnnn. smooth DC current

12.5.2 RCD Uc - Contact voltage

Measuring range according to EN 61557 is 20.0 V ... 31.0 V for limit contact voltage 25 V
Measuring range according to EN 61557 is 20.0 V ... 62.0 V for limit contact voltage 50 V

Uc — Contact voltage, Uc(P) — Contact voltage, external probe

Measuring range (V) Resolution (V) Accuracy
0.0...19.9 0.1 (-0 % / +15 %) of reading
' 10 digits
20.0 ... 99.9 0.1 (-0 % / +15 %) of reading

The accuracy is valid if mains voltage is stabile during the measurement and PE terminal is free
of interfering voltages. Specified accuracy is valid for complete operating range.

Test current
Limit contact voltage (Uc, Uc(P))

max. 0.5xly
Custom, 12V, 25V, 50V

12.5.3 RCDt - Trip-out time

Complete measurement range corresponds to EN 61557 requirements.
Maximum measuring times set according to selected reference for RCD testing.
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t AN —Trip-out time

Measuring range (ms) Resolution (ms) Accuracy
0.0...40.0 0.1 +1 ms
0.0 ... max. time* 0.1 +3ms

* For max. time see normative references in chapter 4.6.8.2 RCD standard. This specification
applies to max. time >40 ms.

TeSt CUITeNnt ....covveie e VaxIany Iany 2%1an, BDXIaN

5xl, is not available for 1,,=1000 mA (RCD type AC) or I,y> 300 mA (RCD types A, F, B, B+).
2xl,n IS not available for 1,4=1000 mA (RCD types A, F) or I, > 300 mA (RCD types B, B+).
1xl,y is not available for 1,,=1000 mA (RCD types B, B+).

Specified accuracy is valid for complete operating range.

12.5.4 RCD I - Trip-out current
Complete measurement range corresponds to EN 61557 requirements.

IA = Trip-out current

Measuring range Resolution I, Accuracy
O.2X|AN 1-1XIAN
(AC type) O.OSXIAN iO.lxIAN
O.2X|AN 1.OX|AN
(IEC 62752: EV RCD, EV RCM, MI RCD (a.c. part)) 0.05xla 0. Ixlan
O-ZXIAN_d.c. 1-OX|AN_d.c.
(IEC 62752: EV RCD, EV RCM, MI RCD (d.c. part)) 0.0l g 0. Ixlan g
O.2X|AN 1.OX|AN
(IEC 62955: EV RCD, EV RCM, MI RCD (a.c. part)) 0.05xlan 0. Ixlan
O-ZXIAN_d.c. 1-OX|AN_d.c
(IEC 62955: EV RCD, EV RCM, MI RCD (d.c. part)) 0.05xlan g 0. Ixlan g
O.2X|AN 1-5XIAN
+
(A type, 1n230 mA) 0.05xln +0.1xIxn
O.2X|AN 2-2XIAN
+
(A type, Lw<30 mA) 0.05xln +0.1xIxn
O-ZXIAN 2-2XIAN
0.05xI +0.1xI
(B type) AN AN
t IA = Trip out-time
Measuring range (ms) Resolution (ms) Accuracy
0...300 1 +3ms
Uc, Uc IA — Contact voltage
Measuring range (V) Resolution (V) Accuracy
0.0 ..199 0.1 (-0 % / +15 %) of reading +
T ' 10 digits
20.0...99.9 0.1 (-0 % / +15 %) of reading
Limit contact voltage (Uc, Uc IA)............ Custom, 12V, 25V, 50V

The accuracy is valid if mains voltage is stabile during the measurement and PE terminal is free
of interfering voltages. Specified accuracy is valid for complete operating range.
Trip-out measurement is not available for [,,=1000 mA (RCD types B, B+).

225




MI 3155 EurotestXD Technical specifications

12.5.5 RCD Auto

For technical specification refer to chapter 12.5 RCD testing for technical specification of
individual RCD tests.

12.6 Zloop, Z loop 4W — Fault loop impedance and
prospective fault current

Z — Fault loop impedance
Measuring range according to EN 61557 is 0.12 Q ... 9.99 kQ.

Measuring range (Q) Resolution (Q) Accuracy
0.00...9.99 0.01 . -
100 _.999 01 +(3 % of reading + 3 digits)
100 ... 999 1 .

1.00k ... 9.99 K 10 + 10 % of reading

Ipsc — Prospective fault current

Measuring range (A) Resolution (A) Accuracy
0.00...9.99 0.01
10.0... 99.9 0.1 Consider accuracy of fault
100.... 999 L loop resistance measurement
1.00k...9.99k 10
10.0k ... 23.0k 100

Ulpe — Voltage

Measuring range (V)

Resolution (V)

Accuracy

0...550

1

+(2 % of reading + 2 digits)

Uc(P) — Contact voltage at Ip

sc, external probe

Measuring range (V) Resolution (V) Accuracy
(-0 % / +15 %) of reading +
0.0...99.9 0.1 0.02 Q x Ipsc

The accuracy is valid if mains voltage is stabile during the measurement.

Test current (at 230 V)............
Nominal voltage range............

R and X, values are indicative.

............... 20 A (10 ms)
93V ..134V (16 Hz ... 400 Hz)

185V ... 266 V (16 Hz ... 400 Hz)
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12.7 Zs rcd — Fault loop impedance and prospective fault
current in system with RCD

Z — Fault loop impedance
Measuring range according to EN 61557 is 0.46 Q ... 9.99 kQ for | test = standard and 0.48 Q ...
9.99 kQ for | test = low.

Measuring range (Q) Resolution (Q) Accuracy Accuracy
| test = standard | test = low
0.00...9.99 0.01 +(5 % of reading + 10 | +(5 % of reading + 12
10.0... 99.9 0.1 digits) digits)
100 ... 999 1 . .
100Kk . 999 K 10 + 10 % of reading + 10 % of reading

Accuracy may be impaired in case of heavy noise on mains voltage.

Ipsc — Prospective fault current

Measuring range (A) Resolution (A) Accuracy
0.00 ... 9.99 0.01
10.0.... 99.9 0.1 Consider accuracy of fault
100.... 999 L loop resistance measurement
1.00k ... 9.99k 10 P
10.0k ... 23.0k 100
Ulpe — Voltage
Measuring range (V) Resolution (V) Accuracy
0...550 1 +(2 % of reading + 2 digits)

Uc(P) — Contact voltage at Ipsc (Protection = TN), external probe

Measuring range (V) Resolution (V) Accuracy

(-0 % / +15 %) of reading +
0.0...99.9 0.1 0.02 Q) x Ipsc

Uc(P) — Contact voltage at IAN (Protection = TT rcd), external probe

Measuring range (V) Resolution (V) Accuracy

0.0...99.9 01 (-0 % / +15 %) of reading +
- ' 10 digits

Uc — Contact voltage
Refer to chapter 12.5.2 RCD Uc — Contact voltage for detailed technical specification.
Nominal voltage range............cccccevvveenn. 93V ...134V (16 Hz ... 400 Hz)

185V ... 266 V (16 Hz ... 400 Hz)

No trip out of RCD.
R, X, values are indicative.

12.8 Zloop mQ — High precision fault loop impedance
and prospective fault current
This test is performed in combination with an external test adapter / instrument.

For technical specification refer to A 1143 Euro Z 290 A, MI 3143 Euro Z 440 V and Ml 3144
Euro Z 800 V Instruction manual.
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12.1 U touch — Touch voltage (Ml 3143 and MI 3144)

This test is performed in combination with an external test adapter / instrument.
For technical specification refer to Ml 3143 Euro Z 440 V and M| 3144 Euro Z 800 V
Instruction manual.

12.2 Zline, Z line 4W - Line impedance and prospective
short-circuit current

Z—-Line impedance
Measuring range according to EN 61557 is 0.12 Q ... 9.99 kQ.

Measuring range (Q) Resolution (QQ) Accuracy
0.00 ... 9.99 0.01 . -
100 ..999 01 +(3 % of reading + 3 digits)
100 ... 999 1 :
1.00K ... 9.99 K 10 + 10 % of reading

Ipsc — prospective short-circuit current

Imax — Maximal single-phase prospective short-circuit current
Imax2p — Maximal two-phases prospective short-circuit current
Imax3p — Maximal three-phases prospective short-circuit current

Measuring range (A) Resolution (A) Accuracy
0.00...0.99 0.01
1.0... 99.9 0.1 Consider accuracy of line
100 ... 999 L resistance measurement
1.00k ... 99.99 k 10
100K ... 199 k 1000
Uln — Voltage
Measuring range (V) Resolution (V) Accuracy
0...550 1 +(2 % of reading + 2 digits)
Test current (&t 230 V) ..ooooveeeeeeiieeeeee, 20 A (10 ms)
Nominal voltage range..........c.ccccevvveeeee.. 93V ...134V (16 Hz ... 400 Hz)

185V ... 266 V (16 Hz ... 400 Hz)
321V ...485V (16 Hz ... 400 Hz)
R, X, Imin, Imin2p, Imin3p values are indicative.

12.3 Voltage Drop

AU - Voltage drop

Measuring range (%) Resolution (%) Accuracy
0.0..999 0.1 ' Consider accuracy of line
impedance measurement(s)*

Uln, Ipsc, Zref, Z
Refer to chapter 12.4 Z line m£ — High precision line impedance and prospective fault
current for technical specification.

Zrer MEASUNNG range......cccevvvevvvvneeeennn, 0.000..20.0Q
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Test current (@t 230 V) ...oooeeeeeeeeeeeeeeen 20 A (10 ms)
Nominal voltage range............cccceevvvvnennn. 93V ..134V (16 Hz ... 400 Hz)
185V ... 266 V (16 Hz ... 400 Hz)
321V ...485V (16 Hz ... 400 Hz)
*See chapter 7.19 Voltage Drop for more information about calculation of voltage drop result.

12.4 Z line mQ — High precision line impedance and
prospective fault current

This test is performed in combination with an external test adapter / instrument.
For technical specification refer to A 1143 Euro Z 290 A, Ml 3143 Euro Z 440 V and Ml 3144
Euro Z 800 V Instruction manual.

12.1 High current (Ml 3143 and MI 3144)

This test is performed in combination with an external test adapter / instrument.
For technical specification refer to Ml 3143 Euro Z 440 V and M| 3144 Euro Z 800 V
Instruction manual.

12.2 Z auto, AUTO TT, AUTO TN, AUTO TN (RCD), AUTO
IT

Refer to following chapters for detailed technical specification:

12.5.2 RCD Uc - Contact voltage,

12.6 Z loop, Z loop 4W - Fault loop impedance and prospective fault current,

12.7 Zs rcd — Fault loop impedance and prospective fault current in system with RCD,
12.2 Z line, Z line 4W - Line impedance and prospective short-circuit current,

12.3 Voltage Drop,

12.3 Rpe — PE conductor resistance,

12.13 ISFL - First fault leakage current and

12.14 IMD.
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12.3 Rpe - PE conductor resistance

RCD: No
R — PE conductor resistance
Measuring range (Q) Resolution () Accuracy
0.00...19.99 0.01 . -
200 . 99.9 01 +(5 % of reading + 5 digits)
100.0 ... 199.9 0.1 :
200 . 1999 1 + 10 % of reading
Measuring CUIrent..........cccceveevveeniniinnnnen. min. 200 mA into PE resistance of 2 Q

RCD: Yes, no trip out of RCD
R — PE conductor resistance

Measuring range (Q) Resolution (QQ) Accuracy
0.00 ... 19.99 0.01 . -
0,
200..999 01 +(5 % of reading + 10 digits)
100.0 ... 199.9 0.1 ,
200 _. 1999 1 + 10 % of reading

Accuracy may be impaired in case of heavy noise on mains voltage.
Measuring CUIrent.........ccccevvveeeeeinnennnnnn. <15 mA

Nominal voltage range............cccceevvvvnnenn. 93V ..134V (16 Hz ... 400 Hz)
185V ... 266 V (16 Hz ... 400 Hz)

12.4 Earth — Earth resistance (3-wire measurement)

Re — Earth resistance
Measuring range according to EN61557-5is 0.20 Q... 1999 Q.

Measuring range (Q) Resolution (Q) Accuracy
0.00 ... 19.99 0.01
20.0...199.9 0.1 +(5 % of reading + 5 digits)
200 ... 9999 1
Max. auxiliary earth electrode resistance Rc........... 100xRg or 50 kQ (whichever is lower)
Max. probe resistance Rp ........ccccvvvviiiiiiiiiiiiiinnnnn, 100xRg or 50 kQ2 (whichever is lower)

Rc and Rp values are indicative.

Additional probe resistance error at Rcmax OF Rpmax. -1(10 % of reading + 10 digits)

Additional error at 3 V voltage noise (50 Hz)........... +(5 % of reading + 10 digits)
Open Circuit Voltage ...........uuvvvvevieiiiiiiiiiiiiiiiiiiiiiiinnns <30 VAC

Short CirCuUit CUITeNt ............evvveiiiiiiiiiiiiiieiiiieees <30 mA

Test voltage frequeNCY .........ccoovveeviiiiiiiiiiiieeeeeeeees 125 Hz

Test voltage shape ..., sine wave

Noise voltage indication threshold .......................... 1V (<50 Q, worst case)

Automatic measurement of auxiliary electrode resistance and probe resistance.
Automatic measurement of voltage noise.
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12.5 Earth 2 clamp — Contactless earthing resistance
measurement (with two current clamps)

Re — Earth resistance

Measuring range (Q) Resolution (Q) Accuracy”
0.00 ... 19.99 0.01 (10 % of reading + 10 digits)
20.0... 30.0 0.1 (20 % of reading)
30.1...39.9 0.1 (30 % of reading)
") Distance between current clamps > 30 cm.
Additional error at 3 V voltage noise (50 Hz)........... +10 % of reading
Test voltage freqUeNnCY ... 125 Hz
Noise current indication .............cccccceeeeeieeeecceviiinnnnn. yes
Low clamp current indication ...........ccccccevvvvvveennnnnnn. yes
Additional clamp error has to be considered.
12.6 Ro - Specific earth resistance
p — Specific earth resistance
Measuring range (Qm) Resolution (Qm) Accuracy
0.0...99.9 0.1
100 ... 999 1
1.00k...9.99k 0.01 k See accuracy nhote
10.0k ... 99.9k 0.1k
100 k ... 9999 k 1Kk
p — Specific earth resistance
Measuring range (Qft) Resolution (Qft) Accuracy
0.0...99.9 0.1
100 ... 999 1
1.00k ... 9.99k 0.01 k See accuracy note
10.0k ... 99.9k 0.1k
100 k ... 9999 k 1Kk

Rc and Rp values are indicative.

Principle:
p=2- n-d-Re,

where Re is a measured resistance in 4-wire method and d is distance between the probes.

Accuracy note:

Accuracy of the specific earth resistance result depends on measured earth resistance Re as

follows:

Re — Earth resistance

Measuring range () Accuracy
1.00 ... 1999 +5 % of measured value
2000 ... 19.99 k +10 % of measured value
>20 k +20 % of measured value

Additional error:
See Earth resistance three-wire method.

231



MI 3155 EurotestXD Technical specifications

12.7 Voltage, frequency, and phase rotation

12.7.1 Phase rotation

Nominal system voltage range............... 100 Vac ... 550 Vac
Nominal frequency range............cc......... 14 Hz ... 500 Hz
Result displayed ..........ccccccvvviiiiiiiinnnnnn. 1.230r3.21

12.7.2 Voltage / Online terminal voltage monitor

Measuring range (V) Resolution (V) Accuracy
0...550 1 (2 % of reading + 2 digits)
Result type ..o True r.m.s. (TRMS)
Nominal frequency range............cc......... 0 Hz, 14 Hz ... 500 Hz

12.7.3 Frequency

Measuring range (Hz) Resolution (Hz) Accuracy
0.00...9.99 0.01 , -
0
10.0 . 499.9 01 (0.2 % of reading + 1 digit)
Nominal voltage range............ccccceeeeeee. 20V .. 550V

12.8 Varistor test

Udc — DC voltage

Measuring range (V) Resolution (V) Accuracy
0 ... 2500 1 +(3 % of reading + 3 digits)
Uac — AC voltage
Measuring range (V) Resolution (V) Accuracy
0...1562 1 Consider accuracy of DC
voltage
Measurement principle ..........ccccccceeeeen. d.c. voltage ramp
Test voltage slope .........ocoevvieiiiiieinnneen. Nominal test voltage 1000 V: 100 V/s
Nominal test voltage 2500 V: 350 V/s
Threshold current ...........ccveeeiiiiieeieenn, 1 mA
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12.9 Currents

Maximum voltage on C1 measuring input........ 3V
Nominal freqUeNCY.........ccceevveeeiiiiiiiiiienes ceveeans 0 Hz, 40 Hz ... 500 Hz
Ch1l clamp type: A1018
Range: 20 A
11— Current
Measuring range (A) Resolution (A) Accuracy*
0.0m..99.9m 0.1m +(5 % of reading + 5 digits)
100 m ... 999 m 1m +(3 % of reading + 3 digits)
1.00 ... 19.99 0.01 +(3 % of reading)
Ch1 clamp type: A1019
Range: 20 A
11 - Current
Measuring range (A) Resolution (A) Accuracy*
0.0m...99.9m 0.1m indicative
100 m ... 999 m 1m (5 % of reading )
1.00 ... 19.99 0.01 (3 % of reading)
Ch1l clamp type: A1391
Range: 40 A
11— Current
Measuring range (A) Resolution (A) Accuracy*
0.00 ... 1.99 0.01 3 % of reading + 3 digits)
2.00...19.99 0.01 +(3 % of reading)
20.0... 39.9 0.1 +(3 % of reading)
Ch1 clamp type: A1391
Range: 300 A
11— Current
Measuring range (A) Resolution (A) Accuracy*
0.00...19.99 0.01 indicative
20.0... 39.9 0.1
40.0 ... 299.9 0.1 +(3 % of reading + 5 digits)

* Accuracy at operating conditions for instrument and current clamp is given.

12.10 Current clamp meter (Ml 3144)

This test is performed in combination with an external test adapter / instrument.
For technical specification refer to Ml 3144 Euro Z 800 V Instruction manual.
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12.11 Power

Measurement characteristics

Function symbols Class according to Measuring range
IEC 61557-12
P — Active power 2.5 5% ... 100 % lyom
S — Apparent power 2.5 59% ... 100 % lyom
Q — Reactive power 2.5 59% ... 100 % lyom
PF — Power factor 1 -1...1
THDu 2.5 0% ... 20 % Unom

" Ivom depends on selected current clamp type and selected range as follows:

A 1018:[20 A]
A1019: [20 A]
A 1391: [40 A, 300 A]

Function

Measuring range

Power (P, S, Q)

0.00 W (VA, Var) ... 99.9 KW (KVA, kVar)

Power factor

-1.00 ... 1.00

Voltage THD

0.1%...99.9%

Error of external voltage and current transducers is not considered in this specification.

12.12 Harmonics

Measurement characteristics

Function symbols Class according to Measuring range
IEC 61557-12

Uh 25 0% ... 20 % Unom

THDu 2.5 0% ... 20 % Unom

lh 2.5 0% ... 100 % lyom’

THDi 2.5 0% ... 100 % lnom’

" Ivom depends on selected current clamp type and selected range as follows:

A 1018: [20 A]
A1019: [20 A]
A 1391: [40 A, 300 A]

Function Measuring range
Voltage harmonics 0.1V..500V
Voltage THD 0.1%...99.9%

Current harmonics and Current THD

0.00A...1999A

Error of external voltage and current transducers is not considered in this specification.
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12.13 ISFL - First fault leakage current

Iscl, Isc2 — First fault leakage current

Measuring range (mA) Resolution (mA) Accuracy
0.0...19.9 0.1 +(5 % of reading + 3 digits)
Measuring resistance.............cccveevvvvueeeeennn, approx. 390 Q
Nominal voltage ranges.........cccccevvvvveeeeennnn. 93V <U12<134V

185V < Up1.,<266 V

12.14 IMD
R1, R2 — Threshold insulation resistance
R (kQ) Resolution (kQ) Note
5...640 5 up to 128 steps
11, 12 — First fault leakage current at threshold insulation resistance
I (mA) Resolution (mA) Note
0.0...19.9 0.1 calculated value®
t1, t2 — Activation / disconnection time of IMD
t1,t2 (s) Resolution (s) Accuracy
0.00...19.99 0.01 +0.01s
20.0...99.9 0.1 +0.1s
Nominal voltage ranges.........cccccvvvvveeenennnn. 93V <U 125134V

185V <U1.2,£266 V

®See chapter 7.34 IMD — Testing of insulation monitoring devices for more information
about calculation of first fault leakage current at threshold insulation resistance.

12.15 Illumination

E — [llumination (A 1172)
Specified accuracy is valid for complete operating range.

Measuring range (lux) Resolution (lux) Accuracy
0.01...19.99 0.01 +(5 % of reading + 2 digits)
20.0...199.9 0.1
200 ... 1999 1 +(5 % of reading)

2.00k ... 19.99 k 10
Measurement principle ...........ccccccvvvnnenn. silicon photodiode with V() filter
Spectral response error ..........cccceeeeeeennn.. < 3.8 % according to CIE curve
COSINE BITON....cceieeeeeiee e < 2.5 % up to an incident angle of + 85°
Overall aCCuracy..........ccuevvvvvvvvvvvvvnnnnnnnns matched to DIN 5032 class B standard
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E — lllumination (A 1173)
Specified accuracy is valid for complete operating range.

Measuring range (lux) Resolution (lux) Accuracy
0.01...19.99 0.01 +(10 % of reading + 3 digits)
20.0...199.9 0.1
200 ... 1999 1 (10 % of reading)

2.00k ... 19.99 k 10
Measurement principle ..........ccccccvvvveeen. silicon photodiode
COSINE EITON....uuviiiiiiiiiiiiiiiiiieieeieeneees < 2.5 % up to an incident angle of + 85°
Overall accuracy......cccceeeeeeeeveeeiiinineeeennn, matched to DIN 5032 class C standard

12.16 Discharging time

t — Discharging time
Measuring range according to EN 61557-14is 0.8 s ... 9.9 s.

Range (s) Resolution (s) Accuracy
0.0s..9.9 0.1 (5 % of reading + 2 digits)
Up — Peak voltage
Range (V) Resolution (V) Accuracy
0...550 1 (5 % of reading + 3 digits)
High lImitS.......cooiiiiie e 1s,5s
Threshold voltage..........cccccvveeeieiiiiiiiecee, 34V,60V, 120V
INPUL reSIStaNCEe ........oovviiiiiiieeeeeeeee e, 20 MQ

12.17 Auto Sequences®

Refer to each individual test (measurement) for detailed technical specification.

12.18 R line mQ - DC resistance measurement (Ml 3144)

This test is performed in combination with an external test adapter / instrument.
For technical specification refer to Ml 3144 Euro Z 800 V Instruction manual.

12.19 ELR Current injection (Ml 3144)

This test is performed in combination with an external test adapter / instrument.
For technical specification refer to Ml 3144 Euro Z 800 V Instruction manual.

12.20 ELR Combination time test (Ml 3144)

This test is performed in combination with an external test adapter / instrument.
For technical specification refer to Ml 3144 Euro Z 800 V Instruction manual.

12.21 EVSE Diagnostic test (A 1632)

This test is performed in combination with an external test adapter / instrument.
For technical specification refer to A 1632 eMobility Analyzer Instruction manual.
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12.22 General data

Power supply ....ccooeevvveeeiiiiiiieeeeeeeeein, Li-lon battery pack 7.2 V,
4400 mAh (type: 18650T22A2S2P)
8800 mAh (type: 18650T22A2S4P) optional
Operation...........oceevvieiiiie e, Typical 16 h (type: 18650T22A2S2P)
Typical 32 h (type: 18650T22A2S4P)

Charger socket input voltage ................. 12V+10%

Charger socket input current.................. 3000 mA max.

Battery charging current ..............cc........ up to 2200 mA (Battery type: 18650T22A2S2P)
up to 3000 mA (Battery type: 18650T22A2S4P)

Measuring category .........ccccvveeeeeeeeennnnn. 600 V CAT IlI
300 V CAT IV

Protection classification ..............ccc........ double insulation

Pollution degree..........ccccccevvvviiiiiiiinnnnnn. 2

Protection degree .......cccoceeeeveeeeiieeinnnnnnn. 56 (with protective covers on USB, Charger and

PS/2 terminals)

Display ....ooovviiiiiie e, 4.3 inch (10.9 cm) 480x272 pixels TFT colour display
with touch screen

Dimensions (W x h x d) ..o, 252 mm x 111 mm x 165 mm

Weight ..o, 1.78 kg, with battery pack (type: 18650T22A2S2P)

Reference conditions

Reference temperature range................ 10°C...30°C

Reference humidity range...................... 40 %RH ... 70 %RH

Operation conditions

Working temperature range ................... 0°C..40°C

Maximum relative humidity .................... 95 %RH (0 °C ... 40 °C), non-condensing

Storage conditions

Temperature range........ccooeeveeeeeenneeennnens -10°C ... +70 °C

Maximum relative humidity .................... 90 %RH (-10 °C ... +40 °C)
80 %RH (40 °C ... 60 °C)

Locator

LOCAON ...oeeeeiiiiee e supports inductive mode

Maximum operation voltage................... 440V a.c.

Communication ports, memory

RS 232 i 115200 bits/s, 8N1 serial protocol
USB ..o USB 2.0 Hi speed interface

with USB type B receptacle connector
Data storage capacity ..........ccccceeeveeveeen. 8 GB SD memory card
Bluetooth module.............cccoviiiiiiiinnns Class 2

The error in operating conditions could be at most the error for reference conditions (specified in
the manual for each function) +1 % of measured value + 1 digit, unless otherwise specified in
the manual for particular function.
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Appendix A Profile notes

Instrument supports working with multiple Profiles. This appendix contains collection of minor
modifications related to particular country requirements. Some of the modifications mean
modified listed function characteristics related to main chapters and others are additional
functions. Some minor modifications are related also to different requirements of the same
market that are covered by various suppliers.

A.1 Profile Austria (ATAF)

Testing special delayed G type RCD supported.
Modifications in chapter 7.9 Testing RCDs.

Special delayed G type RCD selection added in the Selectivity parameter in Test Parameters /
Limits section as follows:

Selectivity Characteristic [--, S, G]

Time limits are the same as for general type RCD and contact voltage is calculated the same as
for general type RCD.

Selective (time delayed) RCDs and RCDs with (G) - time delayed characteristic demonstrate
delayed response characteristics. They contain residual current integrating mechanism for
generation of delayed trip out. However, contact voltage pre-test in the measuring procedure
also influences the RCD and it takes a period to recover into idle state. Time delay of 30 s is
inserted before performing trip-out test to recover S type RCD after pre-tests and time delay of 5
s is inserted for the same purpose for G type RCD.

Table 7.3: Relation between Uc, Uc(P) and 4 changed as follows:

RCD type Contactpvrc())lrt)%ggﬁ(s)#aci ?c:]d Uc(P) Rated I
AC.EV,Mi (ac.part)| 1.05x1, any
AC S 2x1.05xI\n
A F s 1.4x1.05x1 =30 mA
A F S 2x1.4x1.05xI,y
A, F : 2x1.05x ],y <30 mA
A F S 2x2x1.05x|
B, B+ -- 2x1.05x1 4y any
B, B+ S 2x2x1.05x|

Technical specifications unchanged.
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A.2 Profile Hungary (ATAG)

Fuse type gR added to the fuse tables. Refer to Fuse tables guide for detailed information on
fuse data.

New Single test function Visual Test added.

5 Visual Test

Protection type

Figure A.1l: Visual Test menu

Measurement parameters / limits

Protection type [No, Automatic disconnection, Class II,

Protection type Electrical separation, SELV,PELV]

Measurement procedure

»  Enter the Visual Test function.
»  Set test parameters / limits.
»  Perform the visual inspection on tested object.

»  Use to select PASS / FAIL / NO STATUS indication.
»  Save results (optional).

B visual Test B visual Test

Protection type Automatic disconnection Protection type Electrical separation

Figure A.2: Examples of Visual Test result
Madifications in chapter 7.10 RCD Auto — RCD Auto test
Added tests with multiplication factor 2.

Modification of RCD Auto test procedure
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RCD Auto test inserted steps
»  Re-activate RCD.

Test with 2xl,y, (+) positive polarity (new step 5).

»  Re-activate RCD.

Test with 2xl,y, (-) negative polarity (new step 6).

5 RCD Auto

i+
tIAN d.c. x1586.9 ms
t 1AN 1 191 ms

t IAN x2 9.3 ms
t IAN x5 ms
t IAN x0.5 ms
1A ma
18 d.c. mA
Uc 0.1v

Use
Type
1 AN /1 AN d.c.

Test

195 ms

other
EY RCD

30 mA / 6 mA d.c.

Inserted new Step 5

Notes

5 RcD Auto

(+)
t IAN d.c. x1586.9 ms

tI1AN x1 191 ms
t IAN x2 9.3 ms
t IAN x5 ms
t IAN x0.5 ms
1A mi
1A d.c. mi
Uc 0.1v

Use

Type

1 AN /1 &N d.c.
Test

RCD should trip-out

RCD should trip-out

=)
512.2 ms

19.5 ms

9.0 ms

other
EVY RCD

30 mA / 6 mA d.c.

Inserted new Step 6

Figure A.3: Example of individual steps in RCD Auto test — Inserted 2 new steps

Test results / sub-results

tIAN d.c. x1, (+) V
tIANd.c. x1, (-) Y

tIAN X1, (+)
t IAN X1, (-)

t IAN X2, (+)
t IAN x2, (-)

t IAN X5, (+)

t IAN x5, (-)

t IAN x0.5, (+)
t IAN x0.5, (-)
1A (+)

IA (-)

IA d.c. (+)Y
IAd,c, (-)"
Uc

Step 1 trip-out time (IA=IAN d.c., (+) positive polarity)
Step 2 trip-out time (IA=IAN d.c., (-) negative polarity)
Step 3 trip-out time (I,=lAn, (+) positive polarity)
Non-operating time for a.c. current (IEC 62955).
Step 4 trip-out time (1,=ly, (-) Negative polarity)
Non-operating time for a.c. current (IEC 62955).
Step 5 trip-out time (1,=2xl,, (+) positive polarity)
Step 6 trip-out time (1,=2xln, (-) negative polarity)
Step 7 trip-out time (1,=5xln, (+) positive polarity)
Step 8 trip-out time (1,=5xl,, (-) negative polarity)
Step 9 trip-out time (1,="2xl,n, (+) positive polarity)
Step 10 trip-out time (1,="2xl,n, (-) Negative polarity)

Step 11 trip-out current ((+) positive polarity)
Step 12 trip-out current ((-) negative polarity)
Step 13 trip-out current ((+) positive polarity)
Step 14 trip-out current ((-) negative polarity)

Contact voltage for rated Iy

Y Result is displayed only when parameter Use is set to ‘other’ and parameter Type to ‘EV RCD’, ‘EV

RCM’ or ‘MI RCD’.

A.3 Profile Finland (ATAH)

la(lpsc) limit modified in fuse types gG, NV, B, C, D and K.
Refer to Fuse tables guide for detailed information on fuse data.
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A.4 Profile France (ATAI)

Modifications in chapters:

7.9 Testing RCDs;

7.13 Zs rcd — Fault loop impedance and prospective fault current in system with RCD;

7.21 Z auto - Auto test sequence for fast line and loop testing;

7.38 AUTO TT — Auto test sequence for TT earthing system.

650 mA added in the | AN parameter in Test Parameters / Limits section as follows:

| AN Rated RCD residual current sensitivity [10 mA, 15 mA, 30 mA, 100 mA, 300
mA, 500 mA, 650 mA, 1000 mA]

Madifications in chapter 12.5 RCD testing

Nominal residual current (A,AC) ............. 10 mA, 15 mA, 30 mA, 100 mA, 300 mA, 500 mA,
650 mA, 1000 mA

RCD test current in relation to RCD type, nominal RCD current and multiplication factor

o % 1/2 Ian % 1 Ian % 2 Ian X 5 RCD I,
(mA) (mA) (mA) (mA)
Ian AC | A F B, AC | AF B, AC | A F | B, AC | A B, |AC| A, B,
(mA) B+ B+ B+ F B+ F | B+
10 5 3.5 5 10 20 20 20 | 40 40 50 |100| 100 | vV | V¥ v
15 75| 53 7.5 15 30 30 30 60 60 75 |150| 150 | vV | V¥ v
30 15 | 105 | 15 30 42 60 60 84 | 120 | 150 (212 300 | vV | ¥ v
100 50 | 35 50 | 100 | 141 | 200 | 200 | 282 | 400 | 500 | 707 |1000| v | ¥V v
300 ]150| 105 | 150 | 300 | 424 | 600 | 600 | 848 x 11500 x X v |V v
500 |]250| 175 | 250 | 500 | 707 | 1000 J1000|1410| x 2500 6 x X v |V v
650 ]325/227.5| 250 | 650 | 916.5| 1300 1300 | X X X X X v | v v
1000 |500| 350 | 500 |1000| 1410 x 12000 | x X X x X V| v X
TP PSR PPPPPPPPTR not applicable
Y ettt applicable
AC IYPL.. e sine wave test current
A Frypes...... oo pulsed current
B, B+ tYPeS..oveuiiiieeeeieeei e smooth DC current

Other technical specifications remain unchanged.

7.38 AUTO TT — Auto test sequence for TT earthing system.

650 mA added in the | AN parameter in Test Parameters / Limits section as follows:

| AN Rated RCD residual current sensitivity [10 mA, 15 mA, 30 mA, 100 mA, 300
mA, 500 mA, 650 mA, 1000 mA]

Maodifications in chapter 12.5 RCD testing

Nominal residual current (A,AC) ............. 10 mA, 15 mA, 30 mA, 100 mA, 300 mA, 500 mA,
650 mA, 1000 mA
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RCD test current in relation to RCD type, nominal RCD current and multiplication factor

Ian X 1/2 [an X 1 Ian X 2 Ia X 5 RCD I,
(mA) (mA) (mA) (mA)
IaN AC | A F B, AC | AF B, AC |AF| B, AC | A, B, |AC| A, B,
(mA) B+ B+ B+ F B+ F B+
10 5 3.5 5 10 20 20 20 40 40 50 |100| 100 | vV | v v
15 75| 53 7.5 15 30 30 30 60 60 75 |150 150 |V | V¥ v
30 15 | 105 | 15 30 42 60 60 84 | 120 | 150 |212| 300 | vV | ¥V v
100 50| 35 50 | 100 | 141 | 200 | 200 | 282 | 400 | 500 | 707 |1000) v | ¥V v
300 |150| 105 | 150 | 300 | 424 | 600 | 600 | 848 x 1500 x X vV | v v
500 |250] 175 | 250 | 500 | 707 | 1000|1000 1410 x |2500| x X v | v v
650 |325]227.5| 250 | 650 /916.5) 1300 | 1300 | x X X x X v v v
1000 |500| 350 | 500 1000 | 1410 x 2000 | x X X x X v v X
X s et e e e e et e e e e e e e aaerrarr———— not applicable
Y ettt applicable
AC IYPE..cieee e sine wave test current
A FLypes...cc. oo, pulsed current
B, BHIypesS..ccoiiiiii e, smooth DC current

Other technical specifications remain unchanged.

A.5 Profile Switzerland (ATAJ)

Modifications in chapter 4.4.1 Terminal voltage monitor
In the Terminal voltage monitor the positions of L and N indications are opposite to standard
version.

Voltage monitor example:

N PE L . . . L
® 0 e2308 Online voltages are displayed together with test terminal indication. All three

(. 230 _J testterminals are used for selected measurement.
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Appendix B Commanders (A 1314, A 1401)
B.1 A\ Warnings related to safety

Measuring category of commanders

Plug commander A 1314............... 300V CATII

Tip commander A 1401

(cap off, 18 mm tip) ......ccevvvvvrrnnnnnn. 1000 VCATII/600V CAT II/300V CAT I
(cap on, 4 MM tip) ccooeeveeeeeieeeeiiinnnn, 1000 V CAT 11/ 600V CAT llI / 300 V CAT IV

» Measuring category of commanders can be lower than protection category of the
instrument.

» If dangerous voltage is detected on the tested PE terminal, immediately stop all
measurements, find and remove the fault!

» When replacing battery cells or before opening the battery compartment cover,
disconnect the measuring accessory from the instrument and installation.

»  Service, repairs or adjustment of instruments and accessories is only allowed to be
carried out by competent authorized personnel!

B.2 Battery

The commander uses two AAA size alkaline or rechargeable Ni-MH battery cells.
Nominal operating time is at least 40 h and is declared for cells with nominal capacity of 850
mAh.

Notes:
» If the commander is not used for a long period of time, remove all batteries from the
battery compartment.
» Alkaline or rechargeable Ni-MH batteries (size AAA) can be used. Metrel recommends
only using rechargeable batteries with a capacity of 800 mAh or above.
» Ensure that the battery cells are inserted correctly otherwise the commander will not
operate and the batteries could be discharged.

B.3 Description of commanders

®® @©® O¥®
1\ N\ N / ;",

2 ®

Figure B.1: Front side Tip commander (A 1401)
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Figure B.3: Back side

1 TEST TEST Starts measurements.
Acts also as the PE touching electrode.
2 LED Left status RGB LED
3 LED Right status RGB LED
4 LEDs Lamp LEDs (Tip commander)
5 Function selector Selects test function.
6 MEM Store / recall / clear tests in memory of instrument.
7 BL Switches On / Off backlight on instrument
8 Lamp key Switches On / Off lamp (Tip commander)
9 Battery cells Size AAA, alkaline / rechargeable Ni-MH
10 Battery cover Battery compartment cover
11 Cap Removable CAT IV cap (Tip commander)

B.4 Operation of commanders

Both LED yellow Warning! Dangerous voltage on the commander’s PE
terminal!

Right LED red Fail indication

Right LED green Pass indication

Left LED blinks blue Commander is monitoring the input voltage.

Left LED orange Voltage between any test terminals is higher than 50 V.

Both LEDs blink red Low battery

Both LEDs red and switch off  Battery voltage too low for operation of commander
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Appendix C Locator receiver R10K

The highly sensitive hand-held receiver R10K detects the fields caused by the currents in
the traced line. It generates sound and visual output according to the signal intensity. The
operating mode switch in the head detector should always be set in IND (inductive) mode.
The CAP (capacitive) operating mode is intended for operating in combination with other
Metrel measuring equipment.

The built in field detector is placed in the front end of the receiver. External detectors can be
connected via the rear connector.

Traced object must be energized when working with the EurotestXD.

Detectors Operation

In built inductive sensor (IND)  Tracing hidden wires.

Current clamp (optional) Connected through the rear connector.
Locating wires.

Selective probe Connected through the rear connector.

Locating fuses in fuse cabinets.

Low battery
indicator ON / GAIN keys

opening

Sensitive
area

CaAP IND

INDuctive / CAPacitive

switch Input connector

(probe, current

Potentiometer clamp)

LED bargraph . ]
for fine adjustment

Power ON
LED indicator

Figure C.1: Receiver R10K

The user can choose between three sensitivity levels (low, middle and high). An extra
potentiometer is added for fine sensitivity adjustment. A buzzer sound and 10-level LED bar
graph indicator indicates the strength of the magnetic field e.g. proximity of the traced object.

Note:
»  The field strength can vary during tracing. The sensitivity should always be adjusted
to optimum for each individual tracing.
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Appendix D Structure objects

Structure elements used in Memory Organizer are instrument’s Profile dependent.

Symbol

"

RORQINRE0RNEREBEOER WV

Py

.0.

. -
-

EE & O

Default name
Node

Object

Dist. board
Sub D. Board
Local bonding
Water Service
Oil service
Lightn. protect.
Gas service
Struct. steel
Other service
Earthling cond.
Circuit
Connection
Socket
Connection 3-ph
Light

Socket 3-ph
RCD

MPE

Description
Node

Object

Distribution board

Sub Distribution board

Local equipotential bonding

Protective conductor for Water service
Protective conductor for QOil service
Protective conductor for Lightning protection
Protective conductor for Gas service
Protective conductor for Structural steel
Protective conductor for Other incoming service
Earthing conductor

Circuit

Connection

Socket

Connection - 3 phase

Light

Socket - 3 phase

RCD

MPE
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Symbol Default name Description

el &[5

IEREREGLEEENE

I ESERE

Foundation gr.
Equip. bond. rail
House water m.
Main water p.
Main gr. cond.
Inter. gas inst.
Heat.inst.

Air cond. inst.
Lift inst.

Data proc. Inst.

Teleph. Inst.

Lightn. prot. syst.

Antenna inst.
Build. Constr.
Other conn.
Earth electrode
Lightning Sys.

Lightning. electr.

Protective conductor for Foundation ground
Equipotential bonding ralil

Protection conductor for House water meter
Protection conductor for Main water pipes

Main grounding conductor

Protective conductor for Interior gas installation
Protective conductor for Heating installation
Protective conductor for Air conditioning installation
Protective conductor for Lift installation

Protective conductor for Lift Data processing installation
Protective conductor for Telephone installation
Protective conductor for Lightning protection system
Protective conductor for Antenna installation
Protective conductor for Building construction

Other connection

Earth electrode

Lightning System

Lightning electrode

= Inverter Inverter
aY)
lHi'iiI String String array
m Panel Panel
(L 1]
EVSE Electro-Vehicle supply Equipment

El
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Symbol

I REDIEDE

Default name
Level 1

Level 2

Level 3

Varistor

LS connection

Machine

Description
Level 1

Level 2
Level 3
Varistor
LS connection

Machine
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Appendix E Default list of Auto Sequences®

Default list of Auto Sequences® for Ml 3155 — Eurotest XD instrument is available on Metrel
home page www.metrel.si.
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Appendix F Programming of Auto Sequences®
on Metrel ES Manager

The Auto Sequence® editor is a part of the Metrel ES Manager software. In Auto Sequence®
editor Auto Sequence® can be pre-programmed and organized in groups, before uploaded
to the instrument.

F.1 Auto Sequence® Editor workspace
-]

To enter Auto Sequence® editor's workspace, select #uto Sequence®Editor jn Home Tab of Metrel
ES Manager PC SW. Auto Sequence® editor workspace is divided in four main areas. On

the left side ®,structure of selected group of Auto Sequence® is displayed. In the middle
part of the workspace @ the elements of the selected Auto Sequence® are shown. On the
right side, list of available Single tests (measurements and inspections) @ and list of Flow

commands @ are shown.

Single test area contain three tabs: Measurements, Inspections and Custom Inspections tab.
Custom Inspections and their tasks are programmed by user, see chapter F.8 Custom
Inspections programming for procedure.

B AuteSeq_InstalEL_ang 2 atmex - Auto Sequance® Editer -

- AP-O m > =

i
1€
i®

’\{)

Figure F.1: Auto Sequence® Editor workspace

250



MI 3155 EurotestXD Appendix F — Programming of AutoSequences ®
on Metrel ES Manager

An Auto Sequence® @ begins with Name, Description and Image, followed by the first step
(Header), one or more measuring steps and ends with the last step (Result). By inserting

appropriate Single tests (measurements and inspections) @ and Flow commands @ and
setting their parameters, arbitrary Auto Sequences® can be created.

Figure F.2: Example of an empty Auto
Sequence® header

PAUSE

SINGLE TEST

OPERATION AFTER END OF TEST

Figure F.3: Example of a measurement step

Figure F.4: Example of an Auto Sequence®

o

F.2 Managing groups of Auto Sequences®

The Auto Sequences® can be divided into different user defined groups of Auto
Sequences®. Each group of Auto Sequences® is stored in a file. More files can be opened
simultaneously in Auto Sequence® editor.

Within Group of Auto Sequences®, tree structure can be organized, with folders / subfolders
containing Auto Sequences®. The three structure of currently active Group of Auto
Sequences® is displayed on the left side of the Auto Sequence® Editor workspace, see
Figure F.5.

AutoSeq_Instal_EU_01.atmpx
Auto Sequence® group

Name
~ [ 3-phase switchboards =
- ZLINE TH-C(5) or TT systems
& SB3 ZLINE's (1407)
- |i ZLOOP THN-C(S) or TT systems
2+ 5B3 ZLO0OP's,RCD (L408)
- Inzulation tests TN-C(3) systems
& SB3 InsALL Cont. (1409)
& 5B3 InsLN-PE,Cont. {1410}
- Insulation tests TT Systems
& SB3 InsALL Earth (1411)
& 5B3 InsLN-PE Earth (1412}
~ [l 3-phase outlets
» [ Z Ly TH-C(S) or TT systems
& Qutd, ZLINEs (1442)
- |i Insulation Lx-Ly TN-C(S} or TT sy=stems
&+ Qutd,Insulation Lx-Ly (1443)

Figure F.5: Group of Auto Sequences® tree organization
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Operation options on Group of Auto Sequences® are available from menu bar at the top of
Auto Sequence® Editor workspace.

File operation options:

Opens a file (Group of Auto Sequences®).
Creates a new file (Group of Auto Sequences®).
Saves / Saves as the opened Group of Auto sequences® to a file.

Closes the file (Group of Auto Sequences®).

QT PN

Group of Auto Sequences® view options:

Expand all folders / subfolders / Auto Sequences®.

Collapse all folders / subfolders / Auto Sequences®.

0| [

Toggle between Search by name within Auto Sequence® group and normal
view. See chapter F.4 Search within selected Auto Sequence® group for
details.

2]

Group of Auto Sequences® operation options (also available by right clicking on Folder or
Auto Sequence®):

|i Adds a new folder / subfolder to the group

- Adds a new Auto Sequence® to the group.
|
Deletes:
]
i - the selected Auto Sequence®

- the selected folder with all subfolders and Auto Sequences®

Right click on the selected Auto Sequence® or Folder opens menu with additional
possibilities:

z Auto Sequence®: Edit Name, Description and Image (see Figure F.6.)
’

Folder: Edit folder name

- Auto Sequence®: Copy to clipboard
.1. Folder: Copy to clipboard including subfolders and Auto Sequences®
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,-é Auto Sequence®: Paste it to selected location
~ Folder: Paste it to selected location

_E." Auto Sequence®: Creates shortcut to selected Auto Sequence®

Double click on the object name allows it name edit:

Auto Sequence® name: Edit Auto Sequence® name

&+ OufTT NoRCD (lA40)

DOUBLE CLICK .
Folder name: Edit folder name

- E Complete safety tests TT Systems

Drag and drop of the selected Auto Sequence® or Folder / Subfolder moves it to a new
location:

‘Drag and drop’ functionality is equivalent to ‘cut’ and ‘paste’ in a
single move.

DRAG & DROP =* move to folder

& insert
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F.3 Auto Sequence® Name, Description and Image editing

When EDIT function is selected on Auto Sequence®, menu for editing presented on Figure

F.6 appear on the screen. Editing options are:

Name: Edit or change the name of Auto Sequence®.
Description: Any text for additional description of Auto Sequence® can be entered.
Image: Image presenting Auto sequence® measuring arrangement can be entered or

deleted.

be

b 4 Deletes the Image from Auto Sequence®.

Enters menu for browsing to Image location.

Name

Description

OutTT,NoRCD)|

Complete =afety test.
Mo RCD installed.
Outlets.

For TT systems.

Image .~

x

o [ o]

Figure F.6: Editing the Auto Sequence® Name, Description and Image
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F.4 Search within selected Auto Sequence® group

When |E| function is selected, Search menu as presented on Figure F.7 appear on the
screen. By entering the text into search box, found results are automatically highlighted with
yellow background. Search functionality is implemented in Folders, Subfolders and Auto
Sequences® of selected Auto Sequence® Group. Search text can be cleared by selecting
the Clear button.

AutoSeq_Instal_EU_01.atmpx X
Auto Sequence® group

o
2] (&

™| v | Clear

W
e
ol |

Name
- h 3-phase switchboards -
+ [l ZLINE TN-C(S} or TT systems
&' SB3,ZLINE's (1A07)
+ [ ZLOOP TN-C(S) or TT systems
&+ SB3,ZLOCP's,RCD (1A08)
- h Insulation tests TH-C(S) systems
&+ SB3,InsALL Cont. (1A09)
& SB3,InsLN-PE,Cont. (1&10)
- h Insulation tests TT Systems
& SB3,InsALL Earth (1&11)
&'+ SB3,InsLN-PE Earth (l&12)
- h 3-phase outlets
+ [l Z Le-Ly TN-C(S) or TT systems
&% Outd ZLINEs (lA42)
- h Insulation Lx-Ly TN-C(5) or TT systems
&+ Outd Insulation Lx-Ly (1443)

Figure F.7: Example of Search result within Auto Sequence® group
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F.5 Elements of an Auto Sequence®

F.5.1 Auto Sequence® steps

There are three kinds of Auto Sequence® steps.

Header
The Header step is empty by default.

Flow commands can be added to the Header step.

Measurement step

The Measurement step contains a Single test and the Operation after end of test flow
command by default. Other Flow commands can also be added to the Measurement step.

Result

The Result step contains the Result screen flow command by default. Other Flow commands
can also be added to the Result step.

F.5.2 Single tests

Single tests are the same as in Metrel ES Manager Measurement menu.

Limits and parameters of the measurements can be set. Results and sub-results can’t be set.

F.5.3 Flow commands

Flow commands are used to control the flow of measurements. Refer to chapter F.7
Description of flow commands for more information.

F.5.4 Number of measurement steps

Often the same measurement step has to be performed on multiple points on the device
under test. It is possible to set how many times a Measurement step will be repeated. All
carried out individual Single test results are stored in the Auto Sequence® result as if they
were programmed as independent measuring steps.

256



MI 3155 EurotestXD Appendix F — Programming of AutoSequences ®
on Metrel ES Manager

F.6 Creating / modifying an Auto Sequence®

If creating a new Auto Sequence® from scratch, the first step (Header) and the last step
(Result) are offered by default. Measurement steps are inserted by the user.

Options

Adding a measurement step By double clicking on a Single test a new
measurement step will appear as the last of
measurement steps. It can also be dragged and
dropped on the appropriate position in the Auto
Sequence®.

Adding flow commands Selected flow command can be dragged from the list

of Flow Commands and dropped on the appropriate
place in any Auto Sequence® step.

Changing position of flow command gy a click on an element and use of & and & keys.
within measurement step

Viewing / changing parameters of By a double click on the element.
flow commands or single tests.

Setting number of measurement .
step repetitions. By setting a number in the field.

Touch pre-test disable / enable .
By setting True / False in the field.

(Default value is False — Touch pre-test is enabled)

(not available in all functions)

Right click on the selected measurement step / flow command:

T Copy — Paste before
SINGLE TEST Paste before A measurement step / flow command can be
B Pasle afler copied and pasted above selected location on
— the same or on another Auto Sequence®.

Copy — Paste after

A measurement step / flow command can be
copied and pasted under selected location on
the same or on another Auto Sequence®.

Delete

Deletes the selected measurement step / flow
command.
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F.7 Description of flow commands
Double click on inserted Flow Command opens menu window, where text or picture can be
entered, external commands can be activated and parameters can be set.

Flow commands Operation after end of test and Results screen are entered by default,
others are user selectable from Flow Commands menu.

Pause

A Pause command with text message or picture can be inserted anywhere in the measuring
steps. Warning icon can be set alone or added to text message. Arbitrary text message can
be entered in prepared field Text of menu window.

Parameters

Pause type  Show text and/or warning (! check to show warning icon).

Show picture (+ browse for image path).

Duration Number in seconds, infinite (no entry).

Buzzer mode
Passed or failed measurement is indicated with beeps.

»  Pass — double beep after the test
»  Fail — long beep after the test

Beep happens right after single test measurement.

Parameters

State  On — enables Buzzer mode

Off — disables Buzzer mode
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Operation after end of test

This flow command controls the proceeding of the Auto Sequence® in regard to the
measurement results.

Parameters

Operation after end of test The operation can be individually set for the case the
. pass measurement passed, failed or ended without a status.
v fail Manual:  The test sequence stops and waits for
. no status appropriate command (RUN key, external

command ...) to proceed.

Auto: The test sequence automatically proceeds.

Result screen

This flow command controls the proceeding after the Auto Sequence® has ended.

Parameters

M Auto save Auto Sequence® results are stored in the momentary workspace.

A new Node with the current month and year will be created. Under the
Node Auto Sequence® results will be stored.

Up to 100 Auto Sequence® results can be automatically stored under the
same node. If more results are available, they are split to multiple nodes.

Auto Save Flow setting is disabled by default.

Note
»  This flow command is active only if Auto Sequence® is started from
the Auto Sequence® Main menu (not from the Memory organizer).
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F.8 Custom Inspections programming

Arbitrary set of tasks dedicated to specific user defined Inspections can be programmed with
application of Custom Inspection Editor Tool, accessible from Auto Sequence® Editor
workspace. Custom Inspections are stored in dedicated file *.indf with user defined name.
For application of Custom Inspections as a single test within Auto Sequence® group,
appropriate file containing specific Custom Inspection should be opened first.

F.8.1 Creating and editing Custom Inspections

&
Custom Inspection Editor workspace is entered by selecting === | jcon from Auto
Sequences® main menu. It is divided in two main areas, as presented on Figure 12.8:

@ Custom Inspection Name and Scope of inspection (Visual or Functional)
@ Name of Custom Inspection ltem tasks and Type of Item Pass / Fail checkbox marking

(o [O el

Extension cord Custom Inspections.indf - Custom Inspection Editor

E . B T Add New

Open New Save = R

Extension cord Custom Inspections.indf
Name Scope Name Type
4 Mo visible injury Pazs_Fail_Empty

Pazs_Fail_Checked_Empty

Visual PRCD protected extension cord Vigual

Functional Housing condition

Functional PRCD protected extension cord ®

Switches condition
4 Connections
Cable no twists, no injury
Plug no corrosion, ne injury
Socket no corrosion, no injury
4 Marking
4 PRCD type
ldn
4 Operating conditions
Nominal voltage
Nominal current
Envirenment protection
Applied standards

@

Pazs_Fail_Checked_Empty
Pazs_Fail_Checked_Empty
Pazs_Fail_Checked_Empty
Pazs_Fail_Checked_Empty
Pazs_Fail_Checked_Empty
Pazs_Fail_Empty

Pazs_Fail_Checked_Empty
Pazs_Fail_Checked_Empty
Pazs_Fail_Empty

Pazs_Fail_Checked_Empty
Pazs_Fail_Checked_Empty
Pazs_Fail_Checked_Empty

Pazs_Fail_Empty

Figure 12.8: Custom Inspection Editor workspace

Custom Inspection Editor Main menu options:

Opens existing Custom Inspection Data file.

dedicated tab marked with file name.

Creates a new Custom Inspection Data file.

By selecting, menu for browsing to location of *.indf file containing one or more
Custom Inspections data appear on the screen. Selected file is opened in

. New tab with empty workspace is opened. Default name of the new tab is
Inspection Data File; it could be renamed during Save procedure.
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Saves / Saves as Custom Inspection Data file opened on active tab.

Menu for

B .

browsing to the folder location and editing of file name is opened.

Browse to the location, confirm overwriting, if file already exists or edit file name to

save it as a new Custom Inspection Data file.

Add New Custom Inspection.

New inspection with default name Custom Inspection and default scope Visual
appear on the editor workspace. It contains one Item task with default name

Custom Inspection and default Type Pass_Fail_Checked_Empty. Default Name
and Type can be edited — changed.

Remove selected custom inspection.

To select inspection, click to the inspection Name field. To remove it, select icon

from editor main menu. Before removal, user is asked to confirm deletion.

Edit Name and Scope of Inspection

Name

Functiona
Visual Mu R*J Cut :

Functiona L Copy c
Visual Ou

Functiona RER

0

Delete

Select Al

. Vizual
Functional

Inspection Name edit:

Click to the Inspection Name field to start editing it.

Drag cursor, with left mouse button pressed, to select letters and words.
Position cursor and double-click to select word of the name. Actions
could be performed with keyboard also.

Press right mouse button to activate Edit menu and select appropriate
action as presented on the left figure. Menu is case sensitive; options
currently not available are greyed out.

Inspection Scope edit:

Click to Inspection Scope field to open selection menu presented on left
figure. Options:

Visual is intended for observation of test object

Functional allows functional test of observed object

Edit Item task structure of Inspection

HName
4 Hemtask
Child tem task
4 Child tem task
4 Child tem task
Child tem task
ftem task

Name

Item tasks of the selected Inspection are listed in Name column on
the right side of Editor workspace.

Each Item task can have Child Item tasks, Child Item can have its
own Child Item tasks and so on.

Arbitrary tree structure of Item tasks and subtasks can be built as
presented on left figure.

ADD New Item task procedure:

4 | temtask

{ Add New
Add New child

Remove selected

ftem task

Position cursor above Item task Name and apply right mouse click
to select Item task and open menu with options:

Add New: new Item task is added on the top tree level
Add New Child: new child Item task is added under selected Iltem

Remove selected: delete selected Item task with all subtasks
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Default Name of New Item task is Custom Inspection, default Type
Pass_Fail_Checked Empty and both can be edited — changed.

Name Item tasks containing Child Item tasks are marked with triangle in
4 temtask front of their Name.
Child tem task

e e—— Click on triangle mark:

4 collapse Item task tree structure

ltem task

“ expands Item task tree structure

Edit Name and Type of Iltem task

Name
4  No visible injury Edit Name of Item task:

ndition

Click to the Item task Name field to start editing it.

randitinn

4 [Coecn * o . Drag cursor, with left mouse button pressed, to select letters and
PIZ; a6 ot ' words. Position cursor and double-click to select word of the name.
Sockl L Copy ., Actions could be performed with keyboard also.
4 Marking | '] Peste . Press right mouse button to activate Edit menu and select
b PRCDUyR X Delete | appropriate action as presented on the left figure. Menu is case
boOperatnd e | SeENSitive; options currently not available are greyed out.

Applied &

Type
i Pass_Fai_Empty Lv

Sy e Click to Item Type field to open selection menu presented on left
figure. Selectable checkbox status assignment options are:

Edit Type of Item task:

Pass_Fail_Checked_Empty: Pass, Fail, Checked, Empty (default)
Pass_Fail Empty: Pass, Fail selection, Empty (default) value

F.8.2 Applying Custom Inspections

Custom inspections can be applied in Auto Sequences®. Direct assignment of Custom
inspection to the Metrel ES manager structure objects is not possible.

After custom created Inspection Data file is opened, available inspections are listed in
Custom Inspections tab of Single test area of Auto Sequence® Editor, see chapter F.1 Auto
Sequence® Editor workspace for details.

Custom Inspection is added to Auto sequence as a Single test, see chapter F.6 Creating /
modifying an Auto Sequence® for detalils.
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Opening / changing Inspection Data File

Single test

Measurement | Inspections | Custom Inspections

Custom Inspection sample1

Custom Inspection samplel2
Custom Inspection samplel3

Browse for custom inspection file

Refresh

Single test

Measurement | Inspections | Custom Inspections

: Visual PRCD protected extension cord

Functional PRCD protected extension cord

Pasition cursor within Custom inspections List area and
apply mouse right click to open Option menu:

Refresh: Refresh content of already opened Inspection
Data file

Browse for custom Inspection file:
Menu for browsing to folder location of new Inspection
Data file is opened.

After confirmation of selection, new Inspection Data file is
opened and list of available Custom Inspections is
changed.

Note:

v If Metrel ES Manager Work scope is changed,
opened Inspection Data file remains active and
available Custom Inspections remains the same.
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Appendix G Tests and Measurements with
adapters

' |A 1507 3-phase active switch

' |IA 1143 Euro Z 290 A
" |MI 3143 Euro Z 440 V
' |MI 3144 Euro Z 800 V

Voltage 1-phase

3-phase

Socket test basic(live) - - - - _

Riso 50V -1000V ° - - - -

2500 V - - - - -

Riso all - - - - _

Diagnostic test | 50 V - 1000 V - - - - -

2500V - - - - -

Varistor - - - - -

R low . - - _ _

Rlow 4W - - - - -

Continuity - - - - -

Ring Continuity - - - - -

Socket - - - - _

Rpe ° - - - -

RCD Auto ° - - - -

RCD Uc . - - - -

RCD t . - - - _

RCDI . - - - -

Zs rcd . - - _ _

Z loop o - - - -

Z loop 4W - - - - _

Z loop mOhm - . . o -

Z line mOhm - . . . _

High Current - - . . -

Current clamp Meter - - - . -

Rline mOhm - - - . -

ELR Current Injection Test - - - o -

ELR Combination Time Test - - - . -

Utouch - - . . -

Z auto ° - - _ -

Z line . - - _ _
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MI 3143 Euro Z 440 V
MI 3144 Euro Z 800 V
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' |A 1632 eMobility Analyser

' /A 1143 Euro Z 290 A

Z line 4W

Voltage Drop

Earth 3W - R

Earth 2 clamps - -

Ro - - - - _

Power - - _ _ _

Harmonics - - - - -

Currents - - - - -

IMD - - - - -

ISFL - - - - -

Locator - - - - _

Discharging Time - - - - -

Illumination - - - - _

Diagnostic Test (EVSE) - - - - .
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