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About the Instruction manual

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

It is 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.

Metrel reserve the right to make technical modifications without notice as part of the further
development of the product.
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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 EurotestXC instrument, as well as to keep the test equipment undamaged, it is necessary to
consider the following general warnings:

C

O O OO0 O O

O O O OO0

Read this 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 Instruction 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
the TEST key is grounded thorough human body resistance without any insulated
material between (gloves, shoes, insulated floors, pens,...). PE test could

ot herwise be impaired and results of a single
mislead. Even detected dangerous voltage on PE test terminal cannot prevent
running of asinglet est or Auto SequenceE. All such beh

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!

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

A cap on, 4 mm tip: CAT I1 1000 V / CAT Il 600 V / CAT IV 300 V
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C Theinstrument comes supplied with rechargeable Ni-MH battery cells. The cells
should only be replaced with the same type as defined on the battery
compartment label or as described in this manual. Do not use standard alkaline
battery cells while the power supply adapter is connected, otherwise they may
explode!

C Hazardous voltages exist inside the instrument. Disconnect all test leads, remove
the power supply cable and switch off the instrument before removing battery
compartment cover.

C Do not connect any voltage source on C1/C2 inputs. It is intended only for
connection of current clamps. Maximal input voltage is 3 V!

1.1.2 Markings on the instrument

CA Read the Instruction manual with speci al
symbol requires an action!

| A>T ac.
C Do not use the instrument in AC supply systems

with voltages higher than 550 Va.c.!

C CE Mark on vyour equipment certifies that this equipment meets
reguirements of all subjected EU regulations.

hid

C wmm Thjs equipment shall be recycled as electronic waste.

1.1.3 Warnings related to safety of batteries

C When connected to an installation, the instruments battery compartment can contain
hazardous voltage inside! When replacing battery cells or before opening the
battery/fuse compartment cover, disconnect any measuring accessory connected to the
instrument and turn off the instrument,

C Ensure that the battery cells are inserted correctly otherwise the instrument will not
operate and the batteries could be discharged.

C Do not recharge alkaline battery cells!

C Use only power supply adapter delivered from the manufacturer or distributor of the test
equipment!

1.1.4 Warnings related to safety of measurement functions

Insulation resistance
C Insulation resistance measurement should only be performed on de-energized objects!
C Do not touch the test object during the measurement or before it is fully discharged! Risk
of electric shock!

Continuity functions
C Continuity measurements should only be performed on de-energized objects!

10
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1.1.5 Notes related to measurement functions

Insulation resistance

C The measuring range is decreased if using Plug commander.

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

C 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 measurement.

C Load pretest is carried out between L/L1 and N/L2 terminals regardless of the Type Riso
parameter setting.

C Load pretest is carried out only when parameterUi so O 1000 V.

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

R low, Continuity

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

C Parallel loops may influence on test results.

C 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

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

C 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.

C Fortwo 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.

C For specific earth resistance measurements r Adaptor A 1199 should be used.

RCD t, RCD I, RCD Uc, RCD Auto

C RCD tand 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!

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

C 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.

C 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.

C In some kind of PRCDs types (PRCD-3p, PRCD-S+ and PRCD-K), the protective
conductor is monitored and carried out in the opposite direction through current sensor

11
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circuitry. During periodic testing i when fault current flows through phase and protective

conductor T 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 nhominal 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 lqv = 300 mA, 500 mA, and 1000 mA or testing the RCD type

AC with rated residual current of lqy = 1000 mA. In this case Auto test result passes if all

other results pass, and indications for x5 are omitted.

C Auto test is finished without x1 tests in case of testing the RCD types B and B+ with rated
residual currents of lgqn = 1000 mA. In this case Auto test result passes if all other results
pass, and indications for x1 are omitted (Ml 3152 only).

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

C 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 d.c. test current (Ml
3152 only).

o O OO

Z loop, Zs rcd

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

C The measurement accuracy and immunity against noise are higher if | test parameter in
Zsrcd is set to O0Standar do.

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

C 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 Itestt o 6 Lowé can hel p.

Z line, Voltage drop
In case of measurement of Ziine-Line 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.
C Specified accuracy of tested parameters is valid only if mains voltage is stable during the
measurement.
C If the reference impedance is not set the value of Zreri s consi dered as 0.00
C The highest value of Zref, measured at different settings of the Test or Phase
parameters is used for Voltage drop (U) meas
Zauto single test, auto tests and Auto SequencesE.
C Measuring Zref without test voltage present (disconnected test leads) will reset Zref
value to initial value.

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

lllumination
C A 1172 and A 1173 illumination probes are supported by the instrument.
C 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



MI 3152(H) EurotestXC (2,5 kV) General description

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

C The specified accuracy of tested parameters is valid only if the mains voltage is stable
during the measurement.
C Measurement will trip an RCD if the parameter RCI
C The measurement does not normally trip an RCD
However, the RCD can trip if a leakage current from L to PE already flows.

IMD
C 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 mY, Z loop mY
C 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, Z auto
C Vol tage drop (@U) measur ementgedisseteach Aut o i s
C See notes related to Z line, Z loop, Zs rcd, Voltage drop, Rpe, IMD and ISFL single tests.

Aut o SequenceseE
C Metrel Auto SequencesE 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
userod6s responsibility, to check adequacy for
SequenceE. This includes type and neteder o t
and limits.
C Seenotes related to single tests of selected A
C Compensate test |l eads resistance before enter
C Zref value for Voltage drop test (@U) i mpl eme

in single test function.
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1.2 Testing potenti al on PE ter mi

In certain instances, 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

A\

b

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

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

C Touch = ' test probe for at least 2 seconds.

Note_:s
C

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 in RCD tests, Rpe, Z loop, Zs rcd, Z auto, AUTO TT, AUTO TN, AUTO
TN (rcd) and Auto SequenceseE.

PE test ter minal is active in the RCD test s,
Voltage, AUTO TT, AUTO TN, AUTO TN (rcd) measurements and Auto Sequencesa

only!

In case of detection of phase voltage on PE terminal in IT earthing system, the tests can

be enabl ed/di sabled according to setting of p

For correct testing of PE terminal, the = ' key has to be touched for at least 2 seconds.
Make sure that the TEST key is grounded thorough human body resistance without any
insulated material between (gloves, shoes, insulated floors, pens, ...). PE test could

ot herwise be impaired and results dead.Bvensi ngl e
detected dangerous voltage on PE test terminal cannot prevent running of a single test
or Auto SequenceE. All such behaviour is rega

instrument must stop the activity immediately and eliminate the fault/connection problem
before proceeding with any activity!
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1.3 Battery and charging

The instrument uses six AA size alkaline or rechargeable Ni-MH battery cells. Nominal
operating time is declared for cells with nominal capacity of 2100 mAh. Battery condition is
always displayed in the upper right display part. In case the battery is too weak the instrument
will be turned off automatically.

The battery is charged whenever the power supply adapter is connected to the instrument.
Internal circuit controls charging and assures maximum battery lifetime.

Refer to chapters 3.2 Connector panel and 4.4.2 Battery indication for power socket polarity
and battery indication.

Notes

C The charger in the instrument is a pack cell charger. This means that the battery cells
are connected in series during the charging. The battery cells have to be equivalent
(same charge condition, same type and age).

C If the instrument is not to be used for a long period of time, remove all batteries from the
battery compartment.

C Alkaline or rechargeable Ni-MH batteries (size AA) can be used. METREL recommends
only using rechargeable batteries with a capacity of 2100 mAh or above.

C Unpredictable chemical processes can occur during the charging of battery cells that
have been left unused for a longer period (more than 6 months). In this case METREL
recommends repeating the charge/discharge cycle at least 2-4 times.

C If no improvement is achieved after several charge / discharge cycles, then each battery
cell should be checked (by comparing battery voltages, testing them in a cell charger,
etc.). It is very likely that only some of the battery cells are deteriorated. One different
battery cell can cause an improper behaviour of the entire battery pack!

C The effects described above should not be confused with the normal decrease of battery
capacity over time. Battery also loses some capacity when it is repeatedly charged /
discharged. This information is provided in the technical specification from battery
manufacturer.
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1.4 Standards applied

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

regulations:

Electromagnetic compatibility (EMC)

EN 61326-1

EN 61326-2-2

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 i EMC requirements i Part 1. General requirements

Electrical equipment for measurement, control and laboratory use - EMC
requirements 1 Part 2-2: Particular requirements - Test configurations,
operational conditions and performance criteria for portable test,
measuring and monitoring equipment used in low-voltage distribution
systems

Safety requirements for electrical equipment for measurement, control and
laboratory use i Part 1. General requirements

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

Safety requirements for electrical equipment for measurement, control and
laboratory use i 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 Vac and
1500 Vac T 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)
Photometry

Part 7: Classification of illuminance meters and luminance meters

Reference standards for electrical installations and components

EN 61008-1

EN 61009-1
IEC 60364-4-41
BS 7671
AS/NZS 3017
IEC 62752

IEC 62955

Residual current operated circuit-breakers without integral overcurrent
protection for household and similar uses (RCCBSs) - Part 1: General rules
Residual current operated circuit-breakers with integral overcurrent
protection for household and similar uses (RCCBSs) - Part 1: General rules
Electrical installations of buildings Part 4-41 Protection for safety i
protection against electric shock

IEE Wiring Regulations (18" edition)

Electrical installations i Verification guidelines

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

Residual direct current detecting device (RDC-DD) to be used for mode 3
charging of electric vehicles
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2 Instrument set and accessories

2.1 Standard set MiI 3152 Eurotest

Instrument M1 3152 EurotestXC

Soft carrying bag

Earth set 3-wire, 20 m

Plug commander

Testlead,3x1.5m

Test probe, 3 pcs

Crocodile clip, 3 pcs

Set of carrying straps

RS232-PS/2 cable

USB cable

Set of Ni-MH battery cells

Power supply adapter

CD with instruction manual , fGui de for testin
handbook and PC software Metrel ES Manager.
Short instruction manual

Calibration Certificate

v DD DD DD D B D D D D

2.2 Standard set Ml 3152H Eur ot es

Instrument MI 3152H EurotestXC 2,5 kV

Soft carrying bag

Earth set 3-wire, 20 m

Plug commander

Testlead,3x1.5m

25kVtestlead, 2x1.5m

Test probe, 3 pcs

Crocodile clip, 3 pcs

Set of carrying straps

RS232-PS/2 cable

USB cable

Set of Ni-MH battery cells

Power supply adapter

CD with instruction manual, AGui de for testin
handbook and PC software Metrel ES Manager.
Short instruction manual

Calibration Certificate

DI DD DD D I D DD D I D D D

2.2.1 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

3.1 Front panel

Figure 3.1: Front panel

1 4,37 COLOR TFT DI SPLAY WI TH TOUCH S
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.
OPTIONS key
Show detailed view of options.
ESC key
Back to previous menu.
ON / OFF key
Switch instrument on / off.
7 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.
BACKLIGHT key
Toggle screen brightness between high and low intensity.
MEMORY ORGANIZER key
Shortcut key to enter Memory organizer menu.
11 SINGLE TESTS key
Shortcut key to enter Single Tests menu.
12 AUTO SEQUENCEE key

10
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Shortcut key to enter Auto Sequence

3.2 Connector panel

Figure 3.2: Connector panel

1 Charger socket
O—(—O

USB communication port

2 Communication with PC USB (2.0) port
PS/2 communication port

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

4 N
Current clamp measuring input

5 Test connector

6 Protection cover

AWarnmgsl

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!

O-000
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3.3 Backi de

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

POWER SUPPLY: 6 STANDARD ALKALINE OR 6 RECHARGEABLE BATTERIES (IEC LR6)
DO NOT CHARGE STANDARD ALKALINE BATTERIES !

20224111

Figure 3.3: Back view

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

@
e - o ©
o I - SIN XXXXXXXX ‘- -

'.lul + B - '
EIEEEY GO Y S »

Figure 3.4: Battery and fuse compartment
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Instrument description

1

3

Fuse F1

M 315 mA/ 250V

Fuses F2 and F3

F 4 A /500 V (breaking capacity 50 kA)
Serial number label

Battery cells
Size AA, alkaline / rechargeable NiMH

(RN GAS5T-0). Valinge Dimp
A3 1B cakadved ey i

ARgH
PE resistaince
E LKL+ 10K
Tasl cammart s Ao ul K3
Heme ke ATV + TH A5 5 85He
1684 o 26} dbbe o oL
RED(EN G657 fypeAC &, F B, @+
1y: 1A Mimé 100ma, JiNlmnA, SCime, 14
Continuly
ALOW [EN 675674
1 0. 1H & 1954
Tewt, =1 . 200

-
W kO

Vg Wy
15 06 R0 E O 15 30302
Plass rotation (EX 15577}
1 TI0 + AN+ VS i + AR

Harmaziza

Firar tnak curme (157
1D T S

IRuaviantios
Fofdie dMde

A1 [ [Amsovac

CAT Iv 300V

A > naiv d.c,

43 MEIREL
Te: <200 | T Sl rwdnirwie
Higawwn b e

Figure 3.5: Bottom view

Bottom information label
Neck belt openings
Handling side covers
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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
oper at oonys$ quiclke c k
placing and displacing.

The instrument can be used even when placed in soft
carrying bag i 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.
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4 Instrument operation

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

4.1 Gener al meaning of Kkeys

Cursor keys are used to:
C select appropriate option.

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

o 8™

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

i

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

Save key is used to:
C store test results.

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

Auto SequenceE key is used as:
Cshortcut key to enter Auto

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

Backlight key is used to:
C toggle screen brightness between High and Low intensity.

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

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

TEEEE
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4.2 Gener al meaning of touch gest

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

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

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

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

B >0 @

—

=
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4.3

i 3

EEEERT

Virtual keyboard

o 10 09:44

Name

Object]|

o |wlefrftlviulilo]er

Figure 4.1: Virtual keyboard

Toggle case between lowercase and capital letters.
Active only when keyboard layout with alphabetical characters is 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 Di splay 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.

L PE H
e@2300 0 &

Online voltages are displayed together with test terminal indication. All three

\_ 539 -/ testterminals are used for selected measurement.

L PE |
2300 0 @
""-- 230 --"J
L PE H
@230 0 0
""'-- 230 --'"J
L PE H
®« 0 @ 0 @
- o -
L PE H
L] @ ]
4 -/
L PE ]
L [ #] L]
-
L PE |
® 0 & 0 O
- o -/
L PE H
L] L ] (o]
\y o/
L PE H
L] L] o
\_ 4/
HY+ HY.
L] ]
G o/

Online voltages are displayed together with test terminal indication.
L and N test terminals are used for selected measurement.

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. (Ml 3152H only)
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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.

o
=
2
=

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

FE7l 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
Vol tage Drop measurement. Zref wvaloul
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 4.6.5.1 Selection and configuration of measuring adapters.
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68

Use A 1199 Specific earth resistance adapter for this test.

Use MI 3143 Euro Z 440 V, Ml 3144 Euro Z 800V 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.

3-Phase Active Switch connected to the instrument via test cable.
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 terminall 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.
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el

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

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
I 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 (sever
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.
I
SF Single fault condition in IT system. (Ml 3152 only)

i

Fuse F1 is broken.

445 Resultindication

Measurement result is inside the set limits (PASS).

Measurement result is outside the set limits (FAIL).

@ X<

Measurement is aborted. Consider displayed warnings and messages.

B
B
o

Auto SequenceE result indication

All Auto SequenceE results or single tests with the
set limits are inside the set limits (PASS).

Atleastone Aut o S e qsingleteser&sult
with the set limits is outside the set limits (FAIL).

All applied single testsinthe Aut o Se qare
without the set limits and results without PASS /
FAIL indication.
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All singletestsinAut o S e g weeerskipped
and/or aborted.

Measurement result is inside the set limits (PASS).

Measurement result is outside the set limits (FAIL).

Measurement result without PASS / FAIL
indication.

O @606

Measurement not performed.

4.5 | nstrument s mai n me n u

From the Main menu different main operation menus can be selected.

Main Menu

-0 =

Single Tests Memory Organizer

E@

Auto Sequences® General Settings

Figure 4.2: Main menu

Options

E Single Tests

Single Tests

Menu with single tests, see chapter 6 Single tests.

Aut o SequenceseE
Menu with customized test sequences, see chapter 8 Auto
SequencesE.

Auto Sequences®
Memory Organizer

LEs Menu for working with and documentation of test data, see chapter 5
Memory Organizer.

Memory Organizer

=

General Settings

General Settings

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

Gener al

Settings

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

viewed or set.

Options

Language

Power Save

Workspace Manager

77

Profiles

kO,

Settings

S

Devices

VA

Bluetooth init.

Lhn)

Initial Settings

] General Settings

)

Language

CHERN 21:54

Date / Time

17

Profiles

96

Bluctooth init.

Power Save

-
=
-
Workspace Manager

S

Devices

ko,

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 menu for more information.

User accounts

User accounts settings. Refer to chapter 4.6.4 User accounts for more
information.

Profiles

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

Settings

Settings of different system / measuring parameters. Refer to chapter
4.6.5 Settings for more information.

Devices

Setting of external devices. Refer to chapter 4.6.6 Devices for more
information.

Bluetooth initialization
Reset Bluetooth settings.

Initial Settings
Factory settings.

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

O select Language

DEUTSCH

PYGCGHMM

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

Brightness

LGD off time

VOV WV

Bluetooth Save Mode

Figure 4.5: Power save menu

Brightness Setting level of LCD brightness level. Power saving at low level: ca 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): ca 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: approx. 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 PN A A
N AV N N N
Set Cancel

Figure 4.6: Setting date and time menu

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

4.6.4 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:

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

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

5 Sign in

LISA

User accounts

PETER

Figure 4.7: Sign in menu
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Options

User signing in

User accounts

PETER

Administrator signing in

&

The user should be selected first.

The last used user is displayed in the first row.

Sign in with selected user name.

Enter the password and confirm.

The user password consists of an up to 4-digit
number.

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.
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4.6.4.2 Changing user password, signing out

5 User profile

Figure 4.8: User profile menu
Options

Signs out the set user.
Enters procedure for <chan

The user can change its password. The actual
password must be entered first followed by the new
New password paSSWOfd.

Enters the Account manager menu.

4.6.4.3 Managing accounts

5 Account manager

Sign in required

Every rehoot

Blackhox password

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.
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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 reboot

Blackhox password

Field for setting Blackbox password.

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.

Va 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.

38



MI 3152(H) EurotestXC (2,5 kV) Instrument operation

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

new user are to be set.
6Addd confirms the new us

User accoun Add New

ﬂ Changes password of the selected user account.

Deletes all user accounts.

Deletes the selected user.

4.6.4.4  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

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

Sign in required

Every rehoot

o i _

5 Keyboard for entering new Blackbox password is
opened. Empty string disables password.

Elackbox password .
BLACKBOX Confirm entry.

o |wle|
Al S | D
Z | X
I
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s} Account manager

Sign in required

Every rehoot

Blackhox password BLACKBOX

Blackbox password is changed.

4.6.5 Settings

In this menu different general parameters can be set.

Touch screen

Keys & touch
sound

RCD Standard

EV RCD/RCM
Standards

Isc factor

Length Unit

5 Settings

Touch Screen

Keys & touch sound

Isc factor <
Earthing system

RCD Standard

EN 61008 /EN 61009

[N 14:06

A A

Figure 4.11: Settings menu

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

[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]

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

[m, ft]

Description
Enables / disables operation with touch screen.

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

Used standard 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.

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.

Length unit for specific earth resistance
measurement.
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Chl clamp type [A 1018, A 1391] Model of current clamp adaptor.
Range A 1018: [20 A] Measuring range of selected current clamp
A 1391: [40 A, 300 A] adaptor.

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

Merge fuses [yes, no] [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.

Earthing [TN/TT, IT (Ml 3152 only)] Terminal voltage monitor is suited according to
system the selected system.

In some measuring functions the results and
parameters are suited to the selected system.

Ignore PE [yes, no] [yes]: In IT earthing system the instrument will
warning (IT) 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.

Uc pretest (IT)  [yes, noj [yes]: In IT earthing system the instrument will
inhibit the selected measurement if result
exceed set Uc limit.

[no]: In IT earthing system the instrument will
present warning message, if result exceed set
Uc limit; operator should confirm to proceed
with selected measurement

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

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

Load pretest [yes, no] [yes]: Load pretest is enabled in Riso
measurement.
[no]: Load pretest is disabled
External Device [None, Commander, [None]: This option is intended to disable the
A 1507] commander 0s remote key

interfering noise the operation of the
commander can be irregular.

[Commander]: Working with commander
enabled.

[A 1507]: Working with 3-phase active switch
enabled.

Limit Uc [Custom, 12V, 25V, 50V] Contact voltage limit.
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4.6.5.1  Selection and configuration of measuring adapters

Settings menu provide selection and configuration of Metrel measuring adapters to perform
supported tests and measurements. See Appendix Ei Tests and Measurements with
adapters for details on available Metrel adapters and supported tests.

Available selection Description
Adapter type [none, selected adapter]  Selection from list of available adapters.
Port [RS232, Bluetooth] Sets communication port of selected

measuring adapter. See chapter 9.3
Communication with Adapters for more

details.
Bluetooth Name of selected adapter After searching is finished, list of all
device name available Bluetooth devices is presented.

Pair the instrument with selected adapter.

46.5.2 RCD standard

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

i 3lpy? Ion 23 Ipn 53 Ipn

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

to > 300 ms tb <300 ms tb < 150 ms tb< 40 ms
tb>500ms 130ms<tp<500ms 60 ms<tp<200 ms 50 ms <tp< 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:
1 IEC 60364-4-41 TN/IT and

1 IEC 60364-4-41TT
The options differ to maximum disconnection times as defined in IEC/HD 60364-4-41 Table

41.1.

Uo® i 3o lon 23 |py 53 |py
N/ IT ¢ 120V to > 800 ms to ¢ 800 ms
¢ 230V to > 400 ms to ¢ 400 ms o T 5 < 40 ms
T ¢ 120V to > 300 ms to ¢ 300 ms ° °
¢ 230V to > 200 ms to ¢ 200 ms

Table 4.2: Trip-out times according to IEC/HD 60364-4-41

i3Iy Ibn 23 Ipn 53 Ibn

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

to> 1999 ms to< 300 ms to< 150 ms to< 40 ms
to> 1999 ms 130 ms <tp< 500 ms 60 ms < tp< 200 ms 50 ms < tp< 150 ms

Table 4.3: Trip-out times according to BS 7671
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i 31D 3 -
RCD type loy (mA) | /w7 v 2w 5oy Note
to to 1) tp
l ¢ 10 40ms 40ms 40 ms
I >10¢30 >999ms 300 ms 150 ms 40 ms i ]
1] > 30 300ms 150 ms 40 ms Maximum break time
v 230 >999ms 200Ms 200ms 150 ms

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

Standard i 3oy lon 28lpy  53Ipn
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 (I, Il, I1I) 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 i 3lpy ' 23 Ipn 53 Ibn
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 (IV) 1000 ms 1000 ms 200 ms 150 ms

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

DMi ni mum test per BlowRCD shall nat p-oute nt o f |
2 Test current and measurement accuracy correspond to AS/NZS 3017 requirements.
8) Uo is nominal Upe voltage.

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

4.6.5.3 EV RCD/RCM standards

6 mA 60 mA 200 mA 300 mA
Standard
(13 Ipn) (103 Ipn) (333 Ipn) (503 Ipn)
IEC 62955Y <10.0s <300 ms <100 ms 3
IEC 627522 <10.0s <300 ms 3 <40 ms

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

1) |EC 62955: Table 2 T Maximum values of break times for residual direct currents
2 |EC 62752: Table 371 Limit values of break time for smooth d.c. residual currents
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30 mA 60 mA 150 mA
Standard

(13 Ipn) (23 lon) (53 Ipn)
IEC 627523 < 300 ms <150 ms < 40 ms

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

3  |EC 62752: Table 21 Limit values of break time for a.c. residual currents at rated

frequency
Up to 30 mA 60 mA 150 mA
Standard
(13 lon) (23 Ipn) (53 Ion)
IEC 629554 No tripping > 300 ms >80 ms

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

4 |EC 62955: Table 31 Minimum values of non-operating time for alternating residual currents
(RMS values)

4.6.6 Devices

In this menu operation with external devices is configured.

5 pevices (BEEN 03:00

Reading device

Type ¢ Socket 2D (A 1545) >

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
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4.6.7 Bluetooth initialization
In this menu the Bluetooth module is reset.

5 General Settings

‘-EE Eluetooth initialization r?

Workspae! g, etooth module will be

{3y initialized. Would you like to
proceed? ‘__)

Set rth init.

o

Initial Settings

Figure 4.13: Bluetooth initialization menu

4.6.8 Initial Settings

With this menu, the instrument settings are set to the default factory settings. This also affects
to measurement parameters and limits, also the Bluetooth device will be initialized.

5 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 4.14: Initial settings menu

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

C measurement limits and parameters,
C global parameters, system settings, and Devices in General settings menu,
C opened Workspace will be deselected,
C user will be signed out.
C If the batteries are removed the custom-made settings will be lost.
Note

Following customized settings remain:
C profile settings,
C Data in memory (Data in memory organizer, Workspaces and Auto Sequencesa ) and
C user accounts.
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46.9 About

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

5D  About CHERN 22:11

Name MI 3152 EurotestXC
S/N 20280677
FW version 2.15.9.7b26bc61
FW Profile ALAA
HW version 1
HD version 2

Figure 4.15: Instrument info screen

Note
C Adapter info is also displayed, if connected.

4.7 |l nstrument profiles
In this menu the instrument profile can be selected from the available ones.

5 Profiles

ALAA - EU

ALAB - UK

Figure 4.16: 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.

46



MI 3152(H) EurotestXC (2,5 kV) Instrument operation

- Deletes the selected profile.

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

Profiles

ALAA Warning!

FAR\:® Are you sure to delete profile?

Opens more options in control panel / expands
column.

4.8 Wor kspace Manager menu

The Workspace Manager is intended to manage with different Workspaces and Exports that are
stored into internal data memory.

4.8.1 Workspaces and Exports

The works with MI 3152(H) EurotestXC 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 internal data memory on directory WORKSPACES, while Exports are
stored on directory EXPORTS. 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 e Workspace Manager CHNNE 06:19

WORKSPACES: EXPORTS:

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

Grand hotel Toplice Grand hotel Toplice

Figure 4.17: Workspace manager menu
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Options

WORKSPACES: List of Workspaces.

=S

EXPORTS:

Displays a list of Exports.

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

List of Exports.

Displays a list of Workspaces.

Opens more options in control panel / expands
column.

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.

Options

KX

e Workspace Manager
WORKSPACES:

Grand hotel Union
Hotel Cubo

Hotel Slon

Figure 4.18: Workspaces menu

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.
Refer to chapter 4.8.5 Adding a new Workspace

for more information.
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Exports a Workspace to an Export.

<[>
¥
Refer to 4.8.9 Exporting a Workspace for more information.

- Opens more options in control panel / expands column.

4.8.4 Operations with Exports

5 Workspace Manager
EXPORTS:
Grand hotel Union
Hotel Cubo
Hotel Slon

Grand hotel Toplice

Figure 4.19: Workspace manager Exports menu

Options

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

* Imports a new Workspace from Export.
| Refer to chapter 4.8.8 Importing a Workspace for more information.
qqe Opens more options in control panel / expands column.
4.8.5 Adding a new Workspace
Procedure
i 5 wWorkspace Manager R[N New Workspaces can be added from the
WORKSPACES: Workspace Manager screen.
Grand hotel Union
¢ Enters option for adding a new
Workspace.
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Keypad for entering name of a new
Workspace is displayed after selecting
New.

orkspace name

Hotel Cubao|

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

£ s Workspace Manager
WORKSPACES:

Grand hotel Union

Hotel Cubo

4.8.6 Opening a Workspace

Procedure
i 5 workspace Manager PanEREY  Workspace can be selected from a list in
WORKSPACES: Workspace manager screen.

Grand hotel Union

Hotel Cubo
¢ - Opens a Workspace in Workspace
manager.
o Workspace Manager 4CHNNN 08:12 The opened Workspace is marked with a
WORKSPACES: blue dot. The previously opened

Workspace will close automatically.
Grand hotel Union

Hotel Cubo
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4.8.7 Deleting a Workspace / Export

Procedure

5 workspace Manager Workspace / Export to be deleted should
be selected from the list of Workspaces /

Exports.

WORKSPACES:

Grand hotel Union

Opened workspace ca
Hotel Cubo

Hotel Slon

¢ - Enters option for deleting a Workspace /
Export.

5 workspace Manager Before deleting the selected Workspace /

Export the user is asked for confirmation.

WORKSPACES:

Warning!

£ 5 workspace Manager Workspace / Export is removed from the

WORKSPACES: Workspace / Export list.

Grand hotel Union

Hotel Cubo

4.8.8 Importing a Workspace

5 workspace Manager Select an Export file to be imported from

EXPORTS: Workspace manager Export list.

Grand hotel Union
Hotel Cubo
Hotel Slon

Grand hotel Toplice

&
p

A
v

Enters option Import.
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) Workspace Manager
EXPORTS:

fi{omppaee  Import to workspace?

Hotel CubiRtGUE L BT -1

Hotel Slox YES

Grand hotel Toplice

£ ) Workspace Manager
WORKSPACES:

Grand hotel Union
Hotel Cubo
Hotel Slon

Grand hotel Toplice

4.8.9 Exporting a Workspace

) Workspace Manager
WORKSPACES:

Grand hotel Union
Hotel Cubo
Hotel Slon

Grand hotel Toplice

) Workspace Manager

WORKSPACES:

Gra

Do you wish to export workspace?
Hote

YES

Hote

Grand hotel Toplice

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,

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.
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£ 5 Workspace Manager

WORKSPACES:
Grand Workspace exported to folder

TRt g Grand hotel Toplice_001

Grand hotel Toplice

) Workspace Manager

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

Grand hotel Toplice_001

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, ¢é).
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5 Memory Organizer

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

5.1 Memory Organi zer menu

The data is organized in a tree structure with Structure objects and Measurements. EurotestXC
instrument has a multi-level structure. The hierarchy of Structure objects in the tree is shown on
Figure 5.1.

5 Memory Organizer
- Node
= a Ohject
= |:| Dist. Board
tEl Sub D. Board

= |:| Dist. Board
tE' Sub D. Board
@ voitage
O riso

Figure 5.2: Example of a tree menu

5.1.1 Measurement statuses

Each measurement has:
C Name,
C Results,
C Main result status (Pass or Fail or no status),
C Limits and parameters.

A measurement can be a Single test or an Auto SequenceE. For more information refer to
chapters 7 Tests and measurements and 8 Auto SequenceskE.

Statuses of Single tests

@ passed finished single test with test results

@ failed finished single test with test results
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@ finished single test with test results and no status

O  empty single test without test results

Overall statuses of Auto SequencesE

at least one single test in the Auto SequenceE
Q. passed and no single test failed

at least one single test in the Auto SequenceE
failed

oOI’

at least one single test in the Auto SequenceE
was carried out and there was no other
passed or failed single tests.

.or

empty Auto SequenceE with empty single
Oor tests

5.1.2 Structure Objects

Each Structure object has:
C anicon
C aname and
C parameters.

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

C 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 DT 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
a Obiect 1NEre are no measurement 5 mMemory Organizer
o oM results under selected structure  _ Node
object. Measurements should —"
be made. = mo Siscl
* |:| Dist. Board
O Voltage
o Riso
O Rlow
D A
Ea. Object One or more measurement Memory Organizer
i result(s) under selected = Blls Node
structure object has failed. Not Ea
- @ Ohject
all measurements under I
selected structure object have # |7 bist Board
been made yet. @ vorsoe
o Riso
O R low

D -
E. Object All measurements under Memory Organizer

selected structure object are - + Node

completed but one or more Ea
= ® Object
measurement result(s) has
failed. # |2} vist Board
‘ Voltage
° Riso
o R lows

Note
¢ 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

s} Memory Organizer

Workspace001

>_ Node
. Press the active Workspace in Memory
I Organizer Menu.
¢ =~ Select List of Workspaces in Control panel.

ha) Workspace Manager

WORKSPACES:

Workspace001
Choose desired Workspace from a list of

£ Test AutoSeq_Instal_ EU_01
Workspaces.

a - Use Select button to confirm selection.

n] Memory Organizer
Test AutoSeq Instal EU 01

+ >_ AutoSeq_Instal_EU_04
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

5 Memory Organizer

Workspace001
>_ Node
) Press the active Workspace in Memory
I Organizer Menu.
Select Add New Structure Element in Control
¢ ’ panel.
£ Pr ess MnAtGconrfiat e 0
S Memory Organizer
w':‘spacem New Structure Element (Node) is added.
Node
a Lk Note:

To change the name of a Node, see chapter
5.1.5.15 Rename a Structure object.

58



MI 3152(H) EurotestXC (2,5 kV) Memory Organizer

5.1.5 Operationsin 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)

s Memory Organizer [N 08:23

Options

2 0B

9!
®

E B RERG

5 Memory Organizer

* |_| Dist. Board

. Voltage 21.11.2014

o Riso 21.11.2014
o Riso

Figure 5.4: A measurement is selected in the Tree menu

Views results of measurement.

The instrument goes to the measurement memory screen. Refer to chapters 6.1.7
Recall single test results screen and 8.2.4 Auto SequenceE memory screen.

Starts a new measurement.

Refer to chapters 6.1.3 Single test start screen and 8.2.1 Auto SequencesE
view menu for more information.

Saves a measurement.

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

Clones the measurement.

The selected measurement can be copied as an empty measurement under the
same Structure object. Refer to chapter 5.1.5.8 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. Mul
5.1.5.11 Copy & Paste a measurement for more information.

Adds a new measurement.

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

Views and edit comments.

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

Deletes a measurement.

Selected Measurement can be deleted. User is asked for confirmation before the
deleting. Refer to chapter 5.1.5.14 Delete a measurement for more information.
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5.1.5.2  Operations on Structure objects
The structure object must be selected first.

5 Memory Organizer 5 Memory Organizer

= gl Node - Ea Objeotd
= B Object = Dist. Boardd
= |:| Dist. Board - E Circuit1
tE' Sub D. Board + B Socket12
. Yoltage B Socketid
J Riso B Socket13

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

Options

Starts a new measurement.

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

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

View / edit parameters and attachments.

BE

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 5.1.5.6 Add a new measurement for more information.

Adds a new Structure object.

A new Structure object can be added. Refer to chapter 5.1.5.5 Add a new
Structure Object for more information.

Attachments.

N E

Name and link of attachment is displayed.

—(

Clones a Structure object.

&

Selected Structure object can be copied to same level in structure tree (clone).
Refer to chapter 5.1.5.7 Clone a Structure object for more information.

Copies & Paste a Structure object.

Selected Structure object can be copied and pasted to any allowed location in
structure tree. Mul ti pl e @BAS%Cepgy &iPastea l
Structure object for more information.

s]#

X
O

y /
!

Cut & Paste a Structure.
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@ Selected Structure with child items (sub-structures and measurements) can be
. moved to any allowed location in structure tree. Refer to chapter 5.1.5.12 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 5.1.5.13 Delete a Structure
object for more information.

Renames a Structure object.

H B E

Selected Structure object can be renamed via keypad. Refer to chapter 5.1.5.15
Rename a Structure object for more information.

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 7 key to enter menu for editing parameters.

Procedure

5 Memory Organizer
Node

Select structure object to be edited.

Example

= >_ Node
R

.ﬁ Ohject
This is a samPle conment inserted to the struct.

.“ﬁ Ohject 1

Select Parameters in Control panel.

:

£ Example of Parameters menu

E Object

None

Name
(designation) of Object
ohject

Description (of
ohject)

Location (of
object)

Data
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Memory Organizer

¢ a
£ a

Object

Picture1.hmp

In menu for editing parameters the
parameterods value ¢
a dropdown list or entered via keypad.
Refer to chapter 4 Instrument

operation for more information about
keypad operation.

Note:

Some structure parameters include
custom lists. See chapter 5.1.5.4 Custom
lists of Structure parameter values for
details.

Select Attachments in Control panel.

Attachments

The name of attachment can be seen.
Operation with attachments is not
supported in the instrument.

¢ IR

£o

5 object - Comment ¢ HEE 01:29

This is a sample comment inserted to the structure
object.

Select Comments in Control panel.

View or edit comments

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  Custom lists of Structure parameter values

Some structure parameters include option to create custom lists of values for particular
structure parameter. These custom values can be re-used easily, by selecting it from the
custom lists, and re-typing is therefore not required.

IT equipment

olwlefr|tiviu|lilofer
Al S | DJF |G |H]J

Figure 5.6: Example of Virtual keyboard with Custom list option

Procedure

i E Select Custom list option.

Custom list view.

Appliance

IT equipment

Other device
£ - Select focused value from Custom list.
0 a B Edit Custom list.
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Custom list Edit options.

Appliance

IT equipment

Other device
¥ 2 Add new value to the Custom list.
¥ p f Edit selected Custom list value.
¥ ¢ - Delete selected Custom list value.
¥ ¢ E Delete Custom list (all values).

5.1.5.5 Add anew 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
i D Memory Organizer e nREEId Default initial structure.
Workspace001
= 2> Node
ﬁ Object
¢ Select Add Structure in Control panel.

£ Add a new structure object menu

Name (designation)
of block Dist. Board
Description of hlock

Location of hlock

£ a Tap on a structure type selection

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

5 Element type BN 07:35

. Child item to the currently
selected structure item.

. Structure item located in the
same level.

IIII "El |

£ Lightning Sye. In menu for editing name and
parameters the para
be selected from a dropdown list or
entered via keypad. Refer to chapter 4
Location of lightning Instrument operation for more
information about keypad operation.
o “ Create new structure item.
¥ 5 Memory Organizer New object added.

Node . Ohject
Workspace001

= >_ Node

= ﬁ Ohject
Lightning Sys.

5.1.5.6 Add a new 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 Ohject

¢ Select Add measurement in Control
panel.
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Memory Organizer

£ Add new measurement
type:

Single Tests

measurement;
R iso
params & limits:

500 V, L/N, 2 MO}

Cancel

£ type:
a Single Tests

measurement;
£

a) Single Tests

Voltage R low

Zs
Zs red

params & :
£c [ V, LN, 2 MO}
O Parameters & Limits
Uiso
Type Riso
Limit(Riso)
0]

R7
Continuity

144

e
-,

Add new measurement menu.

Type of test can be selected from this
field.

Options: (Single Tests, Auto
SequencesE)

Tap on field or press the
modify.

Last added measurement is offered by
default.

key to

To select another measurement, tap on

field or press the to open menu for
selecting measurements.

Select parameter and modify it as
described earlier.

Refer to chapter 6.1.2 Setting
parameters, limits and comments 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.

66



MI 3152(H) EurotestXC (2,5 kV)

Memory Organizer

¥ 5 Memory Organizer
= O MNode
= @0 Object
O riso

5.1.5.7

Clone a Structure object

New empty measurement is added under
the selected 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

5 Memory Organizer

= o Node
+ a s Ohject

£ Clone: Object

Include structure parameters

Include structure attachments

Include sub structures

Include sub measurements

Select the structure object to be cloned.

Select Clone in Control panel.

The Clone Structure object menu is
displayed. Sub-elements of the selected
structure object can be marked or un-
marked for cloning.

Refer to chapter 5.1.5.10 Cloning and
Pasting sub-elements of selected
structure object for more information.

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

Cloning is cancelled. No changes in the
Structure tree.
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Memory Organizer

¥ 5 Memory Organizer

= o Node
+ a o Ohject
+ a e Ohject

The new structure object is displayed.

5.1.5.8 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.

Procedure

i 5 Memory Organizer

Select the measurement to be cloned.
= > s Mode

= E Ohject
+ |:| Dist. Board
. Voltage
o Riso
+ a o Ohject

Select Clone in Control panel.

A new empty measurement is displayed.

* |:| Dist. Board
. Voltage

.) Riso
O Riso
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Memory Organizer

5.15.9 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 Mem ory Organizer

= o Node
+ a s Ohject
* E o Ohject

¥ 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
5.1.5.10 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

= o MNode

Ohject

@
% an Object
&3

Ohject

The new structure object is displayed.

Note

The Paste command can be executed
one or more times.

5.1.5.10 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

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.

5.1.5.11 Copy & Paste a measurement
In this menu selected measurement can be copied to any allowed location in the structure tree.

Procedure

5 Memory Organizer Select the measurement to be copied.

|=5) vist Boara

@ voitage
Riso

O

Riso

¢ m Select Copy in Control panel.
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£ 5 Memory Organizer Select the location where measurement

should be pasted.
+ |:| Dist. Board

Voltage

Riso

o

v

O riso
3

;

¥ 5 Memory Organizer

Select Paste in Control panel.

A new (empty) measurement is

# || vist Board displayed in selected Structure object.
. Voltage
o Riso NOte
O Riso The Paste command can be executed
53 . one or more times.
= o Ohject
O Yoltage

5.1.5.12 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

) Memory Organizer

Select the structure item to be moved.

L] =
+ o Dist Board = BuS

>  Node 2
—

¢ 8<..- Select Cut option from Control panel.

£ D Memory Organizer Select new location where structure

object (with sub-structures and

Example measurements) should be moved.

= > Node
-

- mo Object e
+ o Dist. Board

>  Node 2
—
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Memory Organizer

:

¥ 5 Memory Organizer
Node_2

Example
> Node
—
=] >» Node_2
—
- EO Ohject
= o Dist. Board

M Rica

5.1.5.13 Delete a Structure object

In this menu selected Structure object can be deleted.

Procedure

5 Mem ory Organizer

= o Node
* B o Ohject
= E o Ohject

+ l:l Dist. Board
O Voltage
O Riso
&
¢
£ Are you sure you want to delete?

Dist. Board

o] 5 Memory Organizer

= o Node
* ao Ohject
= mo Ohject
O Voltage
O Riso
O Riso

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.

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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5.1.5.14 Delete a measurement
In this menu selected measurement can be deleted.

Procedure

5D Memeory Organizer Select a measurement to be deleted.

| =) pist Board

@ voitage
Riso

O

Riso

Select Delete in Control panel.

Are you sure you want to delete? A confirmation window will appear.

R iso

Selected measurement is deleted.

Returns to the tree menu without
changes.

Structure without deleted measurement.

= E Ohject
+ l_l Dist. Board
o Voltage

Riso

+ an Object 02
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Memory Organizer

5.1.5.15 Rename a Structure object
In this menu selected Structure object can be renamed.

Procedure

i 5 Memory Organizer

= o Node
+ a o Ohject
+ a e Ohbject

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.

5 Memory Organizer

= o Node
+ E o Ohject
+ a e Ohject 02

Structure object with the modified name.

5.1.5.16 Recall and Retest selected measurement

Procedure

i ) Memory Organizer

= Node
= a Ohject
+ l:l Dist. Board
@ voitage
() Riso
O Riow

Select the measurement to be
recalled.
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¢ |_——|Q Select Recall results in Control panel.

5 Memory: Riso Measurement is recalled.

Riso1 0l1 3 MQ V

Cc
B

Uiso
Type Riso
Limit{Riso)

£ Parameters and limits can be viewed

but cannot be edited.

Uiso

Type Riso
Limit{Riso)
a Select Retest in Control panel.
¥ Measurement retest starting screen is
displayed.
Uiso
Type Riso
Limit{Riso)
¥ 4 Parameters and limits can be viewed

and edited.

Uiso

Type Riso
Limit{Riso)
: - Select Run in Control panel to retest
the measurement.
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§ 5 Riso Il 15:14 Results / sub-results after re-run of
V recalled measurement.
Riso 1 9 [ ] 2 5 MQ
Un 525v
Uiso
Type Riso
Limit(Riso) PoEad
e
Select Save results in Control panel.
© 5 Memory Organizer i 15:14 Retested measurement is saved under
5 Node same structure object as original one.
- Ea Object Refreshed memory structure with the
new performed measurement.
[+ |:| Dist. Board
. Voltage 14:24
° Riso 14:46
o Riso 14:48

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
5.7.

5 Memory Organizer

Test AutoSeq_Instal EU_01

2 AutoSeq_Instal EU_01
[+ E 3phase instalations
[+ Ea 1phase instalations RCD

[¥] Ea 1-phase instalations NO RCD

Procedure

Search function is available from the
active workspace directory line.

5 Memory Organizer

Test AutoSeq_Instal EU_01

= 2 AutoSeq Instal EU_01
Use external device for data entry or
follow instructions bellow for instrument
search function.

Ea 3-phase instalations
& . .
~’ 41phase instalations RCD

Ea 1-phase instalations NO RCD
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Memory Organizer

Status

Test date

Retest date

£ b status

Status

£ C Testdate

Retest date

o 16 Dec 2015

N N

Set

Cancel

Select Search in control panel to open
Search setup menu.

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

Note:

C Equipment ID, Test date and
Retest date (if applicable) refer
only to the following structure
objects: Machine, EVSE and
Appliance.

The search can be narrowed by entering
a text in the Name / Equip. ID field.

Strings can be entered using the on-
screen keypad.

The search can be narrowed on base of
statuses.

If searching by status, instrument will
display all structure objects that include
one or more measurements with
searched status.

The search can be narrowed on base of
test dates / retest dates (from / to).

Clears all filters.
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Memory Organizer

a

5 Search results

Page 1/1

m 1phase instalations RCD

E 1phase instalations NO RCD

Searches through the Memory
Organizer for objects according to the
set filter.

The results are shown in the Search
results screen presented on Figure 5.8.

o] Search results CORDN 16:12

Page 1/1

m 1phase instalations RCD

m 1phase instalations NO RCD

Figure 5.8: Search results screen (left), structure object selected (right)

Options

N

T

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.

Views comment.

HE D

Name and link of attachment is displayed.

The instrument displays comment attached to the selected Structure object.

Renames the selected Structure object.

Refer to chapter 5.1.5.15 Rename a Structure object for more information

Note

C Search result page consist of up to 50 results.
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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 Sel ection modes

In Single tests main menu four modes for selecting single tests are available.

Options

Area Group

HunRERTY  \With help of area groups, it is possible to limit
|T '@ the offered single tests. The instrument has

several area groups:
IT Medical IT Vehicles

The EIS group,

the EVSE group,

the Lightning group,
the IT_Medical group,
the IT Vehicles group,

O-O0000

In the All group all measurements are offered.
Groups

5 Ssingle Tests The single tests are divided into groups of
similar tests.
AUTO so Y

) /
RLOW LOOP o

(I
LINE - POWER ms

5 single Tests i FREY  For the selected group a submenu with all

\ 4 single tests that belongs to the selected group
is displayed.
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Cross selector

B 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.

= Last used

B single Tests Last 9 made different single tests are

displayed.
Z auto R lowr

ZirE ZiLLN

Zloop 2 line
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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.

5 Riso N 10:03 D Riso ¢ IHN 09:18

Riso1 o-oa MQ V Riso1 0l09 MQ V

um 525v Um 525 v

Uiso

Type Riso

Uiso
Type Riso

Limit(Riso) 805

Limit(Riso) : A
s -

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

Single test screen organization

Header line:

C ESC touch key
C function name
C battery status
C real time clock
Control panel (available options)

Parameters (white) and limits (red)

Uiso
Type Riso
Limit(Riso)

Result field:

Riso1 0l08 MQ V C main result(s)

C sub-result(s)
C PASS/ FAIL indication
Voltage monitor with info and warning

L 0 PE o H L PE H SymbOIS
Ui B

um 525v
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Single tests

6.1.2 Setting parameters, limits and comments of single tests

Procedure

£ a

£

£c

Limit{Riso)

Comment 1

Comment 2

on

z

and

M=
on

P

Select the test or measurement.
The test can be entered from:
C Single tests menu or

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

Select Parameters in Control panel.

Opens parameters and limits setting
menu.

Parameters and Limits menu.

Some single tests support user
comment entry.

Modify parameter or limit value with
touchscreen or keyboard buttons.

Select parameter to be edited or
limit / comment to be set.

Opens parameter or limit selection
list or on-screen keypad for entering
comment.
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Select parameter or limit value from
the list.

Note:

Touchscreen or keyboard selection
methods can be used
interchangeable; confirm keyboard

x’ .

Enter comment and confirm with

0 a

selection with

g b

Accepts and set selected
parameters, selected limit values
and user comments and exits
Single Test setting.

Note
C Set parameters, set limits and entered user comments are saved to the memory. When
same Single test is used next time, settings and comments will remain the same.

6.1.3 Single test start screen

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.

A
- Starts the continuous measurement (if applicable on
long selected single test).
¥ long

Opens help screens.
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Opens menu for changing parameters and limits.

Refer to chapter 6.1.2 Setting parameters, limits
Uiso and comments of single tests for more

vpeliice information.
Limit(Riso)

Enters cross selector to select test or measurement.

Riso MO

long on ™ —=V

Expands column in control panel.

i) : JENEN

6.1.4 Single test screen during test

5 Riso (_TEH 09:18

Riso1 0l09 MQ V

um 525v

Uiso

Type Riso

Limit(Riso) :\_ = -)2
= -

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

Operations when test is running

Stops the single test measurement.

Proceeds to next step of the measurement (if measurement consists of more
steps).

Previous value.

Next value.

E*dR~N
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Stops or aborts the measurement and returns one menu back.

6.1.5 Single test result screen

5 Riso CTEEE 10:03
212010209 vo v
um 525v

Uiso

Type Riso L
Limit(Riso) e 10
1

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

Options (after measurement is finished)

- Starts a new measurement.

2
- Starts a new continuous measurement (if applicable
long on selected single test).
a¥ long
Saves the result.
A new measurement was selected and started from

a Structure object in the structure tree:

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

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

C 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.
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1]
C By pressing the key in Memory
organizer menu the measurement is saved
under selected location.

An empty measurement was selected in structure
tree and started:

C the result(s) will be added to the
measurement. The measurement will
change its status fr«

An already carried out measurement was selected
in structure tree, viewed and then restarted:

C anew measurement will be saved under the
selected Structure object.

Opens help screens.

Opens screen for changing parameters and limits.

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

Uiso
Type Riso

Limit{Riso)

Enters cross selector to select test or
"‘“1 0'08 e \/ measurement.

Iong on um 525v

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

Expands column in control panel.

&
&
=
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6.1.6 Editing graphs (Harmonics)

5 Harmenics
Us. 10, Urdiy

THou 0.2 %
THDi 0.04 A
U:hi 229v
I: 2 Ardiv 12 thi 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.

Move cursor position to the left

Move cursor position to the right

Toggle between U and | graph to set scale factor

Exits from editing graphs.

OEEE B pE¢R
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6.1.7 Recall single test results screen

] Memory: R iso L_inm 15:13

10.13.. / [
Riso | MQ B
um 525 v

Uiso
Type Riso

Limit(Riso) 25.11.2014

Figure 6.6: Recalled results of selected measurement, example of insulation resistance
recalled results

Options
Retest

o

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, limits
and comments of single tests for more

Type Riso information.
Limit{Riso)

Uiso

Expands column in control panel.

60 B

6.1.8 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.
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Selected inspection Overall status

5 Inspection [ 112:58

Functional EVSE

Item«{ =/ CP states

A-EVYSE in idle state
= Options

Child B-EV detected, EVSE does not charge

it
frems C-EV is charged

E-pilot error, charging interrupted

LP Item status fields

Figure 6.7: Inspection screen organisation

6.1.8.1 Single test (inspection) start screen

5 Inspection

Functional EVSE

=/ GP states
A-EVSE in idle state
B-EV detected, EV5E does not charge
G-EV is charged

E-pilot error, charging interrupted
Figure 6.8: Inspection start screen

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

- Starts the inspection

Opens help screens. Refer to chapter 6.1.9 Help screens for more information.

6.1.8.2  Single test (Inspection) screen during test

5 Inspection 5 Inspection

Functional EVSE Functional EVSE

= CPstates = CP states

A-EVYSE in idle state A-EYSE in idle state

B-EY detected, EVSE does not charge B-EV detected, EVSE does not charge

C-EY is charged C-EVis charged

E-pilot error, charging interrupted E-pilot error, charging interrupted

Figure 6.9: Inspection screen (during inspection)
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Options (during test)

Functional EVSE

=/ GCP states

E-pilot error, charging interrupted

[l

Selects item.

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
Multiple taps toggles between statuses.

Toggle between statuses.

Goes to the result screen.

Rules for automatic applying of statuses:
C The parent item(s) can automatically get a status on base of statuses in child items.
¢ 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.

C The child item(s) will automatically get a status on base of status in the parent item.
¢ All child items will get the same status as applied to the parent item.

Notes

C Inspections and even inspection items inside one inspection can have different status types.
Forexample,s o me basi
C Only inspections with overall statuses can be saved.

inspections dondédt have the
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6.1.8.3  Single test (Inspection) result screen

5 Inspection

Functional EVSE

=/ CP states
A-EVSE in idle state
B-EV detected, EVSE does not charge
C-EVis charged

E-ilot error, charging interrupted

Figure 6.10: 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 E 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 6emptyd to O6finishedd.

An already carried out inspection was selected in structure tree, viewed and then
restarted:

¢ A new measurement will be saved under the selected Structure object.

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

Opens help screens. Refer to chapter 6.1.9 Help screens for more information.
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6.1.8.4  Single test (inspection) memory screen

5 Memory 1/1: Inspection

Functional EVSE

\\D

=] CP states
A-EVSE in idle state

B-EV detected, EVSE does not charge

C-EVis charged

RIKIKIA]

E-pilot error, charging interrupted

Figure 6.11: Inspection memory screen

Options

Retest
Enters screen with fAemptyodo measur ement

Enters view mode.

6.1.9 Help screens

Help screens contain diagrams for proper connection of the instrument.

5 HELP 3/31: R iso [ 04:08
L1

-
- L2
o e— K
.:J.F.:. ....... al ?’"'PE
3
[
%
Figure 6.12: Examples of help screens
Options

Opens help screen.

? Goes to previous / next help screen.
on

Back to test / measurement menu.
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7 Tests and measurements

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

71 Vol tage, frequency and phase

5 Voltage 5 Voltage

System
Test
Limit type

System
Earthing system

%
Duration Earthing system TNTT

L
Nominal voltage 230V e 00
Duration 3s 0

Figure 7.1: Voltage measurement menu

Measurement parameters

System Y Voltage system [-, 1-phase,3-phase]
Test 3 Phase to be tested [, L1, L2, L3]
Limit type Type of limit [Voltage, %]

Earthing system Earthing system [TN/TT, IT]
Nominal voltage ? Nominal voltage [Custom, 110V, 115V, 190V, 200V, 220V, 230V,
240V, 380V, 400V, 415V]
Reference field ¥  Correct phase rotation [, 1.2.3, 3.2.1]
Duration Test duration [Off, Custom, 1 s, 3 s, 5 5]
Y There are no |imits to seb.if System paramet e
2 Active only if limit type is set to %.
8  Active only when System is set to 1-phase.
4 Active only when System is set to 3-phase; set parameter (1.2.3 or 3.2.1) to verify correct
phase sequence during Voltage test.

Measurement limits for TN/TT earthing system:

Low limit UIn® Min. voltage [Off, Custom,0 V é 499 V]
High limit UIn® Max. voltage [Off, Custom,0 V é 499 V]
Low limit UIn® Min. voltage [Off, Custom,-2 0 % é 2 0 %]

High limit UIn® Max. voltage [Off, Custom,-2 0 % € 2 0 %]

Low limit Ulpe>® Min. voltage [Off, Custom,0 V é 499 V]
High limit Ulpe®®  Max. voltage [Off, Custom,0 V é 499 V]
Low limit Unpe®®  Min. voltage [Off, Custom,0 V é 499 V]
High limit Unpe®® Max. voltage [Off, Custom,0 V €é 499 V]
Low limit U12” Min. voltage [Off, Custom,0 V é 499 V]
High limit U12"” Max. voltage [Off, Custom,0 V €& 499 V]
Low limit U137" Min. voltage [Off, Custom,0 V é 499 V]
High limit U13" Max. voltage [Off, Custom,0 V €& 499 V]
Low limit U23" Min. voltage [Off, Custom,0 V é 499 V]
High limit U237 Max. voltage [Off, Custom,0 V €& 499 V]
Low limit UII® Min. voltage [Off, Custom,-2 0 % ¢é 2 0 %]
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High limit UII® Max. voltage [Off, Custom,-2 0 % €& 2 0 %]
% In case of 1-phase voltage system and limit type set to voltage.
® In case of 1-phase voltage system and limit type set to %.
' In case of 3-phase voltage system and limit type set to voltage.
8 In case of 3-phase voltage system and limit type set to %.

Measurement limits for IT earthing system:

Low limit U12%Y  Min. voltage [Off, Custom,0 V é 499 V]
High limit U12%1Y  Max. voltage [Off, Custom,0 V é 499 V
Low limit U1210 Min. voltage [Off, Custom,-2 0% é 20

High limit U12'® Max. voltage [Off, Custom,-2 0 % ¢é 2 0 %]

Low limit U1pe®® Min. voltage [Off, Custom,0 V é 499 V]
High limit Ulpe®!® Max. voltage [Off, Custom,0 V é 499 V]
Low limit U2pe®®  Min. voltage [Off, Custom,0 V é 499 V]
High limit U2pe®® Max. voltage [Off, Custom,0 V é 499 V]
Low limit U13V Min. voltage [Off, Custom,0 V é 499 V]
High limit U13'Y Max. voltage [Off, Custom,0 V é 499 V]
Low limit U23 Min. voltage [Off, Custom,0 V é 499 V]
High limit U23'Y Max. voltage [Off, Custom,0 V é 499 V]
Low limit UII*? Min. voltage [Off, Custom,-2 0 % ¢é 2 0 %]

High limit UII*? Max. voltage [Off, Custom,-2 0 % ¢é 2 0 %]

9 In case of 1-phase voltage system and limit type set to voltage.
10 In case of 1-phase voltage system and limit type set to %.
1) In case of 3-phase voltage system and limit type set to voltage.
2 In case of 3-phase voltage system and limit type set to %.

Connection diagrams

L/

N/L2

PE/L3

L/

N/L2

PE/L3
o
m

Wt

3.21

f
T -
)

]\
o %

Figure 7.2: Connection of 3-wire test lead and optional adapter in three-phase system

L1
L2
L3

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

94



MI 3152(H) EurotestXC (2,5 kV)

Tests and measurements

Measurement procedure

Enter the Voltage function.

Set test parameters / limits.

Connect test cable to the instrument.

Start the measurement.

OO0 000 00

Save results (optional).

) Voltage

Un 227v
Ulpe 228v
Unpe Ov

Freq 50.0 Hz

System

Test

Limit type
Earthing system

Nominal voltage
Duration

Figure 7.4. Example of Voltage measurement in single-phase system

) Voltage

uiz 392v
ui3z 391v
uz23 391v

Freq 50.0Hz

System

Limit type
Earthing system
Mominal voltage
Reference field
Duration

Stop the measurement, if Duration is set to Off.

Field 1.2.3

Connect test leads to object under test (see Figure 7.2 and Figure 7.3).

[ 00N 19:01

L PE N
®2270 0 @
- 227 ~

(NN 19:09

Vv

L1 L3 L2
® 3930 393e

394

Figure 7.5: Examples of Voltage measurement in three-phase system

Measurement results / sub-results

Single-phase TN/TT system

Uln voltage between phase and neutral conductors
Ulpe voltage between phase and protective conductors

Unpe
Freq frequency

Single-phase IT earthing system

ul2 voltage between phases L1 and L2
Ulpe voltage between phase L1 and PE
U2pe voltage between phase L2 and PE
Freq  frequency

voltage between neutral and protective conductors
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Three-phase TN/TT and IT system

ui2 voltage between phases L1 and L2
ui3 voltage between phases L1 and L3
uz23 voltage between phases L2 and L3
Freq frequency

Field?  3-phase rotation sequence

D For Pass test result, Field result must be equal to setting of Reference field parameter
(1.2.3 or 3.2.12).

7.2 R iidslonsul ati on resi stance

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 VY]
Type of test [, L/IPE, L/N, N/PE, L/L, L1/L2, L1/L3, L2/L3, L1/N, L2/N,
L3/N, L1/PE, L2/PE, L3/PE]
Limit(Riso)  Min. insulation resistance [Off, Custom, 0.01 MW... 100 MW
D Nominal test voltage 2500 V is available on Ml 3152H only.
2 With Plug test cable or Plug commander Insulation is always measured between L/L1
and N/L2 test lead regardless of the setting. The parameter is meant for documentation.

Type Riso?

Connection diagrams

-’ L1
- L2
L3

= PE

o %

Figure 7.7: Connection of 3-wire test lead and Tip commander (UxO1 kV)
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- L1
- - L2
- 4 L3
-

I 2

I
o %

Figure 7.8: Connection of 2.5 kV test lead (Un =2.5 kV)

Measurement procedure

C Enter the R iso function.
C Set test parameters / limits.
C Disconnect tested installation from mains supply and discharge installation as
required.
C Connect test cable to the instrument.
C 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 UxO 1 0 0 0
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 te
the two wire 2.5 kV test lead should be used.
C Startthe measurement. A | onger press on TEST key o
option on touch screen starts a continuous measurement.
C Stop the measurement. Wait until object under test is fully discharged.
C Save results (optional).
5D Riso 5D Riso
Riso1 0-08 MQ V Riso 1-00 MQ x
um 525v um 525v

Uiso
Type Riso

Limit{Riso) ® 0 0
]

Uiso
Type Riso

Limit(Risa) P ol
0

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

i mpedance | ower than 50 kY is detected, warning

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.

I f i mpedance higher than 50 kY is measured
automatically.

Warning!

Z 2 50 kOhm. Loads connected?

Do yvou want to proceed?

Uiso
Type Riso
Limit{Riso)

Figure 7.10: Load pretest warning message

Note:
C Load pretest is carried out between L/L1 and N/L2 terminals regardless of the Type Riso
~ parameter setting. .
C Load pretest is carried out only when parameterUi so O .1000 V
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73 The DAR and Pl diagnostic ( Ml

DAR (Dielectric Absorption Ration) 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.

Y pl ET

OoY,Y pLO

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

5 Y p1t EI
Y pl EI
For additional information regarding Pland DARdi agnosti c, pl ease refer
Modern insulation testing.
5 Diagnostic test
Riso ___ M0 R60 ___
Um v DAR ___

Figure 7.11: Diagnostic test menu

Measurement parameters / limits

Uiso Nominal test voltage [500 V, 1000 V, 2500 V]

Connection diagrams

L1
L2
L3

ko »«= PE

o %

Figure 7.12: Connection of 3-wire test lead and Tip commander (UyO1 kV)
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- L1
- - L2
- 4 L3
-

I 2

[
o %

Figure 7.13: Connection of 2.5 kV test lead (Un = 2.5 kV)

Measurement procedure

C Enter the Diagnostic test function.

C Set test parameters / limits.

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

C Connect test cable to the instrument.

C Connect test leads to object under test (see Figure 7.12 and Figure 7.13).

Different test cable must be used for testing with nominal test voltage UxO 1 0 0 0
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 te
the two wire 2.5 kV test lead should be used.

C 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.

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

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

C Save results (optional).

5 Dpiagnostic test CIEEE 13:15 5 Diagnostic test (HEE 10:49
Riso100.8 Mo r6o111.2mMn Riso 99.8 Mo rR60109.6 Mn
um 525v par 1.00 um 2625v par 1.00
pi 0.91 i 0.91
Time: 09:59 Time: 10:00

Figure 7.14: Examples of Diagnostic test result

Measurement results / sub-results

Riso
Um
R60
DAR
Pl

Insulation resistance

Actual test voltage
Resistance after 60 seconds
Dielectric absorption ratio
Polarization index
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7.4 Vari stor t est

5 varistor (INNE 13:16

1lim
System

Range

or

Lows limit{Uac)
High limit{Uac)

Figure 7.15: Varistor test main menu

Measurement parameters / limits

I lim 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, 50Vé 62D V
@ 2500 Vrange [Off, 50V é 1 5 5%
. - High breakdown limit value @ 1000 V range [Off, 50Vé 62D V
High limit (Uac) @ 2500 V range [Off, 50V é 1 5 50

* For MI 3152H only

Test circuit for Varistor test

LiL1
[
PE/L3

| )

®
%

&
Y

Figure 7.16: Connection of 3-wire test lead (UvO1 kV)

Figure 7.17: Connection of 2.5 kV test lead (Range: 2500 V)
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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 7.16 and Figure 7.17).

Different test cable must be used for testing with MI 3152 where end voltage is 1000 V

and MI 3152H where end voltage is 2500 V. Also, different test terminals are used.

The standard 3-wire test lead, Plug test cable or Plug / Tip commander can be used for

the Varistor test with end voltage 1000 V. For the 2500 V Varistor test the two wire 2.5

kV test lead should be used.

C Start the measurement.
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
maA.

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

C Save results (optional).

OO0 00

5 varistor [EEN 14:40 5 varistor

Uac 250V V Uac 51 1 v x

Ude 817v

1lim
System

ude 400v

1lim
System
Range

Range
Lows limit(Uac)
High limit{Uac)

Lows limit(Uac) .

1
High limit(Uac) w J

or

1

- 9

Figure 7.18: 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:
e YOO
YO W—————
v UC
Uac voltage may be directly compared with the voltage declared on tested protection
device.
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7.5 R | bRvesi stance of earth conne
equi potenti al bondi ng

Output LN

Bonding Rpe
Current standard

Limit(R) 1.00

Figure 7.19: R low measurement menu

Measurement parameters / limits

Output? [LN, LPE]
Bonding [Rpe, Local]
Current [standard, ramp]
Limit(R) Max. resistance [Off, Custom, 0.05 Y ... 20.0 Y]
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

®

k==s]PCC3

L

Figure 7.20: 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 test cable to the instrument.

Compensate the test leads resistance, if necessary, see section 7.6.1 Compensation
of test leads resistance.

Disconnect tested installation from mains supply and discharge insulation as required.
Connect test leads, see Figure 7.20.

Start the measurement.

Save results (optional).

O-0O00 O0O00

D Riow CINNN 23:43

10.06. X

5 R low

« 0.857.

R+ 10.10 rR- 10.10

Output LN
Bonding Rpe

R+ 0.50 rR- 0.60

Output LN
Bonding Rpe

Current standard
Limit(R) 1.0 0

Current standard E

Limit{R) 1.00 1

rer
Cez

= 0

Figure 7.21: Examples of R low measurement result
Measurement results / sub-results
R Resistance

R+ Result at positive test polarity
R- Result at negative test polarity
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7.6 ContinC€Conyinuous resistance m
with | ow current

5 Continuity

Sound

Limit(R)

Figure 7.22: Continuity resistance measurement menu
Measurement parameters / limits
Sound [On*, Off] ) )
Limit(R) Max. resistance [Off, Custom, 0.1Y ... 20.0 Y]

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

Connection diagrams

Figure 7.23: Tip commander and 3-wire test lead applications
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 7.6.1 Compensation
of test leads resistance.

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

O O000
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Connect test leads to device under test, see Figure 7.23.
Start the measurement.
Stop the measurement.
Save results (optional).

o000

5 Continuity 5 Continuity

. 9.7. X

A
Sound
Limit{R) L PE N
[} o [}
L

Figure 7.24: Examples of Continuity resistance measurement result

Sound
Limit(R)

Measurement results / sub-results

R Resistance

7.6.1 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

PE PE L
N
L L PE

extension lead

Figure 7.25: Shorted test leads
Compensation of test leads resistance procedure

¢ Enter R low or Continuity function.
C Connect test cable to the instrument and short the test leads together, see Figure
7.25.

C Touch the

il key to compensate leads resistance.
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5 R low

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

Output

5 R low

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

Output
Limit{R)

Limit(R) i- o I:)E 0-;
0

Figure 7.26: Result with old and new calibration values
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7.7 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:

C Contact voltage,

(_2 Trip-out time,

C Trip-out current and
C RCD Auto test.
)

Use
RCD type

1 AN
Test
Limit Uc

1 IAN »1 - ms ms

1 I1AN x5 ——_ms ——_ms

tIAN 0.5 ___ms —_——— s

1a ___mA ——_mA
Use Uc ___Y
RGD type
1 AN Use fixed
Phase RGD type AC L PE
Selectivity G 148N 30 mA e 1e
Test /| — ~/ Selectivit G 1

Figure 7.27: RCD menus

Test parameters / limits

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

I N/ | oNdc Rated RCD residual current sensitivity for special RCDs types
[30mA/6mAd.c.,-/6mAd.c.]?

Type RCD type [AC, A, F, B*, B+*, EV RCDY, 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 | N Multiplication factor for test current [0.5, 1, 2, 5]

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

Phase Starting polarity [(+), (-), (+,7)]

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

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

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

Sensitivity Sensitivity [standard, Ipe monitoring] ¥

RCD standard Refer to chapter 4.6.5.2 RCD standard for more information.

EV RCD/RCM Standard Standard for EV RCD, EV RCM [IEC 62752, IEC 62955]

Earthing system Refer to chapter 4.6.5 Settings for more information.

* Model MI 3152 only.
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1)

2)

3)

4)

Parameter is available only when parameter Use is set to other (for Electrical Vehicle
(EV) RCDs/RCMs and Mobile installations (MI) RCDs).
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.

Parameter is available only when RCD | or RCD t test is selected and parameter Use is

set to other.
Par amet er i
or PRCD-K.

Connection diagram

S

availabl e

onl vy

L

when -3p,®#RCDrSe t er

Figure 7.28: Connecting the Plug commander and the 3-wire test lead

7.7.1

Test procedure

RCD Uc i Contact voltage

Enter the RCD Uc function.
Set test parameters / limits.

Connect test cable to the instrument.
Connect test leads or Plug commander to the object under

test, see Figure 7.28.
Start the measurement.
Save results (optional).

The contact voltage result relates to the rated nominal residual current of the RCD and is
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 7.1 for detailed contact voltage

calculation factors.

Contact voltage Uc
RCD type proportional to Rated Ipn Notes

AC, EV, Ml (a.c. part) G 1.053% Ipn any

AC S 231.058 lpn

A F G 1.431.053 Ipy 2 30 mA

A, F S [231.431.05% Iy All models

A F G 231.058 Ipn <30 mA

A F S 23231.05% Ipn

B, B+ G 231.052 Ipy any

B. B+ S 23231058 Iog Model Ml 3152 only

Table 7.1: Relation between Uc and Iy
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Fault Loop resistance is indicative and calculated from Uc result (without additional proportional
factors) according to: 'Y —.
Yy

5 Rep uc TN 11:53 5D Rebuc

we 010 . 64.1, X

rRI19950

Use
RGD type

Use

RCD type
14N

Test L PE N
st e231e 1 0
Limit Ue

231

1 AN
L PE N
Test e2288 1 0

Limit Uc

228

Figure 7.29: Examples of Contact voltage measurement result
Test result / sub-results

Uc Contact voltage
Rl  Calculated fault loop resistance

7.7.2 RCDt71 Trip-outtime

Test procedure

Enter the RCD t function.

Set test parameters / limits.

Connect test cable to the instrument.

Connect test leads or Plug commander to the object under
test, see Figure 7.28.

Start the measurement.

Save results (optional).

OO0 O000

5 Rept

can 2300... X

ue 0.1v

t AN 28l4ms V

uec 0.4v

L PE
®233e 1 0
233

Figure 7.30: Examples of Trip-out time measurement result
Test results / sub-results

t & Trip-out time
Uc  Contact voltage for rated Ipn
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7.7.3 RCDIT Trip-out

current

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

RCDtype Start villalze raEnngdevalue Waveform | Notes
AC 0.23 Iy 1.1% oy Sine
:EE\? RGSYD??E.V RCM, MI RCD (a.c. part) | 0-%°Io 1.0 low Sine
:EEVC R?ég?%V RCM, MI RCD (a.c. part) | 0% Ion 1.0°lon Sine N
2 3 3
2: E E:ENN =3100Tnp,2) 823 :E: 223 :E: Pulsed models
:EE\S:R?(%Z)??E:V RCM, MI RCD (d.c. part) | 12 MA 6.0 mA DC
:EE\?R?(ZJ?)??E.V RCM, MI RCD (d.c. part) | -2 MA 6.0 mA DC
5. B 0.23 Iou 2.23 oy DC g%%e(')m)'/

Table 7.2: Relationship between RCD type, slope range and test current

Maximum test current is Ip (trip-o u t

Test procedure

Enter the RCD | function.

Set test parameters / limits.
Connect test cable to the instrument.
Connect test leads or Plug commander to the object under test, see Figure 7.28.
Start the measurement.
Save results (optional).

O0O00000

1A 85l0mA V

ucia 10.2v
tia 20.9ms

uc 12.0v

Use
RCD type
1 AN

Phase
Selectivity
Test

current)

Use

RCD type

1 AN
Phase
Selectivity
Test

or

end

230

Figure 7.31: Examples of Trip-out current measurement result

Test results / sub-results

| Trip-out current

Uc Contact voltage
Uc | Contact voltage at trip-out curre
tl Trip-out time at trip-out current |

ntl ornov al

ue i

f

t he RC

L PE N
2300 1 0

val-ow i n

5 Rrepi 1N 15:45
»110.0... X

UclA ___V
uc 12.0v t1A ms
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7.8 RCD AuRGD Auto

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

¢
c
c
¢

¢

Enter the RCD Auto function.
Set test parameters / limits.

Connect test cable to the instrument.
Connect test leads or Plug commander to the object

under test, see Figure 7.28
Start the measurement.

Test with Iovd.c., (+) positive polarity (step 1) V.

Re-activate RCD.

Test with Iovd.c., (-) negative polarity (step 2) V.

Re-activate RCD.

Test with lon, (+) positive polarity (step 3) 2.

Re-activate RCD if required.

Test with Iy, (<) negative polarity (step 4) 2.

Re-activate RCD if required.

Test with 53 I, (+) positive polarity (step 5) 2.

Re-activate RCD.

Test with 53 I, (-) negative polarity (step 6) 2.

Re-activate RCD.

Test Wint(#) positive polarity (step 7) 2.
Testwi t Ty, (-) negative polarity (step 8) 2.

Trip-out current test, (+) positive polarity (step 9) 2.

Re-activate RCD.

Trip-out current test, (-) negative polarity (step 10) 2.

Re-activate RCDY.

Trip-out current test for d.c. part, (+) polarity (step 11).

Re-activate RCDY.

Trip-out current test for d.c. part, (-) polarity (step 12).

Re-activate RCD.
Save results (optional).

DSteps 1 2 11

is set to O6EV RCDO,

IEC 62955.
2When parameter

62752 or IEC 62955.

and

Us e

12 a

i s

re

set

per

t o

t est

Notes

Start of test
RCD should trip-out

RCD should trip-out

RCD should trip-out

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

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

RCD should trip-out

RCD should not trip-out
RCD should not trip-out
RCD should trip-out

RCD should trip-out
RCD should trip-out
RCD should trip-out
End of test

formed only when

par ame

O0-auvtimes@nd theasured acddidingRAOBCH62752Tor i p

6otherdé and parameter
R C D 6 ,-outttimds pr non-operating times for a.c. residual current are measured according to IEC
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5 ReD Auto
]
t IAN d.c. x1389.6 ms

t LAN >1 ms
t AN x5 ms
t I&N x0.5 ms
1a mA
1A d.c. mA
Uc 0.4v

Use

Type
I1AN/1ANd.c. 30 mA

Test

5 ReD Auto
+
t IAN duc. x1389.6 ms

t 1AN 1 136.6 ms
t LAN x5 ms
t IAN x0.5 ms
1A mA
18 d.c. mA
Uc 0.2v

Use

Type
I1AM/1ANd.c. 30 mA

Test

D RcD Auto
(L]
t 1AN d.c. x1389.6 ms

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

Uec

Use

Type

IAN/1ANd.c. 30 mA
Test

5 RED Auto
+
t 1AN d.c. x1389.6 ms

t IAN x4 136.6 ms
t IAN x5 29.7 ms
tIAN 0.5 =300 ms
1A mA
18 d.c. mA

Uc
Use

Type
IAN/1ANd.c. 30 mA

Test

3]
380.4ms
ms
ms
ms
mA
mA

3]

380.4ms

130.8 ms
ms
ms
mA
mA

)
380.4ms
130.8 ms

29.9 ms
ms
mia
mA

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

t I8N »1 ms
t IAN x5 ms
t IAN 0.5 ms
1A mi
18 d.c. mAa
Uc 0.2v

Use

Type
I1AN/1ANd.c. 30 mA

Test

5 Rep Auto
+)
tIAN d.c. x1389.6 ms

t IAN x4 136.6 ms
t IAN x5 ms
t IAN »0.5 ms
F.% ma
1A d.c. mi
Uc 0.6 v

Use

Type
IAN/1ANd.c. 30mA

Test

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

t I8N x1 136.6 ms
t IAN x5 29.7 ms
t IAN 0.5 ms
1A mA
1A d.c. mA

Uec

Use

Type

I1A&N/1ANd.c. 30 mA
Test

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

tIAN x1 136.6 ms
t IAN x5 29.7 ms
tIAN x0.5 =300 ms

1A mi
18 d.c. mAa
Uc

Use

Type
I1AN/1ANd.c. 30 mA
Test

)
380.4ms
ms
ms
ms
mia

)
380.4ms
130.8 ms

ms
ms
mA
mA

3]
380.4ms
130.8 ms
29.9 ms
ms

mA

)
380.4ms
130.8 ms

299 ms
=300 ms
mia
mAa
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D RCD Auto AN 11:31 5 Rep Auto

* 3] * 3]
t IAN d.c. x1389.6 ms 380.4ms tIAN d.c. x1389.6 ms 380.4ms
t IAN x4 136.6 ms 130.8 ms tIAN x1 136.6 ms 130.8 ms
t IAN x5 29.7 ms 29.9 ms t IAN x5 29.7 ms 299 ms
tIAN 0.5 =300 ms =300 ms tIAN x0.5 =300 ms =300 ms
1A 19.5 maA mia F.% 19.5 ma 19.5 mA
18 d.c. mA mA 18 d.c. mAa mAa
Ue 0.8v @ Uc 0.1v @
Use other Use
Type EY RCD L PE N Type
IAN/1ANd.c. 30mA /6 mAd.c. e 1e 10 I1AN /1 ANd.c. 30mA/
Test - \.._ 0 _) Test

Step 9

5 Rep Auto
+) -
tIAN d.c. x1389.6 ms 380.4ms

5 ReD Auto

] )

t IAN duc. x1389.6 ms 380.4ms

t 1AN 1 136.6 ms 130.8 ms t IAN x4 136.6 ms 130.8 ms
t IAN x5 29.7 ms 29.9 ms t IAN x5 29.7 ms 29.9 ms
tIAN 0.5 =300 ms =300 ms tIAN 0.5 =300 ms 2300 ms
a 19.5 mA 19.5mA I 19.5 mn 19.5 mA
1A d.c. 4.8 mA mA 14 d.c. 4.8 mA 4.8 mA
Uc 0.0V Uc 0.2v @
Use other Use

Type EV RCD
IAN/IANd.c. 30 mA/6mA d.c.

Type

L
IAN/1ANd.c. 30mA e 18
Test 1

Test

Step 12

Figure 7.32: Example of individual steps in RCD Auto test, example on testing EV RCD

Test results / sub-results

t Ndee.x1, (+) Y  Step 1 trip-out time (Io=Ion d.., (+) positive polarity)
tleNd.c.x1, ()Y  Step 2 trip-out time (Io= Ion ac, (-) Negative polarity)

t | @N x1, Step3 trip-outtime (Io=Ilpn, (+) positive polarity)
Non-operating time for a.c. current (IEC 62955).
t | @&N) x1, Step4trip-outtime (Io=lov, (-) negative polarity)

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

t | &N x5, Stepb5 trip-out time (I0=52 lon, (+) positive polarity)
t | @&N) x5, Step 6 trip-out time (Io=5° lon, (-) Negative polarity)
t | &N x 0. 5 Step 7 trip-out time (Io= i3 lon, (+) positive polarity)
t | @&N -)x 0. 5 Step 8 trip-out time (Io= i3 Ion, (-) Negative polarity)
l & (+) Step 9 trip-out current ((+) positive polarity)

I &) ( Step 10 trip-out current ((-) negative polarity)

| @ d.% . ( + Step1l trip-out current ((+) positive polarity)

| & d)%, (  Step 12 trip-out current ((-) negative polarity)

Uc Contact voltage for rated Ipn

1

=

Resultis displayed onlywh en par amet er Us e paranmeterdypetod@dV 6ot he
RCD§ &V RCMéor Ml RCDO
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7.9 Z | a6pult | oop i mpedance and
current

Fuse Type

Fuse |

Fuse t

Isc factor

Test

Earthing system

Figure 7.33: Zloop menu

Measurement parameters / limits

Fuse Type Selection of fuse type [Off, Custom, gG, NV, B, C, D, K, Z, L, U]
Fuse | Rated current of selected fuse

Fuset Maximum breaking time of selected fuse

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

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

Earthing system Refer to chapter 4.6.5 Settings for more information.

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

D 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 diagram

N
........... Oucsnsssnnsnsnanannsnansnnnnnnnnsnnnnnnnannnnnnnnnnnuas@uunskPE
|©| L/t

PE/L3\
N

Ry

Figure 7.34: Connection of Plug commander and 3-wire test lead
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Measurement procedure

Enter the Z loop function.

Set test parameters / limits.

Connect test cable to the instrument.

Connect test leads or Plug commander to the object under test, see Figure 7.34.
Start the measurement.

Save results (optional).

O-0O0000

5 ziocop "HIN 14:16 D zioop

: 0.530 . 4180 X
Ipsc 435A R 0.530 Ipsc 55-0A R 4.17n

Ulpe 225v xL 0.040 Ulpe 230v xL 0.34n
Fuse Type Fuse Type
Fuse | Fuse |

Fuse t Fuse t

Isc factor L PE N
Test e229%e 1 o
Earthing system - 229

Isc factor L PE H
Test 2260 1 o
Earthing system (. 225

Figure 7.35: 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

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

. Y Q
O S
W
where
Un.oooeenn. Nominal U_pe voltage (see table below),
ksc ........ Correction factor (Isc factor) for lesc. Refer to chapter 4.6.5 Settings for more
information.

Un Input voltage range (L-PE)
110V | (93 V ¢ ULpe ¢ 134 V)
230 V| (185 V ¢ ULpe ¢ 266 V)

Table 7.3: Relation between Input voltage i U..,e and nominal voltage i U, used for
calculation
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710 Zs néeEadultimpepdance and prospe
current in system with RCD

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

Protection
Fuse Type
Fuse |
Fuset

Isc factor
Test

Figure 7.36: Zs rcd menu

Measurement parameters / limits

Protection Protection type [TN, TTrcd]
Fuse Type ¥  Selection of fuse type [Off, Custom, gG, NV, B, C, D, K, Z, L, U]

Fuse |V Rated current of selected fuse

Fuset? Maximum breaking time of selected fuse

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

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

|  %eN 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, BY, B+Y)]
Selectivity?  Characteristic [G, S]

Test Selection of test [-, L-PE, L1-PE, L2. PE, L3-PE]®
| test Test current [Standard, Low]
Limit Uc? Contact voltage limit [Custom, 12 V, 25V, 50 V]?

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

2 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.

4 Model MI 3152 only

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

Connection diagram

A ’
=
.................... ?............................. ..‘é... ssnnsnnssnnnnnPE
b 2|
Ny
@N@PE L

|
o

Figure 7.37: Connection of Plug commander and 3-wire test lead

]
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Measurement procedure

C Enter the Zs rcd function.

C Set test parameters / limits.

(_: Connect test cable to the instrument.

C Connect test leads or Plug commander to the object under test, see Figure 7.37.

C_: Start the measurement.

C Save results (optional).
5D zsred I 14:24 5D Zzsred
. 0.53q v : 4.17a %
Ipsc 435 A Ipsc 55.2A

R 0.53n R 4.15n

Ulpe 228 v XL 0.02 0 Ulpe 231V XL 0.350
Protection Protection
Fuse Type Fuse Type
Fuse | Fuse |
Fuse t L PE H Fuse t L PE N
Isc factor ®2280 1 0 Isc factor e 232e 1 0
Test k_ 228 Test \.. 234

Figure 7.38: Examples of Zs rcd 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
D Result is presented only if Protection is set to TTrcd

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

| :UN3k%
PSC 7
where
Un.oooeenn. Nominal U_pe voltage (see table below),
ksc ........ Correction factor (Isc factor) for lesc Refer to chapter 4.6.5 Settings for more
information.

Un Input voltage range (L-PE)
110V |93V ¢ Upe ¢ 134 V)
230V |(185V ¢ ULpe ¢ 266 V)

Table 7.4: Relation between Input voltage i U..pe and nominal voltage i U, used for
calculation
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711 Z | oWy Hmgh precision fault | o
and prospective fault current
5D Zicop mo 5D zicopmo % CTNEN 18:52
Z ——_0
Ipsc ___A

Imax A Imin __A

Fuse Type
Fuse |

Fuse Type
Fuse |
Fuse t
la{lpsc)

Fuse t

Test Upip2 0
Un Ucic2 0
Test Load Freq ___

MI 3143 or Ml 3144
Figure7.39: Z |l oop mY menu

Measurement parameters / limits

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

Fuse | Rated current of selected fuse

Fuse't Maximum breaking time of selected fuse

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

Test Test [-, L/IPE, L1/PE, L2/PE, L3/PE] Y

Un? Nominal voltage [Custom, 110 V, 115V, 127 V, 220 V, 230V, 240 V, 290 V,
400V, 460 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]

Ub? Enable Ub measurement [On, Off]

Y The measurement doesndét depend on the setting
documentation.

2 Parameter is available only if Ml 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 Feesssveveesicioy @ K

Connection of A 1143 Connection of Ml 3143 or MI 3144

Figure 7.40: High precision Loop impedance measurement
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% A11a3 Mia1a3 S o %
Connection of A 1143 Connection of Ml 3143 or Ml 3144
Figure 7.41: Contact voltage measurement
Measurement procedure
C Connect MI 3152(H) instrument with A 1143, Ml 3143 or M| 3144 Euro Z adapter /
instrument via serial RS232 or pair them using Bluetooth communication. See
chapter 4.6.5.1 Selection and configuration of measuring adapters.
C Enter the Z loop mW function.
C Set test parameters / limits.
C Check Bluetooth communication active sign if Ml 3143 or MI 3144 Euro Z instrument
_Is connected to MI 3152(H) instrument via Bluetooth communication.
C Connect test leads to A 1143, Ml 3143 or Ml 3144 Euro Z adapter / instrument.
C Connect test leads to the object under test, see Figure 7.40 and Figure 7.41.
¢ Start the measurement using-or <¥ button.
C Save results (optional).
5 zicopmo CTHEN 18:45 5 Zioopmo
z 259 ma \/ z 320 ma \/
Ipsc 888 A Ipsc 720A
R 255 mQ XL 42 mQ Ub 0.0V R 318 m0 XL 34.3 m0 Ubh 03V
Imax 932 A Imin 568 A Imax 791A Imin 433 A

Fuse Type

Fuse |

Fuse t
Ia{lpsc) Ulpe 236 V
Freq 50.0 Hz

Result screen using A 1143 Result screen using Ml 3143 or Ml 3144

Fuse Type

Fuse |

Fuse t

Test Upip2 224¥
Un Ucde2 224V
Test Load Freq 590.0Hz

Figure 7.42: Examples of high precision Loop impedance measurement result

Measurement results / sub-results

Z
Ipsc
Imax
Imin
Ub

R
XL

Loop impedance

Standard prospective fault current

Maximal prospective fault current

Minimal prospective fault current

Contact voltage at maximal prospective fault current (contact voltage measured
against Probe S if used)

Resistance of loop impedance

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
Uclc?2 Voltage C1-C2
Freq Frequency

Referto A 11437 Euro Z290 A, MI 314371 Euro Z440V and Ml 31447 Euro Z 800 V Instruction
manual for detailed information.
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712 Z |l ilniene I mpedance and-prospe:
circuit current

Fuse Type

Fuse |

Fuse t

Isc factor

Test

Earthing system

Figure 7.43: Z line measurement menu

Measurement parameters / limits

Fuse Type Selection of fuse type [Off, Custom, gG, NV, B, C, D, K, Z, L, U]
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 4.6.5 Settings for more information.

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

D 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/L
2 9
SEm
Znm
8 r
2/“

Figure 7.44: Phase-neutral or phase-phase line impedance measurement i 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 test leads or Plug commander to the object under test, see Figure 7.44.
Start the measurement.

Save results (optional).

O-0O0000

B ziine [INEN 07:43 5 ziine CINEN 07:44

z 0.52q z 4.09q
Ipsc 440A Ipsc 56-2A

uin 226v R 0.520 xL 0.03 0 uin 229v R 4.080 xL 0.290n
Fuse Type Fuse Type

Fuse | Fuse |

Fuse t Fuse t

Isc factor L PE N
Test f e2280 1 @
Earthing system - 229 _J

Isc factor L PE H
Test f ®2250 1 @
Earthing system (. 225

Figure 7.45: Examples of Line impedance measurement result

Measurement results / sub-results

Z Line impedance

Ipsc Prospective short-circuit current

Uln Voltage measured between L/L1 1T N/L2 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 lpsc is calculated as follows:

| - U N 3 kSC
PSC 7
where
Un.oooeenn. Nominal U.n or U voltage (see table below),
ksc ........ Correction factor (Isc factor) for lesc. Refer to chapter 4.6.5 Settings for more
information.

Un Input voltage range (L-N or L-L)
110V |93V ¢ Uin ¢ 134 V)

230 V[(185V ¢ ULn ¢ 266 V)

400V [(321V ¢ UL ¢ 485V)

Table 7.5: Relation between Input voltage i U..ne) and nominal voltage i U, used for
calculation
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The prospective short-circuit currents lvin, Iminzp, IMinsp @nd Imax, Imaxzp, Ivaxsp are calculated as

follows:

where

where

where

where

where

where

pd 'Y @
T80 0°Y coa@ pTP
P8t g i 0 Qi Q

Y ®
p8t 0]Y coa pTP
PP ME TNi 0 Qi Q

P Y @
T80 0°Y T TG pTP
P8t ¢ i 0 Qi Q

p8t 0]Y TTa pTbP
p® fie¢ TNi 0 Qi Q

pB® Y @
T80 0)'Y TTT@ pTP
P&t M€ i L Qi Q

p8t 0]Y TTa pTP
p® fie¢ TNi 0 Qi Q
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713 Z

| i WieHimgh precision |ine
prospecti-wier sthiotr tcurr ent
5D Zlinemn % (TN 07:00

5 Zlinema

Fuse Type
Fuse |
Fuse t
Test
la(lpsc)

Fuse Type
Fuse |
Fuse t
Test Upip2 oV
Un Ucic2 0V
Test Load

Freq ___Hz

MI 3143 or MI 3144
mY menu

Figure7.46: Z 1 i ne

Measurement parameters / limits

Fuse Type
Fuse |
Fuse t
la(Ipsc)
Test Y
un?

Tolerance?
Test Load?

Average?
Isc factor?

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

Rated current of selected fuse

Maximum breaking time of selected fuse

Minimum short circuit current for selected fuse or custom value

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

Test=[-, L/IN, L1/N, L2/N, L3/N]J:

Nominal voltage [Custom, 110 V, 115V, 127 V, 220 V, 230 V, 240 V, 290 V,
400V, 460 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, 800 V]

MI 3143 & MI 3144: Nominal voltage tolerance [6 %, 10 %)]

MI 3143: Test Load [33.3 %, 66.6 %, 100 %]

MI 3144: Test Load [16.6 %, 33.3 %, 50.0 %, 66.6 %, 83.3 %, 100 %]

MI 3143 & MI 3144: Average [Off, 2, 4, 6]

Isc factor [Custom, 0.20 ... 3.00]

D The measuring results (for phase i neutral or phase i phase line) are set according to
the setting. The parameter is meant for documentation.
2 parameter is available only if MI 3143 or MI 3144 Euro Z instrument is selected.

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

Connection diagram

%

Connection of A 1143

Mi 3143 ; 5
Mi 3144 L— o %

Connection of Ml 3143 or M| 3144

Figure 7.47: Phase-neutral or phase-phase high precision Line impedance measurement
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Measurement procedure

C Connect MI 3152(H) instrument with A 1143, Ml 3143 or M| 3144 Euro Z adapter /
instrument via serial RS232 or pair them using Bluetooth communication. See
chapter 4.6.5.1 Selection and configuration of measuring adapters.

C Enter the Z line mWfunction.

C Set test parameters / limits.

C Check Bluetooth communication active sign if Ml 3143 or MI 3144 Euro Z instrument

__Is connected to MI 3152(H) instrument via Bluetooth communication.

(_3 Connect test leads to A 1143, MI 3143 or Ml 3144 Euro Z adapter / instrument.

C Connect test leads to the object under test, see Figure 7.47.

C Start the measurement using - or 4 button.

C Save results (optional).

D ziinemo 11 02:54 5D ziinemo

Z 31 1 mt Z 339 mif} Imax3p 1.43 kA

Ipsc 740A V Ipsc 1.18kA e R
Imax2p 1.24 kA

R 309 me XL 35.0m0 R 336ma XL 45.0mft Imin2p 751A

Imax

Fuse t
Test

Ia(lpsc) Uln 231V

777A Imin 470A

Fuse Type
Fuse |

Fuse Type
Fuse |
Fuse t

Test
la(lpsc) Ulin 400V
Freq 50.0Hz

Frerq 50.0Hz

5 ziinemn % (THEE 07:01 5 zinema % (00N 07:06

z 533 ma z 808 mO  iweap 600a

Ipsc 431A V Ipsc 495 A Iminp 3634
Imax2p 520A

R 532 m0 XL 42.0 m0Q R 803m0 XL 87.3m0 Imin2p 3154

Imax 453A  Imin 274A v

Fuse Type

Fuse |
Fuse t

Test
Un
Test Load % Freq 50.1Hz

Result screens using Ml 3143 or Ml 3144

Fuse Type
Fuse |

Fuse t

Test Upip2 401V
Un Ucic2 406V
Test Load Freq 50.1Hz

Upip2 227V
Ucic2 229V

Figure 7.48: Examples of high precision Line impedance measurement result

Measurement results / sub-results

Z
Ipsc
Imax
Imin

Line impedance

Standard prospective short-circuit current
Maximal prospective short-circuit current
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
XL

Resistance of line impedance
Reactance of line impedance
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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
Uclc?2 Voltage C1-C2
Freq Frequency

Referto A 11437 Euro 2290 A, MI 31437 Euro Z440V and Ml 31447 Euro Z 800 V Instruction
manual for detailed information.
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714 Hi ghur€ent (MI 3143 and Ml
5 High Current 3 CHNNN) 22:14
AR I ¢ ]
Rsel 0

Test Load

Clamp Type
Clamp Range
Average

Upip2z ©
Ucic2 0
Freq ___

Limit(AR)

Figure 7.49: 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?

Average
Limit (DR)

1)

Range @ A 1227, A 1609 [30 A, 300 A, 3000 A]
Range @ A 1281 [0.5 A, 5 A, 100 A, 1000 A]
Average [Off, 2, 4, 6]

Limit [Off, Custom, 0.01 Wé 1\

Connection diagram

Il
h ‘\ ....................... @)
= ',;:_ wia1ss e 3 5

Figure 7.50: High Current resistance measurement

Measurement procedure

C

O OO0

Measurement with current clamps is supported by Ml 3144 1 Euro Z 800 V instrument only.

Connect MI 3152(H) instrument with Ml 3143 or Ml 3144 Euro Z adapter / instrument
via serial RS232 or pair them using Bluetooth communication. See chapter 4.6.5.1

Selection and configuration of measuring adapters.
Enter the High Current function.
Set test parameters / limits.

Check Bluetooth communication active sign if Ml 3143 or MI 3144 Euro Z instrument

is connected to Ml 3152(H) instrument via Bluetooth communication.
Connect test leads to MI 3143 or Ml 3144 Euro Z instrument.
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¢ Connect test leads to the object under test. See Figure 7.50.
C Referto MI 31437 Euro Z 440V or Ml 31447 Euro Z 800 V Instruction manual for

detailed information.
C Start the measurement using - or

button.
C Save results (optional).
5 High Current + CHNEN) 19:48
AR 322mn
Rsel ___0Q
ltest 101 A U 226v AU 32.6W
le —__A f 50.0 Hz AU 14.5 %
Test Load
Cle:mpc?ype @
Clamp Range
Upip2 225V
LTy Ueto2 225V
Limit(AR) Freq 50.0Hz

Figure 7.51: Example of High Current measurement result

Measurement results / sub-results

DR Resistance

RselV Resistance (calculated from Clamp current)
Itest Test current

IcV Clamp current

U Voltage

f Frequency

DU Voltage dip

DU% Voltage dip in percentage [ U ((%pU =/ U_unl oade

D Measurement with current clamps is supported by Ml 3144 7 Euro Z 800 V instrument only.

Voltage monitor:
Uplp2 Voltage P1-P2
Uclc2 Voltage C1-C2
Freq Frequency

Refer to Ml 31437 Euro Z 440 V and Ml 31447 Euro Z 800 V Instruction manual for detailed
information.
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715 Vol t age

Dr op

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 %

Ipsc ___A Un ___V

Fuse Type
Fuse |
Fuse t

Isc factor
Test
Earthing system

Figure 7.52: Voltage drop menu

Measurement parameters / limits

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

Test [Off, L-N, L/L, L1-N, L2-N, L3-N, L1-L2, L1-L3, L2-L3]

Fuse Type

Fuse | Rated current of selected fuse

Fuse t Maximum breaking time of selected fuse

| (DU) Y Rated current for DU measurement (custom value)
Isc factor Isc factor [Custom, 0.20 ... 3.00]

Test 2

Earthing system Refer to chapter 4.6.5 Settings for more information.
Limit ( qpU) Maximum voltage drop [Off, Custom, 3 . 0

% é 9.0 %

D Applicable if Fuse type is set to Off or Custom
2 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

Q‘L/LHLZ/L:%
N/L2——

PE/L3—

e

P

I
Vi
O

STEP1 STEP2

Figure 7.53: Voltage drop measurement i connection of Plug commander and 3-wire test

lead
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Measurement procedure

STEP 1: Measuring the impedance Zref at origin

OO0 00

O-

Enter the Voltage Drop function.

Set test parameters / limits.

Connect test cable to the instrument.

Connect test leads to the origin of electrical installation, see
Figure 7.53.

Touch or select the m icon to initiate Zref measurement.

Press the button to measure Zref.

STEP 2: Measuring the Voltage drop

C Enter the Voltage Drop function.
C Set test parameters / limits.
(; Connect test cable to the instrument.
C Connect test leads or Plug commander to the tested points,
~ see Figure 7.53.
(_: Start the measurement.
C Save results (optional).
o] Voltage Drop CINDN| 07:47
zref 0.33 0
Ipsc ___A Un ___V Z ___1N
Fuse Type
Fuse |
Fuse t
Isc factor L PE
Test /| 2270 1 @
Earthing system - 227
Figure 7.54: Example of Zref measurement result (STEP 1)
! Voltage Drop CINDN 07:48 o] Voltage Drop 10BN 07:49
o 1.4, w26.2, X
zref 0.33n zref 0.33 0
Ipsc 427A UuUn 225v z 0.54n Ipsc 96.2A um 228v z 4.10n
Fuse Type Fuse Type
Fuse | Fuse |
Fuse t Fuse t
Isc factor L PE Isc factor L PE
Test 2250 1 ® Test f 2280 1 @

Earthing system 235

Earthing system — 299

Figure 7.55: Examples of Voltage drop measurement result (STEP 2)
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Measurement results / sub-results

U Voltage drop

Ipsc Prospective short-circuit current

Un  Voltage L-N

Zref Reference line impedance

Z Line impedance

Voltage drop is calculated as follows:

. ® & to

WY ————fpnm

where:

U 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 | (DU)
Un Input voltage range (L-N or L-L)
110V (93V ¢ Un ¢ 134 V)
230V |(185V ¢ Uy ¢ 266 V)
400V [(321V ¢ UL ¢485V)

Table 7.6: Relation between Input voltage i U..ne) and nominal voltage i U, used for

calculation
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716 Ut ouicTlhouch voltage (MI 3143 ar

5 utouch % T 10:214
Utouch v

—_——A
Test Load
1 fault
-a|:| Upip2 oV
Limit{Utouch) Ucie2 OV

Freq ___Hz

Figure 7.56: 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 Limit [Custom,10 A €é 200 KkA]

Limit (Utouch)  Limit [Off, Custom, 25V, 50 V]

Connection diagram

M1 3143
Mi 3144

Figure 7.57: Touch voltage measurement i Connection of Ml 3143 or MI 3144

Refer to Ml 31437 Euro Z 440 V and Ml 31447 Euro Z 800 V Instruction manual for detailed
information.

Measurement procedure

C Connect MI 3152(H) instrument with Ml 3143 or Ml 3144 Euro Z instrument via serial
RS232 or pair them using Bluetooth communication. See chapter 4.6.5.1 Selection
and configuration of measuring adapters.

C Enter the U touch function.

C Set test parameters / limits.

C Check Bluetooth communication active sign if Ml 3143 or Ml 3144 Euro Z instrument
is connected to Ml 3152(H) instrument via Bluetooth communication.

C Connect test leads and A 1597 adapter to Ml 3143 or MI 3144 Euro Z instrument.

C Connect test leads to the object under test.
Refer to Ml 3143 Euro Z 440 V or MI 3144 Euro Z 800 V Instruction manual for
detailed information.

C Start the measurement using - or L button.

C Save results (optional).

133



MI 3152(H) EurotestXC (2,5 kV)

Tests and measurements

5 U touch

Utouch

um 42.3v

Test Load
1 fault

Limit{Utouch)

4.9,

Itest 85.8 A

Upip2 225V
Uc1e2 227V
Freq $50.0Hz

% _mn 10:22

Figure 7.58: 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 M| 3143 Euro Z 440 V and MI 3144 Euro Z 800 V Instruction manual for detailed

information.
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7.17 Earthi Earthr esi st awmicree (t3e st )

5 Earth (HEN 16:27

Limit{Re)

Figure 7.59: Earth menu

Measurement parameters / limits
Limit(Re) Maximum resistance [Off, Custom, 1 W... 5 kW]

Connection diagrams

Figure 7.60: Resistance to earth, measurement of main installation earthing and lighting
protection system

Measurement procedure

Enter the Earth function.

Set test parameters / limits.

Connect test cable to the instrument.

Connect test leads to the object under test, see Figure 7.60.
Start the measurement.

Save results (optional).

o000 00

5 Earth (NN 16:28 5 Earth

Re 9-779 V Re 97-30 x

Rc 0.0 kn Rp 0.0 kn Re 0.0 kn Rp 0.0kn

Limit{Re) Limit{Re)

Figure 7.61: Examples of Earth resistance measurement result
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Measurement results / sub-results
Re Earth resistance

Rc  Resistance of H (current) probe
Rp Resistance of S (potential) probe

718 Earth 27 Cdmtmpct | ess
measurement (with two

D Earth2 clamp

Re 9]

Figure 7.62: Earth 2 clamps menu
Measurement parameters / limits
Limit(Re) Maximum resistance [Off, Custom, 1 W... 30 W

Connection diagram

earthing
current

Figure 7.63: Contactless earthing resistance measurement

Measurement procedure

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 7.63.
Start the measurement.

Stop the measurement.

Save results (optional).

o000 000
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D Earth2 clamp

Re 8.180

D Earth2 clamp

Re 1 I520

Limit{Re)

Figure 7.64: Examples of Contactless earthing resistance measurement result
Measurement results / sub-results

Re Earth resistance

719 RolI Specific ear({lA dé9b¥ytance

Length Unit
Distance

Figure 7.65: 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

Figure 7.66: Specific earth resistance measurement
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Measurement procedure

Enter the Ro function.

Set test parameters / limits.

Connect A 1199 adapter to the instrument.

Connect test leads to earth probes, see Figure 7.66.
Start the measurement.

Save results (optional).

O-0O0000

Length Unit
Distance

Figure 7.67: Example of Specific earth resistance measurement result
Measurement results / sub-results

r Specific earth resistance
Rc  Resistance of H, E (current) probe
Rp Resistance of S, ES (potential) probe
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720 Power

5 Power _nn 15:14
P ___W
S ___VA PF —
Q . VAr THDu ___ %
Ch1 clamp type A1391 L PE H
Range 408 QoE0UD
0

Figure 7.68: Power menu

Measurement parameters / limits

Ch1l clamp type Current clamp adapter [A1018, A1391]

Range

Range for selected current clamp adapter
A1018 [20 A]
A1391 [40 A, 300 A]

Connection diagram

5

Figure 7.69: Power measurement

Measurement procedure

OO0 O0O00

Enter the Power function.

Set parameters / limits.

Connect the voltage test leads and current clamp to the instrument.

Connect the voltage test leads and current clamp to the item to be tested (see Figure
7.69).

Start the continuous measurement.

Stop the measurement.

Save results (optional).

139



MI 3152(H) EurotestXC (2,5 kV) Tests and measurements

B power 1 15:23
P 576 w

s 576 va pr  1.00i

a 26.0 var THou 0.9%

:::;e'a'"" type Mq?; 82270 o o

227 -

Figure 7.70: Example of Power measurement result

Measurement results / sub-results

P

S

Q
PF
THDu

Active power

Apparent power

Reactive power (capacitive or inductive)
Power factor (capacitive or inductive)
Voltage total harmonic distortion
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721 Har moni cs

5 Harmonics
Ui 9 Urdiv

THDu ___ %
THDI ___ A
U:ho

Tz
i1 Ardiv I1:h0

Limit(THDu)

Figure 7.71: Harmonics menu
Measurement parameters / limits

Ch1 clamp type Current clamp adapter [A1018, A1391]

Range Range for selected current clamp adapter
A1018 [20 A]
A1391 [40 A, 300 A]

Limit(THDu) Max. THD of voltage [Off, Custom, 3 % ... 10 %]

Connection diagram

b [=—=

Figure 7.72: Harmonics measurement
Measurement procedure

Enter the Harmonics function.

Set parameters / limits.

Connect voltage test leads and current clamp to the instrument.

Connect the voltage test leads and current clamp to the item to be tested, see Figure
7.72.

Start the continuous measurement.

Stop the measurement.

Save results (optional).

OO0 O0O00
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5 Harmonics
Ui 28 Wediy

5 Harmonics

THou 0.2 4% THDu 37.5 %

THpi 0.04 A t THDi 1.87 A
Uhi 229v | uhs 30.1v
I: 2 fediv o hi 4.99a i 2 Asdiv o :h3 1.50a

Limit(THDu)

Limit(THDu) 5%

Figure 7.73: 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
THDiI Current total harmonic distortion
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722 Currents

5 currents en 11:53

Ch1 clamp type

Range
Limit{l1)

Figure 7.74: Current menu
Measurement parameters / limits

Chl clamp type Current clamp adapter [A1018, A1391]
Range Range for selected current clamp adapter
A1018 [20 A]
A1391 [40 A, 300 A]
Limit(11) Max. PE leakage or load current [Off, Custom, 0.1 mA ... 100 mA]

Connection diagram

Figure 7.75: 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 7.75.
Start the continuous measurement.

Stop the measurement.

Save results (optional).

O0O0000 00
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n] Currents

n 242

5 Currents

i1 7-4 mA

Ch clamp type

Ch1 clamp type
Range

Limit(l1)

Range
Limit{l1)

Figure 7.76: Examples of Current measurement result
Measurement results / sub-results

1 PE leakage or load current
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723 Current Et amp ( MI 3144)

5 current Clamp Meter

Clamp Type
Clamp Range

Figure 7.77: 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

....... A LR C L L L L LT e e L e EL L L CEEECECECELECELELELELT PE
b ¥ :CSK
(XXX )
mpr—
LT

Mi 3144

Figure 7.78: Current Clamp Meter measurement
Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.

Measurement procedure

C Connect MI 3152(H) instrument with Ml 3144 Euro Z instrument via serial RS232 or
pair them using Bluetooth communication. See chapter 4.6.5.1 Selection and
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 3152(H) instrument via Bluetooth communication.

Connect current clamp to Ml 3144 Euro Z 800 V instrument.

Wrap the object under test with the measuring clamp. See Figure 7.78.

Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.

o0 OO0

>
£

Start the continuous measurement using - or button.

Stop the measurement.
Save results (optional).

OO0
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D current Clamp Meter

| 4I5A

f 50.0H:

Clamp Type

Clamp Range

Figure 7.79: 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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724 | SHIFirst fault | eakage curren
B IsFL
Isc1 ______ _mA
Isc2 ____ _ _mA

Imax{lsci,lsc2)

Figure 7.80: ISFL measurement menu
Measurement parameters / limits
Imax(Iscl, Isc2) Maximum first fault leakage current [Off, Custom, 3.0 mA ... 19.5 mA]

Connection diagrams

L/
N/L2
PE/L3

MD
i 1
o %

Figure 7.81: Measurement of highest First fault leakage current with 3-wire test lead

IMD
@LZ @PE@L1
1 It

Figure 7.82: Measurement of First fault leakage current for RCD protected circuit with 3-
wire test lead

Measurement procedure

Enter the ISFL function.

Set test parameters / limits.

Connect test cable to the instrument.

Connect test leads to the object under test, see Figure 7.81 and Figure 7.82.
Start the measurement.

Save results (optional).

o000 00
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5 sk

Isc1 2-4 mA
Isc2 2-4 mA

5 1sFL

Isc1 2-2 maA
Isc2 7-6 mA

Imax({lsc1,lsc2) Imax(lsc1,lsc2)

Figure 7.83: 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

148



MI 3152(H) EurotestXC (2,5 kV) Tests and measurements

725 | MDTesting of insulation moni
3152 only)

This function checks the alarm threshold of insulation monitor devices (IMD) by applying a
changeable resistance between L1/PE and L2/PE terminals.

Test
Rstart

Rmin(R1,R2)
Time limit(t1,t2)

Figure 7.84: IMD test menu

Test parameters / limits

Test Test mode [MANUAL R, MANUAL I, AUTO R, AUTO 1]
Rstart Starting insulation resistance [Auto, 5 kW... 640 kW
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 (Ruwmr) [Off, 5 KW... 640 kW],
Imax(11,12) Max. fault current (Iumr) [Off, 0.1 mA ... 19.9 mA]

Time limit (t1, t2) Max. activation / disconnection time limit [Off, 1 s]

Connection diagram

yay
L.
— =
— =
\v4

I
o %

Figure 7.85: Connection with 3-wire test lead
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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 test leads to the object under test, see Figure 7.85.
Start the measurement.

C Usethe n n or' ‘ keys to change insulation resistance” until IMD

alarms an insulation failure for L1.

OO0 OO

C Press - orthe 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.)

C Use the n ﬂ or' ‘ keys to change insulation resistance” until IMD

alarms an insulation failure for L2.

c Pressthe-orthe 7 key.

(If IMD switches off voltage supply, instrument automatically proceeds to the
PASS / FAIL / NO STATUS indication.)

C Use to select PASS / FAIL / NO STATUS indication.

C Press - orthe key to confirm selection and complete the
__measurement.
C Save results (optional).

Test procedure (AUTO R, AUTO )

Enter the IMD function.

Set test parameter to AUTO R or AUTO .

Set other test parameters / limits.

Connect test cable to the instrument.

Connect test leads to the object under test, see Figure 7.85.

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

n n or. ‘ keys until IMD alarms an insulation failure for L1.

C Press - or the L 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.)

OO0 0000
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C

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

4
n n or keys until IMD alarms an insulation failure for L2.

Pressthe-orthe " 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).

) 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 Ending insulation
resistance value resistance value
Auto Y e pad Y -
MANUALR g W . 640 kwl Y i 6ol o :
Auto Y epd Y Y em™ Y
AUTOR [5 kW... 640 KM Y Yi ol 0|Y emd 'Y
Table 7.7: 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
5% -
Auto Y e pd o
MANUAL | v .
[0.AmA..19.9mA] |Y e o
Aut Y & Y Y ™ S
uto e p - e -
AUTO | — <
[0.1mA..19.9mA] |Y e o) Y e o)

Table 7.8: Starting / ending insulation resistance values for MANUAL | and AUTO | sub-
functions
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5 o

R1 55kn
1 2.0ma
t1 0.73s

Test
Rstart

Rmin(R1,R2)
Time limit(td,t2)

Manual R
Auto

50 k0 L1 PE
Off e 00 0@

CINEN 20:44

R2 355kn
12 2.0mez
t2 0.57s

V

R1 65k
1 3.6maA
t1 1.48s

Test
Istart

Imax(l1,12)
Time limit(t1,t2)

R2

12
t2

Manual 1

Auto
4.4 mA
Off

Figure 7.86: 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

50 k0

Calculated first fault leakage current at threshold insulation resistance is given as “O ,

where Upi.2 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.

If any of the activation / disconnection time result (t1, t2) is out of set limit, overall status of the
cCahprwiset ovebak statn® can bk user defimaéh n u a |

If activation of IMD device is visual indication and/or audio alert, without voltage disconnection,

t est i s

Time limit (t1,t 2 )

nf ai

|l eddo and

par amet er

shoul d

be

set

t o

AOoffo
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measurements

726 Rpé&PE conductor resi

RGD
Limit{Rpe)

Figure 7.87: PE conductor resistance measurement menu

Measurement parameters / limits

RCD [Yes, NoJ
Limit(Rpe) Max. resistance [Off, Custom, 0.1 W... 20.0 W]

Connection diagram

N

........... L o SLELCELCELTELCELEELDELEELTELCELTECIELIELEELTELIELEE (LET SELD 1113
| I LiL1

PE/LS_Q

NIL2 b

On DeeS,

ﬂ..

Figure 7.88: Connection of Plug commander and 3-wire test lead

stance
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Measurement procedure

Enter the Rpe function.

Set test parameters / limits.

Connect test cable to the instrument.

Connect test leads or Plug commander to the object under test, see Figure 7.88.
Start the measurement.

Save results (optional).

o000 00

5 Rpe (JHEE 00:30 5D Rpe

Rpe 0-11 0 V Rpe 3-369

RCD RCD

Limit{Rpe) Limit{Rpe)

L PE N
®22%0 0 O
229

Figure 7.89: Examples of PE conductor resistance measurement result
Measurement results / sub-results

Rpe PE conductor resistance
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727 | Il umi nati on

5 Hllumination

Figure 7.90: lllumination measurement menu

Measurement parameters / limits

Limit(E) Minimum illumination [Off, Custom, 0.1 lux ... 20 klux]

Probe positioning

s

e

A1172
| A1173

6 %

Figure 7.91: 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 7.91.

Make sure that LUXmeter probe is turned on.

Start the continuous measurement.

Stop the measurement.

Save results (optional).

OO0 O0O00
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5 lllumination 5 lllumination

Limit(E)

Figure 7.92: Examples of lllumination measurement result
Measurement results / sub-results

E lllumination

156



MI 3152(H) EurotestXC (2,5 kV)

Tests and measurements

728 AUTO

IMATu t o

tes

Tests / measurements implemented in AUTO TT

Voltage
Zline

Voltage Drop

Zs rcd
RCD Uc

5D avtoTT

Un ___V
AU ___ %
Z(N) ___n
Z(LPE)___n

1N
RCD type

Fuse Type
Fuse |
Fuse t

Zref —_
Ipsc (LN) ____
Ipsc (LPE) ____

t

V
1]

A
A

f or

00N 07:56

Figure 7.93: AUTO TT menu

Measurement parameters / limits

I PN

Type
Selectivity
Fuse type
Fuse |
Fuset

| (DU) Y

Isc factor
| test

Limit (oo

Limit Uc
la(lpsc (LN))

D Applicable if Fuse type is set to Off or Custom.

* Model MI 3152 only.

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

TT

eart hi

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

RCD type [AC, A, F, B*, B+*]
Characteristic [G, S]
Selection of fuse type [Off, Custom, gG, NV, B, C, D, K, Z, L, U]
Rated current of selected fuse
Maximum breaking time of selected fuse

Rated current for DU measurement (custom value)
Isc factor [Custom, 0.20 ... 3.00]
Test current [Standard, Low]
Maximum voltage drop [Off, Custom, 3.0 % ... 9.0 %]
Conventional touch voltage limit [Custom, 12 V, 25V, 50 V]
Minimum short circuit current for selected fuse or custom value
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Connection diagram

\\:L/L1/LZIL3~
N/L2——

PE/L3 =y

—

=
<P

STEP1 STEP2

Figure 7.94: AUTO TT measurement

Measurement procedure

C Enter the AUTO TT function.

C Set test parameters / limits.

C Measure the impedance Zref at origin (optional), see chapter 7.15 Voltage Drop.

C Connect test cable to the instrument.

C Connect test leads or Plug commander to the object under test, see Figure 7.94.

C Start the Auto test.

C Save results (optional).
5D autoTT S auvtoTT (N 10:09
Uin ___V Uc ¥ Uln 238 v Uc 0.0v v
U ___% Zref 0.540 du 0.1% v zref 0.54n
ZIUN) ___n Ipsc (LN) ___ A zun 0.62n0 Ipsc LN) 3704
Z(PE)___n Ipsc (LPE) ___ A Z re)0.69 0 Ipsc (LPE) 332 A

S v

Fuse Type
Fuse |

Fuse t [ cen _J
Figure 7.95: Examples of AUTO TT measurement results

Measurement results / sub-results

Uln Voltage between phase and neutral conductors
(0 0] 8] 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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729 AUTO TN

wi t h

i ARWCLDY

RCD

t est

Tests / measurements implemented in AUTO TN (RCD)

Voltage
Zline
Voltage Drop
Zs rcd

Rpe rcd

5 AUTO TN (RCD)

Uln —_— Rpe =
AU —_— o Zref =
Z(N) ___10 Ipsc (LN) ___
Z({(LPE)___10 Ipsc (LPE)___

Fuse Type

Fuse |
Fuse t
Limit{AU)

la(lpsc (LN),Ipsc (LPE))
Limit{Rpe)

Figure 7.96: AUTO TN (RCD) menu

16 A
0.035s
3.5%

20

Measurement parameters / limits

Fuse type

Fuse |

Fuset

| (DU)

Isc factor

| test
Limit(qgU)
Limit (Rpe)

la(lpsc (LN), Ipsc
(LPE))

L
160 A o 10
1

{1

0
A
A

f

or

TN

Selection of fuse type [Off, Custom, gG, NV, B, C, D, K, Z, L, U]
Rated current of selected fuse

Maximum breaking time of selected fuse
Rated current for DU measurement (custom value)
Isc factor [Custom, 0.20 ... 3.00]
Test current [Standard, Low]
Maximum voltage drop [Off, Custom, 3.0 % ... 9.0 %]
Max. resistance [Off, Custom, 0.1 W... 20.0 W

Minimum short circuit current for selected fuse or custom value

D Applicable if Fuse type is set to Off or Custom.

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

Connection diagram

-------------------- Qs snssss s s s s n
L/
PE/L3

AN
L

|
o %

@N @PE L

—

Figure 7.97: AUTO TN (RCD) measurement

159

ear |



MI 3152(H) EurotestXC (2,5 kV)

Tests and measurements

Measurement procedure

Enter the AUTO TN (RCD) function.
Set test parameters / limits.

Start the Auto test.
Save results (optional).

O0O0000 00

5 AUTO TN (RED)

Uin —_———V Rpe —_— 0
AU _——% Zref 0.530
ZIULN) ___n Ipsc (LN) ___A
Z(LPE)—__10 Ipsc (LPE) ——_A

Fuse Type C
Fuse | 16 A
Fuse t 0.035s
3.5 %
160 A

20

Limit(AU)
la(lpsc (LN),Ipsc (LPE))
Limit(Rpe)

Measure the impedance Zref at origin (optional), see chapter 7.15 Voltage Drop.
Connect test cable to the instrument.
Connect test leads or Plug commander to the object under test, see Figure 7.97.

5 AUTOD TN (RCD)

Uln 228 v Rpe 0.04n

AU 0.1% v zref 0.53n -
zwN) 0.54n Ipsc (LN) 426a
z LPE)0.49n Ipsc (LPE) 4694A

Fuse Type
Fuse |
Fuse t

16 A
0.035 s
35 %
160 A
20

Limit(aU)
la(lpsc (LN)Ipsc (LPE))
Limit{Rpe)

Figure 7.98: Examples of AUTO TN (RCD) measurement results

Measurement results / sub-results

Uln Voltage between phase and neutral conductors
U 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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730 AUTO
t hout

W i

ITANUt o
RCD

t est

Tests / measurements implemented in AUTO TN

Voltage
Zline

Voltage Drop

Zloop
Rpe

5D AUTOTN
Un ___V
AU ___%
Z(ULN) ___n
Z (LPE)___n

Fuse Type
Fuse |
Fuse t
Limit(AU)
Limit{Rpe)

la{lpsc (LN),Ipsc (LPE))

Figure 7.99: AUTO TN menu

Measurement parameters / limits

Fuse type
Fuse |
Fuset
| (DU)Y
Isc factor

Limit( qgU)

Limit(Rpe)

la(lpsc (LN), Ipsc (LPE))

Rpe
Zref ——
Ipsc (LN) _____
Ipsc (LPE) ____

16 A
0.035 s
3.5% L
20 e 1
160 A

{1

1]
A
A

f or

NIRRT

TN

eart hi

Selection of fuse type [Off, Custom, gG, NV, B, C, D, K, Z, L, U]
Rated current of selected fuse

Maximum breaking time of selected fuse
Rated current for DU measurement (custom value)
Isc factor [Custom, 0.20 ... 3.00]
Maximum voltage drop [Off, Custom, 3.0 % ... 9.0 %]

Max. resistance [Off, Custom, 0.1 W... 20.0 W

Minimum short circuit current for selected fuse or custom

value

D 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

Figure 7.100: AUTO TN measurement

Measurement procedure

Enter the AUTO TN function.
Set test parameters / limits.

Start the Auto test.
Save results (optional).

O-O0O00000

5 autoTN

Uin —_———V Rpe —_— 0
AU ___ % Zref 0.530n
ZiLNy ___1N Ipsc(LN) ___A
Z(LPE)——__10 Ipsc (LPE) —__A
Fuse Type C
Fuse | 16 A
Fuse t 0.035s
Limit(AU) 3.5 % L PE N
Limit(Rpe) 20 e2280 1 ®
la(lpse (LN),Ipsc (LPE) 160 A " aog

5 auToTN

zZn 0.56n Ipsc (LN) 409 a
z re)0.510n Ipsc (LPE) 448 A

Measure the impedance Zref at origin (optional), see chapter 7.15 Voltage Drop.
Connect test cable to the instrument.
Connect test leads or Plug commander to the object under test, see Figure 7.100.

227 v Rpe 0.020
0.2 V' Zzref 0.530

c
16 A
0.035 s

3.5 % L PE
20 ®229¢ 1 @

la(lpse (LN),Ipsc (LPE) 160 A = o509

Figure 7.101: Examples of AUTO TN measurement results

Measurement results / sub-results

Uln Voltage between phase and neutral conductors
pU 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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7.3 AUTOTIATto test f or | T eart hin
(MI 3152 only)

Tests / measurements implemented in AUTO IT

Voltage
Zline
Voltage Drop
ISFL
IMD
5 autorr
Un ___Y¥ du %
Isc1 ___ mA Isc2 ——— mA
R1  ___k0 7] ———mA
R2 ___ko 12 ——_mA
ZIN___@Q Ipsc (LN)___ A
Zref ___ D0
Fuse Type NV
Fuse | 2n
Fuse t 0.035s o ah
Test Auto R

Figure 7.102: AUTO IT menu

Measurement parameters / limits

Fuse type Selection of fuse type [Off, Custom, gG, NV, B, C, D, K, Z, L, U]
Fuse | Rated current of selected fuse

Fuse't Maximum breaking time of selected fuse

| (DU) Y Rated current for DU measurement (custom value)

Test Test mode [MANUAL R, MANUAL I, AUTO R, AUTO I]

t step Timer (AUTO R and AUTO I test modes) [1sé 99 s

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

Limit(dU) Maximum voltage drop [Off, Custom, 3.0 % ... 9.0 %]
Rmin(R1,R2) Min. insulation resistance [Off, 5 kWé 6 4\, k

Imax(11,12) Max. fault current [Off, 0.1 mA ... 19.9 mA]

Imax(Iscl,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

D 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

L/
N/L2
PE/L3

Figure 7.103: AUTO IT measurement

Measurement procedure

C
C
C
C
C
C
C
C
5 autorT
Un ___V
Isec1 ___mA
R1 ___ko
R2 ——_kn
Z(LNy ___ 1D
Zref 4.03 0
Fuse Type

Fuse |
Fuse t
Test

Enter the AUTO IT function.
Set test parameters / limits.
Measure the impedance Zref at origin (optional), see chapter 7.15 Voltage Drop.

Connect test cable to the instrument.

Connect test leads to the object under test, see Figure 7.103.
Start the Auto test.

Save results (optional).

5D autorr
du % Uln 219 v duU 0.0 %
Isc2 ___mA Iscd 2.2 mA Isc2 2.2 mA
H ___mA R1 50 k0 H 4.4 mA
12 ——— mA R2 45 k0 12 4.9 ma
Ipsc (LNy___ A Z(LN)3.98 0 Ipsc (LM)S7.8 A
Zref 4,03 0
NY Fuse Type NV
2A Fuse | 2A
0.035s ¢1008 1100 Fuse t 0.035s e 1006 1100
Auto R Test Auto R
219 219
Figure 7.104: Examples of AUTO IT measurement results

Measurement results / sub-results

Uln
puU
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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7132 Z

auhAot o

t est

f or

Tests / measurements implemented in Z auto test sequence

Voltage
Zline
Voltage Drop
Zs rcd

Uc

Uln —_

Z({LPE) ___
Ue
Zref ____ 01

Protection
Fuse Type
Fuse |

Fuse t
Isc factor

Y AU
Z{LN) ___0 Ipsc(LN)

1]

v

TN red
c

16 A
0.035s
1

—_%

A

Ipsc (LPE) ___ A

100N 08:12

Figure 7.105: Z auto menu

Measurement parameters / limits

Protection
Fuse type
Fuse |
Fuset

| (DU) Y

Isc factor
| test
Type

I PN

Selectivity
Phase ?

| test

Li mit (U
la(lpsc (LN),
Ipsc (LPE))®
Limit Uc

2 With Plug test cable or Plug commander Z auto test is measured in the same way

Protection type [TN, TNrcd, TTrcd]

Selection of fuse type [Off, Custom, gG, NV, B, C, D, K, Z, L, U]
Rated current of selected fuse

Maximum breaking time of selected fuse

Rated current for DU measurement (custom value)
Isc factor [Custom, 0.20 ... 3.00]

Test current [Standard, Low]
RCD type [AC, A, F, B*, B+*]
Rated RCD residual current sensitivity [10 mA, 15 mA, 30 mA, 100 mA, 300

mA, 500 mA, 1000 mA]
Characteristic [G, S]

Selection of test [-, L1, L2, L3]

Test current [Standard, Low]
Maximum voltage drop [Off, Custom, 3.0 % ... 9.0 %]

Minimum short circuit current for selected fuse or custom value

f ast

Conventional touch voltage limit [Custom, 12 V, 25 V, 50 V]
D Applicable if Fuse type is set to Off or Custom.

regardless of the setting. The parameter is meant for documentation.

3 Ipsc (LPE) is considered if Protection is set to TN or TNrcd. Ipsc(LN) is always considered.

* Model MI 3152 only

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

ne
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Connection diagram

.................... L TEPTTPTTPTTPTPPIPPIPPITPTTTTY PP TPPY PP PTPPEPPPRRN -]
@ LiL
PE/L3 :

ot

Hé]
I

Figure 7.106: Z auto measurement

Measurement procedure

C Enter the Z auto function.
C Set test parameters / limits.
C Measure the impedance Zref at origin (optional), see chapter 7.15 Voltage Drop.
C Connect test cable to the instrument.
C Connect test leads or Plug commander to the object under test, see Figure 7.97.
C Start the test.
C Save results (optional).
5 zauto CTHEE 08:12 5D zaute CTHEE 08:13
Uln ———V AU _——% Uln 228v v 0.0«
Z(N) ___0 Ipsc(N) ___A zN) 0.530 IpscaN) 431a
Z(UPE) —___10 Ipsc(LPE) ___A Z(LPE) 0.53n IpscPE) 430A
Uc —_——V Uc 0.0v
zref 0.540 zref 0.540

Protection
Fuse Type

Protection

Fuse Type
Fuse |

Fuse | L PE N
Fuse t e2270 1 @

Isc factor - 227

Figure 7.107: Example of Z auto measurement results

L 227PE q H
Fuse t - - .
Isc factor - 227 -

Measurement results / sub-results

Uln Voltage between phase and neutral conductors
(0 0] 8] 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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733 R | i1 WeDth resi stance measur eme
5 Riine mo 4 (NEEN] 00:23
R _—_n
Ude ___V AU —_——V
Itest ___A AU% ___%

Limit(R) Upip2 oY
Ucic2 oV
Freq ___Hz

Figure7.108: R |l ine mY menu

Measurement parameters / limits

Limit (R) Limit [Off, Custom, 0.01 Wé 1W|

Connection diagram

e ——
I A
Ll I
I_..Udc
¢ ........... ‘[
e —— o %
Figure7.109: R |l ine mY measurement connecti o

Refer to Ml 31447 Euro Z 800 V Instruction manual for detailed information.

Measurement procedure

C Connect MI 3152(H) instrument with Ml 3144 Euro Z 800 V instrument via serial
RS232 or pair them using Bluetooth communication. See 4.6.5.1 Selection and
configuration of measuring adapters.

C Enter the R line mWfunction.

C Set test parameters / limits.

C Check Bluetooth communication active sign if Ml 3144 Euro Z 800 V instrument is
connected to Ml 3152(H) instrument via Bluetooth communication.

C Connect test leads to Ml 3144 Euro Z 800 V instrument.

C Connect test leads to the object under test.
Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.

C Start the measurement using - or L button.

C Save results (optional).
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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 7.110: Example of R line mY measurement

Measurement results / sub-results

R Line resistance

Itest Test current

Udc Voltage

DU Voltage drop

DU% Voltage drop in percentage

Voltage monitor:
Uplp2 Voltage P1-P2
Uclc?2 Voltage C1-C2
Freq Frequency

Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.
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734 ELR Currenn Térdilecd3 1464)

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 7.111: ELR Current Injection Test menu
Measurement parameters / limits

Current Waveform Current waveform [Alternating, Pulsating, DC]

Number of turns  Number ofturns[ 1 €& 1 0]

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]

ID set Current limit for selected generated current and number of turns.

Connection diagram

Ty L2

—o-

——Dth L3
N

...... . sssssnsssnnsnnannnnnnnnnnunnnnnnniPE

‘,

: x
MI 3144 TR ) @5

Figure 7.112: ELR Current Injection Test / Combination Time Test connection

Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.

Measurement procedure

C Connect MI 3152(H) instrument with Ml 3144 Euro Z 800 V instrument via serial
RS232 or pair them using Bluetooth communication. See 4.6.5.1 Selection and
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 3152(H) 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 7.112.

o0 OO0
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Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.

C Start the measurement using - or ! button.

. v X
C Use to select PASS / FAIL / NO STATUS indication.

C: Press - or the ! key to confirm selection and complete the measurement.
C Save results (optional).

5 ELR Current Injection Test

»100.0..

Number of tums

Igen 100 mA

Phase +) Upip2 227V
1A set 100 mA Ucic2 oV
Freq $50.0Hz

Current Waveform Alternating
4(2]

Figure 7.113: Example of ELR Current Injection Test measurement result
Measurement results / sub-results
| Current
Voltage monitor:
Uplp2 Voltage P1-P2

Uclc?2 Voltage C1-C2
Freq Frequency

Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.
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735 ELR Combinatesih (TMme31T44)

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 7.114: ELR Combination Time Test menu

Measurement parameters / limits

Current Waveform Current waveform [Alternating, Pulsating, DC]
Number of turns  Number ofturns|[ 1 é 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 [0.3s,0.5s,15s,25s,55s,10s, 20 5]

ID set Current limit for selected generated current and number of turns.

Connection diagram

See Figure 7.112.
Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.

Measurement procedure

C

o0 OO0

Connect MI 3152(H) instrument with Ml 3144 Euro Z 800 V instrument via serial
RS232 or pair them using Bluetooth communication. See chapter 4.6.5.1 Selection
and 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 3152(H) instrument via Bluetooth communication.

Connect test leads to MI 3144 Euro Z 800 V instrument.

Connect test leads to the object under test. See Figure 7.112.

Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.

Start the measurement using - or ' button.

v X
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 7.115: Example of ELR Combination Time Test result
Measurement result
t Time
Voltage monitor:
Uplp2 Voltage P1-P2

Uclc?2 Voltage C1-C2
Freq Frequency

Refer to Ml 3144 Euro Z 800 V Instruction manual for detailed information.
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736 EVSE Diagesesst{A T632)

EVSE Diagnostic Test should be performed with A 1632 eMobility Analyser connected with Ml
3152(H) instrument via Bluetooth communication.

5 Diagnostic Test (EVSE) kO 21:10f] O Diagnostic Test {(EVSE) B L 2:11 O Diagnostic Test (EVSE)

CP+ Vv UIN ___ ¥ cP+ ¥ UIN___V CP+ Y UIN___V
CP- R U2N ___ V¥ CP- —_— U2N ___V CP- — U2N ___V
D —_— U3N___V D _—— UIN___V D _— UIN___V
Freq —_V Field___ Freq _—V Field___ Freq _—V Field___
levse pa— ) levse —) toff ___ms levse —

State ____ State ___ State ___

Test EV simulator

Simulator GP c Test Errors =
Simulator PP Toff C->Ed ::::ﬂon M"“':;:

Duration Duration off

Control Remote (Bluetooth)

Figure 7.116: Diagnostic Test (EVSE) start screens i 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 Test [EV simulator, Monitor, Errors]
EV simulator - Simulation of Electrical Vehicle
Monitor - Monitoring of EVSE 7 EV interconnection and signalling
Errors - Simulation of CP Errors

Toff Simulated CP errors [C->E1, C->E2, C->E3, D->E1, D->E2, D->E3]

Simulator CP CP (control pilot) state setting [nc, A, B, C, D]

Simulator PP PP (proximity pilot) state setting [nc, 13 A, 20 A, 32 A, 63 A, 80 A]
Duration Test duration [Off, 2s,35s,5s,105s,30s,60s,90s, 120 s, 180 s]
Control Analyser control [Remote (Bluetooth), Manual (A 1632)]

Connection diagrams

Refer to A 16321 eMobility Analyser Instruction manual for detailed information.

Figure 7.118: Diagnostic Test, EV simulator and Errors sub-tests - connection to Mode 2

charging cable powered from Analyser
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Figure 7.119: Diagnostic Test (EVSE) - Monitor sub-test - connection to EVSE or charging
cable

Diagnostic test procedure

C Pair and connect MI 3152(H) with A 1632 eMobility Analyser instrument via Bluetooth
communication. See chapter 4.6.5.1 Selection and configuration of measuring
adapters.

Enter the Diagnostic Test (EVSE) function.

Set test parameters / limits.

Check Bluetooth communication active sign if A 1632 eMobility Analyser is connected
to MI 3152(H) instrument via Bluetooth communication.

Connect the charging cable / station to A 1632 eMobility Analyser adapter. See Figure
7.117, Figure 7.118 and Figure 7.119.

Refer to A 1632 eMobility Analyser Instruction manual for detailed information.

O OO0

Start the measurement using - or

Manually apply status (optional).

button.

o0

C Stop the measurement using-or " putton.

C Save results (optional).

5 Diagnostic Test (EVSE)

9 Dpiagnostic Test (EVSE)

9 Diagnostic Test (EVSE)

cP+ 6.93v UIN 233V cP+ 5.93v UiN 1V CP+ 5.94v UIN 231V
cr. =116 v U2N 232V cP- =11.6v U2y 2V cp-  =11.6v u2n 230V
D 41.5% U3N 233V D 41.5% UsN 2V D 33.2% UsN 232v
Freq  1.00 kHz Field123 Freq  1.00 kHz Freq  1.00 kHz Field 123
levse 24.9a levse 24.9A toff 1.9 ms levse 19.9a

state C2 state C2

EV simulator

20 A Test

Duration

Off
Remote (Bluetooth)

Figure 7.120: Examples of Diagnostic Test (EVSE) measurement results i 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
UIN 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
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Field 1.2.3 71 correct connection i CW rotation sequence
3.2.17 invalid connection i CCW rotation sequence

toff Disconnection time of charging cable / EVSE

State System state

Refer to A 1632 eMobility Analyser Instruction manual for detailed information.
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(.37 Locator

This function is intended for tracing mains installation, like:
C Tracing lines,
C Finding shorts, breaks in lines,
C Detecting fuses.

The instrument generates test signals that can be traced with the handheld tracer receiver
R10K. See Appendix C 1 Locator receiver R10K for additional information.

5 Locator

Figure 7.121: Locator main screen

Typical applications for tracing electrical installation

| -
o %

Figure 7.123: Locating individual fuses
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Line tracing procedure

OO0 000

Select Locator function in Other menu.

Connect test cable to the instrument.

Connect test leads to the tested object (see Figure 7.122 and Figure 7.123).
Start the test.

Trace lines with receiver (in IND mode) or receiver plus its optional accessory.
Stop the test.

B Locatoer LNy 14:01

Figure 7.124: Locator active
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738 Functiimmaglecti ons

» Inspection

Functional EVSE

=] CP states
A-EVSE in idle state
B-EY detected, EVSE does not charge
G-EVis charged

E-pilot error, charging interrupted

Figure 7.125: Example of Functional inspection menu

Inspection

>

Figure 7.126: Functional inspection test circuit

Functional inspection procedure

Select the appropriate Functional Inspection test from 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).

OO 0000

5 Inspection

Functional EVSE

=] CP states
A-EVYSE in idle state
B-EV detected, EV5E does not charge
C-EVis charged

E-ilot error, charging interrupted

Figure 7.127: Example of Functional inspection results
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739 MeasurementdamtsemgMB 9273

Clamp MD 9273 can be used as an adapter connected via Bluetooth® communication with
EurotestXC in manner to expand it Power quality Test range. Supported test measurements
and signal recordings are:

P- Power

UT Voltage

1T Current

Imax i Inrush current

h, Harmonics U i Voltage harmonics
hn, Harmonics | i Current harmonics

E R N

Required test is selected from the CLAMP section of the Single Tests menu, see Figure 7.128
below. Menu is available only when Adapter MD 9273 is set, see chapters 4.6.5 Settings and
9.3 Communication with Adapters for details.

5 Ssingle Tests - All

Imax U
Inrush CLAMP Voltage CLAMP  Current CLAMP

5 Ssingle Tests - All (THEE 23:40

RLOW - Loor Y

P hn hn o2

Power GLAMP Harmonics U C... Harmonics | CL...
]
|

144

LINE 'EARTH POWER ==

=,
OTHER |CLAMP -

Figure 7.128: CLAMP single test selection menu

Selected test is configured from EurotestXC. Adapter MD 9273 acquires test signals, process
measurements and send results to the EurotestXC. Results are presented on the instrument
screen and can be saved to the Workspace memory for later use.

7.39.1 Power CLAMP

5 Ppower CLAMP

P —_——_Ww
s —_—_VA
Q —_——_Vvar

Figure 7.129: Power CLAMP menu
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Measurement parameters
There are no parameters to be set.

Connection diagram

Figure 7.130: Power CLAMP connection

Measurement procedure
C Connect MD 9273 to the item to be tested and set Bluetooth® mode.
Enter the Power CLAMP function and wait for active Bluetooth® communication sign.
Start the continuous measurement.
Stop the measurement.
Save results (optional).

OO0 0

5D Ppower CLAMP

PS71.1w prF 0.99
s572.2vAa o -3.2°
Q 35 var

Figure 7.131: Power CLAMP results

Measurement results / sub-results

P Active power

S Apparent power

Q Reactive power (capacitive or inductive)

PF Power factor (capacitive or inductive)

a Phase displacement between voltage and current in degrees

Note:

C Voltage test terminals connection and current flow toward load should be taken into
account; the red voltage terminal should be connected to the Line terminal and the jaw
should be correctly oriented, to obtain positive sign of Power test result. If Power test
result has negative sign, connection of voltage terminal or jaw orientation are opposite
and the result of phase displacement angle has opposite sign too. Consequently, load
character determination (capacitive or inductive) is mismatched.
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7.39.2 Voltage CLAMP

5 voltage CLAMP

Uac —_Y THDu
Uacmin ___ ¥V THDu
Uac max ___V CFu
Udc T Freq
Uh v

Figure 7.132: Voltage CLAMP menu

Measurement parameters
h Harmonic setup [1 to 19, 1% is fundamental frequency]

Connection diagram

Figure 7.133: Voltage CLAMP connection

Measurement procedure
C Connect MD 9273 to the item to be tested and set Bluetooth® mode.
Enter the Voltage CLAMP function and wait for active Bluetooth® communication sign.
Set test parameter.
Start the continuous measurement.
Stop the measurement.
Save results (optional).

O 0000

5 voltage CLAMP 3 CHNNN) 11:03

Uac 229.3v THou 2.9%
Uac min 227.9v THou 6.8v
Uac max231.0v CFu 1.42
Udc 3.6v Freq 49.99 H:
Uh 4.2v

Figure 7.134: Voltage CLAMP results
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Measurement results / sub-results

Uac Effective ac voltage value i last obtained result

Uac min Minimum effective ac voltage value during measurement time duration

Uac max Maximum effective ac voltage value during measurement time duration

Udc DC voltage value

THDu [V] Effective voltage value of all harmonics (without voltage value at fundamental
frequency)

THDu [%] Total harmonic distortion

Uh Effective voltage value of set harmonic

CFu Voltage Crest factor i peak voltage to effective ac voltage ratio

Freq Fundamental frequency

7.39.3 Current CLAMP

5 Current CLAMP

lac THDi

lac min THDi

lac max CFi

Ih

Freq

Figure 7.135: Current CLAMP menu

Measurement parameters
h Harmonic setup [1 to 19, 1% is fundamental frequency]

Connection diagram

Figure 7.136: Current CLAMP connection

Measurement procedure
C Connect MD 9273 to the item to be tested and set Bluetooth® mode.
C Enter the Current CLAMP function and wait for active Bluetooth® communication sign.
C Set test parameter.
C Start the continuous measurement.
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C Stop the measurement.
C Save results (optional).

5D current cLAMP % CHEAE 07:22

lac 0.99ma T1HDI 0.0%
lacmin  0.98ma  THDi 0.00ma
lac max 1.02maA CFi 4.65

lh 0.00ma Freq 49.98 1:

Figure 7.137: Current CLAMP results

Measurement results / sub-results

lac Effective ac current value i last obtained result

lac min Minimum effective ac current value during measurement time duration

lac max Maximum effective ac current value during measurement time duration

THDI [A] Effective current value of all harmonics (without current value at fundamental
frequency)

THDi [%] Total harmonic distortion

Ih Effective current value of set harmonic

CFi Current Crest factor T peak current to effective current ratio

Freq Fundamental frequency

7.39.4 Inrush CLAMP

Inrush CLAMP function records current and voltage transients that occur when load is turned
on. Recorded values are presented on the screen of the instrument in separate charts. Two
event triggers can be set, Voltage dip or Inrush current. Only one trigger can be active at the
same time; when one is set, the other is switched off automatically. Voltage dip trigger is
effective only if MD 9273 Voltage input is connected to supply circuit. Minimum effective circuit
voltage is calculated during recorded transient and compared with set voltage threshold. Inrush
current trigger is effective only if the wire with flowing current is embraced with MD 9273 jaws.
Maximum effective ac circuit current is calculated during recorded transient and compared with
set Inrush threshold.

After Inrush Test is started, MD 9273 starts to record signals and waits for trigger event to

occur, which is symbolised with sign on the bottom right of the screen. Displayed chart is
divided in Pre-trigger area, presenting first second of total set chart duration time and transient
event area i rest of the chart duration time.

Trigger event occur automatically, when one of the recorder signals achieve set threshold level

or can be initiated manually by tapping on the | icon within command menu on the right of the
screen, see right screen picture of the figure below.
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5 Inrush CLAMP

I: 3 R-diy

8 s 1.
Uz 5 Y-div

3.8 5

Start

B s 1.8 = 2.8 =

Inrush threshold
Voltage threshold

3.8 =

50 mA
Off

Imax

Umin

5 Inrush CLAMP + CHERN) 07:31
I: 5 Asdiv
Imax ___
Umin ___V
8= i 26 b=
Uz 5 Yrdiv
Uac 227.3V
lac 1.2mA
Start ___
M-I . Th =
Inrush threshold 50 mA
Voltage threshold Off

Figure 7.138: Inrush CLAMP menu i setup on the left, waiting for trigger on the right

Test parameters
Inrush threshold

Voltage threshold

Duration

Connection diagram

Test procedure

Inrush current threshold setting [Off, 5 mA € 90 A]
Voltage dip threshold setting [Off, 50 V é 500 V]
Recording duration [3 s, 10 s]

Figure 7.139: Inrush CLAMP connection

C Connect MD 9273 to the item to be tested and set Bluetooth® mode.
C Enter the Inrush CLAMP function and wait for active Bluetooth® communication sign.
C Set test parameters.

C Set charts Y value range® within expected values (optional; could be set later, after

the test).

Start the test.
Initiate set threshold event or manually trigger test recording.

C Save results (optional) after test is finished and results and recorded charts are
presented on the screen.

D Chart range selection:

C Voltagerange[ 100

C Current

range

mvV/ div ¢é

100

[ 10 mA/ div

V/idiv]

6 200 A/ div]
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5 Inrush CLAMP + CINEE 07:34

I: 38 A-div

102.6mA

1.090% |max102.9mA
Umin225.1v

T.6 = NI ]

226.4V
10305

Start 21.Aug.2020
07:32:14

8= 1.8 = 2.8 = 3.8 =

Inrush threshold 50 mA
Voltage threshold Off

Figure 7.140: Inrush CLAMP results

Test results / sub-results
I: Inrush current chart ? range
Recorded effective ac current value at cursor position
Relative time of recorded data at cursor position
u: Circuit voltage chart ? range
Recorded effective ac voltage value at cursor position
Relative time of recorded data at cursor position

Imax Inrush current maximum value of recorded data

Umin Circuit voltage dip minimum value of recorded data

Uac Effective ac voltage (within the measurement)

lac Effective ac current (within the measurement)

Start Inrush test start recording time (from Master Instrument)

2 Tap on chart area or drag graph line cursor to present chart value at chosen time. Use
left / right arrow keys for smooth setting.

7.39.5 Harmonics U CLAMP

Harmonics (1 through to 19) are measured and displayed in the chart as an absolute magnitude
of the signal or as a percentage of the signal value at the fundamental frequency (the 1%
harmonic h1). Absolute magnitude or percent value display is chosen by Type parameter
setting.

Figure 7.141: Harmonics U CLAMP menu

Measurement parameters
Type [%, V]
% T harmonics and distortion are displayed as relative value
V1 harmonics and distortion are displayed as absolute value
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