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MI 3321 MultiservicerXA General description

1 General description

The multifunctional portable test instrument MultiservicerXA is intended to perform all
measurements for testing the electrical safety of portable electrical equipment,
machines and switchboards. The following tests can be performed:

- Earth bond / Continuity test,

- Insulation resistance,

- Substitute leakage current,

- Differential leakage current,

- Touch leakage current,

- |IEC cord polarity test,

- Leakage and TRMS load currents with current clamp,

- Portable RCD test,

- Power test,

- Three phase voltage/ rotary field,

- Line and Loop impedance,

- RCD test,

- Discharging time,

- High voltage (Withstanding) test,

- Functional and Visual inspection,

The measurements are divided into four subgroups:
- Tests for testing portable DUTs acc. to VDE 0701-0702
- Tests for testing electrical safety of machines acc. to EN 60204 Ed.5
- Tests for testing safety of switchboards EN 61439
- All tests. Because of the large set of functions the instruments is suitable also for
safety testing (type testing, maintenance, routine testing) according to other
product standards.

In addition with the optional instruments A1322 active tests of three phase appliances
can be carried out.

With the optional instruments A1422 active tests of three phase appliances and testing
of welding machines acc. to EN 60974 / VDE 0544 can be carried out.

The instrument has a powerful test data management system. Autotests and single
tests can be stored (depending on the application) in approx. 6000 memory locations.

Some instrument's highlights:

- Large graphic LCD display with resolution of 240 x 128 dots, with back-light,

- Over 6000 memory locations in data flash memory for storing test results &
parameters,

- Three communication ports (USB and 2 RS232C) for communication with PC,
barcode reader/writer, printers and optional test adapters,

- Soft touch keyboard with cursor keys,

- Builtin real time clock,

- Fully compatible with new METREL PATLink PRO PC software package.
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In PAT testing operating mode powerful functions for fast and efficient periodic testing
are included:

- Pre-programmed test sequences,

- Fast testing with barcode identification systems,

- Test data can be uploaded from PC,

- On site comparisons between old and new test results can be performed,
- Enables on site printing of test labels.

1.1 Warnings

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

O

Read this Instruction manual carefully, otherwise use of the instrument may
be dangerous for the operator, for the instrument or for the equipment under
test!

A Warning on the instrument means »Read the Instruction manual with
special care to safety operation«. The symbol requires an action!

If the test equipment is used in manner not specified in this Instruction manual
the protection provided by the equipment may be impaired!

Do not use the instrument and accessories if any damage is noticed!

Consider all generally known precautions in order to avoid risk of electric
shock while dealing with hazardous voltages!

Do not use the instrument in supply systems with voltages higher than
300 V!

Use only standard or optional test accessories declared for this instrument
supplied by your distributor!

The protection class of the TP1 test terminal is CAT Il / 300V. It means that
maximum allowed voltage between test terminals and ground is 300 V!
Correctly earthed mains sockets shall only be used to supply the instrument!
In case a fuse has blown follow the instructions in this Instruction manual to
replace it!

Instrument servicing and calibration is allowed to be carried out only by a
competent authorized person!

Hazardous voltages of up to 2200 V nominal are applied to the HV terminals
during the Withstanding test. It is advisable to keep the current trip out limit as
low as possible. Risk of electric shock!

It is advisable not to run tested devices with load currents above 13 A for more
than 15 minutes. Load currents higher than 13 A can result in excessive
temperatures of On/Off switch and fuse holders!

All normal safety precautions have to be taken in order to avoid risk of electric
shock when working on electrical installations!

1.2 Warning markings on connector panel

Refer to chapter 2.1 Front panel.
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1.3 Standards applied

The MultiservicerXA instrument is manufactured and tested according to the following
regulations, listed below.

Electromagnetic compatibility (EMC)

EN 61326 -1

Safety (LVD)

EN 61010-1
EN 61010-2-030

EN 61010 - 031

EN 61010-2-032

Functionality

VDE 0404-1

VDE 0404-2

VDE 0701-702

EN 60204-1

EN 61439-1

EN 61008-1

EN 62423

EN 50191
EN 61557-1

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

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

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

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

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

Testing and measuring equipment for checking the electric safety of
electric devices - Part 1: General requirements

Testing and measuring equipment for checking the electric safety of
electric devices - Part 2: Testing equipment for tests after repair,
change or in the case of repeat tests

Inspection after repair, modification of electrical appliances -
Periodic inspection on electrical appliances

General requirements for electrical safety

Safety of machinery - Electrical equipment of machines - Part 1:
General requirements

Low-voltage switchgear and controlgear assemblies - Part 1:
General rules

Residual current operated circuit-breakers without integral
overcurrent protection for household and similar uses (RCCBs) - Part
1: General rules

Type F and type B residual current operated circuit-breakers with
and without integral overcurrent protection for household and similar
uses

Erection and operation of electrical test equipment

Electrical safety in low voltage distribution systems up to 1 000 V a.c.
and 1 500 V d.c. - Equipment for testing, measuring or monitoring of
protective measures - Part 1: General requirements

10
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EN 61557-2

EN 61557-3

EN 61557-4

EN 61557-6

EN 61557-7

Electrical safety in low voltage distribution systems up to 1 000 V a.c.
and 1 500 V d.c. - Equipment for testing, measuring or monitoring of
protective measures - Part 2: Insulation resistance

Electrical safety in low voltage distribution systems up to 1 000 V a.c.
and 1 500 V d.c. - Equipment for testing, measuring or monitoring of
protective measures - Part 3: Loop impedance

Electrical safety in low voltage distribution systems up to 1 000 V a.c.
and 1 500 V d.c. - Equipment for testing, measuring or monitoring of
protective measures - Part 4: Resistance of earth connection and
equipotential bonding

Electrical safety in low voltage distribution systems up to 1 000 V a.c.
and 1 500 V d.c. - Equipment for testing, measuring or monitoring of
protective measures - Part 6: Effectiveness of residual current
devices (RCD) in TT, TN and IT systems

Electrical safety in low voltage distribution systems up to 1 000 V a.c.
and 1 500 V d.c. - Equipment for testing, measuring or monitoring of
protective measures - Part 7: Phase sequence

Note about EN and IEC standards:

Text of this manual contains references to European standards. All standards of EN
6xxxx (e.g. EN 61010) series are equivalent to IEC standards with the same number
(e.g. IEC 61010) and differ only in amended parts required by European harmonization

procedure.

Notes:

Various devices and appliances can be tested by MultiservicerXA and in further text the
common DUT (abbreviation for Device Under Test) is applied.

11
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2 Instrument description

2.1 Front panel

o0 ®

Front panel

Legend:

240 x 128 dots graphic matrix display with backlight.

Mains supply connector.

Two T16 A/ 250 V fuses for instrument protection.

Mains switch with indicator.

Barcode and RFID reader / writer connector.

o g WN P

PC / printer connector.

Note:

O The connector is also intended for connection of compatible external test
adapters, like A 1143, impedance adapter or A 1422 3-phase adapter.

\l

USB connector.

8 Current clamps input sockets.

Warnings!

O Do not connect any voltage source on this input. It is intended only for
connection of current clamp with current output. Maximum input
current is 30 mA!

O Green socket is connected to the functional earth of the system and is

12
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10
11
12
13
14
15

16

17

18

19
20

21

22

23

intended for connection with shield of leakage current clamps only
(e.g. A 1283).

Function keys intended for displayed defined options.

ESCAPE key.

START key.

STOP key.

Alpha-numeric keyboard.

Cursor keys and ENTER Kkey.

Test socket (230 V).

Warning!

O Line voltage is present on the test socket during the measurement.
Maximum output current is 16 A. Test only devices with maximum rated
supply current not higher than 16 A!

Note:

O For devices incorporating high reactive loading, e.g. motor with rated power
>1.5 kW, it is recommended to start measurement first and to turn on the
tested device later.

LN and PE sockets for testing the insulation resistance and substitute leakage

current of fixed installed DUTSs.

Warning!

O These sockets are intended only for the connection to de-energized
devices.

TP1 test socket for testing discharge time and electrical installation parameters

like line / loop impedances, voltage, residual current devices, 3-phase

sequence.

C2 connector, used as output for continuity tests (in machine, switchboard and

All operating modes).

Light indicator of active HV outputs

HV test connectors output.

Warning!

O A high and dangerous voltage of up to 2200 V a.c. nominal is applied at
this output during the measurement!

Test probe (S/C1) connector, used as output for earth bond/ continuity tests and

probe input for class 2 equipment tests (insulation resistance-S, substitute

leakage-S and touch leakage currents ).

Cover for preventing simultaneous access of two connectors IEC (23) and S/C1

(21)

IEC appliance connector for testing supply cords.

Warning!

O The connector input is for test purpose only; do not connect it to the
mains supply!

2.2 Safety pre-tests

Before performing a measurement, the instrument performs a series of pre-tests to
ensure safety and to prevent any damage. These safety pre-tests are checking for:

Any external voltage against earth on mains test socket,
Excessively high leakage current,
Excessively high touch leakage current,

13
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- Short circuit or too low resistance between L and N of tested device,
- Correct input mains voltage,

- Input PE connection,

If pre-tests fail, an appropriate warning message will be displayed.
The warnings and measures are described in chapter 2.3 Symbols and messages.

2.3 Symbols and messages

Mains voltage is not
correct or PE not
connected.
Check mains voltage
and PE connection!

Warning!
Instrument is
connected to the IT
earthing system or PE
not connected.
Press START key to
continue.

Resistance L — N too
high (>30 kQ).

Are you sure to
proceed? (Y/N)

Check fuse and switch.

Resistance L — N low.

Are you sureto
proceed? (Y/N)

Resistance L — N too
low.

Are you sureto
proceed? (Y/N)

Warning for improper supply voltage condition. Possible
causes:

- No earth connection or other wiring problem on

supply socket.

- Incorrect mains voltage.
Determine and eliminate the problem before proceeding!
Warning:

- Theinstrument must be earthed properly!

Supply voltage warning. Possible causes:
- No earth connection,
- Instrument connected to an IT earthing system.
Press the START key to continue if instrument is connected
to the IT supply system.
Warning:
- The instrument must be properly earthed!

An excessively high resistance was measured in the fuse
pre-test. Indication means that tested device has too low
consumption or is:

- Not connected,

- Switched off,

- Contains a fuse that has blown.
Select YES or NO with Y or N key.

A low resistance of the device under test (DUT) supply input
was measured in the pre-test. This means that it is very
likely that an excessively high current will flow after applying
power to the DUT. If the high current is only of short duration
(caused by a short inrush current) the test can be performed,
otherwise not.

Select YES or NO with Y or N key.

An extremely low resistance of the DUT supply input was
measured in the pre-test. It is likely that fuses will blow after
applying power to the DUT. If the too high current is only of
short duration (caused by a short inrush current) the test can
be performed otherwise it must be stopped.

Select YES or NO with Y or N key.

14
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Leakage LN-PE high.

Are you sure to
proceed? (Y/N)

Leakage LN-PE too
high.

Leakage LN-PE or
S/C1-PE too high!

Are you sureto
proceed? (Y/N)

Measurement aborted!
Differential leakage too
high!

Leakage test S/C1-PE
too high!

External voltage on
test socket too high!

External voltage on
S/C1 too high!

Test was skipped for
safety!

It is recommended to additionally check the DUT before
proceeding with the test!

Dangerous leakage current (higher than 3.5 mA) will flow if
power would be connected to DUT.

Select YES or NO with Y or N key.

Proceed with testing only if all safety measures have been
taken. It is recommended to perform a thorough earth bond
test on the PE of the DUT before proceeding with the test.

Dangerous leakage current (higher than 20 mA) will flow if
power would be connected to the DUT.

Determine and eliminate the problem before proceeding!

Dangerous leakage current (higher than 20 mA) would flow if
power were connected to the DUT.

Select YES or NO with Y or N key.

Proceed with testing only if all safety measures have been
taken.

It is recommended to perform a thorough earth bond test on
the PE of the DUT before proceeding with the test.

An exceptionally high leakage current (higher than about
5 mA) was measured through PE test terminal or PE socket
during the pre-test or test.

An exceptionally high leakage current (higher than about
5 mA) was measured through S/C1 test terminal during the
pre-test.

DANGER!
- Voltage on mains test socket or LN/PE terminals
is higher than approximately 20 V (AC or DC)!
Disconnect the DUT from the instrument immediately and
determine why external voltage was detected!

DANGER!
- Voltage on test probe (S/Cl) is higher than
approximately 25V (AC or DC)!
Disconnect the test probe from the DUT and determine why
external voltage was detected!

Instrument skipped the required test because of a failed
previous test.
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Overheated!

Warning!

More than 80 % of
memory is occupied.
Stored data should be

downloaded to PC.

Warning!
Calibration has been
expired.

Warning!
Too high contact
voltage.

Warning!
Too high voltage on
PE.

Hardware error.
Return the instrument
to the repair centre.

S/C1
L2

25l
nc

SEaL
oc

leBBU
AC

e
Ac

ZEEL)
AC

S

Temperature of internal components of the instrument
reached their top limit. Measurement is prohibited until the
internal temperature has reduced.

Instrument memory is almost full. Download stored results to
PC.

Recalibration of the instrument is required. Contact your
dealer.

A too high contact voltage was detected before an RCD test
being carried out. Check PE connections!

Hazardous live voltage on TP1 PE input is present before
running Voltage, Line impedance, Zs, RCD and PRCD tests.
Warning!

Immediately disconnect supply from tested installation /
equipment and check and correct PE wiring!

The instrument detects a serious failure.

Connect the test lead to the S/C1 test socket.

Remove the S/C1 connection, especially if it is connected to
any part that will begin to rotate or move when power is
applied.

Connect the test leads to the S/C1 and C2 test sockets.

Warning!
A high voltage is / will be present on the instrument output!
(Withstanding test voltage, Insulation test voltage, or mains
voltage).

The DUT should be switched on (to ensure that the

16
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complete circuit is tested).

Connect the lead to be tested to the TP1 test terminal.

Connect the lead to be tested to the IEC test terminal.

Connect current clamp adapter in this test.

Test leads resistance in Earth bond and Continuity functions
is compensated.

Test passed.

Test failed.

Some tests in the autotest sequence were skipped, but all
performed tests passed.

2.4 Dual supply voltage operation
The MultiservicerXA will accept either a 110 V or 230 V, 50 Hz or 60 Hz mains input.

Notes:

O The PAT will conduct a leakage / power tests at the power up mains voltage.
Therefore, to perform a run test on a 110 V DUT (e.g. 110 V drills), the PAT must
be powered from a 110 V mains supply (or center tapped transformer).

O The mains voltage does not influence other measurements.

17
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3 Technical specifications

3.1 Withstanding 1890 V, 2200 V

Withstanding voltage

Range Resolution Accuracy
OV ...3000V 1V +(3 % of reading + 5 digit)
Withstanding current*
Range Resolution Accuracy
0.0 mA ... 99.9 mA 0.1 mA +(10 % of reading + 8 digit)
* Displayed apparent current
Output voltage: ...........coeeeeeeeeeen. 1890 V (£3%)*, 2200 V (x3%)*, floating

*at mains voltage = 230 V and max. output current (= 100 mA)
Trip out current [MA]:................ 2,5, 10, 20, 50, 100; (accuracy + 10 %)
Tripouttime: ......ccooeeevvviieeennnnn. <30 ms
TIMer [S]: v 1, 2, 3, 5, 10, 30, 60. START button must be pressed

for operation

Short circuit current at nominal output voltage..............ccooooii > 200 mA
Minimum primary voltage ......... 190 V (95 V) for Isc = 200 mA @ 2200 V winding
Minimum primary voltage ......... 180V (90 V) for Isc = 200 mA @ 1890 V winding

Test terminals:

| Withstanding voltage | HV sockets

3.2 Withstanding 1000 V

Withstanding voltage

Range Resolution Accuracy

OV...1500V 1V +(3 % of reading + 5 digit)

Withstanding current*

Range Resolution Accuracy

0.0 mA ... 199.9 mA 0.1 mA +(5 % of reading + 5 digit)

* Displayed apparent current

Output voltage / power: ............ 1000 V -0 %,+20 % / 200 W at Unains 230 V, floating

Trip out current [MA]:................ 5, 10, 20, 50, 100, 200; (accuracy +10 %)

Tripouttime: .......coevveevieiinnnn. <30 ms

TIMer [S]: e 1, 2, 3, 5, 10, 30, 60. START button must be pressed
for operation

Short circuit current at nominal output voltage............c.coovieiiiiiiiiiiininn, > 200 mA

Minimum primary voltage ......... 160 V (80 V) for Isc = 200 mA @ 1000 V winding

Test terminals:

| Withstanding voltage | HV sockets
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3.3 Discharging time

Discharging time

Range Resolution Accuracy

00s...99s 0.1s +(5 % of reading + 3 digit)
Peak voltage

Range Resolution Accuracy

OV...550V 1V +(5 % of reading + 5 digit)
2 wires system, triggered on DC voltage falling slope

Max. working voltage................ 550 V peak

Min. working voltage................. 85, 170 V peak

Threshold values:..................... 1s,5s

Threshold voltage level: ........... 60V, 120V

Input resistance:....................... 48 MQ

Test terminals:

| Discharging time | TP1 test terminal LoN

3.4 Continuity

Continuity 10 A (PAT)

Range Resolution

Accuracy

0.000...1.990Q0 0.01Q

+(5 % of reading + 3 digits)

Indication range: 2.0 Q2 ... 19.9 Q

Continuity 10 A (other)

Range Resolution Accuracy
0.000 Q2 ... 0.999 O 0.001 O +(5 % of reading + 6 digits)
1.000Q...1.99Q 0.01Q +(5 % of reading + 3 digits)

Indication range: 2.0 Q ... 19.9 Q

Continuity 200 mA

Range Resolution

Accuracy

0.000...1.99Q 0.01Q

+(5 % of reading + 3 digits)

Indication range: 2.0 Q2 ... 19.9 Q

Testcurrents: ......ccooeeeevvevnnnnnnnn. 10 A into 100 mQ at rated mains supply voltage
200 mA into 2.00 Q

Open circuit voltage.................. <9V AC

Lead calibration:....................... yes,

Pass levels [Q]: coveevviiiiiieeees 0.01...0.09, 0.10...0.90,1.00 ... 9.00

Test duration [S]: ....coeeevvevvnnnnnnn. 5, 10, 30, 60, 120, 180

Test method: .......coovvveviviniinnnen. 2-wire measurement, floating to earth

Test terminals:

Continuity (PAT)
S « PE; (200 mA)

S « PE (mains test socket) ; (200 mA and 10 A)

Continuity (other) S/C1 « C2
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3.5 Insulation resistance, Insulation — S resistance

Insulation resistance

Range Resolution Accuracy

0.000 MQ2 ... 0.500 MQ 0.001 MQ +(10 % of reading + 5 digits)
0.501 MQ) ... 1.999 MQ 0.001 MQ

2.00 MQ ... 19.99 MQ 0.01 MQ +(5 % of reading + 3 digits)
20.0 MQY ... 199.9 MQ 0.1 MQ

Insulation — S resistance

Range Resolution Accuracy

0.000 MQ ... 0.500 MQ 0.001 MQ +(10 % of reading + 5 digits)
200M0 1999 Ma 001 £(5 % ofreading + 3 gt
Nominal voltages:..................... 250 V DC, 500 V DC (- 0 %, + 10 %)

Measuring current: ................... min. 1 mA at 250 kQ (250 V), 500 kQ (500 V)

Short circuit current: ................. max. 2.0 mA

Pass levels [MQ]: ........ceeeeeenes 0.10, 0.30, 0.50, 1.00, 2.00, 4.0, 7.0, 10.0, none
Test duration [S]: ....cocevvvnveeennnnn. 5, 10, 30, 60, 120, none

Test terminals:

Insulation (PAT) | LN (mains test socket)/ LN <« PE ( mains test socket) / PE/S

Insulation — S LN(mains test socket)/ LN < S

Insulation (other) | LN & PE

3.6 Subleakage current, Subleakage — S current

Substitute leakage current

Range Resolution Accuracy

0.00 mA ... 19.99 mA 0.01 mA +(5 % of reading + 5 digits)

Open circuit voltage:................. <50 V AC at rated mains voltage

Short circuit current: ................. <40 mA

Pass levels [MA]:......ccccceeeieees 0.25, 0.50, 0.75, 1.00, 1.50, 2.50, 3.50, 4.00, 4.50, 5.00,
5.50, 6.00, 7.00, 8.00, 9.00, 15.0

Test duration [S]: ....coeevvvevvinnnnnn. 5, 10, 30, 60, 120, none

Displayed current: .................... calculated to DUT nominal mains supply voltage
(110 V or 230 V).

Frequency response................. complies to EN 61010-Figure Al

Test terminals:

Subleakage (PAT) | LN (mains test socket)/ LN « PE ( mains test socket) / PE/S

Subleakage — S LN(mains test socket)/ LN < S

Subleakage (other) | LN — PE
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3.7 Differential Leakage current

Differential leakage current

Range

Resolution

Accuracy

0.00 mA ... 9.99 mA

0.01 mA

+(5 % of reading + 5 digits)

Test terminals:

0.25, 0.50, 0.75, 1.00, 1.50, 2.50, 3.00 mA, 3.50, 4.00,

4.50, 5.00, 5.50, 6.00, 7.00, 8.00, 9.00, none

........ 5, 10, 30, 60, 120, none
complies to EN 61010-Figure Al

| Differential leakage

| mains test socket

3.8 Power / Functional test

Apparent power

Range

Resolution

Accuracy

0.00 kVA ... 4.00 kVA

0.01 kVA

+(5 % of reading + 3 digits)

Test duration [s]: ..............

Test terminals:

........ 5, 10, 30, 60, 120, none

| Power

| mains test socket

3.9 Touch leakage current

Touch leakage current

Range

Resolution

Accuracy

0.00 mA ... 2.50 mA

0.01 mA

+(10 % of reading + 5 digits)

Test duration [s]: ..............

0.25, 0.50, 0.75, 1.00, 1.50, 2.00, none
........ 5, 10, 30, 60, 120, none

(@ 111011 | test socket, test probe connector

Impedance,

Frequency response:........

Test terminals:

complies to EN 61010-Figure Al

| Touch leakage

| mains test socket or external source/ S

3.10 Polarity test

Testvoltage............cceeee.
DetectS.....coovveviiiiiiniennen,

Test terminals:

........ <50V AC
Pass, L-open, N-open, PE-open, L-N crossed, L-PE

crossed, N-PE crossed, L-N shorted, L-PE shorted, N-

PE shorted, multiple faults

| Differential leakage

| Mains test socket < IEC
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3.11 Clamp current

True RMS current using 1000:1 current clamp

Range Resolution Accuracy*

0.00 mA ... 9.99 mA 0.01 mA +(5 % of reading + 10 digits)

10.0 mA ... 99.9 mA 0.1 mA +(5 % of reading + 5 digits)

100 mA ... 999 mA 1 mA +(5 % of reading + 5 digits)

1.00A...9.99A 0.01A (5 % of reading + 5 digits)

10.0A ... 249 A 0.1A +(5 % of reading + 5 digits)

*|t does not consider accuracy of current transformer.

Pass levels [MA]:......ccccceeeeeeeens 0.25, 0.50, 0.75, 1.00, 1.50, 2.25, 2.50, 3.00, 3.50, 5.00,
9.00, none

Test duration [S]: ....coeeevvvevnnnnnnn. 5, 10, 30, 60, 120, none

Test terminals:

| Clamp current | Clamp inputs

Temperature coefficient outside reference temperature limits is 1 % of measured value

per °C

3.12 PRCD testing

Portable RCD trip-out time

Range Resolution Accuracy
0 ms ... 300 ms(¥2xlan) 1ms
0 ms ... 300 ms (Ian) 1ms +3 ms
0ms ... 40 ms (5xlxn) 1ms
Test currents (Ian):.....coeveieennne. 10 mA, 15 mA, 30 mA
Test current multipliers: ............ VaxIan, Ian, 5xIan
Startangle:......ccooooeviiiiiinennnnn. 0°, 180°, both
Testmodes: ......ooevveeveevveiinnnnnnn. single, autotest
Voltage range:.........ccccvvuieeeneens 100V ... 264V (45Hz ... 65 Hz)
Pass / Fail limits:
Vax|an [AN SxIan
t,> 300 ms tA < 300 ms th <40 ms
Test terminals:
| PRCD testing | TP1 test sockets

3.13 RCD testing

3.13.1 General data

Nominal residual current [mA]: . 10, 30, 100, 300, 500, 1000
Test current options:................. 0.5xIAN, IAN, 2xIAN, 5xIAN
Test currents accuracy. ............ -0/ +0.11A; 1A = 1AN, 2xIAN, 5xIAN
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-0.1-1A / +0; 1A = 0.5xIAN

Test current shape: .................. Sine-wave (AC), pulsed (A), smooth DC (B)*
DC offset for pulsed current:..... 6 mA (typical)
RCD type: ...covvviieeeeeeiieee e, G (non-delayed), S (time-delayed)
Test current starting polarity: .... (+) or (-)
Voltage range:.........ccccceeeeeeeeens 40V ... 264V (45 Hz ... 65 H2)
Test terminals:
| RCD testing | TP1 test socket

RCD test current selection (r.m.s. value calculated to 20 ms) according to IEC 61009:

IAN x 1/2 IAN x 1 IAN x 2 IAN x 5 RCD IA
IAN (mA) |AC |A B* [AC |A B* |AC |A B |AC |A |B* |AC|A |B*
10 5 |35 |5 10 |20 |20 |20 |40 |40 |50 100 100 |v |V |V
30 15 10515 |30 |42 |60 |60 |84 120|150 |212 300 |v |V |V
100 50 |35 |50 100 [141 200 [200 |282 |400 [500 |707 [1000 |v |V |V
300 150 [105 [150 |300 424 |600 |600 |848 |n.a. 1500 |n.a. |na. |V |v |V
500 250 | 175 |250 |500 |707 1000 {1000 | 1410 |n.a. [2500 |n.a. |na. |v |V [V
1000 500 |350 |500 |1000 |1410 |n.a. [2000 |[n.a. |n.a.|na. |na.|na. |Y |Y |[na.
- T PSP not applicable
ACIYPE oo sine wave test current
Atype. .o pulsed current
B type* oo smooth DC current

Note:
All data (marked with “*”) regarding B type RCDs are valid for instrument HW version
3.0 and higher only.

3.13.2 Contact voltage RCD-Uc

Measuring range according to EN 61557 is 7.5V ... 62.0 V for limit contact voltage 50 V

Range Resolution Accuracy
00V ..199V 01V (-0 % / +15 %) of reading £ 10 digits
200V ...99.9V ' (-0 % / +15 %) of reading

The accuracy is valid if mains voltage is stable during the measurement and PE
terminal is free of interfering voltages.

Testcurrent:........cocevveviiininnnnns max. 0.5xl.n

Limit contact voltage................. 50V
Specified accuracy is valid for complete operating range.

3.13.3 Trip-out time

Complete measurement range corresponds to EN 61557 requirements.
Maximum measuring times set according to selected reference for RCD testing.

Range Resolution Accuracy
Oms ... 40 ms 1ms +1 ms
O ms ... 500 ms 1ms +3ms
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Test CUrent.....cocuveiiiiiii e VoxIan, 1an, 2x1an, BXIan

5xly is not available for 1,n=1000 mA (RCD type AC) or Ixy > 300 mA (RCD types A,
B*).

2xl,N is not available for 1,y=1000 mA (RCD type A) or I,y > 300 mA (RCD type B*).
1xIxn is not available for 1,n=1000 mA (RCD type B*).

Specified accuracy is valid for complete operating range.

3.13.4 Trip-out current

Trip-out current
Complete measurement range corresponds to EN 61557 requirements.

Range Resolution Accuracy
0.2xlaN ... 1.1xIaN (AC type) 0.05xIaN +0.1xIxN
O.2X|AN ... 1.5xlzn (A type, IAN 230 mA) 0-05X|AN iO.lxIAN
0.2xlaN ... 2.2xIaN (A type, Ian <30 mA) 0.05xIan +0.1xlxN
0.2xlaN ... 2.2xIAN (B type)* 0.05xIaN +0.1xIxN
Trip-out time

Range Resolution Accuracy

Oms ... 300 ms 1ms +3 ms

Contact voltage

Range Resolution Accuracy
00V...199V 0.1V (-0 % / +15 %) of reading * 10 digits
200V...99.9V 0.1V (-0 % / +15 %) of reading

The accuracy is valid if mains voltage is stable during the measurement and PE
terminal is free of interfering voltages.

Trip-out measurement is not available for 1,,=1000 mA (RCD type A and type B*).
Specified accuracy is valid for complete operating range.

3.14 Fault loop impedance

3.141 Zs

Fault loop impedance
Measuring range according to EN 61557 is 0.25 Q ... 9.99 kQ.

Range () Resolution (Q) Accuracy

0.00 ... 9.99 0.01 . -
10.0 . 99.9 01 +(5 % of reading + 5 digits)
100 ... 1999 1 + 10 % of reading
Prospective fault current (calculated value)

Measuring range (A) Resolution (A) Accuracy

0.00 ... 9.99 0.01 Consider accuracy of fault
10.0 ... 99.9 0.1 loop resistance
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100 ... 999 1 measurement
1.00k ... 9.99k 10
10.0k ... 23.0k 100

The accuracy is valid if mains voltage is stable during the measurement.

Test current (at 230 V): ............ 6.5 A (10 ms)
Nominal voltage range: ............ 30V ...500V (45 Hz ... 65 Hz)
Pass limits: ..........coovvviiiviiinnnn. Appendix C
Test terminals:
| Zs | TP1 test socket

3.14.2 Zs(rcd), Rs(rcd)

Fault loop impedance
Measuring range according to EN 61557 is 0.46 Q ... 9.99 kQ.

Measuring range (Q) Resolution (Q) Accuracy
0.00 ... 9.99 0.01 . -
0
100 999 0.1 +(5 % of reading + 10 digits)
100 ... 1999 1 + 10 % of reading

Accuracy may be impaired in case of heavy noise on mains voltage

Prospective fault current (calculated value)*

Measuring range (A) Resolution (A) Accuracy
0.00 ... 9.99 0.01
10.0 ... 99.9 0.1

Consider accuracy of fault loop

100.... 999 L resistance measurement
1.00k ... 9.99k 10
10.0k ... 23.0k 100
*in Zs(rcd) only
Nominal voltage range: ............ 50V ...500V (45 Hz ... 65 Hz)
No trip out of RCD.
Pass limits: ..., Appendix C
Test terminals:
| Zs(rcd), Rs(rcd) | TP1 test socket

3.14.3 High precision fault loop impedance Z mQL-Pe

Measuring range according to EN 61557: 12.0 mQ ... 1.999 Q

Measuring range (mQ) Resolution (mQ) Accuracy
0.0...199.9 0.1

[
200 .... 1999 1 5% +3mQ)
Nominal voltage range: ................... 100V ... 440V
Nominal frequency: ..........ccccvvvnnnnnn. 50 Hz

Maximum test current (at 230 V): ....154 A (10 ms)
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Calculation of prospective short-circuit current (standard voltage value):

230V
= Z

UL-PE=230V +£10 %

Calculation of prospective short-circuit current (non-standard voltage value):

IKMAX(L-PE) -

_ Cax

x UN(L—PE)
Z pe

— P2 2
ZL—PE - I?L—PE + ><L—PE

_ CMIN X UN(L—PE)

IKMIN(L-PE) - Z(L pHOT

Z pgyror = \/(1-5 *R_pe )2 + Xi-PE

Un(L-PE) =230 V + 10 %

230V < Uy <400V

CMAX

1.05

1.10

Cwmin

0.95

1.00

Test terminals:

| ZmQL-Pe [ A1143: P1, P2, C1, C2

3.14.4 Contact voltage

Measuring range (V) Resolution (V) Accuracy

0... 100 1 +(10 % + 3 digits)

Test terminals:

High precision impedance
+ contact voltage

Al1143: P1,P2,C1,C2, S

3.15Line impedance

Line impedance
Measuring range according to EN 61557 is 0.25 Q ... 9.99 kQ.

Measuring range () Resolution (Q) Accuracy
0.00...9.99 0.01 : -
)
100 .. 999 01 +(5 % of reading + 5 digits)
100 ... 1999 1 + 10 % of reading

Prospective short-circuit current (calculated value)

Measuring range (A) Resolution (A) Accuracy

0.00 ... 0.99 0.01

1.0.... 99.9 0.1 Consider accuracy of line
100 ... 999 L resistance measurement
1.00k ... 99.99k 10

100k ... 199k 1000

26



MI 3321 MultiservicerXA Technical specifications

Test current (at 230 V): ............ 6.5 A (10 ms)
Nominal voltage range: ............ 30V ...500V (45 Hz ... 65 Hz)
Pass limits: ........ccooeevvviieiinnens See Appendix C
Test terminals:
| ZLINE | TP1 test socket

3.15.1 High precision line impedance

Measuring range according to EN 61557 is 12.0 mQ ... 1999 mQ

Measuring range (mQ) Resolution (mQ) Accuracy
0.1...199.9 0.1

0
200 ... 1999 1 #(5 % +3mQ)
Nominal voltage range: ................... 100V ...440V
Nominal frequency: ...........cccvvvnnneee. 50 Hz

Maximum test current (at 400V): .....267 A (10 ms)

Calculation of prospective short-circuit current (standard voltage value):

=22 ULN=230V£10%
400V
= Og ULL =400V + 10 %

Calculation of prospective short-circuit current (non-standard voltage value):

| _ CMAX X UN(L—L) < 2 _ CMIN X UN(L-L) 2
KMAX3ph — \/g ZL . IKMIN3ph - \/§ x

Z yror
axzon = M leninzon = M
- Z 1yrot
ey = m IKMIN(L—N) - M
- Z nHot

Z, = \/RE-L +XE, Ziyror = \/(15 x RL—L)2 +XE,
Zin=A REy+XEy Lot = \/(1-5 x RL-N)2 +XEn

Un(L-N) =230V £10 %
< <

UuL-L) =400V +10% |20V <Un<400V

Cwmax 1.05 1.10

Cuin 0.95 1.00

Test terminals:

| High precision impedance | A1143: P1, P2, C1, C2
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3.16 Voltage, frequency, and phase rotation

3.16.1 Phase rotation

| Result displayed

| 1.2.30r3.2.1

Nominal system voltage range:

Nominal frequency range: ........

Test terminals:

100V ac ... 550 V ac
14 Hz ... 500 Hz

| Phase rotation

| TP1 test socket

3.16.2 \Voltage, Frequency

Range Resolution Accuracy
0...550V 1V +(2 % of reading + 2 digits)
Range (Hz) Resolution (Hz) Accuracy
0.0, 14.0 ... 499.9 0.1 +(0.2 % of reading + 1 digit)

Result type: .....ccoooeeevvviiiiieeeee,
Nominal frequency range: ........
Nominal voltage range: ............

Test terminals:

True r.m.s. (trms)
0 Hz, 14 Hz ... 500 Hz
10V ...550V

| VOLTAGE

| TP1 test socket

3.17 General data

Power supply
Rated supply voltage:...............
Supply voltage tolerance: .........

Rated DUT: ..o

Overvoltage category
Instrument: ......coovveveieiiiiiien,

Universal test cable: .................
AlItUDe: e

Protection classification
HV output: ...
TP1 test socket: ....oovvveveveninnnn..

115V /230V AC

+10 %

50 Hz, 60 Hz

300 VA (without DUT)

16 A resistive, 1.5 kW motor

Cat Il / 300 V
Cat 11/ 300 V
Cat Il / 300 V
300 V CAT Il
300 V CAT Il
<2000 m

Class |
Class I, double insulation
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Power supply:.....cccoooviiieiinnnn, Class |

Pollution degree: ..........ccceee. 2

Degree of protection:................ IP 50 (closed and locked cover)
................................................. IP 20 main test socket

CasSe: ..o, shock proof plastic / portable

Display: ...coooevieiiiii e 240*128 dots graphic matrix display with backlight
1Y/ 1T 4 T ] o 6000 memory locations

Communication interface

38232 interfaces:.........c......o... 1200 bps ... 115200 bps, 1 start bit, 8 data bits, 1 stop
tF)Qlt8232 connectors:.........cc........ 9-pin sub miniature type D, female

USB interface: ........c.ccccvvvennnn. 1200 bps ... 115200 bps

USB connector: .........ccccccuvveeenn. type B

Insulation:

Communication ports to PE.:..... 600 kQ, 5 %

Dimensions (wxhxd): ............... 41.0cm x 17.5cm x 37.0 cm
Weight

Reference conditions
Reference temperature range: . 15°C ... 35°C
Reference humidity range: ....... 35% ... 65 % RH

Operation conditions
Working temperature range:..... 0°C...40°C
Maximum relative humidity: ...... 85 % RH (0 °C ... 40 °C), non-condensing

Storage conditions

Temperature range:.................. -10°C ... 60 °C

Maximum relative humidity: ...... 90 % RH (-10 °C ... 40 °C)
80 % RH (40 °C ... 60 °C)

Accuracies apply for 1 year in reference conditions. Temperature coefficient outside
these limits is 0.2 % of measured value per °C plus 1 digit, otherwise noted.

Fuses
Test socket protection: ............. 2XxT16 A/250V, 1500 A, 6.3 mm x 32 mm
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4 Main menu and test modes

The MultiservicerXA instrument has a user-friendly manipulation. By pressing only a few
keys most of the actions can be done. The menu tree of the instrument has been
designed to be simple to understand and easy to operate.

The instrument can test electrical equipment in four operating modes:

- PAT testing operating mode,

- Machine testing operating mode,

- Switchgear testing operating mode,
- All tests operating mode.

4.1 Help menus

The measurement help menus are available in single and autotest modes. They can be
accessed with the key HELP before the START key is pressed to initiate the
measurement.

Help menus contain schematic diagrams for illustration of proper connection of DUT to
the PAT testing instrument.

Keys in help menu:

PgUp (F1) / PgDown (F2) | Selects next / previous help screen.
ESC Returns to the last test / measurement menu.

Laoa

™ ™
o o
2 I:I @ e 2
0 === ¢ O
g/ R g

Example of help screens

4.2 Instrument main menu

From the Instrument main menu four different instrument operation menus and the
General Settings menu can be set:
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MAIM MEMU 21-Dec—E3 19:31

FPAT TESTIHG
MACHIHE TESTIHNG

I 541 TCHGEAR TESTIHG I

ALL TESTS

GEHERAL SETTIHGS

I DY DR DR B
Instrument main menu

Keys in instrument main menu:

AlvY Select one of the following menu items:

<PAT TESTING>, a group of tests intended for testing electrical devices,
see chapter 5;

<MACHINE TESTING>, a group of tests intended for testing electrical
equipment of machine, see chapter 9;

<SWITCHGEAR TESTING>, a group of tests intended for testing
switchgear units, see chapter 10;

<ALL TESTS>, all tests can be applied for testing of electrical
equipment, see chapter 11,

<GENERAL SETTINGS> the menu for general settings of the
instrument, see chapter 4.3,

ENTER Confirms selection.
ESC Returns to the Instrument main menu.
Note:

O The ESC key must be pressed more than once to return to Instrument main
menu from any submenu or selected function.

4.3 General settings menu

In the General settings menu the parameters of the instrument that are considered for
all operating modes, can be viewed or set.

B5—Arr—13 18114
[DATE-TIME |

LANGLUAGE Endlish
PRINT HERIDER
INSTRUMENT DATH
CONTRAST 49%
ORIGIMAL SETTIMGS
SET COMMUMICATIOM
EDIT DEUICE DATH
FRSSHORD

FESLLT Lorst

I B D B B
Setup menu

Keys in General settings menu:

AlY Select the setting to adjust or view:
<DATE/TIME>, day and time;
<LANGUAGE>, instrument language;
<PRINT HEADER>, printed header options;
<INSTRUMENT DATA>, various instrument settings;
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<CONTRAST>, LCD contrast;
<ORIGINAL SETTINGS>, factory settings;
<SET COMMUNICATION>, communication options;
<EDIT DEVICE DATA>, data for tested equipment ;
<PASSWORD?>, to access restricted options;
<RESULT>, to access menu for setting considered result.
ENTER Confirms selection.
ESC Returns to the Instrument main menu.

4.3.1 Setting date and time

Selecting this option will allow the user to set the date and time of the unit. The following
menu will be displayed:

21-Dec—-@3 13243

[DATE-TINME PN 12. 2008 19:43:55]
LAMNGURAGE Endlish

FRINT HEARDER

INSTRUMENT DATA

COMTRAST S2%
ORIGINMAL SETTINGS
SET COMMUNICATION
EDIT DEVICE DATA
FRSSHORD

SAUE B O UNDD B

Date and time menu

Keys in date/time menu:

</>» Select the field to be changed.

AlY Modify selected field.

SAVE (F1) | Confirms selection and returns to General settings menu.
UNDO (F2) . e :

ESC Discards modifications and returns to General settings menu.
Notes:

O Date is attached to each PAT autotest measurement results!
O Date format is DD-MM-YYYY (day—month—year).
O Date entry is checked for regularity and is not accepted in case of irregular date!

4.3.2 Language selection

Selecting this option will allow the user to select the language in the instrument. The
following menu will be displayed:

21-Tiec—B8 19244

Deutsch
[Enalish
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Language menu

Keys in Language menu:

AlY Select the language.
ENTER Confirms selection and returns to General settings menu.
ESC Discards modifications and returns to General settings menu.

4.3.3 Print header

Selecting this option will allow the user to set text of printing header. The print header is
appended to printout form when test results are printed using a serial printer.

BS-Har—2 14144 B5—Har—B2 143148

PRIHNT HEADER PR IHT HERADER
METRELE

© EDIT N [] [] [] SHJE B UNDO B

Print header menu Editing print header

Keys in print header menu:

EDIT (F1) Enters edit menu for entering print header.
ESC Returns to General settings menu.

Keys in print header edit menu:

Alphanumeric keys Entering header text
SAVE (F1) Confirms selection and returns to General settings menu.
UNDO (F2)

ESC Discards modifications and returns to General settings menu.

4.3.4 Viewing of instrument data

In this menu the following instrument data are shown:

- Producer name,

- Instrument name,
- Calibration date,

- Serial number,

- Firmware version.
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15-Jun-12 15227

INSTRUMENT DATA

FRODUCER : METREL d.d.
MAME :HMultiserwicer #A
CALIEBRATION DATE: 17-B5-12
SERIAL Ho.: 11831879
LVERSION: 1.52-EU

Adak . UerzHE &1 FHU: 1.19

Instrument data menu

Keys in instrument data menu:

MORE (F1) Switches between multiple screens.

3Ph>Dat (F2) | Receives instrument data from 3-Phase adapter.
ENTER .

ESC Returns to General settings menu.

Note:

O Operator cannot change any instrument data!

4.3.5 Display contrast adjustment

Selecting this option will allow the user to set LCD contrast. The following menu will be
displayed:

21-Dlec—@2 19:47

DATE~TIME

LANGUAGE Endlish
PRINT HEADER
INSTRUMENT DATA
[CONTRERET
ORIGINAL SETTINGS

SET COMMUMICATIOM
EDIT DEUICE DATH
FRASSHORD

Contrast menu

Keys in contrast menu:

AlY Modify contrast.
SAVE (F1) Confirms selection and returns to General settings menu.
LEJgI(E;)O (F2) Discards modifications and returns to General settings menu.

4.3.6 Resetinstrument settings
In this menu the following parameters can be set to their initial values:

- Al measurement parameters in single test mode,

- User defined tests are cleared,

- Custom autotest sequences are replaced by factory pre-programmed ones,
- PC baud rate is set to 115200 bps,

- Printer protocol is set to hardware handshaking — flow control (DTR).
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The following menu is displayed:

SETUP

IMSTRUMEMT SETT IHGS
RESET COMFIGUREATION TO DEFRULTS

Are you supre (YAHIT?

I DY D DN BN
Original settings menu
Keys in instrument settings menu:

Y Confirms reset to default values and returns to General settings menu.
N Returns to General settings menu without reset.
4.3.7 Communication settings

In this menu, the communication port and baud rate can be set for communication with
PC. Following menu will be displayed:

SET COMMUMICHTION

EOUD RATE
COM. FORT

| 1 1 5§ ]
Communication menu

Keys in set communications menu:

AlY Select the field to be changed.

ENTER Confirms selection and opens menu of selected option.

ESC Returns to General settings menu.

SET EBAUD REATE SET COM. PORT
EAUD RATE: COM. PORT:
1208
24868 LISE
42668
586
19268
I84E8A
S N D DY BN EED N D DY BN

Communication settings

Keys in communications port and baud rate menus:

YA Select the proper option.
SAVE (F1) | Confirms selection and returns to Set communications menu.
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ESC Returns to Set communications menu without changes.
Note:
O Only one port can be active at one time.

4.3.8 Edit User / device data menu

Select User / device data in General settings menu with A and Y keys and press
ENTER key to confirm. The User / device data menu is displayed.

EDIT DEVICE DHTH

[USEES |
TEVICES

TEST SITES
LOCATIONS

I T R N B
User / device data main menu

Keys in user / device data menu:

AlY Select the field to be changed.
ENTER Confirms selection and opens menu of selected item.
ESC Returns to General settings menu.

4.3.8.1 Users submenu

In this menu user names for up to 15 different users can be entered, edited and
selected.

SET USERS 2T7-Feb-83 14:84

[USER 1
USER

2
USER 3
USER 4
USER 5
USER &
USER T
USER &
, USER 3

ST Y B B S
Users submenu

Keys in set users menu:

AlY Select the user.

ENTER Confirms selection and returns to User / device data menu.
EDIT (F1) Confirms selection and opens User edit menu.

ESC Discards modifications and returns to User / device data menu.

Keys in user edit menu:

Alphanumeric keys Entering user name
SAVE (F1) Confirms entry and returns to User / device data menu.
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UNDO (F2)

ESC Discards modifications and returns to User / device data menu.

4.3.8.2 Devices submenu

In this menu, default lists of device names (up to 100) can be edited.
The list can be also downloaded to/ uploaded from the PC SW PATIinkPRO.
For more information refer to chapter 8.5 Data upload / download.

Select Device in User / device data menu by A and v keys and press ENTER key to
confirm. The following menu is displayed:

DEVICE 21-Dec—-83 19: 54

ju]
)
)
BN 000 =] TR G B

Devices submenu

Keys in device menu:

AlY

PgUp (F2) Select the device.

PgDown (F3)

ENTER Confirms selection and returns to User / device data menu.

EDIT (F1) Confirms selection and opens Device edit menu.

ESC Discards modifications and returns to User / device data
menu.

Keys in user edit menu:

Alphanumeric keys Entering user name

SAVE (F1) Confirms entry and returns to User / device data menu.
Eggo (F2) Discards modifications and returns to User / device data menu.

4.3.8.3 Test sites submenu

In this menu default lists of object names (up to 100) can be edited.
The list can be also downloaded to/ uploaded from the PC SW PATIinkPRO.
For more information refer to chapter 8.5 Data upload / download.
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SET TEST SITE 21-Dec—-@3 19:

[EUTILDIHG
BEUILDING
BUILDING
BUILDING
BUILDING
BUILDING
BUILDING
BUILDING

|} EUILDING

w000 =] O P G D[

EDIT N Fale B FaDown B

Test sites submenu

Keys in test sites menu:

AlY

PgUp (F2) Select the test site.

PgDown (F3)

ENTER Confirms selection and returns to User / device data menu.

EDIT (F1) Confirms selection and opens Test site edit menu.

ESC Discards modifications and returns to User / device data
menu.

Keys in user edit menu:

Alphanumeric keys | Entering test site name
SAVE (F1) Confirms entry and returns to User / device data menu.
UNDO (F2)

ESC Discards modifications and returns to User / device data menu.

4.3.8.4 Locations submenu

In this menu default lists of location names (up to 100) can be edited.
The list can be also downloaded to/ uploaded from the PC SW PATIinkPRO.
For more information refer to chapter 8.5 Data upload / download.

SET LOCATION 28-Feb-B3 163685

o
o
o
=
IR L L R ] & O
I

Locations / rooms submenu

Keys in device menu:

AlY

PgUp (F2) Select the location.

PgDown (F3)

ENTER Confirms selection and returns to User / device data menu.

EDIT (F1) Confirms selection and opens Location edit menu.

ESC Discards modifications and returns to User / device data
menu.
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Keys in user edit menu:

Alphanumeric keys | Entering location name.
SAVE (F1) Confirms entry and returns to User / device data menu.
UNDO (F2)

ESC Discards modifications and returns to User / device data menu.

4.3.9 Password

In password menu two independent passwords can be set.

ZE-Jun—16 @98 16

SET PAZSHORTD

[FESSHORD HU-TEST
FRSSHWORD GEMERAL

I D DY D N
Password menu

PASSWORD HV-TEST protects unauthorised access to HV-TEST function. When
correct password is entered, HV-TEST functions are unlocked until the instrument is
switched off. This password cannot be disabled and can only be reset by using “General
settings >> Original settings” option.

PASSWORD GENERAL protects:

- Entering Edit user menu,

- Editing measurement parameters in single / autotest custom test mode,
- Deleting stored results,

- Entering Original settings menu.

In password protected actions, it is necessary to enter the PASSWORD GENERAL
before deleting or editing the protected data. The instrument requires a password and it
will not allow changes unless the correct password has been entered. This password is
disabled by default.

BS-Mar-E8 14253

PASSWORD:

Enter new Password:

I D D DN N
Password edit menu
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Keys in password menu:

Alphanumeric keys | Entering password.
ENTER Accepts the password* and returns to Password menu.
ESC Discards modifications and returns to Password menu.

Please take a note of this password and keep it in a safe place.

*Notes:

O If there is no password protection, the instrument will request that you enter a new
password twice, once to confirm.

O If the instrument is already password protected, then the instrument will request the
old password before entering the new one twice, once to confirm.

O To disable the password protection, instead of entering a new password just press
the ENTER key when asked for a new password and confirmation and the
password will be disabled.

Contact your dealer if password is forgotten.

4.3.10 Result

In this menu it can be set which result is displayed at the end of measurement

BS—Arr—13 168214

DATE-TIME

LANGURGE Endlish
FRINT HEARDEE
INSTRUMENT DATRA
CONTRRST 3%
ORIGINAL SETTINGS

SET COMMUMICATION
EDIT DEUICE DATA
PASSWORD

Worst. I
SAUE B UNDO N [ ]

Result setting menu

Options in Result menu:

Last The last result is displayed at the end of the measurement.
Worst The worst result during the measurement is displayed at the end of the
measurement.

Keys in Result menu:

AlY Select Last or Worst option.
SAVE (F1) Confirms selection and returns to General settings menu.
LEJgI(E:)O (F2) Discards modifications and returns to General settings menu.

Note:
O The last result of Voltage, Power and HV test is displayed at the end of
measurement, regardless of settings in Result settings menu.
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5 PAT testing operating mode

The PAT testing operating mode is primarily intended for periodic testing and
maintenance of portable electrical appliances/devices and welding machines. The
instrument can test devices in the following modes:

- Single test mode,

- Several autotest modes.

After the instrument is switched on, the last menu used will be displayed.
Note:

O For testing 3-phases appliances and/or welding machines the 3-phase operation
mode must be enabled and the MultiservicerXA must be connected to a Metrel
A1322 or A1422 3-phase Active GT / Machine adapter (Plus).

5.1 PAT testing main menu

From the PAT testing main menu all instrument functions relevant for PAT testing can
be selected.

FHT TESTING

[UIE_ORGANIZER |
AUTOTEST CUSTOM

FROJECT AUTOTESTS

BARCODE ~ TAG

SINGLE TEST
RECALL-DELETE~SEND MEMORY
DATA UPLOARD-DOWHLOAD

SETUF

PAT testing main menu

Select the function you want to perform by using A and Y keys and press ENTER key
to confirm. To return to the previous menu press the ESC key.

5.2 VDE organizer menu

This menu offers creation and performing of VDE compatible test sequences. The
sequence setup and its parameters are exactly the same as suggested in the VDE
0701-0702 standard.

When an autotest sequence has been created in the VDE organizer, it can be run as an
autotest or stored in the Custom Autotest menu.

UDE ODRGHNIZER

Standard: VDETAL TE2
Device class HI |

isual test
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VDE organizer menu

See chapter 7.1 VDE organizer for more information.

5.3 Autotest custom menu

The menu contains a list of custom prepared autosequences.

Two sets (one for portable appliances and one for welding machines) of pre-
programmed often used autotest sequences are added to the list by default.

Two sets of up to 50 custom autotest sequences can be pre-programmed in this
autotest mode.

Custom autotests can be also downloaded to/ uploaded from the PC SW PATIinkPRO.

AUTATEST CUSTOM 21-Nec—A3 19:58 AUTOTEST CUSTOM
i [C1_1_T=so ELT ] + K11_ Iso_MorUmd
Cl_1_Ia —lso_Schut=z
Cl_1_TIa_EBLT | _4=3ZA_Risiko |
Cl_Z_Iso _4=32A_Normal
Cl_2_Ibs K11 _<=32A_Schutz
Cl_1_Isola K11_»>32A_Ri=siko
Cl1_I=olaBLT K11_*>3ZA_Normal
n Cl_2_Iso_Ibs n K11_>32A_Schut=z
Press START to run Hutolest Press START to run Autotest
UIEW 1 BIELETE BWELDI N VIEW B B IELETE B AFFL.
Autotest custom menu Autotest custom menu
— portable appliances — welding machines

See chapter 7 Autotest sequences for detailed description about this test mode.

Note:

O 3-Phase adapter A1422 combined with the MultiservicerXA instrument should be
used for welding machine tests.

5.4 Project autotests menu

The Project autotest is a tool that simplifies and speeds up periodic testing of DUTSs.
The main idea is to re-use known and stored data about the DUT.

SERRCH FROJECT AUTOTEST S—Mau—-E3 12:173

[ DEUICE: # ]
USER: #
TEST SITE: *
LOCATION:
DATE: 81.481.2888-12. 65, 2689

Project autotest starting menu example

See chapter 7.3 Project autotests for detailed description about this autotest mode.
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5.5 Barcode/TAG menu

Barcode / TAG menu supports operation with barcodes and RFID tags.

B-May-12 13117

BARCODE -~ TAG

BHRCODE

< TAG

[BARRCODE TEST
TAG TEST

[BARCODE_TEST

BHELDINGE [ ] [ ]
Autotest barcode/ tag menu

— portable appliances

See chapter 7.4 Barcode/TAG menu for more information.

5.6 Single test menu

§ FFFL. 1

Autotest barcode menu
— welding machines

In single test menu individual tests can be performed. Two single test menus are
available (one for portable appliances and one for welding machines).

SIMGLE TEST

15-Jun—12 15: 3>

B9-Mauy-12 13: 28 SIMNGLE TEST

[ERRTH EOKD ] [EFE
IMSULATION RIS0 LN-FE
IMSULATION =. RISO W-FE
SUE LERKAGE RISO LHN-W
SUE LERKAGE =. RISO LN-F
LERKRAGE I LEAK-H
TOUCH LERKAGE I DIFF
FOLARITY TEST I TOUCH

H CLAMP CUREENT 4 U MO LOAD

[ ] ] [ TA=T | [] [ ]

§ HPFL.

Single test menu
— portable appliances

Single test menu
— welding machines

See chapter 6 Single test mode for detailed description about the single test mode.

Note:

O 3-Phase adapter A1422 combined with the MultiservicerXA instrument should be
used for welding machine tests.

5.7 Recall/ delete/ send results menu

Manipulation with stored data is allowed in this menu. Stored results can be recalled
according to DUT name and date, deleted or send to PC or printers.

SERRCH MEMORY

[ DeEUICE: +)f ]

USER: #
TEST SITE: *
LOCATION:
DATE: 81.81.2888-24, B3, 2689

MEMORY FREE

99, 9%
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Recall results menu

See chapters 8.2 Recalling results, 8.3 Deleting results and 8.4 Downloading and
printing results for more information.

5.8 Data upload / download menu

In this menu it is possible to upload different data from PC to the instrument:
- Stored test results and data (results, parameters, notes),
- List of default DUT and test site names,
- List of custom autosequences.

OATA UPLOAD-DOWMLOATD 28-Feb-02 14281

Readu ...

N DY DY DN BN
Upload of test data menu

See chapter 8.5 Data upload / download for detailed description about uploading /
downloading data from or to a PC.
5.9 Setup menu

In this menu general instrument parameters specific for PAT testing mode can be set.

[THSTEUMEHT SETTINGS |

I N T N R
Setup menu

5.9.1 Instrument settings

When an autotest is completed, additional data about the DUT and comments can be
appended to the autotest results before saving them. In the Instrument settings
submenu, the settings as to how the data changes between tests can be controlled.
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INSTRUMENT SETTINGS

[DEVICE Ho. FIELD increment]
TEST SITE FIELD rerlicate
LOCATION FIELD reprlicate
USER FIELD reklicate

DEVICE WAME FIELD rerlicate
4 EETEST PERIOD FIELD reklicate

EDIT N [ ] [ ] [ ]
Instrument settings menu

The following data can be controlled between tests:

- Device number,

- Test site,

- Location,

- User,

- Device name,

- Retest period

- Repairing code,

- Comments,

- Barcode systems.

See chapter 8.6.1 Instruments settings for more information.
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6 Single tests in PAT testing mode

In the single test mode two sets of individual tests can be performed:
- Single tests for appliances,
- Single tests for welding machines.

This is especially helpful for troubleshooting.

Note:
O Single test results cannot be saved in PAT testing operating mode.
O For testing 3-phase appliances or welding machines the 3-phase operation mode

must be enabled and the MultiservicerXA must be connected to a Metrel 3-phase
adapter:

- A1322 — for 3-phase appliances,
- A1422 — for 3-phase appliances and single phase or 3-phase welding machines.

6.1 Performing measurements in single test mode

Select Single test in PAT testing main menu by using A and Y keys and press
ENTER key to confirm. The Single test menu is displayed.

SINGLE TEST @3-Mau-12 13: 26 SINGLE TEST 15-Jun—12 15: 33
[EEETH_EOND | [EFE |
IMSULATION RIS0 LN-FE
IMSULATION 5. RISO W-FE
SUE LERKAGE RISO LHN-k
SUE LERKAGE 5. RISO LN-F
LERKRIGE I LEAE-MW
TOUCH LERKAGE I DIFF
FOLARITY TEST I TOUCH

H CLAMP CUREENT 4 U MO LOAD
B B NWELDINGE | I T N W —
Single test menu Single test menu
— portable appliances — welding machines

Press (F4) WELDING or APPL. to switch between the two sets of single tests (if
applicable).

In Single test menu select single test by using A and Y keys and press ENTER key to
confirm.

Editing test parameters

Test measurement parameters of the selected single test are displayed in the top right
corner of the display.

They can be edited by pressing the EDIT(F1) button and selected with by A and v keys
The selected parameter is highlighted. Its value can be set by using < and > keys.

Note:
O To keep new settings, press SAVE(F1) key.
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6.2 Measurements — Single tests for appliances

6.2.1 Earth bond resistance

This test ensures that the connections between the protective conductor terminal in the
mains plug of the DUT and earthed accessible conductive parts of the DUT (metal
housing) are satisfactory and of sufficiently low resistance. This test has to be
performed on Class 1 (earthed) DUT.

The instrument measures the resistance between mains test socket's PE terminal/ PE
terminal (only if test current of 200 mA is set) and S/C1 terminal.

EARTH EOND 21-Dec—E2 2E:E5
SIMGLE TESTS
OUTPUT: 1@A™

LIMIT : @.38Q
—_—— = i TIME : o=

Fress STHRT ke for new test.
EDNIT B HELF N [] []

Earth bond menu

Test parameters for earth bond resistance measurement

OUTPUT Test current [200 mA, 10 A]
LIMIT Maximum resistance [0.01 Q2 ... 0.09Q,0.1Q...090,10Q ... 9 Q]
TIME Measuring time [5s,10s,30s,60s, 120 s, 180 s]

Test circuit for earth bond resistance measurement

903 |)
[;,\
PDE
|

gDﬂE =

(@

Measurement of earth bond resistance of class | DUT

Earth bond resistance measurement procedure

Select the EARTH BOND function.

Set test parameters.

Connect device under test to the instrument.

Connect test lead to S/C1 output on the instrument.

Connect S/C1 lead to accessible metal parts of the device under test (see figure
above).

Press the START key for measurement.

Oooooao

O
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EARTH EOND 11-Jun—-12 11:28 EARTH EOND 11-Jun-12 11:25
SIMGLE TESTS SIMNGLE TESTS
QUTPUT: 286mA™~ QUTPUT: 288mA™

B.01. @ 5.83. @ e
PASS [ZY

Frress STHRT key for new test. FPress STHRT key for new test.
EDIT B HELF B CAL N [ EDIT B HELF B CHAL N [ ]

Examples of earth bond resistance measurement results

Displayed results:
Main result.............. earth bond resistance

Note:
O Consider displayed warnings before starting measurement!
O HW 4.x or higher :
When PRCD test is enabled in autotest sequence then mains supply voltage is
applied on test socket during earth bond test (if selected in autotest sequence).

6.2.1.1 Compensation of test leads resistance

Test leads compensation is required to eliminate the influence of test leads resistance
and instrument’s internal resistance. If a compensation value is stored this is indicated

in the message [C.

Compensation of test leads resistance procedure

Select the Earth Bond function.

Set test parameters.

Connect S/C1 test probe to the instrument and short it with PE pin of test socket.
Press the CAL (F3) key for measurement.

If the calibration was performed successfully, is displayed.

Oooooao

Notes:

O 5.00 Q is the limit value for resistance compensation. If the resistance is higher
then the calibration value is reset to the default value and the compensation
message disappears.

O Both 200 mA and 10 A earth bond functions are compensated at the same time.

O The lead compensation is very important to obtain correct results especially if long
test leads are used.

6.2.2 Insulation resistance

The insulation resistance test checks the resistance between live conductors and
earthed (or isolated) accessible metal parts of an DUT. This test can disclose faults
caused by pollution, moisture, deterioration of insulation metal etc.
The instrument measures the insulation resistance between:

- Mains test socket (L+N) and PE / (S/C1) test terminals, and

- LN and PE / (S/C1) test outputs.
This function is primarily intended for testing Class | DUTSs.
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TMSULATION 21-Tec—-E3 2@: 12

SIMGLE TESTS
OUTPUT: Saau=

LIMIT & 1.08MQ
—_—— e — ik TIME : as

Press STHRT ke for new test.
EDIT B HELF N [] [ ]

Insulation menu

Test parameters for insulation resistance measurement

OUTPUT Test voltage [250 V, 500 V]

LIMIT Minimum resistance [0.10 MQ, 0.30 MQ, 0.50 MQ, 1.00 MQ, 2.00
MQ, 4.00 MQ, 7.00 MQ, 10.00 MQ, none]

TIME Measuring time [5s,10s,30s, 60 s, 120 s, none]

Test circuits for insulation resistance measurement

<

®

L
N
PE
% METREL —'—;:;E L jf20en
—T ME [ IET RS
N p——
- PE
QP
A :
Insulation (MQ) i

Measurement of insulation resistance of fixed installed DUTSs of Class |

Insulation resistance measurement procedure

O Select the Insulation function.
O Settest parameters.
O Connect device under test to the instrument (see figures above).
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For fixed equipment:

Disconnect mains supply of the fixed equipment;

Connect LN test socket of the instrument to L/N terminals of the fixed equipment;
Connect PE test socket of the instrument to metallic enclosure of the fixed
equipment.

Press the START key for measurement.

Ooooan

O

IHSULAT I10OH B3-Mar-A3 B9 45 IMSULAT IOH BS5-Mar-A3 B9t 45
SINGLE TEST SINGLE TEST
OUTPUT: Z5El=

18 94 LIMIT : 4. B8MR 1 885 LIMIT ¢ 4. B8M%
* Pk TIME & 35s * st TIME ¢ 5=

OUTPUT: Z5El=

pasSISEE I F A 1L

Press START key for new test. Press START kew for new test.
EDIT B HELF 1 [ ] [] EDIT B HELF 1 [ ] [ ]

Examples of insulation resistance measurement results

Displayed results:

Main result.............. Insulation resistance
Notes:
O Leakage currents into the S/C1 input will influence insulation resistance
measurement.
O When S/C1 probe is connected during the test then the current through it is also
considered.
O The DUT should be de-energized before the measurement!
O Consider any warning on the display before starting the measurement!
O Do not touch or disconnect the DUT during the measurement or before it is fully

discharged! The message »Discharging...« will be displayed while the voltage on
the DUT is higher than 20 V!

6.2.3 Insulation resistance - S

The insulation resistance test checks the resistance between live conductors and
isolated accessible metal parts of DUT. This test can disclose faults caused by pollution,
moisture, deterioration of insulation metal etc.
The instrument measures the insulation resistance between:

- Main test socket (L+N) and S/C1 test terminals, and

- LN and S/C1 test sockets.
This function is primarily intended for testing Class Il DUTs and Class Il parts of Class |
DUTs.

TMSULATION 5. 21-Dec—E2 2E: 14

SIMGLE TESTS
OUTPUT: 258U=

LIMIT @ @.25MQ
— e — — i TIME : o=

[sren L A5

Fress STHRT ke for new test.
EDNIT B HELF N [ ] []
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Insulation S. menu

Test parameters for insulation resistance measurement

OUTPUT Test voltage [250 V, 500 V]

LIMIT Minimum resistance [0.10 MQ, 0.25 MQ, 0.50 MQ, 1.00 MQ, 2.00
MQ, 4.00 MQ, 7.00 MQ, 10.00 MQ, none]

TIME Measuring time [5s,10s,30s,60s, 120 s, none]

Test circuits for Insulation - S resistance measurement

O,

40,

O

1

On/off

% METREL

Z
|3
E

g

1S

Insulation (MQ

Measurement of insulation resistance of accessible isolated conductive parts of fixed

installed DUTs

Insulation resistance S measurement procedure

OOoooooOoooan

Select the Insulation resistance S function.

Set test parameters.

Connect device under test to the instrument (see figures above).

Connect S/C1 probe to accessible conductive parts of the DUT

For fixed equipment:

Disconnect mains supply of the fixed equipment;

Connect LN test socket of the instrument to L/N terminals of the fixed equipment;
Connect S/C1 probe to accessible conductive parts of the fixed installed DUT
Press the START key for measurement.
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INSULATION S. 21-Tiec—RES 2@ 16
SINGLE TESTS SINGLE TESTS
OUTPUT: Z5alU-=

S 19 9 LIMIT =  @.25Mn B 182 LIMIT :  @.25He
. Fst TIME = 5= . st TIME : S=

INSULATION S. 21-Dec—-B3 20:1T

OUTFUT: Z256l=

m [sre1] L AEE EIE [sre L [ A

Frress STHRT key for new test. FPress STHRT key for new test.
EDIT N HELF R [ ] [ EOIT B HELF N [ ] []

Example of insulation S. resistance measurement results

Displayed results:
Main result.............. Insulation resistance (LN — S)

Notes:

O If a Class | device is connected to the mains test socket the currents flowing
through the PE terminal will not be considered.

O The DUT should be de-energized before the measurement!

O Consider any warning on the display before starting the measurement!

O Do not touch/ disconnect the DUT during the measurement or before it is fully
discharged! The message »Discharging...« will be displayed while the voltage on
the DUT is higher than 20 V!

6.2.4  Substitute leakage current

Leakage currents between live conductors and accessible metal parts (housing, screws,
handles etc.) are checked with this test. Capacitive leakage paths are included in the
result too. The test measures the current flowing at a test voltage of 40 VAC and the
result is scaled to the value of a nominal mains supply voltage of 230 VAC.
The instrument measures the insulation resistance between:

- Main test socket (L+N) and PE / (S/C1) test terminals, and

- LN and PE / (S/C1) test sockets.
This function is primarily intended for testing Class | DUTSs.

SUB LERAKAGE B5—-Mar—-8g8 @9:51

SIMGLE TEST
OUTFUT: 4@~

LIMIT @ @.25mA
—_— — — —mH TIME : 5=

Press START ke for new test.
~_EDIT HELF

Sub leakage menu

Test parameters for substitute leakage current measurement

OUTPUT Test voltage [40 V]

LIMIT Maximum current [0.25 mA, 0.50 mA, 0.75 mA, 1.00 mA, 1.50 mA,
2.50 mA, 3.50 mA, 4.00 mA, 4.50 mA, 5.00 mA, 5.50 mA, 6.00 mA,
7.00 mA, 8.00 mA, 9.00 mA, none]

TIME Measuring time [5s,105s,30s,60s, 120 s, none]
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pa ' \
Ej“. @@
@ - 0
L e
_ “_ = H! O
=
AL
G /

L

N

PE

% METREL —‘—E:;E [ | el
N N ([WEXT D
: Mains circt
1LN
Y PE
!P
- >
I Subleakage (mA) :

Measurement of substitute leakage current of fixed installed DUTSs of class |

Substitute leakage measurement procedure

Select the Substitute leakage function.

Set test parameters.

Connect device under test to the instrument (see figures above).

For fixed equipment:

Disconnect mains supply of the fixed equipment;

Connect LN test socket of the instrument to L/N terminals of the fixed equipment;
Connect PE test socket of the instrument to metallic enclosure of the fixed
equipment.

Oooooooao

O Press the START key for measurement.
SUE LEAKAGE 21-Tec—Eg8 ZE: 21 SUE LEAKAGE 21-Dec—HZ8 Zh: 22
SINGLE TESTS SINGLE TESTS

OUTPUT: 4@~ OUTPUT: 4@l
18 83 LIMIT ¢ 3.S58mA g 51 LIMIT :  3.S@mA
. mA TIME @ 5= . mA TIME @ S=

FAIL PASS

Fress STHRT key for new test. FPress STHRT key for new test.
EDIT HELF EDNIT HELF

Example of substitute leakage current measurement results

Displayed results:
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Main result.............. substitute leakage current

Notes:

O Consider any displayed warning before starting measurement!

O When S/C1 probe is connected during the test then the current through it is also
considered.

O Substitute leakage current may differ substantially from that of conventional
leakage current test because of the way the test is performed. For example, the

difference in both leakage measurements will be affected by the presence of
neutral to earth noise suppression capacitors.

6.2.5 Substitute leakage - S

Leakage currents between live conductors and isolated accessible metal parts (screws,
handles etc.) are checked with this test. Capacitive leakage paths are included in the
result too. The test measures the current flowing at a test voltage of 40 V AC and the
result is scaled to the value of a nominal mains supply voltage of 230 V AC.

The instrument measures the insulation resistance between:

- Main test socket (L+N) and S/C1 test terminals, and
- LN and S/C1 test sockets.

This function is primarily intended for testing Class Il DUTs and Class Il parts of Class |
DUTSs.

SUE LERKAGE 5.
SIMGLE TESTS

21-Tec—-@3 2@: 24

OUTPUT: 4@l

LIMIT & @.58mA
- — — —mnA TIME ¢ 18s

Press STHRT ke for new test.
EDIT B HELF N [ ] []

Sub leakage S menu

Test parameters for substitute leakage S current measurement

OUTPUT Test voltage [40 V]

LIMIT Maximum current [0.25 mA, 0.50 mA, 0.75 mA, 1.00 mA, 1.50 mA,
2.00 mA, 2.50 mA, 3.00 mA, 3.50 mA, none]

TIME Measuring time [5s,10s,30s, 60 s, 120 s, none]
Test circuits for substitute leakage S measurement

ol | [l
=] fElo)

1906 )

= |
_,:@ A s =
& [/ INSULATING SUPPORT

+
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Measurement of substitute leakage current of class Il DUT

L
N
PE 1
|
% METREL —l—: Il;E L f] Qo
N N |E:E£:ﬁ:};
- LN Mains circut
1
H PE
C"E —fe
Subleakage (mA) ;

Measurement of substitute leakage of accessible isolated conductive parts of fixed
installed DUTs

Insulation resistance S measurement procedure

Select the Substitute leakage S function.

Set test parameters.

Connect device under test to the instrument (see figures above).

Connect S/C1 probe to accessible conductive parts of the DUT.

For fixed equipment:

Disconnect mains supply of the fixed equipment;

Connect LN test socket of the instrument to L/N terminals of the fixed equipment;
Connect S/C1 probe to accessible conductive parts of the fixed installed DUT
Press the START key for measurement.

OoooooOoooan

SUE LERKAGE S. 21-Dec-B2 28: 265

SUE LEAKAGE S. 21-Dec-B3 201 25
SINGLE TESTS SINGLE TESTS
OUTPUT: 4@y~

8 25 LIMIT ¢  @.58mA 1 84 LIMIT ¢ @, 56mA
. mA  TIME : 16s . mA  TIME : 16s

QUTFUT: 4@~

PASS FAIL

Press START key for new test. FPress START keu for new test.
EDIT HELF EDIT HELF

Example of substitute leakage S current measurement results

Displayed results:
Main result.............. substitute leakage current LN-S

Notes:
O Consider any displayed warning before starting measurement!
O If a Class | device is connected to the mains test socket the currents flowing
through the PE terminal will not be considered.
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6.2.6

Differential leakage current

The purpose of this test is to determine the sum of all leakages flowing from the live
conductor to the earth. Because the differential method for determining leakage current

is used the full and true DUT leakage current is always measured, even when parallel
current paths to ground exist in the DUT.

LERKAGE 21-Dec—E3 28225
SIMGLE TESTS
OUTRUT: Z3al~

LIMIT ¢ 1.68mA

—_— — — —mH TIME : S=

i A

Press STHRT key for new test.
EDIT B HELF N [ ] []

Differential leakage current menu

Test parameters for differential leakage current measurement

OUTPUT | Test voltage [230 V]

LIMIT Maximum current [0.25 mA, 0.50 mA, 0.75 mA, 1.00 mA, 1.50 mA,
2.50 mA, 3.50 mA, 4.00 mA, 4.50 mA, 5.00 mA, 5.50 mA, 6.00 mA, 7.00
mA, 8.00 mA, 9.00 mA, none]

TIME Measuring time [5s,10s,30s, 60s, 120 s, none]

Test circuit for differential current measurement

- ' \
O =
@ . ‘e
JmE e
7 @Ene N
AL

\ | S

Measuring of differential current

Differential current measurement procedure

O Select the Differential function.

O Settest parameters.

O Connect device under test to the instrument (see figure above).
0O Press the START key for measurement.
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LERKAGE 21-Dec-B3 20:31

R 21-Tiec—RE 2@: 23
SINGLE TESTS SINGLE TESTS
OUTPUT: Z3aEU~ OUTFUT: 23al™

B 91 LIMIT =  1.08mA 1 92 LINIT ¢ 1. Bens
. mA TIME = S mA TIME :
ey 1 23aL)

Frress STHRT key for new test. FPress STHRT key for new test.
EDIT N HELF R [ ] [ EOIT B HELF N [ ]

Examples of differential current measurement result

Displayed results:
Main result.............. differential leakage current

Notes:

O During the test, a mains voltage is connected to the DUT. If DUT contains moving
parts, make sure that it is safely mounted or protected to prevent possible danger
to the operator or damage to the DUT or surrounding environment!

O Consider any displayed warning before starting measurement!

O The instrument automatically changes L and N polarity of connected DUT during
the test.

6.2.7 Touch leakage current

This test determines the current that would flow if a person touches accessible
conductive parts of the DUT.

The instrument measures the leakage current flowing through the S/C1 probe into earth.
The DUT can be powered from the mains test socket or directly from the installation
(fixed installed equipment).

TOUCH LEAKAGE 21-Dec—E3 28234

SIMGLE TESTS
OUTPUT: 23@~

LIMIT * @A.58mA
— e — TIME @ S=

s 2 A

Press STHRT key for new test.
EDNIT B HELF N [ ] []

Touch leakage menu

Test parameters for touch leakage current measurement

OUTPUT | System voltage [230 V]

LIMIT Maximum current [0.25 mA, 0.50 mA, 0.75 mA, 1.00 mA, 1.50 mA, 2.00
mA, none]

TIME Measuring time [5s,10s,30s, 60s, 120 s, none]

Test circuits for touch leakage current measurement
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accessible conductive part
not connected to PE

R

eo0e0

Measurement of touch leakage current

L
N
PE
¥ METREL —’::-;—E- L f] Qe
— U e T
' Main i
—) (S PE
L i LN
u i PE
| Touch leakage (mA)] ;

Measurement of touch leakage current on a fixed installed DUT

Touch leakage current measurement procedure

O Select the Touch leakage function.
O Settest parameters.
O Connect S/C1 probe to accessible conductive parts of the DUT (see figures
above).
O For Portable appliance/device:
O Connect device under test to the instrument.
O For fixed equipment:
O Power on the fixed equipment;
O Press the START key for measurement.

TOUCH LEAKAGE

e TOUCH LERKAGE
OUTPUT: 2380~ SINGLE TEST OUTPUT: 2380~

8 21 LIMIT &  8.58mA g 94 LIMIT & . 56m0
* mA TIME = S5 . mA TIME : Ss

PASSIEEESES FAIL

Press STHRT ked for new test. Press START keu for new test.

EDIT N HELF B ] i
Examples of touch leakage current measurement results

Displayed results:
Main result.............. touch leakage current
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Notes:

O During the test, a mains voltage is connected to the DUT. If DUT contains moving
parts, make sure that it is safely mounted or protected to prevent possible danger
to the operator or damage to the DUT or surrounding environment!

O Consider any displayed warning before starting measurement!

O The instrument automatically changes L and N polarity of connected DUT during
the test.

6.2.8  Polarity test

This test checks the polarity of a supply cords.

In the Normal mode the test is performed with internal low voltage sources.

The Active mode is intended to test cords/ leads with integrated RCD protection. Mains
voltage is applied to the tested cord in order to operate the RCD during the test.

The following faults can be detected: L open, N open, PE open, L-N crossed, L-PE
crossed, N-PE crossed, L-N shorted, L-PE shorted, N-PE shorted, multiple faults.

FOLARITY TEST 11-Jun—-12 11:33
SIMGLE TESTS

TEST ¢ normal

)
IEC

Press STHRT key for new test.
EDIT HELF

Polarity test menu

Test parameters for polarity test

| TEST | Type of polarity test [normal, active]

Test circuit for polarity test

pe SR

.

@ 4 ~

@

o

=

@60
\C | J

|

Polarity test of IEC cord

Polarity - Standard test procedure

O Select the Polarity test function.
O Select the normal test sub-function.
O Connect tested IEC cord to the instrument (see figure above).
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=

Press the START key for measurement.

Polarity - Active test procedure

O
O

Select the Polarity test function.

Select the active test sub-function.

Connect tested IEC cord with RCD protection to the 3 Phase adapter A1322 /
Al1422 (see A 1322/ A 1422 Instruction manual).

Press the START key for measurement.

Switch ON the appliance (RCD) within 5 seconds and follow the instructions on the
display.

Switch ON the RCD again if necessary.

FOLARITY TEST 11-Jun—-12 11: 34 POLARITY TEST 11-Jum-12 11:32
SINGLE TESTS SINGLE TESTS
TEST = normal TEST & rormal
= =
MULTIFLE FAULT
Fress STHRT key for new test. Press STHRT key for new test.
EDIT B HELF N [ ] [] EDIT B HELF N [] []

Examples of polarity test result

Displayed results:

Main result.............. PASS/ FAIL, description of fault
Notes:
O Consider any displayed warning before starting test!

O
O

O

Active polarity test can only be performed with 3 Phase adapter (A1322 / A1422).
Active polarity test is intended for testing RCD equipped cords where RCD must be
supplied for proper operation.

In the active polarity test a switchover between phase and neutral at the mains test
socket is performed during the test. Although the switchover time is short it could
happen that the RCD switches off during the switchover. In this case the warning
‘SWITCH ON THE APPLIANCE’ is displayed again and the RCD must be re-
switched ON.

6.2.9 Clamp current test

This function enables the measurement of AC currents in a wide range from 1 mA up to
25 A with current clamps. Typical applications are:

measuring PE leakage currents through PE conductor in permanently installed
DUTs,

measuring load currents in permanently installed DUTS,

measuring differential leakage currents in permanently installed DUTSs.
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CLAMF CURREHT
SINGLE TEST

LIMIT ' @.25mA
—_—— — — A TIME : 2=

[=0]

Press START kew for new test.

Clamp current menu

Test parameters for clamp current measurement

LIMIT Maximum current [0.25 mA, 0.50 mA, 0.75 mA, 1.00 mA, 1.50 mA, 2.25
mA, 2.50 mA, 3.00 mA, 3.50 mA, 5.00 mA, 9.00 mA]
TIME Measuring time [5s,10s,30s, 60s, 120 s, none]

Test circuit for clamp current measurement

®)
@/

0. @®

Connecting current clamp to the instrument

Clamp current measurement procedure

Select the Clamp current function.

Set test parameters.

Connect the current clamp to the instrument (see figure above).
Embrace wire(s) that has to be measured with current clamp.
Press the START key for measurement.

Oooooao

CLAMP CURREMT

CLAMF CURREHT BS—Mar—@3 11:23
SIMGLE TEST SINGLE TESTE

8 52 LIMIT &= 1.@EmA g 36 LIMIT : @.25mA
. mA TIME : 1@= . mA  TIME : GSs

Press START keuw for new test. Press START ked for new test.
ELTT B _HELE N § i
Examples of clamp current measurement result

Displayed results:
Main result.............. clamp current

Notes:
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O When measuring leakage currents, the neighboring magnetic fields and capacitive
coupling (especially from the L and N conductors) can disturb the results. It is
recommended that the clamp is as close as possible to the grounded surface and
away from wires and other objects under voltage or carrying current.

O METREL offers high quality current clamps for this application.

O Green socket is intended for current clamp shield terminal, if exists. This will
improve measurement of leakage current. The socket is connected to internal

grounding system and through this to PE.

6.2.10 PRCD test

The purpose of this test is to ensure the proper operation of residual current devices
built into a DUTs and portable residual current devices. Trip-out time measurement

verifies the sensitivity of a PRCD at selected residual currents.

Warning!

0 MI 3321 checks voltages on TP1 before running test and disables test in
case the hazardous live voltage is detected on TP1 PE. In this case,
immediately remove supply from test circuit, find and eliminate problem

before any other activity!

Test parameters for PRCD test

IAN

Rated PRCD residual current [10 mA, 15 mA, 30 mA]

MODE

Type of PRCD test [single, auto]

If Single mode is selected:

Multi

Actual test current Iy [X 72, X 1, X 5]

Phase

Starting angle [0°, 180°, (0°,180°)]

%2

oS

positive start polarity negative start polarity

(0% (180°)

PRCD test current starting polarities

Trip-out time limits
Trip-out times according to EN 61540:

Vaxlan

IAn

5XIAN

| General RCDs (non-delayed)

tA> 300 ms

tA < 300 ms

th <40 ms

) Minimum test period for current of ¥2xl,y, RCD shall not trip-out.

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

Standard

VaxIan

[AN

5XIAN

EN 61540

300 ms

300 ms

40 ms

Circuits for testing PRCD
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‘- E——
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O - ® (®)

e

s =
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\Z 5/ |Portable RCD
—E3—

Testing of portable RCD (PRCD)

10 ]

E—
=
®- 9]

® ®

-

A =
anee :
v, 5/ | Portable RCD :
—s3— :
| A 1447 :

Testing of portable RCD (PRCD) using optional A 1447 adapter

FECD TEST
SINGLE TESTS
Tan ZEmH
Multi 1
—_—— S Phase 5"

Ul-pe=
Un—re=
Fress STHRT key for new test.
[

aL
aL

SAUE N HELF N

PRCD single test menu

6.2.10.1 PRCD single test

Trip-out time measurement procedure

PRECD TEST
SINGLE TESTS
TLan : 3EmA
%an x%

[ I H auto
el T e
ahn x5 1807 ————— m= T
Ik w2l ge ———— ms n!{

I:n Xi‘;: 128"° ms AL
Ul-fre=
Un—fre=

Press STHRT key for new test.
[ ]

ALl
all

SHUE B HELF R

PRCD autotest menu

Select the PRCD test function.
Select Single test mode.
Set test parameters.

Ooooan

PRCD on.

oo

Connect tested PRCD/ device to an external voltage socket (see figure above).
Depending on the type of PRCD, it may be necessary to manually switch the

Connect test lead toTP1 test socket of the instrument and the PRCD’s output.
Press the START key to perform measurement.
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O If both current polarities are selected:

O Reactivate tested PRCD

O Press the START key to perform measurement with opposite current polarity.

FECD TEST
SINGLE TESTS
Tan : 18mA

1.59 Multi = sl
mns Phase = an

Ul-pe=
Un—re=

Press START key for new test.
EDIT B HELF N | |

25-Mar—a3 13: 23

Mode @ sindle

FRCD TEST 20-Mar-@3 13:34

SINGLE TESTS
Lan : 18mA
Multi & ol
Tan xl |50 28 m= Phase @ B@°:12@°
Ian x1 18@° ZH M= pode : sindle
@iz
Ul—fre= 11U
Un—re= 1@l
FPress START keu for new test.

EDIT B HELF 1 [ | | |

Examples of PRCD test result

Displayed results:

Main result.............. last measured results
Sub-results............. all results are displayed as sub-results
Ul-pe .o, voltage U_.pe

6.2.10.2 Automatic PRCD test

PRCD autotest function is intended to perform a complete PRCD analysis. (trip-out

times at different residual currents and current phases) .

PRCD autotest procedure

PRCD Autotest steps

Notes

Select the PRCD test function.
Set Auto test mode.
Select test parameters.

Ooooan

PRCD on.

O

and the PRCD'’s output.
Press the START key.

Connect tested PRCD device to an external voltage
socket (see figure above). Depending on the type of
PRCD, it may be necessary to manually switch the

Connect test lead toTP1 test socket of the instrument

Start of test

Test with IAN, 0° (step 1).

PRCD should trip-out

Re-activate PRCD.
Test with IAN, 180° (step 2).

PRCD should trip-out

Re-activate PRCD.
Test with 5xIAN, 0° (step 3).

PRCD should trip-out

Re-activate PRCD.
Test with 5xIAN, 180° (step 4).

PRCD should trip-out

Re-activate PRCD.

Test with 2xIAN, 0° (step 5).

PRCD should not trip-out

O [OOooooonoaonono

Test with 72xIAN, 180° (step 6).

PRCD should not trip-out
End of test.
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FRCD TEST 25—Mar-a3
SINGLE TESTS
Tan : 18mA
Multi = =1
Tat xl [ 13 m= Phase : an
Ian xl  188A° ————- ns Mode * auto
eI — e 3
afl =a 1ok ————= =]
Ta xla B ———— mns
Iakn xwl: 18@° ms AL
Ul-pre= 11U
Un—fe= 111
SWITCH OM ECD

Step 1

25-Mar—-@3 14167

FRCD TEST

SINGLE TESTS
Tan : 18mA
Multi = =5
Tat xl o 19 m= Phase : an
Ian =1 18@° 28 m= pode f* auto
120 55 1eBs ———ome &23%
all =J  lad - ————= X
Ta xla B ———— mns
Iakn xwl: 18@° ms AL
Ul-pre= 11U
Un—fe= 111
SWITCH OM ECD

Step 3

PRCD TEST Z2a-Mar—-89 14:87

SINGLE TESTS
Tan i 1@mA
Pultd f sele
Tan =1 an 19 ms Phase : ae
Tan x1l  10@° 28 m= pMode f auto
%&n xg 183: E e =3aEL)
o ms
Tan wbe | _6°5 360 ns ,&nc
Tarm wiz 1240 me
Ul-pe=2311
Un—ke= @l
SWITCH OM RCO
Step 5 and

FRCD TEST
SINGLE TESTS
Lan : 18mA
Multi & ol
Tan xl |50 19 m= Phase @ 13@°
Iann x1 18@° 28 m= pode : auto
150 %2 1gge - - fis &mau
aflt =0 laod - —====7 [=X=]
Tan xla BY ————— s
Ian xl: 18@° s AL
Ul—fre= 11U
Un—te= 111

SWITCH ON RCD

Step 2

25-Mar—63 14167

FRCD TEST

SIMGLE TESTS
Lan : 18mA
Multi = =5
Tan xl |50 19 m= Phase @ 13@°
Iann x1 18@° 28 m= pode : auto
1292 188" 5 ome &mau
[+ [=X=]
Tan xla Be ————— s
Iati x%: 18@8° m= AL
Ul-pe= 111
Un—re= 1@l
SWITCH OW RCID
Step 4
PRECD TEST
SINGLE TESTS
Lan : 18mA
Multi @ xla
Ian x1 5hs 19 m= Phase @ 12@°
Ie=h x1  180° 19 m= Mode @ auto
150 52 1gBs e
ah 5
Ian wb:  @°3 308 me m
Iani xle 180°F 388 ms
—ke=
Un—fre= 2L
Press STHRT key for new test.
SO WGEE [ ]
Step 6

Individual steps in PRCD autotest

The test passes if the PRCD:
- Does not trip out at 2xl,y tests,

- Trips inside predefined time limits at Iy, and 5xly tests.

Displayed results:

Main result.............. last measured results
Sub-results............. all results are displayed as sub-results
Ul-pe .o, voltage UL-PE

Notes:

O Consider any displayed warning before starting measurement!

O For DUTs with integrated RCD the housing must be opened to access the RCD’s L

output terminal (this should only be performed by a competent engineer).

O Mains voltage is applied to the PRCD under test. Do not touch the equipment

under test or the test leads during the test!

O HW 4.x or higher :

When PRCD test is enabled in autotest sequence then mains supply voltage is

applied on test socket during earth bond test (if selected in autotest sequence).
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6.2.11 Power / Functional test

The DUT’s power consumption is measured in this test. The apparent power is an
useful indication of proper operation of the DUT.

FUHCTIONAL TEST 21-Dec—E3 282 5T
SIMGLE TESTS
OUTFUT: Z3al~

—_—— e — VA TIME : 38s
ey 1 231
| ||-n-""h- /&\ AC

Press STHRT key for new test.
EOIT N HELF N [ ]

Power/functional test menu

Test parameters for the Power / Functional test

OUTPUT System voltage [230 V]

TIME Measuring time [5s,10s,30s,60s, 120 s, none]

Circuit for the functional test

Functional test

Functional test procedure

O Select the Functional test function.

O Set measuring time.

O Connect tested DUT to the instrument (see figure above).
O Press the START key for measurement.

FUNCTIONAL TEST 21-Tec—-83 28: 59

SINGLE TESTS
OUTPUT: Z238u

B.83wn e :

i I

Time: 255

Press START keu for new test.
EDIT HELF

Example of apparent power measurement result

Displayed results:
Main result.............. apparent power
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Notes:

O During the test, a mains voltage is connected to the DUT. If DUT contains moving
parts, make sure that it is safely mounted or protected to prevent possible danger
to the operator or damage to the DUT or surrounding environment!

O Consider any displayed warning before starting measurement!

6.3 Measurements — Single tests for welding machines

Note:
O For testing welding machines the 3-phase operation mode must be enabled and
the MultiservicerXA must be connected to a METREL 3-phase adapter (A1422).

6.3.1  Continuity of the protective circuit

This test ensures that the connections between the protective conductor terminal in the
mains plug of the DUT and earthed accessible conductive parts of the DUT (metal
housing) are satisfactory and of sufficiently low resistance.
The instrument measures:
- the resistance between mains test socket's PE terminal/ PE terminal (only if test
current of 200 mA is set) and S/C1 terminal.
- the resistance between mains test socket's PE terminal on 3-phase adapter and
S/C1 terminal on MultiservicerXA.

B9-May—-12 13:25

SINGLE TEST
OUTFUT: Z868mA™

LIMIT ¢ @&.38%
—_——— —il TIME : =13

Fress STAHRT kew for new test.
EDIT HELF CAL

Continuity menu

Test parameters for continuity measurement

OUTPUT Test current [200 mA, 10 A]

LIMIT Maximum resistance [0.10 Q... 0.90 O, 1.00 Q]

TIME Measuring time [5s,10s,30s,60s, 120 s, 180 s]

Test circuit and measurement procedure for continuity measurement

For more information refer to chapter Measurements according to IEC/ EN
60974-4, paragraph Continuity of the protective circuit in 3-phase adapter
Instruction manual.

Result screens:
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B-Mau-12 13141

Bo—Mau-12 13242
Eia SINGLE TEST ias SINGLE TEST
OUTEUT: 2acma™ OUTPUT: 2@Ema™
B 16 LIMIT :  @.3a60 5 19 9 LIMIT : @, 3am
. 1] TIME = 5= . i TIME : S=

PASS FAIL

Frress STHRT key for new test.
EDIT B HELF B CAL N [ EDIT B HELF B CHAL N [ ]

Examples of continuity measurement results

FPress STHRT key for new test.

Displayed results:
Main result.............. resistance

Note:

O Consider displayed warnings before starting measurement!

O For compensation of test leads Description in chapter 6.2.1.1 Compensation of test
leads resistance can be used as reference.

6.3.2 Insulation resistance (supply circuit to protective circuit)

The insulation resistance test checks the resistance between the primary supply circuit
and the protective circuit (protective earth) of the welding machine.
The instrument measures the insulation resistance between:

- mains test socket's live terminals and mains test socket's PE terminal on 3-phase
adapter (A1422).

RIS0 LN-FE E9-Mau—-12 14:
Eiglal SINGLE TEST

OUTPUT: SaEa=
LIMIT ¢ 18.88mMi
— e — — i TIME ¢ 18s

1 SEEL
. nc

Press STHRT key for new test.
EDIT B HELF N [ ] []

Insulation LN-PE menu

Test parameters for insulation resistance LN-PE measurement

OUTPUT Test voltage [500 V]
LIMIT Minimum resistance [2.50 MQ, 5.00 MQ, 10.00 MQ, none]
TIME Measuring time [5s,10s, 30 s, 60 s, 120 s, none]

Test circuit and measurement procedure for insulation resistance LN-PE
measurement

For more information refer to chapter Measurements according to IEC/ EN

60974-4, paragraph Insulation resistance (supply circuit to protective circuit)
in 3-phase adapter Instruction manual.

Result screens:
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B-May—12 132357

RIS0 LN-FE B9-May-12 14:@7
Eialal SINGLE TEST
QUTFUT: Saal= QUTPUT: SEEl=

}199 9 LIMIT =  none B 83? LIMIT & 16.58H:
. iy TIME = 1@s L) M TIME : 1@s

1 Sl 1 Sl
Frress STHRT key for new test. FPress STHRT key for new test.

EDIT B HELF 1 ] ] EDIT B HELF 1§ [] []

Examples of Insulation LN-PE measurement results

Displayed results:
Main result.............. Insulation resistance LN-PE

Note:
O Consider displayed warnings before starting measurement!

6.3.3 Insulation resistance (welding circuit to protective circuit)

The insulation resistance test checks the resistance between the welding circuit
(outputs) and the protective circuit (protective earth) of the welding machine.
The instrument measures the insulation resistance between:
- mains test socket's PE terminal and W1/ W2_TOUCH terminals on 3-phase
adapter (A1422).

RISO W-FPE A9-Mau—-12 14524

Kiadal SINGLE TEST
QUTPUT:  Saal=
LIMIT : Z2.58MQ
—_— e — — i} TIME : &Ss

Press START keu for new test.
EDIT HELF

Insulation W-PE menu

Test parameters for insulation resistance W-PE measurement

OUTPUT Test voltage [500 V]
LIMIT Minimum resistance [2.50 MQ, 5.00 MQ, 10.00 MQ, none]
TIME Measuring time [5s,10s,30s,60s, 120 s, none]

Test circuit and measurement procedure for insulation resistance W-PE
measurement

For more information refer to chapter Measurements according to IEC/ EN
60974-4, paragraph Insulation resistance (welding circuit to protective circuit)
in 3-phase adapter Instruction manual.

Result screens:
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B-Mau-12 14175

RIS0 W-PE B9-May-12 14:25
Eialal SINGLE TEST
QUTFUT: Saall= QUTPUT: SEEL=

}199 9 LIMIT &= =2.5@M7 2 14 LIMIT ¢ =2.5@M%
. Pk TIME : 5Ss . sk TIME : 5=

PASS FAIL

Frress STHRT key for new test. FPress STHRT key for new test.
EDIT N HELF R [ ] [ EOIT B HELF N [ ] []

Examples of Insulation W-PE measurement results

Displayed results:
Main result.............. Insulation resistance W-PE

Note:
O Consider displayed warnings before starting measurement!

6.3.4 Insulation resistance (supply circuit to welding circuit)

The insulation resistance test checks the resistance between primary supply circuit and
the welding circuit (outputs) of the welding machine.
The instrument measures the insulation resistance between:
- mains test socket's live terminals and W1/ W2_TOUCH terminals on 3-phase
adapter (A1422).

RISO LHN-W A9-Mau—-12 14523

Kiadal SINGLE TEST
QUTPUT:  Saal=
LIMIT : S5.08MQ
—_— e — — i} TIME : &Ss

Press START keu for new test.
EDIT HELF

Insulation LN-W menu

Test parameters for insulation resistance LN-W measurement

OUTPUT Test voltage [500 V]
LIMIT Minimum resistance [5.00 MQ, 10.0 MQ, none]
TIME Measuring time [5s,10s,30s,60s, 120 s, none]

Test circuit and measurement procedure for insulation resistance LN-W
measurement

For more information refer to chapter Measurements according to IEC/ EN
60974-4, paragraph Insulation resistance (supply circuit to welding circuit) in
3-phase adapter Instruction manual.

Result screens:
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BI—Mau-12 14123

RIS0 LH-HW B9-May-12 14:21
Eialal SINGLE TEST
QUTFUT: Saall= QUTPUT: SEEl=

S 1 99 9 LIMIT = 5.@@Eme 1 13? LIMIT : 5.@aEMs
. Fst TIME : 5= . st TIME : 5=
1 SEEL) 1 SEEL

Frress STHRT key for new test. FPress STHRT key for new test.
EDIT N HELF R [ ] [ EOIT B HELF N [ ] []

Examples of Insulation LN-W measurement results

Displayed results:
Main result.............. Insulation resistance LN-W

Note:
O Consider displayed warnings before starting measurement!

6.3.5 Insulation resistance (supply circuit of class Il equipment to
accessible surfaces)

The insulation resistance test checks the resistance between primary supply circuit and
the isolated accessible conductive parts of the welding machine.
The instrument measures the insulation resistance between:
- mains test socket's live terminals on 3-phase instrument and the S/C1 terminal
on MultiservicerXA.

RISO_LN-F Bo—May-12 14215

Kiadal SINGLE TEST
OUTPUT:  Saal=
LIMIT @ 1@.@@EMR
—_— e — — i} TIME : &Ss

S B

Press START keu for new test.
EDIT HELF

Insulation LN-P menu

Test parameters for insulation resistance LN-P measurement

OUTPUT Test voltage [500 V]
LIMIT Minimum resistance [5.00 MQ, 10.0 MQ, none]
TIME Measuring time [5s,10s,30s,60s, 120 s, none]

Test circuit and measurement procedure for insulation resistance LN-P
measurement

For more information refer to chapter Measurements according to IEC/ EN
60974-4, paragraph Insulation resistance (supply circuit of class Il to
accessible surfaces) in 3-phase adapter Instruction manual.

Result screens:
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B9-Mau-12 14:1&

OUTPUT: S8al=

S 19 9 LIMIT = 1@.@aHe
. o M TIME : 5=

[srel 2 AR

PASS

Frress STHRT key for new test.
EOIT B HELF N [ ] [

RIS0 LH-F
ialal SINGLE

0.036.
. M TIME : 5=

FPress STHRT key for new test.

B9-Mau-12 14:1&

TEST
QUTRUT: S@Eall=

16. BEM

[sret 2] AR

EDIT N HELF R [] []

Examples of Insulation LN-P measurement results

Displayed results:

Main result.............. Insulation resistance LN-P

Note:

O Consider displayed warnings before starting measurement!

6.3.6 Welding circuit leakage current

The purpose of this test is to determine the sum of all leakage currents flowing from the

welding outputs W1 or W2 to earth.

SIMGLE TEST

—_—— — —mnA

11-Jun—-12 18
OUTPUT: 238U~

LIMIT ¢ 18.88mA

TIME @ 38=

s BN

Press STHRT key for new test.

= <5

EDIT N

HELF NCHG-OFF R

Welding circuit leakage current menu

Test parameters for welding circuit current measurement

LIMIT Maximum current [3.50 mA, 5.00 mA, 10.00 mA, none]

TIME Measuring time [5s,10s,30s,60s, 120 s, none]

Key (F3)

CHG-OFF |Change between L-N on a single phase test socket of 3-phase adapter is
disabled.

CHG-ON |Change between L-N on a single phase test socket of 3-phase adapter is
enabled.

Test circuit and measurement procedure for welding circuit leakage current

measurement

For more information refer to chapter Measurements according to IEC/ EN
60974-4, paragraph Welding circuit leakage current in 3-phase adapter

Instruction manual.
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11-TJun—-12 14:15

11-Jun—12 14113

SIMGLE TEST SIMNGLE TEST
QUTFUT: 23au~ OUTPUT:  23@L~

B 92 LIMIT & 1@, @EmA 18 84 LIMIT ¢ 1@, @@mA
. mA TIME : o= . mA TIME : b=
1 23y 1 23a1)
| m s A RS | Em! s L [ A
i L-H[[ w1 i L-H[[wut
b L ||k LE N

Frress STHRT key for new test. Press STHRT key for new test.
EDNIT B HELF N CHG-OM N

EDIT N HELF N CHG-OM R

Examples of welding circuit leakage current measurement results

Displayed results:
Main result.............. welding circuit leakage current

Notes:
O During the test, a mains voltage is connected to the welding machine. Consider
safety precautions.
O Consider any displayed warning before starting measurement!

6.3.7 Primary leakage current

The purpose of this test is to determine the sum of all leakage currents flowing from the
primary circuit to earth. Because the differential measuring method for determining
leakage current is used the full and true DUT leakage current is always measured, even
when parallel current paths to ground exist in the DUT.

11-Junh—12 14218

SIMGLE TEST
OUTPUT:  23@L™

LIMIT : 5.08mA
—_—— == —mnA TIME @ 38=

s BN

Press STHRT key for new test.
EDNIT B HELF HNCHG-OFFNR

Primary leakage current menu

Test parameters for primary leakage current measurement

LIMIT Maximum current [3.50 mA, 5.00 mA, 10.00 mA, none]

TIME Measuring time [5s,10s,30s,60s, 120 s, none]

Key (F3)

CHG-OFF |Change between L-N on a single phase test socket of 3-phase adapter is
disabled.

CHG-ON |Change between L-N on a single phase test socket of 3-phase adapter is
enabled.

Test circuit and measurement procedure for primary leakage current
measurement

For more information refer to chapter Measurements according to IEC/ EN
60974-4, paragraph Primary leakage current in 3-phase adapter instruction
manual.
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11-Jun—-12 14:1%
SIMGLE TEST SIMNGLE TEST
QUTFUT: 238l OUTPUT:  23@L~

B 96 LIMIT = 5.@86ma 6 82 LIMIT : 5,@6ma
. mA TIME : 3fs . mA TIME : b=
ey 1 23aL) e 1 23a1)

11-Jun-12 14:19

Frress STHRT key for new test. FPress STHRT key for new test.
[ EDNIT B HELF NCHG-OFFN

EOIT N HELF NCHG-OFFR

Examples of primary leakage current measurement results

Displayed results:
Main result.............. primary leakage current

Notes:
O During the test, a mains voltage is connected to the welding machine. Consider
safety precautions.
O Consider any displayed warning before starting measurement!

6.3.8 Touch leakage current

Description in chapter 6.2.7 Touch Leakage can be used as reference.

6.3.9 No load voltage

The purpose of this test is to check that the voltage on the welding outputs doesn’t
exceed the safety limits.

U MO LOAD 15-Jun—-12 15: 35

Kislel SINGLE TEST
QUTPUT: AC
LIMIT & ~113Ue
—— — — L ~ BAUrms

e Vrrm=

Press STHRT key for new test.
EDNIT B HELF N [ ] []

No load voltage menu

Test parameters for No load voltage measurement

VOLTAGE [[AC, DC]

LIMIT AC |[Maximum voltage:

68 V peak and 48 V r.m.s.
113 V peak and 80 V r.m.s.,
141V peak and 100 V r.m.s.,

14
>
14
»

none.
LIMIT DC |[Maximum voltage:
» 113 Vpeak,
» 141 Vpeak,
»  None.
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Test circuit and measurement procedure for No load voltage measurement

For more information refer to chapter Measurements according to IEC/ EN
60974-4, paragraph No load voltage in 3-phase adapter instruction manual.

U NO LOAD 15-Jurn-12 15: 48 U NO LOAD 15-Jun=-12 15:41
Kolel SIMGLE TEST Kidal SIHNGLE TEST
OUTFUT: AC OUTFUT: AC
59 8 LIMIT & ~113Uk 163 2 LIMIT : ~113Uk
. Ve ~ galUrms * Ve ~ galrms
35.6 Vrns 112.9 Vrns
FPress STHRT key for new test. Press STHRT key for new test.
EDIT B HELF N [ ] [] EDIT B HELF 1 [] [ ]

Examples of No load voltage measurement results

Displayed results:

Main result.............. no load a.c. or d.c. peak voltage
Sub-result............. no load r.m.s. voltage
Notes:

O During the test, a mains voltage is connected to the welding machine. Consider
safety precautions.
O Consider any displayed warning before starting measurement!

6.3.10 Clamp current test

Description in chapter 6.2.9 Clamp current test can be used as reference.

6.3.11 Functional test

Descriptions in chapter 6.2.11 Power/ Functional tests can be used as reference.
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7 Autotest sequences

Autotest is the fastest and easiest way to test DUTs. During the autotest
preprogrammed measurements runs automatically in a sequential way. The complete
autotest results can be stored together with their associated DUT name and all related
information.

7.1 VDE organizer —general menu

VDE organizer is a configuration tool for performing VDE 0701-0702 compatible device
test sequences.

The instrument selects the appropriate test sequence and parameters on base of
entered DUT data (class, accessible conductive parts, nominal power etc).

The test sequence is built up according to the flowchart below.

In addition tests for RCDs can be added to the sequence.
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STANDARD VDE 0701-0702

!

[ VISUAL CHEC

K |=—

Class 2

Class 1 No
; ACMP?
Earth bond 4 Yes
Limit depends on: Yes Insulation
- length of supply cord Jr applicable?
Yes ) INSULATION TEST
Inst_JIatlon [ with probe J
applicable?
INSULATION TEST A4 v

Limit de#)ends on:
- type of appliance

with probe

T |

INSULATION TEST]

probe (prefered) or
TOUCH LEAKAGE

SUBLEAKAGE TEST with
TOUCH LEAKAGE

v

LEAKAGE TEST )
SUBLEAKAGE (preferred) or
PE CONDUCTOR LEAKAGE*
or DIFFERENTIAL LEAKAGE

Limit depends on:
- type of appliance
- appliance power

/

LEAKAGE TEST N
PE CONDUCTOR LEAKAGE*
or

DIFF. LEAKAGE (preferred)

Limit depends on:
- type of appliance
- appliance power

J

No

Yes J ]

[SUBLEAKAGE TEST with]

probe (prefered) or
TOUCH LEAKAGE

No

¢

[ TOUCH LEAKAGE ]
v v

FUNCTIONAL CHECK

!

DOCUMENTATION

ACMP = accessible conductive part separated from earth

With the VDE organizer any VDE 0701-0702 compatible test sequence can be created.
The sequences cover virtually any maintenance or periodic test, regardless of DUT
type, safety class, supply cord length, fuse type, etc.

All limits and tests comply with the currently valid VDE standards and regulations. In
case of any changes, a firmware upgrade will be available.
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7.1.1 VDE organizer operation

Select VDE Organizer in PAT testing main menu.

Keys:

AV

</ »
ESC
VIEW (F1)
START

UDE ORGHMIZER

Standard: UDETAL TEZ
Device class 1

Uisual test

Y= Y I T
Example of VDE organizer screen

Select organizer item.
Set parameter in selected (highlighted) item.
Returns to previous menu.
Enters View (test sequence) menu.

Starts automatic sequence as currently set in VDE organizer.

Refer to chapter 7.5 Performing autotest sequences for more information.

HUTOTEST-UIEW FHRAMETERS 18-Sek-H2 BS:22
CODE: UIE

LTS

AL TEST

[ERRT

H EOMD

] [MODE = sinale

IHSL

L ATION

INSULATION 5.

SUE LERKAGE

SUE LERKAGE =.

LERKRAGE

TOUCH LERKRGE
4 POLARITY TEST

OUTPUT: Z288mA™
LIMIT = 8,38
TIME : 38=

VDE organizer view menu

In the View menu the parameters of the selected measurement can be viewed.

Keys in View menu:

AlY

Select test to be viewed.

START

information.

Starts automatic sequence as currently set in VDE organizer.
Refer to chapter 7.5 Performing autotest sequences for more

SAVE AS (F3)

Opens dialog for saving currently set sequence as a custom autotest.

BACK (F1) Returns to mains VDE organizer menu.
ESC Returns to previous menu.
Note:

O HW 4.x or higher :
When PRCD test is enabled in autotest sequence then mains supply voltage is
applied on test socket during earth bond test (if selected in autotest sequence).
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7.1.2

A periodic test of an iron will be performed.

Example of creating a test sequence with VDE organizer

=

The iron can be classified as followed:

- For a periodic testing a VDE 0701-0702 test is relevant.
- The iron can be classified as a Class | DUT with isolated metal part and short

supply cord.
Example of test sequence configuration:
Displayed item Activity
Information that a test acc. to VDE 0701-
1 | Standard: VDE 0702 will be set.
. Selection of DUT safety class:

2 | DUT class: - Select Class 1.

3 | Visual test !nformation that visual test will be included
in the VDE / Class1 procedure.

Question if there is an isolated conductive

4 | Accessible conductive parts? part on the DUT:

- Confirm with yes.
Cord length (Earth bond) Selection of Earth bond Iimit.value on base

51, . - of known supply cable length:

L: -
- Select appropriate length.
Question if insulation test is applicable:
- Confirm with yes.

6 | Insulation test appllcable? Insulation and substitute leakage
measurements will be included in the test
sequence with this confirmation.

" Insulation test Classification of DUT:

- Classify the iron as a standard DUT.
Information that insulation resistance
8 Insulation test measurement of Class 2 parts will be
Accessible cond. Parts L: >2.0 MQ included in the (VDE / Class1 / with isolated
conductive parts) test procedure.

9 Leakage test method: Selection of leakage current test method:

- Select substitute leakage measurement.
10 Limit / Device type Classify the iron as an standard DUT with

power <3.5 kW.

Touch leakage method: Substitute Information that substitute qukage. current
11 | leakage measurement class 2 parts will _be |_ncluded

L in the (VDE [/ Classl / with isolated
Limit < 0.5 mA .
conductive parts) test procedure.
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7.2 Custom autotests

In autotest custom menu setting and editing user-defined autotest procedures is
allowed. Two sets (one for portable appliances and one for welding machines) of up to
50 custom autotest sequences can be pre-programmed in this autotest mode.

The most often used autotest sequences are added to the list by default.

The sequences can be also uploaded from the PC software PATLink PRO. Refer to
chapter 8.5 Data upload / download for more information.

The pre-programmed sequences can be restored to default settings by selecting
Original settings in General settings menu.

Select Custom Autotest in PAT testing main menu.

AUTOTEST CUSTOM 17-Ser-B2 16:10 AUTOTEST CUSTOM 11-Jun—12 14:68
Cl_1_Iso [E11l_Tso_RisUmd ]
[C1_1_I=o_ELT ] E11_Isa_MorUnd
Cl_1_Ia K1l _Iso_Schutz
Cl_1_Ia_BLT K1l _<=32A_Risiko
Cl_Z2_I=o K11 _<=32A_HNormal
Cl_Z2_Ibs K11l _<=32RA_Schutz
Cl_1_I=ola K11l_»>32A_Risiko
n Cll_I=solaBLT n K11_>32A_MHormal
Press START to run Autotest Press START to run Autotest
UIEW 1 B DELETE [] UIEW R [ ] B AFFL.
Custom autotest menu Custom autotest menu
— appliances — welding machines
Keys:
Y /A Selects the custom autotest.
VIEW (F1) Opens View menu for viewing details of selected test sequence

DELETE (F3) Removes selected test, see chapter 7.2.1 Deleting an existing custom
test sequence.

APPL./ Switches between the two sets of custom autotests (if applicable).

WELDING (F4)

START Starts the selected autotest. See chapter 7.5 Performing autotest
sequences.

ESC Returns to Main menu.

Notes:

O For testing welding machines the 3 phase operation mode must be enabled and
the MultiservicerXA must be connected to a METREL 3-phase adapter (A1422).
See 3-phase adapter (A1322 / A1422) Instruction manual for more information.

O If more than 50 autotests are saved, » Out of memory« message is displayed.

O HW 4.x or higher :

When PRCD test is enabled in autotest sequence then mains supply voltage is
applied on test socket during earth bond test (if selected in autotest sequence).
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7.2.1  Deleting an existing custom test sequence

AUTOTEST CUSTOM

Are gouw sure (YeHIT?

L — 1 1T 1T
Delete selected custom autotest sequence
Keys:
Y/ N Confirms or rejects deleting of selected custom autotest sequence.

Any other key | Return back to custom autotest menu without changes.

Note:
O First custom autotest from the list cannot be deleted!
7.2.2  Viewing, modifying and saving an custom autotest

An existing custom autotest sequence can be viewed, modified and stored. These
functionalities are available in the Custom autotest view menu.

AUTOTEST-LIEN PARAMETERS
Cl_1_I=no
[VIZUAL TEST ]

EARTH EOND MODE : enabled
INSULATION
INSULATION .
SUE LERKAGE
SUE LERKRAGE 5.
LERKAGE
TOUCH LERKAGE
W FOLARITY TEST

EACE B SRUE NSAUE ASE EDIT N

View setup of selected custom autotest

Keys in custom autotest sequence view mode:

BACK (F1) Returns back to custom autotest main menu.

SAVE (F2) Stores test sequence under the same name.

SAVE AS (F3) | Stores test sequence under a new name.

EDIT (F4) Opens menu for modifying parameters of selected test function.

AlY Select test function in the sequence.

START Starts running the selected autotest. See chapters 7.5 Performing
autotest sequences - appliances or 6.6 Performing autotest
sequences — welding machines.

ESC Returns back to custom autotest menu.
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SAVE SETS

MAME SETS: C1_1_Iso_ELTH NAME SETS: W

SHVE B UNDD B SAUE B UNDD B

Save option Save as option

Autotest custom Save menus

Keys:

</>» Select character in line.

Alphanumeric Enters character.

SHIFT+ Alphanumeric Enters small letter or special character.

< Deletes character left to cursor.

SAVE (F1) Confirms saving custom autotest sequence under entered
name.

UNDO (F2) Cancels saving.

ESC Returns back to custom autotest menu.

Modification of an autotest sequence

Press EDIT (F4) key in the View menu to modify selected function.

AUTOTEST-WIEW PARAMETERS 1Z2-Sek-HS 13:@5
Cl_1_I=ao

UISUAL TEST
[ERETH EOHD | [MODE sindle
INSULATION OUTPUT: Z8EmA™
TMSULATION 5. LIMIT = @&.384%
SUE LERKAGE TIME : 5Ss
SUE LERKAGE 5.
LERKRAGE

TOUCH LERKAGE

y POLARITY TEST
EACK N SAUE WSAUE ASE EDIT W

Modification parameters of selected test function

Keys:

v /A Select the parameter.

</» Change the value of selected parameter (highlighted).

CONFIRM (F1) | Accepts modified function and returns to the view of selected test
sequence.

ESC Returns to the view of selected test sequence.

Following modes can be set:

disabled Test is not selected in this custom autotest.

single Selected test is performed once inside the custom autotest.

continuous | Selected test is performed more than once inside the custom autotest.
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7.3 Project autotests

The Project autotests is an unique tool that dramatically simplifies and speeds up
repeated (periodic) testing of DUTSs.

The main idea is to re-use known stored data (either in instrument or on a PC) of the
tested DUT. The following data can be recalled from the instrument’s memory and re-
used:

Test sequence

If the sequence has not changed (this is usually the situation) the user does not need to
care about setting the right test sequence and parameters.

DUT data

ID number, names, descriptions, addresses, comments are not needed to be re-entered
again. Old data are offered by default.

Old test results

New Project Autotest test results can be compared with previous results. The
instrument automatically calculates the trends for each measurement.

Note:

O If the test results are close to the limit they should be compared with old test
results. If the trends are deteriorating, the safety of the DUT and the time between
tests should be reassessed. If the results stay stable the DUT can generally be
treated as safe.

Old test results can be uploaded from a PC back to the instrument. This brings further
advantages:

O Old test results are not occupying the instrument’s memory and can be temporarily
uploaded only for the purpose of re-testing,

O Test results and DUT data can be moved / shared among different test
instruments,

O DUT data can be pre-entered on the computer and then sent to the instrument.

7.3.1  Selecting a project autotest
The first step when performing project autotests is to recall the appropriate stored DUT
data from the instruments memory. The procedure is similar as if test results are to be

recalled from the instrument’s memory.

In the PAT testing main menu select Project autotests by using A and v keys and
press ENTER key to confirm. Search project autotest menu will be displayed.

SEARCH PROJECT AUTOTEST 21-Dec—H2 21:6G

[ DeEuicE: +if ]

USER: *
TEST SITE: *
LOCATION:
DATE: @81.81.2888-2A, 12,2883

Project autotests main menu
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Whe

n searching for stored autotest results the following filters can be used to narrow

the hits:

Device number,

User,

Test site,

Location,

Date from and date to.

Keys:
v /A Select filter line.
</ >, Alphanumeric | Edits selected filter.
FIND (F1) Starts search after filters are set correctly.
UNDO (F2) Undo latest change.
TYPE (F3) Selects parameter line type.
ESC Returns to Main menu.
Notes:
O To change the selected parameter line type, press the TYPE (F3) key and the

»parameter type« will become highlighted (e.g. DUT). The keys < and > can then
be used to change the parameter type and by pressing ENTER key the choice can
be confirmed. Once the parameter types have been set up, the data required to
filter the files can be inserted. Filter information can be inserted via the
alphanumeric keypad or, in some filter fields such as user, can also be selected
from a predefined list by pressing the LIST (F4) key. The DUT number field can
also be read using a barcode reader.

By placing a »*« (shift + “2”) in a particular field, tells the instrument not to search
the associated filter field. When searching, the instrument will therefore ignore data
in this parameter and go on to find all the DUTs that conform to data placed in the
other filter fields.

To find all stored results, enter »*« in the all fields (excluding DATE where the
correct from and to dates must be entered).

If the search filters are set up correctly and the DUTs exist in the units memory, the
Project autotests result menu will be displayed.

While recalling stored results, the instrument shows a bar graph and a ratio of files
found compared to files stored in memory (e.g. 7/11 implies 7 results have been found
to meet the filter criteria out of a potential 11 results stored in the flash memory).

PROJECT AUTOTEST

DEUICE:
TEST SITE: Gebdude 1
LOCATION: Prifstelle 1 FAIL
TIME-<DATE: BZ:34 76.089, 2083
USER: Eerutzer 1

21-Tiec—BE 21203

BET FC
11 FC
1) P
[6TE FC |

181

Project autotest result menu

Keys:

Y /A Select the DUT that should be retested.
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PgUp (F1)

PgDown (F2)

ENTER Recalls autotest project results for selected DUT.

START Starts running new autotest for selected DUT, see 7.3.2 Starting a
project autotest

ESC Returns to Main menu.

Note:

O Barcode reader can also be applied for selecting the DUT, see chapter 6.4 Working
with barcode / RFID tag.

DUT tickers

Each DUT is marked with a ticker. The ticker appears at the right of the DUT number
and helps to speed up finding DUTSs to be retested.

The meaning of the tickers is as follows:

PC The stored DUT data was uploaded from PC

PCv" The stored DUT data was uploaded from PC and has been retested

I The stored DUT data was performed with the instrument and stored.

4 The stored DUT data was performed with the instrument and stored and has
been retested.

Recalling autotest project results for selected DUT

By pressing ENTER key on an DUT, more information regarding the DUT results and
data can be viewed.

RECALL MEMORY
DEUVICE Mo.: rlanchatPL
TEST SITE: EBUILDING 1
LOCATION: ROOM EE
USER: PJOTR
FARAMETERS

153-Mau-83 12:18

-

FUMHCTIONS LIMIT RESULTS S

AL
EARTH_EOMD 2BEBmA™ 1. 606G B, 7149
IMSULATION L= B, 18 199, My
IMSULATION S5 Saal)= 1.8aMy  >19.9ML
LEAKAG ay 4.38mA 8. 82mH
SUE LERKAGE = 4@ B.38mA  B.81lmA P

Fallown MORE

View results menu examples

Keys:

v /A

PgUp (F1)
PgDown (F2)
MORE (F5) Switches between multiple DUT data views.
ESC Returns to previous menu.

Scrolls over stored results of particular functions for selected custom
autotest sequence.

7.3.2  Starting a project autotest

Select Project Autotest in PAT testing main menu.
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Using the filters, search for the DUTs to be retested. After the DUT is found and
selected (in Project autotest result menu) begin retesting the DUT by pressing the
START key.

The autotest sequence will be the same as it was for the selected Project autotest.
Exactly the same DUT data (except time and user) will be offered to store in the
selected Project autotest.

When a new autotest is saved, it will get an »l« ticker. The original autotest will get a
»1v'« or »PCv « ticker when the DUT is retested through the project autotest.

7.3.3 Comparison of results (evaluation of result trends)

If an autotest sequence was performed from the Project autotests menu, an additional
option TREND is offered in the View result menu after the autotest is finished.

UIEW RESULTS 18-Mau—B3 12227

View Project autotest results menu

In the Save results window, press the VIEW (F4) key the results to enter the view
results window. By pressing TREND (F4) key again a comparison between the old and
new test data will be performed. This is a very useful feature to evaluate result trends in
cases where results are relatively close to the limit.

Evaluation of test results

COMPARE RESULTS

DEVICE : FlanchaMPL
aLD: 24842809 — PASS m
MER: 18<85-2808% — PASS

12-May—B3 12228

Compare results menu example

Meaning of trend symbols:

New result of particular test is better than last result.
N Examples: New insulation resistance result is higher than old result.
New earth bond result is lower than old one.

© Difference between old and new result of particular test is so small that can be
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treated as the same.
Example: New insulation resistance result stays at the same level as old result.

New result of particular test is worse than last result.
NZ Examples: New insulation resistance result is lower than old result.
New earth bond result is higher than old one.

Keys:

v /A

PgUp (F1) Scroll over comparison results of particular functions.
PgDown (F2)

RESULT (F5) | Returns to View results menu.

ESC Returns to Project autotest menu.

7.4 Barcode/ TAG autotests

Barcode/ TAG menu supports operation with barcodes and RFID tags. From this menu
the following actions can be performed:

Device test sequences can be read from barcode labels.

Test sequences and stored measurement results for tested DUT can be downloaded
(uploaded) from (to) the RFID tags.

Select Barcode/ TAG in PAT testing main menu.

EARCODE ~ TAG 16-Ser-A3 11:13 BARCODE -~ THG 11-Jun—-12 14: A3
[ERECODE_TEST ] [ERRCODE TEST ]
TAG TEST
I N R
Barcode / TAG menu - appliances Barcode menu — welding machines
Keys:
v /A Select the device.
ENTER Opens menu for selected device.
APPL.(F4) / | Switches between operating mode for appliances and welding
WELDING (F4) machines
ESC Returns to Main menu.

7.4.1  Working with RFID tags

To use RFID system, connect RFID reader/writer to DB-9 female BARCODE connector
first. See RFID reader/writer Instruction manual for more information.
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Connecting RFID tag reader/writer to the instrument MultiservicerXA

Note:
O Because of limited memory space of RFID tags, the following data are not stored in
RFID tags:
- DUT name,
- Repairing code,
- Comments.

Loading data from RFID tags to the instrument

Select Tag test from Barcode / tag menu and press the ENTER key to confirm. The
MultiservicerXA instrument is now ready to accept RFID tag data.

H9-Selk-02 12212

Loading TAG data...

I DY DY B B
RFID tag menu

Once the data from RFID tag have been successfully received, the following menu is
displayed:

BARCODE .~ TAG H9-Sek-HE 12112

[Hew test code ]
Uiew Autotest

Uiew results

Start new Autotest

i & & B
RFID tag menu

Keys:

v /A Select the option.
ENTER | Opens menu for selected option.
ESC Returns to Barcode/tag menu.
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If no test results were stored in RFID tag, the View results option won'’t be displayed.

The following actions can be performed now:
- New reading from RFID tag,
- View autotest sequence,
- View autotest results,
- Start autotest sequence.

Viewing autotest sequence from RFID tag
Select View autotest in TAG menu and press ENTER key to confirm. Refer to chapter
7.2.2 Viewing/modifying and saving of existing custom autotest.

Starting autotest sequence from RFID tag
Select Start new autotest in TAG menu and press ENTER key. Refer to chapter 7.5
Performing autotest sequences - appliances.

Viewing autotest results from RFID tag
Select View results in TAG menu and press ENTER key to confirm. Refer to chapter
8.2 Recalling results.

Sending an autotest sequence to RFID tag

From the Autotest custom menu press the SEND (F5) key. Selected autotest
sequence is loaded to the RFID tag using RFID reader/writer.

See RFID reader/writer Instruction manual for more information.

Sending an autotest sequence/results to RFID tag

Autotest sequence/results can be sent to RFID TAG from the Save results or Recall
memory menu. Press the SEND (F3) key. When sending data from Recall results menu
select TAG reader/writer option first and press ENTER key to confirm. Selected data
from the instrument are loaded to the RFID tag using RFID reader/writer.

See RFID reader/writer Instruction manual for more information.

7.4.2 Working with barcode reader
The instrument supports the following functions:
- Reading 24 pre-defined autotest shortcut codes from barcode labels,

- Reading DUT numbers from barcode labels.

Two Barcode systems are supported. Refer to Appendix B for detailed information.
Connect barcode reader to the DB-9 female BARCODE connector first.
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~

°0,@® @

%

Connecting barcode reader to the MultiservicerXA instrument

Reading autotest sequence using barcode

Select Barcode test in Barcode/tag menu and press ENTER key. The latest received
or set autotest sequence name and its code is displayed

A new autotest sequence received from the barcode reader will be accepted by the
instrument (refer to Appendix A for available autotest sequences and its codes). A
successful receive of the barcode is confirmed by two short confirmation beeps.

BARCOLDE TEST

Cl_1_Iso
Code: IEF

T D N B B
Barcode test menu

Keys:

VIEW (F1) Views selected autotest sequence. Refer to chapter 7.2.2
Viewing/modifying of existing custom autotest.

START Starts selected autotest sequence. Refer to chapter 7.5 Performing
autotest sequence.

</>» Manually selects a new autotest sequence by setting its code.

ESC Returns to Barcode/tag menu.

Reading DUT number using barcode

With the barcode reader also DUT number can be read from barcode label in different
menus. A successful receive of the barcode is confirmed by two short confirmation
beeps.

SHUE RESULT SEARCH MEMORY 213
TEUICE Mot [ DEVICE: = |
TEST SITE: EUILDING 1 TEST SITE: +
LOCATION: ROOM 1 LOCATION: #
USER: PJOTR :
DATE: @1.@1.2060-15. 65, 2683
DEVICE MAME  : mlancha MPL 881
RETEST FERIOD : 12
REPAIRING CODE: Flancha .
COMMENTS: USE 0K MEMORY FREE P TH
FIND N UNDO N TWPE
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Adding DUT number in save results / search results menu

7.5 Performing autotest sequences — for appliances

7.5.1 Visual inspection

A thorough visual check must be carried out before each electrical safety test.
Following items should be checked:
- Inspection of DUT for sign of damage.
- Inspection of flexible supply cable for damage.
- Any signs of pollution, moisture, dirt that can jeopardize safety. Especially
openings, air filters, protection covers and barriers must be checked!
- Are there signs of corrosion?
- Are there signs of overheating?
- Inscriptions and marking related to safety must be clearly readable.
- Installation of the DUT must be performed according to the Instruction manuals.
- During visual inspection the measuring points for the electrical testing have to be
determined too.

If the visual test passes, the instrument automatically proceeds with the next test in the
sequence.

If the visual test fails the user must evaluate if it is safe to proceed with the
measurements.

UISUAL TEST
CODE:”  Kl-Z2_Iso_lbs

Wirind conmection Points. cables

Covers. housinds
Inscrirtions and markinds
Protection devices
Documentation

Mo sidns of wear out.

Follution. damade

Visual test menu

Keys

PASS (F1) Confirms that the visual inspection passed.
SKIP (F4) Skips visual test.

FAIL (F5) Ends the autotest sequence.

7.5.2 Earth bond resistance measurement

Measurement is described in chapter 6.2.1 Earth bond resistance.
If the earth bond test fails or was skipped other tests (except Polarity) will not be carried
out because of safety.

Keys
START Starts the earth bond resistance measurement.
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Proceeds with the next earth bond resistance measurement

(in continuous mode).

Proceeds to the next autotest sequence measurement (in single
measurement mode only).

HELP (F2) Displays the earth bond test help screens.

REPEAT (F3) Repeats the earth bond resistance measurement.

ENTER Proceeds to the next autotest sequence measurement (in continuous
measurement mode only).

SKIP (F4) Skips earth bond resistance measurement.

END (F5) Ends the autotest sequence.

Notes:

O Compensation of test leads resistance should be performed before doing autotests.
O For compensation of test leads description in chapter 6.2.1.1 Compensation of test
leads resistance can be used as reference.
O When polarity test in enabled in autotest sequence then earth bond resistance is
performed between IEC test connector (PE terminal) and test socket (PE terminal).
If polarity test is disabled in autotest sequence, earth bond test is performed
between EB/S test probe and test socket (PE terminal).
O HW 4.x or higher :
When PRCD test is enabled in autotest sequence then mains supply voltage is
applied on test socket during earth bond test (if selected in autotest sequence).

7.5.3 Insulation resistance measurement
Measurement is described in chapter 6.2.2 Insulation resistance.

If the insulation test fails or was skipped other tests (except Polarity) will not be carried
out because of safety.

Keys

START Starts the insulation resistance measurement.
Proceeds with the next insulation resistance measurement
(in continuous mode).
Proceeds to the next autotest sequence measurement (in single
measurement mode only).

HELP (F2) Displays the insulation test help screens.

REPEAT (F3) Repeats the earth bond resistance measurement.

ENTER Proceeds to the next autotest sequence measurement (in continuous
measurement mode only).

SKIP (F4) Skips insulation resistance measurement.

END (F5) Ends the autotest sequence.

7.5.4 Insulation resistance S measurement

Measurement is described in chapter 6.2.3 Insulation resistance S.
If this insulation test fails or was skipped other tests (except Polarity) will not be carried
out because of safety.
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Keys
START Starts the Insulation resistance S measurement.
Proceeds with the next insulation resistance S measurement
(in continuous mode).
Proceeds to the next autotest sequence measurement (in single
measurement mode only).
HELP (F2) Displays the insulation resistance S measurement help screens.
REPEAT (F3) Repeats the insulation resistance S measurement.
ENTER Proceeds to the next autotest sequence measurement (in continuous
measurement mode only).
SKIP (F4) Skips insulation resistance S measurement.
END (F5) Ends the autotest sequence.

7.5.5 Substitute leakage current measurement

Measurement is described in chapter 6.2.4 Substitute leakage current.
If the substitute leakage test fails or was skipped other tests (except Polarity) will not be
carried out because of safety.

Keys

START Starts the substitute leakage current measurement.
Proceeds with the next substitute leakage current measurement (in
continuous measurement mode only).
Proceeds to the next autotest sequence measurement (in single
measurement mode only).

HELP (F2) Displays substitute leakage test help screens.

REPEAT (F3) Repeats the substitute leakage current measurement.

ENTER Proceeds to the next autotest sequence measurement (in continuous
measurement mode only).

SKIP (F4) Skips substitute leakage current measurement.

END (F5) Ends the autotest sequence.

7.5.6  Substitute leakage S measurement

Measurement is described in chapter 6.2.5 Substitute leakage S.
If the substitute leakage S test fails or was skipped other tests (except Polarity) will not
be carried out because of safety.

Keys
START Starts the Substitute leakage S current measurement.

Proceeds with the next substitute leakage S current measurement (in
continuous measurement mode only).
Proceed to the next autotest sequence measurement (in single
measurement mode only).

HELP (F2) Displays substitute leakage S test help screens.

REPEAT (F3) Repeats the substitute leakage S current measurement.
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ENTER Proceeds to the next autotest sequence measurement (in continuous
measurement mode only).

SKIP (F4) Skips substitute leakage S current measurement.

END (F5) Ends the autotest sequence.

7.5.7 Differential leakage current

Measurement is described in chapter 6.2.6 Differential leakage current.
If the differential leakage test fails or was skipped other tests will not be carried out
because of safety.

Keys

START Starts the leakage current measurement.
Proceeds with the next leakage current measurement (in continuous
measurement mode only).
Proceed to the next autotest sequence measurement (in single
measurement mode only).

HELP (F2) Displays leakage test help screens.

REPEAT (F3) Repeats the leakage current measurement.

ENTER Proceeds to the next autotest sequence measurement (in continuous
measurement mode only).

SKIP (F4) Skips leakage current measurement.

END (F5) Ends the autotest sequence.

7.5.8 Touch leakage current measurement

Measurement is described in chapter 6.2.7 Touch leakage current.
If the touch leakage test fails or was skipped other tests will not be carried out because
of safety.

Keys

START Starts the touch leakage current measurement.
Proceeds with the next touch leakage current measurement (in
continuous measurement mode only).
Proceed to the next autotest sequence measurement (in single
measurement mode only).

HELP (F2) Displays touch leakage test help screens.

REPEAT (F3) Repeats the touch leakage current measurement.

ENTER Proceeds to the next autotest sequence measurement (in continuous
measurement mode only).

SKIP (F4) Skips touch leakage current measurement.

END (F5) Ends the autotest sequence.

7.5.9 Polarity test

Measurement is described in chapter 6.2.8 Polarity test.
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If the polarity test fails or was skipped other tests will not be carried out because of
safety.

Keys
START Starts the polarity test.
Proceed to the next autotest sequence measurement.
HELP (F2) Displays polarity test help screens.
REPEAT (F3) | Repeats the polarity test.
SKIP (F4) Skips polarity test.
END (F5) Ends the autotest sequence.

7.5.10 TRMS current measurement using clamp current adapter

Measurement is described in chapter 6.2.9 Clamp current measurement.
If the current clamp test fails or was skipped other tests will not be carried out because
of safety.

Keys

START Starts the TRMS leakage current measurement.
Proceeds with the next TRMS leakage current measurement (in
continuous measurement mode only).
Proceeds to the next autotest sequence measurement (in single
measurement mode only).

HELP (F2) Displays TRMS leakage current help screens.

REPEAT (F3) Repeats the TRMS leakage current measurement.

ENTER Proceeds to the next autotest sequence measurement (in continuous
measurement mode only).

SKIP (F4) Skips TRMS leakage current measurement.

END (F5) Ends the autotest sequence.

7.5.11 PRCD test

Measurement is described in chapter 6.2.10 PRCD test.

If the PRCD test fails or was skipped other tests will not be carried out because of
safety.

Keys:
START Starts the PRCD test.
Proceeds to the next autotest sequence measurement.
HELP (F2) Displays PRCD test help screens.
REPEAT (F3) Repeats the PRCD test.
SKIP (F4) Skips the PRCD test.
END (F5) Ends the autotest sequence.

O HW 4.x or higher :
When PRCD test is enabled in autotest sequence then mains supply voltage is
applied on test socket during earth bond test (if selected in autotest sequence).
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7.5.12 Functional test

The main objective of this test is to verify correct operation of the DUT.
Especially items relevant for safety should be checked:
- All main operating modes. Testing power during this check is useful.
- Mechanical operation (motors, rotating parts)
- Safety relevant functions (alarms, switches etc)
A PASS/ FAIL ticker can be committed manually.

The power measurement can be carried out optionally and is stored too. The Power
measurement is described in chapter 6.2.11 Power / Functional test.

FUNCTIOMAL TEST 21-Dec—@2 21! 55

CODE:C1_Z_Ibs
AUTFUT: Z3al~

9-83 kVA TIME & 18@s

|5m" 1 ” fzsau
Time: 17Tes AC
MECHAWICAL OFEREATION

ELECTRICAL OPERATION
SAFETY RELEVAMT FUMCTIONS

Functional test menu

Keys:
START Starts the POWER test (optional).
Proceeds to the next autotest sequence measurement.
PASS (F1) Commits a manual ticker and ends autotest.
HELP (F2) Displays Functional test help screens.
SKIP(F4) Skips the Functional test.
FAIL (F5) Commits a manual ticker and ends the autotest sequence.

7.6 Performing autotest sequences — for welding machines

7.6.1 Visual inspection

A thorough visual check must be carried out before each electrical safety test.
Following items should be checked:
- Inspection of DUT for sign of damage.
- Inspection of flexible supply cable for damage.
- Any signs of pollution, moisture, dirt that can jeopardize safety. Especially
openings, air filters, protection covers and barriers must be checked!
- Are there signs of corrosion?
- Are there signs of overheating?
- Inscriptions and marking related to safety must be clearly readable.
- Installation of the DUT must be performed according to the Instruction manuals.
- During visual inspection the measuring points for the electrical testing have to be
determined too.

If the visual test passes, the instrument automatically proceeds with the next test in the
sequence.
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If the visual test fails the user must evaluate if it is safe to proceed with the
measurements.

UISUAL TEST
CODE:”  K1_Z2_Iso_Ibs

Wirind connection Points. cables

Covers. housinds
Inscrirtions and markinds
Protection devices
Daocumentation

No =idns of wear out,

Follution. damade

Visual test menu

Keys:

PASS (F1) Confirms that the visual inspection passed.
SKIP (F4) Skips visual test.

FAIL (F5) Ends the autotest sequence.

7.6.2  Continuity of the protective circuit

Measurement is described in chapter 6.3.1 Continuity of the protective circuit.
If the Continuity test fails or was skipped other tests will not be carried out because of
safety.

Keys:

START Starts the Continuity measurement.
Proceeds with the next continuity measurement
(in continuous mode).
Proceeds to the next autotest sequence measurement (in single
measurement mode only).

ENTER Proceeds to the next autotest sequence measurement (in continuous
measurement mode only).

HELP (F2) Displays the Continuity test help screens.

REPEAT (F3) Repeats the Continuity measurement.

SKIP (F4) Skips Continuity resistance measurement.

END (F5) Ends the autotest sequence.

Note:

O Compensation of test leads resistance should be performed before doing autotests.
O For compensation of test leads Description in chapter 6.2.1.1 Compensation of test
leads resistance can be used as reference.

7.6.3 Insulation resistance (supply circuit to protective circuit)
Measurement is described in chapter 6.3.2 Insulation resistance (supply circuit to
protective circuit). If this insulation test fails or was skipped other tests will not be carried

out because of safety.

Keys:
START Starts the insulation resistance measurement.
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Proceeds with the next insulation resistance measurement

(in continuous mode).

Proceeds to the next autotest sequence measurement (in single
measurement mode only).

ENTER Proceeds to the next autotest sequence measurement (in continuous
measurement mode only).

HELP (F2) Displays the insulation resistance test help screens.

REPEAT (F3) Repeats the insulation resistance measurement.

SKIP (F4) Skips insulation resistance measurement.

END (F5) Ends the autotest sequence.

7.6.4 Insulation resistance (welding circuit to protective circuit)

Measurement is described in chapter 6.3.3 Insulation resistance (welding circuit to
protective circuit). If this insulation test fails or was skipped other tests will not be carried
out because of safety.

Keys:

START Starts the insulation resistance measurement.
Proceeds with the next insulation resistance measurement
(in continuous mode).
Proceeds to the next autotest sequence measurement (in single
measurement mode only).

ENTER Proceeds to the next autotest sequence measurement (in continuous
measurement mode only).

HELP (F2) Displays the insulation resistance test help screens.

REPEAT (F3) Repeats the insulation resistance measurement.

SKIP (F4) Skips insulation resistance measurement.

END (F5) Ends the autotest sequence.

7.6.3 Insulation resistance (supply circuit to welding circuit)

Measurement is described in chapter 6.3.4 Insulation resistance (supply circuit to
welding circuit). If the insulation test fails or was skipped other tests will not be carried
out because of safety.

Keys:

START Starts the insulation resistance measurement.
Proceeds with the next insulation resistance measurement
(in continuous mode).
Proceeds to the next autotest sequence measurement (in single
measurement mode only).

ENTER Proceeds to the next autotest sequence measurement (in continuous
measurement mode only).

HELP (F2) Displays the insulation resistance test help screens.

REPEAT (F3) Repeats the insulation resistance measurement.

SKIP (F4) Skips insulation resistance measurement.

END (F5) Ends the autotest sequence.
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7.6.6 Insulation resistance (supply circuit of class Il equipment to
accessible surfaces)

Measurement is described in chapter 6.3.5 Insulation resistance (supply circuit of class
Il equipment to accessible surfaces). If this insulation test fails or was skipped other
tests will not be carried out because of safety.

Keys:

START Starts the insulation resistance measurement.
Proceeds with the next insulation resistance measurement
(in continuous mode).
Proceeds to the next autotest sequence measurement (in single
measurement mode only).

ENTER Proceeds to the next autotest sequence measurement (in continuous
measurement mode only).

HELP (F2) Displays the insulation resistance test help screens.

REPEAT (F3) Repeats the insulation resistance measurement.

SKIP (F4) Skips insulation resistance measurement.

END (F5) Ends the autotest sequence.

7.6.7  Welding circuit leakage current

Measurement is described in chapter 6.3.6 Welding circuit leakage current. If this
leakage test fails or was skipped other tests will not be carried out because of safety.

Keys:
START Starts the leakage current measurement.
Proceeds with the next leakage current measurement
(in continuous mode).
Proceeds to the next autotest sequence measurement (in single
measurement mode only).

ENTER Proceeds to the next autotest sequence measurement (in continuous
measurement mode only).

CHG ON (F1) The instrument automatically changes L and N polarity of connected
welding equipment during the test (suitable for 1-phase equipment
with schuko plug). Higher measured current will be considered.

CHG OFF (F1) Disables the automatic change of polarity function.

HELP (F2) Displays the leakage current test help screens.
REPEAT (F3) Repeats the leakage current measurement.
SKIP (F4) Skips the leakage current measurement.

END (F5) Ends the autotest sequence.

7.6.8 Primary leakage current

Measurement is described in chapter 6.3.7 Primary leakage current. If this leakage test
fails or was skipped other tests will not be carried out because of safety.

Keys:
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START Starts the leakage current measurement.
Proceeds with the next leakage current measurement
(in continuous mode).
Proceeds to the next autotest sequence measurement (in single
measurement mode only).

ENTER Proceeds to the next autotest sequence measurement (in continuous
measurement mode only).

CHG ON (F1) The instrument automatically changes L and N polarity of connected
welding equipment during the test (suitable for 1-phase equipment
with schuko plug). Higher measured current will be considered.

CHG OFF (F1) Disables the automatic change of polarity function.

HELP (F2) Displays the leakage current test help screens.
REPEAT (F3) Repeats the leakage current measurement.
SKIP (F4) Skips the leakage current measurement.

END (F5) Ends the autotest sequence.

7.6.9 Touch leakage current

Measurement is described in chapter 6.3.8 Touch leakage current. If this leakage test
fails or was skipped other tests will not be carried out because of safety.

Keys
START Starts the touch leakage current measurement.
Proceeds with the next touch leakage current measurement
(in continuous mode).
Proceeds to the next autotest sequence measurement (in single
measurement mode only).

CHG ON (F1) The instrument automatically changes L and N polarity of connected
welding equipment during the test (suitable for 1-phase equipment
with schuko plug). Higher measured current will be considered.

CHG OFF (F1) Disables the automatic change of polarity function.

HELP (F2) Displays the touch leakage current test help screens.

REPEAT (F3) Repeats the touch leakage current measurement.

ENTER Proceeds to the next autotest sequence measurement (in continuous
measurement mode only).

SKIP (F4) Skips touch leakage current measurement.

END (F5) Ends the autotest sequence.

7.6.10 No load voltage

Measurement is described in chapter 6.3.9 No load voltage. If this voltage test fails or
was skipped other tests will not be carried out because of safety.

Keys

AC/ DC (F1) The instrument sets appropriate limit values — depends on the
welding machine’s operating mode.

START Starts the No load voltage measurement.

ENTER Proceeds to the next autotest sequence measurement.

HELP (F2) Displays the no voltage test help screens.
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REPEAT (F3) Repeats the no voltage measurement.

SKIP (F4) Skips leakage current measurement.

END (F5) Ends the autotest sequence.

7.6.11 TRMS current measurement using clamp current adapter

Refer to chapter 6.2.9 TRMS current measurement using clamp current adapter for
reference.

7.6.12 Functional test

Refer to chapter 6.2.11 Power / Functional test for reference.
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8 Working with autotest results

After the autotest sequence is completed, measurement results can be:
- Saved to the flash memory of the instrument. Before that they can be viewed and
edited. Refer to chapter 8.1 Saving autotest results for more information.
- Send to PC or a test report can be printed out to serial printer. Refer to chapter
8.4 Downloading and printing results for more information.
- DUT label can be printed out. Refer to chapter 8.4 Downloading and printing
results for more information.

8.1 Saving autotest results
After the autotest sequence is completed, Save results menu is displayed.

Following data can be added to the test results for saving:
- Device number and its name
- Test site and location,
- Retest period,
- Repairing code,

- Comments.
SAVE RESULT 18-May—-Ba9 12:53
TEVICE No.: W
TEST SITE: EBUILDING 1
LOCATIOM: EROOM 1
USER: USER 1

OEUICE MAME ! DLMSGZ

EETEST FPERIOD : 1Z

FEFHIRING CODE: &7

COMMEMTS:  ~

UWDO SER LITEW
Save results menu

Keys:
v /A Selects the item.
</ », alphanumeric Edits data
SAVE (F1) Saves test results and returns to last autotest menu.
UNDO (F2) Undo changes.
SEND (F3) Sends results to printer, RFID reader/writer.
VIEW (F4) Views test results.
LIST (F5) Enters list of pre-defined names.
ESC Returns to Main menu.

In the DEVICE No. field up to 10 numeric characters can be entered. The device
number can also be scanned with a barcode reader.

In the Test site, Location and DEVICE NAME fields, up to 15 alpha-numeric or special
characters can be entered. Names can also be selected from the list of 100 predefined
names for each parameter.

In Retest period field, the number of retest period in months can be entered.

In Repairing code field, up to 20 alpha-numeric or special characters can be entered.
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In the Comments field, up to 25 alpha-numeric or special characters can be entered.

All parameters added to the autotest results have, in general, a possibility to be
replicated or default set to blank when saving new autotest results. Device number can

also be automatically incremented when new autotest sequence is finished.
For detailed description refer to chapter 5.9.1 Instrument settings.

All test results can be viewed before saving by pressing VIEW (F4) key. View results

menu will be displayed. To return to previous menu ESC key should be pressed.

Notes:
O
O
(|

LIEW RESLULTS

158-Mauy-@3 12:54
DEVICE Ho.:
TEST SITE: BUILDIWNG 1
LOCATION: ROOM 1
USER: IUSER 1

FUNCT IONS FHRAMETERS S 5
UTISUAL [
INSULATION S S@al)= 2.8aMe 19, 9ML F
T.LERKAGE 23 L B. SEmA . @8mA P

I N R N R
View Project autotest results menu

menu of the instrument).

8.2 Recalling results

Select Recall/delete/send memory in Main menu by using A and Y keys and press

ENTER key to confirm. Search results menu is displayed.

The date and time are automatically attached to the saved results.
The autotest results cannot be stored if the Device no. field is empty.
User field cannot be edited (this must be selected from the User/ Device data

SEARCH FEMORY BZ—ARr-G3 133 56 SEARCH MEMORY BZ—APr-B3 13336
DEVICE: +ff ] Prodect: *
USER: # TIEUICE: #*
TEST SITE: #* | LISER: #* ]
LOCATION: =* TEST SITE: #
DATE: B1.81.Z26880-24,83, 2889 LOCATION: =
DATE: B1.81,2880-38.84, 28839
MEMORY FEEE 99, 9% MEMORY FREE 99, 9%

F IMD LINDID TYFE

Search results menus

When searching for stored results the following filters can be used to narrow the hits:

Test site,
Location,

User.

By using A and Y cursor keys select the filter you want to edit.

Date from and date to,

DUT number or project No. (for machine and switchgear testing)
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Keys:

v /A Selects parameter line.

</ >, Alphanumeric Edits parameter line.

FIND (F1) Starts search after filters are set correctly.
UNDO (F2) Undo latest change.

TYPE (F3) Selects parameter line type.

ESC Returns to Main menu.

Notes:

O To change the selected parameter line type, press the F3 function key and the
»parameter type« will become highlighted (e.g. DEVICE). The cursor keys < and >
can then be used to change the parameter type and by pressing ENTER key the
choice can be confirmed. Once the parameter types have been set up, the data
required to filter the results can be inserted. Filter information can be inserted via
the alphanumeric keypad or, in some filter fields such as user, can also be selected
from a predefined list by pressing the F4 function key. The device number field can
also be read using a barcode reader.

O By placing a »*« (shift + “2”) in a particular field, tells the instrument not to search
the associated filter field. When searching, the instrument will therefore ignore data
in this parameter and go on to find all the DUTs that conform to data placed in the
other filter fields.

O To find all stored results, enter »*« in the all fields (excluding DATE where the
correct from and to dates must be entered).

When the search filters have been correctly set up, a search can be performed by
pressing the F1 function key. If the search filters are set up correctly and the DUTs exist
in the units memory, the Recall memory menu will be displayed.

While recalling stored results, the instrument shows a bargraph and a ratio of files found
compared to files stored in memory (e.g. 7/11 implies 7 results have been found to meet
the filter criteria out of a potential 11 results stored in the flash memory).

RECHLL MEMORY

18-May—-B3 12:59
DEUICE:
TEST SITE: EBUILDING 1
LOCATION: RO
TIME<DRTE: 14:8@ 24.84,20689
USER: PJOT

Al

4EEE
FlanchalPL
PlanchalPL

[FLanchaMPL

o

=] F|

Recall memory menu

Once the DUTs have been found, the A and v cursor keys and F1 and F2 function
keys can be used to scroll through the list of DUTSs.

More information relating to a DUT can be viewed by pressing the ENTER key on the
appropriate DUT. The information can be scrolled using the F1 and F2 function keys
and the F5 function key can be used to switch between different DUT data views.
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RECHLL MEMORY

View results menu

Use the ESC key to return to Recall memory or Search results menus.

From the Recall memory menu stored data can be downloaded to a PC, printed out to
a serial printer or deleted from the memory. Refer to chapters 8.4 Downloading and
printing results and 8.3 Deleting results, respectively.

8.3 Deleting results

Stored autotest results can also be deleted from the memory.

Enter Recall/delete/send memory menu from [PAT, Machine, Switchgear, All tests]
testing menu. Recall the result(s) you want to delete (Refer to chapter 8.2 Recalling
results for detailed information on recalling results).

In the Recall memory menu, press the F5 function key. Delete menu will be displayed.

In this menu the following functions can be performed.

DELETE: Deletes the single file last highlighted when the F5 function key was
pressed,
DELETE Deletes all the files found from searching the memory of the

SELECTED: instrument,
DELETE ALL: Clears all stored test data from the instrument.

TDELETE MEMU 20-Feb-@T 13135

[DELETE 2954362147
DELETE SELECTED ¢1-13
DELETE HLL

Are ygou suke (YoNI?

[] [] [] B DELETE

Delete results menu

Keys:

Y /A Select deleting option.

DELETE (F5) Enters the confirmation menu for deleting selected results.
ESC Returns to Recall memory menu.

Confirm the delete activity by using Y key. After performing the selected option,
instrument returns to Recall memory menu accepting the new memory state. If you
don't want to delete the results, press the N key in Delete menu. Instrument returns to
Recall memory menu without any changes.
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8.4 Downloading and printing results

The instrument offers the following possibilities to send selected result or selection to:
- PC (to store and later operations on stored results),
- Serial printer for fast report printing,
- Label printer, and
- RFID tag (only one result).

It is possible to send data to selected output after:
- Autotest sequence is completed, or
- Recalling stored results from the instrument memory.

By pressing the SEND (F3) key or SENDall (F4) in the Recall memory or Save results
menus, Send results menu is available.

SEND RESULTS 15-5ep-93 03:33
SEND TO :

[FC

SERIAL FPRINTEER
EARCODE PRINTER
THG READER-NREITER

RS 232 BAUD RATE: 115266
SEND FORMAT: METREL+

| EAUD B cofMo @M B B |
Send results menu

Keys:
v /A Selects activity.
ENTER Starts sending to selected output.
ESC Returns to Recall memory or Save results menu.
Send to PC
Keys:
BAUD (F1) Opens menu for selection of Baud Rate.
COMM (F2) Opens menu for interface selection (RS232 or USB)
SET BAUD RATE BE-Mar—-@g8 1@:51 SET COMMUMICATION BE-Mar-E2 10:53
BAUD RATE: COMMUMICAT IOMN:
1260
2488 UsE
2EE
FEEE
13288
2488
I BN B B B I B B B B
Communication ports settings
Keys:
v /A Selects the option.
SAVE (F1) Saves selected option.
ESC Returns to Send results menu.
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Send to serial printer

Keys:
SET (F2)

Keys:

v /A
SAVE (F1)
ESC

SEMD RESULTS 15-Jun—-12 15:4%3

SEHD TO :

PC

SERIAL PRIMTEE

ERARCODE PRIMTER
TAG READER-LRITER

R5232 PORT: PC ~ PRINTER
FRINT FROTOCOL:=0W-x0FF

B SET 1 [] []
Send to serial printer menu

Opens menu for selection of data transfer control option.

SET PRINT FPROTOCOL:

FRINT FROTOCOL:
HARTIWARE

AON-HO0FF

Serial printer settings

Selects the option.
Accepts selected option.
Returns to Send results menu.
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METREL
Testing laboratory
Horjul, Slovenia

DEVICE 11072010

TEST SITE METREL
LOCATION OFFICE 1
TIME/DATE 09:31 11-JUL-2008
USER TOMAZ

RESULT: PASS

VISUAL PASS

EARTH BOND It: 10A~ Rlim: 0.10 Ohm
1. R =0.03 Ohm PASS

INSULATION Ut: 500V Rlim: 1.00 MOhm
1. R =178.9 MOhm PASS

LEAKAGE Ut: 230V~ llim: 0.75 mA
1.1=0.23 mA PASS

POWER

1. P = 2.01KVA PASS

DEVICE NAME: APP 1

RETEST PERIOD : 11/07/2009
REPAIRING CODE: 021268505
COMMENTS: -

END OF DATA

An example of data sent to serial printer

Notes:
O When working with serial printers, the baud rate is set by default to 9600 bps.
O Software transfer control uses XON (CTRL-Q) and XOFF (CTRL-S) characters.
O Hardware transfer control uses DTR line.
O Back side port supports only (XOn/XOff) software transfer control.

Send to barcode printer

SEMD RESULTS 15-May-14 B3:39
SEHD TO :

PC
SERIAL PRINTER
[ERECODE_FRINTER |
TAG REALER-WRITER

PRINTER: ZEEBRA LP 2824 Plus
R5232 PORT: PC » PRIMNTER

Send to barcode printer menu

Keys:

PRINTER Selects label printer.

Label 1 (F4) Prints one label (for the DUT)
ENTER
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Label 2 (F5) Prints two labels.

SELECT LHBEL FRIMNTER: 15-Mau—14 13: 637

SELECT LABEL PRINTEE:

OMEIL
ZEERA LP 2524 Flus

Select label printer menu

Keys:

v /A Selects the printer.

SAVE (F1) .

ENTER Accepts selected printer.

ESC Returns to Send results menu.

Refer to chapter 8.6.1 Instrument settings and Appendix B for detailed information
about barcode systems used when printing barcode labels.

CODE 801 APPLIANCE A CODE @81 APPLIANCE
\T!?EEI?ITEE!E\E!E\EE\HE i?ﬁllﬁiﬁlﬁ\!lgiﬂ\gl%!!llﬁﬁﬁll LM
LT AR (e i
OFERATOR : Tomaz Lusin GPERATOR ! Tomaz Lusin PASS
PASS FATS
PR TR LR T . POUER SUPPLY CORD
lli%l%I§§HI|HEI|||IEIIHIEE Il POUER, SUEPLY CORD bt
L
ana am
| OPERATOR i __Tomaz Lusin | TEST DATE: 11-087-2008
LGED DATE DUE ¢ 11.87-7009
TEST DATE: 11.07-°008 9
DATE HUE ! 11/3?/2535 GFER%TUR Fgggmaz LUalﬂ
OPERATOR ¢ Tomaz Lusin

PASS

1 tag, barcode system: 2 tags, barcode system: 2 tags, barcode system:
single (top label) double single

1 tag, barcode system:

double (bottom label)

Examples of DUT labels

Send to RFID tag

SEND RESULTS
SEHD TO :

FC
SERIAL FRINTER
EARCODE PRINTER

THG REATER-WREITER

THG =size! Zkbit
TAG Sustem: HiTAG
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Send to tag menu

Keys:
ENTER Sends data to the RFID tag.
ESC Returns to Send results menu.

8.5 Dataupload /download

Autotests and results from PC software can be uploaded to the instrument from the
Data upload / download menu. Also the following items can be downloaded and
edited or created with PC software and then uploaded onto the instrument:

- Users,

- DUTs,

- Test sites / buildings,
- Locations / rooms.

DATA UFLOARD-TDOWMLOAD 28-Feb-B2 14:01

Readyg ...

N DY DY DN BN
Downloading / uploading test data menu

During the data transfer from the PC to the instrument, the transfer status will be
displayed.

Pressing ESC key instrument returns to Main menu.
For detailed information on data uploading / downloading refer to help menus of PC
software PATLink PRO.

8.6 Setup menu

8.6.1 Instrument settings

When an autotest is completed, different data about DUT and other associated data can
be added to the autotest results before saving them. In the Instrument settings sub-
menu (Setup in the PAT TESTING menu), the settings about data changes between
tests can be controlled.

The following data can be controlled between tests:

- DUT number,
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- test site,

- location,

- user,

- DUT name,

- retest period

- repairing code,

- comments,

- barcode system,

- save and print.
From the Main menu, select Setup and then select Instrument settings by using A
and Vv cursor keys and press ENTER key to confirm. The Instrument settings
submenu will be displayed.

INSTRUMENT SETTIMGE

[DEVICE Mo. FIELD increment]
TEST SITE FIELD rerlicate
LOCATION FIELD rerlicate
USER FIELD reklicate

DEVICE WAME FIELD rerlicate
4 RETEST PERIOD FIELD reblicate

EDIT N [] [ ] [ ]
Instrument settings menu

Keys:

Y /A Select the item whose parameter will be changed.
EDIT (F1) Highlight the parameter that can be changed
ENTER '
ESC Returns to main settings menu.

Changing the instrument parameter

The selected parameter is highlighted.

21-Tec—H3 Z1:59

INSTRUMENT SETTINGS

[DEVICE No. FIELD incrementl
TEST SITE FIELD rerlicate
LOCATION FIELD reklicate
USER FIELD rerlicate

DEVICE WAME FIELD rerlicate
4 RETEST PERIOD FIELD reflicate

Modification of selected setting

Keys:

v /A Modify highlighted parameter.
SAVE (F1) Saves setting of selected item,
UNDO (F2) Recovers currently modified setting.
ESC Returns to main settings menu.
Notes:
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O If blank is selected for a particular item, then the appropriate field will initially
appear blank in the Save results menu.

O If replicate option is selected for a particular item, the last entered data will initially
appear in an appropriate field when new autotest sequence is finished.

O The increment option can also be set in the device number field. In this case, the
DUT number will be automatically incremented when new autotest sequence is
finished.

O Special character »$« between autotest shortcut code and DUT name (ID number)
is used to distinguish shortcut code from DUT name.

O Only DUT ID is printed out on the 2™ DUT label (power supply cord label).

O Refer to Appendix B for more information about barcode systems.
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9 Machine testing operating mode

The Machine testing operating mode is primarily intended for testing of electrical safety
of machines according to the standard IEC/ EN 60204.
After entering the Machine testing menu following options are displayed:

MACHINE TESTIMNG

[EIHGLE TE=T
RECALL-DELETE~-SEND MERORY

Single test menu (see 9.1),
Memory operations (see 9.2),

Main menu
Keys:
v /A Selects the operating mode.
ENTER Enters selected mode.
Note:
O Press ESC key one or more times to return to Machine testing main menu from any
submenu

9.1 Single tests (machine testing) menu

The measurements and their parameters in this menu are suited for verification of
machines.

SIMGLE TEST HS-APrr—13 16: 15

[UISOAL _TEST |
COMTIMOITY

INSULATION

HU-TEST

Z LOoP

RCD TEST

FRCD TEST

DISCHARGING T.
- VOLTRAGE

L — 1 1 1 1 |
Single test menu

Keys:
v /A Select the test / measuring function:
<Visual test> Visual inspections,
<Continuity test> Continuity of protective conductors tests,
<Insulation> Insulation resistance,
<HV- test> High Voltage tests,
<Z Loop> Loop impedance tests,
<RCD test> Tests of residual current devices,
<PRCD test> Tests of portable residual current devices,
<Discharging time> Discharging time tests,
<Voltage> Voltage, frequency and rotary field tests,
<Functional test> Functional inspection.
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ENTER Enters selected test.
ESC Returns to Main menu.

Note:
O Unlike in PAT testing mode all single test results and parameters can be stored for
documentation purposes (view chapter 12.1 for more information).

9.2 Measurements and inspections

9.2.1 Visual test

Visual check is the most important and effective part of a machine test.

Electrical testing often does not disclose failures that become apparent on visual
inspection. A visual check must be carried out before each electrical safety test.
Following items should be checked:

- Wiring connection points. Especially PE connections are important!

- Protection covers, housings.

- Inscriptions and markings related to safety must be clearly readable.

- Cable layout, radiuses, isolation.

- Switches, regulators, lamps, keys.

- Parts subjected to wear out.

- Electrical and mechanical protection devices (barriers, switches, fuses, alarms).

- Openings, filters.

- Technical documentation, availability of instructions for use.

- Installation of the DUT must be performed according to the Instruction manuals.
During visual inspection the measuring points for the electrical testing have to be
determined too.

Check that there are no signs of:
- Damage,
- Pollution, moisture, dirt that can influence the safety,
- Corrosion,
- Overheating.

UISUAL TEST Zl-Tec-B2 22: 03
Wirind conhect.ion Points. cables
Covers. housinds

Inscriktions and markinds
Frotection deuices
Documentat.ion

Mo =idns of wear ouwt.
Follution. damade

Visual test menu

Visual test procedure

O Select the VISUAL TEST function.
O Perform visual inspection of the machine.
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O Commit PASS or FAIL ticker manually (with PASS (F1), FAIL (F5) keys.
O Save result (optionally) with SAVE (F4) key.

UISUAL TEST

UTISUAL TEST
Wirind connection Points. cables Wir-ind conhection Points. cables
Covers. housinds Covers. howsinds
Inscrirtions and markinds Inscriftions and markinds
Frotection devices Frotect.ion devices
Documentat ion Document.at.ion
Mo signs of wear out. Mo sighs of wear owt.
rollution. damade FFollution. damade

Examples of visual test measurement results

9.2.2 Continuity

This test determines that the PE and equipotential connections inside the machine have
proper resistance that corresponds to their length and cross-section.

CONTIMUITY 22-Nec—A8 14:42 CONTINUITY
OUTPUT: Z86mA™ y
LIMIT ¢ @8.z0% LIMIT = @.81%
—_——— 1} TIME @ 5= —_——_——— TIME = S=
MODE: E;r;*;;e Rrgss: ———— MODE: ;L:.;?I
c c
Fress START ked for new test. Fress STHRT key for new test.

EDIT HELF CHL

Continuity menus

Test parameters for Continuity measurement

OUTPUT Test current [200 mA, 10 A]

LIMIT Maximum resistance [0.01 Q ... 0.09 Q, 0.10 2 ... 0.90 Q,
1.00Q ... 9.00 Q]

TIME Measuring time [5s,105s,30s,60s, 120 s, 180 s]

MODE Operation mode [single, auto]
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Test circuit for Continuity measurement
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Measurement of continuity of protective conductors of machines

9.2.2.1 Single continuity test
In the single continuity test the continuity of individual connections can be determined.

Continuity measurement procedure

O Select the CONTINUITY function.

O Settest parameters

O Make sure that the test leads are calibrated. Compensate them if necessary (See
chapter 9.2.2.3 Compensation of test leads resistance for more information).
Connect test leads to S/C1 and C2 terminals on the instrument.

Connect test leads to both ends of protective conductor under test.

Press the START key for measurement.

Press SAVE (F4) key for storing the result (optional).

Ooooan
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CONTINUITY 21-Dec—-83 22:12

21-Dlec—G5 22112

QUTPUT:  1eA™ OUTPUT:  18A™
8 88 LIMIT : @.91% 1 32 LIMIT ¢ @.280
- it TIME = S= . it TIME @ S=

MODE: =sindle MODE: =sindle

S/C1 5/C1

Fress STHRT keu for new test. Press START key for rnew test.

EDIT B HELF B CAL N SAVE B

EDIT B HELF B CAL N SAVE B

Examples of continuity measurement results

Displayed results:
Main result.............. Continuity

Notes:

O
O

9.2.

Consider displayed warnings before starting measurement!
For more information how to calibrate the test leads see chapter 9.2.2.3.

2.2 Auto-continuity test

In the auto continuity test mode up to 30 continuity tests can be performed and stored in
one step. Additional features are:

Connection of test leads to a low resistance connections is detected and the
measurements starts/ stops automatically,

Sound warnings are indicating the actual phase of the measurement.

The autotest is useful if testing large machines with a lot of PE connection points.
The wuser does not need to return to the instrument and pressing
START/STOP/SAVE keys for each individual measurement. The test can easily
be carried out by one person even if testing with long test leads on large
machines.

Continuity measurement procedure

O
O
O

Select the CONTINUITY function.

Set test parameters.

Make sure that the test leads are calibrated. Calibrate them if necessary (See
chapter 9.2.2.3 Compensation of test leads resistance for more information).
Connect test leads to S/C1 and C2 terminals on the instrument.

Press the START key for measurement. The instrument is monitoring for a low
resistance between the test leads is detected.

Connect test leads to both ends of the first PE connection under test. The
instrument detects (double beep) the low resistance and starts first measurement.
After the timer elapse the instruments temporarily stores the first result. A sound
signal (short beeps) indicates that the first measurement is concluded and
temporarily stored. The results displayed in this phase will not be stored.
Disconnect test leads and proceed to the next measuring point (no beep).
Connect test leads to both ends of the second PE connection under test. The
instrument detects (double beep) the low resistance and starts second
measurement.

After the timer elapse the instruments temporarily stores the second result. A
sound signal (continuous short beeps) indicates that the second measurement is
concluded and temporarily stored. The results displayed in this phase will not be

117




MI 3321 MultiservicerXA Machine testing operating mode

OooOoano

stored.
Disconnect test leads and proceed to the next measuring point. (no beep)

Connect test leads to both ends of the last PE connection under test. The
instrument detects (double beep) the low resistance and starts last measurement.
After the timer elapse the instruments temporarily stores the last result. A sound
signal (short beeps) indicates that the last measurement is concluded and
temporarily stored. The results displayed in this phase will not be stored.
Disconnect test leads (no beep).

Press STOP key to stop the measurement.

Press SAVE (F4) key for storing the results (optional). All temporarily stored results
are saved into the instruments memory.

21-Tlec-A5 22:15

OUTFUT:  18A™
l;] [E]:EZ LIMIT : @260
. ot TIME : 5=

MODE: awto

Example of continuity measurement results — normal view

Displayed results:
Main result.............. actual measured resistance / last measurement result
Rmax..........cevvvnnnnn. highest measured resistance

By pressing the MORE (F5) key all measured results can be seen.

UIEW RESULTS
Prodect MNo.: BEZ

Examples of continuity resistance measurement results — all results view

Displayed results:

Main result.............cc..oeeeee. actual measured resistance
RmMaX.......oooooeeiiiiiiiiiiiiins highest measured resistance
Sub-results (1., 2., ...n).....temporarily stored individual results

By pressing the BACK (F5) key the instrument returns to normal view.

Notes:

O
O

O

Consider displayed warnings before starting measurement!

STOP key can be pressed anytime during the measurement. All concluded
measurements are internally stored and can be saved to the instrument’s memory.
Optional external buzzer A1421 can be used in the Auto-continuity test.
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9.2.2.3 Compensation of test leads resistance

Test leads compensation is required to eliminate the influence of test leads resistance
and instrument's internal resistance. If a compensation value is stored this is indicated

in the message

Circuit for compensating the resistance of test leads

Shorted test leads

Compensation of test leads resistance procedure

Select the CONTINUITY function

Select the Single mode test

Connect test cable to the instrument and short test leads (see figure above).
Press the CAL (F3) key for measurement.

If the calibration was performed successfully, 0.00 Q is displayed.

Oooooan

Notes:
O 5 Q is the limit value for resistance compensation. If the resistance is higher then
the calibration value is reset to the default value and the message disappears.
O Both 10 A and 200 mA continuity functions are compensated at the same time.
O The lead compensation is very important to obtain correct result especially if long
test leads are used.

9.2.3 Insulation resistance

Insulation resistance between live conductors and accessible (earthed or isolated) metal
parts is checked. This test discloses faults caused by pollution, moisture, deterioration
of insulation metal etc.

TNSULATION 21-Dec—-82 28: 12

SINGLE TESTS
OUTFUT: S@al=

LIMIT = 1.88MR
—_—— — — i} TIME : S=

Fress START keu for new test.
EDIT HELF

Insulation resistance menu
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Test parameters for insulation resistance measurement

OUTPUT Test voltage [250 V, 500 V]

LIMIT Minimum resistance [0.10 MQ, 0.30 MQ, 0.50 MQ, 1.00 MQ, 2.00
(Insulation) MQ, 4.00MQ, 7.00 MQ, 10.00 MQ, none]

TIME Measuring time [5s,105s,30s,60s, 120 s, none]

Test circuits for insulation resistance measurement
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Measurement of insulation resistance

Insulation resistance measurement

Select the Insulation single test.

Set test parameters

Connect test leads to LN and PE terminals on the instrument.

Connect the LN test lead to the (temporarily connected) L and N terminals of the
machine.

Connect the PE test lead to a PE terminal of the machine.

Press the START key for the measurement.

Ooooan

oo
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O

Press SAVE (F4) key for storing the result (optional).

IHSULAT IOH H5—Mar-H8 @39: 45 IMSULAT I0OH B5—Mar—08 B9: 46
SINGLE TEST SINGLE TEST
OUTFUT: Z258ll= OUTPUT: 258ll=

18 84 LIMIT =  4.B@Me 1 885 LIMIT ¢  4.G@M2
. sk TIME : 5= . sk TIME : 5=
1 251 1 251

Press START keu for new test. Press START key for new test.

Examples of insulation resistance measurement results

Displayed results:

Main result.............. insulation resistance
Notes:
O The machine under test should be de-energized before the measurement!

O
O

O

Consider any warning on the display before starting the measurement!

Care must be taken if machine includes sensitive electrical equipment that could be
damaged if to high test voltage would be applied to them.

In this case the sensitive part should be disconnected from the tested circuitry.
Depending on the product standard, they should be tested with an appropriately
lower test voltage.

If surge protection devices are installed the test can be carried out only in a limited
manner.

Do not disconnect the machine under test from the instrument during the
measurement or before it is automatically discharged! The message
»Discharging...« is displayed while the voltage on DUT is higher than 20 V!

Do not forget to remove the L-N link after the tests.

9.2.4 High Voltage withstanding test

The High Voltage withstanding test is used to confirm integrity of the insulation
materials. During the test the insulation materials in the machine are stressed with a
higher voltage than during normal operation. A powerful AC high voltage source is
applied between the live/ neutral input terminals and the metal housing of the machine.
The instrument trips out if the leakage current exceeds the predefined limit.

/N IMPORTANT SAFETY NOTES

O

As a dangerous voltage of over 1000 V AC is applied at the HV instrument
outputs special safety consideration must be taken when performing this
test!

Requirements from EN 50191 for test installations and safety of withstanding
voltage testing shall be applied. Prohibition zone is 20 mm and no part of the
body can be closer to tested item. Two hands must strictly be in operation
during testing, one for manipulation with one of HV test tip and another with
manipulation with the START button on the Ml 3321.

Disconnect and keep in safe place all unused test leads before starting this
measurement; otherwise the instrument can be damaged!

Only a skilled person familiar with hazardous voltages can perform this
measurement!
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O

O

O

Do not perform this test if any damage or abnormality (test leads, instrument)
is noted!

Never touch exposed probe tip, connections equipment under test or any
other energized part during the measurements.

Connect test probes only for the High Voltage test and disconnect them
immediately after the test!

Do not touch any part of test probe in front of the barrier (keep your fingers
behind the finger guards on the probe) — possible danger of electric shock!
Always use lowest possible trip-out current.

If necessary, the test place shall be guarded by barrier or similar preventing
means to avoid any other person to reach testing place.

Red light in proximity of the instrument HV outputs warns when dangerous
voltage is present on HV outputs.

28-Jun-16 @3:17 26-Jun-16 G318

QUTPUT: 1@@glr OUTPUT: 1@@all
LIMIT = ZB8mA LIMIT = 2868mRA
—_—— — —mA" TIME : 3= —_——— —mA™ TIME = 3=
Ui---- ¥ T TEmen Ui---- ¢ I TeEan
N e L) ANEE]
=1
STOF => START Press START key for new test.

EDIT HELF

High Voltage withstanding menu

Test parameters for high voltage withstanding test

OUTPUT Test voltage [1000 V]
LIMIT Trip out current [5 mA, 10 mA, 20 mA, 50 mA, 100 mA, 200 mA]
TIME Measuring time [1s,2s,35s,5s,10s, 30 s, 60 s]

Test circuit for high voltage withstanding test
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High voltage withstanding test

High voltage withstanding test procedure

Ooooooao

OooOooOoao

O

O

Select the HV-test single test.

Enter correct Password HV-test (as set in General settings >> Password menu).
Set test parameters

Prepare test setup as mentioned in IMPORTANT SAFETY NOTES above.
Connect test leads to HV terminals on the instrument.

Connect one HV test lead to the temporary connected L and N terminals of tested
machine.

Touch with the test tip of the another test lead a PE terminal of tested machine.
Press the STOP key to initiate start measurement procedure (5 s start timer).

Press and hold the START key for the measurement within a 5 s delay*.

If the test current exceeds preset value of trip out current the measurement is
stopped immediately.

The measurement is completed immediately after the START key is released or
when the measurement timer runs out (which comes first).

Press SAVE (F4) key for storing the result (optional).
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*Notes:
O Before first use and after “Original Settings”, Password HV-test must be set in
General settings >> Password menu.
O If a 5 s start timer runs out, HV-test will not start for safety. Initiate start
measurement procedure with STOP key and start test within a 5 s delay.
O In case of 3-phase machine, the temporary test connection shall cover all
applicable L1, L2, L3 and N.

FE—Jum—16 11:11 FE-Jun—16 11313

OUTFUT: 1@eaEy OUTFUT: 1@eeEL
8 1 LIMIT = SmA 5 28 LIMIT ¢ Z&mA
. mA™ TIME : 2s mA™ TIME : Ss
Uz 1867 W T — u: 1872 U . —
STOF =3 START STOP =» START

EDIT HELF SHUE

Examples of high voltage withstanding test results

Displayed results:

Main result.............. leakage current
Sub-result:.............. applied voltage
Notes:

O Tested machine should be de-energized before the measurement!

O Components and devices that are not rated to withstand the test voltage shall be
disconnected during the testing — refer to related product standard.

O Components and devices that have been voltage tested in accordance with their
product standards may be disconnected during testing.

O Consider any warning on the display before starting the measurement!

O Do not forget to remove the temporary L-N connection after withstanding
tests are finished .

9.2.5 Loop impedance and prospective fault current

The instrument measures the impedance of the fault loop and calculates the
prospective fault current. The results can be compared to limit values set on base of
selected protective circuit breakers or RCDs. The measurement complies with
requirements of the standard EN 61557-3.

Warning!

[0 MI 3321 checks voltages on TP1 before running test and disables test in
case hazardous live voltage is detected on TP1 PE. In this case,
immediately remove supply from test circuit, find and eliminate problem
before any other activity!
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—_— — —x

Isc----R

Test: £ Loor

HU |

Fu=sel @ ZA

Fu=seT @ 3I5ms

I=sc_lim= 3Z.56A
Ul-re= 1
Un—te= @

Fress START keu for new test.

SAUE B HELF N

Loop impedance menu

Test parameters for fault loop impedance measurement

TEST Type of test based on installed protective device: [Zloop, Zs(rcd)*,
Rs(rcd)*, Z mQL-Pe*** ]
Fuse type Selection of Fuse type [*F, NV, gG, B, C, K, D] **

For Z LOOP, Zs(rcd), Z mQL-Pe

Fuse | Rated current of selected fuse
Fuse T. Maximum breaking time of selected fuse
Isc_lim Minimum short circuit current for selected fuse combination.

For Rs(rcd)

RCD/Fi Selection of RCD nominal current size [10 mA, 30 mA, 100 mA, 300
mA, 500 mA, 1000 mA]
R Lim Limit resistance value for selected RCD nominal current.

See Appendix C for reference fuse data.
* Zs(rcd) and Rs(rcd) tests will NOT trip-out the RCD in RCD protected machine/

installation.

** »*F« means no fuse selected.
*** See chapter 9.2.5.1 for Z mQL-Pe, high precision loop impedance measurement.

Test circuit for fault loop impedance measurement
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Measurement of fault loop impedance

Fault loop impedance measurement procedure

Select the Z LOOP single test.
Set test parameters.

Ooooooag

Connect the three wire test lead to the TP1 port on the instrument.
Connect the three wire test lead to L, N and PE terminals of the machine.
Press the START key for the measurement.
Press SAVE (F4) for storing the result (optional).

£ LOoap 21-Tec—-Rg 22143
Test: Rsircd?
8 35 RodsFi :  38mA
. it R Lim & 166684

E[A 4]

PASS

Fress STHRT key for new test.
EDIT B HELF N

£ LOOF

B.43.

Isc=332. 3R

FAIL

Press START key for

Test.: 2 Look

Fuse Ture: NU
Fusel = 53R
FuseT = 35ms

Isc_lim=_1.22kA

(24, 2

Ul-fe=22
Un—re=
new test.,

TU
@l

EDIT B HELF N

SAUE B
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21-Dec—E2 22! 45

Test: Zsdircd?
9 44 Fuse Tuke: HU
. it Fusel : 1R

Fu=seT ! 35m=s

Isc=327. 1R Isc_lim= Z@6.96A
PASS
U1l-pe=2291)
Un—pre= @l
Press STHRT keu for new test.
EDNIT B HELF N B SAVE H

Examples of fault loop impedance measurement results

Displayed results:

Main result.............. Fault loop impedance,
ISCuieiiiii e Prospective fault current,
Ul-pe ...ooeveviieeee, Voltage UL-PE
Un-pe...ccccovvvvevnnnnnn. Voltage UN-PE
Un Input voltage (L-PE)

110V (93 V< UL.pE <134 V)
230V (185 V < U, pe £ 266 V)

Notes:
O The Z LOOP test may trip out the RCD in RCD-protected electrical installation.
O The fault loop impedance is measured between L and PE connection points of
machine’s loads. Result is compared with la of belonging disconnection devices
(fuses, breakers).

9.25.1 Z mQL-Pe, High precision loop impedance measurement

The measurement is performed with Impedance adapter A1143. It is recognized in Z-
LOOP function. With this adapter, low impedances from several mQ up to 19.99 Q can
be measured. The measurement is covered by requirements of the EN 61557-3
standard.

27-Feb-G7 16239

Test: Z miL-Pe

Fuse Tyre: HU
——— L Fusel : ZA
FuseT @  35ms
Isc_lim= 32.38R

5]

u
f SEHZ

Press STHRT key for new test.
EDIT B HELF N [ ] [

Impedance adapter connected

Test parameters for Z mQL-Pe loop impedance measurement

Function Z mQL-Pe (Z-LOOP)

FUSE type Selection of fuse type [*F, NV, gG, B, C, K, D] *

FUSE | Rated current of selected fuse

FUSE T Maximum breaking time of selected fuse

Isc_lim Minimum short circuit current for selected fuse combination.

See Appendix C for reference fuse data.
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*F Means no fuse selected.

Additional key:

F2 ' Toggles between result screens.

Test setup for Z mQL-Pe fault loop impedance measurement
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Connection of impedance adapter to the instrument

Z mQL-Pe fault loop impedance measuring procedure

Connect Impedance adapter to the instrument (see figure above).
Select function.

Select Z mQL-Pe test.

Enable and set limit value.

Power ON the Impedance adapter (ON/OFF key, green LED is lit).
Connect Impedance adapter to tested machine installation.

Press the START key for measurement.

Store the result (optional).

[y Ry [y
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27-Feb-82 11:11

Test: Z milL-Fe
Fuse Tukle: MU

< LOOF

27-Feb—G3 11313

Test: £ milL-Fe
Fuse Tuke: MU

Z LOOF

Fusel = ZA

699 e FuseT = Foms 696 e

Isc: 329. BA Isc_ lim= 32.568 Isc: 338. BA

. &95m@
¥1=M ST%E? @R
Scllax .
U 234 Isciin 209, 8A
f Uk @.al

SEHZ

Fusel : ZA
Fu=seT @ 3I5ms
I=sc_lim= 3Z.56R

Fress START keu for new test.
EDIT B HELF R MORE

I T I B
Example of Z m(L-Pe loop measurement results

Displayed results:

Lo Loop impedance,

[SC v, Prospective fault current,

R Resistive part of line impedance,

Xl Reactive part of line impedance.
The following parameters are displayed in sub-screen for loop impedance
measurement:

IscMaxL-Pe........ Maximum prospective fault current.

IscMinL-Pe......... Minimum prospective fault current.

IscStd................. Standard prospective fault current.

Ub..iiiis Contact voltage at maximum prospective fault current (Contact

voltage is measured against probe S terminal).

Notes:

o For application and technical data of the Impedance adapter A1143 see its
Instruction manual 20 750 859.
High fluctuations of mains voltage can influence the measurement results.

Check adapter indications in case the abort @symbol appears after the start of
measurement.
o Pay attention on serial port settings.

9.2.6 RCD tests

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

- Contact voltage,

- Trip-out time,

- Trip-out current,

- RCD autotest.

Warning!

0 MI 3321 checks voltages on TP1 before running test and disables test in
case hazardous live voltage is detected on TPl PE. In this case,
immediately remove supply from test circuit, find and eliminate problem
before any other activity!
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21-Dec—-A% 22:50
TEST & Rcdt
Idn : ZEmH
—_————s Multi & =l
. Tyke : AC
Uct v Phase : (+)
Ul-pe=229
Un—ke= @
Pres=s STHRT key for new test.

RCD test menu

Test parameters for RCD test and measurement

TEST RCD sub-function test [Tripout time - RCDt, Uc, AUTO, Tripout current].

ldn Rated RCD residual current sensitivity Ian [10 mA, 30 mA, 100 mA, 300
mA, 500 mA, 1000 mA|.

Multi Multiplier of Idn ['2, 1, 2, 5].

Type RCD type [AC, A, B*, AC_ S, A_S, B _S*|

Phase Starting phase [(+), (-)].

The instrument is intended for testing of general (non-delayed) and [S|elective (time-
delayed) RCDs, which are suited for:

Alternating residual current (AC type),
Pulsating residual current (A type).
DC residual current (B type)*

* Instrument HW version 3.0 or higher

Time delayed RCDs have delayed response characteristics. The contact voltage pre-
test can influence the trip out time of time delayed RCDs therefore a delay of 30 s is
inserted before performing the trip-out test.

Test circuit for RCD tests
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RCD tests (machine testing)

9.2.6.1 Contact voltage (RCD Uc)

The contact voltage test verifies that RCDs and earthing arrangement are effective. The
contact voltage is measured with a test current lower than %2 I,y to avoid trip-out of the
RCD and then normalized to the rated In.

Contact voltage measurement procedure

Select the RCD Uc test.

Set test parameters.

Connect three wire test lead to the TP1 test port on the instrument.

Connect the three wire test lead to L,N (downstream of the RCD) and PE terminals
of the machine.

Press the START key for the measurement.

Press SAVE (F4) key for storing the result (optional).

Ooooan

oo
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The displayed contact voltage is proportional to the rated nominal residual current of the
RCD and multiplied by appropriate factor. The 1.05 factor is applied to avoid negative
tolerance of result. An additional factor depends on RCD type and type of test current.
See table below for detailed contact voltage calculation.

Contact voltage Uc

RCD type proportionagll to Rated la
AC G 1.05xIxn any
AC 2x1.05x |

A G 1.4x1.05xI,N > 30 mA all instrument
A 2x1.4x1.05x|y versions

A G 2x1.05x 1N <30 mA

A 2x2x1.05xIzn

B G 2x1.05xI,N any instrument HW
B 2x2x1.05x 1.y xgﬁg’r” 3.0.and

Relationship between Uc and 14N

Loop resistance result is indicative and calculated from Uc result (without additional
proportional factors) according to following equation:

R, = ¢
S
AN
21-Dec—B3 22354
TEST : Uz
2 Idn @ 3GmA
(L Tue = AC
RL: S1q Ulim = S8
PASS
Ul-re= @
Un—pe=231

Press STHRT key for new test.
EDIT HELF SHUE

Example of contact voltage measurement results

Displayed results:

Main result.............. Contact voltage.
Rl Fault loop resistance.
Ul-pe e Voltage UL-PE
Un-pe....cccovvevvvnnnnnn. Voltage UN-PE

9.2.6.2 Trip out time (RCD t)

Trip-out time measurement verifies the sensitivity of an RCD, at different test currents.

Trip out time measurement procedure
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Select the RCD t single test.

Set test parameters.

Connect three wire test lead to the TP1 test port on the instrument.

Connect the three wire test lead to L,N (downstream of the RCD) and PE terminals
of the machine.

Press the START key for the measurement.

Press SAVE (F4) key for storing the result (optional).

Ooooan

oo

21-Dec—A2 22153
TEST & Rcdt
18 Idn  : 36mA
ns Multi = =l
. Ture : HAC
Uc: 2 V Phase i (1)
m
Ul-re=169
Un—te=1&3
FPress S5TART key for rnew test.
AL

EDIT B HELF N B SAVE 0

Example of RCD trip out time measurement results

Displayed results:

Main result.............. Trip-out time,
UC oo Contact voltage for rated In.
Notes:

O The RCD t test will trip the RCD. Assure that the instrument is not powered from a
socket protected by the tested RCD.

9.2.6.3 Trip out current (RCD I)

A continuously rising residual current is intended for testing the threshold sensitivity for
RCD trip-out. The instrument increases the test current in small steps through
appropriate range as follows:

Slope range Waveform
RCD type Start valupe Engd value Note
AC 0.2xIxn 1.1xlzN Sine
A (Ian =30 mA) | 0.2xIxn 1.5xIan Pulsed all instrument
A (Ian = 10 mA) 0.2xIxn 2.2xlan versions
B 0.2xan 2.2xIAN DC instrument HW
version 3.0 and higher

Maximum test current is I, (trip-out current) or end value in case the RCD didn't trip-out.

Trip out current measurement procedure

Select the RCD | single test.

Set test parameters.

Connect three wire test lead to the TP1 test port on the instrument.

Connect the three wire test lead to L,N (downstream of the RCD) and PE terminals
of the machine.

Press the START key for the measurement.

oooano

O
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| O Press SAVE (F4) key for storing the result (optional).

21-Dec—B8 22:56

TEST : Rod I

S 338 Idn  : 388mA
mA Tuke ® AC
t 3 300mns nhese e
Uci |y im & S8l
Ul-Fe=z2a
Un-re= @

FPress START keu for new test.
EDIT N HELF N

Examples of RCD trip out current measurement results

Displayed results:

Main result.............. Trip-out current,

| SO Trip out time at IA

(o [ Contact voltage at trip-out current IA, or end value in case the RCD
didn’t trip.

Ul-pe .o, Voltage UL-PE

Un-pe ...cccooevevieeennn. Voltage UN-PE

Note:

O The RCD I test will trip the RCD. Assure that the instrument is not powered from a
socket protected by the tested RCD.

9.2.6.4 RCD Autotest

RCD autotest function is intended to perform a complete RCD test and measurement of
all safety parameters (contact voltage, fault loop resistance and trip-out time at different
residual currents) in one set of automatic tests, guided by the instrument.

RCD autotest procedure

RCD Autotest steps Notes

Select the RCD singe test.

Set RCD AUTO test.

Set test parameters.

Connect three wire test lead to the TP1 test port on
the instrument.

Connect the three wire test lead to L, N (downstream
of the RCD) and PE terminals of the machine.

Press the START key. Start of test

Ooooao

O

Test with IAN, (+) (step 1). RCD should trip-out

Re-activate RCD.
Test with IAN, (-) (step 2). RCD should trip-out

Re-activate RCD.
Test with 5xIAN, (+) (step 3). RCD should trip-out

Re-activate RCD.
Test with 5xIAN, (-) (step 4). RCD should trip-out

Test with 2xIAN, (+) (step 5). RCD should not trip-out

OoOnoonoonoono

Test with 72xIAN, (-) (step 6). RCD should not trip-out
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End of test

O Press SAVE (F4) key for storing the result (optional).

Result examples:

RECD TES
TEST & Auto
Idn t ZEAmA Idn t 3E8mA
Ian w1l 4] 32 ms . Ian x1 (4] 32 ms .
Tan x1 -1  —-25- s TePE 3 AC Tan w1 (- 5% me TYPe 3 AC
Iah x3 I+) ————— msUlim & 58U lan x5 [(+] ————- msUlim = 38U
%e.n ><15 EI; ————— m= %e.n x:& E;% ————— =
0 g ] ms 1 g ) ms
H J I H a1 e I
SRR = B4 2 Eag = [EA L
Ul-re=1@% Ul-fe=1A3
Un—te=182 Un-re=167

21-Tlec-85 23:@1 LD TES 21-Tlec-A3 23:61
TEST & Awto TEST = Auto
Idn : ZEEmA Idn = 3EBmA
Ian x1 [+4) 32 ms . Ian =1 (4] 32 ms .
Tan ¥l (=) 33 e TuPe i AC Tan #1 (=1 35 e TuPe i AC
Iah x5 (4] 19 mgUlim & 28U Ian 3 (4] 19 mgUlim & 28U
%an ><15 EI; . 3%’!3 m= %an x15 EI; 19 ms
ah xiti+] > SEE M == - ah ®bii4)]  —omo- ms H
e by ne e e v [E3][A 2
Ul-pe=109 Ul-pe=1a%
Un—te=182 Un—te=183

21-Tec-B2 2301 21-Tec-B5 2302
TEST & Auto TEST *: Auto
Idn i FEEmA Idn i JEBmA
Ian x1 (4] 32 ms . I 1 0(+] 32 .
Tan X1 (] 35 moTuPe i AC Ton Ml (=1 S5 meTwPe 1 AC
Iakn 25 (4] 19 msUlim = 58U Tan 5 (4] 19 msUlim = SAU
1oh iy > S60 me 150 5% (1) > 300 ne
& et Y g ) ms
Elé? xb:ﬁ[am ————— s Elgr;. x‘/zS[U] > 288 ms
Ul-fFe=1G09 Ul-pe=232

Un—tre=183

Step 5 Step 6
Individual steps in RCD autotest

Displayed results:

IAN X1 (+) oo, Step 1 trip-out time (IAN, (+)),
IAN XL (5) e Step 2 trip-out time (IAN, (-)),
IAN X5 (+) oo Step 3 trip-out time (5xIAN, (+)),
IAN X5 (-) eviiinnns Step 4 trip-out time (5xIAN, (-)),
IAN X%2 (+) oo Step 5 trip-out time (V2xIAN, (+)),
IAN X2 (-) cooieieeeen Step 6 trip-out time (V2xIAN, (-)),
o Contact voltage for rated IAN.
Ul-pe .o, Voltage UL-PE
Un-pe...ccccovvvvvennnnnn. Voltage UN-PE

Notes:

O The autotest sequence is immediately stopped if any incorrect condition is
detected, e.g. excessive Uc or trip-out time out of limits.

O The RCD t test will trip the RCD. Assure that the instrument is not powered from a
socket protected by the tested RCD.
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9.2.7 PRCD test

Description in chapter 6.2.10 PRCD test can be used as reference.

9.2.8 Discharging Time

If large capacitors in machines are disconnected from supply there is often a remaining
(residual) charge on internal machine components. Live parts having a residual voltage
greater than 60 V shall be discharged to 60 V or less within a time period of 5 s after
disconnection of the supply.

For plugs or similar devices with exposed conductors (for example pins) if plugged out
the discharge time shall be discharged to 60 V or less within a time period of 1 s after
disconnection of the supply.

Measuring principle

The test leads are connected to terminals where residual voltage is to be measured.
The machine is switched ON, the voltage on terminals can be of a.c. or d.c. type.

Phase 1: The instrument monitors the voltage and internally stores the peak voltage
value.

Phase 2: The machine is disconnected from the power supply and the voltage at the
test terminals starts to fall. Once the voltage falls for 10V the instrument starts the timer.
Phase 3: After the voltage drops below an internally calculated voltage value the timer
is stopped. The instrument recalculates the measured time to a value as it would be if
the disconnection occurred at the maximum voltage value.

L -
N A
disconnect J3--3 EQUIPMENT UNDER
i TEST
o g '4
MultiServicerXA
MI 3321 TP1-L
rest
voltage (V TEST
test
TP1-N

Test circuitry

136



MI 3321 MultiservicerXA

Machine testing operating mode

expected
Line voltage

possible
TEST voltage

L60V or 120V
&/

N

g

power disconnect. moment

discharge time
power disconnect. moment

Measured voltage

DISCHARGIMG T.

LIMIT L=
LIMIT t:

————

U:----ue

Fress STHRT key for new test.
EDIT B HELF N [ ]

]
Discharging time menu

Test parameters for Discharging Time

Limit U Rated maximal residual voltage. [60 V].

Limit t

Rated maximal discharging time [1 s, 5 s].
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Test circuit for Discharging Time test

B
60V,5s

A ﬂﬁllﬁﬂg

=]
o
<
—
7]
@
@

l

SUPPLY ON\

1

| CONTROL CIRCUIT

B ™

| SENSITIVE EQ
i

SUPPLY
CIRCUIT

Discharging time test

Trip out current measurement procedure

Select the Discharging Time single test.

Set test parameters.

Connect three wire test cable to the TP1 test port on the instrument.

Connect L and N wires of the three wire test cable to terminals to be tested.

Press the START key to start the measurement.

Wait until “Ready” is displayed

Disconnect the machine. “Wait” is displayed until the residual voltage drops below
60V. If the voltage at disconnection moment is too low to get an accurate result
“‘Repeat” is displayed. The measurement must be repeated

O Press SAVE (F4) key for storing the result (optional).

OoOoooooo

Interpretation of the “Repeat” message
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DISCHARGING T.

0.0.

[FH F11vVe

LIMIT s Sl
LIMIT +:= 5=

Rereat ..

Fress START k;u for new test.

EDIT N HELF &

The 0.0 s and Repeat message

It is not possible to differentiate between a disconnection moment at very low voltage
and a machine with a very low discharging time. In both cases the reading will be 0.0 s
together with the “Repeat” warning. If after few repetitions the result is always 0.0 s with
the “Repeat” message it can be considered as a valid 0.0 s result..

A 0.0 s reading without the “Repeat” message is a valid result.

22-Dec—Esg

DISCHARGING T.

LIMIT LUz
LIMIT +t: 5

1.0.

u: J14VF
PASS

Press STHRT key for new test.
EDIT HELF SHUE

DISCHARGING T.

LIMIT LUz &al
LIMIT +t: 1=

29.

[FH JIasve

FAIL

FPress STHRT key for new test.
EDIT HELF SHLIE

Examples of discharging time measurement results

Displayed results:

Main result.............. Discharging time,
U e Peak voltage value
Note:

O Consider any displayed warning before starting the test!

9.2.9 \Voltage

Voltages and their frequency are measured in this menu. If a three-phase rotary field is
detected its direction is displayed. The phase sequence measurement conforms to the

EN 61557-7 standard.

Warning!

0 MI 3321 checks voltage on TP1 PE. If hazardous live voltage is detected on
TP1 PE and three-phase rotary field is not detected, instrument displays
warning message “Too high voltage on PE” and continuously beeps. In
this case, immediately remove supply from test circuit, find and eliminate

problem before any other activity!
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UOLTAGE

Ul-n : av
uUL-FPe: ay

P

Voltage menu

Test parameters for Voltage single test
There are no parameters to be set in this function.

140



MI 3321 MultiservicerXA Machine testing operating mode

Test circuit for Voltage test

4 )
.J@ K&: :. .I '
@ - : —
© # [
g ©- [e) \ ‘l=‘| \
I_J'*L_ILTHF;IFM_J[_] " " : :
Sk GD:Z:]?% : B
A ‘ L
'i’ \ o / : I
AN - Y, P
L
L
L
L
09600
Q 1 =
1 ! S
(3] 1 : I
L 5
1 1 o
' &
M 7
\esik: || <2
BN
[ contROL CIRCUIT _| 3508 m 9
E ®]| CENl o PENL3L2[1
| g_l FILTER
SENSTIVE EQUP__ o] |eb2s ./
! ws !

-

| [ P—— e, Eirj Eﬁr‘ EE“
o [Oe %_E AR

MAIN BOARD

Voltage test

Voltage and rotary filed measurement procedure

O Select the Voltage single test.

O The measurement starts immediately after entering in the Voltage menu.

O Connect three wire test cable to the TP1 test port on the instrument.

O Connect L and N and PE wires of the three wire test cable to terminals to be
tested (L, N, PE for single phase and L1, L2, L3 for three phase systems)

Press SAVE (F4) key for storing the result (optional).

O

UOLTAGE 22-Dec—-B8 13: 46 LOLTAGE 26—Mar—@A3 12145
Ul-nn 225U ULi-L2Z: 415V
uUlL-Pe: iy UL1i-L3: 416V
Un-Fe: 225V — ULZ-L3: 417V =
¢ i sem: ¢t sem:z
Phase rotation:_____ Phase rotation:2.1.3

HELF SAUE
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Examples of voltage measurement results

Displayed results for single phase system:

Uln oo, Voltage between phase and neutral conductors,
Ul-pe .o, Voltage between phase and protective conductors,
Un-pe...cccooevvvnenenn. Voltage between neutral and protective conductors,
T frequency.

Displayed results for three-phase system:

ULL-L2 i, Voltage between phases L1 and L2,

UL1-L3 ..o, Voltage between phases L1 and L3,

UL2-L3 ... Voltage between phases L2 and L3,

123 i, Correct connection — CW rotation sequence,
213 i, Invalid connection — CCW rotation sequence,
fo frequency.

Note:

O Consider any displayed warning before starting test!

9.2.10 Functional test

In its simplest form a functional check is simply a check to ensure that the machine is
working properly.

Scope of test

Check following items while the machine is operating:
- Temperature regulators, monitors,
- RCDs and other disconnection devices,
- Operation of functional disconnecting devices,
- Operation of switches, lamps, keys,
- Rotating parts, motors, pumps,
- Power consumption,
- Etc.

Especially safety relevant functions should be checked..
FUMCTIOWAL TEST 22-TNec—@3 13150

MECHRWICAL OFERATION

ELECTRICAL OPERATION
SAFETY RELEVAMT FUMCTIONS q

Functional test menu

Functional test procedure

O Select the Functional test function.
O Perform visual inspection of the machine functionality.
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O Commit PASS (F1) or FAIL (F5) ticker manually.

O Save result with SAVE (F4) key (optional).

FUMCTIOMAL TEST

MECHAMICAL OPERATIOM

ELECTRICAL OPERATIOMN
SAFETY RELEVANT FUNCTIONS Q

FUMCTIOWAL TEST

MECHAWICHL OPERATIOM

ELECTRICHL OPERATIOM
SAFETY RELEVANT FUNWCTIONS q

Examples of functional test results
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10 Switchgear testing operating mode

The Switchgear testing operating mode is primarily intended for testing of electrical
safety of switchgear according to the standard IEC/ EN 60439.
After entering the Switchgear testing menu following options are displayed:

SWITCHGERR TESTING 22-Dec—E3 13:59

[EINGLE TEST
RECALL-DELETE-SEND MEMORY

Single test menu (see 10.1),
Memory operations (see 12.1)

Main menu
Keys:
v /A Select the operating mode.
ENTER Enters selected mode.
Note:

O Press ESC key one or more times to return to Switchgear testing main menu
testing from any submenu
10.1 Single tests (switchgear testing) menu

The measurements and their parameters in this menu are suited for verification of
switchgears.

SINGLE TEST B9-Arr-13 13:11

[UTSUAL TEST |
CONTIMOLTY
INSULATION
HU-TEST
DISCHARGING T.
LIOLTAGE
RCD TEST
FRCD TEST
3 FUNCTIOMAL TEST

I Y T B B
Single test menu

Keys:

v /A Select the test / measuring function:
<Visual test>, Visual inspections.
<Continuity>, Continuity of protective conductors tests.
<Insulation>, Insulation resistance.
<HV-test>, High Voltage tests.
<Discharging time>, Discharging time tests.
<Voltage>, Voltage, frequency and rotary field tests.
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<RCD test>, Tests of residual current devices.
<PRCD test> Tests of portable residual current devices,
<Functional test>, Functional inspection.
<Power>, Power consumption test.
ENTER | Enters selected test.
ESC Returns to Main menu.

Note:
O Unlike in PAT testing mode all single test results and parameters can be stored for
documentation purposes (see chapter 12.1 for more information).

10.2 Measurements and inspections

10.2.1 Visual test

Visual check is the most important and effective part of a switchgear test.
Electrical testing often does not disclose failures that become apparent on visual
inspection. A visual check must be carried out before each electrical safety test.
Following items should be checked:

- Wiring connection points,

- Protection covers, housings,

- Inscriptions and markings especially that related to safety,

- Cables (layout, radiuses, isolation),

- Switches, regulators, lamps, keys,

- Electrical and mechanical protection devices (barriers, switches, fuses, alarms),

- Technical documentation.
During visual inspection the measuring points for the electrical testing have to be
determined too.

Check that there are no signs of:
- Damage,
- Pollution, moisture, dirt that can jeopardize safety,
- Corrosion,
- Overheating.

LISUAL TEST 21-Dec—@S 22: @3

Wirind conhection Points. cables
Covers. howsinds

Inscriktions and markinds
Frotection deuvices
Documentat.ion

Mo =idhs of wear out.
Frollution. damade

Visual test menu

Visual test procedure

O Select the VISUAL TEST function.
O Perform visual inspection of the machine.
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O Commit PASS or FAIL ticker manually (with PASS(F1), FAIL(F5) keys.
O Save result (optionally) with SAVE key

UISUAL TEST

UTISUAL TEST
Wirind connection Points. cables Wir-ind conhection Points. cables
Covers. housinds Covers. howsinds
Inscrirtions and markinds Inscriftions and markinds
Frotection devices Frotect.ion devices
Documentat ion Document.at.ion
Mo signs of wear out. Mo sighs of wear owt.
rollution. damade FFollution. damade

Examples of visual test measurement results

10.2.2 Continuity

This test determines that the PE and equipotential connections inside the switchboard
have a proper resistance that corresponds to their length and cross-section.

COMTIMUITY 22-Dec—AE 14:43 CONTIMNUITY
QUTPUT: ZE8mA™ OUTPUT: FEETRE
LIMIT ¢ @8.20% LIMIT = @.81q
—_——— TIME & 3= —_——— — TIME = S=
MODE: 5;}‘;‘;;9 Rmat ———— MODE: ;U.Ill;i
& e
Press START ke for new test. Press START key for new test.
EDIT B HELF B CHAL N [ SHUVE B HELF R

Continuity menus

Test parameters for Continuity measurement

OUTPUT Test current [200 mA, 10 A]

LIMIT Maximum resistance [0.01 Q... 0.09 2, 0.10 2 ... 0.90 Q,
1.00 Q) ... 9.00 Q]

TIME Measuring time [5s,10s,30s,60s, 120 s, 180 s]

MODE Operation mode [single, auto]

Test circuit for Continuity measurement
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Measurement of continuity of protective conductors of switchboards

10.2.2.1 Single continuity test

In the single continuity test the continuity of individual connections can be determined.

Continuity measurement procedure

O Select the CONTINUITY function.

O Settest parameters

O Make sure that the test leads are calibrated. Calibrate them if necessary (See
chapter 10.2.2.3 Compensation of test leads resistance for more information).
Connect test leads to S/C1 and C2 terminals on the instrument.

Connect test leads to both ends of protective conductor under test.

Press the START key for measurement.

Press SAVE (F4) key for storing the result (optional).

Ooooan
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CONTINUITY 21-Dec—-83 22:12

21-Dlec—G5 22112

QUTPUT:  1eA™ OUTPUT:  18A™
8 88 LIMIT : @.91% 1 32 LIMIT ¢ @.280
- it TIME = S= . it TIME @ S=

MODE: =sindle MODE: =sindle

S/C1 5/C1

Fress STHRT keu for new test. Press START key for rnew test.

EDIT B HELF B CAL N SAVE B

EDIT B HELF B CAL N SAVE B

Examples of continuity measurement results

Displayed results:

Main result.............. Continuity
Notes:
O Consider displayed warnings before starting measurement!

O

For more information how to calibrate the test leads see chapter xy.

10.2.2.2 Auto-continuity test

In the auto continuity test mode up to 30 continuity tests can be performed and stored in
one step. Additional features are:

Connection of test leads to a low resistance connections is detected and the
measurements starts/ stops automatically,

Sound warnings are indicating the actual phase of the measurement.

The autotest is useful if testing large switchboards with a lot of PE connection
points.

The user does not need to return to the instrument and pressing
START/STOP/SAVE keys for each individual measurement. The test can easily
be carried out by one person even if testing with long test leads on large
switchboards.

Continuity measurement procedure

O
O
O

Select the CONTINUITY function.

Set test parameters.

Make sure that the test leads are calibrated. Calibrate them if necessary (See
chapter 10.2.2.3 Compensation of test leads resistance for more information).
Connect test leads to S/C1 and C2 terminals on the instrument.

Press the START key for measurement. The instrument is monitoring for a low
resistance between the test leads is detected.

Connect test leads to both ends of the first PE connection under test. The
instrument detects (double beep) the low resistance and starts first measurement.
After the timer elapse the instruments temporarily stores the first result. A sound
signal (short beeps) indicates that the first measurement is concluded and
temporarily stored. The results displayed in this phase will not be stored.
Disconnect test leads and proceed to the next measuring point (no beep).
Connect test leads to both ends of the second PE connection under test. The
instrument detects (double beep) the low resistance and starts second
measurement.

After the timer elapse the instruments temporarily stores the second result. A
sound signal (continuous short beeps) indicates that the second measurement is
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OoOoo

concluded and temporarily stored. The results displayed in this phase will not be
stored.

Disconnect test leads and proceed to the next measuring point. (no beep)
Connect test leads to both ends of tested PE. The instrument detects (double
beep) the low resistance and starts last measurement.

After the timer elapse the instruments temporarily stores the last result. A sound
signal (short beeps) indicates that the last measurement is concluded and
temporarily stored. The results displayed in this phase will not be stored.
Disconnect test leads (no beep).

Press STOP key to stop the measurement.

Press SAVE (F4) key for storing the result (optional). All temporarily stored results
are saved into the instruments memory.

21-lec—A5

22515

QUTPUT: 1@A™
LIMIT * @.28%
TIME 5=
MODE: auto

5/C1
FaIL

Press STHRT key for new test.
B SAVE N MORE

EDNIT B HELF 1§

Example of continuity measurement results — normal view

Displayed results:
Main result.............. actual measured resistance / last measurement result
RmaX........ooooeeeeeenn. highest measured resistance

By pressing the MORE (F5) key all measured results can be seen.

18-May-B2 13:2F

QUTPUT: Z2868mA™

EE] [E]:EZ LIMIT : 9,060
. ot TIME : 5=
Rmax: ©. 02 & MODE auto

1. R= B.81% PASS

3 = @.@8y FASS

5. = @.aly PASS

i FB= 6.8y PASE

S

Examples of continuity resistance measurement results — all results view

Displayed results:

Main result.............cceeueenn.. actual measured resistance
RmMaX......ooovvvviieeeeeein. highest measured resistance
Sub-results (1., 2., ...n).....temporarily stored individual results

By pressing the BACK (F5) the instrument returns to normal view.

Notes:

O
O

Consider displayed warnings before starting measurement!
STOP key can be pressed anytime during the measurement. All concluded
measurements are internally stored and can be saved to the instrument’'s memory.
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10.2.2.3 Compensation of test leads resistance

Test leads compensation is required to eliminate the influence of test leads resistance
and instrument's internal resistance. If a compensation value is stored this is indicated
in the message. Refer to chapter 9.2.2.3 Compensation of test resistance for more
information.

10.2.3 Insulation resistance
Insulation resistance between live conductors and accessible (earthed or isolated) metal

parts is checked. This test discloses faults caused by pollution, moisture, deterioration
of insulation metal etc.

INSULATION

OUTPUT: SEal=
LIMIT & 1.08MQ
—_—— e i TIME : S=

1 SiEEL)
—g=="h= nC

FPress STHRT keu for- new test.
EDIT HELF

Insulation resistance menu

Test parameters for insulation resistance measurement

OUTPUT Test voltage [250 V, 500 V]

LIMIT Minimum resistance [0.10 MQ, 0.30 MQ, 0.50 MQ, 1.00 MQ, 2.00
(Insulation) MQ, 4.00MQ, 7.00 MQ, 10.00 MQ, none]

TIME Measuring time [5s,10s,30s, 60 s, 120 s, none]

Test circuits for insulation resistance measurement
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!

SUPPLY = OFF

CONTROL
| CIRCUT

it

uuuuu

[ sensiTiE
+—|EQUIP. “

@ CIRCUIT

Measurement of insulation resistance

Insulation resistance measurement

Select the Insulation single test.

Set test parameters.

Connect test leads to LN and PE terminals on the instrument.

Connect the LN test lead to the (temporarily connected) L and N terminals of the
switchboard.

Connect the PE test lead to a PE terminal of the switchboard.

Press the START key for the measurement.

Press SAVE (F4) key for storing the result (optional).

Ooooan

Oooano
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IHSULAT 1 0OH

@5-Mar-B3 @9: 46

OUTPUT: Z58L=
LIMIT ¢ 4.86M3

10.04.. 45

IHSULAT 10H

B5—Har-85 69t 46

OUTPUT: 258U=
LIMIT = 4.@88M3

1.883.. i
FAIL

Press START keg for new test. Press START keu for nhew test.

EDIT HELF

Examples of insulation resistance measurement results

Notes:

O
O
O

O

The switchboard under test should be de-energized before the measurement!
Consider any warning on the display before starting the measurement!

Care must be taken if switchboard includes sensitive electrical equipment that
could be damaged if to high test voltage would be applied to them.

In this case the sensitive part should be disconnected from the tested circuitry.
Depending on the product standard, they should be tested with an appropriately
lower test voltage.

If surge protection devices are installed the test can be carried out only in a limited
manner.

Do not disconnect the switchboard under test from the instrument during the
measurement or before it is automatically discharged! The message
»Discharging...« is displayed while the voltage on DUT is higher than 20 V!

Do not forget to remove the L-N link(s) after the tests!

10.2.4 High Voltage withstanding test

The High Voltage withstanding test is used to confirm integrity of the insulation
materials. During the test the insulation materials in the switchboard are stressed with a
higher voltage than during normal operation. A powerful AC high voltage source is
applied between the live/ neutral input terminals and the metal housing of the
switchboard; the instrument trips out if the leakage current exceeds the predefined limit.

/N IMPORTANT SAFETY NOTES

O

As dangerous voltage of over 2200 V AC is applied at the HV instrument
outputs special safety consideration must be taken when performing this
test!

Requirements from EN 50191 for test installations and safety of withstanding
voltage testing shall be applied. Prohibition zone is 20 mm and no part of the
body can be closer to tested item. Two hands must strictly be in operation
during testing, one for manipulation with one of HV test tip and another with
manipulation with the START button on the Ml 3321.

Disconnect and keep in safe place all unused test leads before starting this
measurement; otherwise the instrument can be damaged!

Only a skilled person familiar with hazardous voltages can perform this
measurement!

DO NOT perform this test if any damage or abnormality (test leads,
instrument) is noted!

Never touch exposed probe tip, connections equipment under test or any
other energized part during the measurements.
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O Connect test probes only for the High Voltage test and disconnect them
immediately after the test!

O DO NOT touch any part of test probe in front of the barrier (keep your fingers
behind the finger guards on the probe) — possible danger of electric shock!

O Always use lowest possible trip-out current.

O If necessary, the test place shall be guarded by barrier or similar preventing
means to avoid any other person to reach testing place.

O Red light in proximity of the instrument HV outputs warns when dangerous
voltage is present on HV outputs.

28-Jun—16 1834 26-Jun-16 163 35

QUTPUT: Z2@glr™ OUTPUT: Z2ZEalr
LIMIT = 18mA LIMIT = 18mA
— — — — TIME : 5Sg —_—— — — A TIME = 5=
vi---- ¥ | T e yi---—- ¢ 1 | Evavau|
m.& AC m& Ac
S
STOF => START Press START key for new test.

EDIT HELF

High Voltage menu (switchboard testing)

Test parameters for high voltage withstanding test

OUTPUT Test voltage [1000 V, 1890 V, 2200 V]
LIMIT Trip out current [2 mA, 5 mA, 10 mA, 20 mA, 50 mA, 100 mA]
TIME Measuring time [1s,2s,35s,5s,10s, 30 s, 60 s]

Test circuit for high voltage withstanding test
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DOEEEEREEE oo ]
.®

QWERDNOOERE
BAELDE DEO

Falea] ) @O

BB e ] & =
10 |la

OFF

SUPPLY

SUPPLY
CIRCUIT

MAIN BOARD

High voltage withstanding test

High voltage withstanding test

Ooooooao

OooOooOoao

O

O

Select the HV-test single test.

Enter correct Password HV-test (as set in General settings >> Password menu).
Set test parameters.

Prepare test setup as mentioned in IMPORTANT SAFETY NOTES above.
Connect test leads to HV terminals on the instrument.

Connect one HV test lead to the temporary connected L and N terminals of tested
switchboard.

Touch with the test tip of the another test lead a PE terminal of tested switchboard.
Press the STOP key to initiate start measurement procedure (5 s start timer).

Press and hold the START key for the measurement within a 5 s delay*.

If the test current exceeds preset value of trip out current the measurement is
stopped immediately.

The measurement is completed immediately after the START key is released or
when the measurement timer runs out (which comes first).

Press SAVE (F4) key for storing the result (optional).
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*Notes:
O Before first use and after “Original Settings”, Password HV-test must be set in
General settings >> Password menu.
O If a 5 s start timer runs out, HV-test will not start for safety. Initiate start
measurement procedure with STOP key and start test within a 5 s delay.
O In case of 3-phase switchboard, the temporary test connection shall cover all
applicable L1, L2, L3 and N.

2E-Jun—16 11 16 FE—Jum—16 11:17

OUTRUT: Z2eeu OUTFUT: Z2eEu-
@ 1 CIMIT ¢ 16mA 5 1@ LIMIT :  18mA
. mA™ TIME : Ss mA™ TIME : &Ss
u: 2289 U T — u: 2289 y T —
STOP =» START _ STOF =3 START

Examples of high voltage withstanding test results

Notes:

O Tested switchboard should be de-energized before the measurement!

O Components and devices that are not rated to withstand the test voltage shall be
disconnected during the testing — refer to related product standard for tested
switchboard.

O Components and devices that have been voltage tested in accordance with their
product standards may be disconnected during testing.

O Consider any warning on the display before starting the measurement!

O Do not forget to remove the temporary L-N connection after withstanding
tests are finished.

10.2.5 Discharging Time

If large capacitors in switchboards are disconnected from supply there is often a
remaining (residual) charge on internal switchboard components. Live parts having a
residual voltage greater than 120 V shall be discharged to 120 V or less within a time
period of 5 s after disconnection of the supply.

Measuring principle

The test leads are connected to terminals where residual voltage is to be measured.
The switchboard is switched ON, the voltage on terminals can be of a.c. or d.c. type.
Phase 1. The instrument monitors the voltage and internally stores the peak voltage
value.

Phase 2: The switchboard is disconnected from the power supply and the voltage at the
test terminals starts to fall. Once the voltage falls for 10V the instrument starts the timer.
Phase 3: After the voltage drops below an internally calculated voltage value the timer
is stopped. The instrument recalculates the measured time to a value as it would be if
the disconnection occurred at the maximum voltage value.
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EQUIPMENT UNDER
TEST

A

L I,
N .
disconnect %---
MultiServicerXA
MI 3321 TP1-L
rest
voltage <V TEST
test
TP1-N
Test circuitry
expected possible
Line voltage TEST voltage

.60V or 120V

N
7

(‘a

t
power disconnect. moment

Measured voltage

DISCHARGING T.

HELF

LIMIT 12a81)
LIMIT Ss
—_—— ——
U --—--r
Press STHRT key for new test.

discharge time N t
power disconnect. moment

Discharging time menu

Test parameters for Discharging Time

Limit U

Rated maximal residual voltage [120 V].

Limit t

Rated maximal discharging time [5 s].

Test circuit for Discharging Time test
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B
60V,5s

o2, BRI

l

SUPPLY ON\

1

| contROLCIRCUIT | |gRELAL

B

@ @
@&

| SENSITIVE EQ
i

SUPPLY
CIRCUIT

Discharging time test

Trip out current measurement procedure

Select the Discharging Time single test.

Set test parameters.

Connect three wire test cable to the TP1 test port on the instrument.

Connect L and N wires of the three wire test cable to terminals to be tested.

Press the START key to start the measurement.

Wait until “Ready” is displayed

Disconnect the switchboard. “Wait” is displayed until the residual voltage drops
below 120V. If the voltage at disconnection moment is too low to get an accurate
result “Repeat” is displayed. The measurement must be repeated.

O Press SAVE (F4) key for storing the result (optional).

Oooooooo

Interpretation of the “Repeat” message
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It is not possible to differentiate between a disconnection moment at very low voltage
and a switchboard with a very low discharging time. In both cases the reading will be
0.0 s together with the “Repeat” warning. If after few repetitions the result is always 0.0

s with the “Repeat” message it can be considered as a valid 0.0 s result.
A 0.0 s reading without the “Repeat” message is a valid result.

DISCHARGING T.

0.0.

311Ve

L=

22=-lec—-03

Rereat ..

13:37)
SaRAT

FPress STHRET k;u for new test.
EDIT B HELF N []

LIMIT L=
LIMIT +: 5=

22-Dec—AS 13: 33

1z2au

22-Tec—-A2 13:35

DISCHARGIMG T.

DISCHARGING T.

1.0.

u: F14lUp

PASS

LIMIT LU=

Press STHRT key for new test.
B HELF R [ ]

EDIT

1261
LIMIT +i 3=

LIMIT U= 126U
LIMIT +ti 3=

S.2.

u: 309V
FAIL

Fress STHRET key for new test.
EDIT B HELF N B SAVE N

Examples of discharging time measurement results

Displayed results:

Main result.............. Discharging time,
O Peak voltage value
Notes:

O Consider any displayed warning before starting the test!

10.2.6 Voltage

Voltages and their frequency are measured in this menu. If a three-phase rotary field is
detected its direction is displayed. The phase sequence measurement conforms to the

EN 61557-7 standard.

Warning!

0 MI 3321 checks voltage on TP1 PE. If hazardous live voltage is detected on
TP1 PE and three-phase rotary field is not detected, instrument displays
warning message “Too high voltage on PE” and continuously beeps. In
this case, immediately remove supply from test circuit, find and eliminate

problem before any other activity!
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UOLTAGE

Ul-n : av
uUL-FPe: ay

P

I T R T
Voltage menu

Test parameters for Voltage single test
There are no parameters to be set in this function.

Test circuit for Voltage test

( )
-@ A : —
@ = [[mm
DoEEm®E g ©- O B 1 :‘ \
. CEE00E000E || 1y
B LT Lo ToT T T -® @- L
DRODEE®O 1
° PEC=) = 1 :
@g@ a : 1
A [ |
@ L o & | 1 [ ]
2 S :
g
1y
Iy
Iy
0
i =
1
0 i
'y >
1 1 o
1 5
ANy 7
\ il || <
[ conTROL CIRCUIT A IF,’:%%_ =]
E @]l EN T RERGE
| 1:—_;_ == |FILTER

SENSITIVE EQUIP___ |

I--------m-.

SUPPLY
@ @ CIRCUIT

Voltage test

Voltage/ rotary filed measurement procedure
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Ooooan

O

Select the Voltage single test.

The measurement starts immediately after entering in the Voltage menu.

Connect three wire test cable to the TP1 test port on the instrument.

Connect L and N and PE wires of the three wire test cable to terminals to be
tested (L, N, PE for single phase and L1, L2, L3 for three phase systems)

Press SAVE (F4) key for storing the result (optional).

22-Dec—-A8 13: 46 26—Mar—B89
Ul-nn 225U ULi-LZ: 416V
uUlL-Pe: iy UL1-L3: 419V
Un-Fe: 225V — ULZ-L3: 419V =
P £ i sohz
Phase rotation:_____ Phase rotation:2.1.3

Examples of voltage measurement results

Displayed results for single phase system:

Uln e, Voltage between phase and neutral conductors,
Ul-pe ..o, Voltage between phase and protective conductors,
Un-pe...ccooevevvveennnnn. Voltage between neutral and protective conductors,
T frequency.

Displayed results for three-phase system:

ULL-L2..iieniennnns Voltage between phases L1 and L2,
UL1-L3..ccooieeen. Voltage between phases L1 and L3,
UL2-L3 ... Voltage between phases L2 and L3,

Phase rotation: 1.2.3 ....Correct connection — CW rotation sequence,
Phase rotation: 2.1.3 ....Invalid connection — CCW rotation sequence,

.......................... frequency.

Notes:
O Consider any displayed warning before starting test!

10.2.7 RCD test

Description in chapter 9.2.6 RCD tests can be used as reference.

10.2.8 PRCD test

Description in chapter 6.2.10 PRCD test can be used as reference.

10.2.9 Functional test

In its simplest form a functional check is simply a check to ensure that the switchboard
is working properly.

Scope of test
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Check following items while the switchboard is operating:

- Temperature regulators, monitors,

- RCDs and other disconnection devices

- Operation of functional disconnection devices,
- Operation of switches, lamps, keys

- Rotating parts, motors, pumps

- Power consumption

- Etc.

Especially safety relevant functions should be checked.

FUNCTIONAL TEST

MECHRAMICAL OFPERATION
ELECTRICAL OFERATION
SAHFETY RELEUANMT FUMCTIONS

Functional test menu

Functional test procedure

Ooooan

Select the Functional test function.
Perform visual inspection of the switchboard functionality.
Commit PASS (F1) or FAIL (F5) ticker manually.
Save result with SAVE (F4) key (optional).

FUNCTIOMAL TEST

MECHRWICHL OFERATION
ELECTRICAL OPERATIOMN
SAFETY RELEUANT FUMCTIOMS

FUNCTIONAL TEST

MECHAWICHL OFERATION
ELECTRICHL OPERATIOM
SAFETY RELEUANT FUMCTIONS

10.2.10 Power

Examples of functional test results

Descriptions in chapter 6.2.11 Power/ Functional tests can be used as reference.
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11 All tests operating mode

The All tests operating mode is primarily intended for testing of electrical safety of all
kinds of electrical equipment.

All measurements available in the instrument can be started from this operating mode.
For each single test all available parameters can be set.

After entering the All testing menu the following options are displayed:

ALL TESTS

[EINGLE TEST
RECALL-DELETE-SEND MEMORY

Single test menu (see 11.1),
Memory operations (see 12.),

Main menu
Keys:
v /A Select the operating mode.
ENTER Enters selected mode.
Note:
O Press ESC key one or more times to return to All testing main menu from any
submenu

11.1 Single tests (All tests) menu

All single tests available in the instrument can be started form the Single tests menu.

SINGLE TEST BO-ARr—13 13253

I+ SUE LEAKAGE
SUE LERAKAGE S.
LERKRAGE
TOUCH LERAKAGE
FOLARITY TEST
CLAMP CURREMT
RCD TEST
FRCD TEST

- [FUMCTIONAL TEST
L — 1 1 1 1 |
Single test menu

Keys:

Y /A Select the test / measuring function:
<Visual test>, Visual inspections.
<Continuity>, Continuity of protective conductors tests.
<Insulation>, Insulation resistance.
<Insulation-S.>, Insulation resistance, Class Il parts.
<Sub Leakage>, Substitute leakage current.
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<Sub Leakage-S>, Substitute leakage current, Class Il parts.
<Leakage>, Differential leakage current.
<Touch Leakage>, Touch leakage current.
<Polarity test>, Polarity of IEC cords.
<Clamp current>, Load and leakage currents with current clamp.
<RCD test>, Tests of portable and standard residual current devices.
<PRCD test> Tests of portable residual current devices,
<Functional test>, Functional inspection.
<HV-test>, High Voltage tests.
<ZI (L-N)>, Line impedance tests.
<Zs (L-Pe)>, Loop impedance tests.
<Voltage>, Voltage, frequency and rotary field tests.
<Discharging time>, Discharging time tests.
<Power>, Measurement of device power consumption.

ENTER | Enters selected test.

ESC Returns to Main menu.

Note:

O Unlike in PAT testing mode all single test results and parameters can be stored for
documentation purposes (view chapter 12.1 for more information).

11.1.1 Visual test

Descriptions in chapters 9.2.1 Visual test and 10.2.1 Visual test can be used as
reference.

11.1.2 Continuity of protective conductors

Descriptions in chapters 9.2.2 Continuity and 10.2.2. Continuity can be used as
reference.

11.1.3 Insulation resistance

Descriptions in chapters 6.2.2 Insulation resistance, 9.2.3 Insulation resistance and
10.2.3. Insulation resistance can be used as reference.

11.1.4 Insulation resistance =S

Description in chapter 6.2.3 Insulation resistance-S can be used as reference.

11.1.5 Substitute leakage current

Description in chapter 6.2.4 Substitute leakage currents can be used as reference.
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11.1.6 Substitute leakage current - S

Description in chapter 6.2.5 Substitute leakage-S can be used as reference.

11.1.7 Leakage current

Description in chapter 6.2.6 Differential leakage current can be used as reference.

11.1.8 Touch leakage current

Description in chapter 6.2.7 Touch Leakage can be used as reference.

11.1.9 Polarity test

Description in chapter 6.2.8 Polarity test can be used as reference.

11.1.10 Clamp current test

Description in chapter 6.2.9 Clamp current test can be used as reference.

11.1.11 RCD test

Description in chapter 9.2.6 RCD tests can be used as reference.

10.2.12 PRCD test

Description in chapter 6.2.10 PRCD test can be used as reference.

11.1.13 Functional test

Descriptions in chapters 6.2.11 Power/ Functional tests, 9.2.9 Functional test and 10.2.8
Functional test can be used as reference.

11.1.14 HV test

Descriptions in chapter 9.2.4 High Voltage withstanding test and 10.2.4 High Voltage
withstanding test can be used as reference.

11.1.15 Line impedance and prospective short circuit current test

The instrument measures internal impedance of the line — neutral or line — line loop and
calculates the prospective short circuit current. The results can be compared to limit
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values set on base of selected protective circuit breakers. The measurement complies
with requirements of the standard EN 61557-3.

Warning!

0 MI 3321 checks voltages on TP1 before running test and disables test in
case hazardous live voltage is detected on TPl PE. In this case,
immediately remove supply from test circuit, find and eliminate problem
before any other activity!

27-Feb—B3 10224

Test: Z Line

Fuse Tyre: HU
——— — Fusel : ZA
FuseT @  35ms
Isc_lim= 3Z.38R

Ul-n= @&l
Press STHRT key for new test.
EDIT B HELF N [ ] [

Isc:----ARA

Line impedance menu

Test parameters for line impedance measurement

Test Type of test [Z LINE, Z mQL-N**, Z mQL-L**]

Fuse type Selection of fuse type [*F, NV, Gg, B, C, K, D]

Fuse | Rated current of selected fuse

Fuse T. Maximum breaking time of selected fuse

Isc_lim Minimum short circuit current for selected fuse combination.

»*F« means no fuse selected.
** See chapter 11.1.14.1 for low line impedance measurement procedure.

Test circuit for line impedance measurement

165




MI 3321 MultiservicerXA All tests operating mode
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11 1 1]
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] w
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CONTROL CIRCUIT

i

SENSITIVE EQU”:',._—.l_L

SUPPLY
CIRCUIT

Measurement of line impedance

Line impedance measurement procedure

Select the Z LINE single test.

Select type of test.

Set test parameters.

Connect the three wire test lead to the TP1 port on the instrument.
Connect the three-wire test lead to L, N and PE terminals of the machine.
Press the START key for the measurement.

Press SAVE (F4) for storing the result (optional).

Oooooooo

Fuse Tuke: LC Fuse Tuke: C
8 46 Fusel : 18R 8 48 Fusel : &3
* L1 FuseT ¢  ZSms + 7] FuseT *  ZSms

Isc 494. TA Isc_lim= 1&8.88A Isc 482 . 6A I=sc_lim= &3@. 880

PASS FAIL

Ul-n=22au Ul-n=2291)
Press STHRT key for new test. Fress STHRET key for new test.
EDIT HELF SAVE [SiE HELF SHUE
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Examples of line impedance measurement results

Displayed results:

Main result.............. Line impedance,
ISCvveeeeeeeie e, Prospective fault current,
Uln o, Voltage UL-N

Prospective short circuit current Isc is calculated from measured impedance as follows:

I _ Unxkse
SC Z
where:
Un  Nominal U,_pg voltage (see table below),

U, Input voltage range (L-N or L1-L2)
110V 93V <U.n<134V)
230V (185V < Uy <266 V)

400 V (321 V <Un<485V)

Note:
O High fluctuations of mains voltage can influence the measurement results field. In
this case it is recommended to repeat few measurements to check if the readings
are stable.

11.1.15.1 Low line impedance

The measurement is performed with Impedance adapter A1143. It is recognized in Z-
LINE and Z-LOOP functions. With this adapter, low impedances from few mQ and up to
19.99 Q) can be measured. The measurement is covered by requirements of the EN
61557-3 standard.

2T7-Feb-—09 18215

Test: Z miL-HN
Fuse Tyre: HU
—— — — Y Fusel @ 2A
FuseT ' 3E5ms

Isci----A l=c_lim= 32.58A

5]
SEH=

u
¥
Press STHRT key for new test.
EDIT B HELF N [ ] [ ]

Impedance adapter connected
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Test parameters for low line impedance measurement

Function Z-LINE

Test Impedance function [Z mQ L-N, Z mQ L-L]

FUSE type Selection of fuse type [*F, NV, gG, B, C, K, D]

FUSE | Rated current of selected fuse.

FUSE T Maximum breaking time of selected fuse.

Isc_lim Minimum short circuit current for selected fuse combination.

See Appendix A for reference fuse data.
*F Means no fuse selected.

Additional key:

F2 ' Toggles between result screens.

Test setup for low line impedance measurement

l'/-_. O 0HA

(. | )
@‘355 B
@ -
A I
- = LN
lI]IE 8,8 ®- 0O
el
D :
= e
AN - ) 5
b
1Y
©:
11
11
11
11
11
11
11
71
LA
4

[ contROLCIRCUIT |

B

X 100

| SENSITIVE EQUI

Faet

SUPPLY
CIRCUIT

Connection of impedance adapter to the instrument
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Low line impedance measuring procedure

o Connect Impedance adapter to the instrument (see figure above).
o Select the function.
o Enable and set fuse type (optional).
o Power ON the Impedance adapter (ON/OFF key, green LED lits).
o Connect Impedance adapter to tested installation.
o Press the TEST key for measurement.
o Store the result (optional).
Z7-Feb—-83 18:54 ZT-Feb—83 11: 23
Test: Z miL-H Test: Z miL-H
697 nn [T W 08 .. L=l
Isc: 330, AA Fu=eT = 3FSm= Isc: 325. AA FuseT & 35ms

Isc_lim= 3Z2.58R

Isc_lim= 32.368R
E TATmY
}f:l:M 38%21 aQ
U o7 scllax -2

I=scHMin 206,
SEHZ

Press STHRT key for new test.
EDNIT B HELF N [ TS

27-Feb—09 11:25 Y 2T7-Feb—89 11:25
Test: Z mitlL-L Test: Z mil-L
?B ? Fuse Tyle: HNL ?B? Fuse Tyre: HNU
mit Fusel : 2R mit Fusel : 2R
l=c: 325. GA FuseT = 3I5ms l=c: 325. BGA Fu=seT @ 3I5ms

Isc_lim= 32.58R

Isc_lim= 32.58A
R TO6mg
PASS T=onsahn 39400
1 234 scflax 3P .

I=scHindrh 237.80

SEHZ I=sclaxirh 342,00

Fress START keu for new test. IscMinZrh Z86.8R
EDIT HELF SAVE M0R

Impedance L - L

Examples of low line measurement results

Displayed results:

Lo Line / loop impedance,

ISCvveee e, Prospective short-circuit current,
R, Resistive part of line impedance,
Xl Reactive part of line impedance.

The following parameters are displayed in sub-screen for single-phase line impedance
measurement:

IscMaxL-N.............. Maximum prospective short-circuit current.
IscMinL-N............... Minimum prospective short-circuit current.
IscStd ......oveeeen, Standard prospective short-circuit current.

When testing phase-to-phase line impedance the following parameters are displayed in
sub-screen:

IscMax3Ph ............. Maximum three-phase prospective short-circuit current.
IscMin3Ph .............. Minimum three-phase prospective short-circuit current.
IscMax2Ph ............. Maximum two-phase prospective short-circuit current.
IscMin2Ph .............. Minimum two-phase prospective short-circuit current.
ISCStd ..o Standard prospective short-circuit current.
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Notes:
o For application and technical data of the Impedance adapter A1143 see its
Instruction manual 20 750 859.
o High fluctuations of mains voltage can influence the measurement results.

o Check adapter indications in case the abort @symbol appears after the start of
measurement.

11.1.16 Loop impedance test and prospective fault current

Descriptions in chapter 9.2.5 Loop impedance and prospective fault current can be used
as reference.

11.1.17 Voltage

Descriptions in chapters 9.2.8 Voltage and 10.2.6 Voltage can be used as reference.

11.1.18 Discharging time

Descriptions in chapter 9.2.7 Discharging Time and 10.2.5 Discharging Time can be
used as reference.

11.1.19 Power

Descriptions in chapter 6.2.11 Power/ Functional tests can be used as reference.
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12 Working with results in Machine testing, Switchgear
testing and All tests operating mode

12.1 Memory organization

The Machine, Switchgear and All tests operating mode are sharing the same memory
structure. Because of differences in the testing procedures and number of test points in
machines and switchgears this memory structure differs and is separated from that for
the PAT testing operating mode.

The memory structure is divided into Memory locations — Projects. There is no limit
for storing single tests into each Project.

Each Memory location - Project includes a header where general data can be stored:
- Device number and its name,
- Test site and location,
- Retest period,
- Repairing code,
- Comments.

Two lines of text (level 1 and level 2) can be added to each measurement. The texts are
usually used to describe the location of measurement.

Stored data and measurements can be:
- Recalled and viewed,
- Sentto PC,
- Test report can be printed out to serial printer.

12.2 Saving single test results

A single test can be saved by pressing SAVE (F4) key after a single test was carried
out. The Project Save results menu displays the memory location - Project number
where the last single test was saved will be offered.

The memory location — Project number header is displayed first. Before storing the
single test into instruments memory it is possible to edit the Project header.

SAVE RESULT B2-Jan—-13 18:12
ProJect 887
DEUICE Ho.: SASETEIE1Z
TEST _SITE: CHIME 21
LOCAT IOK: Q0R—1
USER: %E 1

DEUICE MAME :
RETEST FERIOD :
COMMENTS: 1 PHA

Test
LEUVEL1: DE-1
LEVELZ: CIRCUIT Fi7H

=N I I R
Project Save results menu

Keys:
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v /A Selects the item.

</ >, alphanumeric Edits data.

SAVE (F1) Saves test results and returns to last single test menu.
UNDO (F2) Undoes changes.

LIST (F5) Enters list of pre-defined names.

ESC Returns to Main menu.

In the Device no. field up to 10 numeric characters can be entered. The Device
number can also be scanned with a barcode reader.

In the Test site, Location and Device name fields, up to 15 alpha-numeric or special
characters can be entered. Names can also be selected from the list of 100 predefined
names for each parameter.

In Retest period field, at the most 2 numeric characters can be entered to represent the
number of months between retest.

In the Comments field, up to 20 alpha-numeric or special characters can be entered.

Notes:
O User field cannot be edited (this must be selected from the Users/ Device data
menu of the instrument).

12.3 Recalling projects
Select Recall/delete/send memory in Machine testing (Switchgear testing, All tests)

menu by using A and Y keys and press ENTER key to confirm. Search projects menu
is displayed.

SEARCH MEMORY B2—ARr—E3 13235

Praodect.:
DEVICE:

[ IZER:
TEST SITE:
LOCATION:
DATE: ©1.01.20066-38.84. 2069

*OE|E|E ¥

MEMORY FREE 99, 9%

Search projects menu

When searching for stored results the following filters can be used to narrow the hits:
- project
- DUT number,
- test site,
- location,
- date from and date to,
- user.

By using A and Vv keys select the filter you want to edit.

Keys:

v /A Selects parameter line.
</ », Alphanumeric Edits parameter line.
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FIND (F1) Starts search after filters are setup correctly.
UNDO (F2) Undoes latest change.

TYPE (F3) Selects type of parameter line.

ESC Returns to Main menu.

Notes:

O Project parameter line:
If a project number is selected all other set filters will be ignored. If »*« is set in the
Project filter other set filters will be active.
O All parameter lines except Project:
To change the selected filter line type, press the F3 function key and the »filter type«
will become highlighted (e.g. DEVICE). The < and > cursor keys can then be used
to change the filter type and by pressing ENTER key the choice can be confirmed.
Once the filter types have been set up, the data required to filter the files can be
inserted. Filter information can be inserted via the alphanumeric keypad or, in some
filter fields such as user, can also be selected from a predefined list by pressing the
F4 function key. The device number field can also be read using a barcode reader.
O By placing a »*« (shift + “2”) in a particular field, tells the instrument not to search
the associated filter field. When searching, the instrument will therefore ignore data
in this parameter and go on to find all the devices that conform to data placed in
the other filter fields.
O To find all stored results, enter »*« in the all fields (excluding DATE where the
correct from and to dates must be entered).

When the search filters have been correctly set up, a search can be performed by
pressing the F1 function key. If the search filters are set up correctly and the devices
exist in the units memory, the Recall results menu will be displayed.

While recalling stored results, the instrument shows a bar graph and a ratio of files
found compared to files stored in memory (e.g. 7/11 implies 7 results have been found
to meet the filter criteria out of a potential 11 results stored in the flash memory).

RECALL
DEVICE = 123456789812
TEST SITE: MACHIME z1

LOCATIOM: FLOOR-1 FAIL
TIME~<DATE: 11:25 1@.12.2812
USER: IUSER 1

Prodect @10

Prodect @11
Prodect 939

MEMORY B2-Jan—-13 18:21

Prodect TTT
P

Recall project menu

Once the Projects have been found, the A and v keys and PgUp (F1) and PgDown
(F2) keys can be used to scroll through the filtered list of Projects.

More information relating to the selected Project can be viewed by pressing the ENTER
key on the appropriate Project. It can be scrolled through test results by using the PgUp
(F1) and Pgbhown (F2) keys. The MORE (F5) key can be used to view additional Project
data.
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UIEK RESULTS B2-Jan—-13 18:52
Prodect  Ho.:

UIEK RESULTS Bz2-Jan—-13 18:52
Prodect  Ho.!
LEUEL1

DE-1
LEVELZ: CIRCUIT F1T7
FUNCTIONS FHREAMETERS

CEUEL1: LE-1
LEVELZ: CIRCLUIT F1T
FUMNCTIONS FHRAMETERS LIMIT

SUE_LERKAGE a1 5. 2EmE
T.LE .

DEUICE HAME i DRILL
RETEST PERIOD : B2-81-2614

Fi T :
SINSOLATION  S@al=  1.@8MR »199.9M: COMMENTS: 1 PHASE

Fallee W Palows B DELETE B B MORE B RESULT

View Project results menus

Some single tests contain more parameters and results that can not be seen in one
display line. In this case »>>« is in the result column. For view the results select the
single test with A and Y keys and press >> (F4) key. By pressing and >> (F4) key
again the instrument returns to the previous menu.

UIEW RESULTS B3-Jan—-13 13211
Prodect  MNo.:

=]
FHHITIHH_ PARAMETERS LIMIT RESULTS 5

UTSUAL
CONTIHUITY 10H
IMSULATION 5
SUB LEHKHGE

I__SE6m
FUNCTIDNHL TEST

FoUi B Fa0own BOELETER  :» B HMORE

View single test with more results

Use the ESC key to return to Recall projects or Search projects menus.
From the Recall projects menu stored data can be downloaded to a PC, printed out to
a serial printer or deleted from the memory.

12.4 Deleting single test results

In View Project results menu select single test by using the PgUp (F1), PgDown (F2)
keys, A and Y cursor keys. The selected single test is marked with the »>« symbol.

UIEW RESULTS HZ-Jan—13 181565
Prodect  MNo.:

LEVEL ] :

LELELZ: CIRCUIT FiT

FUNCTIONS PHRAMETERS LIMIT RESULTS 5

T.LERKAGE 23U @, S8mA . BBmA
CLAMP CLURRENT B.25mA <8, 28mH

| Are you swre N7

Deleting single test results — confirmation screen

Press DELETE (F3) key to enter confirmation screen for deleting the selected single
test. Press Y to delete.

12.5 Deleting project(s)

All data in a stored project can also be deleted from the memory.
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Recall the result(s) you want to delete (Refer to chapter 12.2 Recalling projects for
detailed information on recalling results).
In the Recall project menu, press DELETE (F5) key. Delete results menu will be
displayed.
In this menu the following functions can be performed.

- DELETE: deletes the selected project in Recall projects menu,

- DELETE SELECTED: deletes all projects found from searching the memory of

the instrument,
- DELETE ALL.: clears all stored projects.

DELETE MEHLU 2T-Akr—83 BE8: 35 DELETE MEHNL 2T—AFr—82 88: 35
[DELETE 11& [DELETE 11&
DELETE SELECTED <1z2-122 DELETE SELECTED <12-122
DELETE ALL DELETE ALL

Are wow sure (YoH)E

Delete results menu

Keys:

v /A Selects deleting option.

DELETE (F5) Deletes selected projects.

ESC Returns to memory Recall projects menu.

Confirm the selected option by using Y key. After performing the selected option,
instrument returns to Recall results menu accepting the new memory state. If you don't
want delete the results, press the N key in Delete results menu. Instrument returns to
Recall results menu without any changes.

12.6 Downloading and printing results

The instrument offers the following possibilities to send data in selected (one or more)
projects to:
- PC,
- serial printer for fast report printing,
- It is possible to send data of selected to selected output after recalling stored
projects from the instrument memory.

To send data of selected project press SEND (F3) in the Recall projects menu

To send data of all projects found from searching the memory of the instrument press
SEND ALL (F4) in the Recall projects menu
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SEND FESLLTS 2E-Mar—G3 14: 33 SEND RESULTS 15-Jun-12 15:53
SEND TO : SEMD TO :
[FC FC
SERIAL FRIMTER [SERIAL FRINTER
RS 232 EAUD RATE: 11528 RS232 PORT: PC ~ PRINTER
SEND FORMAT: METREL+ FRINT PROTOCOL 2 HOM.-HOFF
T T I T B_SET N ] ]

Send results menu
Keys:

v /A Selects activity.

ENTER Starts sending to selected output.

(F1), (F2) | Modification of communication parameters.
ESC Returns to memory recall menu.

Parameters for SEND TO: PC

Keys:

BAUD (F1) Opens menu for selection of Baud Rate.
COMM (F2) Opens menu for interface selection (RS232 or USB).

SET COM. PORT

SET BAUD RATE

BAUD RATE: COM. PORT:
1288
2480 USE
4566
SE56
15208
35460

| SFE N & & § | | SFUE N & & & |
Communication ports settings

Keys

Y /A Selects the option.

SAVE (F1) Saves selected option.

ESC Returns to Send results menu.

Parameters for SEND TO: serial printer

Keys:

SET (F2) Opens menu for selection of data transfer control option.
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SET PRINT PROTOCOL:

PRINT PROTOCOL:
HARTIWARE
HON-H0FF

L SRE T —— 1 1§
Serial printer settings

Keys

v /A Selects the option.

SAVE (F1) Accepts selected option.

ESC Returns to Send results menu.
s

Testing laboratory
Horjul, Slovenia

DEVICE 11072010

TEST SITE METREL
LOCATION OFFICE 1
TIME/DATE 09:31 11-JUL-2008
USER TOMAZ

RESULT: PASS

VISUAL PASS

EARTH BOND It: 10A~ Rlim: 0.10 Ohm
1. R =0.03 Ohm PASS

INSULATION Ut: 500V Rlim: 1.00 MOhm
1. R =178.9 MOhm PASS

LEAKAGE Ut: 230V~ llim: 0.75 mA
1.1=0.23 mA PASS

POWER

1. P = 2.01KVA PASS

DEVICE NAME: APP 1

RETEST PERIOD : 11/07/2009
REPAIRING CODE: 021268505
COMMENTS: -

END OF DATA

An example of data sent to serial printer

Notes:
O When working with serial printers, the baud rate is set by default to 9600 bps.
O Software transfer control uses XON (CTRL-Q) and XOFF (CTRL-S) characters.
O Hardware transfer control uses DTR line.
O Back side port supports only (XOn/XOff) software transfer control.

177



MI 3321 MultiservicerXA Maintenance

13 Maintenance

13.1 Periodic calibration

It is essential that all measuring instruments are regularly calibrated in order for the
technical specification listed in this manual to be guaranteed. We recommend an annual
calibration. The calibration should be done by an authorized technical person only.

13.2 Fuses

There are two fuses available from front panel:
F1=F2=T 16 A/ 250V, 1500 A, (32 x 6,3 mm): intended for instrument protection.
If the instrument does not respond after connection to mains supply, disconnect the
mains supply and accessories and then check these fuses. For position of fuses refer to
chapter 2.1 Front panel.
Warning!

O Switch off the instrument and disconnect all test accessories and mains cord

before replacing the fuses or opening the instrument.
O Replace blown fuse with the same type.

13.3 Service

For repairs under or out of warranty time please contact your distributor for further
information.

Unauthorized person is not allowed to open the MultiservicerXA instrument. There are
no user replaceable parts inside the instrument.

13.4 Cleaning

Use a soft, slightly moistened cloth with soap water or alcohol to clean the surface of
MultiservicerXA instrument. Leave the instrument to dry totally before using it.

Notes:
O Do not use liquids based on petrol or hydrocarbons!
O Do not spill cleaning liquid over the instrument!
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14 Instrument set and accessories

Standard set of the instrument

Instrument M1 3321 Multiservicer XA
Bag for accessories

Mains cable

HV test probes (2 m), 2 pcs

HV Test tip (red)

HV Alligator clip (red)

Plug test cable 1.5 m

Three wire test cable 3 m

Test lead (1.5 m, green)

Test lead (1.5 m, black)

Test lead (4 m red)

Test tip (blue)

Test tip (green)

Test tip (black)

Test tip (red)

Alligator clips (black), 3 pcs

PC software PATLink PRO with RS232 and USB cables
Instruction manual

Production verification data

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

Optional accessories

See the attached sheet for a list of optional accessories that are available on request
from your distributor.
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A Appendix A - Preprogramed autotests

Pre-programmed autotest sequences

No.

Name

Description

Cl_1 Iso

Testing according to VDE 0701-0702.

Class 1 device.

Insulation resistance and substitute leakage current measurements are
selected.

Cl1l Iso BLT

Testing according to VDE 0701-0702.

Class 1 device with isolated accessible conductive parts.

Insulation resistance and substitute leakage current measurements are
selected.

Cl 1 la

Testing according to VDE 0701-0702.
Class 1 device.
Differential leakage current measurement is selected.

Cl 1 la BLT

Testing according to VDE 0701-0702.

Class 1 device with isolated accessible conductive parts.

Differential leakage current and touch leakage current measurements are
selected.

Cl_2 lIso

Testing according to VDE 0701-0702.

Class 2 device with isolated accessible conductive parts.

Insulation resistance and substitute leakage current measurements are
selected.

Cl_2_Ibs

Testing according to VDE 0701-0702.
Class 2 device.
Touch leakage current measurement is selected.

Cl_1 Isola

Testing according to VDE 0701-0702.

Class 1 device.

Insulation resistance and differential leakage current measurements are
selected.

Cl1_IsolaBLT

Testing according to VDE 0701-0702.

Class 1 device with isolated accessible conductive parts.

Insulation resistance, differential leakage current and touch leakage
current measurements are selected.

Cl_2 lIsolbs

Testing according to VDE 0701-0702.

Class 2 device with isolated accessible conductive parts.

Insulation resistance and touch leakage current measurements are
selected.

10

Cl 2

Testing according to VDE 0701-0702.
Class 2 device without any isolated accessible conductive parts.

11

Cl_3 Iso

Testing according to VDE 0701-0702.
Class 3 device with isolated accessible conductive parts.

12

Cl3

Testing according to VDE 0701-0702.
Class 3 device without any isolated accessible conductive parts.
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Pre-programmed autotest sequences table

Autotest shortcut
code 01 02 03 04
Cl_1 Iso Cl1l_Iso_BLT Cl 1la Cl 1 la BLT
Visual test 4] 4] 4] 4]
Output |200 mA 200 mA 200 mA 200 mA
Earth bond Limit ]0.30 Q 0.30 Q 0.30 Q 0.30 Q
Time |5s 5s 5s 5s
Output |500 V 500 V
Insulation Limit |1.00 MQ 1.00 MQ
Time |5s 5s
Insulation O.Ut!OUt 500 vV
(probe) Ll_mlt (] 2.00 MQ x]
Time 5s
Qutput |40 V 40V
Sub leakage |Limit |3.50 mA 3.50 mA
Time |5s 5s
Sub leakage O.UtPUt 40V
(probe) L|_m|t 0.50 mA
Time 5s
Differential  [2tPut 230V 230V
leakage L!mlt 3.50 mA 3.50 mA
Time 180 s 180 s
Touch Qutput 230V
leakage L|_m|t 0.50 mA
Time |& 180 s
Output |230 V 230V 230V 230V
Power Limit
Time |]180s 180 s 180 s 180 s
Output
TRMS clamP iy =
Time [x]
Polarity test
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Pre-programmed autotest sequences table (cont’d)

Autotest shortcut

code 05 06 07 08
Cl_2 Iso Cl_2 Ibs Cl_1 Isola Cl1 IsolaBLT
Visual test 4] | %] 4]
Output 200 mA 200 mA
Earth bond |Limit |[X (x] 0.30Q 0.30Q
Time 5s 5s
Output 500V 500 V
Insulation  [Limit 1.00 MQ 1.00 MQ
Time 5s 5s
Insulation Qutput 500 V [x] [x] 500V
(probe) L!mlt 2.00 MQ 3] 2.00 MO
Time |5s [x] 5s
Output | ] (x]
Sub leakage |Limit | X 3] 3]
Time |X [x] [x]
Output |40 V 3] 3] (X
aﬂggg;"kage Limit _[0.50 mA =
Time |5s [
Differential Qutput & 230 V 230 V
leakage L!mlt 3.50 mA 3.50 mA
Time 180 s 180 s
Touch Qutput (x] 230V (x] 230V
leakage L!mlt 0.50 mA 0.50 mA
Time 180 s 180 s
Output |]230 V 230V 230V 230V
Power Limit
Time |180s 180 s 180 s 180 s
TRMS Output
clamp Limit
current Time (]
Polarity test
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Pre-programmed autotest sequences table (cont’d)

Autotest shortcut code 09 10 11 12
Cl_2 lIsolbs Cl 2 Cl 3 Iso Cl 3
Visual test | | 4] %]
Output X
Earth bond Limit
Time [x]
Output
Insulation Limit [x]
Time [x]
| lati Output | 500 V 500 V
(Bfgbaet)'on Limit | 2.00 MQ 0.250 MQ =
Time 5s 5s (]
Output
Sub leakage Limit x]
Time X
Sub leakage Qutput £
(probe) L|-m|t £3]
Time [x]
Differential Qutput &
leakage L|_m|t
Time [x] x
Output | 230V
Touch leakage | Limit 0.50 mA 3 (x|
Time 180 s [x] (x]
Output | 230V 230V
Power Limit [x] (]
Time 180 s 180 s 180 s 180 s
Output (]
Time [x] E3)
Polarity test (x]
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METREL GmbH VDE tester test type card

Code Autotest sequence name and descriptions Limits Barcode
Testing according to VDE.
Class 1 device. Earth bond: 0.30 O
01 |KI_1_Iso Insulation resistance and substitute|Insulation: 1.00 MQ
leakage current measurements are|Sub leakage: 3.50mA
applicable. A01
Testing according to VDE. Earth PO”F': 0.30 0
Class 1 device with isolated accessible :nsu:at!on. 15002 '\(/)l(?MQ
cinductive parts. nsulation - S: 2.
02 |KI1_Iso_BLT Insulation resistance and substitute|Sub leakage: 3.50 mA
leakage current measurements are/Sub leakage - S: 0.50 AQ 2
applicable. mA
Testing according to VDE.
03 |KI 1 Ia Class 1 device. Earth bond: 0.30 O
- Leakage current measurement is|Leakage: 3.50 mA
applicable. A03
Testing according to VDE.
Class 1 device with isolated accessible|Earth bond: 0.30 Q
04 KI_1 la BLT conductive parts. Leakage: 3.50 mA
Leakage current and touch current|Touch leakage: 0.50 mA
measurements are applicable. A04
Testing according to VDE.
Class 2 device with isolated accessible . .
05 |K_2_ts0 i
- Insulation resistance and substitute mA 9 T
leakage current measurements are A0S
applicable.
Testing according to VDE.
Class 2 device. )
06 |KI_2_lbs Touch current measurement is Touch leakage: 0.50 mA
applicable. A06
Testing according to VDE. .
07 |KI_1_Isola Class 1 device, ieulation: 1.00 M
- Insulation resistance and leakage oL
. Leakage: 3.50 mA
current measurements are applicable. A07
Testing according to VDE. .
Class 1 device with isolated accessible Ezrtlhatpgg-d.l%goM%
08 |KI1 IsolaBLT conductive parts. ul on- ..
— Insulation resistance, leakage current :_nsukatlo%; 302% MQ
and touch current measurements are|-S2xage: 5.oUMm A0 8
applicable. Touch leakage: 0.50 mA
Testing according to VDE.
Class 2 device with isolated accessible . .
09 KI_2 Isolbs conductive parts. ?gﬁéﬁ“@g&a&;g%ﬂnﬁ
Insulation resistance and touch current ge: 0.
measurements are applicable. A09
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METREL GmbH VDE tester test type card (cont'd)

Testing according to VDE.
10 |KI_2 Class 2 device without any isolated
accessible conductive parts.
Al0
Testing according to VDE. . .
11 |KI_3_Iso Class 3 device with isolated accessible|sulation - S: 0.25 MQ
conductive parts.
All
Testing according to VDE.
12 |KI_3 Class 3 device without any isolated
accessible conductive parts.
Al2
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Pre-programmed autotest sequences table —welding machines

Autotest
shortcut code
- Welding 50 51 52 53 54
machines
KI1 Iso_RisUmg [KI1_Iso_NorUmg|KI1_Iso_Schutz | KI1_<32A_Risiko | KI1_<32A_Normal
Visual test | %] | %] %]
Output|200 mA 200 mA 200 mA 200 mA 200 mA
Rpe Limit ]0.30 Q 0.30 Q 0.30 O 0.30 Q 0.30 Q
Time |5s 5s 5s 5s 5s
Insulation Qutput 500V 500 V 500 V
LN - PE Limit ]2.50 MQ 2.50 MQ 2.50 MQ (]
Time |5s 5s 5s 3]
: Output|500 V 500V 500V (]
Insulation [——
W - PE Limit [2.50 MQ 2.50 MQ 2.50 MQ ]
Time |5s 5s 5s (] E3)
. Output|500 V 500 V 500 V E3] (x]
Insulation [——
LN - W Limit |5.00 MQ 5.00 MO 5.00 MQ
Time |5s 5s 5s 3] x]
Insulation Qutput
LN - probe Ll_mlt X (x] (x]
Time (x] (] (x]

. Output (x] 230V 230V
Welding 7y 10.00 mA 10.00 mA
leakage -

Time 5s 5s
Differential Qutput 3] 230V 230V
leakage L!mlt 5.00 mA 5.00 mA
Time (] (] 5s 5s
Touch Qutput
leakage L!mlt x]
Time (x] X
No load bfr:"t 113 Vpeak  |113 Vpeak 141 Vpeak | 113 Vpeak 113 Vpeak
voltage Limit |68 Vpeak 113 Vpeak 141 Vpeak | 68 Vpeak 113 Vpeak
a.c. 48 Vrms 80 Vrms 100 Vrms 48 Vrms 80 Vrms
TRMS Output
clamp Limit (]
current Time (] (]
Functional test
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Pre-programmed autotest sequences table — welding machines (cont’d)

Autotest shortcut
code 55 56 57 58
Welding machines
KI1_=<32A_Schutz|KI1 >32A Risiko |KI1 >32A Normal|KIl1l >32A Schutz
Visual test %] 4| 4| v
Output]200 mA 200 mA 200 mA 200 mA
Rpe Limit ]0.30 Q 0.30Q 0.30 O 0.30 Q
Time |5s 5s 5s 5s
| lati Output|X (x]
NS T [ & =
Time |[X [x]
Insulation O_ut_putE £ £
W - PE Limit | E3)
Time [ [x]
Insulation O.UtPUtE & &
LN -W Limit | [x]
Time
Insulation O.UtPUtE &
LN - probe Limit
Time
Weldi Output|230 V 230V 230V 230V
elding Limit |10.00 mA 10.00 mA 10.00 mA 10.00 mA
leakage .
Time |5s 5s 5s 5s
Differential Qutput 230V 230V 230V 230V
leakage L!m|t 5.00 mA 10.00 mA 10.00 mA 10.00 mA
Time | (]
Touch Qutput [x]
leakage L!mlt (] [x]
Time |X [x]
No load 'a!rg‘.'t 141 Vpeak 113 Vpeak 113 Vpeak 141 Vpeak
voltage Limit |141 Vpeak 68 Vpeak 113 Vpeak 141 Vpeak
a.c. 100 Vrms 48 Vrms 80 Vrms 100 Vrms
Output|X (]
TRMS clampliimit | &
Time |X [x]
Functional test [x] [x]
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Welding machines — Test type card

Code Autotest sequence name and descriptions Limits Barcode
Rpe: 0.30 Q
Class 1 device. Ins LN-PE: 2.5 MQ
50 |KI1_Iso_RisUmg Insulation resistance test is applicable.|Ins W-PE: 2.5 MQ
A50

Environment with increased risk of
electric shock.

Ins LN-W: 5.0 MQ
Uo: d.c. 113V, /
a.c. 68 Vp and 48 Vims

Class 1 device.
Insulation resistance test is applicable.

Rpe: 0.30
Ins LN-PE: 2.5 MQ
Ins W-PE: 2.5 MQ

fixed installed equipment.

a.c. 141vp and 100

51 [KI1_lso_NorUmg Environment without increased risk of|Ins LN-W: 5.0 MQ
electric shock. Uo: d.c. 113V, / A51
a.c. 113 V, and 80 Vims
Rpe: 0.30 Q
Class 1 device. Ins LN-PE: 2.5 MQ
Insulation resistance test is applicable.||ns W-PE: 2.5 MQ
52 |KI1_Iso_Schutz Mechanically held torches with Ins LN-W: 5.0 MQ
increased protection for the operator. |y,: d.c. 141 Vp ! AB2
a.c. 141V, and 100 Vims
Class 1 device. Rpe: 0.30 Q
Primary and welding circuit leakage|l leak-W: 10 mA
. . current tests are applicable. Plug|l diff: 5 mA
<
53 |KI1_s32A Risiko connected equipment rated < 32 A. Uo: d.c. 113V, /
Environment with increased risk of|a.c. 68 V, and 48 Vims A53
electric shock.
Class 1 device. Rpe: 0.30 Q 1]
Primary and welding circuit leakage|l leak-W: 10 mA
current tests are applicable. Plug|l diff: 5 mA
<
54 |KI1_s32A_Normal connected equipment rated <32 A. Uo: d.c. 113V, /
Environment without increased risk of|a.c. 113 V, and 80 Vs A54
electric shock.
Class 1 device. Rpe: 0.30 Q
Primary and welding circuit leakage|l leak-W: 10 mA
current tests are applicable. Plug|l diff: 5 mA
<
55 |KI_s32A_Schutz connected equipment rated £ 32 A.  |Ug: d.c. 141V, /
Mechanically held torches with|a.c. 141V, and 100 Vims A55
increased protection for the operator.
Class 1 device. .
Primary and welding circuit leakage ﬁpe'ko\ﬁpl% mA
current tests are applicable. Plug | ;g, '10 -mA
56 |KI1_>32A Risiko connected equipment rated > 32 A or Us: d.c. 113 V. /
fixed installed equipment. a% 6.8.V andp48 v
Environment with increased risk of|“"™ P ms AS6
electric shock.
Class 1 device. )
Primary and welding circuit leakage Flzz‘k?\ﬁpl% mA
current tests are applicable. Plug | diff: 10 .mA
57 |KI1 >32A Normal connected equipment rated > 32 A or|, -
g - . U0: d.c. 113 Vp/
fixed installed equipment. ac. 113 Vb and 80 Vims
Environment without increased risk of| ™™ P AS7
electric shock.
Class 1 device. Rpe: 0.30 Q
Primary and welding circuit leakage|l leak-W: 10 mA
current tests are applicable. Plug|l diff: 10 mA
58 |KI1_>32A_Schutz connected equipment rated > 32 A or|UO: d.c. 141 Vp /
A58

Mechanically held torches with
increased protection for the operator.

Vrms
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B Appendix B — Autotest shortcut codes

The instrument MultiservicerXA supports two barcode formats when printing device

labels.

Autotest shortcut code and DUT number

Autotest shortcut codes are represented as a two digit code. These autotest codes can

also be represented by the barcode.

Using the barcode reader, the instruments can accept autotest shortcut code from

barcode label.

01

Autotest shortcut code

Also DUT number can be read from barcode label.

Single / double barcode system

If single barcode system is selected in the instrument, only DUT name is printed out as

a barcode on device barcode label.

When double barcode system is selected in the instrument, both autotest shortcut code

and DUT name are printed out as a barcode on DUT barcode label.

Code 01 APPLIANCE Code @1 APPLIANCE
f bglzigmlllilulllil I Islﬂllsﬁﬁflﬂﬂﬁil||{|l|HII
1563 2008 TEST DATE: 1589 2088
EE%E %GEE 1583 5609 DATE DUE : 15-03 2?@9
OPERATOR : USER 1 OPERATOR : USER
PASS PASS
Code @1 APPLIANCE
82 POUER SUPPLY CORD
W i
TR INNARERREN
L L LR g
s PASS OPERATOR } gggﬁ 1
)

1 tag, barcode system:

single (top label)

1 tag, barcode system:

double (bottom label)

2 tags, barcode system:

double

Examples of DUT labels

=*‘
—
S—
—
—
s

ST DATE: 15-09-206@8
EETE DUE 15-89.-2003
OPERATOR : USER 1

PASS
POWER SUPPLY CORD
Tﬂﬂlslifﬂil\ITFIIIIHIHIII\I
TEST DARTE 15-89.-20608
DATE DUE 15-09-28089
OPERATOR USER 1
PASS

2 tags, barcode system:
single
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01 Autotest shortcut code
$ Separator
4455821981 DUT number

Refer to chapter 5.9.1 Instrument settings for barcode system selection.

Notes:
O Special character »$« between autotest shortcut code and DUT name (ID number)
is used to distinguish shortcut code from DUT name.
O Only DUT ID is printed out on the 2" DUT label (power supply cord label).
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Fuse type NV

Rated Disconnection time [s]
current 35m | 01 | 0.2 | 04 | 5
(A) Min. prospective short- circuit current (A)
2 32.5 22.3 18.7 15.9 9.1
4 65.6 46.4 38.8 31.9 18.7
6 102.8 70 56.5 46.4 26.7
10 165.8 115.3 96.5 80.7 46.4
16 206.9 150.8 126.1 107.4 66.3
20 276.8 204.2 170.8 145.5 86.7
25 361.3 257.5 2154 180.2 109.3
35 618.1 453.2 374 308.7 169.5
50 919.2 640 545 464.2 266.9
63 1217.2 821.7 663.3 545 319.1
80 1567.2 1133.1 964.9 836.5 447.9
100 2075.3 1429 11954 1018 585.4
125 2826.3 2006 1708.3 1454.8 765.1
160 3538.2 2485.1 2042.1 1678.1 947.9
200 4555.5 3488.5 2970.8 2529.9 1354.5
250 6032.4 4399.6 3615.3 2918.2 1590.6
315 7766.8 6066.6 4985.1 4096.4 2272.9
400 10577.7 7929.1 6632.9 5450.5 2766.1
500 13619 10933.5 8825.4 7515.7 3952.7
630 19619.3 14037.4 11534.9 9310.9 4985.1
710 19712.3 17766.9 14341.3 11996.9 6423.2
800 25260.3 20059.8 16192.1 13545.1 7252.1
1000 34402.1 23555.5 19356.3 16192.1 9146.2
1250 45555.1 36152.6 29182.1 24411.6 13070.1
Fuse type gG
Rated Disconnection time [s]
current 35m | 01 | 0.2 | 0.4 | 5
(A) Min. prospective short- circuit current (A)
2 32.5 22.3 18.7 15.9 9.1
4 65.6 46.4 38.8 31.9 18.7
6 102.8 70 56.5 46.4 26.7
10 165.8 115.3 96.5 80.7 46.4
13 193.1 144.8 117.9 100 56.2
16 206.9 150.8 126.1 107.4 66.3
20 276.8 204.2 170.8 145.5 86.7
25 361.3 257.5 2154 180.2 109.3
32 539.1 361.5 307.9 271.7 159.1
35 618.1 453.2 374 308.7 169.5
40 694.2 464.2 381.4 319.1 190.1
50 919.2 640 545 464.2 266.9
63 1217.2 821.7 663.3 545 319.1
80 1567.2 1133.1 964.9 836.5 447.9
100 2075.3 1429 11954 1018 5854
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Fuse type B
Rated Disconnection time [s]
current 35m | 01 | 0.2 | 04 | 5
(A) Min. prospective short- circuit current (A)
6 30 30 30 30 30
10 50 50 50 50 50
13 65 65 65 65 65
16 80 80 80 80 80
20 100 100 100 100 100
25 125 125 125 125 125
32 160 160 160 160 160
40 200 200 200 200 200
50 250 250 250 250 250
63 315 315 315 315 315
Fuse type C
Rated Disconnection time [s]
current 35m | 0.1 | 0.2 | 04 | 5
(A) Min. prospective short- circuit current (A)
0.5 5 5 5 5 2.7
1 10 10 10 10 5.4
1.6 16 16 16 16 8.6
2 20 20 20 20 10.8
4 40 40 40 40 21.6
6 60 60 60 60 324
10 100 100 100 100 54
13 130 130 130 130 70.2
16 160 160 160 160 86.4
20 200 200 200 200 108
25 250 250 250 250 135
32 320 320 320 320 172.8
40 400 400 400 400 216
50 500 500 500 500 270
63 630 630 630 630 340.2
Fuse type K
Rated Disconnection time [s]
current 35m | 01 | 0.2 | 04 |
(A) Min. prospective short- circuit current (A)
0.5 7.5 7.5 7.5 7.5
1 15 15 15 15
1.6 24 24 24 24
2 30 30 30 30
4 60 60 60 60
6 90 90 90 90
10 150 150 150 150
13 195 195 195 195
16 240 240 240 240
20 300 300 300 300
25 375 375 375 375
32 480 480 480 480
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Fuse type D
Rated Disconnection time [s]
current 35m | 0.1 | 0.2 | 0.4 | 5
(A) Min. prospective short- circuit current (A)
0.5 10 10 10 10 2.7
1 20 20 20 20 54
1.6 32 32 32 32 8.6
2 40 40 40 40 10.8
4 80 80 80 80 21.6
6 120 120 120 120 324
10 200 200 200 200 54
13 260 260 260 260 70.2
16 320 320 320 320 86.4
20 400 400 400 400 108
25 500 500 500 500 135
32 640 640 640 640 172.8

193




	1 General description
	1.1 Warnings
	1.2 Warning markings on connector panel
	1.3 Standards applied

	2 Instrument description
	2.1 Front panel
	2.2 Safety pre-tests
	2.3 Symbols and messages
	2.4 Dual supply voltage operation

	3 Technical specifications
	3.1 Withstanding 1890 V, 2200 V
	3.2 Withstanding 1000 V
	3.3 Discharging time
	3.4 Continuity
	3.5 Insulation resistance, Insulation – S resistance
	3.6 Subleakage current, Subleakage – S current
	3.7 Differential Leakage current
	3.8 Power / Functional test
	3.9 Touch leakage current
	3.10 Polarity test
	3.11 Clamp current
	3.12 PRCD testing
	3.13 RCD testing
	3.13.1 General data
	3.13.2 Contact voltage RCD-Uc
	3.13.3 Trip-out time
	3.13.4 Trip-out current

	3.14 Fault loop impedance
	3.14.1 Zs
	3.14.2 Zs(rcd), Rs(rcd)
	3.14.3 High precision fault loop impedance Z mL-Pe
	3.14.4 Contact voltage

	3.15 Line impedance
	3.15.1 High precision line impedance

	3.16 Voltage, frequency, and phase rotation
	3.16.1 Phase rotation
	3.16.2 Voltage, Frequency

	3.17 General data

	4 Main menu and test modes
	4.1 Help menus
	4.2 Instrument main menu
	4.3 General settings menu
	4.3.1 Setting date and time
	4.3.2 Language selection
	4.3.3 Print header
	4.3.4 Viewing of instrument data
	4.3.5 Display contrast adjustment
	4.3.6 Reset instrument settings
	4.3.7 Communication settings
	4.3.8 Edit User / device data menu
	4.3.8.1 Users submenu
	4.3.8.2 Devices submenu
	4.3.8.3 Test sites submenu
	4.3.8.4 Locations submenu

	4.3.9 Password
	4.3.10 Result


	5 PAT testing operating mode
	5.1 PAT testing main menu
	5.2 VDE organizer menu
	5.3 Autotest custom menu
	5.4 Project autotests menu
	5.5 Barcode / TAG menu
	5.6 Single test menu
	5.7 Recall/ delete/ send results menu
	5.8 Data upload / download menu
	5.9 Setup menu
	5.9.1 Instrument settings


	6 Single tests in PAT testing mode
	6.1 Performing measurements in single test mode
	6.2 Measurements – Single tests for appliances
	6.2.1 Earth bond resistance
	6.2.1.1 Compensation of test leads resistance

	6.2.2 Insulation resistance
	6.2.3 Insulation resistance - S
	6.2.4 Substitute leakage current
	6.2.5 Substitute leakage - S
	6.2.6 Differential leakage current
	6.2.7 Touch leakage current
	6.2.8 Polarity test
	6.2.9 Clamp current test
	6.2.10 PRCD test
	6.2.10.1 PRCD single test
	6.2.10.2 Automatic PRCD test

	6.2.11 Power / Functional test

	6.3 Measurements – Single tests for welding machines
	6.3.1 Continuity of the protective circuit
	6.3.2 Insulation resistance (supply circuit to protective circuit)
	6.3.3 Insulation resistance (welding circuit to protective circuit)
	6.3.4 Insulation resistance (supply circuit to welding circuit)
	6.3.5 Insulation resistance (supply circuit of class II equipment to accessible surfaces)
	6.3.6 Welding circuit leakage current
	6.3.7 Primary leakage current
	6.3.8 Touch leakage current
	6.3.9 No load voltage
	6.3.10 Clamp current test
	6.3.11 Functional test


	7 Autotest sequences
	7.1 VDE organizer – general menu
	7.1.1 VDE organizer operation
	7.1.2 Example of creating a test sequence with VDE organizer

	7.2 Custom autotests
	7.2.1 Deleting an existing custom test sequence
	7.2.2 Viewing, modifying and saving an custom autotest

	7.3 Project autotests
	7.3.1 Selecting a project autotest
	7.3.2 Starting a project autotest
	7.3.3 Comparison of results (evaluation of result trends)

	7.4 Barcode / TAG autotests
	7.4.1 Working with RFID tags
	7.4.2 Working with barcode reader

	7.5 Performing autotest sequences – for appliances
	7.5.1 Visual inspection
	7.5.2 Earth bond resistance measurement
	7.5.3 Insulation resistance measurement
	7.5.4 Insulation resistance S measurement
	7.5.5 Substitute leakage current measurement
	7.5.6 Substitute leakage S measurement
	7.5.7 Differential leakage current
	7.5.8 Touch leakage current measurement
	7.5.9 Polarity test
	7.5.10 TRMS current measurement using clamp current adapter
	7.5.11 PRCD test
	7.5.12 Functional test

	7.6 Performing autotest sequences – for welding machines
	7.6.1 Visual inspection
	7.6.2 Continuity of the protective circuit
	7.6.3 Insulation resistance (supply circuit to protective circuit)
	7.6.4 Insulation resistance (welding circuit to protective circuit)
	7.6.3 Insulation resistance (supply circuit to welding circuit)
	7.6.6 Insulation resistance (supply circuit of class II equipment to accessible surfaces)
	7.6.7 Welding circuit leakage current
	7.6.8 Primary leakage current
	7.6.9 Touch leakage current
	7.6.10 No load voltage
	7.6.11 TRMS current measurement using clamp current adapter
	7.6.12 Functional test


	8 Working with autotest results
	8.1 Saving autotest results
	8.2 Recalling results
	8.3 Deleting results
	8.4 Downloading and printing results
	8.5 Data upload / download
	8.6 Setup menu
	8.6.1 Instrument settings


	9 Machine testing operating mode
	9.1 Single tests (machine testing) menu
	9.2 Measurements and inspections
	9.2.1 Visual test
	9.2.2 Continuity
	9.2.2.1 Single continuity test
	9.2.2.2 Auto-continuity test
	9.2.2.3 Compensation of test leads resistance

	9.2.3 Insulation resistance
	9.2.4 High Voltage withstanding test
	9.2.5 Loop impedance and prospective fault current
	9.2.5.1 Z mL-Pe, High precision loop impedance measurement

	9.2.6 RCD tests
	9.2.6.1 Contact voltage (RCD Uc)
	9.2.6.2 Trip out time (RCD t)
	9.2.6.3 Trip out current (RCD I)
	9.2.6.4 RCD Autotest

	9.2.7 PRCD test
	9.2.8 Discharging Time
	9.2.9 Voltage
	9.2.10 Functional test


	10 Switchgear testing operating mode
	10.1 Single tests (switchgear testing) menu
	10.2 Measurements and inspections
	10.2.1 Visual test
	10.2.2 Continuity
	10.2.2.1 Single continuity test
	10.2.2.2 Auto-continuity test
	10.2.2.3 Compensation of test leads resistance

	10.2.3 Insulation resistance
	10.2.4 High Voltage withstanding test
	10.2.5 Discharging Time
	10.2.6 Voltage
	10.2.7 RCD test
	10.2.8 PRCD test
	10.2.9 Functional test
	10.2.10 Power


	11 All tests operating mode
	11.1 Single tests (All tests) menu
	11.1.1 Visual test
	11.1.2 Continuity of protective conductors
	11.1.3 Insulation resistance
	11.1.4 Insulation resistance –S
	11.1.5 Substitute leakage current
	11.1.6 Substitute leakage current - S
	11.1.7 Leakage current
	11.1.8 Touch leakage current
	11.1.9 Polarity test
	11.1.10 Clamp current test
	11.1.11 RCD test
	10.2.12 PRCD test
	11.1.13 Functional test
	11.1.14 HV test
	11.1.15 Line impedance and prospective short circuit current test
	11.1.15.1 Low line impedance

	11.1.16 Loop impedance test and prospective fault current
	11.1.17 Voltage
	11.1.18 Discharging time
	11.1.19 Power


	12 Working with results in Machine testing, Switchgear testing and All tests operating mode
	12.1 Memory organization
	12.2 Saving single test results
	12.3 Recalling projects
	12.4 Deleting single test results
	12.5 Deleting project(s)
	12.6 Downloading and printing results

	13 Maintenance
	13.1 Periodic calibration
	13.2 Fuses
	13.3 Service
	13.4 Cleaning

	14 Instrument set and accessories
	A Appendix A – Preprogramed autotests
	B Appendix B – Autotest shortcut codes
	C Appendix C - Fuse table / IPSC

