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1 General description

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

- Earth bond / continuity resistance,

- Insulation resistance,

- Insulation resistance of isolated accessible conductive parts,
- Substitute leakage current,

- Substitute leakage current of isolated accessible conductive parts,
- Differential leakage current,

- Touch leakage current,

- |EC cord polarity test,

- Leakage and TRMS load currents with current clamp,

- Portable RCD test,

- RCD test,

- Functional test.

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 x RS232C) for communication with PC,
barcode reader, RFID reader/writer and printers,

- Bluetooth communication with external printer, barcode reader, PC and Android
mobile devices (Ml 3310A only),

- Soft touch keyboard with cursor keys,

- Built in real time clock,

- Built in calibration unit — checkbox (optional),

- Fully compatible with new METREL PATLink PRO PC software package.

Powerful functions for fast and efficient periodic testing are included:

- Pre-programmed test sequences,

- Fast testing with barcode, QR code and/or RFID tag identification systems,
- Test data can be uploaded from PC,

- Comparisons between old and new test results can be performed on site,

- Enables on site printing of test labels.

The operation of the unit is clear and simple — the operator does not need any special
training (except reading this instruction manual) to operate the instrument.
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1.1  Warnings

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

O

O

Read this user 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 user 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
CAT 11 300 V!

Do not connect any external voltage on test terminals! Some test terminals are
connected to functional earth during measurements. Possible hazard of
electric shock!

Use only standard or optional test accessories supplied by your distributor!
Use only correctly earthed mains outlets to supply the instrument!

In case a fuse has blown follow the instructions in this user manual to replace
it!

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

& 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 high
temperatures of main supply connector and fuse holders!

Instrument contains rechargeable NiCd or NiMh battery cells. The cells should
only be replaced with the same type as defined on the battery placement label
or in this manual. Do not use standard alkaline battery cells while power
supply cable is connected, otherwise they may explode!

If a test code with an earth bond test current not supported by the instrument
is selected the SigmaGT instrument will automatically perform the earth bond
test with lower test current (200 mA or 10 A). The operator must be competent
to decide if performing the test with lower test current is acceptable!

1.2 Warning markings on connector panel

Refer to chapters 2.1 Front panel and 2.2 Connector panels.

1.3 Standards applied

The SigmaGT instrument is manufactured and tested according to the following
regulations, listed below.
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Electromagnetic compatibility (EMC)

EN 61326-1 Electrical equipment for measurement, control and laboratory use -
EMC requirements -- Part 1: General requirements
Class B (Portable equipment used in controlled EM environments)

Safety (LVD)

EN 61010-1 Safety requirements for electrical equipment for measurement,
control, and laboratory use — Part 1: General requirements

EN 61010-2-030 Safety requirements for electrical equipment for measurement, control
and laboratory use — Part 2-030: Particular requirements for testing
and measuring circuits

EN 61010-031  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

EN 61010-2-032 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

Functionality

VDE 0404-1 Testing and measuring equipment for checking the electric safety of
electric devices - Part 1: General requirements
VDE 0404-2 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

VDE 0701-0702 Inspection after repair, modification of electrical appliances -
Periodic inspection on electrical appliances
General requirements for electrical safety

EN 60204-1 Ed.5 Safety of machinery - Electrical equipment of machines - Part 1:
General requirements

EN 60439 Low-voltage switchgear and controlgear assemblies

EN 61439-1 Low-voltage switchgear and controlgear assemblies - Part 1:
General rules

AS / NZS 3760 In-service safety inspection and testing of electrical equipment

NEN 3140 Operation of electrical installations - Additional Netherlands
requirements for low-voltage installations

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.

Note:
O Various devices and appliances can be tested by SigmaGT and in further text the
common DUT (abbreviation for Device Under Test) is applied.
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1.4 Battery and charging

The instrument uses six C size alkaline or rechargeable Ni-Cd or Ni-MH battery cells.
Battery condition is always displayed in the lower right display part.

In case the battery is too weak the instrument indicates this as shown in below. This
indication appears for a few seconds and then the instrument turns itself off.

Ch
Discharged battery indication

The battery is charged whenever the instrument is connected to mains voltage. The
instrument automatically recognizes the connection to the mains voltage and begins
charging. Internal circuit controls charging and assures maximum battery lifetime.

-« m ¥

Indications of battery charging

a A When connected to an installation, the instruments battery compartment
can contain hazardous voltage inside! Before opening battery compartment
cover, disconnect all accessories connected to the instrument and switch off
the instrument.

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

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

Q Alkaline or rechargeable Ni-Cd or Ni-MH batteries (size C) can be used. Metrel
recommends only using rechargeable batteries with a capacity of 4000 mAh or
higher.

O Do not recharge alkaline battery cells!

1.5 New battery cells or cells unused for a longer period

Unpredictable chemical processes can occur during the charging of new battery cells or
cells that have been left unused for a longer period (more than 3 months). Ni-MH and
Ni-Cd cells can be subjected to these chemical effects (sometimes called the memory
effect). As a result the instrument operation time can be significantly reduced during the
initial charging/discharging cycles of the batteries.

In this situation, Metrel recommend the following procedure to improve the battery
lifetime:

Procedure Notes
Q Completely charge the battery. At least 14h with in-built charger.

This can be performed by using the
O Completely discharge the battery. instrument normally, until the instrument is

fully discharged.

10
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O Repeat the charge / discharge cycle Four cycles are recommended in order to
at least 2-4 times. restore the batteries to their normal capacity.

Notes:

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

a One different battery cell can cause an improper charging and incorrect discharging
during normal usage of the entire battery pack (it results in heating of the battery
pack, significantly decreased operation time, reversed polarity of defective cell...).

Q If no improvement is achieved after several charge / discharge cycles, then each
battery cell should be checked (by comparing battery voltages, testing them in a cell
charger, etc). It is very likely that only some of the battery cells are deteriorated.

The effects described above should not be confused with the normal decrease of
battery capacity over time. Battery also loses some capacity when it is repeatedly
charged / discharged. Actual decreasing of capacity, versus number of charging cycles,
depends on battery type. This information is provided in the technical specification from
battery manufacturer.

11
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2 Instrument description

2.1 Front panel

@ "~ SigmaPAT

Front panel

Legend:

240 x 128 dots graphic matrix display with backlight

Function keys intended for displayed defined options.

ESCAPE key

HELP key

ON / OFF key

To switch off the instrument press and hold ON/OFF key for about 2 seconds.
Cursor keys and ENTER key

SEND key

START / STOP key

Test probe EB/S, used as output for earth bond test and probe input in for class 2
equipment tests (insulation resistance — S, substitute leakage — S, and touch
leakage currents).

10 Alpha-numeric keyboard

11 LN and PE sockets for testing the insulation resistance and substitute leakage
current of fixed installed DUTs.

AR WN -~

©00N®

12
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12

13

Warning!

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

Test socket

Warning!

O Dangerous voltage is present on the test socket during the measurement.
Maximum output current is 16 A, test only devices with maximum rated
supply current no higher than 16 A!

Note:

Q For devices incorporated 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.

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 Connector panels

14
15
16
17

JAN =

230V 50/60Hz
F1  F2 16A
T16A/250V _
N 7N POWER SUPPLY:

§ J 6x1,2 V- NIMG
LS RECHARGEABLE (IEC LR14)

A

| . /_
15/ 16/17/

Left side connector panel

Two T16 A/ 250 V fuses for instrument protection

Mains supply connector

Battery compartment cover

Fastening screw for battery compartment cover

Warning!

O Disconnect all accessory and tested equipment before opening the
battery cover!

13
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18

19
20
21
22

W ,1 T

BARCODE

ST

nght side connector panel

Current clamp adapter 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
intended for connection with shield of current clamp only.

USB connector

Barcode reader connector

PC / PRINTER connector

Checkbox input sockets (optional)

Warning!

O Do not connect any voltage source on these inputs. They are intended
only for connection to the test instrument as described in this manual
for the purpose of checkbox test.

2.3 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,

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 2.4 Warnings, messages and
symbols.

14
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2.4 Warnings, messages and symbols

Warnings and messages

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

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:

- The instrument must be earthed properly!

No mains voltage.
Connect PAT to mains
voltage.

Instrument not connected to the mains supply voltage.

For some measurements like differential / touch leakage
tests, PRCD / RCD tests and active polarity, operating the
instrument from mains voltage is required.

Connect the instrument to the mains voltage and start
selected test again.

L — N resistance too
high (>30 kQ)!
Check fuse and
switch.

Are you sure to
proceed (Y/N)?

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.

Resistance L — N low!

Are you sure to
proceed (Y/N)?

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.

Resistance L — N too
low!
Are you sure to
proceed (Y/N)?

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.

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

15
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Leakage LN-PE high!

Are you sure to
proceed (Y/N)?

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.

Leakage LN-PE too
high!
Are you sure to
proceed (Y/N)?

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

Determine and eliminate the problem before proceeding!

Leakage LN-PE or
EB/S too high!

Are you sure to
proceed (Y/N)?

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.

External voltage on
test socket too high!

DANGER!
- Voltage on mains test socket or LN/PE terminals
is higher than approximately 25 V (AC or DC)!
Disconnect the DUT from the instrument immediately and
determine why external voltage was detected!

External voltage on
EB/S too high!

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

Next test was skipped
for safety! Check the
device.

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

Overheated!

Temperature of internal components of the instrument
reached their top limit. Measurement is prohibited until the
internal temperature has reduced.
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Warning!
More than 80 % of
memory is occupied.
Stored data should be
downloaded to PC.

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

Warning!
Calibration has been
expired.

Recalibration of the instrument is required. Contact your
dealer.

Measurement aborted,
contact voltage too
high (> 50V).

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

Hardware error.
Return the instrument
to the repair centre.

The instrument detects a serious failure.
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Warning symbols

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

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

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

The DUT should be switched on (to ensure that the complete
circuit is tested).

1 M| ElEE B e

=}
m
L)

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

Y

Connect current clamp adapter in this test.

PASS /FAIL indication

Test passed.

X<

Test failed.

v ¥

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

18
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Battery and mains supply indication

L) Battery capacity indication.
b Low battery! Battery is too weak to guarantee correct result.
Replace or recharge battery cells.
A B Instrument connected to the mains supply voltage. When

instrument is in idle mode recharging process is in progress.

4

Recharging in progress (if instrument is connected to the
mains supply voltage).

Bluetooth indication (optional)

S

Bluetooth communication is enabled. Remote device
(printer, barcode reader, PC or Android mobile device) can
now be connected with the instrument.

Remote Bluetooth device (printer, barcode reader, PC or
Android mobile device) is connected with the instrument.

Searching for Bluetooth devices or connecting procedure
with the selected Bluetooth device (printer, barcode reader,
PC or Android mobile device).

Alpha-numeric entry indication

When using alpha-numeric keyboard, entry type can be selected by using SHIFT key.

1A

Alpha-numeric caps entry (excluding special alphabet
characters)

1A

Alpha-numeric caps entry (including special alphabet
characters)

Special characters and small caps alphabetic entry
(including special alphabet characters)
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3 Technical specifications

3.1 Earth bond resistance

Test current set to 10 A (Ml 3310A only)

Range Resolution Accuracy
0.000Q+1.99 O 0.01 Q +(5 % of reading + 3 digits)
2.000Q+19.99 O 0.01Q +10 %
Test current set to 200 mA
Range Resolution Accuracy
0.000Q+1.99 QO 0.01 Q +(5 % of reading + 3 digits)
2000 +9.99Q 0.01Q +10 %
10.00Q+19.9Q 01Q +10 %
Powered by:.......c............. battery or mains for 200 mA test
mains for 10 A test
Test currents:................... 10 A (£ 5 %) into 100 mQ at mains voltage of 230 V
200 mA into 2.00 O
Open circuit voltage:......... <9V AC
Test lead compensation...up to 5 Q
Lead calibration: .............. no
Pass levels [Q]:................ 0.10 = 0.90, 1.00 = 9.00
Test duration [s]:.............. 2,3,5,10, 30
Test method..................... 2-wire measurement, floating to earth
Test terminals: ................. EB/S test probe — test socket (PE terminal)

EB/S test probe — PE test probe (test current 200 mA only)

3.2 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 MQ + 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)
0.501 MQ + 1.999 MQ 0.001 MQ 0 . .
2.00 MQ + 19.99 MO 0.01 MQ +(5 % of reading + 3 digits)
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Power by:.......ccoovviiiinenn. battery or mains

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].............. 0.01, 0.10, 0.25, 0.30, 0.50, 1.00, 2.00, 4.0, 7.0, 10.0, none
Test duration [s]:.............. 2,3, 5,10, 30, 60, 120, 180 s, none

Test terminals:.................. Insulation: Test socket (L+N) — test socket (PE)

LN test probe — PE test probe

LN test probe — EB/S test probe
Insulation — S: Test socket (L+N) — EB/S test probe

LN test probe — EB/S test probe

3.3 Subleakage current, Subleakage — S current

Range Resolution Accuracy
0.00 mA + 19.99 mA 0.01 mA (5 % of reading + 5 digits)

Powered by:........cccceeee. battery or mains

Open circuit voltage:......... <50V AC

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

Measuring resistor: .......... 2 kQ

Pass levels [mA]: ............. 0.25, 0.50, 0.75, 1.00, 1.50, 2.25, 2.50, 3.50, 4.0, 4.50, 5.00,
5.50, 6.00, 7.00, 8.00, 9.00, none

Test duration [s]:.............. 2,3,5,10, 30, 60, 120, 180, none

Displayed current............. calculated to DUT nominal mains supply voltage
230 V x 1.06.

Test terminals:................. Sub leakage: Test socket (L+N) — test socket (PE)

LN test probe — PE test probe

LN test probe — EB/S test probe
Sub leakage — S: Test socket (L+N) — EB/S test probe

LN test probe — EB/S test probe

3.4 Differential leakage current

Range Resolution Accuracy

0.00 mA + 9.99 mA 0.01 mA +(5 % of reading + 5 digits)
Powered by:........ccccceeee. mains
Pass levels [mA]: ............. 0.25, 0.50, 0.75, 1.00, 1.50, 2.25, 2.50, 3.50, 4.00, 4.50, 5.00,

5.50, 6.00, 7.00, 8.00, 9.00, none

Test duration [s]............... 2s,3s,5s,10s,305s,60s, 120 s, 180 s, none
Frequency response:....... complies to EN61010-Figure A1
Test terminals: ................. mains test socket

3.5 Power/ Functional test

Apparent power

Range Resolution Accuracy

0.00 kVA =+ 4.00 kVA 0.01 kVA +(5 % of reading + 3 digits)
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Powered by:.......c............. mains
Test duration [s]:.............. 2s,3s5,5s5,10s,30s,60s,120 s, 180 s, none
Test terminals: ................. mains test socket

3.6 Touch leakage current

Range Resolution Accuracy
0.00 mA + 3.99 mA 0.01 mA (10 % of reading + 5 digits)
Powered by:..................... mains
Pass levels [mA].............. 0.25, 0.50, 0.75, 1.00, 1.50, 2.00, 3.50, none
Test duration [s]:.............. 2,3,5,10, 30, 60, 120, 180, none
Frequency response:....... complies to EN61010-Figure A1
Test terminals: ................. mains test socket or external source — EB/S test probe

3.7 Polarity test

Standard test

Powered by:........ccccceeee. mains, battery
Test voltage ..................... <50V AC
Detects: .....ovvceiiiiiieiiieeens 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

Test terminals:................. Mains test socket — IEC/PRCD test socket

Active test

Powered by:........cccceeee. mains

Test voltage .................... Mains voltage, over-current protection > 150 mA

Detects: .....eeiiiiiiiniieens Pass, L-open, N-open, PE-fault, L-N crossed, connection fault
Test terminals:................. Mains test socket — IEC/PRCD test socket

3.8 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 0.01 A (5 % of reading + 5 digits)
10.0A+249A 0.1A (5 % of reading + 5 digits)
*It does not consider accuracy of current transformer.
Pass levels [mA]: ............. 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]:.............. 2,3,5,10, 30, 60, 120, 180, none
Powered by:..................... battery or mains
Test terminals: ................. Clamp inputs

22



MI 3310 / MI 3310A SigmaGT Technical specifications

Temperature coefficient outside reference temperature limits is 1 % of measured value
per °C.

3.9 PRCD and RCD testing

3.9.1 Portable RCD trip-out time/current
AC and A type PRCD trip-out time:

Range Resolution Accuracy
0 ms + 300 ms(¥axIxn) 1 ms
0 ms + 300 ms (Ian) 1 ms +3 ms
0 ms + 40 ms (5xIn) 1 ms

B type PRCD trip out-current (supported by hardware release 2.0 and up):

Range Ix Resolution Accuracy
0.2xIn =+ 2.2xIan (B type) 0.05xIzn +0.1xIxn

Powered by:..................... mains
Test current type:............. AC (sine-wave), A (pulsed), B (smooth DC)
Test currents (Ian): ........... 10 mA, 15 mA, 30 mA
Test current multipliers: ...72xIan;, Ian, 9xIaN
Startangle: ...................... 0° (+), 180° (-), both (+,-)
Test modes:..................... single, autotest
Test terminals:................. Mains test socket — IEC/PRCD test socket
PASS / FAIL limits: .......... VaxIan: ta> 300 ms

|AN: fA< 300 ms

5X|AN: fh < 40 ms

3.9.2 General RCD Trip-out time/current

Complete measurement range corresponds to EN 61557-6 requirements.
Maximum measuring times set according to selected reference for RCD testing.

AC and A type RCD trip-out time:

Range Resolution Accuracy
0 ms + 300 ms (VaxIxn) 0.1 ms
+
0 ms = 300 ms (Ia) 0.1 ms 3 ms
0 ms + 40 ms (5xIN) 0.1 ms +1 ms

B type RCD trip out-current (supported by hardware release 2.0 and up):

Range Ia Resolution Accuracy

0.2xIn =+ 2.2xIan (B type) 0.05xIzn +0.1xIxn
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Powered by:..................... mains via tested RCD

Test current type:............. AC (sine-wave), A (pulsed), B (smooth DC)
Test current: .................... VaxIan, Ian, DxIan

Startangle: ...................... 0° (+), 180° (-), both (+,-)

Test modes:.......c.coevvenn.e. single, autotest

Specified accuracy is valid for complete operating range.

3.10 Calibration unit — checkbox (optional)

Instrument

Function Reference Accuracy

Earth bond resistance 0.39 Q +1%
4.70 Q t5%

Insulation resistance 1.200 MQ +1%
10.00 MQ +1%

Insulation resistance 1.200 MQ +1%

S — probe 10.00 MQ +1%

Substitute leakage current | 0.45 mA +1%
3.38 mA

Substitute leakage current | 0.45 mA +1%

S — probe 3.38 mA

Differential leakage current | 0.45 mA +1%
3.38 mA

Touch leakage current 0.45 mA +1%
0.90 mA

IEC test cord

Function Reference Accuracy

Polarity PASS -

3.11 General data

Power supply

Power supply voltage................ 9V DC (6x1.5 V battery or accu., size C)

Rated supply voltage: ............... 230V AC

Supply voltage tolerance: ......... +10 %

Frequency of supply voltage:.... 50 Hz, 60 Hz

Max. power consumption:......... 300 VA (without DUT)

Rated DUT:...cooviiiieeeeeee, 16 A resistive, 1.5 kW motor

Overvoltage category

Instrument:..........ccoooevviiiiinnnn. Catll/ 300V

Test socket: ......coovvveiiiiniiinnnn. Catll/ 300V

Plug testcable: ...........ccccc........ 300V CAT I
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Protection classification

Power supply: .....cooovviiiiieeeeen. Class |, mains supply
Class Il, only battery supply
Pollution degree:.............c......... 2
Degree of protection: ................ IP 30 (closed and locked cover)
IP 20 main test socket
Case: .ccooiiiiieiee e, shock proof plastic / portable
DL o] F= | 240128 dots graphic matrix display with backlight
Memory:.......ccooi 6000 memory locations

Communication interface

RS232 interfaces: ........ccccee....... 9500 bps + 115200 bps, 1 start bit, 8 data bits, 1 stop
RS232 connectors: ................... tS;I-tpin sub miniature type D, female

USB interface: ........cccceeeeeeennnn... 9600 bps + 115200 bps

USB connector:..........cccceeeee... type B

Bluetooth communication: ........ 115200 bps

Insulation:

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

Dimensions (wxhxd):................ 31cm x 13cm x 25¢cm
Weight
(with standard accessories): ..... 5 kg

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............... 2xT16 A/H500V, 6.3 x 32 mm
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4 Main menu and test modes

The SigmaGT 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 appliances in different modes:

»  Single test mode,
»  Several autotest modes.

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

Note:

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

41 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.

Example of help screens

26




MI 3310 / MI 3310A SigmaGT Main menu and test modes

4.2

Instrument main menu

From the Main menu all the instrument functions can be selected.

MAIMN MEMLU 22-May—-12 B3: 50

AUTOTEST ORGAWISATOR

AUTOTEST CUSTOM

FROJECT AUTOTESTS

BARCODE ~ TAG

STHNGLE TEST

EDIT AFFLIANCE DATA
FECALL~DELETE~SEND MEMOR'

UPLOAD DATH-EDIT LISTS-CHECE LOG
SETUP

I DY D BN
Instrument main menu

Keys in instrument main menu:

AlY

ENTER
ESC

Note:

Select one of the following menu items:

<AUTOTEST ORGANIZER>, pre-defined autosequences, covering
requirements of standard;

<AUTOTEST CUSTOM>, custom prepared autosequences;

<PROJECT AUTOTESTS>, project autosequences;

<BARCODE / TAG>, working with barcode and RFID tags;

<SINGLE TEST>, test / measuring functions alone;

<EDIT APPLIANCE DATA>, see chapter 4.2.5;

<RECALL/DELETE/SEND MEMORY>, working with results, see chapter 7;

< UPLOAD DATA / EDIT LISTS / CHECK LOG>, data transfer possibilities,
see chapter 7.5;

<SETUP> the menu for general settings of the instrument, see chapter 4.2.8.

Confirms selection.

Returns to the Instrument main menu.

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

421

Autotest organizer menu

This menu offers creation and performing autotest sequences compatible with proper
standards. The sequence setup and its parameters are exactly the same as suggested
in the applied standard, VDE 0701-0702 or NEN 3140.

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

Standard: UDETEL-THZ
Device class Hl 1 |

lisual test

T I B B -4
Autotest organizer menu

See chapter 6 Autotest sequences for detailed description of this test mode.

4.2.2 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.

AUTOTEST CUSTOM 22-May-12 83:63 AUTATEST CUSTOM 22-May—-12 B3:65
[C1_1_T=so [E11-Tso-RisUma ]
Cl_1_I=so BLT E11_Iso_MNaorUma
Cl_1_Ia Kll_Iso_Schutz
Cl_1_TIa_ELT K11 _«<=32A_Risiko
Cl_Z2_Iso kE11_<=3Z2A_Hormal
Cl_2_Ibs K11 _«=32A_Schutz
Cl_1_I=ola KE11_>32A_Risiko
n Cl_1_IsocIaELT n K11_:>32A_Mormal
Press START to run Autotest Press START to run Autotest
A - | UIEW B B B FPPL. B ]
Autotest custom menu Autotest custom menu
— portable appliances — welding machines

See chapter 6 Autotest sequences for detailed description about this test mode.

Note:
O 3-Phase adapter A1422 combined with the SigmaGT instrument should be used for
welding machine tests.
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4.2.3 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.

SEARCH FROJECT AUTOTEST 168-Dec—H9 12826
[ LEUICE: #* ]

USER:
TEST SITE: =+
LOCATION: =+
DATE: B81.81.20068-85.11. 2069

[_FIND B UNDO @ TvPE B e ]
Project autotest starting menu example

See chapter 6.3 Project autotests for detailed description about this autotest mode.

4.2.3 Barcode/TAG menu
Barcode / TAG menu supports operation with barcodes, QR codes and RFID tags.

BARCODE ~ THG

A9-May-12 13:17

BARCODE ~ THG

A9-May-12 13: 14

[EARCODE TEST
TAG TEST

[EARCODE TEST

] ] NUELDINGH [ [ N AFFL. I
Autotest barcode/ tag menu Autotest barcode menu
— portable appliances — welding machines

See chapter 6.4 Working with barcode / RFID tag for more information.

4.2.4 Single test menu

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

SINGLE TEST ZE-Mau—-12 SINGLE TEST 15-Jun—12 18:i 35
[EBETH_EOND ] [RFE |
INSULATION RISO LM—FE
INSULATION PROEE RISO W-PE
SUE LERKAGE RISO LN
SUE LEAKAGE FROBE RISO LHN-F
LEAKAGE I LEAK-W
TOUCH LEAKAGE I DIFF
FPOLARITY TEST I TOUCH

4 CLAMP CURRENT 4 U NO LOAD
| & B NWELDINGEEE S ] I D N T -+ e

Single test menu
— portable appliances

Single test menu
— welding machines
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See chapter 5 Single tests for detailed description about the single test mode.
Note:

0O 3-Phase adapter A1422 combined with the SigmaGT instrument should be used for
welding machine tests.

4.2.5 Edit appliance data menu

In this menu lists of user and appliance data default names can be edited. An
alternative is to upload the lists from PC.

USER~<APPLIANCE DATA 16-Dec—HA9 12827

[OZERE |
DEVICES

TEST SITES
LOCATIONS

I D B N e
Users / appliance data main menu

Keys in user / device data menu:

AlY Selects the field to be changed.
ENTER Confirms selection and opens menu of selected item.
ESC Returns to Main menu.

4.2.51 Users submenu

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

SET LISERS 18-Dec—H9 12834
USER 1
USER 2
USER 3
USER 4
USER S
USER &
USER 7
USER 2
, USER @

ST I B B ]

Users submenu

Keys in set users menu:

AlvY Selects the user.

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

EDIT (F1) ;)féirsjs Edit user menu for selected user, see 4.2.5.1.1. Name editing
ESC Discards modifications and returns to User / appliance data menu.
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4.2.5.1.1 Item editing menu

The menu is intended for editing new/existing fields.

NAME USER: USER 1

[ SAUE B UNDo B i Ed ]
Item editing menu — example edit users

Keys in item editing menu:

Alphanumeric keys Entering item name.

SAVE (F1) Confirms entry and returns back.
UNDO (F2) Discards modifications and recover original entry.
ESC Discards modifications and returns back.

4.2.5.2 Device 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 PATLinkPRO.
For more information refer to chapter 7.5 Data upload / download.

SET DEUICE 18-Dec—H9 12834

[BFF
AFF
AFF
AFF
AFF
AFF
AFF
AFF

, APP

[ ETIT N Four Wrotcwn BN ]
Devices submenu

w000 =0 O O e L RO

Keys in device menu:

Alv
PgUp (F2) / PgDown (F3)
EDIT (F1) aréirsjs Edit device menu, for selected device, see 4.2.5.1. Item editing
ESC Discards modifications and returns to User / appliance data menu.

Select the device.
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4.2.5.3 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 7.5 Data upload / download.

SET TEST SITE 18-Dec—H9 12834

[EUILDING
BUILDING

EUILDING
BUILDING
EUILDING
BUILDING
EUILDING
BUILDING
p EUILDING

[ ETIT N Four Wrotcwn BN ]
Test sites submenu

w000 =0 O O e L RO

Keys in test sites menu:

AlY
PgUp (F2) / PgDown (F3)
EDIT (F1) E)qp:]rles Edit test site menu for selected test site, see 4.2.5.1 Item editing
ESC Discards modifications and returns to User / appliance data menu.

Selects the test site.

4.25.4 Locations submenu

In this menu default lists of location names (up to 100) can be edited.
The list can be also downloaded to or uploaded from the PC SW PATIinkPRO.
For more information refer to chapter 7.5 Data upload / download.

SET LOCATION 18-Dec—@3 12134

[FOoH
ROOM

ROOM
ROOM
ROOM
ROCM
ROOM
ROOM

, ROOM

[ ETIT N Four Wroicwnd BN ]
Locations submenu

w000 =] T O e O RO

Keys in device menu:

Al ,
PgUp (F2) / PgDown (F3) Selects the location.

EDIT (F1) gzirsjs Edit location menu for selected location, see 4.2.5.1 Item editing
ESC Discards modifications and returns to User / appliance data menu.

32



MI 3310 / MI 3310A SigmaGT Main menu and test modes

4.2.6 Recall/ delete/ send memory 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.

SEARCH MEMOR'Y 18-Dec—H9 12: 36

DEUICE: ] |

USER:
TEST SITE: #*

DATE: B81.81.2088-86.12. 2069
LOCATIOM:

MEMORY FREE 1@E%
[ FIND B UNIO B TVFE B [ ]
Recall results menu

See chapters 7.2 Recalling results, 7.3 Deleting results and 7.4 Downloading and
printing results for more information.

4.2.7 Upload data/ edit lists / check log 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.

22-May—12 B3: 53

UFLOARD DATA-EDIT LISTS-CHECK LOG
Readw ...

[ — 3 — 7 1 T
Upload of test data menu

See chapter 7.5 Data upload / download for detailed description about uploading /
downloading data from or to a PC.

4.2.8 Setup menu
In the Setup menu the parameters of the instrument can be viewed or set.
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16-Dec—B9 12: 35

[DATE-TIME

LANGOAGE Endlish
PRINT HEADER
INSTRUMENT DATA
CONTRAST SE%
INSTRUMENT SETTINGS
ORIGIMAL SETTINGS
SET COMMUMICATION
PRSSWORD

1 1T 1
Setup menu

Keys in Setup menu:

Al Selects the setting to adjust or view:
<DATE/TIME>, day and time, see 4.2.8.1,
<LANGUAGE>, instrument language, see 4.2.8.2;
<PRINT HEADER>, printed header options, see 4.2.8.3;
<INSTRUMENT DATA>, data related to the SigmaGT, see 4.2.8.4;
<CONTRAST>, LCD contrast, see 4.2.8.5;
<INSTRUMENT SETTINGS>, various instrument settings, see 4.2.8.6;
<ORIGINAL SETTINGS>, reset the instrument to factory settings, see
4.2.8.7;
<SET COMMUNICATION>, communication parameters, see 4.2.8.8 and
4.2.8.9;
<PASSWORD?>, to access restricted options, see 4.2.8.10.
CHECKBOX>, to access calibration unit (optional), see 4.2.8.11.
ENTER @ Confirms selection.
ESC Returns to Main menu.

4.2.8.1 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:

18-Dec—B9 12838

[DATE-TINE Q& 12 z069 1z:3g:19]
LAHGUAGE Endlish

PRINT HEADER

INSTRUMENT DATA

COMTRAST Sa

INSTRUMENT SETTINGS

ORIGIMAL SETTIMGS

SET COMMUMICATION

PASSLORD

[ SAUE m U0 B n B ]
Date and time menu

Keys in date/time menu:

</ » Selects the field to be changed.

AlY Modifies selected field.

SAVE (F1) | Confirms selection and returns to Setup menu.
UNDO (F2) | Discards modifications and recover original entry.
ESC Discards modifications and returns to Setup menu.
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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!

4.2.8.2 Language selection

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

23-May-12 1@:GE

LANGURGE

Deutsch
[Enalich ]
Dutch

[ 1 1T 1 B
Language menu

Keys in Language menu:

AlyY Selects the language.
ENTER Confirms selection and returns to Setup menu.
ESC Discards modifications and returns to Setup menu.

4.2.8.3 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.

16-Tec—E3 15:25

16-Tec—E3 15126

PRINT HERADER PRIHNT HERDER
Si9masST SidmasT
| EDIT @ 1 1 EEE | SAE B UNDO B 1 EEE
Print header menu Editing print header

Keys in print header menu:

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

Keys in print header edit menu:

Alphanumeric keys | Entering header text

SAVE (F1) Confirms selection and returns to Setup menu.
UNDO (F2) Discards modifications and recover original entry.
ESC Discards modifications and returns to Setup menu.
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4.2.8.4 Viewing of instrument data

In this menu the following instrument data are shown:
- Producer name,
- Instrument name,
- Calibration date,
- Serial number,
- Firmware version.

22-May-12 101G

INGTRUMEHT DATAH

PRODUCER : METREL do.d.

HAME : SigmalT  MI 3316
CALIERATION DATE: 18-B83-12
SERIAL Mo.: 18438589
UERSION: 1.52-EU

|_MORE _NaFh-Oatl B B =)
Instrument data menu

Keys in instrument data menu:

MORE (F1) Switches between multiple screens.

3Ph>Dat (F2) | Receives instrument data from 3-Phase adapter.
ESC Returns to Setup menu.

Note:

O Operator cannot change any instrument data!

4.2.8.5 Display contrast adjustment

Main menu and test modes

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

displayed:

16-Tiec—@3 12:39

DETE-TIME
LANGUAGE Endlish
FRIWT HEADER
INSTRUMENT DATA
[CONTREAST

INSTRUMENT SETTIHGS

ORIGINAL SETTINGS
SET COMMUMICATION
PASSHORD

| SAUE W UMD B n I )
Contrast menu

Keys in contrast menu:

AlY Modify contrast.

SAVE (F1) Confirms selection and returns to Setup menu.
UNDO (F2) Discards modifications and recover original entry.
ESC Discards modifications and returns to Setup menu.
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4.2.8.6

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
submenu, the various data and data types can be customized.

The following data can be controlled between tests:

DUT number,
Test site,
Location,

User,

DUT name,
Retest period,
Repairing code,
Comments,
Barcode system,
Save and Print,
Last or worst result.

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.

22-Dec—E3 15114

INSTRUMEHT SETT IHNGS
[TEUICE Ha. increment
TEST SITE reklicate
LOCATION reklicate
USER reklicate
DEVICE MAME rerlicate

4 RETEST FERIOD rerlicate

ETAE D B B ¢
Instrument settings menu

Keys:

v /A Selects the item whose parameter will be changed.
EDIT (F1) o

ENTER Highlights the parameter that can be changed.
ESC Returns to main settings menu.

Changing the instrument parameter

The selected parameter is highlighted.

22-Dec—-E3 15:14

INSTRUMEHT SETT IHGS

[DEVICE Mo. increment
TEST SITE rerlicate
LAOCATION rerlicate
USEFR rerlicate
DEUVICE MAME reflicate

4 FRETEST PERIOD rerlicate

| SAUE W URD0 B B e d )
Modification of selected setting
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Keys:

Y[ A Modifies highlighted parameter.

SAVE (F1) Saves setting of selected item,

UNDO (F2) Recovers currently modified setting.

ESC Returns to main settings menu.

Notes:

O If blank is selected for a particular item, then the appropriate field will initially appear

O

O

blank in the Save results menu.

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.

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.

Special character »$« between autotest shortcut code and DUT name (ID number)
is used to distinguish shortcut code from DUT name.

Only DUT ID is printed out on the 2™ DUT label (power supply cord label).

Refer to Appendix B for more information about barcode systems.

4.2.8.7 Reset instrument settings

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

- All 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).

The following menu is displayed:

18-Dec—E3 15127

IHSTRUMENT SETT IHGS
RESET COMFIGURATIOM TO DEFAULTS

Are dJou sure CYoNIT

I B B B ¢
Original settings menu

Keys in instrument settings menu:

Y
N

Confirms reset to default values and returns to Setup menu.
Returns to Setup menu without reset.
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4.2.8.8 Communication settings

In this menu, the communication port (RS232, USB or Bluetooth) for communication
with external devices (PC, scanner, printer, Android mobile device) can be set. Also
baud rate for communication with PC can be set. Following menu will be displayed:

SET COMMUMICATION 2T-May—13 B9 GG

SET RS232 BHUD RATE ¢for PCX

SET COMMUNICATION TYFE

[ — 1 1 1
Communication menu

Keys in set communications menu:

AlY Selects option.

ENTER Confirms selection and opens menu of selected option.

ESC Returns to Setup menu.

SET BRUD RATE 17-Feb-168 12:41 SET COMMUMICATIOM 2T-May-13 11225
BAUD RATE: SET COMMUNICATION TYPE
Q588
19260 [FEINTEE ZEEEH ET ]
38480 SCANMNER R5232
FLC RE232

INIT. BT DOMGLE CPRMX

T Y D B 4 |_EDIT NSET & B B . )
Communication settings

Keys in baud rate menu:

AlY Selects the proper option.
SAVE (F1) | Confirms selection and returns to Set communication menu.
ESC Returns to Set communication menu without changes.

Keys in set communication type menu:

Al Selects the option to be set.
Selects initialization of Metrel Bluetooth dongle A 1436 for printer
(offered if dongle is needed for selected option).

EDIT (F1)/ Enters selection of device and communication type.

ENTER Starts initialization of Bluetooth dongle A1436 (offered if dongle is
needed for selected option).
Searching for external Bluetooth devices and pairing them with the

SET BT (F2) | instrument, see chapter Wireless (Bluetooth) communication setup for
more information.

ESC Returns to Set communication menu.

Keys in selection of device and communication type:
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AlY Selects the proper device and communication type.

SAVE (F1) Confirms selection and returns to Set communication type menu.
UNDO (F2) Returns to Set communication type menu without changes.

ESC

Initialization of Bluetooth dongle A1436 (Ml 3310A only)

If Zebra BT is selected as printer the Metrel Bluetooth dongle A 1436 has to be
connected to the printer in order to communicate with the instrument via Bluetooth.

The Bluetooth dongle A 1436 should be initialized when it is used with for the first time.
During initialization the instrument sets the dongle parameters and name in order to
communicate properly.

The initialization procedure of the Bluetooth dongle (for the printer) is following:

1. Connect printer's Bluetooth dongle A 1436 to the instrument’'s RS 232 BARCODE
port (via RS-232 to PS2 adapter).
2. Switch on the instrument.
3. Press RESET key on the Bluetooth dongle A 1436 for at least 10 seconds.
4. Select INIT. BT DONGLE (PRN) in Set communication type menu and press ENTER.
5. Wait for confirmation message and beep. Following message is displayed if dongle
was initialized properly:

EXTERNAL BT DONGLE SEARCHING OK!
6. Connect the successfully initialized Bluetooth dongle A 1436 to the printer (via RS-
232 to PS2 adapter).

Notes:

O Only one communication port can be active at one time.

O Baud rates for communication with printers, scanners barcode readers and mobile
devices are predefined and cannot be changed.

O Bluetooth communication can also be used for wireless communication between PC
and instrument (firmware release 1.83 and up). If an authentication on PC side is
required, enter ‘NNNN’ pass key (PIN code) for Metrel Bluetooth Module.

Wireless (Bluetooth) communication setup (Ml 3310A only)

First SET BT in Set communication menu should be selected by using F2 key. The
following menu is displayed.

SET COMMUNICATION 27-May—-13 11:32

Printer :ZebraPEM_BO0126{2che3d
Scanner:Socket CHS. .. BHcE1bBdE 53

[ —mcEArcin . n BN )
Edit Bluetooth device menu
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SEARCH (F2) Searches for Bluetooth devices within the range.

Once Bluetooth devices were found, instrument displays their names and Bluetooth
addresses. Up to 6 Bluetooth devices can be displayed.

SET COMMUMICATION 27-May-13 11:3F SET COMMUMICATION 27-May-13 11:3F
DEVICE: ADDEESS: DEVICE: ADDEESS:
[ZebraPEN 6126 fZcheld] [ZebraPEN 6126 fZcheld]
FIHBEEE BEZHITZ2ea9dd FIHBEEE BEZHITZ2ea9dd
SHRIEBERZ 54273745348 SHRIEBERZ 54273745348
PGAEROUZ BEZEbEbOf 18 PGAEROUZ BEZEbEbOf 18
Mokia E&-8... 1436685e9daT a Mokia E6-8... 143585 9daT a
Printer
Bhanrer: Sacket CHE. - . BWoh1EaEFST Eraman: Saak Thadaess
N ESET . B N ST . e
List of detected Bluetooth devices Set selected Bluetooth device as printer or
scanner
SEARCH (F2) Searches again for Bluetooth devices within the range.
Ay Selects Bluetooth device to be paired with instrument.
SET AS (F3) Selected Bluetooth device can be set as printer or scanner. Use
A | Y keys for selection.
SAVE (F1), Confirms selected option in SET AS sub-menu.
ENTER
ESC Returns to Edit Bluetooth device or Set Communication menu.

When Bluetooth devices were set, they can communicate with the instrument using
Bluetooth technology if communication type for printer and/or scanner is set to
Bluetooth (Refer to paragraph 4.2.8.8 Communication settings).

Notes:

O Using Bluetooth communication the following devices are supported: printer O’Neil
MF2te Bluetooth, barcode reader Socket mobile CHS 7E2, printer Zebra LP2824
(via Bluetooth dongle A 1436).

O For Bluetooth communications with Android mobile devices and PCs the Bluetooth
settings must be set on the mobile device / PC.

4289 Password

In password protected actions, it is necessary to enter the password 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.

18-Dec—E3 121 40

PASSWORD:

Enter new Password:

S 1 1 1
Password menu
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Keys in password menu:

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

- Entering Edit user menu,

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

- Entering Original settings menu.

4.2.8.10 Calibration unit — checkbox (optional)

The in-built Checkbox provides a simple and effective means of checking the calibration
of the SigmaGT instrument and accessories. According to the Code of Practice the
ongoing accuracy of the PAT tester should be verified at regular intervals and recorded.
This is of special importance if the PAT tester is used on a daily basis. The SigmaGT
includes an in-built calibration unit (‘Checkbox’) that is independent from the other
instrument’s electronic circuitry. During the calibration with the in-built Checkbox all
main instrument functions and accessories can be verified. The calibration results are
automatically stored into the instrument’s memory and can be viewed with the PATLink
PRO PC software.

Note:
> The Checkbox feature should be used to ensure that the meter is reading
correctly between calibrations but should not be regarded as a substitute for a
full manufacturers calibration on the unit.

The Checkbox starting screen is displayed first. In the REFERENCE column the
Checkbox reference values are displayed.
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CHECEEDH
FLUNCTION

CHECEEDH
FLUNCTION

EARTH EOMD 5] SUE LEAKAGE 5 @.43mA  _____ mA
EARTH EOHD 4 SUE LERKAGE 5 3.38mH _____ mA
EARTH EOMD 16H @, LERKAGE B.45mA  _____ mA
EARTH BOMD 168A 4. LERKAGE 3.38mA mA
INSULATIOM 1 TOUCH LEAKAGE  @.43mA _____ mA
INSULATION 18. TOUCH LERKAGE  &.%8mA _____ mA
INSULATIOM 5 1. FOLARITY

Checkbox starting screen

Keys:

START Starts instrument calibration procedure.

AlY Switches between Checkbox screens.

ESC Returns back to Setup menu without changes.

Carrying out the instrument calibration

The checkbox instrument calibration starting screen is displayed first. Before conducting
calibration, connect accessories as displayed.

CHECKEOH

Instrument calibration starting screen

Keys:
START Starts instrument calibration procedure.
ESC Skips calibration procedure.

Checking the IEC test cord

The connection for checking the IEC test cord is displayed. Before conducting the
check, connect the IEC test cord.

CHECKEQ:=

-

IEC test cord check starting screen
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Keys:
START Starts IEC test cord checking procedure.
ESC Skips IEC test cord check.

After all steps were carried out the measured values together with an overall indication
are displayed.

CHECKEOX SeF-10 13143
FUNCTI0H REFERENCE _ RESULT STATUS

SUE LERERGE 5
SUE LERKRAGE =
LERKRAGE
LERKAGE

TOUCH LERERGE
TOUCH LERKAGE
POLARITY

: K\K\\KKE

Example of Checkbox result screen

Meaning of indications:
4 Accuracy of result is inside the given accuracy limits.

x Warning:
The accuracy of the instrument lies out of specified limits!

Keys:

AlY Displays all calibration results.
START Starts new calibration procedure.
ESC Returns to Setup menu.
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5 Single tests
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.

Notes:

O Single test results cannot be saved.

O For testing 3-phase appliances or welding machines the 3-phase operation mode
must be enabled and the SigmaGT 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.

5.1 Performing measurements in single test mode

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

SINGLE TEST 2E-Mau-12 11238 SINGLE TEST 18-Jun-12 18236
[ERRTH EOND | [rFE |
INSULATION RISO LM-PE
IMNSULATION FROEE RISO W-FE
SUE LERKRAGE RISO LH-K
SUE LEAKAGE FROEBE RISO LWN-FP
LEREAGE I LEAE-H
TOUCH LERKAGE I DIFF
POLARITY TEST I TOUCH

- CLAMF CURRENT - U MO LOAD
1 B NELDINGEES ) I D BN WS 4 B
Single test menu — portable appliances Single test menu — 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 v 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 the SAVE (F1) key.
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5.2 Measurements — Single tests for appliances

5.2.1 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 and
EB/S terminal.

EARTH BOHO 11-Dec—E% @3:57
SINGLE TEST
QUTPUT: Z88mE™

LIMIT & @.48%
— e — —} TIME ¢ 3ds

Press START keg for new test.
A

Earth bond menu

Test parameters for earth bond resistance measurement

OUTPUT Test current [200 mA, 10 A]

LIMIT Maximum resistance [0.1Q+090Q,1Q +9Q]

TIME Measuring time [2s,3s,5s, 10 s, 30 s]

Test circuit for earth bond resistance measurement

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 EB/S output on the instrument.

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

Press the START key for measurement.

OoooOooan

O
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EARTH BOHD 11-Dec—-89 18:30
SINGLE TEST SINGLE TEST
OUTPUT: Z@EmA™

8 8? LIMIT ¢ ®.48% 8 8? LIMIT ¢ @, 400
. it TIME = 2= . it TIME = 2=

EARTH BOHD 11-Dec—-89 18:24

OUTPUT: Z@EmA™

Press START keu for hew test. Press START keu for hew test.
- | EniT B 1 WS

Examples of earth bond resistance measurement results

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

Note:
O Consider displayed warnings before starting measurement!

5.2.1.1 Compensation of test leads resistance (firmware release 1.24 and up)

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 .

Compensation of test leads resistance procedure

Select the Earth Bond function.

Set test parameters.

Connect EB/S 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, result 0.00 Q is displayed.

Ooooo

Notes:

O 5.00 Q is the limit value for resistance compensation. If the resistance is higher than
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.

5.2.2 Insulation resistance

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

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

- LN and PE / (EB/S) test outputs.
This function is primarily intended for testing Class | DUTs.
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Measurements

IHSULAT 10H 11-Dec—89 10: 34

SINGLE TEST
OUTPUT: Saal=
LIMIT & 1.08M32
—_—— — — i} TIME : rone

Press START keg for new test.
&

Insulation menu

Test parameters for insulation resistance measurement

OUTPUT Test voltage [250 V, 500 V]

LIMIT Minimum resistance [0.01 MQ, 0.10 MQ, 0.25 MQ, 0.30 MQ, 0.50 MQ,
1.00 MQ, 2.00 MQ, 4.00 MQ, 7.00 MQ, 10.0 MQ, none]

TIME

Measuring time [2s,3s,5s,10s,30s,60s, 120 s, 180 s, none]
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Test circuits for insulation resistance measurement

L
N
PE
0
£METREL —— L I
1PE Ills 1
N N LSl T e
Meins cirut

msw
4

o|»
m

@:o pe
AD— B

Insulation (MQ)

Measurement of insulation resistance of fixed installed DUTs of Class |

Insulation resistance measurement procedure

Select the Insulation function.

Set test parameters.

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

For fixed equipment:

O Disconnect mains supply of the fixed equipment;

O Connect LN test socket of the instrument to L/N terminals of the fixed equipment;

O Connect PE test socket of the instrument to metallic enclosure of the fixed
equipment.

O Press the START key for measurement.

[

IHSULAT 10H 11-Dec-@% 16251 IHSULAT 10H 11-Dec-@% 16252

SINGLE TEST SINGLE TEST

OUTFUT:  S@aEl-
2 18 LIMIT ¢ =.@ams 9 831 LIMIT : 2.@8MR
. (L TIME = 2= . (L TIME = 2=

OUTPUT:  S@al=

Press START keg for new test. Press START keg for new test.
A | EDIT R0 0 W4 ]

Examples of insulation resistance measurement results

Displayed results:
Main result............. Insulation resistance
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Notes:

O Leakage currents into the EB/S and PE test inputs will influence insulation
resistance measurement.

O When EB/S or PE probes are connected during the test then the current through
them 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!

5.2.3 Insulation resistance — S probe

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 material etc.
The instrument measures the insulation resistance between:

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

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

IHSULAT 104 PROBE 11-Dec—E3 11:13

SINGLE TEST
OUTPUT: S@ol=
LIMIT ¢ nmone
— e — i TIME & none

Press START keg for new test.
i

Insulation — S probe menu

Test parameters for insulation resistance measurement

OUTPUT Test voltage [250 V, 500 V]

LIMIT Minimum resistance [0.01 MQ, 0.10 MQ, 0.25 MQ, 0.30 MQ, 0.50 MQ,
1.00 MQ, 2.00 MQ, 4.00 MQ, 7.00 MQ, 10.0 MQ, none]

TIME Measuring time [2s,35s,5s,10s,30s,60s, 120 s, 180 s, none]
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Test circuits for Insulation - S resistance measurement

Measurement of insulation resistance of class Il DUT

L
N .
PE I
& METREL —EL— L fSuett
— I (AET B

Mains circuit

PE

]
&
®

Insulation (MO,

Measurement of insulation resistance of accessible isolated conductive parts of fixed
installed DUTs

Insulation resistance — S probe measurement procedure

Select the Insulation resistance-S probe function.

Set test parameters.

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

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

For fixed equipment:

O Disconnect mains supply of the fixed equipment;

O Connect LN test socket of the instrument to L/N terminals of the fixed equipment;
O Connect EB/S probe to accessible conductive parts of the fixed installed DUT

O Press the START key for measurement.

Oooooo
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INSULATION FPROEBE 11-Tec—-03 11:54 INSULATION FPROEBE BE2-Jan—-168 11:59

SINGLE TEST SINGLE TEST
OUTPUT:  SEaU= OUTPUT:  SEEU=

9 9? LIMIT : 7.@@M2 B 498 LIMIT : =2.@@M2
. gk TIME = 2= . gk TIME = 3=

1 SaaEL) 1 SEEL
AT BALNE

Press START keu for- hew test. Press START keu for- hew test.
o | EDIT R B 0 W4 ]

Example of insulation-S probe 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!

5.2.4 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 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 PE / (EB/S) test terminals, and

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

SUB LERKAGE 11-Dec—@3 12112

SIHNGLE TEST
OUTPUT: 4@

LIMIT = ©.58mA
—_— e =— —mA TIME : 2=

Press START keg for new test.
A .

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,
2.25 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 [2s,35s,5s,10s,30s,60s, 120 s, 180 s, none]
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Measurement of substitute leakage current of class | DUT

£ METREL e L JIE—

' Mains crcuit
iILN
és is PE
1PE
- . ’
| Subleakage (mA) i

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

Substitute leakage measurement procedure

Oo0O0oan

Select the Substitute leakage function.

Set test parameters.

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

For fixed equipment:

O Disconnect mains supply of the fixed equipment;

O Connect LN test socket of the instrument to L/N terminals of the fixed equipment;

O Connect PE test socket of the instrument to metallic enclosure of the fixed
equipment.

Press the START key for measurement.

SUE LEAKAGE 11-Dec—-89 12:035
SINGLE TEST SINGLE TEST
OUTPUT: 4aL™

8 49 LIMIT : @.S8mA 8 ?? LIMIT : @.S8mA
. mA TIME = 2= . mA TIME = 2=

SUE LEAKAGE 11-Dec—-89 12:10

OUTPUT: 4aL™

Press START keu for hew test. Press START keu for hew test.
- | EniT B 1 WS

Example of substitute leakage current measurement results

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

O Consider any displayed warning before starting measurement!

O Leakage currents into the EB/S and PE test inputs will influence substitute leakage
current measurement.

O When EB/S or PE probes are connected during the test then the current through
them 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.

5.2.5 Substitute leakage — S probe

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 EB/S test terminals, and

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

SUB LEAKAGE PROBE 11-Dec—H9 12817
SIHNGLE TEST
OUTPUT: 4@

LIMIT ¢ @.5B8mA
—— —— A TIME & none

Press START keg for new test.
i

Sub leakage — S probe menu

Test parameters for substitute leakage — S probe 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,
2.25 mA, 2.50 mA, 3.50 mA, 4.0 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 [2s,35s,5s,10s,30s,60s, 120 s, 180 s, none]
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Test circuits for substitute leakage —S probe measurement

}I-
-
o
=3
=)
=

% METREL

—

Subleakage (mA)

ks
:

2l =l
m|z

PE

45

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

Substitute leakage — S probe measurement procedure

Select the Substitute leakage-S probe function.

Set test parameters.

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

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

For fixed equipment:

O Disconnect mains supply of the fixed equipment;

O Connect LN test socket of the instrument to L/N terminals of the fixed equipment;
O Connect EB/S probe to accessible conductive parts of the fixed installed DUT

O Press the START key for measurement.

OooOooOonoan

SUB LEAKAGE PROBE 11-Dec—A9 12:27

SUB LEAKAGE PROBE 11-Dec—A9 12:23
SINGLE TEST SINGLE TEST

OUTFUT: 4@y~
8 82 LIMIT : @.SémA 8 92 LIMIT : @.S8mA
. mA TIME = 2= . mA TIME = 2=

OUTPUT: 4au

Press START keg for new test. Press START keg for new test.
A | EDIT R0 0 W4 ]

Example of substitute leakage S current measurement results
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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.

5.2.6 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.

11-Dec—E3 13:30

SINGLE TEST
OUTPUT:  23au

LIMIT ¢ 3.58mA
- — — —mA TIME : 2=

Press START keg for new test.
&

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,
2.25 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 [2s,3s,5s,10s,30s,60s, 120 s, 180 s, none]

Test circuit for differential current measurement

Measuring of differential current

Differential current measurement procedure

O Select the Leakage function.

O Set test parameters.

O Connect device under test to the instrument (see figure above).
O Press the START key for measurement.
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11-Dec—-@7 13:41 11-Dec—-@7 13:42
SINGLE TEST SINGLE TEST
OUTRUT:  Z23@L~ OUTFUT: 238~
1 14 LIMIT :  3.S8mA 6 43 LIMIT :  3.S8mA
* mA TIME = 2= * mA TIME = 2=
P=8. 88 KVA P=8. 88 KVA
e e
Press START keu for hew test. Press START keu for hew test.
- | EniT B 1 WS

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.

5.2.7 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 EB/S probe into
earth.

The DUT can be powered from the mains test socket or directly from the installation
(fixed installed equipment).

TOUCH LERKAGE 11-Dec-89 13:53

SIMGLE TEST
OUTPUT: 238U~

LIMIT = @.58mA
—_—— = —mH TIME : rnone

Fra Z3EL
s ..,.-J;-h. ,ﬁ\ AC

FPress START key for new test.
& I

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, 3.5 mA, none]

TIME Measuring time [2s,3s,5s,10s,30s,60s, 120 s, 180 s, none]

57



MI 3310 / MI 3310A SigmaGT Measurements

Test circuits for touch leakage current measurement

accessible conductive part
ot connected to PE

On/off

1

+ METREL

|

AT B

—

|

w

PE

._@

|| Touch leakage (mA]

Measurement of touch leakage current on a fixed installed DUT

i
4

|

Y
im

Touch leakage current measurement procedure

Select the Touch leakage function.

Set test parameters.

Connect EB/S probe to accessible conductive parts of the DUT (see figures above).
For Portable appliance/device:

O Connect device under test to the instrument.

For fixed equipment:

O Power on the fixed equipment;

O Press the START key for measurement.

OooOonoano

O

TOUCH LEAKAGE 11-Dec-8% 13:57 TOUCH LEAKAGE 11-Dec-89 13:56
SINGLE TEST SINGLE TEST
QUTPUT:  Z3@L)~ QUTPUT:  Z3@L)~
8 16 LIMIT ©  @.Z5mA 8 51 LIMIT @ @.25mA
* mA TIME = 2= * mA TIME = 2=
;,& AC 5 w,&nc
Press START keg for new test. Press START keg for new test.
A | EDIT R0 0 W4 ]

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.

5.2.8 Polarity test

In this test the polarity of supply cords/ leads is checked.

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.
Shorted, crossed and open wires are detected in this test.

FOLARITY TEST 11-Dec—8%9 14:0T7

TEST & normal

=
IEC

Press START keg for new test.
&

Polarity test menu

Test parameters for polarity test

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

Test circuits for polarity test

e
i

Polarity test — normal for IEC cord Polarity test — active for RCD protected
cord

59



MI 3310 / MI 3310A SigmaGT Measurements

Polarity - Standard test procedure

O
O
O
O

Select the Polarity test function.

Select the normal test subfunction.

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

Polarity - Active test procedure

Oooooo

O

Select the Polarity test function.

Select the active test subfunction.

Connect tested IEC cord to the instrument (see figure above).

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.

POLARITY TEST 11-Dec-8% 14:69 POLARITY TEST 11-Dec-8% 14:05
TEST f normal TEST f normal
jow) jow)
L-M CROSSED
Press START keg for new test. Press START keg for new test.
A .1 1 1 W4 ]

Examples of polarity test result

Displayed results:
Main result............. PASS/ FAIL, description of fault

Notes:

O
O

O

Consider any displayed warning before starting test!

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.

When active polarity test is enabled in autotest sequence then mains supply voltage
is applied on test socket during earth bond test (if selected in autotest sequence).

5.2.9 Clamp current test

This function enables the measurement of AC currents in a wide range from 0.1 mA up
to 25 A with current clamps. Typical applications are:

- Measuring PE leakage currents through PE conductor in permanently installed
DUTSs,

- Measuring load currents in permanently installed DUTSs,

- Measuring differential leakage currents in permanently installed DUTSs.
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CLAMP CURREHT 11-Dec—89 14:17
SINGLE TEST

LIMIT ¢ 1.88mA
- — — —mA TIME : rone

[=0]

Press START keg 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, none]
TIME Measuring time [2s,3s,5s,10s,30s,60s, 120 s, 180 s, none]
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Test circuit for clamp current measurement

Connecting current clamp to the instrument

Clamp current measurement procedure

Oooooo

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.

CLAMPF CURREHT 11-Dec—-@% 14227 CLAMPF CURREHT 11-Dec—-@% 14229
SINGLE TEST SINGLE TEST

8 39 LIMIT : 9.@@mA 9 ?1 LIMIT : 9.@8mA
. mA TIME = 2= . mA TIME = 2=

Press START keg for new test. Press START keg for new test.
A | EDIT R0 0 W4 ]

Examples of clamp current measurement result

Displayed results:

Main result............. clamp current
Notes:
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.

METREL offers high quality current clamps for this application.

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.
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5.2.10 RCD/PRCD test

The purpose of this test is to ensure the proper operation of the following residual
current devices:

- Installed in electrical installation and

- Portable residual current devices (PRCD).
Trip-out measurements verify the sensitivity of a RCD at selected residual currents.

22-Mow—-11 17238
SINGLE TEST
Test. @ RCD Test. & PRCD
Tyke = AC Tuks = AC
—— — — Idn : ZEmA —_————s Idn = Z8mA
Muolti = =1 —
Phage : (+) o 5 8 e
MODE f =sindle %ah xg E+g ————m= MODE f auto
ah ¥ - ————N=
lati wlez (+) ————m=
[RCD] e M = [PRCD]
Press START keu for hew test. Press START keu for hew test.
- | EniT B 1 WS
RCD test - single test menu PRCD test - autotest menu

Test parameters for RCD/PRCD test

Test Type of residual current device [RCD, PRCD]*
Type RCD type: AC, A, B

IAN Rated residual current [10 mA, 15 mA, 30 mA]
MODE Type of RCD test [single, auto]

* In following text RCD is applied as common word for both RCD and PRCD type
devices. Both are mentioned only where difference exists.

If Single mode is selected:

Multi Actual test current I,y [X 2, X 1, x 5] (trip-out time for AC and A RCD)

Phase Starting angle [0°, 180°, (0°,180°)] (for B type only 0° and 180°)

o

positive start polarity negative start polarity
(0°) (180°)
RCD test current starting polarities (shown for AC type current)

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

36X|AN) IAN 5X|AN

\ General RCDs (non-delayed) ta> 300 ms tA < 300 ms tA <40 ms

) Minimum test period for current of xIsn, RCD shall not trip-out.

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

Standard YoxIan IR 5xIan

EN 61540 400 ms 400 ms 40 ms
PRCD 1999 ms 200 ms 40 ms
RCD 300 ms 300 ms 40 ms
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Circuits for testing RCD

RCD
vl

L1
L2
L3
N

RCD protected
wall socket

F===3

WO

1 i'-?g It { ' — Portable RCD
T Eli JEEE: l
Testing of standard RCD Testing of portable RCD (PRCD)

5.2.10.1 RCD single test

Trip-out time/current measurement procedure

OooOonoano

O

Oooao

Select the RCD test function.

Select Single test mode.

Set test parameters.

PRCD: Connect tested PRCD between test socket on the SigmaGT and IEC
appliance connector (see figure above). Depending on the type of PRCD, it may be
necessary to manually switch it on.

RCD: Connect the SigmaGT main entry to socket protected by tested RCD (see
figure above).

Press the START key to perform measurement.

If both current polarities are selected:

Reactivate tested RCD.

SINGLE TEST SINGLE TEST
Test. : RCD Test. = PRCD
3 ? Tupe @ AC S 2 8 8 Tupe @ AC
s Idn = FOmA s Idn = FOmA
Multi = =1 Multi = =1
Phase = (+2 Phase = (+2
MODE : sindle MODE : sindle
Press START keu for new test. Press START keu for new test.
A ST T T B ¢

Examples of RCD test result

Displayed results:
Main result............. last measured results
Sub-results ............ all results are displayed as sub-results

5.2.10.2 Automatic RCD test

RCD autotest function is intended to perform a complete RCD analysis (trip-out times at
different residual currents and current phases for type AC and A RCDs and trip-out
current for both current phases).
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RCD autotest procedure

RCD Autotest steps Notes

O Select the RCD test function.

O Set Auto test mode.

O Select test parameters.

O PRCD: Connect tested PRCD between test socket on
the SigmaGT and IEC appliance connector (see figure
above). Depending on the type of PRCD, it may be
necessary to manually switch it on.

RCD: Connect the SigmaGT main entry to socket
protected by tested RCD (see figure above).

O

O Press the START key. Start of test

O Test with IAN, 0° (step 1). RCD should trip-out

O Re-activate RCD.

O Test with IAN, 180° (step 2). RCD should trip-out

O Re-activate PRCD.

O Test with 5xIAN, 0° (step 3). RCD should trip-out

O Re-activate RCD.

O Test with 5xIAN, 180° (step 4). RCD should trip-out

O Re-activate RCD.

O Test with ¥oxIAN, 0° (step 5). RCD should not trip-out
O Test with ¥%xIAN, 180° (step 6). RCD should not trip-out

End of test.

How—11 17163
SINGLE TEST SINGLE TEST
Test = ECD Test = ECD
3? Tuee @ AC 3? Tuee @ AC
mns Idn o f ZEmA mns Idn o f ZEmA
Ian 1 (43 37 mg nMulti = owd Ian 1 (43 37 mg nMulti 2 owd
Iatt 1 ©-3 —-——-mg Fhase = (-2 Iati ®1  £=2 IT ms Fhase @ -2
%e.n xg E+g ———-m= MODE : auto %e.n xg E+g —-——-m= MODE & auto
nox - ————M= nox - ————M=
Tan %b: (+)  ——nis Tan %b: (+)  ——nis
Takti w2 (=2 ————ms= Takti w2 (=2 ————ms= N
Ul-re: 21
SWITCH OH RCD
.1 1 1 W4 ] -
Step 1 Step 2
SINGLE TEST SINGLE TEST
Test. = RCD Test. = RCD
3? Ture @ AC 3? Ture @ AC
mns Idn : FBmA mns Idn : FBmA
Multi = =5 Multi = =5
Ialnn w1l 0+ 3T ms Ialnn w1l 0+ 3T ms
Ian x1 ¢-3 37 ms Phase : (4 Ian x1 ¢-3 37 ms Phase : (=)
%an xg E+§ 37T m= MODE : auto %an xg E+§ %; ms MODE = aoto
no® - ————Mm= no® - ms
%:n Bie E+§ e %:n Bie E+§ e
an e s Ul-pe: 2V an e s Ul-pe: 232U
SWITCH OM RCD SWITCH OM RCD
[ I D D B ¢
Step 3 Step 4
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SIMGLE TEST SIMGLE TEST
Test. = RCD

Test. = RCD

> 300 . i > 300 . i
ns Idm = 38mA ns Idm = 38mA

Iam x1 ¢+y 3T mg Multi f e Iam x1 ¢+y 3T mg Multi f e

Ian x1  £=2 ZF ms Phase @ (-2 Ian x1  £=2 ZF ms Phase @ (-2

%ah xg E+§ %; ms MODE : aoto %ah xg E+§ %; ms MODE : auto

&l ® - ms &l ® - ms

Ialt wle C+) 3 360 ms I.]H] Iatt wle C+) 3 380 ms

Ian wb: -3 -"——ms [RCD] Tan xb: ¢-3 % 308 ms

Press START keu for new test.

1 1 1 B4 ] | EDIT B 0 0 [ Jmmj]

Step 5 and Step 6

Individual steps in RCD autotest

The test passes if tested RCD:
- Does not trip out at Vzxl,y tests, and
- Trips inside predefined time limits at Ixn, and 5xlan tests.

Displayed results:

Main result............. last measured results

Sub-results ............ all results are displayed as sub-results
Ul-pe...ooovveeeeeeee. 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 RCD under test. Do not touch the equipment under

test or the test leads during the test!

O Testing B-type (P)RCD can only be performed on hardware release 2.0 and up and

firmware release 1.24 and up.

5.2.11 Functional test

The DUT’s power consumption is measured in this test. The apparent power is useful

indication for proper operation of the DUT.

FUNCTIOMAL TEST 15-Dec—HA9 B5: 56
SINGLE TEST
OUTPUT: 2Fau~

- — — —kVA TIME : 3=

Press START keg for new test.
-

Functional test menu
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Test parameters for the Functional test

OUTPUT System voltage [230 V]

TIME Measuring time [2s,35s,55s,10s,30s,60s, 120 s, 180 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.

FUNCTIOMAL TEST 15-Dec—H9 [R5

SIHNGLE TEST
OUTPUT: 23au~

9-64 kKVA TIME & 1l@s

Time: B85

Press START keg for new test.
i

Example of apparent power measurement result

Displayed result:
Main result............. apparent power

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!

67



MI 3310 / MI 3310A SigmaGT Measurements

5.3 Measurements — Single tests for welding machines

Note:

O For testing welding machines the 3-phase operation mode must be enabled and the
SigmaGT must be connected to a METREL 3-Phase adapter (A1322 or A1422).
Refer to 3-phase AktivGT/Machine adapter (A1322/A1422) user manual for detailed
information.

5.3.1  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 EB/S terminal.
- the resistance between mains test socket's PE terminal on 3-phase adapter and
EB/S terminal on SigmaGT.

22-Mau-12 15115

Kladel SINGLE TEST
QUTPUT: Z88mEA™
LIMIT & @.38%
—_—— i} TIME ¢ 3S=

$le

Press START keg for new test.

A
Continuity menu
Test parameters for continuity measurement
OUTPUT Test current [200 mA, 10 A]
LIMIT Maximum resistance [0.1Q+0.90,1Q]
TIME Measuring time [2s,3s,5s, 10 s, 30 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 user
manual.
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Result screens:

Kiael SINGLE TEST Kiael SINGLE TEST
OUTPUT: Z@EmA™ OUTPUT: ZBEmA™

8 1 1 LIMIT ¢ B.3@m 5 19 9 LIMIT ¢ @.3@m
. it TIME : &= . it TIME : &=

Press START key for hew test. Press START key for hew test.
- | EDIT B 0 CAL B WS

Examples of continuity measurement results

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

Note:

O Consider displayed warnings before starting measurement!

O For compensation of test leads Description in Chapter 5.2.1.1 Compensation of test
leads resistance can be used as reference.

5.3.2 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).

23-May-12 1A: @1

OUTPUT: Saal=
LIMIT : 2.58M%
—_—— — =it TIME : 3=

Press START keg for new test.
i

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, 10.0 MQ, none]
TIME Measuring time [2s,3s,5s,10s,30s,60s, 120 s, 180 s, none]

Test circuit and measurement procedure for insulation resistance LN-PE
measurement
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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 user manual.

Result screens:

RISO LN-PE 23-Mau-12 1@: 15 23-Mau-12 1@: 14

OUTPUT: SE6EU= B OUTPUT: SE6l=

5 1 99 9 LIMIT : Z.S@MR g @3? LIMIT : Z.S@MR
. st TIME : &= . st TIME : &=
1 Sl 1 Sl
,& jill oo ,& jils

Press START kegy for new test. Press START kegy for new test.
A ST T D B ¢

Examples of Insulation LN-PE measurement results

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

Note:
O Consider displayed warnings before starting measurement!

5.3.3 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 terminals on 3-phase adapter
(A1422).

23-May—-12 1020

QUTPUT:  Saal=
LIMIT & Z2.58M{
— e — i} TIME ¢ 3S=

Press START keg for new test.
A .

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 MQ2, 10.0 MQ, none]
TIME Measuring time [2s,35s,5s,10s,30s,60s, 120 s, 180 s, none]

Test circuit and measurement procedure for insulation resistance W-PE
measurement
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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 user manual.

Result screens:

23-Mau-12 18228

RIS0 L-PE 23-May-12 18229

OUTPUT: SE6EU= OUTPUT: SE6l=

5 1 99 9 LIMIT : Z.S@MR g 23? LIMIT : Z.S@MR
. st TIME : &= . st TIME : &=
1 Sl 1 Sl
Iilil l!l!ifhnc I!!! qaq_ifhnc

Press START kegy for new test. Press START kegy for new test.
A | EpiT 0 01 B9

Examples of Insulation W-PE measurement results

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

Note:
O Consider displayed warnings before starting measurement!

5.3.4 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 terminals on 3-phase adapter
(A1422).

23-Mau-12 18: 43

OUTPUT: Saal=
LIMIT : S.86M%
—_—— — =it TIME : 3=

Press START keg for new test.
i

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 [2s,3s,5s,10s,30s,60s, 120 s, 180 s, none]

Test circuit and measurement procedure for insulation resistance LN-W
measurement
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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 user manual.

Result screens:

23-Mau-12 18252

RISO LM-L 23-May-12 18251

OUTPUT: SE6EU= OUTPUT: SE6lU=

5 1 99 9 LIMIT : 5.@@MR g 5?2 LIMIT : 5.@@MR
. st TIME : &= . st TIME : &=
1 Sl 1 Sl
,& jill oo ,& jils

Press START kegy for new test. Press START kegy for new test.
A ST T D B ¢

Examples of Insulation LN-W measurement results

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

Note:
O Consider displayed warnings before starting measurement!

5.3.5 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 adapter (A1422) and the EB/S
terminal on SigmaGT.

QUTPUT:  Saal=
LIMIT & S.@8M{
— e — i} TIME ¢ 3S=

Press START keg for new test.
A .

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 [2s,35s,55s,10s,30s,60s, 120 s, 180 s, none]

Test circuit and measurement procedure for insulation resistance LN-P
measurement
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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 user manual.

Result screens:

23-Hau-12 11247

RIS0 LM-F 23-Mau-12 11:247

OUTPUT: SE6EU= B OUTPUT: SE6lU=

5 1 9 99 LIMIT : 5.@@MR g 882 LIMIT : 5.@@MR
. st TIME : &= . st TIME : &=
1 Sl 1 Sl
,& jill oo ,& jils

Press START kegy for new test. Press START kegy for new test.
A ST T D B ¢

Examples of Insulation LN-P measurement results

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

Note:
O Consider displayed warnings before starting measurement!

5.3.6 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.

LERK-I 23-May-12 12:24
QUTPUT: 238l

LIMIT & 18.88mA
— e H TIME ¢ 5S=

Press START keg for new test.
A .

Kladel SINGLE TEST

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 [2s,3s,5s,10s,30s,60s, 120 s, 180 s, none]

Key (F2)

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

manual.
LEGK—H 23-May-12 12: 24 LEAK—-K 23-May-12 12235
Sing] SIMGLE TEST Sials] SINGLE TEST

OUTFUT:  23au~ OuUTPUT: 238U~

B 88 LIMIT : 1@.@6mA 18 51 LIMIT : 18.@8mA
. mA TIME : &= . mA TIME : &=

; AC 8 ||oenel£ 2 AT
FLAN|[ W1 CAH[wlIL
HeL (12 b LE

Press START keg for new test. Press START keg for new test.
A | EDIT MCHG-OMNE 0 W4 ]

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!

5.3.7 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.

23-May—-12 13: 17

QUTPUT: 238~
LIMIT = 18.88mA
—_— e — —mA TIME : 5=

Press START keg for new test.
i

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 [2s,3s,5s,10s,30s,60s, 120 s, 180 s, none]

Key (F2)

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
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For more information refer to chapter Measurements according to IEC/ EN
60974-4, paragraph Primary leakage current in 3-phase adapter user manual.

23-May-12 13145

23-Mau-12 13:43

OUTPUT: 238U~ OuUTPUT: 238U~

8 86 LIMIT ¢ 1@.@@mA 1 1 94 LIMIT ¢ 1@.@@mA
. mA TIME = 5= . mA TIME = 5=
&L A A B

LN FL-N

ML ML
Press START keu for hew test. Press START keu for hew test.
- |_EDIT BCHG-OHNE 0 WS |

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!

5.3.8 Touch leakage current

Description in chapter 5.2.7 Touch Leakage can be used as reference.

5.3.9 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 NO _LORD 1d—Jun—12 15: 3%
Rigdl SINGLE TEST

OUTPUT: AC
LIMIT & ™ &8k
—_—— —— L = 4Elms

e V'rms

Press START keg for new test.
| u)

U no load menu

Test parameters for U no load measurement

VOLTAGE |[AC, DC]

LIMIT AC |Maximum voltage:

» 68V peak and 48 V r.m.s.

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

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

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

U WO LOAD 14-Jun—-12 15245 U WO LOAD 14-Jun—-12 1544
Kialel SINGLE TEST Kialel SINGLE TEST
OUTPUT: AC OUTPUT: AC

43 3 LIMIT : ~ g2ue ?8 6 LIMIT : ~ g2ue

. e * d8lrms - U™ *~ 48Urms

38. 3 Vrns ‘&23&] 49,1 VUrns ‘&23&]

Press START keu for hew test. Press START keu for hew test.
., | EniT B 0 0 N s

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!

5.3.10 Clamp current test
Description in chapter 5.2.9 Clamp current test can be used as reference.

5.3.11 Functional test
Descriptions in chapter 5.2.11 Functional test can be used as reference.
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6 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.

6.1 Autotest organizer— general menu

Autotest organizer is a configuration tool for preparing and performing autotest
sequence for devices covered by requirements of VDE 0701- 0702 and/or NEN 3140
standards®.

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.

* Option on request.
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Autotest sequences

AUTOTEST ORGANIZER

v

[ VISUAL CHECK J

!
/\ Class 2

Class 1

Y

Earth bond

Limit depends on:
- length of supply cord

Yes

—

INSULATION TEST

Limit de
-type o

Insulation
applicable?

nds on:
appliance

INSULATION TEST
wrth probe

v v

Insulation
applicable?

[ with probe

INSULATION TESTJ

v

v

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
PE CONDUCTOR LEAKAGE*
or

DIFF. LEAKAGE (preferred)
Limit depends on:

- type of appliance
- appliance power

o

Yes &

[SUBLEAKAGE TEST wﬂj

probe (prefered) or
TOUCH LEAKAGE

>t

Yes ;

[ TOUCH LEAKAGE ]

v A J

FUNCTIONAL CHECK

'

DOCUMENTATION

ACP: accessible conductive part, not earthed

With the autotest organizer any test sequence compatible with applied standard 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 standards and regulations. In case of
any changes, a firmware upgrade will be available.
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6.1.1  Autotest organizer operation

Select Autotest Organizer in main menu.

LDE ORGAMIZER LDE ORGAMIZER
Standard: UDETHL-TEZ Standard: UDETHL-TEZ
Device class H 1 | Device class L
isual test Cord lendth (Earth Bond
W <=5, 50 <=5n

U Y B B B 0909090900 U D B 4

Keys:

Al
<>
ESC
VIEW (F1)
START

Examples of Autotest 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 autotest organizer.

Refer to chapter 6.5 Performing autotest sequences for more information.

AUTOTEST-UIEW PARAMETERS 15-Jan—1@8 12:5T7

CODE: UIE
UTSUAL TEST
[ERRTH EOND | [MODE : single
INSULATION OUTPUT: Z88mA™
INSULATION FROEE [LIMIT & @.380Q
SUE LERERGE TIME : &=
SUE LERKAGE PROEBE
LERKRGE

TOUCH LERKRAGE
W POLARITY TEST

I T . .
Autotest 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

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

SAVE AS (F3) | Opens dialog for saving currently set sequence as a custom autotest.

BACK (F1)

Returns to mains autotest organizer menu.

ESC

Returns to previous menu.
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6.1.2

A periodic test of an iron will be performed.

Example of creating a test sequence with autotest organizer

=~

J

The iron can be classified as followed:

supply cord.

Example of test sequence configuration:

For a periodic testing, e.g. the VDE0701-0702 test is relevant.
The iron can be classified as a Class | DUT with isolated metal part and short

Displayed item Activity
Information that a test acc. to VDE 0701-
1 | Standard: VDE 0701-0702 0702 (see note) will be set.
Note: Option on request.
. Selection of DUT safety class:

2 | DUT class: - Select Class |.

3 | Visual test !nformation that visual test will be included
in the VDE / Class | 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

5 L w of known supply cable length:

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

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

v Insulation test Classification of DUT:

Heating elements L: >0.3 MQ - Classify the iron as a standard DUT.
Information that insulation resistance
3 Insulation test measurement of Class 2 parts will be
Accessible cond. Parts L: >2.0 MQ included in the (VDE / Class | / with isolated
accessible 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 Iegkage. current
11 | leakage _measurement class 2 parts will .be mcluded
Limi in the (VDE / Class | / with isolated
imit < 0.5 mA , ;
accessible conductive parts) test procedure.
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The following parameters can be viewed in general for all measurements / tests:

»  Measurement mode,

»  Output test voltage or current (except in visual test and TRMS current
measurement),

»  Pass level (except in visual test),

»  Measurement duration (except in visual test).

6.2 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 7.5 Upload test data for more information.

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

Select Custom Autotest in PAT testing main menu.

AUTOTEST CUSTOM 153-Jan—-18 14:35 AUTOTEST CUSTOM 23-May-12 13:31
¢ C1_1_Iso_ELT [E1l_Tso_RisUmd ]
Cl_1_Ia K1l _I=so_MNorUma
Cl_1_Ia_ELT Ell_Iso_Schutz
Cl_Z2_I=o k1l _<=32A_Riciko
Cl_2_Ib=s k11l _<=32A_MHormal
Cl_1_I=ola K11l _«<=32A_Schutz
Cl_1_TsolaELT E11l_:32A_Risiko
4|E1_2_Isu_1b5 ] p K11_332A_Mormal
Press START to run Auvtotest Press START to run Auvtotest
A | UIEW B B N AFFL. IS ]
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 6.2.2 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 6.5 Performing autotest
sequences.

ESC Returns to Main menu.

Notes:

O For testing welding machines the 3-phase operation mode must be enabled and the
SigmaGT must be connected to a METREL 3-phase adapter (A1422). See A 1322/
A1422 user manual for more information.

O If more than 50 autotests are saved, »Out of memory« message is displayed.
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O When active polarity 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 Viewing, modifying and saving an custom autotest

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

AUTOTEST-VIEW PARAMETERS 15-Jan—18 14: 46
Cl_Z_Iso_lbs

UISUAL TEST

EARTH EBOMD MODE : =sindle
INSULATION QUTFUT: S@al=
[IWSULATION FROEE FLIMIT & 2.8@MI
SUE LERERGE TIME : 5=

SUE LERKAGE PROEBE

LERKRAGE
TOUCH LERKRGE
W FOLARITY TEST

SHUE NSHUE ASE EDIT

View setup of selected custom autotest

Keys in custom autotest sequence view mode:

AlY Select test function in the sequence.

SAVE (F2) Stores autotest sequence under the same name. See chapter
6.2.1.2 Saving autotest sequences.

SAVE AS (F3) | Stores autotest sequence under a new name. See chapter 6.2.1.2
Saving autotest sequences.

EDIT (F4) Opens menu for modifying parameters of selected test function. See
chapter 6.2.1.1 Modification of an autotest sequence.
START Starts running the selected autotest. See chapters 6.5 Performing

autotest sequences - appliances or 6.6 Performing autotest
sequences — welding machines.
BACK (F1)

ESC Returns back to custom autotest menu.

6.2.1.1 Modification of an autotest sequence

Each test function has at least one parameter to set / reset or adjust.

Common parameters:

MODE | Defines appearance of selected function, see table below.

If MODE not disabled

OUTPUT | Amplitude of measuring quantity, see particular test functions.

LIMIT Limit value of measured item, intended for PASS/FAIL decision.
TIME Required test period.

Measurement mode options:

Mode Option Note

Disable The selected measurement is skipped.

Single One measurement will be performed
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during the autosequence.

Continuous | Up to 10 repetitive measurements can
be performed.
Enable Test can be performed. Only visual test and polarity test
AUTOTEST-UIEW PARAMETERS 15-Jan—18 14:43|
Cl_Z2_ lso-lbs
UISUAL TEST
EARTH EOMD MODE =
IMNSULATION OUTPUT: SEAL)=
[INSULATION PROEE FILIMIT : 2.86M3Q
SUUE LERERGE TIME : &=
SUE LEAKAGE FROEBE
LEREAGE
TOUCH LERKAGE
W FOLARITY TEST
[ETET T T T ¢
Modification parameters of selected test function
Keys:
v /A Select the parameter.
<I/>» 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 without changes.
6.2.1.2 Saving autotest sequences

There are two saving possibilities; they are defined in view menus of particular autotest

option.
SAVE

SAVE AS

Stores autotest sequence in the place of selected autotest sequence,

name can be modified.

Stores as new autotest sequence next to the last one, existing-base

autotest sequence keeps unchanged.

SAUE SETS

MNAME SETS: Cl_Z_Iso_lIbs

T T N B -4
Save option

SAUE SETS

MAME SETS: W

I T N B -4
Save as option

Autotest custom Save menus

Keys:

</»
Alphanumeric
SHIFT+ Alphanumeric

(.

Select character in line.
Enters character.
Enters small letter or special character.

Deletes character left to cursor.
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SAVE (F1) Confirms saving custom autotest sequence under entered
name.

UNDO (F2) Discards modifications and recover original entry.

ESC Returns back to custom autotest menu.

6.2.2 Deleting an existing custom test sequence

HUTOTEST CUSTOM 16-Dec—H9 1362

Are dJou sure YeoNI?

[ — 3 — 7 1 T
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!

6.3 Project autotests

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

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

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

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

6.3.1 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.

SEARCH PROJECT AUTOTEST 16-Dec—&3 1d4:1d
[_DEUICE: = |

USER:

TEST SITE: =+

LOCATION: =+
DATE: B81.81.2088-14.12. 20609

[_FIND B LNDO @ TvRE B RS ]
Project autotests main menu

When searching for stored autotest results the following filters can be used to narrow
the hits:

- Device number,

- User,

- Testsite,

- Location,

- Date from and date to.

Keys:

Y[ A Select filter line.

</ », Alphanumeric | Edit 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.

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
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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).

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 18-Dec—@3 B9: 20
DEVICE: MA4goe
TEST SITE: DEUELOPMENT
COCATION: ROOM MNORTH
TIFE-DHTE: 15f21 16.12.2889
USER: USER™ 1
3333333 I
IITITI4 I
MA4SEd I
MA426S I
WEERH I
I DY DR BN -4

Project autotest result menu

Keys:

v /A

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

PgDown (F2)

ENTER Recalls autotest project results for selected DUT.

START Starts running new autotest for selected DUT, see 6.3.2 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 DUTs 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.

v 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.
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RECALL MEMORY 16-Dec—B9 135: 27
DEUICE: MA42685
TEST SITE: DELELOPMENT

LOCATION: ROOM MORTH
USER: USER

FARAMETERS LIMIT

i EAETH EBOND  Z@8@mH™ @, 385%

. B85 F

INSULATION  S8all= 1.8805 >19.93M8 F
INSULATION P 28al= 2, 66MY 199908 F
SUE LERERGE 1.868mH  B.84mH F
SUE LEREAGE F_48L 1.868mH  B.82mH F

- LERKRGE 238U~ B.58mH  8.82ZmH A

[ Poe BFalown® 0 EES ]
View results menu examples

Keys:
A
I\:glup (F1) Scroll over stored results of particular functions for selected custom
PgDown (F2) autotest sequence.
ESC Returns to Main menu.

6.3.2 Starting a project autotest

Starting the project autotest will apply the sequence as is defined for selected device.
Each test function that is not disabled is executed in prescribed order, see 6.5
Performing autotest sequences — appliances or 6.6 Performing autotest sequences —
welding machines. After the prescribed testing is finished, the instrument offers some
saving options.

SAUE RESULT 18-Dec—H9 @9 3T

DEVICE Wo.:  MA436:El
TEST SITE: DEVELOPMEMT
LOCATION: ROOM MORTH

USER: UUSER 1

DEUICE MAME t URRIAC
RETEST PERIOD : 2
REPAIRING CODE: 1
COMMEMTS: 0K

|_SHUE B UhDo B LIEd B B )

Saving options after retesting

Keys:

SAVE (F1) Saves results, see 7.1 Saving autotest results.

VIEW (F3) Opens menu for viewing and evaluating test results. See chapter 6.3.3
Comparison of results (evaluation of result trends).

ggg O (F2) Returns to Project autotest menu.

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
»Iv'« or »PCV « ticker when the DUT is retested through the project autotest.
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6.3.3 Comparison of results (evaluation of result trends)

Viewing results of retested DUT offers not only to check results as they are but also an
additional option TREND is offered. Trend enables evaluation of critical safety
parameters of the DUT.

UTEW RESULTS

DEVICE: MA4S865
TEST SITE: DEVELOPHMENT
LOCATIOM: ROOM MWORTH

USER: USER 1

FPHRAMETERS

UISUAL

EARTH_EOND ZEEmE™ B, 3E0Q B, @20
INSULATION SEEL= i.
INSULATION P SEEl= 2. ar
SUE LERKAGE a1 1.

H SUE LERAKAGE F 4@l 1

L BFalown @0 TREND BEE S )

=
=
=
Eal
St gt
-
w0
o L
w0
=
= -,
T TT

View Project autotest results menu
Keys:

v | A

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

TREND (F4) Trend comparison of current results with stored.
ESC Returns to Project autotest menu.

Evaluation of test results

COMPARE RESULTS
DEUICE ' MA4285

OLD: 16122609 — PASS

MEW: 12-12-2089 - PASS

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
@) 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.
Examples: New insulation resistance result is lower than old result.
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New earth bond result is higher than old one.

Keys:

v /A

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

ESC Returns to Project autotest menu.

Note:
O Trend operates only before saving the new results of autotest procedure and with
existing old results of the same autotest procedure in the instrument memory.

6.4 Working with barcode / QR code / RFID tag

In BARCODE / TAG menu operation with pre-defined test codes, barcodes, QR codes
and RFID tags is supported:
- manual selection of pre-defined autotest shortcut codes;
- reading pre-defined autotest shortcut codes from barcode labels;
- reading pre-defined autotest shortcut codes from RFID tags;
- reading appliance ID numbers from barcode labels;
- reading appliance ID, name, Re-test date, and Location from RFID tags;
- reading pre-defined autotest codes and appliance ID numbers from barcode
labels (double barcode format);
- reading and executing pre-defined autotest codes from QR codes using
Bluetooth communication with Android application on mobile devices;
- reading appliance ID, name, Re-test date, Location and Test results from QR
codes.

Refer to Appendix B Barcode and QR code formats for more information regarding
barcode and QR code labels.

Connecting the barcode reader to the SigmaGT instrument
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[ ———

G
]

Connecting the RFID tag reader/writer to the SigmaGT instrument

After entering the BARCODE / TAG menu the following menu appears:

EARCODE ~ TAG 15-Jan—-18 15:26 24-May-12 B3:49
[ERRCODE TEST | [EARCODE TEST |
TAG TEST
I D N B ¢ I N B NI ¢
Barcode / RFID tag autotest menu Barcode menu — welding machines
Keys:
v /A Select the reader device.
APPL. / Switches between operating mode for appliances and welding
WELDING .
machines.
(F4)
ENTER Opens menu for selected device.
ESC Returns to Main menu.

6.4.1 Working with RFID tags

With the bottom screen, the SigmaGT instrument is ready to accept RFID tag data.

19-Jan—10 14:45

Loadind TAG data...

5 11 I
Waiting for RFID tag data
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Key:

ESC Returns to Barcode/tag menu.

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

BARCODE -~ TAG B9-Sep—A2 12:12

[Hew test code ]
Uliew Autotest

Uiew results

Start new Autotest

1 & B B |
RFID tag menu

Keys:

v /A Select the option.
ENTER | Opens menu for selected option.
ESC Returns to Barcode/tag menu.

If no test results were stored in RFID tag, the View results option won'’t be displayed.

The following actions can be performed:
- 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
6.2.1 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 6.5
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
7.2 Recalling results.

Sending an autotest sequence to RFID tag

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

See RFID reader/writer user 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 key. When sending data from Recall results menu
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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 user manual for more information.

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

6.4.2 Reading autotest code from barcode / QR code

In BARCODE/ TAG menu the instrument enables reading of test code and/ or device
number from a barcode.

In combination with an Android mobile device the instrument enables reading test code,
device ID number, device name, location and retest date from a QR-code.

27-May-13 11:49

Cl_1_Iso
Code: A EM

| UIEL B 1§ .
Test code reading possibility

A successful receive of the barcode / QR code data is confirmed by two short
confirmation beeps.

6.4.3 Reading barcode for working with results

For working with stored results, a scanner can also be applied for DUT data entry. A
successful receive of the barcode is confirmed by two short confirmation beeps.

SAVE RESULT BE—Jan—-18 89: 1§ SEARCH MEMORY B—Jan—-18 89: 23
- [_TEUTCE: |
DEVICE ND-: USER: #*
TEST SITE: BUILDING 1 TEST SITE:
LOCATION:  ROOM 1 LOCATION: #

USER: USER 1 DATE: ©1.81.28068-22. 12, 2089

DEVICE MAME = APP 1
RETEST PERIOD :
REPAIRING CODE: .
COMMENTS: MEMORY FREE 99, 9%
|_cAUE B UNDD B UTEL B BEC S IN FInND B UNDO B TYPE B ]

Adding DUT number in save results / search results menu
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6.5 Performing autotest sequences — for appliances

An autotest can be started from any of the Autotest menus by following simple
procedures:
- In Autotest shortcut menu, select the test sequence to be executed by code
(see 6.1.1 Selecting the autotest shortcut sequence).
- In Autotest custom menu, select the test sequence to be executed (see 6.2
Autotest custom).
- In Project autotest menu, select the test sequence to be executed by device
number (see 6.3.1 Selecting a project autotest).
Press the START key to start the autotest sequence.

Note that autotest procedure can be concluded or with skipped particular functions in
case that any of previous preceded function is skipped or get bad result. Reason is
safety for operator and DUT.

6.5.1 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 user 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 15-Dec—B9 135: 32
CODE: TEST23

APPLIAMCE PLUG ]
AFFLIAMCE CRASE
AFFLIAMCE MAIWNS LERD

Visual test menu

Keys

PASSall (F1) Confirms that the complete visual inspection passed.
PASS (F2) Confirms that the visual inspection passed.

FAIL (F3) Ends the autotest sequence.

SKIP (F4) Skips visual test.
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6.5.2 Earth bond resistance measurement

Measurement is described in chapter 5.2.1 Earth bond resistance.
If the earth bond test fails or was skipped other tests will not be carried out because of
safety.

EARTH BOHO 21-Dec—E3 12:61
CODE: TEST22

OUTPUT: 288mA™

9 98 LIMIT & @, 368
. o TIME : S

MODE &conbtinwous

Press EHTER kew to rFroceed.
Press START keg for new test.
i H

Earth bond menu

Keys

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

REPEAT (F3) Repeats the earth bond resistance measurement.

SKIP (F4) Skips earth bond resistance measurement.

Notes:

O Compensation of test leads resistance should be performed before doing autotests.

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).

6.5.3 Insulation resistance measurement

Measurement is described in chapter 5.2.2 Insulation resistance.
If the insulation test fails or was skipped other tests will not be carried out because of
safety.

IHSULAT 10H 21-Dec—E3 12:i 63

CODE: TESTZ9
OUTPUT: Saal=

}199 9 LIMIT : 1.@@Em:
. P 15 TIME : 3=

MODE  icontinwous
1 S
AT

Press EHTER keu to FProceed.
Press START keg for new test.
i

Insulation resistance menu
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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).

REPEAT (F3) Repeats the insulation resistance measurement.

SKIP (F4) Skips insulation resistance measurement.

6.5.4 Insulation resistance — S probe measurement

Measurement is described in chapter 5.2.3 Insulation resistance — S probe.
If this insulation test fails or was skipped other tests will not be carried out because of
safety.

IHSULAT 104 PROBE 21-Dec—@3 12! 04
CODE: TEST22
OUTPUT: Saall=

}199 9 LIMIT & Z.G@M:
. o MO TIME : 3=

MODE  fcontinuwows
1 SEELY
[LJATE

Press EHTER keu to FProceed.
Press START keg for new test.
A .

Insulation resistance — S probe menu

Keys
START Starts the Insulation resistance — S probe 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).

REPEAT (F3) Repeats the insulation resistance — S probe measurement.

SKIP (F4) Skips insulation resistance — S probe measurement.

6.5.5 Substitute leakage current measurement

Measurement is described in chapter 5.2.4 Substitute leakage current.
If the substitute leakage test fails or was skipped other tests will not be carried out
because of safety.
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Keys:
START

ENTER

REPEAT (F3)
SKIP (F4)

SUEB LERAKAGE
CODE: TESTS99
OUTPUT: 4@l

8 92 LIMIT ¢ 1.B8mA
. mA TIME : 3=

MADE & continwous

Press EHTER kevw to rFroceed.
Press START keg for new test.
&

Substitute leakage test menu

21-Deg-83 12165

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).

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

Repeats the substitute leakage current measurement.

Skip substitute leakage current measurement.

6.5.6 Substitute leakage — S probe measurement

Measurement is described in chapter 5.2.5 Substitute leakage — S probe.
If the substitute leakage test fails or was skipped other tests will not be carried out

because of safety.

Keys:
START

ENTER

REPEAT (F3)
SKIP (F4)

S5UB LEAKAGE PROBE 21-Dec—H9 12:6F

CODE: TESTSS
OUTPUT: 4@

g 92 LIMIT & 1.G8mA
. nA TIME : 3=

MODE  &continwous

Press EHTER keu to FProceed.
Press START keg for new test.
A .

Substitute leakage - S test menu

Starts the Substitute leakage current — S probe measurement.

Proceeds with the next substitute leakage current —S probe
measurement (in continuous measurement mode only).

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

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

Repeats the substitute leakage current — S probe measurement.
Skips substitute leakage current — S probe measurement.
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6.5.7 Differential leakage current

Measurement is described in chapter 5.2.6 Differential leakage current.
If the differential leakage test fails or was skipped other tests will not be carried out
because of safety.

21-Dec—E3 121 65

CODE: TEST22
23al

OUTPUT:
9 93 LIMIT : @,5emA
. nA TIME : S

P=8.88 KVA MODE & continwous
| AC

Press EHTER kew to rFroceed.
Press START keg for new test.
i H

Leakage current test menu

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).

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

REPEAT (F3) Repeats the leakage current measurement.

SKIP (F4) Skips leakage current measurement.

6.5.8 Touch leakage current measurement

Measurement is described in chapter 5.2.7 Touch leakage current.
If the touch leakage test fails or was skipped other tests will not be carried out because
of safety.

TOUCH LERKAGE 21-Dec—E3 12167
CODE: TESTS®

QUTPUT: 238U

9 91 LIMIT : @.SemA
. mA TIME : 5=

MADE &conbtinwous
LA

Press EHTER kevw to Froceed.
Press START keg for new test.
A .

Touch leakage test menu

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
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measurement mode only).

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

REPEAT (F3) Repeats the touch leakage current measurement.

SKIP (F4) Skips touch leakage current measurement.

6.5.9 Polarity test

Measurement is described in chapter 5.2.8 Polarity test.
If the polarity test fails or was skipped other tests will not be carried out because of
safety.

POLARITY TEST 21-Dec—H3 12:i12

TEST : rnormal

o)

Press START keg to rFProceed.
&

Polarity test menu

Keys:
START Starts the polarity test.
Proceed to the next autotest sequence measurement.
REPEAT (F3) Repeats the polarity test.
SKIP (F4) Skips polarity test.

6.5.10 TRMS current measurement using clamp current adapter

Measurement is described in chapter 5.2.9 Clamp current measurement.

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

CLAMP CUREEHT 21-Dec—@3 1269
CODE: TESTZ9

8 54 LIMIT : 1.@8mA
. mA  TIME : 5=

MODE  icontinwous

[=0]

Press EHTER keu to FProceed.
Press START keg for new test.
i

Clamp current menu

Keys:

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

REPEAT (F3) Repeats the TRMS current measurement.

SKIP (F4) Skips TRMS current measurement.

6.5.11 RCD/PRCD test

Measurement is described in chapter 5.2.10 RCD/PRCD test.

If the RCD test fails or was skipped other tests will not be carried out because of safety.
RCO TEST 21-Dec—E9 1214
CODE: TESTSY Test : PRCT

34 Idn ¢ 36mA
ns Multi @ =1

Phase @ B%,188°
Ten =l 5k 25 ms MODE : sindle
Ian ®1 1287 34 ms

Press START kegy to FProceed.
&

RCD test menu

Keys:
START Starts the RCD test.

Proceeds to the next autotest sequence measurement.
REPEAT (F3) Repeats the RCD test.

SKIP (F4) Skips the RCD test.

6.5.12 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 5.2.11 Functional test.

FUNCTIOWAL TEST 21-Dec—HA9 12 16

CODE: TESTS99
OUTPUT: 238U~

9-96 kK\V'A TIME : 3=

Time: Os

MECHAWICAL OFERATION
ELECTRICAL OFERATION
SHFETY RELEUANT FUMCTIOMS

Functional test menu
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Keys:
START Starts the POWER test (optional).
Proceeds to the next autotest sequence measurement.
PASS (F1) Commits a manual ticker and ends autotest.
FAIL (F2) Commits a manual ticker and ends the autotest sequence.

REPEAT (F3) Repeats the Functional test.

SKIP(F4) Skips the Functional test.
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6.6 Performing autotest sequences — for welding machines

6.6.1 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 user 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 24-May—-12 83: 23
RISlel CODE: K11_<=32A_Mormal

AFFLIAMCE FPLUG ]
AFFLIAMCE CHSE

APPLIAMCE MAIWS LERD

Visual test menu

Keys:

PASSall (F1) Confirms that the complete visual inspection passed.
PASS (F2) Confirms that the visual inspection passed.

FAIL (F3) Ends the autotest sequence.

SKIP (F4) Skips visual test.

6.6.2 Continuity of the protective circuit

Measurement is described in chapter 5.3.1 Continuity of the protective circuit.
If the Continuity test fails or was skipped other tests will not be carried out because of
safety.
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Z4-tau-12 89136

kil CODE:E11_Iso_RisUmd
OUTPUT: Z8@mA™

8 99 LIMIT ¢ B, 3em
. ot TIME : 5=

MAODE :isindle

L E c

Press START keg to rFProceed.
&

Continuity autotest menu

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).

REPEAT (F3) Repeats the continuity measurement.

SKIP (F4) Skips the continuity measurement.
HELP Displays the continuity help screen.
ESC Ends the autotest sequence.

Note:

O Compensation of test leads resistance should be performed before doing autotests.

6.6.3 Insulation resistance (supply circuit to protective circuit)

Measurement is described in chapter 5.3.2 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.

24-May-12 1A0: 51

Kigdl CODE:E11_TI=so_RisUmd
OUTPUT: Saal=

S 1 99 9 LIMIT : =2.S5@mn
. P 15 TIME : 5%

MODE isindle

Press START keu to FProceed.
i

Insulation LN - PE autotest menu

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
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measurement mode only).

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

REPEAT (F3) Repeats the insuation resistance measurement.

SKIP (F4) Skips insulation resistance measurement.
HELP Displays the insulation resistance test help screen.
ESC Ends the autotest sequence.

6.6.4 Insulation resistance (welding circuit to protective circuit)

Measurement is described in chapter 5.3.3 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.

24-Mau-12 111325

Kiddl CODE:K11_TIso_RisUma
OUTPUT: Saall=

S 1 99 9 LIMIT & Z.S5@Mp
. o MO TIME : S

MODE :=zindle
1 SIEEL
BALRE

Press START keg to FProceed.
i

Insulation W - PE autotest menu

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).

REPEAT (F3) Repeats the insuation resistance measurement.

SKIP (F4) Skips the insulation resistance measurement.
HELP Displays the insulation resistance test help screens.
ESC Ends the autotest sequence.

6.6.5 Insulation resistance (supply circuit to welding circuit)

Measurement is described in chapter 5.3.4 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.
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Keys:
START

ENTER

REPEAT (F3)
SKIP (F4)
HELP

ESC

Z4-tau-12 11133

RIa COLE:K11_lso_Rismd
OUTPUT:  SEal=

}199 9 LIMIT : 5.@@mg
. 2 M TIME : 5s

MODE :sindle
1 SiEEL
BALSE

Press START keg to rFProceed.
&

Insulation LN - W autotest menu

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).

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

Repeats the insulation resistance measurement.

Skips insulation resistance measurement.

Displays the insulation resistance test help screen.

Ends the autotest sequence.

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

Measurement is described in chapter 5.3.5 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

ENTER

RISO LH-F 24-May—-12 11:47

Rigdl CODE: 123
OUTPUT: Saal=

S 1 9 99 LIMIT : 5.@@Ems
. Mg TIME : Ss

MODE :isindle
1 SiEEL
RALSE

Press START keu to FProceed.
i

Insulation LN - P autotest menu

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).

Proceeds to the next autotest sequence measurement (in continuous
measurement mode only).
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REPEAT (F3) Repeats the insuation resistance measurement.

SKIP (F4) Skips the insulation resistance measurement.
HELP Displays the insulation resistance test help screens.
ESC Ends the autotest sequence.

6.6.7 Welding circuit leakage current

Measurement is described in chapter 5.3.6 Welding circuit leakage current. If this
leakage test fails or was skipped other tests will not be carried out because of safety.

LERK-I 24-May-12 11: 52
Eialel CODE: K11_<=32A_Mormal
QUTFUT: 238~

9 98 LIMIT : 18, BEmA
. nA TIME : Se

MODE tisindle
b
W1
k2

Press START kegy to FProceed.
i

Welding circuit leakage current autotest menu

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 (F2) 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 (F2) Disables the automatic change of polarity function.

REPEAT (F3) Repeats the leakage current measurement.

SKIP (F4) Skips the leakage current measurement.
HELP Displays the leakage current test help screen.
ESC Ends the autotest sequence.

6.6.8 Primary leakage current

Measurement is described in chapter 5.3.7 Primary leakage current. If this leakage test
fails or was skipped other tests will not be carried out because of safety.
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24-Mau-12 12163
R CODE: K11_<=32A_Normal
OUTPUT: 238U~

8 96 LIMIT : 5.66ma
. mA TIME : 5s

MAODE :isindle
L1 238U
HLoli

Press START keg to rFProceed.
&

Primary leakage current autotest menu

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 (F2) 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 (F2) Disables the automatic change of polarity function.

REPEAT (F3) Repeats the leakage current measurement.

SKIP (F4) Skips the leakage current measurement.
HELP Displays the leakage current test help screen.
ESC Ends the autotest sequence.

6.6.9 Touch leakage current

Measurement is described in chapter 5.2.7 Touch leakage. If this leakage test fails or
was skipped other tests will not be carried out because of safety.

I TOUCH 24-May-12 12:12
QUTPUT: 238U~

il CODE: 123

9 98 LIMIT : @.SemA
. mA TIME : 5=

MADE isindle
£ LI
L-N
FH-L

Press START keg to rFrroceed.
A .

Touch leakage current autotest menu

Keys:

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

CHG ON (F2) 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 (F2) Disables the automatic change of polarity function.

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

REPEAT (F3) Repeats the touch leakage current measurement.

SKIP (F4) Skips the touch leakage current measurement.
HELP Displays the touch leakage current test help screens.
ESC Ends the autotest sequence.

6.6.10 No load voltage

Measurement is described in chapter 5.3.9 No load voltage. If this voltage test fails or
was skipped other tests will not be carried out because of safety.

18—Jun—12 1@:5&

OUTPUT: AC

61 2 LIMIT : ~ &8k
- L1 S ™ 48lrms

42, 8 Vrns

Press EHTER keu to FProceed.
Press START keg for new test.
B AC-DC N REFERT B SKIF

No load voltage autotest menu

Keys:

AC/DC (F2) 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.

REPEAT (F3) Repeats the No load voltage measurement.

SKIP (F4) Skips the No load voltage measurement.

HELP Displays the No load voltage test help screen.

ESC Ends the autotest sequence.

6.6.11 TRMS current measurement using clamp current adapter

Refer to chapter 5.2.9 Clamp current test for reference.

6.6.12 Functional test

Refer to chapter 5.2.11 Functional test for reference.
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7 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 7.1 Saving autotest results for more information.
- Send to PC or a test report can be printed out to serial printer. Refer to chapter
7.4 Downloading and printing results for more information.
- DUT label can be printed out. Refer to chapter 7.4 Downloading and printing
results for more information.

7.1 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

SAVE RESULT

22-Dec-@3 14133

DEUICE HMo.:
TEST SITE:
LOCATION:
USER:

MA4sasHl
DEVELOFMENT
ROOM MORTH
USER 1

DEVICE HAME

i VARIRAC

DEUICE HMo.:
TEST SITE:
LOCATION:
USER:

FMA42683E
DEVELOFMENT
ROOM MORTH
USER 1

DEVICE HAME

i VARIACH

RETEST FERIOD & Z
REPAIRIMG CODE: 1

RETEST FERIOD & Z
REPAIRIMG CODE: 12345&T2HARARAA

COMMEMTS: Ok COMMEMTS: 0K
SAVE B UNDD N V)

| “SAUE W onoo W UiEn B B E ]
Save results menus

Keys:

Y IA Selects the item.

< [ », alphanumeric Edits data

SAVE (F1) Saves test results and returns to last autotest menu.
UNDO (F2) Undo changes.

VIEW (F3) Views test results, see 6.3.3 Comparison of results
LIST(F4) Offers predefined names for selected field.

ESC Returns to Main menu.

Entry fields for tested device data:

Field Length* Note

DEVICE No. 20ASN Numeric code of device. It can also be entered via
barcode reader scanning, see chapter 6.4 Working with
barcode / RFID tag.

Test site 15ASN Name of test site. Can also be selected from the list of
100 predefined names. 4.2.5.3 Test sites submenu.
Location 15ASN Name of location. Can also be selected from the list of

100 predefined names. 4.2.5.4 Locations submenu.
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DEVICE NAME 15ASN Name of tested device. Can also be selected from the list
of 100 predefined names, see 4.2.5.2 Devices submenu.

Retest period 2N Period to retest in months

Repairing code  20ASN

Comments 25ASN

* Length is defined as:

N numerals (numeric characters),
ASN alpha-numeric or special characters.

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 4.2.8.6 Instrument settings.

Notes:

O The date and time are automatically attached to the saved results.

O The autotest results cannot be stored if the Device no. field is empty.

O User field cannot be edited (this must be selected from the User/ Device data menu
of the instrument).

7.2 Recalling results

Select Recall/delete/send memory in Main menu by using A and V¥ keys and press
ENTER key to confirm. Search memory menu is displayed.

SEARCH MEMORY @4-Jan—18 @3:23
[ TDEUICE: |

USER: =
TEST SITE: #*
LOCATIOM:
DATE: B81.81.20686-22.12. 2669

MEMORY FREE 29, 9%
| FInD B Ohno B TvrE 8 B
Search memory menus

When searching for stored results the following filters can be used to narrow the hits:

- DUT number

- Test site,

- Location,

- Date from and date to,
- User.

By using A and Y cursor keys select the filter you want to edit.
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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, see chapter 6.4 Working with barcode / RFID tag.
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).

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).

RECALL MEMORY 21-Dec—B2 15: 24
DEUICE: 4567
TEST SITE: DEUELOPHENT
LOCATIOMN: ROOM_MORTH
TIME<DATE: 12:i17 Z21.12.2089
USER: USER 1

MAdEad
MA4SES
A4206
[MA42ET ]
EEEED]

|_PoUr BFolcur BDELETER  HES ]
Recall memory menu

Once the DUTs have been found, the A and Vv cursor keys and F1 and F2 function
keys can be used to scroll through the list of DUTs.

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.
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RECALL MEMORY 21-Dec—B@9 135: 27

DEUICE: MA428T
TEST SITE: DEUELOPHENT
LOCATIOM: ROOM HWORTH
USER: USER

FARAMETERS LIMIT

M INSULATION  S@all= 1
INSULRTION F S8El= 2,
SUE LERKAGE  48L™ %.

5]

el

9
ED
H H. BZmH
5]
5]

» BZmA
@, BaklIR
| Fole BFalown @ B EES ]

View results menu

Use the ESC key to return to Recall memory or Search memory 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 7.4 Downloading and
printing results and 7.3 Deleting results, respectively.

7.3 Deleting results
Stored autotest results can also be deleted from the memory.

Enter Recall/delete/send memory menu. Recall the result(s) you want to delete (Refer
to chapter 7.2 Recalling results for detailed information on recalling results).

In the Recall memory menu, press the F3 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 F3 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.

DELETE MENU 15-Jun—-12 11:01

DELETE MENU 21-Tec—-A9 15825

[DELETE MR4SBSA ] [DELETE Test |
DELETE SELECTED (772 DELETE SELECTED ¢19-19)
DELETE ALL DELETE ALL

Are gouw supke (Y-NIT

| @ WIELETER =S ] [ 5§ § 1 3]
Delete results menu

Keys:

Y[ A Selects deleting option.

DELETE (F3) | 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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7.4 Downloading and printing results

The selected results can be sent to following external devices
- Serial printer,
- Label printer,
- RFID tag

The information about selected external device is shown in the lower part of display.
Refer to chapter 4.2.8.8 Set Communication for more information how to select external
devices.
The selected results can be:

- printed as a result sheet,

- printed on label with QR code or barcode,

- written on a RFID tag

It is possible to send data to external device after:
- Autotest sequence is completed, or
- Recalling stored results from the instrument memory.

By pressing the SEND key in the Save results or Recall memory menus, Send
results menu is available.

SEND RESULTS 27-May-13 11:57 SEND RESULTS 27-Mau-13 11:55
SEND TO : SEND TO :
PRINT LAEEL PC
[FEINT GF LAEEL I;E§H$ EEBEEBEL

THG RERDER-WRITER TAG READER WRITER

COMMUMICATION: Eluetooth COMMUMICATION: Eluetooth
FRINTER: ZEERA ET FRINTER: ZEERA ET
& - L.
Send results (after autotest is completed) Send results (from recall menu)
Keys:
v /A Selects activity.
ESC Returns to recall memory or Save results menu.

SEND (F3) Sends only selected result to the selected device.

SENDall (F4) | Sends filtered results (see 7.2 Recalling results) to the selected device.
Send to barcode printer

TAG1 (F2) or | Generates one or two printed labels per stored result, e.g. for appliance
TAG2 (F2) only (TAG1) or for appliance plus its power supply cord (TAG2).
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7.4.1 Send to serial printer

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.

7.41 Send to barcode / QR code printer

Refer to chapter 4.2.8.6 Instrument settings and Appendix B for detailed information
about barcode systems used when printing barcode or QR-code labels.
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CODE 8@1 APPLIANCE
I |||I||il||
TEST DATE: 11,87 2008
TESD POiE: 117855088
OPERATOR : Tomaz Lusin
PASS
POWER SUPPLY CORD
T
TEST DATE: 11.07.2088
DT BOEED 1178%/3848
OPERATOR "omaz Lusin
PASS

CODE 881 APPLIANCE i} 881 APPLIANCE
’Ill}llalllillai|llilll|ll\| ll i?ﬁlllﬂﬂﬂililnl|||T|I\Il|| Il
TEST DATE: 11-87-2008 DATE: 11072008
DETE BUEEE 11789 5409 T&3E BOEET 1784 5008
OPERATOR : TOmaz Lusin OPERATOR Tomaz Lusin
PASS FASS
CODE 881 APPLIANCE
01811072012 POUER SUPPLY CORD
NG i
o — RN
EETE DUE : 11-87-7069
OFERATOR : Tomaz Lusin TEST PAIE: 1187 5088
PASS OPERATOR : Tomaz Lusin
PASS
1 tag, barcode system: 2 tags,

single (top label)
1 tag, barcode system:
double (bottom label)

QR code label

double

Examples of DUT labels

barcode system: 2 tags,
single

barcode system:

114



MI 3310 / MI 3310A SigmaGT Working with results

7.5 Data upload / download

Autotests and results from PC software can be uploaded to the instrument from the
Upload data / edit lists / check log 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,
Locations.

UPLORD DATA-EDIT LISTS-CHECE LOG
Ready ...

I D D . -

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.
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8 Maintenance

8.1 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.

8.2 Fuses

There are two fuses available from left side connector panel:

F1=F2=T16 A/H 250V (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 2.2 Connector 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.

8.3 Service

For repairs under or out of warranty time please contact your distributor for further
information.

Unauthorized person is not allowed to open the SigmaGT instrument. There are no user
replaceable parts inside the instrument.

8.4 Cleaning

Use a soft, slightly moistened cloth with soap water or alcohol to clean the surface of
SigmaGT 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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9 Instrument set and accessories

Standard set of the instrument Ml 3310 SigmaGT

Instrument Ml 3310 SigmaGT

Small soft carrying bag

Mains cable 16 A

Test lead (black)

Test tip (black)

Alligator clip (black)

IEC test cable, 2 m

PC software PATLink PRO with RS232 and USB cables
Instruction manual

Short instruction manual
Declaration of conformity
Production verification data

6 Ni-MH rechargeable accus, size C

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

Standard set of the instrument Ml 3310A SigmaGT

Instrument Ml 3310A SigmaGT (with Bluetooth)
Small soft carrying bag

Mains cable 16 A

3 test leads (brown, green, black)

3 test tips (brown, green, black)

3 alligator clips (brown, green, black)

IEC test cable, 2 m

PC software PATLink PRO with RS232 and USB cables
Instruction manual

Short instruction manual

Declaration of conformity

Production verification data

6 Ni-MH rechargeable accus, size C

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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Appendix A — Preprogrammed autotests

Pre-programmed autotest sequences

No.

Name

Description

Cl_1_lIso

Testing according to VDE 0701-0702.

Class | device.

Insulation resistance and substitute leakage current measurements are
selected.

Cl_lso_BLT

Testing according to VDE 0701-0702.

Class | device with isolated accessible conductive parts.

Insulation resistance and substitute leakage current measurements are
selected.

Cl1 la

Testing according to VDE 0701-0702.
Class | device.
Differential leakage current measurement is selected.

Cl_1_la_BLT

Testing according to VDE 0701-0702.

Class | device with isolated accessible conductive parts.

Differential leakage current and touch leakage current measurements
are selected.

Cl_2_Iso

Testing according to VDE 0701-0702.

Class Il device with isolated accessible conductive parts.

Insulation resistance and substitute leakage current measurements are
selected.

Cl_2_lbs

Testing according to VDE 0701-0702.
Class Il device.
Touch leakage current measurement is selected.

Cl_1_lsola

Testing according to VDE 0701-0702.

Class | device.

Insulation resistance and differential leakage current measurements
are selected.

Cl1_lsolaBLT

Testing according to VDE 0701-0702.

Class | device with isolated accessible conductive parts.

Insulation resistance, differential leakage current and touch leakage
current measurements are selected.

Cl_2_Isolbs

Testing according to VDE 0701-0702.

Class Il 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 |l device without any isolated accessible conductive parts.

11

Cl_3_Iso

Testing according to VDE 0701-0702.
Class |l device with isolated accessible conductive parts.

12

Cl_3

Testing according to VDE 0701-0702.
Class |l device without any isolated accessible conductive parts.
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Pre-programmed autotest sequences table

Autotest shortcut 01 02 03 04
code
Cl_1_lIso Cl1_lIso_BLT ClL1 la Cl_1_la_BLT
Visual test %] 4] 4] M
Output |200 mA 200 mA 200 mA 200 mA
Earth bond Limit ]0.30 Q 0.30 O 0.30 O 0.30 O
Time |[5s 5s 5s 5s
Output |500 V 500 V
Insulation Limit ]1.00 MQ 1.00 MQ (I
Time |[5s 5s (]
. Output 500 V
::f:l':;)'” Limit 2.00 MO =
Time 5s (x
Output |40 V 40V (x]
Sub leakage [Limit |3.50 mA 3.50 mA
Time |5s 5s (]
Output 40V (]
(sp“r'gbe;eakage Limit 0.50 mA ®
Time 5s (]
Differential Qutput 230V 230V
leakage L|.m|t 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 X
Time |180s 180 s 180 s 180 s
Output (]
Il'fxfnt clampy it
Time
Polarity test X
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Pre-programmed autotest sequences table (cont’d)

Autotest shortcut 05 06 07 08
code
Cl_2_Iso Cl_2_Ibs Cl_1_lsola Cl1_lsolaBLT
Visual test | 4| 4] |
Output 200 mA 200 mA
Earth bond |Limit |X (x] 0.30Q 0.30 Q
Time 5s 5s
Output 500 V 500 V
Insulation |[Limit |X (] 1.00 MQ 1.00 MQ
Time 5s 5s
Insulation Qutput 500 V 500 V
(probe) L|.m|t 2.00 MQ (x] 2.00 MQ
Time |5s (x] 5s
Output
Sub leakage |Limit
Time (]
Sub leakage Qutput 40V x
(probe) Ll_mlt 0.50 mA (]
Time |5s E3)
. . Output | (] 230V 230V
:Z':f(egggt'a' Limit |6 & 3.50 mA 3.50 mA
Time 180 s 180 s
Touch Qutput 230V 230V
leakage L|_m|t 0.50 mA 0.50 mA
Time |X 180 s 180 s
Output |230 V 230V 230V 230V
Power Limit [ E3)
Time |180s 180 s 180 s 180 s
TRMS Output | (]
clamp Limit
current Time (x]
Polarity test (]
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Pre-programmed autotest sequences table (cont’d)

Autotest shortcut code 09 10 11 12
Cl 2 Isolbs Cl 2 Cl 3 Iso Cl 3
Visual test M | 4} ™M
Output (x] (]
Earth bond Limit [x] E3)
Time
Output
Insulation Limit (x]
Time [x] (]
I lati Output | 500 V (x] 500 V
(:f:bae )'°" Limit | 2.00 MQ 0.250 MQ
Time 5s 5s
Output (] (]
Sub leakage Limit (x] (x]
Time [x] (x]
Output = X
?p‘:'gbe) leakage Limit
Time (x]
. . Output (x]
:1';‘;?;;2""" Limit =
Time [x] (]
Output | 230V [x] (]
Touch leakage | Limit 0.50 mA 3] 3]
Time 180 s
Output | 230 V 230V -—- -—
Power Limit (x]
Time 180 s 180 s 180 s 180 s
Output (]
Ism:nt clamp Limit = &
Time [x] E3)
Polarity test = =
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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 Q
01 [KI_1_lso Insulation resistance and substitute|Insulation: 1.00 MQ
leakage current measurements are|Sub leakage: 3.50mA
applicable. A01
Testing according to VDE. Earth bond: 0.30 Q
Class 1 device with isolated accessible|Insulation: 1.00 MQ
inductive parts. Insulation - S: 2.00 MQ
02 |Ki_lso_BLT Insulation resistance and substitute|Sub leakage: 3.50 mA
leakage current measurements are|Sub leakage - S: 0.50 mA A0 2
applicable.
Testing according to VDE.
03 |KI 1 Ia Class 1 device. Earth bond: 0.30 Q
- = Prifung fur  Differenzstrom  wird|Leakage: 3.50 mA
eingestellt. A0 3
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
Prifungen far Differenz- und|Touch leakage: 0.50 mA
Berlhrungsstrom werden eingestellt. A04
Testing according to VDE.
Class 2 device with isolated accessible
conductive parts. Insulation - S: 2.00 MQ
05 |KI_2_Iso Insulation resistance and substitute|Sub leakage - S: 0.50 mA
leakage current measurements are A05
applicable.
Testing according to VDE.
Class 2 device. .
06 |KI_2_lbs Prifung fir Berthrungsstrom wird Touch leakage: 0.50 mA
eingestellt. AO6
522291332?,?;29 to VDE. Earth bond: 0.30 O
07 |KI_1_lsola - ) Insulation: 1.00 MQ
Prifungen fur Isolation und Leakage: 3.50 mA
Differenzstrom werden eingestellt. ge. <. A07
Testing according to VDE. Earth bond: 0.30 O
Class 1 device with isolated accessible|Insulation: 1.00 MQ
08 |KIM_lIsolaBLT |conductive parts. Insulation - S: 2.00 MQ
Prafungen fir Isolation, Differenz- und|Leakage: 3.50 mA
Beriihrungsstrom werden eingestellt. Touch leakage: 0.50 mA A0 3
Testing according to VDE.
Class 2 device with isolated accessible . .
09 |KI_2_lsolbs conductive parts. !|[1SU|?]t'|°n|; S: 28%3AQA
Prifungen fur Isolation und| ' ouch leakage: B.oum 09

Berlhrungsstrom werden eingestellt.
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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.

Testing according to VDE.
11 |KI_3_lIso Class 3 device with isolated accessible
conductive parts.

Insulation - S: 0.25 MQ

All

Testing according to VDE.
12 |KI_3 Class 3 device without any isolated
accessible conductive parts. AL?

Note:

»  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
perfomed between EB/S test probe and test socket (PE terminal).
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Pre-programmed autotest sequences table — welding machines

Autotest
shortcut code
- Welding 50 51 52 53 54
machines
Kl1_Iso_RisUmg |KI1_Iso_NorUmg KI1_Iso _Schutz | KI1_<32A Risiko | KI1_<32A Normal
Visual test M %] 4] 4} M
Output|200 mA 200 mA 200 mA 200 mA 200 mA
Rpe Limit [0.30 Q 0.30 O 0.30 O 0.30 0.30 Q
Time |5s 5s 5s 5s 5s
I lati Output|500 V 500 V 500 V X
INpE T [Limit_[2.50 MO 2.50 MQ 2.50 MQ
Time |5s 5s 5s (]
Insulation Qutput 500 V 500 V 500 V X
W - PE Limit [2.50 MQ 2.50 MQ 2.50 MQ
Time |5s 5s 5s (x]
Insulation Qutput 500 V 500 V 500 V X
LN -W Limit ]5.00 MQ 5.00 MO 5.00 MQ
Time |5s 5s 5s (x]
Insulation Qutput £ £ £ X
LN - probe L{mlt (] (] (] (]
Time |X E3) E3) E3)
. Output|X (] (] 230V 230V
Y::g‘(;f Limit | = = 10.00 mA 10.00 mA
Time 5s 5s
Differential Qutput 230V 230V
leakage L|_m|t (x] (x] x] 5.00 mA 5.00 mA
Time |X 3] 3] 5s 5s
Touch Qutput (x] (x] (x] E3]
leakage L|_m|t (] (] (] (]
Time |X E3) (x E3)
No load ;'_rcrf'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|xl (] (] £3]
clamp Limit | E3] (] (]
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|KI1_>32A_Schutz
Visual test %] 4] 4] |
Output]200 mA 200 mA 200 mA 200 mA
Rpe Limit ]0.30 Q 0.30 Q 0.30 Q 0.30
Time |5s 5s 5s 5s
. Output
insulation  [Cimit
Time (x]
| lati Output (]
msuaton  ILimit = =
Time [x] E3)
. Output (x] (x]
nsulation - |imit
Time
. Output
LN ooy |Limit =
Time [x] (]
. Output|230 V 230 V 230V 230V
Y;’:Lig‘g Limit_|10.00 mA 70.00 mA 10.00 mA 70.00 mA
Time |5s 5s 5s 5s
Differential Qutput 230 V 230 V 230V 230V
leakage L|.m|t 5.00 mA 10.00 mA 10.00 mA 10.00 mA
Time
Output
L‘;‘I‘(‘;';e Limit &
Time (]
No load 'a'_r;'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 (]
Isr"r":ntc'amp Limit ® =
Time [x] (]
Functional test [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
. Insulation resistance test is applicable.|Ins W-PE: 2.5 MQ
50 |KI1_Iso_RisUmg Environment with increased risk of|lns LN-W: 5.0 MQ
electric shock. Uo: d.c. 113V, / A50
a.c. 68 V, and 48 Vims
Rpe: 0.30 Q
Class 1 device. :ns WIDPEE:;?I\I/\IA!?
Insulation resistance test is applicable.|!NS WW-FE: 2.
51 |KI1_lIso_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.|Ins W-PE: 2.5 MQ
52 Ki1_Iso_Schutz Mechanically held torches with Ins LN-W: 5.0 MQ
increased protection for the operator. |U,: d.c. 141 Vp ! A52
a.c. 141V, and 100 Vs
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
<
3 |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
<
o4 |KI1_s32A_Normal connected equipment rated <32 A. Uo: d.c. 113V, / AB4
Environment without increased risk of|a.c. 113 V, and 80 Vims
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
<
95 |KI1_s32A_Schutz connected equipment rated < 32 A. Uo: d.c. 141V, /
Mechanically held torches withja.c. 141V, and 100 Vims A55
increased protection for the operator.
Class 1 device. .
Primary and welding circuit leakage ﬁpe'ko\)\:;’_o1% A
current tests are applicable. Plug | ;‘faf- '10' A m
56 |KI1_>32A_Risiko connected equipment rated > 32 A or U ' d c 1rr113 V. /
fixed installed equipment. 0- 6.8'V dp48 Vv
Environment with increased risk of|®® pan ms AS6
electric shock.
Class 1 device. .
Primary and welding circuit leakage Rpe: 0'399
. | leak-W: 10 mA
current tests are applicable. Plug | diff: 10 mA
57 |KI1_>32A_Normal connected equipment rated > 32 A or|, =
f ; . UO: d.c. 113 Vp/
fixed installed equipment. 113 V 480V
Environment without increased risk of|®*% pan rms AS7
electric shock.
Class 1 device. Rpe: 0.30 O
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 /
fixed installed equipment. a.c. 141Vp and 100
Mechanically held torches  with|Vrms A58

increased protection for the operator.
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Appendix B — Barcode and QR code formats

The instrument SigmaGT 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 @1 APPLIANCE APPLIANCE Code @1 APPLIANCE
Eﬁﬂgblgflii\ i f?ﬁgﬁl}gﬁlil:iflﬂﬁilI|!I|II}||\ | SITIEIiSITIIIMI\IIII |
509 200 15-09-20@8 TEST DATE: 15892008
EE%E 8UEE= {5 03 76069 EE%E BﬁEE 15037009 DATE DUE 15937009
OPERATOR : USER 1 OPERATOR USER 1 OPERATOR : USER 1
B PASS FASS PASS ]
Code @1 APPLIANCE
0154455821981 POWER SUPPLY CORD POWER SUPPLY CORD
i I!IHIIIHIII\H\ i
LU Ry T/ 11 1] | I\III|II||||I|||HI\>I|I\| N
GEDUETE IS ad s TEST DATE: 15832088 TEST DATE: 15 09 2003
PERATOR : USER | DATE DUE : 15-89-2083 DATE DUE 15.83-2809 '
PASS OPERATOR : USER | OPERATOR : USER 1
— PASS PASS

1 tag, barcode system:

single (top label)

1 tag, barcode system:

double (bottom label)

2 tags, barcode system:

double

Examples of DUT labels

2 tags, barcode system:
single
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01 Autotest shortcut code
$ Separator
4455821981 DUT number

Refer to chapter 4.2.8.6 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).

QR code formats

The instrument also supports QR code format.
Autotest code, Appliance ID, Appliance name, Re-Test period, Location, and results of
tests can be represented by QR code.
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Appendix C — Country notes

This appendix C contains collection of minor modifications related to particular country
version. Some of the modifications mean modified characteristics of listed function
related to main chapters and others are additional functions. Some minor modifications
are also related to different requirements of the same market that are covered by
various suppliers.

C.1 List of country modifications

The following table contains current list of applied modifications.

Country | Related chapters Modification type | Note

NL 421,6.1.1,6.1.2, F.2 | Appended 6.1.2. replaced with F.2.2

F.2 Modification issues - NL

F.2.1 Autotest organizer

Modified screen examples:

Chapter 4.2.1

LIIE ORGHMIZER

Standard: UDETEL-TAZ
Device class b 1

Llisual test

I T I B ¢
Autotest organizer menu

Chapter 6.1.1

UDE ORGAMIZER UDE ORGAMIZER
Standard: UDETHL-TEZ Standard: UDETHL-TEZ
Device class H 1 | Device class L
isual test Cord lendth (Earth Bond
B < =E. 30 =0m

T N B B T I Y B &
Examples of Autotest organizer screen
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AUTOTEST-VIEW PARAMETERS
CODE: LUIDE

15-Jan—18 12: 37

UISUAL TEST
[ERETH_EOND |
THSULATION
INSULATION PROEE
SUE LERKAGE
SUE LEAKAGE FROBE
LEAKAGE
TOUCH LEAKAGE

W POLARITY TEST

|_EAck B NSAUE ASH B A ]

MODE
OUTPUT: 288mA™
LIMIT ¢ @.38%
TIME : BSs

! sindle

Autotest organizer view menu

F.2.2
A periodic test of an iron will be performed.

Example of creating a test sequence with autotest organizer

o

J

The iron can be classified as followed:

supply cord.

Example of test sequence configuration:

For a periodic testing, e.g. the NEN 3140 test is relevant.
The iron can be classified as a Class | DUT with isolated metal part and short

Displayed item Activity
Information that a test acc. to NEN 3140
1 | Standard: NEN 3140 ﬁee note) will be set.
ote:
O Option on request.
_ Selection of DUT safety class:

2 | DUT class: - Select Class |.

3 | Visual test _Information that visual test will be included
in the VDE / Class | 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

5 L of known supply cable length:

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

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

7 Classification of DUT:
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Heating elements L: >0.5 MQ

- Classify the iron as a standard DUT.

Insulation test

Information that insulation resistance
measurement of Class 2 parts will be

8 Accessible cond. Parts L: >2.0 MQ included in the (NEN / Class | / with isolated
accessible conductive parts) test procedure.
eakage test method: election of leakage current test method:
9Lk test method Selecti f leak t test method
- Select substitute leakage measurement.
imi evice type assify the iron as an standar wi
10 Limit / Device t Classify the i tandard DUT with
General device | <1 mA power <3.5 kW.
Touch leakage method: Substitute Information that substitute leakage current
11 | leakage 9 ' measurement class 2 parts will be included
Limit205mA in the (NEN / Class | / with isolated

accessible conductive parts) test procedure.

The following parameters can be viewed in general for all measurements / tests:

Measurement mode,

Output test voltage or current (except in visual test and TRMS current

measurement),
Pass level (except in visual test),

Measurement duration (except in visual test).
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F.2.3 Autotest codes

Pre-programmed autotest sequences table (NL)

Autotest shortcut code 01 02 03 04 05
L KL1
Description KL 1 ALG | KL 2 ALG | KL1 HEATERS | eksTROOMI KL3 ALG
Visual test %] M M 4| |
Output 200 mA ] 200 mA 200 mA [x]
Earth bond Limit 0.30 O 0.30Q 0.30 3]
Time 5s 3] 5s 5s (=
Output 500 V X 500 V
Insulation Limit 1.00 MQ Xl 0.25 MQ (] [x]
Time 5s 5s [x]
Output 500 V 500 V
Insulation (probe) Limit 2.00 MQ (X 0.50 MQ
Time (] 5s (] ] 5s
Output (x] [x] 40V (x] [x]
Sub leakage Limit X [x] 7 mA (x] [x]
Time (] [x] 5s 3] [x]
Output (x]
Sub leakage (probe) Limit (x]
Time (X
Output [x] 230V [x]
Differential leakage Limit [x] 0.5 mA [x]
Time [x] 10s [x]
QOutput (] [x] (] (x] [x]
Touch leakage Limit X [x] X (x] [x]
Time (] [x] (] (x] [x]
Output 230V 230V 230V 230V 5]
Power Limit X [x] (x] (x] [x]
Time 10's 10s 10 s 10s [x]
Output (]
TRMS clamp current | Limit (]
Time 3]
Polarity test (x]
Mode (] [x] (] (] [x]
Type ] = ] = E3]
Id RCD | K 3] (] (] [x]
RCD test Muti | ® B g g B
Fase (] [x] (] ] [x]
Test (] [x] (] (] [x]
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Pre-programmed autotest sequences table (cont’d)

Autotest shortcut code 06 07 08 09 10
Description KL1+2 HASPEL 5 M |[HASPEL 15 M|HASPEL 25 M| HASPEL 50 M
2.5 MM 2.5 MM 2.5 MM 2.5 MM
Visual test M M | M ™M
Output 200 mA  |200 mA 200 mA 200 mA 200 mA
Earth bond Limit 1.00 O 0.30 Q 0.50 O 0.70 O 1.00 Q
Time 5s 5s 5s 5s 5s
Output 500 V 500 V 500 V 500 V 500 V
Insulation Limit 1.00 MQ |1.00 MQ 1.00 MQ 1.00 MQ 1.00 MQ
Time 5s 5s 5s 5s 5s
. Output | 500 V (] [x]
z:f:&t)m" Limit | 2.00 MQ
Time 5s (x]
Output (x 3]
Sub leakage | Limit (x| (x]
Time (x] [x]
Sub leakage Qutput X X
be) Limit
(pro Time =
Diff ial Output | 230V (x]
Ie'alf;gzt'a Limit__ | 0.5mA =
Time 10s (] [x]
Touch Qutput 230V (x] [x]
leakage L|.m|t 0.25 mA (x [x]
Time 10s
Output | 230V
Power Limit (x]
Time 10s (x]
Output (]
st:ntc'amp Limit = =
Time (] [x]
Polarity test M normal M normal M normal M normal
Mode [x]
Type (]
Id RCD [x] [x]
RCD test Mult = =
Fase [x] [x]
Test [x] [x]
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Pre-programmed autotest sequences table (cont’d)

Autotest shortcut code 11 12 13 14
Description KL1 30mA| KL1 3L+N(VL KL2 KL1
PRCD 2E) LEKSTROOM LEKSTROOMTANG
Visual test M | M M
Output ]200 mA 200 mA (x] 200 mA
Earth bond Limit 0.30 O 0.30 O E3] 0.30 Q
Time 5s 5s (] 5s
Output |500 V 500 V (] [x]
Insulation Limit ~ |1.00 MQ 1.00 MQ [x] x]
Time 5s 5s 3]
Insulation Qutput £
(probe) L|.m|t x
Time (x]
Output (]
Sub leakage Limit
Time (]
Output (]
(Sp“r'g;z‘)’kage Limit =
Time (]
. . Output X 230V
:z':[(e;;;'"a' Limit = 0.5 mA
Time 10s
Output
Touch leakage Limit (x
Time (]
Output (] 230V
Power Limit (x]
Time (x] 10's
Output (] Enkel
TRMS clamp Limit 0.5 mA
Time 3] 5s
Polarity test (=
Mode Single ] [x] [x]
Type AC 3] E3) [x]
Id RCD | 30 mA (x] [x] [x]
RCD test Muli | 1 = = =
Fase (+) 3] E3] [x]
Test PRCD (x] [x] [x]
Note:

»  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
perfomed between EB/S test probe and test socket (PE terminal).
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