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Safety and operational considerations

1. Preface

Congratulations on your purchase of the PCE-ITE 55 SERIESinstrument and its accessories from
PCE Instruments.

The instrument design is based on big company experience, acquired

through many years of dealing with electric installation test equipment.

The PCE-ITE 55 SERIESinstrument is a professional, multifunctional, hand-held test instrument
intended to perform all the measurements required for verification of electrical safety of
installations in buildings.

The following measurements and tests can be performed:
[J Continuity tests,
O Insulation resistance tests,
[0 RCD testing,
[J Line / Loop impedance (with Loop RCD option) measurements,
[0 Voltage and frequency,
O Phase rotation,
0 Earth resistance (optional)
[0 EVSE measurements (optional)

The large TFT colour display with backlight offers easy to read results, indications,
measurement parameters and messages. The operation of the instrument is designed to be as
simple and clear as possible and no special training (reading this instruction manual would be
sufficient) is required in order to begin using the instrument.

The instrument is equipped with all accessories required in order to perform testing
comfortably. The soft carrying bag, included with the meter, protects the instrument and keeps
all accessories together making it simple and easy to move between locations.

2. Safety and operational considerations

2.1 Warnings and notes

To maintain the highest level of operator safety while carrying out various tests and

measurements, PCE Instruments strongly recommends keeping your PCE-ITE 55

SERIESinstruments in best possible condition and undamaged. When using the instrument,

consider the following general warnings:

a The gsymbol means »Mark on your equipment certifies that it meets
requirements of all subjected EU regulations. «

k4

a The

«

symbol means »This equipment should be recycled as electronic waste.

a The A symbol on the instrument means »Read the Instruction manual with
special care for safe operation«. The symbol requires an action!

a The A symbol means »Danger: risk of high voltage! «

a The Dsymbol means »Class Il: Double Insulated«. No need for safety
connection to Earth.
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o If the test equipment is used in a manner not specified in this user manual, the
protection provided by the equipment could be impaired!

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

o Stop using the instrument or any of the accessories if any damage is
noticed!

a If afuse blows in the instrument, follow the instructions in this manual in order
to replace it!

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

o Do not use the instrument in supply systems with voltages higher than 550
V!

a Service intervention or adjustment is only allowed to be carried out by
competent authorized personnel!

O Use only standard or optional test accessories supplied by your
distributor!

a The instrument comes supplied with rechargeable Ni-MH battery cells. The
cells should only be replaced with the same type as defined on the battery
compartment label or as described in this manual. Do not use standard
alkaline battery cells while the power supply adapter is connected, otherwise
they may explode!

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

o All normal safety precautions must be taken in order to avoid risk of
electric shock while working on electrical installations!

A Warnings related to measurement functions

Insulation resistance

o Insulation resistance measurement should only be performed on de-energized
objects!

o When measuring the insulation resistance between installation conductors, all loads
must be disconnected, and all switches closed!

a Do not touch the test object during the measurement or before it is fully
discharged! Risk of electric shock!

o Do not connect test terminals to external voltage higher than 550 V (AC or DC) in order
not to damage the test instrument!

Continuity functions
o Continuity measurements should only be performed on de-energized objects!
a Parallel impedances or transient currents may influence test results.

Testing PE terminal

o If phase voltage is detected on the tested PE terminal, stop all measurements
immediately and ensure the cause of the fault is eliminated before proceeding with
any activity!




Safety and operational considerations

Notes related to measurement functions

General

a

a

The “1” indicator means that the selected measurement cannot be performed
because of irregular conditions on input terminals.

Insulation resistance, continuity functions and earth resistance measurements can
only be performed on de-energized objects.

PASS / FAIL indication is enabled when limit is set. Apply appropriate limit value for
evaluation of measurement results.

In the case that only two of the three wires are connected to the electrical
installation under test, only voltage indication between these two wires isvalid.

Insulation resistance

a

If voltages of higher than 10 V (AC or DC) are detected between test terminals, the
insulation resistance measurement will not be performed.

Continuity functions

a If voltages of higher than 10 V (AC or DC) are detected between test terminals, the
continuity resistance test will not be performed.

o Before performing a continuity measurement, where necessary, compensate test lead
resistance.

RCD functions

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

O The measurement of contact voltage does not normally trip an RCD. However, the trip
limit of the RCD may be exceeded because of leakage current flowing to the PE
protective conductor or a capacitive connection between L and PE conductors.

0 The RCD trip-lock sub-function (function selector switch in LOOP position) takes longer
to complete but offers much better accuracy of fault loop resistance (in comparison to
the R. sub-result in Contact voltage function).

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

o The auto-test sequence (RCD AUTO function) stops when trip-out time is out of

allowable time period.

Loop impedance (with Loop RCD and / or Loop Rs option)

a

a
]

Isc depends on Z, Un and scaling factor

The current limit depends on fuse type, fuse current rating, fuse trip-out time

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

Fault loop impedance measurements will trip an RCD.

The measurement of fault loop impedance using trip-lock function does not normally trip
an RCD. However, the trip limit may be exceeded as a result of leakage current flowing
to the PE protective conductor or a capacitive connection between L and PE
conductors.

Line impedance

a

Isc depends on Z, Un and scaling factor
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o The current limit depends on fuse type, fuse current rating, fuse trip-out time
o The specified accuracy of tested parameters is valid only if the mains voltage is stable
during the measurement.

2.2 Batteries

A

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

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

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

o Rechargeable Ni-MH batteries (size AA) can be used. It is recommended only using of
rechargeable batteries with a capacity of 2300mAh or above.

a Do not recharge alkaline battery cells!

2.3 Charging

The batteries will begin charging whenever the power supply adapter is connected to the
instrument. The built-in protection circuits control the charging procedure and assure maximum
battery lifetime. The power supply socket polarity is shown in figure 2.1.

—@

Figure 2.1: Power supply socket polarity

Note:

Use only power supply adapter delivered from the manufacturer or distributor of the test
equipment to avoid possible fire or electric shock!

2.4 Precautions on charging of 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 long periods of time (more than 3 months).

When using an external intelligent battery charger, one complete discharging/charging cycle can
be performed automatically. After performing this procedure, a normal battery capacity should be
fully restored, and the operating time of the instrument will approximately meet the data set out in
the in the technical specification.

Notes:
o The charger in the instrument is a pack cell charger. This means that the cells are
connected in series during the charging so all of them must be in similar state
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(similarly charged, same type and age).

a If even one deteriorated battery cell (or just one of a different type e.g. capacity,
chemical design) can cause disrupted charging of the entire battery pack which could
lead to overheating of the battery pack and a significant decrease in the operating
time.

o If no improvement is achieved after performing several charging/discharging cycles,
the state of each individual battery cells should be determined (by comparing battery
voltages, checking them in a cell charger, etc). It is very likely that one or more of the
battery cells could have deteriorated.

0 The effects described above should not be mixed with the normal battery capacity
decrease over time. All charging batteries lose some of their capacity when
repeatedly charged/discharged. The actual decrease in capacity compared to the
number of charging cycles depends on the battery type. This information is normally
provided in the technical specification from battery manufacturer.

2.5. Standards applied

The PCE-ITE 55 SERIESinstrument is manufactured and tested in accordance with the
following regulations:

Electromagnetic compatibility (EMC)

EN 61326 Electrical equipment for measurement, control and laboratory use
— EMC requirements
Class B (Hand-held 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 61010-031 Safety requirements for hand-held probe assemblies for electrical

measurement and test

Functionality

EN 61557 Electrical safety in low voltage distribution systems up to 1000 Vac
and 1500 Vac — Equipment for testing, measuring or monitoring of
protective measures

Partl............ General requirements
Part2............ Insulation resistance
Part 3............ Loop resistance
Part4............ Resistance of earth connection and equipotential
bonding
Part5............ Resistance to earth
Parté6............ Residual current devices (RCDs) in TT and TN
systems
Part7........... Phase sequence
Part 10.......... Combined measuring equipment
DIN VDE 0100
EVSE
IEC 62955 Residual direct current detecting device (RDC-DD) to be used for mode 3

charging of electric vehicles

Note about EN and IEC standards:
o Text of this manual contains references to European standards. All standards of EN
B6XXXX (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.
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3. Instrument description
3.1. Front panel (depends on model)

—~

(UZ FCE.... INSTALLATION TESTER

Figure 3.1: Front panel

Legend:
1 - Function selector switch
2 - Setup key
3 - Exit/Back/Return key

4 - ON/OFF key, to switch the instrument on and off. The instrument will automatically switch off
(APO) after the last key press and no voltage is applied.

5 - Memory key

6 - Compensation key, to compensate for the test lead resistance in low-value resistance
measurements

7- Help key

8 - Up and down keys

9 - Left and right keys

10 - TEST key for starting / confirmation tests
11 - TFT color display
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3.2. Connector panel (depends on model)

Q@ § © 6

\. I CAT Il /1100V, CAT IV /300 v L1/L

Figure 3.2: Connector panel

Legend:

1 - Test connector.
Warning! Maximum allowed voltage between test terminals and ground is 600V!
Maximal allowed voltage between test terminals is 550 V!

2 - Socket for probe with Test push button

3 - Protection cover above USB-B connector

4- USB 3 connector. (depends on model)

5- USB B connector for data transfer (depends on model)

6 - Battery charger input (depends on model)

3.3. Back panel

Figure 3.3: Back panel

Legend:
1 - Battery/fuse compartment cover.
2 - Information label.

3 - Fixing screws for battery/fuse compartment cover.
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Figure 3.4.:
Legend
1. Fuse F3
2 Fuse F2.
1 JUTT Fuse F1.
4. Battery cells (size AA).
5. Battery contacts.

Battery and fuse compartment
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3.4. Bottom view - Information label

Function [EN61557range  |Accuracy |

0.10..2000 *+(3% of read. + 3 digits) Test current min. 200
at 2 Ohm

0.10Q..1999 O *+(5% of read. + 3 digits) Test current mme. 7 mA
Open arcuit voltage 5V

0.1 MQ...199.9 MO  |+(5% of read. + 3 digits)  |50/100/250V
0.1 MQ ... 199.9 MQ  (+(2% of read. + 3 digits)  [500/1000V
200 MO ... 299 MO i{lﬂ% of reud_] max. 15"1}!\

Insulahon resistance

0.0 ... 500ms IAM 6,10,30,100,300,
0.2xIAN ... 1.TxdAN (AC)=0. 500,650,1000mA
0.2xIAN .. 1.5dAN (A),

(IAN =30 mA)

0.2xIAN ... 2.2:dAN (A),

(IAN <30 mA)

0.2xIAN ... 2.2xAN (B)

3V ... 999V [-0%/+10%) of read.+5 digits

RCD Time
Current

Contact voltage

185V-266V;
321V-485V; 45Hz-65Hz
Loop: 93V-134V;
185V-266V; 45Hz-65Hz

0 ... 550V (45-400Hz) |+(2% of read. + 2 digits)
10.0 ... 499.9Hz +(0.2% + 1digits)

50 ... 550VAC
45 ... 400Hz

Phase rotation

Earth resistance

3.5. Carrying the instrument

7
4
2
7
7
5

Impedance -3 0.250...9999 O *+(5% of read. + 5 digits) 7 line L-L,L-N
0.250...9999 0 +(5% of read. + 5 digits)  |Z loop L-PE
0.750..19.99Q +(5% of read. + 10 digits) |Z loop L-PE non-inp
20 Q...9999 Q +(10% of read.) Line: 93V-134V;

1.00Q..9999 0O *+(5% of read. + 5 digits) 3-wire, 4-wire
6.00Q..9999 0 Speafhic earth resistance
=126.9Hz

Figure 3.5: Bottom panel information label

The neck strap supplied in standard set allows the instrument to be carried in a variety of
different ways. The operator can choose the most appropriate method based on the tasks they
are performing.

The instrument can be hung around operator's neck allowing the instrument to move freely.
This allows equipment to be moved quickly between test locations.
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4. Instrument operation

4.1.Meaning of symbols and messages on the Instrument display

The instrument display is divided into several sections:

Figure 4.1: Display outlook

Legend:

1 - Function line.
2 - Result field.
In this field the main result and sub-results are displayed.
3 - Status field
PASS/FAIL/ABORT/START/WAIT/WARNINGS status are displayed.
4 - Online voltage and output monitor.
Shows symbolized plugs, names the plugs depending on the measurements, always
shows the actual voltages.
5 - Options field
6 - Battery status indication
7 - Current time
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4.2.The online voltage and output terminal monitor

Online voltages are displayed together with test terminal
indication. All three test terminals are used for selected
measurement.

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

4.3.Message field - battery status

. Battery power indication.

Low battery indication. Battery pack is too weak to
guarantee correct result. Replace the batteries.

Recharging is shown by a LED near the supply socket.
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4.4.Status field - measurement warnings/results symbols

Active in function:

=
= [0)
Sé& S | g le| e 8
A Dangerous voltage X X X X X X X X X X X X
coMP  Test leads are compensated X X
! Measurement cannot be started X X X
N Dangerous voltage on PE X X X X X X X X X X X X
3 Resultis not ok X X X X X X X X X X X
«/  Resultis ok X X X X X X X X X X X
&o RCD open or tripped X X X X
oov RCD closed X X X X
P Measurement can be started X X X X X X X X X X X
ﬂ Temperature too high X X X X X X X
z Swap test leads X X X X X X X X X X X X
¥ wai X
-AVW Noise on signal X X X X X X X
£ Check fuses X X X X
REF  Reference measurement (optional) X
SF  Single fault in IT system (optional) X X X X X X X X

Figure 4-1 List of status symbols

4.5.Sound warnings

Short high sound button pressed

continued sound during continuity test when result is <35 Ohm
upwards sound attention, dangerous voltage applied

Short sound power off, end of measurement

downwards sound warnings (temperature, voltage at input, start not possible)
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Warning! Phase voltage on the PE terminal! Stop all the
Periodic sound measurements immediately and eliminate the fault before proceeding
with any activity!

4.6. Performing measurement

4.6.1. Measurement function/sub-function

The following measurements can be selected with the function selector switch:

0 Voltage/rotation/frequency measurement
Earth resistance

R Low

R Insulation

Line impedance

Loop (Loop RCD) impedance

RCD

EVSE measurement (option)

OCoo0DO0D

O

The function/sub-function name is highlighted on the display by default.

4.6.2. Selecting measurement function/sub-function

Using navigation keys AV select the parameter/limit value you want to edit. By using €4 p

keys the value for the selected parameter can be set.
Once the measurement parameters are set, the settings are retained until new changes are
made.

4.6.3. Performing tests

When > symbol is displayed test can be started by pressing the “TEST” button. After
completion of the test its result value and status will be displayed. In case of PASSED

measurement, result value will be displayed in black color along with the v status symbol. In
case of NOT PASSED measurement, the result value will be marked in red color along with the

X symbol.

4.7.Setup menu
To enter the Setup menu, press the SETUP key. In the Setup menu, the following actions can
be taken:
a Isc factor:
Set prospective short/fault current scaling factor
a Date/Time:
Set internal date and time
Calibration date (optional)
o RCD standard:
Select national standard for RCD testing, e.g EN61008 or BS7671
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o ELV:
Select voltage for ELV warning.
a Power off time:
Select time when device should switch off if not used.

a Cont timeout:
Select time-out when measurement should stop automatically.

a ISO timeout:
Select time-out when measurement should stop automatically.
O Supply system:
Select supply network/system, e.g. TN or IT.

a Device info:

Shows info about device, e.g. Firmware version
o Language:

Set the language

o Buzzer:
Set the options, when the buzzer should be active

a Backlight:
Set the level of the TFT display backlight

4.8. Help screen

The Help screens contain diagrams that show the correct use of the device.

Figure 4-8: example of a help screen

Press the HLP key to enter the help screen
Press the HLP key or the Exit/Back/Return key to exit the help screen
Press the Left and Right keys to switch to previous/next help screen
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5 Measurements
5.1 Insulation resistance

The Insulation resistance measurement is performed in order to ensure safety against electric
shock. Using this measurement, the following items can be determined:

a Insulation resistance between installation conductors,

Insulation resistance of non-conductive rooms (walls and floors),
Insulation resistance of ground cables,

Resistance of semi-conductive (antistatic) floors.

[y iy |

How to perform an insulation resistance measurement

Step 1 Select Insulation function with the function selector switch. The following
menu is displayed:

Figure 5-1: Insulation resistance measurement menu

Step 2 Set the following measuring parameter and limit values:

o Volt: Nominal test voltage,
o Limit: Low limit resistance value.

Step 3 Ensure that no voltages are present on the item for testing. Connect the test leads to
the PCE-ITE 55 SERIESinstrument. Connect the test cables to the item under test.
(see figure 5.2) to perform insulation resistance measurement.

Figure 5-2: Connection of universal test cable




Measurements

Step 4 Check the displayed warnings and online voltage/terminal monitor before starting
the measurement. If » is displayed, press the TEST key.
After the test is done, measured results are displayed, together with the e v
or ¥ indication (if applicable).

R insulation

R: 102 0Mo

Figure 5-3: Example of insulation resistance measurement results

Displayed results:

R, Insulation resistance,
Um........... Actual voltage applied to item under test

Warnings:

o Insulation resistance measurement should only be performed on de-energized
objects!

o When measuring the insulation resistance between installation conductors, all loads
must be disconnected and all switches closed!

o Do not touch the test object during the measurement or before it is fully
discharged! Risk of electric shock!

o In order to prevent damaging the test instrument, do not connect test terminals to an
external voltage higher than 550 V (AC or DC).

5.2 Continuity

Two continuity sub-functions are available:

o R Low, ca. 240mA continuity test with automatic polarity reversal.
a Low current (ca. 4mA) continuous continuity test (optional), useful when testing
inductive systems.

5.2.1 Rlow test

This function is used to test the resistance between two different points of the installation to
ensure that a conductive path exists between them. The test ensures that all protective
conductors, earth conductors or bonding conductors are correctly connected, terminated and
have the correct resistive value.

The measurement of the R Low resistance is performed with a test current of more than
200m@20hm. An automatic pole reversal of the test voltage and the test current is performed
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during the test. This test checks for any components (e.g. diodes, transistors, SCRs) that may
have a rectifying effect on the circuit which could cause problems when a voltage is applied.

This measurement completely complies with EN61557- 4 regulations.
How to perform a R Low resistance measurement
Step 1 Select the Continuity function with the function selector switch and select the R

Low mode with the A ¥ and <4»navigation keys. The following menu will be
displayed:

Figure 5-4: R Low resistance measurement menu

Step 2 Set the following limit value:

a Limit: limit resistance value using the A ¥ and <P navigation keys.

Step 3 Connect test cable to the PCE-ITE 55 SERIESinstrument. Before performing an R
Low resistance measurement, compensate for the test leads resistance as follows:

1. Short test leads first as shown in figure 5.5.

—N/L2

_ —N/L2
PE/L3 —pE/L?’7/‘B
UL 1— ULl

Figure 5-5: Shorted test leads

2 Press the COM key. After performing test leads compensation the
compensated test leads indicator COMP will be displayed in the statusline.

2. In order to remove any test lead resistance compensation, just press the COM
key again. After removing any test lead compensation, the compensation
indicator will disappear from the status line.
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Step 4

Step 5

Warnings:

Ensure that the item for testing is disconnected from any voltage source and it has
been fully discharged. Connect the test cables to the item under test.

Follow the connection diagrams shown in figures 5.6 and 5.7 to performa

R Low resistance measurement.

Check for any warnings and the online voltage/terminal monitor on the display before
starting the measurement. If everything is ok and the Dis shown, press the TEST
key.

After performing the measurement, the results appear on the display together with
the ™ or X indication (if applicable).

Figure 5-7: Examples of R Low resistance measurement results

Displayed results:

R Main LowQ resistance result (average of R+ and R- results),
R+............ LowQ resistance sub-result with positive voltage at Lterminal,
R-.s LowQ resistance sub-result with positive voltage at Nterminal.

0 Low-value resistance measurements should only be performed on de-energized
objects!
o Parallel impedances or transient currents may influence test results.
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Note:

o If voltage between test terminals is higher than 10 V the R Low measurement will not
be performed.

5.2.2 Continuity test
Continuous low-value resistance measurements can be performed without pole reversal of the test
voltages and a lower test current (a few mA). In general, the function serves as an ordinary Q-
meter with low-test current. The function can also be used to test inductive components such as
motors and coiled cables.

How to perform low current continuity measurement

Step 1 Select the Continuity function with the function selector switch and select the Cont
mode with the A ¥ and 4P navigation keys. The following menu will be displayed:

Figure 5-8: Continuity measurement menu

Step 2 Set the following limit value:
« Limit: limit resistance value using the A ¥ and
<Pnavigation keys.

Step 3 Connect test cable to the instrument and the item under test. Follow the connection
diagram shown in figures 5.10 and 5.11 to perform the Continuity measurement.

Figure 5-9: Connection of universal test cable
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Step 4 Check the warnings and online voltage/terminal monitor on the display before
starting the measurement. If everything is OK and the Dis shown, press the TEST
key to start the measurement. The actual measuring result with 8 or Xindication (if
applicable) will be displayed during the measurement.

As this is a continuous test, the function will require stopping. To stop the
measurement at any time press the TEST key again. The last measured result will

be displayed together with the W or X indication (if applicable).

Figure 5-10: Example of Low current continuity measurement result

Displayed result:

[ T Low current continuity resistance result.

I, Current used in the measurement
Warning:

a Low current continuity measurement should only be performed on de-energized
objects!

Notes:

o If a voltage of higher than 10 V exists between test terminals, the continuity
measurement will not be performed.
Before performing a continuity measurement, compensate for the test lead
resistance (if necessary).
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5.3 Testing RCDs

When testing RCDs, the following sub-functions can be performed:

o Contact voltage measurement,
O Trip-out time measurement,

a Trip-out current measurement,
0 RCD autotest.

In general, the following parameters and limits can be set when testing RCDs:

o Limit contact voltage,

o Nominal differential RCD trip-out current,

0 Multiplier of nominal differential RCD trip-out current,
a RCD type,

a Test current starting polarity.

For possible parameters that could be set look into specification tables at the end of this manual.

5.3.1 Limit contact voltage

Safety contact voltage is limited to 50 Vac for standard domestic area. In special environments
(hospitals, wet places, etc.) contact voltages up to 25 Vac are permitted. Limit contact voltage
can be set in contact voltage Uc function only!

5.3.2 Nominal differential trip-out current

Nominal differential current is the rated trip-out current of an RCD. The following RCD current
ratings can be set: 6 mA (*), 10 mA, 30 mA, 100 mA, 300 mA, 500 mA , 650 mA (*) and 1000
mA (*). (* optional)

5.3.3 Multiplier of nominal residual current

Selected nominal differential current can be multiplied by %, 1, 2 or 5.

5.3.4 RCD type and test current starting polarity

The PCE-ITE 55 SERIESinstrument enables testing of general (non-delayed) and selective
(time-
delayed) RCDs. The types of RCD the instrument is suitable for testing include:

e Alternating residual current (AC type), Lo

e Pulsating DC residual current (A type).
e pure or nearly pure DC residual current (B type) (depends on model).
e special RCDs for EVSE applications.

Test current starting polarity can be started with the positive half-wave at 0° or with the
negative half-wave at 180°.

S ~

positive start polarity (0°) negative start polarity (180°)
Figure 5-11: Test current started with the positive or negative half-wave
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5.3.5 Testing selective (time-delayed) RCDs

Selective RCDs demonstrate delayed response characteristics. Trip-out performance is
influenced due to pre-loading during measurement of contact voltage. In order to eliminate the
pre-loading a time delay of 30 s is inserted before performing the trip-out test.

5.3.6 Contact voltage

Leakage current flowing to the PE terminal causes a voltage drop across earth resistance,
which is called contact voltage (Uc). This voltage is present on all accessible parts connected to
the PE terminal and should be lower than the safety limit voltage.

The parameter contact voltage is measured without tripping-out the RCD. R, is a fault loop
resistance and is calculated as follows:

Displayed contact voltage relates to the rated nominal differential current of the RCD and is
multiplied by a safety factor. See the table 5.1 for detailed contact voltage calculation.

RCD type | Contact voltage Uc
é_vg Uc oc 1.05xIan
e Uc o 1.05x2xIan
:8 Uc oc 1.05%2 xlan
:2 Uc oc 1.05x252 xlan

Table 5-1: Relationship between Uc and Ian

How to perform contact voltage measurement

Step 1 Select the RCD function with the function selector switch and select the Uc mode with the
AV and 4P navigation keys. The following menu will be displayed:

Figure 5-12: Contact voltage measurement menu
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Step 2 Set the following measuring parameters and limit values:

e lan: Nominal residual current,
e Type: RCD type,
e Limit: Limit contact voltage.

Step 3 Connect the test leads to the instrument and follow the connection diagram
shown in figure 5.15 to perform contact voltage measurement.

Figure 5-13: Connection of plug test cable or universal test cable

Step 4 Check for any warnings and check the online voltage/terminal monitor on the

display before starting the measurement. If everything is ok and the » is shown,
press the TEST key. After performing the measurement, the results appear on the

display together with the N or ¥/ indication.

Figure 5-14: Example of contact voltage measurement results

Displayed results:

uc..coeee. Contact voltage.
Rl ... Fault loop resistance.
Limit ........ Limit earth fault loop resistance value according to BS 7671.

Notes:

o Parameters set in this function are also kept for all other RCD functions!

o The measurement of contact voltage does not normally trip an RCD. However, the trip
limit may be exceeded as a result of leakage currents flowing through the PE protective
conductor or a capacitive connection between the L and PE conductor.

0 RCD trip-lock sub-function (function selected to LOOP RCD option) takes longer to
complete but offers much better accuracy of a fault loop resistance result (in
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comparison with the R. sub-result in Contact voltage function).

5.3.7 Trip-out time

Trip-out time measurement is used to verify the effectiveness of an RCD. This is achieved by a
test simulating an appropriate fault condition. Trip-out times vary between standards and are

listed below.
Trip-out times according to BS EN 61008 / BS EN 61009:
VoxIan ' AN 2xaN 5xIaN
General (non- ta> 300 ms ta <300 ms ta <150 ms ta<40 ms
delayed) RCDs
Selective (time- ta > 500 ms 130 ms <tp< 60 ms <ty< 50ms <ty <
delayed) RCDs 500 ms 200 ms 150 ms
Trip-out times according to BS 7671:
VoxIan '’ Ian 2xIaN 5xlan
General (non- | ta > 1999 ms ta <300 ms ta <150 ms ta <40 ms
delayed) RCDs
Selective (time- | ta > 1999 ms 130 ms <tr< 60 ms <ty < 50ms <ty <
delayed) RCDs 500 ms 200 ms 150 ms
") Test current of Y2xlan cannot cause trip-out of the RCDs.
Trip-out times according to IEC 62955:
IaNdc 10xIaNdc 33xIaNdc
6 MADC RCDs | ta<10.000 ms | ta <300 ms ta <100 ms
IaAN 2xIaN 5xIaN 167xIaN
30 mAAC RCDs no trip ta <300 ms ta <80 ms ta <80 ms

How to perform trip-out time measurement

Step 1

Select the RCD function with the function selector switch and select the Time

mode with the A'VY and 4P navigation keys. The following menu will be
displayed:

Step 2

RCD time

Figure 5-15: Trip-out time measurement menu

Set the following measuring parameters:
e lan: Nominal differential trip-out current,

e Factor: Nominal differential trip-out current multiplier,
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Type: RCD type and
Pol.: Test current starting polarity.
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Step 3 Connect the leads to the instrument and follow the connection diagram shown in figure 5.15
(see the chapter 5.3.6 Contact voltage) to perform trip-out time measurement.

Step 4 Check for any warnings and check the online voltage/terminal monitor on the

display before starting the measurement. If everything is ok and the Dis shown,
press the TEST key. After performing the measurement, the results appear on the

display together with the " or Xindication.

RCD time
19.6ms

2.4V

Figure 5-16: Example of trip-out time measurement results

Displayed results:

| UTPTTTT Trip-out time,
Uc....oo.. Contact voltage.

a Parameters set in this function are also transferred onto all other RCD functions!

a RCD trip-out time measurement will be performed only if the contact voltage at
nominal differential current is lower than the limit set in the contact voltage setting!

o The measurement of the contact voltage in pre-test does not normally trip an RCD.
However, the trip limit may be exceeded as a result of leakage current flowing
through the PE protective conductor or a capacitive connection between L and PE
conductors.

5.3.8 Trip-out current

This test is used to determine the minimum current required to trip the RCD. After the
measurement has been started, the test current generated by the instrument is continuously
increased, starting at 0.2xIan to 1.1xlan (to 1.5x1an / 2.2x1an (Ian =10 mAfor pulsating DC residuall
currents), until the RCD trips.

How to perform trip-out current measurement

Step 1 Select the RCD function with the function selector switch and select the Ramp mode
with the AW and 4P navigation keys. The following menu will be displayed:
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Figure 5-17: Trip-out current measurement menu

Step 2 By using cursor keys the following parameters can be set in this
measurement:

e |an: Nominal residual current,
e Type: RCD type,
e Pol.: Test current starting polarity.

Step 3 Connect the test leads to the instrument and follow the connection diagram shown in
figure 5.15 (see the chapter 5.3.6 Contact voltage) to perform trip- out current
measurements.

Step 4 Check for any warnings and check the online voltage/terminal monitor on the

display before starting the measurement. If everything is ok and the Dis shown,
press the TEST key. After performing the measurement, the results appear on the

display together with the W or ¥ indication.

Figure 5-18: Example of trip-out current measurement result

Displayed results:

I Trip-out current,
Uci........... Contact voltage,
| SRS Trip-out time.
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Notes:

a Parameters set in this function are also kept for other RCD functions!

a RCD trip-out current measurement will be performed only if the contact voltage at
nominal differential current is lower than set limit contact voltage!

o The measurement of contact voltage in the pre-test does not normally trip an RCD.
However, the trip limit may be exceeded as a result of leakage current flowing through
the PE protective conductor or a capacitive connection between L and PE conductors.

5.3.9  Autotest

The purpose of the autotest function is to perform a complete RCD testing and measurement of
most important associated parameters (contact voltage, fault loop resistance and trip-out time
at different fault currents) with one press of a button. If a faulty parameter is noticed during the
autotest, the test will stop to highlight the need for further investigation.

Notes:

e Themeasurementof contactvoltageinthe pre-testdoes notnormally tripan RCD.
However, the trip limit may be exceeded as a result of leakage current flowing
throughthe PE protective conductor or a capacitive connection between Land PE

conductors.
e The autotest sequence stops when the trip-out time is out of allowed time period.

5.3.9.1 How to perform RCD autotest

Step 1 Select the RCD function with the function selector switch and select the Auto mode
with the AV and 4P navigation keys. The following menu will be displayed:

RCD auto

Figure 5-19: RCD autotest menu

Step 2 Set the following measuring parameters:

¢ lan: Nominal differential trip-out current,
e Type: RCD type.

Step 3 Connect the test leads to the instrument and follow the connection diagram shown
in figure 5.15 (also see the chapter 5.3.6 Contact voltage) to perform the RCD
autotest.
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Step 4

Check for any warnings and check the online voltage/terminal monitry. on the

display before starting the measurement. If everything is ok and the  is shown,
press the TEST key. The autotest sequence will then start to run asfollows:

1. Trip-out time measurement with the following measurement parameters:

e Test current of Ian,
e Test current started with the positive half-wave at 0°.

Measurement normally trips an RCD within allowed time period. The following menu
is displayed:

Figure 5-20: Step 1 RCD autotest results

After re-activating the RCD, the autotest sequence automatically proceeds with
step 2.

2. Trip-out time measurement with the following measurement parameters:

e Test current of Ian,
e Test current started with the negative half-wave at 180°.

Measurement normally trips an RCD. The following menu is displayed:

Figure 5-21: Step 2 RCD autotest results

After re-activating the RCD, the autotest sequence automatically proceeds with
step 3.

3. Trip-out time measurement with the following measurement parameters:
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e Test current of 5x Ian,
e Test current started with the positive half-wave at 0°.

Measurement normally trips an RCD within allowed time period. The following menu
is displayed:

Figure 5-22: Step 3 RCD autotest results

After re-activating the RCD the autotest sequence automatically proceeds with
step 4.

4. Trip-out time measurement with the following measurement parameters:

e Test current of 5x lan,
e Test current started with the negative half-wave at 180°.

Measurement normally trips an RCD within allowed time period. The following menu
is displayed:

RCD auto

Figure 5-23: Step 4 RCD autotest results

After re-activating the RCD the autotest sequence automatically proceeds with
step 5.

5. Trip-out time measurement with the following measurement parameters:

e Test current of Yax Ian,
e Test current started with the positive half-wave at 0°.
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Measurement does not normally trip an RCD. The following menu is
displayed:

RCD auto
19.7ms
18.6ms
>300ms

----mA
Sy

Figure 5-24: Step 5 RCD autotest results

After performing step 5 the RCD autotest sequence automatically proceeds with
step 6.

6. Trip-out time measurement with the following measurement parameters:

e Test current of Yax Ian,
e Test current started with the negative half-wave at 180°.

Measurement does not normally trip an RCD. The following menu is
displayed:

19.7ms 19.2ms
x5: 18.6ms 18.3ms
X%: >300ms >300ms
- ----MA ----mA
----V

Figure 5-25: Step 6 RCD autotest results

7. Ramp test measurement with the following measurement parameters:

e Test current started with the positive half-wave at 0°.

This measurement determine the minimum current required to trip the
RCD. After the measurement has been started, the test current generated
by the instrument is continuously increased, until the RCD trips. The
following menu is displayed:
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19.7ms 19.2ms
x5: 18.6ms 18.3ms
x%: >300ms >300ms
-: 30.0mA ----mA
----V

Figure 5-26: Step 7 RCD autotest results

8. Ramp test measurement with the following measurement parameters:

e Test current started with the negative half-wave at 180°.

This measurement determine the minimum current required to trip the
RCD. After the measurement has been started, the test current generated
by the instrument is continuously increased, until the RCD trips. The
following menu is displayed:

RCD auto

Figure 5-27: Step 8 RCD autotest results

Displayed results:

x1 (left)......... Step 1 trip-out time result, t3 (Ian, 0°),
x1 (right)....... Step 2 trip-out time result, t4 (Ian, 180°),
x5 (left)......... Step 3 trip-out time result, t5 (5x lan, 0°),

X5 (right)....... Step 4 trip-out time result, t6 (5x lan, 180°),
XY (left)........ Step 5 trip-out time result, t1 (%2xlan, 0°),
X% (right)......Step 6 trip-out time result, t2 (Y2xlan, 180°),

A (+)......... Step 7 trip-out current ((+) positive polarity)
IA(G).......... Step 8 trip-out current ((-) negative polarity)
UcC .o Contact voltage for rated Ian.
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Note:

o the x1 Auto tests will be automatically skipped for RCD type B with rated residual
currents of Ian = 1000mMA

o the x5 Auto tests will be automatically skipped in the following cases:
RCD type AC with rated residual currents of Ian = 1000mA
RCD type A and B with rated residual currents of Ian >= 300 mA

o Inthese cases, the auto test result passes if the t1 to t4 results pass, and on the
display are omitted t5 and t6.

5.3.10 WARNINGS

0 Leakage currents in the circuit following the residual current device (RCD) may
influence the measurements.

o Special conditions in residual current devices (RCD) of a particular design, for
example of type S (selective and resistant to impulse currents) shall be taken into
consideration.

a equipment in the circuit following the residual current device (RCD) may cause a
considerable extension of the operating time. Examples of such equipment might be
connected capacitors or running motors.

5.4 Fault loop impedance and prospective fault current

The loop impedance function has three sub-functions available:

LOOP IMPEDANCE sub-function performs a fast fault loop impedance measurement on
supply systems which do not contain RCD protection.

LOOP IMPEDANCE RCD trip-lock sub-function performs fault loop impedance
measurement on supply systems which are protected by RCDs

LOOP IMPEDANCE Rs sub-function with configurable RCD-value performs fault loop
impedance measurement on supply systems which are protected by RCDs

54.1 Faultloop impedance

The fault loop impedance measures the impedance of the fault loop in the event that a short-
circuit to an exposed conductive part occurs (i.e. a conductive connection occurs between the
phase conductor and protective earth conductor). In order to measure loop impedance, the
instrument uses a high-test current.

Prospective fault current (IPFC) is calculated on the basis of the measured resistance as
follows:

Uy X scaling factor

Ippr =
pre ZL—PE
Where:
Nominal input voltage Un | Voltage range
115V (93 V < ULpre <134 V)
230V (185 V < ULpe <266 V)
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How to perform fault loop impedance measurement

Step 1 Select the LOOP function with the function selector switch and selectthe LOOP
mode with the AV and 4P navigation keys. Then select desired Type (select

various types or custom or off), Time and Curr option values with the AVY and 4P
navigation keys. The following menu is displayed:

Figure 5-28: Loop impedance measurement menu

Step 2 Connect the test leads to the instrument and follow the connection diagram
shown in the figure 5.29 to perform fault loop impedance measurement.

Figure 5-29: Connection of plug cable and universal test cable

Step 3 Check for any warnings displayed on the screen and check the online
voltage/terminal monitor before starting the measurement. If everything is ok and

the ¥ is shown, press the TEST key. After performing the measurement, the test
results will appear on the display.
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Loop impedance

Figure 5-30: Example of loop impedance measurement results

Displayed results:

Zeeeennnnn Fault loop impedance,
Isc..cccunneee. Prospective fault current (displayed in amps),

Notes:

O The specified accuracy of test parameters is valid only if mains voltage is stable during

the measurement.
a The Fault loop impedance measurement trips RCD protected circuits.

5.4.2  The fault loop impedance test RCD (for RCD protected circuits)

The fault loop impedance is measured with a low test current to avoid tripping the RCD. This
function can also be used for fault loop impedance measurement in system equipped with
RCDs which have a rated trip-out current of 30 mA and above.

Prospective fault current (IPFC) is calculated on basis of measured resistance as
follows:

Uy X scaling factor

Ippc =

ZL—PE
Where:
Nominal input voltage Un | Voltage range
115V (93 V < ULpe <134 V)
230V (185 V < ULpe 266 V)
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How to perform RCD trip-lock measurement

Step 1

Step 2

Step 3

Select the LOOP function with the function selector switch and select the RCD
mode with the AV and 4P navigation keys. Then select desired Type (select
various types or custom or off), Time and Curr option values with the A'VY and <
P navigation keys. The following menu is displayed:

Figure 5-31: Trip-lock function menu

Connect the appropriate test leads to the instrument and follow the
connection diagram shown in figure 5.13 to perform RCD trip-lock
measurement (see chapter 5.3.6 Contact voltage).

Check for warnings on the display and check the online voltage/terminal monitor
before starting the measurement. If everything is ok and the » is shown, press the
TEST key. After performing the measurement, the results will appear on the display.

Figure 5-32: Example of fault loop impedance measurement results using RCD function

Displayed result:

YA Fault loop impedance,

T Prospective fault current,
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Notes:

o The measurement of fault loop impedance using trip-lock function does not normally
trip an RCD. However, if the trip limit may be exceeded as a result of leakage current
flowing through the PE protective conductor or a capacitive connection between L
and PE conductors.

o The specified accuracy of test parameter is valid only if mains voltage is stable during
the measurement.

5.4.3  The faultloop impedance test Rs (for adjustable current)

The fault loop impedance is measured with a low test current to avoid tripping the RCD. It is
possible to adjust the value of the RCD, while the test current depends on the chosen value. By
this function it is possible to test each RCD-type with the maximum possible current without
tripping the RCD.

Prospective fault current (IPFC) is calculated on basis of measured resistance as
follows:

Uy X scaling factor

Ippc =

ZL—PE
Where:
Nominal input voltage Uy | Voltage range
115V (93 V < ULpe <134 V)
230V (185 V < ULpe <266 V)
How to perform Rs trip-lock measurement
Step 1 Select the LOOP function with the function selector switch and select the Rs

mode with the A'VY and 4P navigation keys. Then select desired Type (select
various types or custom or off), current, Limit and scaling factor option values
with the AW and 4P navigation keys. The following menu is displayed:

Figure 5-333: Loop impedance Rs function menu

Step 2 Connect the appropriate test leads to the instrument and follow the
connection diagram shown in figure 5.13 to perform RCD trip-lock
measurement (see chapter 5.3.6 Contact voltage).
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Step 3 Check for warnings on the display and check the online voltage/terminal monitor
before starting the measurement. If everything is ok and the » is shown, press the
TEST key. After performing the measurement, the results will appear on the display.

Loop impedance Rs

Figure 5-344: Example of fault loop impedance measurement results using Rs function

Displayed result:

Zoeeeernnnnn Fault loop impedance,
T Prospective fault current,

Notes:

a The measurement of fault loop impedance using trip-lock function does not normally
trip an RCD. However, if the trip limit may be exceeded as a result of leakage current
flowing through the PE protective conductor or a capacitive connection between L
and PE conductors.

O The specified accuracy of test parameter is valid only if mains voltage is stable during
the measurement.

5.5 Line impedance and prospective short-circuit current

The line impedance is a measurement of the impedance of the current loop when a short-

circuit to the neutral conductor occurs (conductive connection between phase conductor

and neutral conductor in single-phase system or between two phase conductors in three-

phase system). A high test current is used to perform the line impedance measurement.
Prospective short circuit current is calculated as follows:

Uy X scaling factor

Ippc Zin
Where:
Nominal input voltage Uy | Voltage range
115V (93 V <Urpe<134V)
230V (185 V <ULpe <266 V)
400V (321V < ULpe <485V)

How to perform line impedance measurement
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Step 1 Select the LINE IMPEDANCE function with the function selector switch. Then
select desired Type (select various types or custom or off), Time and Curr option

values with the AV and 4P navigation keys. The following menu is displayed:

Figure 5-35: Line impedance measurement menu

Step 2 Connect the appropriate test leads to the instrument and follow the connection
diagram shown in figure 5.36 to perform phase-neutral or phase- phase line
impedance measurement.

Figure 5-356: Line impedance measurement

Step 3 Check for warnings displayed on the screen and check the online voltage/terminal
monitor before starting the measurement. If everything is ok and the » is shown,
press the TEST key. After performing the measurement, the results will appear on
the display.
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Line impedance

Figure 5-367: Example of line impedance measurement results

Displayed results:

Zoeoennnn, Line impedance,

IsCovvnriinnnnn, Prospective short-circuit current,
Notes:

O The specified accuracy of the test parameter is valid only if mains voltage is stable
during the measurement.

5.5.1 Voltage drop test

The voltage drop function is a measurement of the line impedance (see chapter 5.5) and

result is compared to a reference result which has been taken before on some other point
of the installation (usually the entry point since this point has the lowest impedance). The
voltage drop in %, the impedance and the prospective short circuit current are shown.

The voltage drop in % is calculated as follows:

_ (Z — Zggp) X Iy

AU
Uy

How to perform voltage drop measurement

Step 1 Select the LINE IMPEDANCE function with the function selector switch and select
Voltage drop with the AW and € P>navigation keys. Then select desired Type
(select various types or custom or off), Time and Curr option values with the AW
and 4P navigation keys. The following menu is displayed:
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Step 2

Step 3

Step 4

Voltage drop

Figure 5-378: Voltage drop measurement menu

Connect the appropriate test leads from the reference point to the instrument and
follow the connection diagram shown in figure 5.36 to perform phase-neutral or
phase- phase line impedance measurement.

Press COM key and ‘REF’ will be shown in display. The device is then ready to
take the measurement of the reference position in the installation. Check for
warnings displayed on the screen and check the online voltage/terminal monitor
before starting the measurement. If everything is ok and the » is shown, press the
TEST key. After performing the measurement, the result for Zref will appear on the
display.

Connect the appropriate test leads from the tested point to the instrument and
follow the connection diagram shown in figure 5.36 to perform phase-neutral or
phase- phase line impedance measurement. Check for warnings displayed on the
screen and check the online voltage/terminal monitor before starting the
measurement. If everything is ok and the ¥ is shown, press the TEST key. After
performing the measurement, the results will appear on the display.

Voltage drop

Figure 5-389: Example of voltage drop measurement results
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Notes:

Displayed results:

AU........... voltage drop of the test point compared to the reference point
Zref ... Line impedance of the reference point

Zoeernnnn, Line impedance of the test point

IsCvriiiinnnns Prospective short-circuit current of the test point

o The specified accuracy of the test parameter is valid only if mains voltage is stable

during the measurement.
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5.6 Phase sequence testing

In practice, we often deal with the connection of three-phase loads (motors and other electro-
mechanical machines) to three-phase mains installation. Some loads (ventilators, conveyors,
motors, electro-mechanical machines, etc.) require a specific phase rotation and some may
even be damaged if the rotation is reversed. This is why it is advisable to test phase rotation
before connection is made.

How to test the phase sequence

Step 1 Select the VOLTAGE function with the function selector switch. The following menu is

displayed:

Figure 5-40: Phase rotation test menu

Step 2 Connect test cable to the PCE-ITE 55 SERIESinstrument and follow the
connection diagram shown in figure 5.41 to test phase sequence.

Figure 5-41: Connection of universal test cable and optional three phase cable

Step 3 Check for warnings on the display and check the online voltage/terminal monitor.
The phase sequence test is a continuously running test hence the results will be
displayed as soon as the full test lead connection to the item under test has been
made. All three-phase voltages are displayed in order of their sequence represented
by the numbers 1, 2 and 3.
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Figure 5-42: Example of phase sequence test result

Displayed results:

Freq.............. Frequency,
Rotation ....... Phase sequence,
e Irregular rotation value.

5.7 Voltage and frequency

Voltage measurements should be carried out regularly while dealing with electric installations
(carrying out different measurements and tests, looking for fault locations, etc.). Frequency is

measured for example when establishing the source of mains voltage (power transformer or
individual generator).

How to perform voltage and frequency measurement

Step 1 Select the VOLTAGE function with the function selector switch. The following
menu is displayed:

Figure 5-43: Voltage and frequency measurement menu
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Step 2 Connect test cable to the PCE-ITE 55 SERIESinstrument and follow the
connection diagram shown in figure 5.44 to perform a voltage and frequency
measurement.

Figure 5-394: Connection diagram

Step 3 Check the displayed warnings. The Voltage and Frequency test continually runs,
showing fluctuations as they occur, these results are shown on the display during
measurement.

Figure 5-405: Examples of voltage and frequency measurements

Displayed results:

UL-N...... Voltage between phase and neutral conductors,
U L-PE .....Voltage between phase and protective conductors,
U N-PE.....Voltage between neutral and protective conductors.

When testing three-phase system the following results are displayed:

ul-2... Voltage between phases L1 and L2,
Ul-3.... Voltage between phases L1 and L3,
uz-3 ... Voltage between phases L2 and L3,
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5.8 Earth Resistance
5.8.1. Earth Resistance (Re) - 3-wire, 4wire

PCE-ITE 55 SERIESallows resistance to earth measurement using 3-wire and 4wire
measuring method.

How to perform Earth Resistance measurement
Step 1 Select the Earth Resistance function with the function selector switch and select the

Re mode with the AW and €4 P>navigation keys. The following menu will be
displayed:

Figure 5-416: Earth Resistance (Re) measurement menu

Step 2 Set the following limit value:

e Limit: limit resistance value using the A ¥ and
<P navigation keys.

Step 3 Follow the connection diagram shown in figures 5.47 to perform the Earth
Resistance measurement with 4 wires.

Figure 5-47: 4 wire connection diagram
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Follow the connection diagram shown in figures 5.48 to perform the Earth
Resistance measurement with 3 wires (ES connected to E).

Figure 5-48: 3 wire connection diagram

Step 4 Check for any warnings and the online voltage/terminal monitor on the display before
starting the measurement. If everything is ok and the Dis shown, press the TEST
key.

After performing the measurement, the results appear on the display together with
the ™ or X indication (if applicable).

Figure 5-49: Example of resistance to earth measurement results

Displayed result:
Re...... resistance to earth.
RS.icviinns Resistance of S (potential) probe
Rh............ Resistance of H (current) probe

Notes:

o If a voltage of higher than 10 V exists between test terminals, the Earth
Resistance measurement will not be performed.
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5.8.2. Specific earth resistance (Ro)

It is advisable to measure Earth Resistivity, when defining parameters of earthing system (required
length and surface of earth electrodes, most appropriate depth of installing earthing system etc.) in
order to reach more accurate calculations.

How to perform Specific Earth Resistance measurement

Step 1 Select the Earth Resistance function with the function selector switch and select the
Ro mode with the AV and 4P navigation keys. The following menu will be
displayed:

Figure 5-50: Specific Earth Resistance (Ro) measurement menu

Step 2 Set the following limit value:

o Distance: set distance “a” between test rods using the A ¥ and
<Pnavigation keys.

Step 3 Follow the connection diagram shown in figures 5.51 to perform the Specific Earth
Resistance measurement.

Figure 5-51: Connection diagram
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Step 4 Check for any warnings and the online voltage/terminal monitor on the display before
starting the measurement. If everything is ok and the Dis shown, press the TEST
key.

After performing the measurement, the results appear on the display together with
the Y or X indication (if applicable).

Figure 5-52: Example of specific earth resistance measurement results

Displayed result:

Ro...... specific earth resistance.
Rs............ Resistance of S (potential) probe
Rh............ Resistance of H (current) probe

Notes:

o If a voltage of higher than 10 V exists between test terminals, the Earth
Resistance measurement will not be performed.
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6 Maintenance

6.1. Replacing fuses
There are three fuses under back battery cover of the PCE-ITE 55 SERIESinstrument.

a F3

M 0.315 A/250V, 20x5 mm
This fuse protects internal circuitry of low-value resistance function if test probes are connected
to the mains supply voltage by mistake.

o F1,F2
F4 A/500V, 32x6.3 mm
General input protection fuses for the L/L1 and N/L2 test terminals.

Warnings:

A Disconnect any measuring accessory from the instrument and ensure that the instrument
is turned off before opening the battery/fuse compartment cover, hazardous voltage can exist

inside this compartment!
o Replace any blown fuses with exactly the same type of fuse. The instrument can be
damaged and/or operator’s safety impaired if this is not performed!

The Position of fuses can be seen in figure 3.4 in chapter 3.3 Back panel.

6.2. Cleaning

No special maintenance is required for the housing. To clean the surface of the instrument
use a soft cloth slightly moistened with soapy water or alcohol. Then leave the instrument to
dry totally before use.

Warnings:

o Do not use liquids based on petrol or hydrocarbons!
o Do not spill cleaning liquid over the instrument!

6.3. Periodic calibration

It is essential that the test instrument is 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. Please contact your
dealer for further information.

6.4. Service

For repairs under warranty, or at any other time, please contact your distributor. Unauthorized
person(s) are not allowed to open the PCE-ITE 55 SERIESinstrument. There are no user
replaceable components inside the instrument, except for the three fuses inside the battery
compartment, refer to chapter 6.1 Replacing fuses.
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6.5. Batteries

a Prevent Memory Effect
Discharge and recharge the nickel-metal hydride battery’s full once in a while. This

helps to keep the battery healthy by avoiding crystal development in discharged areas.

0 Exercise the Battery
Do not leave the battery unused for a longer period. This allows crystals to develop,
which reduces the battery’s ability to hold a charge. A new battery break procedure
should be applied to a dormant battery to regain its ability to work properly.

0 New Battery Break-in
New batteries must be fully charged before use since they are bought in discharged
conditions. It is essential to charge and discharge the battery completely so that it can
regain its maximum rated capacity.




Technical specifications

7 Technical specifications

7.1

Insulation resistance

Insulation resistance (nominal voltages 50Vbc)

Measurement range according to 61557 from 50kQ-80MQ

Measuring range (MQ) |Resolution (MQ) Accuracy
0.1 +80.0 (0.100...1.999) 0.001 +(5 % of reading +
(2.00 ... 80.00) 0.01 3 digits)
Insulation resistance (nominal voltages 100 Vboc and 250 Vbc)
Measurement range according to 61557 from 100kQ-199.9MQ
Measuring range (MQ) |Resolution (MQ) Accuracy
0.1 +199.9 (0.100...1.999) 0.001 +(5 % of reading +
(2.00 ... 99.99) 0.01 3 digits)
(100.0...199.9) 0.1
Insulation resistance (nominal voltages 500 Vbc and 1000 Vobc)
Measurement range according to 61557 from 500kQ-199.9MQ
Measuring range (MQ) |Resolution (MQ) Accuracy
0.1 -199.9 (0.100...1.999) 0.001 +(2 % of reading +
(2.00 ... 99.99) 0.01 3 digits)
(100.0...199.9) 0.1
200 + 999 (200 ...999) 1 +(10 % of reading)
Voltage

Measuring range (V)

Resolution (V)

Accuracy

0+ 1200

+(3 % of reading + 3 digits)

Nominal voltages...............
Open circuit voltage............
Measuring current .............
Short circuit current ...........

The number of possible tests

with a new set of batteries

Auto discharge after test.

50Vbc, 100 Vbc, 250 Vpc, 500 Vpc, 1000 Voc
-0 % / +20 % of nominal voltage

min. 1 mA at Rn=Unx1 kQ/V

.................. max. 15 mA

up to 1000 (with 2300mAh battery cells)

In case the instrument gets moistened the results could be impaired. In such case it is
recommended to dry the instrument and accessories for at least 24 hours.

7.2  Continuity resistance
7.2.1 Low R (depends on model)

Measuring range according to EN61557-4 is 0.1 Q + 1999 Q.

Measuring range (Q)

Resolution (Q)

Accuracy

0.1+20.0

(0.10Q...19.99 Q) 0.01 Q

+(3 % of reading + 3 digits)

20.0 = 1999

Q

(20.0Q...99.9 Q) 0.
1

1
(100Q...1999Q) 1Q

(5% of reading)
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Open-circuit voltage ...........cccevvvevnennnn. 5 Vbc

Measuring Current .........ccceeeeeeeeeeeennnnnns min. 200 mA into load resistance of 2 Q
Testlead compensation ..................... upto5Q

The number of possible tests

with a new set of batteries................... up to 1400 (with 2300mAh battery cells)

Automatic polarity reversal of the test voltage.

7.2.2 Low current continuity

Measuring range (Q) Resolution (Q) Accuracy
0.1 +1999 (01Q..999Q) 01Q +(5 % of reading + 3 digits)
(100.0Q...19990Q) 1 Q
Open-circuit voltage ............cccoeeeieinns 5 Vbc
Short-circuit current ..............cooovveennn. max. 7 mA
Test lead compensation ...................... upto5 Q

7.3  RCD testing
7.3.1 General data

Nominal residual current ................ 6mA (*), 10 mA, 30 mA, 100 mA, 300 mA, 500 mA,
650mA (*), 1000 mA (*)

Nominal residual current accuracy.... -0 / +0.1:Ia; Ia = Ian, 2xIan, 5xlan
-0.1:1a/ +0; la = YaxlaN

Test current shape ............ccc Sine-wave (AC), DC (B), pulsed (A) (*)

RCD tyPe..vvveeee e, general (G, non-delayed), selective (S, time-
delayed), EVSE (*)

Test current starting polarity ................ 0° or 18Q°

Voltage range..........cceevvvevvviiiieeeeeeeeenns 93V-134V; 185V-266V; 45Hz-65Hz

(*) depends on model

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

oXIaN 1XIan 2XIaN 5xlan RCD IA

IaN A

(MA) AC | A B AC A B AC A B AC A B C A|B
6(*) |3 21 |3 6 12 12 12 24 24 | 30 60 60 VI ivi|vY
10 5 3,5 5 |10 20 20 | 20 40 40 | 50 100 100 |V |V |V
30 15 (10,5] 15 | 30 42 60 | 60 84 120 | 150 212 300 |V |V |V
100 |50 | 35 50 | 100 | 141 200 | 200 | 282 | 400 | 500 707 | 1000 | v |V |V
300 | 150|105 | 150 | 300 | 424 600 | 600 | 848 na | 1500 | na na Viv|v
500 | 250|175 | 250|500 | 707 | 1000 | 1000 | 1410 | na | 2500 | na na vVivi|v
?*?0 325|228 | 325|650 |919 | 1300|1300 | na na | na na na Viv|v
1000 Vil
*) 500 | 350 | 500 | 1000 | 1410 na 2000 | na na | na na na

(na) not available / (*) depends on model)

H
(o)}
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7.3.2 Contact voltage

Measuring range according to EN61557-6 is 3.0 V + 49.0 V f. limit contact voltage 25 V.
Measuring range according to EN61557-6 is 3.0 V + 99.0 V for limit contact voltage 50 V.

Measuring range (V) Resolution (V) Accuracy
3.0+9.9 0.1 (-0%/+10%) of reading + 5
' digits
10.0+99.9 0.1 (-0%/+10%) of reading + 5
) digits
Testcurrent ..., max. 0.5xIan
Limit contact voltage............ccccvevvvevveennnnes 25V,50V

: : U
Fault loop resistance at contact voltage is calculated as R = ~°.

L
I
AN

7.3.3 Trip-out time

Complete measurement range corresponds to EN61557-6 requirements. Specified
accuracies are valid for complete operating range.

Measuring range (ms) Resolution (ms) Accuracy
0.0 + 500.0 0.1 +3 ms
TEeSt CUIMENT ...eeeie e Yox|an, 1aN, 2x1aN, 5xIaN

Multipliers not available see test current selection table

7.3.4 Trip-out current

Measurement range corresponds to EN61557-6 for IaN =210mA. Specified accuracies are
valid for complete operating range.

Measuring range la Resolution Ia IAccuracy
0.2xIan + 1.1xIan (AC type) 0.05xIaN +0.1xIaN
0.2xlan + 1.5xIaN (A type, 1ax>30 mA) 0.05xIan +0.1xIaN
0.2xlaNn + 2.2xIaN (A type,lan=10 mA) 0.05xIan +0.1xIaN
0.2xIaN + 2.2xIan (B type) 0.05xIaN +0.1xIaN
Trip-out time
Measuring range (ms) Resolution (ms) Accuracy
0+ 300 1 +3 ms
Contact voltage
Measuring range (V) Resolution (V) Accuracy
3.0+9.9 0.1 (-0%/+10%) of
reading + 5 digits
10.0 +99.9 0.1 (-0%/+10%) of
reading + 5 digits
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7.4 Faultloop impedance and prospective fault current

Zloop L-PE, lpic sub-function
Measuring range according to EN61557-3 is 0.25 Q + 1999 Q.

Measuring range (Q) Resolution (Q) (*) Accuracy

0.2 = 9999 (0.20 ... 19.99) 0.01 +(5 % of reading + 5 digits)
(20.0 ... 99.9)0.1

(100 ... 9999)1

(*) depends on model

Prospective fault current (calculated value)

Measuring range (A) Resolution (A) Accuracy

0.00 + 19.99 0.01

20.0 +99.9 0.1 Consider accuracy of fault

100 + 999 1 loop resistance

1.00k + 9.99k 10 measurement

10.0 + 100.0k 100
Test current (at 230 V).....oovvvvvvevieennnnnn. 3.4 A, 50Hz Sine wave (10 ms < tLoap < 15 ms)
Nominal voltage range............ccccuuuee.. 93V +134V; 185V + 266V (45 Hz + 65 Hz)

Zloop L-PE RCD and Rs, Ipic, non trip subfunction
Measuring range according to EN61557 is 0.75 Q + 1999 Q.

Measuring range (Q) Resolution (Q) (*) Accuracy
0.4 + 19.99 (0.40..19.99)  0.01 | +(5 % of reading + 10 digits)
20.0 = 9999 (20.0 ... 99.9) 0.1 + 10 % of reading

(100 ... 9999) 1

(*) depends on model
" Acccuracy may be impaired in case of heavy noise on mains voltage.

Prospective fault current (calculated value)

Measuring range (A) Resolution (A) Accuracy

0.00 = 19.99 0.01

20.0 = 99.9 0.1 Consider accuracy of fault
100 + 999 1 loop resistance

1.00k + 9.99k 10 measurement

10.0 + 100.0k 100

No trip out of RCD.

Nominal voltage range................c........ 93V +134V; 185V +266V (45 Hz + 65 Hz)
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7.5 Line impedance and prospective short-circuit current

Line impedance

Measuring range according to EN61557-3 is 0.25Q + 1999Q).

Zline L-L, L-N, |psc subfunction

Measuring range (Q) Resolution (Q) (*) Accuracy

0.2 = 9999 (0.20 ... 19.99) 0.01 +(5 % of reading + 5 digits)
(20.0...99.9)0.1
(100 ... 9999)1

(*) depends on model

Prospective short-circuit current (calculated value)

Measuring range (A) Resolution (A) Accuracy
0.00 +19.99 0.01
20.0 =+ 99.9 0.1

Consider accuracy of line

100 =999 1 .
resistance measurement

1.00k + 9.99k 10

10.0 +100.0 100
Test current (at 230 V)....ovvveeeeeeeeeennnns 3.4 A, 50Hz Sine wave (10 ms <tLoap <15 ms)
Nominal voltage range..............ccc.uuee. 93V+134V; 185V+266V; 321V+485V (45Hz + 65Hz)
Voltage drop:

Measuring range (%) Resolution (%) Accuracy

0.0+9.9 0.1 Consider accuracy of the

line measurement (only
calculated value)

7.6  Phase rotation

Measuring according to EN61557-7

Nominal mains voltage range.............. 50 Vac + 550 Vac
Nominal frequency range .................... 45 Hz + 400 Hz
Result displayed ...........cccccvivivinennen. Right:1-2-3 ; Left: 3-2-1

7.7 Voltage and frequency

Measuring range (V) Resolution (V) Accuracy
0 + 550 1 +(2 % of reading + 2 digits)
Frequency range ..........ccceevevviieevinnnennnn 0 Hz, 45 Hz =~ 400 Hz
Measuring range (Hz) Resolution (Hz) Accuracy
10 + 499 0.1 + 0.2% + 1 digit
Nominal voltage range..........cccccvvvveenennn. 10V =550 V
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7.8 Earth Resistance

Measuring range according to EN61557-5 is 1000hm =+ 1999 Q.

Re — Earth resistance, 3-wire, 4-wire

Measuring range (Q)

Resolution (Q)

Accuracy

1.0 + 9999

(1.00 ... 19.99) 0.01
(20.0 ... 199.9) 0.1
(200.0...9999) 1

+(5 % of reading + 5 digits)

Max. auxiliary earth electrode resistance Rh........... 100xRE or 50 kQ (whichever is lower)

Max. probe resistance Rs ...........

Rh and Rs values are indicative.

100xRE or 50 kQ (whichever is lower)

Additional probe resistance error at Rhmax or Rsmax...+(10 % of reading + 10 digits)
Additional error at 3 V voltage noise (50 Hz).................... (5 % of reading + 10 digits)

Open circuit voltage
Short circuit current

Test voltage frequency

........................................... 126.9 Hz

Test voltage shape .....................

............................ sine wave

Automatic measurement of auxiliary electrode resistance and probe resistance.

Ro - Specific earth resistance

Measuring range Resolution (Qm) Accuracy

6.0 Om ... 99.9 Om 0.1 Om + (5 % of reading + 5 digits)

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

1.00 kOm ... 9.99 kOm 0.01 kOm +(10% of read.)for Re 2kQ...19.99kQ
10.0 KOm ... 99.9 kOm 0.1 kOm +(10% of read.)for Re 2kQ...19.99kQ
100 kOm ... 9999 kOm 1 kQm +(20% of read.) for Re > 20 kQ

Principle: p= 2- n-d-Re, where Re is a measured resistance in 4-wire method and d is

distance between the probes.

Rh and Rs values are indicative.
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7.9 General data

Power supply voltage ............cccccvvvnnen. 9 Voc (6x1.5 V battery cells, size AA)
Power supply adapter............cccuvveeenes 12 vV DC /1000 mA
Battery charging current....................... < 600 mA (internally regulated)
Voltage of charged batteries ............... 9 Vbc (6x1.5V, at fully charged state)
Charging duration time ...............cc....... typical 6h
(©]0]=] = 11[0] o H typical 15 h
Overvoltage category ........cccccceeeeeennnn. CAT 111/ 600 V; CAT IV /300 V
Protection classification....................... double insulation
Pollution degree .........cccceeeveeeevvveiiinnnn. 2
Protection degree...........cccevvvvivivivinnnnnns IP 42
(D1 o] F= Y 480X320 TFT LCD
COM-Port......coiiiiiiiiciee, USB
Dimensions (W x h x d).......cccccvvvvvnnnnns 25cm x 10.7 cm x 13.5 cm
Weight (without battery)....................... 1.30 kg
Reference conditions

Reference temperature range........ 10°C +30°C

Reference humidity range............... 40 %RH + 70 %RH
Operating conditions

Working temperature range ........... 0°C +40°C

Maximum relative humidity............. 95 %RH (0 °C = 40 °C), non-condensing
Storage conditions

Temperature range ..........co.oc..... .. -10°C + +70°C

Maximum relative humidity............. 90 %RH (-10 °C = +40 °C)

80 %RH (40 °C + 60 °C)

The error in operating conditions could be at most the error for reference conditions
(specified in the manual for each function) + 1 % of measured value + 1 digit unless
otherwise specified.







