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1.

PRECAUTIONS AND SAFETY MEASURES

The instrument is been designed in compliance with directives IEC/EN61557 and
IEC/EN61010-1, relevant to electronic measuring instruments. Before and after carrying out
measurements, carefully observe the following instructions:

T
T

T

E

T

Do not carry out any voltage or current meas
Do not carry out any measurements in case (:z¢
present, or in dusty environments.

Avoid any contact with the circuit being mea
out .

Avoid contact with exposed metal parts, witht
Do not carry out any measurement in case you
def ormations, breaks, substance | eaks, abser
Pay special attention when measuring voltage
(such as <construction sites, Swi mming pool .
environments, since a risk of electrical shc
Only wuse original HT accessories.

The following symbols are used in this manual:

CAUTION: observe the instructions given in this manual; improper use could
damage the instrument, its components or create dangerous situations for the
operator.

High voltage danger: electrical shock hazard.

Double insulation

AC voltage or current

P B

DC voltage or current

.||_

Connection to earth

1.1. PRELIMINARY INSTRUCTIONS

= =4

This instrument has been designed for use in the environmental conditions specified in

§ 11.5.1. Do not use in different environmental conditions.

The instrument may be used for measuring and verifying the safety of electrical systems.

Do not use on systems exceeding the limit values specified in § 11.4.

We recommend following the normal safety rules devised to protect the user against
dangerous currents and the instrument against incorrect use.

Only the accessories supplied with the instrument (in particular the external adapter

A0061) guarantee compliance with safety standards. They must be in good conditions

and be replaced with identical models, when necessary.

Make sure the batteries are correctly instal
Before connecting the test |l eads to tihreedcir
function has been selected

EN-3
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1.2. DURING USE
Please carefully read the following recommendations and instructions:

CAUTION

ﬂ Failure to comply with the caution notes and/or instructions may damage the
Y instrument and/or its components or be a source of danger for the operator.

1T Before changing function, disconnect the

T When the instrument is connected to the ci
evemniufsed.

T Avoid measuring resistance i f external v o |
protected, excessive voltage could cause

T While measuring current, pl ace the cl amp

i nvol ved in the measurement, as the

j a

ma g n

not
the measuring operations and place theofcond:?
t he

f m&wgi mi ze accuracy.

1.3. AFTER USE

When measurements are completed, turn off the instrument by pressing and holding the
ON/OFF key for some seconds. If the instrument is not to be used for a long time, remove
the batteries and follow the instructions given in § 3.3.

1.4. DEFINITION OF MEASUREMENT (OVERVOLTAGE) CATEGORY

Standard "IEC/EN61010-1: Safety requirements for electrical equipment for measurement,
contr ol and | aboratory use, Part 1: Gen
category, commonly called overvoltage category, is. 8 6.7.4. Measured circuits, reads:
circuits are divided into the following measurement categories:

1 Measurement Category IV is for measurements performed at the source of a low-
voltage installation.
Examples are electricity meters and measurements on primary overcurrent protection
devices and ripple control units.

1 Measurement Category lll is for measurements performed on installations inside
buildings.
Examples are measurements on distribution boards, circuit breakers, wiring, including
cables, bus-bars, junction boxes, switches, socket-outlets in fixed installation, and
equipment for industrial use and some other equipment, for example, stationary motors
with permanent connection to fixed installation.

1 Measurement Category Il is for measurements performed on circuits directly connected
to the low-voltage installation.
Examples are measurements on household appliances, portable tools and similar
equipment.

1 Measurement Category | is for measurements performed on circuits not directly
connected to MAINS.
Examples are measurements on circuits not derived from MAINS, and specially
protected (internal) MAINS-derived circuits. In the latter case, transient stresses are
variable; for that reason, the standard requires that the transient withstand capability of
the equipment is made known to the user.

EN-4
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2. GENERAL DESCRIPTION

2.1. FOREWORD

The instrument is equipped with a TFT color LCD display, with capacitive "touch-screen"
that can be handled simply with the touch of a finger by the user and is structured with an
icon-based menu allowing the direct selection of measurement functions for quick and

intuitive use.

The instrument can perform the following tests:

RPE

MW

RCD

LOOP

EARTH

SEQ
AUX

RPE 10A
LEAKAGE

PV %
PQA

Continuity test of earth, protective and equipotential conductors with test
current higher than 200mA and open-circuit voltage between 4V and 24V
and continuity test as multimeter function

Measurement of insulation resistance with continuous test voltage of 50V,
100V, 250V, 500V or 1000V DC

Test on molded case RCD (Standard i STD) and on earth leakage relay
RCD (&) General (G), Selective (S) and Delayed (®) of type A/F (*R)

current, contact voltage

Measurement of line impedance/Loop L-N, L-L, L-PE with calculation of
the assumed short-circuit current, also with high resolution (0.1mW) (by
means of optional accessory IMP57), overall earth resistance without
causing the RCD tripping, check of the interruption capacity of
magnetothermal protections (MCB) and fuses, 12t test, protection check
in case of indirect contacts

Measurement of earth impedance and ground resistivity by voltammetric
method and by an external clamp connected to the instrument (optional
accessory T2100)

Indication of phase sequence with 2- or 1-terminal method
Measurement and recording of environmental parameters (illuminance,
air temperature, humidity) by means of optional external probes and DC
voltage signals

Continuity test of earth, protective and equipotential conductors with test
current >10A (with optional accessory EQUITEST)

Measurement and recording of leakage current (by means of the optional
transducer clamp HT96U)

Measurement of percentage voltage drop on main lines

Real-time measurement and recording of mains parameters, harmonic
analysis, voltage anomalies (sags, swells), power/energy consumption in
single-phase and three-phase generic systems

EN-5
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3. PREPARATION FOR USE

3.1. INITIAL CHECKS

Before shipping, the instrument has been checked from an electric as well as mechanical
point of view. All possible precautions have been taken so that the instrument is delivered
undamaged. However, we recommend checking it to detect any damage possibly suffered
during transport. In case anomalies are found, immediately contact the Dealer. We also
recommend checking that the packaging contains all the components indicated in § 11.6. In
case of discrepancy, please contact the Dealer. In case the instrument should be returned,
please follow the instructions given in § 12.

3.2.  INSTRUMENT POWER SUPPLY

The instrument is powered by 6x1.2V NiMH rechargeable batteries type AA LR0O6 supplied
with the instrument or by 6x1.5V alkaline batteries type AA LR06. Rechargeable batteries
must be recharged by using the external charger A0061, also provided with the instrument.

The gll_lé)grsyﬁmbol indicates a sufficient charge

tests. U(‘hesyrthOIﬁ indicates an insufficient
of the tests. In this case, recharge the batteries (see § 10.2).

CAUTION

1 If the external adapter is used, it is necessary to connect it first to the
instrument, then to the mains, then please connect the instrument to the

circuit to be tested

1 The external adapter AO0O61 can be used both for verification tests
(SAFETY) and for network analyses (PQA)

1 While recording it is recommended to use both the external adapter and the
rechargeabl e batteries, i n order
case of voltage interruption

1 With low battery indication, stop the tests and recharge or replace the

batteries (see § 10.2)

The instrument is capable of keeping data stored even without batteries

The instrument has an AutoPower OFF function (which can be deactivated)

after 5 minutesdé idling (the Auitsee

§5.1.3)

= =4

3.3. STORAGE

In order to guarantee precise measurement, after a long storage time under extreme
environmental conditions, wait for the instrument to come back to normal condition (see §
11.5.1).

EN-6
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4. NOMENCLATURE
4.1. INSTRUMENT DESCRIPTION

( 1) CAPTION:
s ~ lLlnputs

- 2. LCD Touch scree
3. Funct i oFnl  k eFy2s, F
4. q.p,u,t /ENTEKRe Y s
5. Compart megcbobnokec
ey for optical cab
2)
— 6. ESGey
(3) 7. GO/ STio®y
NS
8. HELPRey
@ — (5) 9. SAVEey
\My
10.ON/ OKEYy
2 (7)
N Q A S
c/.ﬁ\\
7N “ELP \\9/ I
AR
10

® & Q J

Fig. 1. Description of the front part of the instrument

(3) CAPTION:
14 13 1 1. Connector fo
“ “MM“ “ 2.B1, B2,iBput
Aaaoov;g/‘mnssov; INPUW}OOV Cﬂ 3.1 1 I 2,i nlg3u,t |
» C Y a
it B2 Bl &

B4 B3

-
N

Fig. 2: Description of the upper part of the instrument

CAPTION:
1. Connector for e

| 2. Connector for 0
0JO,

Fig. 3: Description of the instrument's side

I

4.2. DESCRIPTION OF MEASURING LEADS

2 CAPTION:
A 1. Hand protection
i 2. Safe area
/ —» 2
| S — '
\E

Fig. 4: Description of measuring leads
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4.3. KEYBOARD DESCRIPTION

The keyboard includes the following keys:

GOI/STOP key to start the measurement

SAVE key to save the measured values

ON/OFF key to switch on/off the instrument

ESC key to exit the selected menu without confirming

t p u g keystomove the cursor through the different screens in order
to select the desired programming parameters

HOME 7/ ENTER key to back to general Menu on each moment

HELP key to access the online help and display the possible connections
between the instrument and the system for each selected function

F1 E2 E3. E4 Function keys corresponding to the activation of the four icons on the
S bottom of the screen as an alternative to direct touch on the display

4.4, DISPLAY DESCRIPTION

The display is an LCD, 320x240pxlI TFT color display with
capacitive touch screen whose icon-structure can be directly
selected with a simple touch. The first line of the display
indicates the type of active measurement, the date/time and
the battery charge indication.

4.5. INITIAL SCREEN
When switching on the instrument, the initial screen
appears for a few seconds. It shows:

The HT manufacturer's logo

The instrument model

The Firmware version (LCD and CPU)

The serial number (SN:) of the instrument

The date of instrument calibration (Calibration date:)

[ - enHEN enHEN enHiN et

(& Home 14032016 16:3¢ [l
Q» | MQ

2 2
Continuity Insulation RCD Test LOOP Test

ey 0L mA
B -

Net Analyzer Earth test Leakage Next Page.

el = o

i

GSCE

W ELCOME

LCD: 1.24 CPU: 1.24 SN: A22015267
Calibration date: 15/05/2023

After a few seconds, the instrument switches to the general menu.

EN-8
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5. GENERAL MENU

Pressing the ENTER key in any condition of the instrument allows to go back to the general
menu in which internal parameters may be set, the saved measures can be displayed and
the desired measuring function may be selected.

(& Home 14032016 1634 [l
Q

o) 2 .

y kA

Continuity Insulation RCD Test LOOP Test
~PQA QL mA :>

w - AT :
Net Analyzer Earth test Leakage Next Page.

{a) HOME 14.05.2023 16:34 . /
¥
(— \ °C Q
Lux >10A
Voltage Drop Phase Seq. Auxiliary RPE 10A

Prev. Page

=t =

Fig. 5: General menu of the instrument

=

Touch the icon

to move to the following page of the general menu and the icon

&

to go back to the previous page. Inside the screens, touch the icon to confirm a selection

or the icon @ to exit without confirming.

5.1. INSTRUMENT SETTINGS
Touch the icon. The screen to the side appears on the ercs:  tasirrisst  ILF
display. The following settings are available: ,;;3 ['E i) @
System language setting 0)
Setting of the type of electrical system 4) ﬁﬁ ‘

Setting of the country
Operator name setting
System date/time setting

| enta enci et B an S en i ]

key sound

Activation/deactivation of display AutoPower OFF and of

Settings will be maintained also after switching off the

instrument.
5.1.1. Language

Touch the icon @
screen to the side appears on the display.

Select the desired language, confirm the choice and return

to the previous screen.

EN-9

to select the system language. The

SETTINGS

ESPANOL
DEUTSCH
ITALIANO
FRANCAIS

14.03.2016 16:34

a

[V

v
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5.1.2. Reference country

Touch the icon ﬁﬁ to select the reference country. This
choice have influence on the LOOP and EARTH
measurements (see § 6.4 and 8§ 6.7) as shown in Table 1.
The screen to the side appears on the display.

Select the desired country, confirm the choice and return to
the previous screen

SETTINGS

EXTRA EUROPE
USA

DEUTSCH
NORVAY

14.03.2016 16:34

mx

v
.

a

v

Europe Extra Europe USA Germany Norvay
T Europe mode Europe mode Not available Europe mode Europe mode
LOOP _.'5'1.:\ TN Europe mode Europe mode Europe mode Europe mode Norvay mode
IT Europe mode Europe mode Not available Europe mode Norvay mode
T Europe mode | Europe mode Not available Europe mode Europe mode
EARTH Ra TN Europe mode USA mode USA mode USA mode Europe mode
IT Europe mode | Europe mode Not available Europe mode Europe mode
EARTH TT Europe mode Europe mode Not available Europe mode Europe mode
(measure with TN Europe mode USA mode USA mode USA mode Europe mode
T2100) IT Europe mode | Europe mode Not available Europe mode Europe mode

Table 1: LOOP and EARTH measurements depending on reference countries

5.1.3. Automatic Power OFF for display and key sound
0
<)

Touch the
display.

icon. The screen to the side appears on the

Move the slide bar reference of section @ down/up to
turn off/on the Automatic Power OFF of the instrument after
a period of inactivity of 5 minutes.

Move the slide bar reference of section "\_¢" down/up to
disable/enable the sound key when pressed. Confirm the
choices made and go back to the previous screen.

5.1.4. System

Touch the icon ’%‘ to select the type of electrical system
(TT, TN or IT), of the mains frequency (50Hz, 60Hz), of the
limit value for contact voltage (25V, 50V) and rated voltage
value to be used for calculating the assumed short-circuit
current. The screen to the side appears on the display.
NOTE: for AUSAO country thi
the electrical system is fixed to TN

Move the slide bar references to select the options. Confirm
the choices made and go back to the previous screen.

EN-10
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5.1.5. Operator name entry

Touch the icon to enter the name of the operator that will

be displayed in the header of each measurement

downloaded to PC. The screen to the side appears on the

display.

U Set the desired name using the virtual keyboard (max 12
characters).

U Confirm the settings or exit without saving.

5.1.6. System date/time setting

Touch the icon to set the system date/time. The screen
to the side appears on the display.

Touch the "EU" icon for the European date/time system in
the format "DD/MM/YY hh:mm" or the "US" icon for the
American system in the format "MM/DD/YY hh:mm AM/PM".
Touch the up/down arrow keys to set the desired value.
Confirm the settings or exit without saving.

Current date/time is kept inside the instrument without
batteries for approximately 12 hours.

5.2. INFORMATION

Touch the icon o . The display shows the screen on the
right with the icons relative to the properties of the
instrument, the optional accessories IMP57, T2100,
EQUITEST and the HTAnalysis APP

Touch the icon H The display shows the screen on the

right as well as following information:

U Serial number

U Internal version of Firmare and Hardware (for the
accessories IMP57, T2100 and EQUITEST these
informations are available only after the connection to
the instrument)

U Last calibration date

Touch the icon ﬁ The display shows the screen on the
right with the QR code of HTAnalysis APP (see 8§ 8.1) in
I0OS systems. This code permits an easy access to the
Apple Store to download the APP

S

Touche the icon
menu

to exit and return to the general

EN-11
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6. OPERATING INSTRUCTIONS

6.1. RPE: CONTINUITY OF PROTECTIVE CONDUCTORS

This function is performed in compliance with standards IEC/EN61557-4 and allows
measuring the resistance of protective and equipotential conductors.

CAUTION

9 The instrument can be used for measurements on installations with
overvoltage category CAT IV 300V to earth and max 600V between inputs.
Do not connect the instrument on installations with voltage exceeding the
limits indicated in this manual. Exceeding these limits could cause electrical

shock to the user and damage to the instrument.
1 We recommend holding the alligator clip respecting the safety area created
by the hand protection (see § 4.2).

1 Check that no voltage is present at the ends of the item to be tested before
carrying out a continuity test.

1 The results may be influenced by the presence of auxiliary circuits connected
in parallel with the item to be tested or by transient currents.

The following operating modes are available:

= 04 Compensation of the resistance of the cables used for measurement. The
instrument automatically subtracts the value of cable resistance from the
measured resistance value. Therefore, it is necessary that this value is measured
each time the measuring cables are changed or extended.

AUTO The instrument carries out two measurements with inverted polarity and displays
their average value. Recommended mode

"3 The instrument performs a continuity test between two points like a common
multimeter without the possibility to save the test result

® The instrument carries out the measurement with the possibility of setting a
duration time for testing. The operator may set a sufficiently long measuring time
(between 1s and 99s) to be able to move the protective conductors while the
instrument is carrying out the test, in order to find out a possible bad connection.

CAUTION

Continuity test is carried out by supplying a current higher than 200mA in
A case the resistance does not exceed ca. 2W (including resistance of the

test cables). For higher resistance values, the instrument carries out the
test with a current lower than 200mA.

‘ BOILER
~TN\ . =
E
WAV ==

[AcaTv 300%=3,__CAT Il 350V 3 INPUT MAX 60OV
[(*XeXoXox
"
L ] .

"l

A . A S E——
'S O 6 O B 2 1 || Black

! INPUT

N n; éonv;d _CATINGSV 5, INPUT LY 600V > Schwarz
\_/ Negro
= Noir

B4 B3 B2

Fig. 6: Continuity test by means of single cables and remote lead
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Q) | . . Q) reE 14032016 16:3¢ [l
Touch the icon. The screen to the side appears on
the display. The instrument automatically carries out the oV
test for the presence of voltage between the inputs (shown | . -

on the display) and blocks the test in case of voltage higher
than 10V. Touch the AAUTOO i con
mode. The following screen appears on the display: AUTO Rs 5Q =0¢

Move the slide bar reference in the positions "AUTO" | 22 ree e Vi

(Automatic mode) or "®" (Timer mode) o r Do ( Mu | A”.T°

mode). Confirm the choice by going back to the previous O v
screen.If Timer mode is selected, the following screen is

shown: ®) )

AUTO Rs5Q =0¢

Q9 Rpe 14032016 16:3¢ [l

Touch the Iz' icon to zero the value in the Timer field and

. ] AUTO DR \/
use the virtual keyboard to set the value in seconds
between 1s and 99s. Confirm the choice by going back to | m &) g
the initial measurement screen. AL L

2) 10 s 0 ‘

¢) Rs50 =0«

Touch the icon "R¢xxXW' to set the maximum limit value of |2 ree [V
the resistance on which the instrument makes the 7 o )e ]
comparison with the measured value. The screen to the a5l

R 50 ) 4
side appears on the display. Touch the E icon to zero the SRS
val ue i¢o f§ e ithd Rrtual keyboard to set the g «
value between 1Wand 99W. AUTO R< 50 =0

Confirm the choice by going back to the initial
measurement screen. Note the presence of the set limit
value.

Perform, if necessary, the compensation of the measuring leads resistance by
connecting the cables or the remote lead as shown in Fig. 7.

a8 e i~ ) Black
| L F 4 + INPUT \ b ,‘ Nero
| Schwarz

| - N M S
/NCAT IV 300¥—_ CATHI350V —  INPUT MAX 600V

\_|3"ﬁ o | |1\ — ) Black

+ INPUT ¢

( 7 MAX B
AC AT IV 300V CATINI350v —  INPUT MAX 600V

O O

:—f"b

‘ Negro
* Noir

Blue

Blu Blue

Blau Blu

Azul Blau

Bleu Azul
Bleu

Fig. 7: Compensation of single cables and remote lead resistance
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7.

10.

Touch the ™04 icon to activate the measurement. After
a few seconds, the instrument provides the screen to the
side if the operation is successful (Rcables ¢ 2W); the
indication of the value is shown in the "Rcal" field and the

icon is shown on the display.

Touch the "AUTO" icon or "®" to go back to the main
measurement screen.

Q9 RrpE 14032016 16:3¢ [l
R. 0.000 '@
Recw. 018 O

AUTO Rs 5Q =0¢

CAUTION

ﬂ Before connecting the test leads, make sure that there is no voltage at

the ends of the conductor to be tested.

Connect the alligator clips and/or test leads and/or remote lead to the conductor to be

tested as in Fig. 6.

CAUTION

repeat points 5 and 6.

Always make sure, before any measurement, that the compensation
resistance value is referred to the cables currently used. In case of doubt,

Press the GO/STOP key on the instrument or the START key on the remote lead. The
instrument will start the measurement. During this whole stage, do not disconnect the
test leads of the instrument from the conductor under test. The following screen

appears on the display:

The value of the result is shown in the upper part of the
screen, while the partial values of the test with inverted
polarity of the test source in addition to the real test
currents are reported in the fields "R+" and "R-".

The | symbol indicates the positive result of the
measurement.

Press the SAVE button or touch the icon to save the
measurement (see § 7.1).

The value of the result in the A0 function is shown in the
screen to the side. The instrument emits a continuous
sound if the measured value is less than or equal to the set
threshold. Press the GO/STOP button on the instrument
again or the START button on the remote probe to stop
the measurement.

This function does not allow to save the result in memory

EN-14
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11.

12.

At the end of the test, if the value of the measured
resistance is higher than the set limit, the screen to the side
is shown on the display.

The value is shown in red and the " symbol indicates the
negative result of the measurement. The "> 99.9W'
message indicates the instrument overload status.

0 rpe 14.03.2016 16:34 [l /
\ |
R >99.9 Q '
R R- @
>99.9 Q >999 Q
0 mA 0 mA ﬂ

AUTO Rs 50 =0¢

Press the SAVE button or touch the

=

icon to save the

measurement (see § 7.1).

At the end of the test in the idfunction if the value of the
measured resistance is higher than the set limit, the value
is shown in red. The indication ">1999W'" indicates the
overrange of the instrument as shown in the screen to the
side

EN-15
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6.1.1. Anomalous situations

1.

In AUTO or "®" modes if the instrument detects a
resistance lower than the set limit value but for which is it
not able to generate a current of 200mA, the screen to the
side is displayed.

The symbol is shown on the display and the values of
the real test current are indicated in red.

If in =04 mode the instrument detects a resistance higher
than 2W at its terminals, it resets the offset value and

displays a screen like the one to the side. The 0% icon
is shown on the display to indicate the calibration reset
value (i.e. performing the operation with open terminals).

In case the instrument detects that the calibrated
resistance is higher that the measured resistance, the
instrument gives out a long sound and displays a screen

like the one to the side. The M* 0% icon is shown on the
display to indicate the calibration reset value.

If the instrument detects a voltage value higher than
approx. 10V at its terminals, it does not carry out the test,
gives out a long sound and the screen reported here to the
side is displayed

EN - 16

Q" ree 14032016 16:34 [l
R 225 Q :
Re R- ¢
225Q 2250
190 mA 191 mA ﬂ

AUTO Rs55Q =0¢

Q" rre 14032016 16:3¢ [l
(i) Message Box
Unsuccessfull calibration
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6.2.

MW. MEASUREMENT OF INSULATION RESISTANCE
This function is performed in compliance with standards IEC/EN61557-2 and allows

measuring the insulation resistance between the active conductors and between each active
conductor and the earth.

CAUTION

1 The instrument can be used for measurements on installations with
overvoltage category CAT IV 300V to earth and max 600V between inputs.
Do not connect the instrument on installations with voltage exceeding the
limits indicated in this manual. Exceeding these limits could cause electrical
shock to the user and damage to the instrument.

1 We recommend holding the alligator clip respecting the safety area created
by the hand protection (see § 4.2).

1 Check that the circuit being tested is not live and that all possible loads
normally connected to it are disconnected before carrying out insulation
measurement.

The following operating modes are available:
AUTO The test is activated by the GO/STOP key of the instrument (or START of the

\J)

|||[-—-; m

| BOILER

remote lead). The instrument automatically detects the presence of possible
capacitance and waits until test nominal voltage is reached (typically approx. 2
seconds). Recommended mode

The operator may set a sufficiently long measuring time (1s - 999s) to be able to
move the test lead on the conductors being tested, while the instrument is
carrying out the test. For the whole measurement duration, the instrument will
give out a short sound every second. While measuring, if the insulation resistance
reaches a lower value than the set limit, the instrument will give a continuous
acoustic signal. To stop the test, press again the GO/STOP key on the instrument
or the START key on the remote lead. At the end of test, the lowest value of
insulation (worst case) detected during the test will be shown by the instrument

®

J

Black
Nero
Schwarz
Negro
Noir

Black
Nero
Schwarz
Negro
Noir

PE Y o

—e
=
e

1\”—-3

Green Vert

Green Vert Verde Griin

Verde Griin

Verde Griin

Fig. 9: Insulation test by means of shuko plug
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Touch the MQ icon. The screen to the side appears
on the display. The instrument automatically carries out
the test for the presence of voltage between the inputs
(shown on the display) and blocks the test in case of
voltage higher than approx. 10V
Touch the AAUTOO i
following screen appears on the display:

con to

Move the slide bar reference in the positions "AUTO"
(Automatic mode) or "®" (Timer mode). Confirm the
choice by going back to the previous screen.

If Timer mode is selected, the following screen is shown:

Touch the X icon to zero the value in the Timer field
and use the virtual keyboard to set the value in seconds
between 1s and 999s. Confirm the choice by going back
to the initial measurement screen.

Touch the icon "Rz xxW' to set the minimum limit value of
the insulation resistance on which the instrument makes
the comparison with the measured value. The screen to
the side appears on the display.

Touch the xi con to zero tBAe fv
Use the virtual keyboard to set the value between
0.01MWand 999MW.

Confirm the choice by going back to the initial
measurement screen. Note the presence of the set limit
value.

Touch the "xxxxV" icon to set the test DC voltage in the
insulation measurement. The screen to the side appears
on the display.

Move the slide bar reference to the desired value for test
voltage by choosing among 50, 100, 250, 500, 1000VDC.
Confirm the choice by going back to the initial
measurement screen. Note the presence of the set limit
value.

MQ 14032016 16:34 [l
oV
-® +
Rz
AUTO 1MQ 500V
MQ 12032016 16:3¢ [l
AUTO

O
Rz
AUTO gy 500V
MQ 14032016 16:34 [l
AUTO v 3 9 J
4 5 6 x
. 1 2 3
Q') 10 S 0 ‘
O RE soov
MQ 14.03.2016 16:3¢ [} /
7 Rl s \/
4 5 6
R> 1MQ X
1 2 3
0 o=
AUTO 1Mo
MQ 14032016 16:3¢ [l
50V
100V J
250V
Il 500V ¢
1000V
R>
AaUTO {7 s00v

CAUTION
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10.

11.

check that no cable is connected to Inl input.

ends of the conductors to be tested.

Disconnect any cable not strictly involved in measurement and especially

Before connecting the test leads, make sure that there is no voltage at the

Connect the alligator clips and/or test leads and/or remote lead to the ends of the

conductors to be tested as in Fig. 8 and Fig. 9.

Press the GO/STOP key on the instrument or the START key on the remote lead. The

instrument will start the measurement.

CAUTION

During this whole stage, do not disconnect the test leads of the instrument
from the conductor under test. It could remain charged with a dangerous voltage
due to the stray capacitances in the circuit being tested.

Regardless of the operating mode selected, at the end of the measurement, the instrument

applies a resistance to the output leads to discharge the capacitances in the circuit.

In @mode:

U The final result is the minimum insulation value measured during the test
0 Pressing a second time the GO/STOP key or the START key on the remote lead

stops the test before the set time has elapsed.

The measurement result is shown both as a numeric
value and in the analog bar graph as shown in the screen
to the side. The values of the real test voltage and the
measurement time are present on the display.

The EE8 symbol indicates the positive result of the
measurement.

Press the SAVE button or touch the ﬂ icon to save the
measurement (see § 7.1).

At the end of the test, if the value of the measured
resistance is lower than the set limit, the screen to the
side is shown on the display.

The value is shown in red and the !] symbol indicates
the negative result of the measurement.

Press the SAVE button or touch the ﬂ icon to save the
measurement (see § 7.1).
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6.2.1. Anomalous situations

1. If the instrument measures a resistance higher than the MQ 14032016 1634 Wl 2
set limit value but for which it is not able to generate the 10 100k 1M 10M 100M  1G |
rated voltage, the screen to the side is displayed. —

The symbol is shown on the display and the values 0.51 MQ ‘
of the real test voltage are indicated in red. E
850 v 2s
auto o R>.  1000v

2. If the instrument detects a voltage value higher than MQ 14032006 16:3¢ [l 7
approx. 10V at its terminals, it does not carry out the test, (i } Message Box
gives out a long sound and the screen reported here to

Warning: an external votage

the side is dlsplayed as been detected at instrument
input

Rz
AUTO mQ 1000V
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6.3. RCD: TEST ON DIFFERENTIAL SWITCHES

This function is performed in compliance with standard IEC/EN61557-6 and allows
measuring the tripping time and current of molded case differential switches of type A/F
(RRR), AC (V) and B/B+ (m=") being General (G), Selective (S) and Delayed (). The
instrument allows performing tests on earth leakage relay RCDs with currents up to 10A
(with optional accessory RCDX10).

CAUTION

1 The instrument can be used for measurements on installations with
overvoltage category CAT IV 300V to earth and max 600V between inputs.
Do not connect the instrument on installations with voltage exceeding the

ﬁ limits indicated in this manual. Exceeding these limits could cause electrical
shock to the user and damage to the instrument.

1 Always connect the measuring cables to the instrument and to the alligator
clips with the accessories disconnected from the system

1 We recommend holding the alligator clip respecting the safety area created
by the hand protection (see § 4.2).

Some combinations of test parameters can be not available in compliance with
the technical specification of the instrument and the RCD tables (see § 11.1 i
the empty cells of RCD tables means not available situations)

The following operating connections are available to perforn the RCD test:

CAUTION

Testing the RCD tripping time causes its tripping. Therefore, check that there
are NO users or loads connected downstream of the differential switch
being tested which could be damaged by a system downtime.
Disconnect all loads connected downstream of the differential switch as they
could produce leakage currents further to those produced by the instrument, thus
invalidating the results of the test.

Black Negro
Nero Noir

:, Schwarz /\

Fig. 10: Connection for single-phase system by Fig. 11: Connection for split-phase no
means of shuko plug neutral (no RCD B/B+ type)

Fig. 12: Connection for single-phase system with single cables and remote lead
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L1
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Blue Green
Blu Verde
Blau Griin
Azul Verde
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CAT 1) 3004, _CATII 350 =, mPlﬂnfsN\

-—
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Y

Fig. 14: Connection three phase 4-wire (no PE), single cables, remote lead (no RCD B/B+
type)

Fig. 15: Connection for a three phase 3-wire (no N) single cables, remote lead (no RCD B

type)
/RCD\\
T L1 - —
- L2
- L3
- N
= \
1 R
.
RCDX10 FE =

Fig. 16: Connection to earth leakage relay RCDs with optional accessory RCDX10
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Select the options ATN,
or 60Hz0 and the

settings of the instrument (see § 5.1.4). Touch the

icon. The screen to the side appears on the
display. Touch the icon to the left to set the RCD
operating mode. The following screen appears on the
display:

Move the slide bar reference by selecting the
desired operating mode between the options: G
(General), S (Selective), ® (Delayed). Confirm the
choice by going back to the initial measurement
screen. Note the presence of the chosen selection.
When selecting a Delayed RCD, the instrument
displays the following screen.

Touch the Eicon to zero the value in the Timer
field and use the virtual keyboard to set the value of
RCD delay time in seconds between 1ms and
500ms. Confirm the choice by going back to the
initial measurement screen. Touch the second icon
to set the type of RCD, the waveform and the
tripping current. The following screen appears on
the display.

Move the left slide bar reference and select the type
of RCD between the following options: STD

(molded case RCD) and fi-=<_0 eafth leakage
delay RCD with use of optional accessory
RCDX10). In case of earth leakage relay RCD the
following screen appears on the display

Touchtheicon@t o zero the val
use the virtual keyboard to set the value of rated
current of earth leakage relay RCD. The maximum
rated current is 10.0A. Confirm the choice by going
back to the previous screen.

Move the second slide bar reference by selecting
the waveform of the differential switch between the

For RCD of molded case type STD move the third
slide bar reference by selecting the desired rated
current of the differential switch between the
options: 10, 30, 100, 300, 500, 650, 1000mA
Confirm the choice by going back to the initial
measurement screen. Note the presence of the
chosen selections

EN - 23
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6. Touch the third icon at the bottom of display and | * RcDmsew 14032016 164 [l
select the desired type of test among the options:: — m o
U X% A Manual with multiplier ¥z Idn x1 180° «
0 x 1A Manual with multiplier 1ldn x2
U x 2 A Manual with multiplier 2ldn i B NOwM.
U x5A Manual with multiplier 5dn AlId
i AUTO A Auto mode (6 tests in sequence) N REAL
u 4 A Ramp (real tripping current measurement) 6 3R 4 M
Move the right slide bar reference by selecting the 30mA 0

polarity of the test current between the options: 0°

(direct polarity), 180° (inverted polarity), 0°-180° (for

Automatic mode only). Move the lower right slide

bar reference by selecting (for Ramp mode only) the

kind of the trip out current visualization between the
followed options:

0 NOM A the instrument shows the normalized
value of trip out current (referred to the nominal
current). Example: for RCD type A/F with
Idn=30mA the effective value of normalized trip
out current can be up to 30mA

U REAL A the instrument shows the effective
value of the trip out current by considering the
coefficients indicated by the IEC/EN61008 and
IEC/EN61009 guidelines (1.414 for RCD type
A/F, 1 for RCD type AC, 2 for RCD type B/B+).
Example: for RCD type A/F with Idn=30mA the
effective value of trip out current can be up to
30mA *1.414 = 42mA

NOTE: The selection of the two option involves

only the choose of the trip out current

visualization but not influence the outcome test

(OK/NO)

Confirm the choice by going back to the initial

measurement screen

7. Touch the fourth icon at the bottom of the display . RCDmsv 14032016 16:34 [
and select the possible visualization of the contact -
voltage value at the end of measurement. The \f

following options are possible:

a @A The value of contact voltage is shown on ‘
the display at the end of measurement (the test m

time will be slightly longer) n, | AUTO
N . G 30mA owsee PR
u YA The value of contact voltage is not shown e

on the display at the end of measurement. The
symboli s shown
8. Insert the green, blue and black connectors of the three-pin shuko plug into the relevant
instrument input terminals B3, B4, B1. As an alternative, use the single cables and apply
the relevant alligator clips to the free ends of the cables. It is also possible to use the
remote lead by inserting its multipolar connector into the input lead B1. Connect the
shuko plug, the alligator clips or the remote lead to the electrical mains according to Fig.
10, Fig. 12, Fig. 13, Fig. 14 and Fig. 15.
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6.3.1. AUTO mode

9. Press the GO/STOP key for 2s on the instrument or the | = RcDmsw 14032016 1634 [0 7
START key on the remote lead. The instrument will start s 180° E
the measurement. X1/ ==== ms ==== ms

X5 mmmm= m§ ==== ms

The screen to the side is shown on the display whenthe |y, -oo. e --ce ms

X icon indicates the performance of the test. sV

AY; AUTO
G 30mA  0°-180° m

10 The AUTO mode foresees the automatic execution of 6 | * RcDmsw 14032016 1634 [l 7

measurements in a sequence: 0 180°

U IdN x 1 with phase 0° (the RCD must trip,reset the | *' - -
switch, icon@) x5 ====ms -=--- ms g

U 1dN x 1 with phase 180° (the RCD must trip,resetthe | x% ---- ms =-== ms
switch, icon E) g ----v

U IdN x 5 with phase 0° (the RCD must trip,reset the & N,  AUTO M

switch, icon [#) 30mA = 0°-180°
U 1dN x 5 with phase 180° (the RCD must trip,reset the

switch, icon E)

U IdN x¥2 with phase 0° (RCD must not trip)

U 1dN x¥2 with phase 180° (RCD must not trip, end of
test)

11 The test has a positive result if all tripping times of molded case type STD comply with
what indicated in Table 4 (see 8 13.4). The test has a negative result when one of the
values is out of range. During this whole stage, do not disconnect the measuring leads of
the instrument from the system on test.

12 At the end of the test, if the tripping time of each test | Rcomsw 1403206 1634 [0

complies with what is indicated in Table 4 (see § 13.4) o 180°
x1 132 ms 134 ms |

the instrument shows the Ih symbol to signal that the |5 36 ms 36 ms .
test has been completed successfully, and displays a |, 5999 .. >999 ,..
screen similar to the one reported here to the side. ot S 'B

Press the SAVE button or touch the ﬂ icon to save G 36\r’nA voﬂggo ﬁ

the measurement (see § 7.1).
13 At the end of the test, if the tripping time of a test does | Rcomsw 14032016 1634 [0

not comply with what is indicated in Table 4 (see § 13.4). : 0‘;32 ’810"34 ’!
X ms ms

the instrument shows the * symbol to signal that the | . 36 ms  >50 ms .
test has not been completed successfully, and displays »
a screen similar to the one reported here to the side. . 'E;ﬂ' = ; " ﬂ
Press the SAVE button or touch the = icon to save o [ aova f AN o
the measurement (see § 7.1). ]

requires an interval of 60 seconds between the tests (30s for tests with ¥z Idn).
The instrument display shows a timer indicating the time remaining before the
instrument can automatically perform the test.

f According to standard EN61008, the test for Selective differential switches
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6.3.2. x%, x1, x2, x5 modes
9. Press the GO/STOP key for 2s on the instrument or the

START key on the remote lead. The instrument will start
the measurement.

The screen to the side (concerning multiplier x1) is

shown on the display when the X icon indicates the

performance of the test.

10 At the end of the test with multiplier x1/2, x1, x2 or x5 if

the tripping time, for molded case type STD, is as listed
in Table 4

the instrument shows the Iﬁ symbol to signal that the
test has been completed successfully, and displays a
screen similar to the one reported here to the side.

=

Press the SAVE button or touch the icon to save

the measurement (see § 7.1).

11 At the end of the test, for molded case type STD, if the

tripping time of a test does not comply with what is

indicated in Table 4the instrument shows the * symbol
to signal that the test has not been completed
successfully, and displays a screen similar to the one
reported here to the side.

=

Press the SAVE button or touch the icon to save

the measurement (see § 7.1).

6.3.3. Mode x11 Test on RCDs with delay time
9. At the end of the test, if the measured tripping time is

within the interval: [limit delay = set delay time + value

indicated in Table 4] the instrument displays the Ii
symbol to indicate the positive outcome of the test and
displays a screen like the one to the side.

=

Press the SAVE button or touch the icon to save

the measurement (see § 7.1).

10 At the end of the test, if the measured tripping time is

external the interval: [limit delay = set delay time +
value indicated in Table 4] the instrument displays the

symbol to indicate the negative outcome of the test
and displays a screen like the one to the side.

=

Press the SAVE button or touch the icon to save

the measurement (see § 7.1)
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6.3.4. Mode 4l

The standard defines, for molded case type STD, the tripping times for RCDs at nominal
current. The al mode is used to detect the minimum tripping current (which could also be
lower than the nominal voltage).

9. Press the GO/STOP key for 2s on the instrument or the | *. Rcrmsov 14032016 16:3¢ [0 7

START key on the remote lead. The instrument will start Z
the measurement.

-—-=-=- mA
The screen to the side is shown on the display when the

hourglass icon indicates the performance of the test. eee=V --=-ms

ny a
G 30mA 0°

10 At the end of the test, if the tripping current is within the | RcDmswv 14032016 16:34

values of the table in the relevant §, the instrument R ——

displays the Ii symbol to indicate the positive outcome 22 5 mA
of the test and displays a screen like the one to the side. . m

@l
Press the SAVE button or touch the E icon to save | =V ELims
the measurement (see § 7.1). G 36\n/1A '6'

11 At the end of the test, if the tripping current is not within | = Reprmsw 14032016 16:34

the values of the table in the relevant §, the instrument EEEEE—

displays the " symbol to indicate the negative
outcome of the test and displays a screen like the one to 122 mA

the side. .
----V 180 ms

Press the SAVE button or touch the E icon to save
the measurement (see 8§ 7.1).

Ny A
G s500mA o

12 For RCD type A/F_and B/B+ it is possible to have a |- RcDmaw 12012022 16:34
positive outcome also if the result is higher then the | pupssEssssss
selected nominal current .
option visualization selected (see § 6.3 point 6) 35.4 mA

2V 40ms

N

|
G 30mA 0°

Sty Adewl Seay B
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6.3.5. Test on earth leakage relay RCD
The instrument allows performing tests on earth leakage relay RCD with currents up to 10A
(with optional accessory RCDX10)

8. Connect the instrument and the optional accessory RCDX10 to the installation (see Fig.
16). Pay attentiontot he connect ilonadfl offakbtlhees RICDX 10
to the direction of the current indicated by the arrow printed on the accessory. It is also
possible to use the remote lead by inserting its multipolar connector into input lead B1

(Vi
X

acdc

9. Press the GO/STOP key for 2s on the instrument or the
START key on the remote lead. The instrument will start
the measurement.

*. RCDTrsov 14.03.2016 16:34

---- A
The screen to the side is shown on the display when the
hourglass icon indicates the performance of the test. cee=V -=--ms
G 5,.})IA 'o‘ EOIE

10 At the end of the test, if the tripping current is lower to | *. RcDmsw 14032016 1634 [l 7

the set value, the instrument displays the Ii symbol to | E——— |‘

indicate the positive outcome of the test and displays a

screen like the one to the side. 4.134 A ‘

. i

Press the SAVE button or touch the E icon to save SE5V &l ms E

the measurement (see 8§ 7.1) & 5,.\0/A '6'
11 At the end of the test, if the tripping current is higher to | RcDmsw 14032016 16:24 [0 7

the measurement (see § 7.1)

the set value, the instrument displays the * symbol to | NEEEEEEEENEN- "

indicate the negative outcome of the test and displays a

screen like the one to the side. 1.050 A .

Press the SAVE button or touch the .ﬁ icon to save | @1 189V 56 ms E
ol

Ny a
G 1.0A 0°
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6.3.6. Anomalous situations

1.

If the voltage between inputs B1 and B4 and inputs B1
and B3 is higher than 265V, the instrument provides the
warning screen shown to the side and blocks the
execution of the tests.

If the voltage between inputs B1 and B4 and inputs B1
and B3 is lower than 100V, the instrument provides the
warning screen shown to the side and blocks the
execution of the tests.

If the instrument detects the absence of the signal to
terminal B1 (phase conductor), it provides the warning
screen shown to the side and blocks the execution of the
tests.

If the instrument detects the absence of the signal to
terminal B4 (neutral conductor), it provides the warning
screen shown to the side and blocks the execution of the
tests.

If the instrument detects the absence of the signal to
terminal B3 (PE conductor), it provides the warning
screen shown to the side and blocks the execution of the
tests.
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. If the instrument detects that the phase and neutral leads
are inverted, it does not carry out the test and a screen
similar to the one reported to the side is displayed.
Rotate the shuko plug or check the connection of
measuring cables.

. If the instrument detects that the phase and PE leads are
inverted, it does not carry out the test and a screen
similar to the one reported to the side is displayed.
Check the connection of measuring cables.

. If the differential switch being tested trips during the
preliminary checks (performed automatically by the
instrument before executing the selected test), the
instrument does not carry out the test and displays a
screen like the one to the side. Check that the IdN set
value is consistent with the differential switch in question
and that all loads connected downstream of it are
disconnected.

. If the instrument detects a dangerious voltage on PE
conductor it provides the warning screen shown to the
side and blocks the execution of the tests. Check the PE
conductor and earth plant efficiency. This message can
also appair in case of an insufficient pressure of the
GO/STOP key

10 If the instrument detects a dangerious contact voltage Ut

(over the set limit 25V or 50V) in the starting pre-test, it
provides the warning screen shown to the side and
blocks the execution of the tests. Check the PE
conductor and earth plant efficiency
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11 If the instrument detects a voltage Vn-pe > 50V (or the

analogue Vn-pe >25V) it provides the warning screen
shown to the side and blocks the test for safety reasons.
Check the PE conductor and earth plant efficiency

12 If the instrument detects in the input terminals a too high

external impedance such that it can not provides the
nominal current, it provides the warning screen shown to
the side and blocks the test. Disconnect the possible
loads downstream the LCD before perform the test

13 For only RCD type B/B+ if the instrument is not able to

provide for the charging of the internal capacitors of the
RCD, it provides the warning screen shown to the side
and blocks the test. Check that the VL-N voltage should
be more than 190V

14 For only RCD type B/B+ if the instrument detects a

input voltage VL-N <190V, it provides the warning
screen shown to the side and blocks the test. Chech the
values of the voltages on the installation

15 For test on earth leakage relay RCD if the value set for

the rated current of the protection device is out of the
allowed range, the instrument provides the warning
screen shown to the side and stops the tests. Change
the value of the rated current of the protection device
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6.4. LOOP: LINE IMPEDANCE/LOOP AND OVERALL EARTH RESISTANCE
This function is performed in compliance with standard IEC/EN61557-3 and allows
measuring the line impedance, the fault loop impedance and the prospective short-circuit

current.
CAUTION

1 The instrument can be used for measurements on installations with
overvoltage category CAT IV 300V to earth and max 600V between inputs.
Do not connect the instrument on installations with voltage exceeding the

ﬁ limits indicated in this manual. Exceeding these limits could cause electrical
shock to the user and damage to the instrument.

1 Always connect the measuring cables to the instrument and to the alligator
clips with the accessories disconnected from the system

1 We recommend holding the alligator clip respecting the safety area created
by the hand protection (see § 4.2).

A Depending on the selected electrical system (TT, TN or IT) some kind of
connection and function modes are disabled by the instruments (see Table 2)

The following operating modes are available

L-N  Standard (STD) measurement of the line impedance between the phase
conductor and the neutral conductor and calculation of the assumed phase-to-
neutral short-circuit current. This measurement is carried out even with high
resolution (0.1mW) through the optional accessory IMP57.

L-L  Standard (STD) measurement of the line impedance between the two phase
conductors and calculation of the assumed phase-to-phase short-circuit current.
This measurement is carried out even with high resolution (0.1mW) through the
optional accessory IMP57.

L-PE Standard (STD) measurement of the fault loop impedance between the phase

conductor and the earth conductor and calculation of the assumed phase-to-earth

short-circuit current. This measurement is carried out even with high resolution

(0.1mW) through the optional accessory IMP57.

Global earth resistance without causing the differential protections tripping in

systems with and without neutral (see § 13.11)

CAUTION

ﬁ The measurement of line impedance or fault loop impedance involves the

.||-

Ra

circulation of a maximum current according to the technical specifications of
the instrument (see 8 11.1). This could cause the tripping of possible
magnetothermal or differential protections at lower tripping currents.

Black Negro
Nero Noir

AQY

y
E'UZI_/

| :
||||?lm
il =

Fig. 17: L-N/L-PE measure for single-phase systems with shuko plug
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Fig. 22: L-PE measurement for IT systems by means of single cables and remote lead
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6.4.1. Testtypes

The protection of electrical lines is the essential part of a project so as to guarantee the correct
functionality and avoid damages to persons or property. To this purpose, the safety guidelines
impose on electrical designers also to design the electrical installation in order to reach:

1. The protection fromshort-ci r cui t s, : thatodos to say

U The breaking capacity of the protection device must be not lower than the supposed
short-circuit current in the point in which the device is installed
U In case of short-circuit in any point of the protected line, the protection device must trip
on quickly enough to avoid that the insulation materials assume excessive
temperatures
2. The protection from indirect contacts.

In order to verify the a.m. conditions, the instrument performs the following functions:

@11 Check of protection from indirect contact i According to the type of
distribution system (TT, TN, IT) set by the user, the instrument performs the
measurement and verifies the condition imposed by the guidelines. Should it be
reached, the instrument gives a positive outcome (see 8§ 13.6, § 13.7, §13.8)

kKA Check of protect i on adrhelnstreracktidetegts theavaluse
of the line impedance upstream to the measurement point, calculates the
maximum value of short-circuit current and gives a positive outcome if the value
is lower than the limit set by the user (see § 13.5)

12t Check of protection from short-circuits i The instrument detects the value of
the line impedance upstream to the measurement point, calculates the value of
short-circuit current and the corresponding value of the trip out time (t) of the
protection device and gives a positive outcome if the value of specific energy
passing through the protection device is lower than the specific short-circuit
energy bearable by the cables according to the known relationship (see §

13.10):
2 2
(K*sSf2 1%
where K and S are parameters of the cable, setbytheuser , t hat o
K= parameter indicated by the guideline depending on the type of conductor

material and on the material of the insulating sheath
S = section of the cable

To completion of the above checks, the instrument performs also:

wnn Check of the coordination of protections i The instrument detects the value
of the line impedance upstream to the measurement point, calculates the
minimum value of short-circuit current and the corresponding value of the trip
out time (t) of the protection device and gives a positive outcome if the value is
lower than the limit set by the user (see § 13.9)

STD Generic test

The IMP57 optional accessory allows the instrument to perform both individual and high
resolution (0.1mW) Line/Loop impedance measurements

The following table summarizes the possible measures executable depending on the type of
system (TT, TN and IT), of selected modes and the relationships that define limit values
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T TN IT
Mode Condtionx OKoutcome Condition x OK outcome Condition x OK outcome
STD Nooutcome No outcome No outcome
kA Isc LL max < BC Isc LL max < BC Isc L max < BC
L-L 1t (Isc EL3F¥ *t < (K* B) (Isc EL3F} *t < (K * B) (Isc EL3F} *t < (K * B)
olhin | (IsckLmin 2F) Tmax®, Tmax < Tlin (IsckL min 2R, Tmax®, Tmax < Tlir (IsckLmin 2F/_)F”'rl'nma>A Tmax <
STD No outcome No outcome No outcome
kA Isc LN max < BC Isc N max < BC Isc EN max < BC
L-N 2t (Isc ENRZ *t < (K * B) (ISC ENY *t < (K* B) (ISCENP *t < (K* B)
SoZnin | (Isc ENmin  Tmaxp Tmax < Tlin] (Isc EN min A Tmaxp Tmax < Tlin| (Isc EN min A Tmaxd Tmax < Tlin
STD No outcome
kA Isc LPE max< BC
L-PE 12t (Isc EPE} *t < (K * B)
(Isc EPE min A Tmaxd Tmax <
2xXnn Tlim
Ej TlimA laA Isc LPE MIN > la Utneas< Utlim
STD
kA
Ra
(Nofor | 1%
IMP57)
..id‘l.ﬁ
E]j (Raneas* Idn) < Utlim Isc LPE MIN > Idn
Table 2: Conditions of positive outcome depending on the test parameters
Where:
Empty cells Not available mode for this particular combination of electric system
Isc L-L 3F Prospective short circuit current three-phase Phase-Phase (see § 13.5)
Isc L-L_Min2F | Prospective short circuit current minimum two-phase Phase-Phase (see § 13.9)
Isc L-N_Max Prospective short circuit current maximum Phase-Neutral (see § 13.5)
Isc L-N_Min Prospective short circuit current minimum Phase-Neutral (see § 13.9)
Isc L-PE_Max | Prospective short circuit current maximum Phase-PE (see § 13.5)
Isc L-PE_Min | Prospective short circuit current minimum Phase-PE (see § 13.9)
BC Breaking Capacity of the protection device - kA)
K Constant relative to the 12t measurement (vedere § 13.10)
S Section of conductor
Tmax Maximum trip out time of the protection device
Tlim Limit time of fault extinction by the protection set by the user
Ut meas Contact voltage measured
Ut lim Contact voltage limit (25V or 50V)
Ra meas Global earth resistance measured
Idn Trip out current of RCD devices
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6.4.2. STD Mode i Generic test

This mode performs the impedance measurement and the calculation of prospective short
circuit current without applying any evaluation. Therefore, at the end of the test, no outcome

is given by the instrument.

1. Select the options ATN, T
60Hz0 and the reference v
of the instrument (see § 5.1.4).

Q

Touch the A
on the display.

icon. The screen to the side appears

Touch the lower icon. The following screen appears on
the display:

2. Move the left slide bar reference by selecting the & icon
to execute the measurement only with the instrument or

the E+§ icon to execute the measurement with the
instrument + optional accessory IMP57 (see § 6.4.10).

Move the central slide bar reference by selecting the " L-
L, L-N or L-P E odoptions. Move the right slide bar
reference by selecting the "STD" option. Confirm the
choice by going back to the previous screen.

3. If possible, disconnect all loads connected downstream
impedance of these users could distort the test results.

& LOOPmsv 14032016 1634 [l /7
ov
® @ ©
ovl| ov

STD

L-PE

“ LOOPmsov 14032016 16:3¢ [l 7
B LL st
= LN A v

M L-PE A
<

NN
B .
STD
L -PE

of the measuring point, as the

4. Connect the shuko plug, the alligator clips or the remote lead to the electrical mains

according to Fig. 17, Fig. 18, Fig. 19 and Fig. 21.

5. Note the presence of the correct voltage values between
L-N and L-PE corresponding to the selections carried out
in the initial phase (see 8§ 5.1.4) as shown in the screen
to the side.

Press the GO/STOP key for 2s or the START key on the
remote lead. During this whole stage, do not disconnect
the measuring leads of the instrument from the system
under test. The following screen appears on the
instrument's display:
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6. The value of the assumed short-circuit current (ISc) iS | © LOOPmsw 1403206 16:3¢ [l

shown in the upper part of the display, while the

Line/Loop Zpe impedance is shown at the bottom of the | 1SS 23 kA
display. ‘
Press the SAVE button or touch the @ icon to save the Z 0010 E
measurement (see § 7.1).

LSTPDE

The Standard (Std) assumed short-circuit current (Isc) is

calculated using the following formula:

| _ U NOM
scC —
ZMEAS

Zmveas = measured L-L,L-N,L-PE loop impedance
Unom = nominal voltage (depend on the system)
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1. Sel

T
\Y

ect the options ATN,
60Hz0 and the reference
of the instrument (see § 5.1.4).

(9]

Touch the A
on the display.

icon. The screen to the side appears

Touch the lower icon. The following screen appears on
the display:

- Move the left slide bar reference by selecting the & icon
to execute the measurement only with the instrument or

the icon to execute the measurement with the
instrument + optional accessory IMP57 (see § 6.4.10).
Move the central slide bla
Lo L-Né& &-PEORA options (for TN
Move the right slide bar reference by selecting the "kA"
option.

bl +

Touch the icon in the lower right corner to set the
maximum tripping current expressed in "kA" that the
protection must interrupt. The following screen appears
on the display:

" Touch the X icon to zero the value in the KA field and
use the virtual keyboard to set the value of the breaking
capacity of the protection between 1kA and 9999kA

Confirm the choice by going back to the initial

measurement screen.

. If possible, disconnect all loads connected downstream
of the measured point, as the impedance of these users
could distort the test results. Connect the shuko plug, the
alligator clips or the remote lead to the electrical mains
according to Fig. 17, Fig. 18, Fig. 19 and Fig. 21 in the
nearest possible point to the protection device

Note the presence of the correct voltage values between
L-L and L-PE corresponding to the selections carried out
in the initial phase (see § 5.1.4) as shown in the screen
to the side.
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5. Press the GO/STOP key for 2s or the START key on the

remote lead. During this whole stage, do not disconnect
the measuring leads of the instrument from the system
under test.

In case of positive outcome, the screen to the side is
shown by the instrument.

Press the SAVE button or touch the E icon to save
the measurement (see § 7.1).

. In case of test failure (measured Isc Max current > set
threshold), the screen to the side is displayed by the
instrument.

Note the presence of the measurement result highlighted
in red.

Press the SAVE button or touch the ﬂ icon to save
the measurement (see § 7.1).
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6.4.4. Mode It T Verify of protection against short-circuit

CAUTION

performed under the following conditions:
U Ambient temperature of 25°C

U
U No harmonics
i

any overload protection

U Not buried cable

Presence of external insulation (not live conductor)

The verify of conductor protection against the thermic effect of short-circuit is

Short-circuit at the beginning of the line or at the end of the line without

The verify performed by the instrument DOES NOT replace in any case the project

calculations
1. Sel ect the options ATN, T | ® LOOPmsov 14032016 16:34 [l 7
60Hz0 and the reference v
of the instrument (see § 5.1.4).
0

Touch the A
on the display.

icon. The screen to the side appears

Touch the lower icon. The following screen appears on
the display:

- Move the left slide bar reference by selecting the & icon
to execute the measurement only with the instrument or

the ll 5 icon to execute the measurement with the
instrument + optional accessory IMP57 (see § 6.4.10).

Mo v e
Lo ,L-Na

de
or

b la
TN

the central sl
b-PEOA opti ons (f

Move the right slide bar reference by selecting the "I2t"
option.

Touch the icon in the bottom center to set the protection
type and its rated current. The following screen appears
on the display:

. Move the slide bar reference by selecting the type of
protection (Fuse of type gG or aM or magnetothermal
MCB in curve B, C, K, D).

Touch the Al o field. The

display:

n
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" Touch the X icon to zero the value in the In field and
use the virtual keyboard to set the value of the RCD rated
current within the values allowed by the instrument.

The following selections are available on the instrument

i MCB current (B curve) selectable among:
6,10,13,15,16,20,25,32,40,50,63A

i MCB current (C, K curves) selectable among:
0.5,1,1.6,2,4,6,10,13,15,16,20,25,32,40,50,63A

i MCB current (D curve) selectable among:

0.5,1,1.6,2,4,6,10,13,15,16,20,25,32A

U Nominal current Fuse gG selectable among:
2,4,6, 8,10, 12, 13, 16, 20, 25, 32, 40, 50, 63, 80,
100, 125, 160, 200, 250, 315, 400, 500, 630, 800,
1000, 1250A

U Nominal current Fuse aM selectable among: 2, 4, 6,
8, 10, 12, 16, 20, 25, 32, 40, 50, 63, 80, 100, 125,
160, 200, 250, 315, 400, 500, 630A

r C

Confirm the choice by going back to the previous screen.

Touch the icon in the bottom right corner to set the type,
section and material forming the inner insulation of the
cable of the line under test. The following screen
appears on the display:

. Touchmmwefield and, by
set and confirm the section value of the single cable free

selectable
]

Touch timmo&ané) dby using t
set and confirm the possible number of parallel cords. In
the case that the circuit have only one conductor set the
flo value

Move the central slide bar reference by selecting the
type of conductor. The available options are Cu (Copper)
and Al (Aluminum).

Move the right slide bar reference by selecting the
insulation type of the cable between the options: PVC,
Rub/Butil (Rubber/Butyl rubber) and EPR/XLPE
(Ethylene propylene rubber/Cross-linked polyethylene)
Confirm the choice by going back to the initial
measurement screen.
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6.

If possible, disconnect all loads connected downstream
of the measured point, as the impedance of these users
could distort the test results. Connect the shuko plug, the
alligator clips or the remote lead to the electrical mains
according to Fig. 17, Fig. 18, Fig. 19 and Fig. 21.

Note the presence of the correct voltage values between
L-L and L-PE corresponding to the selections carried out
in the initial phase (see § 5.1.4) as shown in the screen
to the side

. Press the GO/STOP key for 2s or the START key on the

remote lead. During this whole stage, do not disconnect
the measuring leads of the instrument from the system
under test.

In case of positive result (three-phase short-circuit
current for the L-L case in the image supported by the
cable with the performed selections), the screen to the
side is displayed by the instrument.

Press the SAVE button or touch the E icon to save
the measurement (see § 7.1).

In case of negative result (three-phase Isc current for
the L-L case in the image NOT supported by the cable
with the performed selections), the screen to the side is
displayed by the instrument.

Note the presence of the measurement result highlighted
in red.

Press the SAVE button or touch the E icon to save
the measurement (see § 7.1).
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6.4.5. Mode -Xnn - Verify of protection coordination
1. Select the reference country (see § 5.1.2), the options

ATN, TT or Al To, n25 or
reference voltage in the general settings of the
instrument (see 85.1.4). NOTE: for HAUSA.

TT and IT systems are not available
(9]

Touch the A
on the display.

icon. The screen to the side appears

Touch the lower icon. The following screen appears on
the display:

- Move the left slide bar reference by selecting the & icon
to execute the measurement only with the instrument or

the E*g icon to execute the measurement with the
instrument + optional accessory IMP57 (see § 6.4.10).

b la
TN

the central S
@-PEOA opti ons

Mo v e Il i de
LO ,L-Ndi (for
Move the right slide bar reference by selecting the "+hn
" option.

Touch the icon in the bottom center to set the protection
type and its rated current. The following screen appears
on the display:

. Move the slide bar reference by selecting the type of
protection (Fuse of type gG or aM or magnetothermal
MCB in curve B, C, K, D).

Touch the Al no field. The
display:
" Touch the X icon to zero the value in the In field and

use the virtual keyboard to set the value of the RCD rated
current within the values allowed by the instrument.

Confirm the choice by going back to the previous screen.
Touch the icon in the lower right corner to set the tripping

time of the RCD. The following screen appears on the
display:
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. Move the slide bar reference by selecting the protection
tripping time between the options: 0.1s, 0.2s, 0.4s, 1s,
5s.

Confirm the choice by going back to the initial
measurement screen.

. If possible, disconnect all loads connected downstream
of the measured point, as the impedance of these users
could distort the test results. Connect the shuko plug, the
alligator clips or the remote lead to the electrical mains
according to Fig. 17, Fig. 18, Fig. 19 and Fig. 21 in the
farthest possible point respect the protection on test
Note the presence of the correct voltage values between
L-L and L-PE corresponding to the selections carried out
in the initial phase (see § 5.1.4) as shown in the screen
to the side.

. Press the GO/STOP key for 2s or the START key on the
remote lead. During this whole stage, do not disconnect
the measuring leads of the instrument from the system
under test.

In case of positive result (minimum short-circuit current
interrupted by the protection device within the time
indicated by the performed selections), the screen to the
side is displayed by the instrument.

Press the SAVE button or touch the .E icon to save
the measurement (see 8§ 7.1).

. In case of negative result (minimum short-circuit current
NOT interrupted by the protection device within the time
indicated by the performed selections), the screen to the
side is displayed by the instrument.

Note the presence of the measurement result highlighted
in red.

Press the SAVE button or touch the .E icon to save
the measurement (see § 7.1).
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6.4.6. Mode -Xnn - Verify of protection coordination i Norvay country

1. Sel ect the f@ANor v &%2, the opiamg | = LoOPmsw 14032016 16:34 [l 7

ATN, or Al To, AR25 or 50\
reference voltage in the general settings of the

instrument (see § 5.1.4) . @ PEQO ! ._@

Touch the lower first icon. The following screen appears 0 v|| ov
on the display.

Snn gG
L-L 16A

kisc

5s 1.00

2. Move the left slide bar reference by selecting the & icon | ® LOOPms 14032016 1634 [l =

to execute the measurement only with the instrument or ,E‘ L STD
|

the & *5 icon to execute the measurement with the LN :‘2‘:\ v
instrument + optional accessory IMP57 (see § 6.4.10). LPE g ok .

'g+m RaL
d e b I.a' l | =
or 4

T N xXnn gG 5 kisc
L 16A 1.00

Move the central sl
Lo L-N& &-PEOA options (f

Move the right slide bar reference by selecting the "snn
" option.

Touch the second icon to set the protection type and its
rated current. The following screen appears on the

display:
3. Move the slide bar reference by selecting the type of | © LooPmsw 14032016 163 [l
protection (Fuse of type gG or aM or magnetothermal W 9C
MCB in curve B, C, K, D). am [ \/
In B
= » - 16 A C m=
'cli'_oluc.:h the Alno field. The Kﬂ_-¢
ISplay: D Z--
E\ﬁT_ 196% 5 oo
4. x @ LOOPmswv 14032016 16:3¢ [l /2
Touch the icon to zero the value in the In field and
use the virtual keyboard to set the value of the RCD rated AR RV 4
current within the values allowed by the instrument. In 4 5 6 x
Confirm the choice by going back to the previous screen. = ‘
Touch the third icon to set the tripping time of the RCD. E\’jfl\_ 8 5s kise
The following screen appears on the display:
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. Move the slide bar reference by selecting the protection
tripping time between the options: 0.1s, 0.2s, 0.4s, 1s,
5s.

Confirm the choice by going back to the initial
measurement screen.

Touch the fourth icon to set the calculation coefficient of
the short circuit current Isc. The following screen
appears on the display

Touch the X icon to zero the value in the field and use
the virtual keyboard to set the calculation coefficient of
the short circuit current Isc within the values allowed by
the instrument

Confirm the choice by going back to the initial

measurement screen

. If possible, disconnect all loads connected downstream
of the measured point, as the impedance of these users
could distort the test results. Connect the shuko plug, the
alligator clips or the remote lead to the electrical mains
according to Fig. 17, Fig. 18, Fig. 19 and Fig. 21 in the
farthest possible point respect the protection on test
Note the presence of the correct voltage values between
L-L and L-PE corresponding to the selections carried out
in the initial phase (see § 5.1.4) as shown in the screen
to the side.

. Press the GO/STOP key for 2s or the START key on the
remote lead. During this whole stage, do not disconnect
the measuring leads of the instrument from the system
under test.

In case of positive result (minimum short-circuit current
interrupted by the protection device within the time
indicated by the performed selections), the screen to the
side is displayed by the instrument.

Press the SAVE button or touch the E icon to save
the measurement (see § 7.1).
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9.

1.

In case of negative result (minimum short-circuit current
NOT interrupted by the protection device within the time
indicated by the performed selections), the screen to the
side is displayed by the instrument.

Note the presence of the measurement result highlighted

in red.
1=

Press the SAVE button or touch the icon to save

the measurement (see § 7.1).

Select the options "TN",
the reference voltage in the general settings of the
instrument (see § 5.1.4).

Q

Touch the *A
on the display.

icon. The screen to the side appears

Touch the lower icon. The following screen appears on
the display:

Move the left slide bar reference by selecting the ® icon
to execute the measurement.

Move the central slide bar reference by selecting the "L-
PE" option. The right slide bar reference is automatically

set in position &1,
Confirm the choice by going back to the initial
measurement screen.

Move the slide bar reference by selecting the type of
protection (Fuse of type gG or aM or magnetothermal
MCB in curve B, C, K, D).

Touch the Al no field. The
display
Touch the X icon to zero the value in the In field and

use the virtual keyboard to set the value of the nominal
current of the protection within the values allowed by the
instrument (see § 6.4.4)

Confirm the choice by going back to the previous screen.
Touch the icon in the lower right corner to set the tripping
time of the protection. The following screen appears on
the display
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. Move the slide bar reference by selecting the protection
tripping time between the options: 0.1s, 0.2s, 0.4s, 1s,
5s.

Confirm the choice by going back to the initial
measurement screen

. If possible, disconnect all loads connected downstream
of the measured point, as the impedance of these users
could distort the test results. Connect the alligator clips
or the remote lead to the electrical mains according to
Fig. 17, Fig. 18, Fig. 19 and Fig. 21 in the farthest
possible point respect the protection on test.

Note the presence of the correct voltage values between
L-N and L-PE corresponding to the selections carried out
in the initial phase (see § 5.1.4) as shown in the screen
to the side.

. Press the GO/STOP key for 2s or the START key on the
remote lead. During this whole stage, do not disconnect
the measuring leads of the instrument from the system
under test.

In case of positive result (calculated minimum short-
circuit current HIGHER than tripping current of the
protection device within the specified time i see § 13.6),
the screen to the side is displayed by the instrument

)=

Press the SAVE button or touch the icon to save

the measurement (see § 7.1).

. In case of negative result (calculated minimum short-
circuit current LOWER than tripping current of the
protection device within the specified time i see § 13.6),
the screen to the side is displayed by the instrument

)=

Press the SAVE button or touch the icon to save

the measurement (see 8§ 7.1).
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1. Sel

ect the options "I T",
the reference voltage in the general settings of the
instrument (see § 5.1.4).

0

Touch the A
on the display.

icon. The screen to the side appears

Touch the lower icon. The following screen appears on
the display:

- Move the left slide bar reference by selecting the & icon
to execute the measurement.

Move the central slide bar reference by selecting the "L-
PE" option. The right slide bar reference is automatically

set in position &1,
Confirm the choice by going back to the initial
measurement screen.

. If possible, disconnect all loads connected downstream
of the measured point, as the impedance of these users
could distort the test results. Connect the alligator clips
or the remote lead to the electrical mains according to
Fig. 22. Note the presence of the correct voltage values
between L-L and L-PE corresponding to the selections
carried out in the initial phase (see 8§ 5.1.4) and a
possible N-PE voltage due to the IT system as shown in
the screen to the side.

. Press the GO/STOP key for 2s or the START key on the
remote lead. During this whole stage, do not disconnect
the measuring leads of the instrument from the system
under test.

In case of positive result (contact voltage at the point
<50V or <25V), the screen to the side is displayed by the
instrument, which contains the value of the first fault
current measured, expressed in mA (see § 13.8). With
Isc <30mA the Ut value is not mdisplayed

“

Press the SAVE button or touch the
measurement (see § 7.1).

icon to save the

. In case of negative result (contact voltage at the point
>50V or >25V), the screen to the side is displayed by the
instrument.

Note the presence of the measurement result of the
contact voltage highlighted in red.
y=

Press the SAVE button or touch the
measurement (see § 7.1).

icon to save the
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6.4.9. Verify of protection against indirect contacts (TT systems)

1. Sel ect the options "TT", | &Loopmsw 140320061630 [l

the reference voltage in the general settings of the
instrument (see § 5.1.4).
0

ov
Touch the 4 icon. The screen to the side appears | N @ PE@ '-@
on the display. 0 v|| oV

Touch the lower icon on the left. The following screen RL Lp:PE
appears on the display: L

2. Move the left slide bar reference by selecting the & icon | # LooPmay 14032016 1634 W

to execute the measurement. B L
[

Move the middle slide bar reference by selecting the " ok v
Rai - option. The right slide bar reference is | .
automatically set in position ol § B+E Wr. mpi

il L-McPE

Confirm the choice by going back to the initial | R#+ ™A

measurement screen.

Touch the lower icon on the right. The following screen
appears on the display:

3. Move the left slide bar reference by selecting the RCD | & Looprswv 14032016 16:3¢ [l 7

tripping current between the values: 10, 30, 100, 300, o
500, 650, 1000mA B soma  L-N-PE

100mA [ | J
Move the right slide bar reference by selecting the o
connection type between the options: L-N-PE (presence e L-NPE N
of neutral conductor) or LsN=PE (absence of neutral _
conductor) e I

Confirm the choices by going back to the initial
measurement screen.

4. If possible, disconnect all loads connected downstream | & Looprsw 1403206 1634 [l 7

of the measured point, as the impedance of these users
could distort the test results. Connect the shuko plug, the
alligator clips or the remote lead to the electrical mains
according to Fig. 10, Fig. 12 and Fig. 13. The connection
point of the instrument (near or far from the protection)
is usually irrelevant to the test as the resistance of the
wires is negligible compared to the value of earth
resistance.

Note the presence of the correct voltage values between
L-L and L-PE corresponding to the selections carried out
in the initial phase (see § 5.1.4) as shown in the screen
to the side.
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5. Press the GO/STOP key for 2s or the START key on the

remote lead. During this whole stage, do not disconnect
the measuring leads of the instrument from the system
under test.

In case of positive result (overall earth resistance lower
than the ratio between limit contact voltage and RCD
tripping current), the screen to the side is displayed by
the instrument, which contains the contact voltage value
in the secondary display.

Press the SAVE button or touch the .E icon to save
the measurement (see § 7.1).

. In case of negative result (overall earth resistance higher
than the ratio between limit contact voltage and RCD
tripping current), the screen to the side is displayed by
the instrument.

Note the presence of the measurement result of the
contact voltage highlighted in red.

Press the SAVE button or touch the .E icon to save
the measurement (see § 7.1).
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6.4.10. Impedance measurement by means of the accessory IMP57

Impedance measurements performed with the optional accessory IMP57 involve its
connection to the instrument via optical connector through the optical cable/RS-232 C2001
supplied with same accessory.

The IMP57 must be directly powered by the mains on which measurements are performed.
For detailed information, please refer to the user manual of the accessory IMP57.

Please find below the procedure for the measurement of STD L-L impedance in TN
systems. The same procedures can be applied to any other case considering what is
reported in previous chapters.

1. Sel ect the options " TN", i| @ LOOPwswv  14.03.2016 16:34

|

the reference voltage in the general settings of the
instrument (see § 5.1.4).
0

0V
@ =@ -©

0v|| oV

Touch the A
on the display.

icon. The screen to the side appears

Touch the lower icon on the left. The following screen
appears on the display:

@ IMP57 tnsov 14.03.2016 16:34

Move the left slide bar reference by selecting the E+§
icon to execute the measurement with the accessory
IMP57.

Move the central slide bar reference by selecting the "L-
L" option.

Move the right slide bar reference by selecting the "STD"
option.

Confirm the choice by going back to the following initial
measurement screen.

- The *@ symbol on the display indicates that the
accessory IMP57 is not connected to the instrument or
not powered directly by the mains.

Connect the IMP57 to the instrument via the cable
C2001 and to the powered system via the input terminals
Cl, C2 and P1, P2 placed on it (see the IMP57 user
manual). The following screen appears on the display:
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4. The @+ symbol indicates the correct connection and [ @ mps7 wv 14052016 1636 [l 7

recognition of the IMP57 by the instrument. Check the
green STATUS LED lighting on the IMP57. c1 ‘p1 384 V Cz‘ P2
The value of the voltage between the measurement

points is shown in the upper part of the display. Beis

Press the GO/STOP key on the instrument to start the | $T
test. The following screen is shown on the display (in

case of L-L measurement in STD mode)

5. The standard (STD) short-circuit current is shown in the | & mps7 wsov 14032016 16:3¢ [l 7

upper part of the display.
IS¢ 10.51 kA

The P-P Loop impedance values, in addition to its ‘
resistive and reactive components, are shown in the Z [ 38.1mQ
central part of the display, expressed in mW. R 271 mQ X 26.8mQ ﬂ

Press the SAVE button or touch the E icon to save | STD

L-L
the measurement (see § 7.1).
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6.4.11. Anomalous situations

1.

If the instrument detects an L-N or L-PE voltage higher
than the maximum limit (265V), it does not carry out the
test and displays a screen like the one to the side. Check
the connection of measuring cables.

If the instrument detects an L-N or L-PE voltage lower
than the minimum limit (100V), it does not carry out the
test and displays a screen like the one to the side. Check
that the system being tested is supplied.

If the instrument detects the absence of the signal to
terminal B1 (phase conductor), it provides the warning
screen shown to the side and blocks the execution of the
tests.

If the instrument detects the absence of the signal to
terminal B4 (neutral conductor), it provides the warning
screen shown to the side and blocks the execution of the
tests.

If the instrument detects the absence of the signal to
terminal B3 (PE conductor), it provides the warning
screen shown to the side and blocks the execution of the
tests.
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. If the instrument detects that the phase and neutral leads
are inverted, it does not carry out the test and a screen
similar to the one reported to the side is displayed.
Rotate the shuko plug or check the connection of
measuring cables.

. If the instrument detects that the phase and PE leads are
inverted, it does not carry out the test and a screen
similar to the one reported to the side is displayed.
Check the connection of measuring cables.

. If the instrument detects a danger voltage on PE
conductor, it does not carry out the test and displays a
screen like the one to the side. This message can also
appair in case of an insufficient pressure of the
GO/STOP key

. If the instrument detects a voltage VN-PE>50V (or >25V
depending on the selection), it does not carry out the test
and displays a screen like the one to the side
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6.5. SEQ: PHASE SEQUENCE AND PHASE CONCORDANCE TEST

This function is performed in compliance with standards IEC/EN61557-7 and allows testing
the phase sequence and concordance by direct contact with live parts (not on cables with
insulating sheath). The following operating modes are available:

CAUTION

i The instrument can be used for measurements on installations with
overvoltage category CAT IV 300V to earth and max 600V between inputs.
“ Do not connect the instrument on installations with voltage exceeding the

limits indicated in this manual. Exceeding these limits could cause electrical
shock to the user and damage to the instrument.

9 The connection of the test leads to the instrument and to the alligator clips
must always done with accessories disconnected by the installation

1T one lead measurement
2T two leads measurement.

Black Negro [/,
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Fig. 24: Phase sequence check of 2T phases with terminal and remote lead
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Touch the icon. The screen to the side appears
on the display.
e L1 G

Touch the A1TOoO icon to s
2
following screen appears on the display: -2 G
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. Move the slide bar reference in the position "1T" for the
selection of the test with 1 terminal or in the position "2T"
for the selection of the test with 2 terminals.

Confirm the choice by going back to the following initial
measurement screen.
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14.03.2016 16:34
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. Insert the blue and black connectors of the single cables in the corresponding input
terminals of the instrument B4, B1 (2T measurement). Insert in the free end of the cables
the corresponding alligator clips or tips. It is also possible to use the remote lead by
inserting its multipolar connector into the input lead B1. Connect the alligator clips, the tips
or the remote lead to phase L1 and N according to Fig. 23 and Fig. 24.

N

tiToe t fe snecessary to tendle the instrument before carrying out
the test in order to have correct mass and voltage frequency references

1 De-energize any voltage sources adjacent to the line under test before
performing the test

4. Press the GO/STOP key on the instrument or the

START key on the remote lead. The instrument will start
the measurement. During this whole stage, do not
disconnect the measuring leads of the instrument from
the system under test.

The symbol for the tip on phase L1 and the hourglass
indicating the status of pending recognition of a voltage
higher than the maximum allowed.

Once the correct voltage recognized, the / symbol is
shown on the display. The instrument gives out a long
sound until input voltage is present.

. At the end of phase L1 acquisition, the instrument is in
standby waiting for the signal on phase L2 and showing
the symbol of "disconnected tip" as shown in the screen
to the side.

Under these conditions, connect the alligator clips, the

tips or the remote lead to phase L2 and N in accordance
with Fig. 23 and Fig. 24.
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GSC60

The symbol for the tip on phase L2 and the hourglass
indicating the status of pending recognition of a voltage
higher than the maximum allowed.

Once the correct voltage recognized, the
shown on the display.

symbol is

At the end of the test, if the detected phase sequence is
correct, the instrument displays a screen like the one
shown to the side (result "1-2-3").

Press the SAVE button or touch the ﬂ icon to save
the measurement (see § 7.1).

At the end of the test, if the two detected voltages are in
phase (phase concordance between two distinct
three-phase systems), the instrument displays a
screen like the one to the side (result "1-1-").

10 At the end of the test, if the detected phase sequence is

not correct, the instrument displays a screen like the one
shown to the side (result "2-1-3").

Press the SAVE button or touch the E icon to save
the measurement (see 8§ 7.1).
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6.5.1. Anomalous situations

1.

If between the test start and the acquisition of the first
voltage or between the acquisition of the first and second
voltage, a time longer than around 10s has elapsed, the
instrument displays a screen like the one to the side.

If the instrument detects an input voltage higher than the
maximum limit, it will display a screen like the one to the
side.

If the instrument detects an input voltage frequency
exceeding the allowed full scale, it will display a screen like
the one to the side.
This message may be shown even if the tool is not
correctly handled
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6.6. LEAKAGE: LEAKAGE CURRENT MEASUREMENT AND RECORDING
This function allows measuring and recording the leakage current in single-phase or three-
phase systems by means of the optional accessory HT96U clamp.

'-4‘7 3 1< ".

N 4 —1

; INPUT |
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|
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Ac IV 300\/1, CATIII 350V INPU Q
__B

Fig. 25: Indirect measurement of leakage current in three-phase systems
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Fig. 26: Direct measurement of leakage current in three-phase systems

1. mA

Touch the
on the display.

Touch the icon to set the full scale of the used
clamp. The following screen appears on the display:

value of the selected HT96U clamp in the 1A + 3000A
range. Press and hold the keys for a quick selection of

values

5 . .
Touch the icon to set recording parameters. The

following screen appears on the display
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3. Move the left slide bar cursor in order to select the

aggregation time (see § 13.16) among the options: 2s,
5s, 10s, 30s, 1min, 2min, 5min, 10min, 15min, 30min
Move the
positions:

central GA®I isdyenblnd

a A 4 Manual start of recording by pressing the
GO/STOP key (at the next minute after the pressure
of key)

e

A Automatic start of recording at the date/time
set by the user (after a preliminary pressure of
GO/STOP key in order to set the instrument in stand-
by mode). Touch the corresponding field to set
the date/timei n t he AMM: DD: YY }
confirm
Move the
positions:

right SITORod es yhrebro |

A 4 Manual stop of recording by pressing the
GO/STOP key

e

A Automatic stop of recording at the date/time
set by the user. Touch the corresponding field to
set the date/timei n t he A MM: DD: YY
and confirm

i

i

4. Insert the external clamp into instrument input 11

O LEAK

REC 14.03.2016 16:34 - /
2s
W 5
10s
STOP

o & A
30s | V
1min

|
) 15/03/2016 ‘

15:20

2min Go

Smin

10min
15min
30min

1A 2B

5. For indirect measurements of leakage current, connect the external clamp according to
Fig. 25. For direct measurements of leakage current, connect the clamp according to Fig.
26 and disconnect possible additional earth connections that could influence the test

results.

A\

Possible additional earth connections could influence the measured value. In
case of real difficulty in removing them, we recommend performing the
measurement in an indirect way.

6. The real time value of the measured leakage current
(1'r ms) and itoés mappearswomthey
display as shown in the screen to the side.

)=

Press the SAVE button or touch the icon to save

the measurement (see § 7.1).
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7. Press the GO/STOP key to start recording. The | o< ieak @rec 14032016 163¢ [l
instrument enters stand-by mode (waiting for the next

mi nute or the setéte)ymllrms 10.0 mA
displayed as shown in the screen to the side.

Imax 15.0 mA

1A O ED

8 With recordi nr lrymibrog , i tsl|O<LEAK @rec 1032016 16:3¢ [l

shown in the screen to the side.

_ Irms 10.0 mA
Touch oac‘) i con to read
information about on-going recording. The following | jmax  15.0 mA

screen appears on the display o

1A Q3 .BD
9. The screen contains: ] O< LEAK @ REC 14.03.2016 16:34 [l /

U The number of recording S

U The date/time of recording start (if automatic) Start: 14-03-2016 16:35

. . . . . Stop: Manual

U The date/time of recording stop (if automatic) Aggr. Time.: 2

N . . Num. of Aggr. Interv.: 19

U The aggregation time set Resid. Capacity: 15d-12h-25m

U The number of aggregation intervals recorded

U The residual memory capacity expressed in DD-HH-

MM <&

10 Press GO/STOP key to stop recording; the instrument jo< Leak @rec 14032016 16:34 [0 7

automatically saves the result in_its memory (see 8§ o
7.1.3). The message to the side is shown.

Confirm by ‘/‘JC[: hii cnagn tchr@b
icon to go back to the previous screen \/4] @

Message Box

Stop Recording ?

1A 3.8
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6.7. EARTH: MEASUREMENT OF EARTH RESISTANCE
The instrument allows performing the measurement of earth resistance of an installation in
the following ways:

U Measurement of earth resistance with 3-wire or 2-wire voltammetric method

U Measurement of ground resistivity (r ) with Wenner 4-wire method

U Measurement of resistance of individual rods without disconnecting them by means of
the optional clamp T2100

6.7.1. 3-wire or 2-wire earth measurement and 4-wire ground resistivity
The measurement is carried out in compliance with standards IEC/EN61557-5.

CAUTION

1 The instrument can be used for measurements on installations with
overvoltage category CAT IlI 300V to earth with a maximum voltage of 600V
between inputs. Do not connect the instrument to installations with voltages
exceeding the limits indicated in this manual. Exceeding these limits could
result in electrical shocks to the user and damage to the instrument.

1 Always connect the measuring cables to the instrument and to the alligator
clips with the accessories disconnected from the system.

1 We recommend holding the alligator clip respecting the safety area created
by the hand protection (see § 4.2).

1 If the length of the cables supplied is not suitable for the installation under
test, you can create your own extensions following the indications in § 13.12.

[14 B ] 12 |
[y / / INPUT | \ |
“‘ \\7,/ \,,// MAX 5\/-}\// ‘\ .
]f;cn V300V, __CATIII 350V 5,  INPUT MAX 600V

B4 ] B3

Nero Black

Blu Blue Azul Blau Bleu Negro Schwarz Noir

Verde Greep Griin Vert

Rosso Red
Rojo Rot Rouge

\
\ Y

7 7 7 s

Fig. 27: Three-wire earth resistance measurement
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H I INSTRUMENTS
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Blau Bleu Negro Schwarz Noir
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Rosso Red Rojo
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Fig. 28: Two-wire earth resistance measurement using an auxiliary rod
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Fig. 29: Two-wire earth resistance measurement from the panel board
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Fig. 30: Ground resistivity measurement
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ptions ATN, T
e reference v
QL

of the instrument (see § 5.1.4). Touch the W icon.
The screen to the side (TT and IT systems) is shown on
the display. The instrument automatically carries out the
test in presence of voltage between the inputs (shown
on the display) and blocks the test in case of voltage
higher than 10V

Touch the first icon in the lower left corner to set the
measuring mode. The following screen appears on the
display:

0
t h

. Move the slide bar reference in the position "Ra L for the
selection of the earth measurement with voltammetric

[N
method, in the % position for the resistance
measurement with use of optional clamp T2100 (see §
6.7.3) or in the "r" position for the measurement of
ground resistivity. Confirm the choice by going back to
the initial measurement screen.

Touch the second icon in the lower left corner to set the
tripping current of the differential switch (TT and IT
systems). The following screen appears on the display:

. Move the slide bar reference in the position
corresponding to the value of the tripping current of the
RCD differential switch as shown in the screen to the
side. On the basis of this selection and the value of
contact voltage (25V or 50V), the instrument performs
the calculation of the limit value of earth resistance (see
§ 13.11) that will compare with the measured value in
order to provide the final positive or negative result of the
measurement.

. For TN systems, the instrument shows the initial screen
as in the figure to the side.

Touch the central icon to set the rated current of the
RCD. The following screen appears on the display:

EN - 65

e EARTHTsov  14.03.2016 16:3¢ [l 7

-0

Ra L

30mA























































































































































































































































