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Ergebnisfeld 
 

 
Messergebnis liegt innerhalb der voreingestellten Grenzwerte (GUT). 

 
Das Messergebnis liegt außerhalb der voreingestellten Grenzwerte 
(SCHLECHT). 

 
Die Messung wurde abgebrochen. Beachten Sie die angezeigten 
Warnungen und Meldungen. 

 
 
Akustische Warnungen 
 

Dauerton 
Warnung! An der PE-Klemme wurde eine gefährliche Spannung 
erkannt. 

 
 

1.4 Funktionswahlschalter und Display des Instruments 
 

1

 

 
 

Abbildung von TESTBOY TV 445  
 

 
 
 
 
 
 
 
Legende: 
1. Funktionswahlschalter 
2. Bezeichnung der Funktion bzw. Unterfunktion 
3. Messparameter und Grenzwerte 
4. Ergebnisfeld 
In diesem Feld werden das Hauptergebnis und Teilergebnisse zusammen mit dem 
Status GUT/SCHLECHT/ABBRUCH angezeigt. 
5. Ständige Spannungs- und Ausgangsüberwachung 
6. Meldungsfeld 
In diesem Feld werden der Batteriestatus und Warnhinweise/Meldungen mit Bezug auf 
den aktuellen Messwert angezeigt. 
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4  Taste 
TEST

 drücken und halten, bis sich das Ergebnis stabilisiert hat. 
 

. 
 

5  Anschauen der Ergebnisse 

  

.  

 
 

  
Angezeigte Ergebnisse: 
R: Isolationswiderstand 
Um: Prüfspannung des Instruments 
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5  Taste 
TEST

 drücken 
 

 
 

6  Anschauen der Ergebnisse 
 

  

Zloop 
 

 
 

Angezeigte Ergebnisse: 
Z: Fehlerschleifenimpedanz 
Isc: Unbeeinflusster Fehlerstrom 
Lim: Oberer Grenzwert 
Fehlerschleifenimpedanz (falls 
zutreffend) 

 Zs (RCD) 
 

 
 

Angezeigte Ergebnisse: 
Z: Fehlerschleifenimpedanz 
Isc: Unbeeinflusster Fehlerstrom 
Lim: Oberer Grenzwert 
Fehlerschleifenimpedanz (falls 
zutreffend) 
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1 Preface 
 
Congratulations on your purchase of the TV 445 instrument and its accessories from 
TESTBOY. The instrument was designed on a basis of rich experience, acquired 
through many years of dealing with electric installation test equipment. 
 
The TV 445 instrument is professional, multifunctional, hand-held test instrument 
intended to perform all the measurements required in order for a total inspection of 
electrical installations in buildings. The following measurements and tests can be 
performed: 
 
 

�‰ Voltage and frequency, 
�‰ Continuity tests, 
�‰ Insulation resistance tests, 
�‰ RCD testing, 
�‰ Fault loop / RCD trip-lock impedance measurements, 
�‰ Line impedance, 
�‰ Phase sequence, 
�‰ Earth resistance tests 

 
 
The graphic display with backlight offers easy reading of results, indications, 
measurement parameters and messages. Two LED Pass/Fail indicators are placed at 
the sides of the LCD.  
The operation of the instrument is designed to be as simple and clear as possible and 
no special training (except for the reading this instruction manual) is required in order to 
begin using the instrument. 
In order for operator to be familiar enough with performing measurements in general 
and their typical applications it is advisable to read Testboy handbook Guide for testing 
and verification of low voltage installations. 
 
The instrument is equipped with the entire necessary accessory for comfortable testing. 
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2 Safety and operational considerations 
 

2.1 Warnings and notes 
 
In order to maintain the highest level of operator safety while carrying out various tests 
and measurements, Testboy recommends keeping your TV 445 instruments in good 
condition and undamaged. When using the instrument, consider the following general 
warnings: 
 

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

 

�‰ If the test equipment is used in a manner not specified in this user manual, 
the protection provided by the equipment could be impaired! 

 

�‰ Read this user manual carefully, othe rwise the use of the instrument may 
be dangerous for the operator, the instrument or for the equipment under 
test! 

 

�‰ Do not use the instrument or any of the accessories if any damage is 
noticed! 

 

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

 

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

 

�‰ Do not use the instrument in supply systems with voltages higher than  
600 V! 

 

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

 

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

 

�‰ Consider that older accessories and some of the new optional test 
accessories compatible with this instrument only meet CAT III / 300 V 
overvoltage safety rating!  This means that maximal allowed voltage 
between test terminals and ground is 300 V!  

 

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

 

�‰ Hazardous voltages exist inside the in strument. Disconnect all test leads, 
remove the power supply cable and switch off the instrument before  

 

�‰ All normal safety precautions must be taken in order to avoid risk of 
electric shock while working on electrical installations!  
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  Warnings related to measurement functions: 
 
 Insulation resistance 
 

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

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

�‰ When an insulation resistance measurement has been performed on a capacitive 
object, automatic discharge may not be done immediately! The warning message 

 and the actual voltage is displayed during discharge until voltage drops below 
10 V. 

�‰ Do not connect test terminals to external voltage higher than 600 V (AC or DC) in 
order not to damage the test instrument! 

 
Continuity functions 
 

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

 
Testing PE terminal 
 

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

 
Notes related to measurement functions: 
 
General 

�‰ The  indicator means that the selected measurement cannot be performed 
because of irregular conditions on input terminals. 

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

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

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

 
Insulation resistance 
 

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

�‰ The instrument automatically discharge tested object after finished 
measurement. 

�‰ A double click of TEST key starts a continuous measurement. 
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Continuity functions 
 

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

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

 
RCD functions 
 

�‰ Parameters set in one function are also kept for other RCD functions! 
�‰ The measurement of contact voltage does not normally trip an RCD. However, 

the trip limit of the RCD may be exceeded as a result of leakage current flowing 
to the PE protective conductor or a capacitive connection between L and PE 
conductors. 

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

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

�‰ The autotest sequence (RCD AUTO function) stops when trip-out time is out of 
allowable time period. 

 
Z-LOOP 
 

�‰ The low limit prospective short-circuit current value depends on fuse type, fuse 
current rating, fuse trip-out time and impedance scaling factor. 

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

�‰ Fault loop impedance measurements will trip an RCD. 
�‰ The measurement of fault loop impedance using trip-lock function does not 

normally trip an RCD. However, the trip limit may be exceeded as a result of 
leakage current flowing to the PE protective conductor or a capacitive connection 
between L and PE conductors. 

 
Z-LINE 
 

�‰ In case of measurement of Z Line with the instrument test leads PE and N 
connected together the instrument will display a warning of dangerous PE 
voltage. The measurement will be performed anyway. 

�‰ Specified accuracy of tested parameters is valid only if mains voltage is stable 
during the measurement. 

�‰ L and N test terminals are reversed automatically according to detected terminal 
voltage (except in UK version). 
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2.2 Battery and charging 
 
The instrument uses six AA size alkaline or rechargeable Ni-Cd or Ni-MH battery cells. 
Nominal operating time is declared for cells with nominal capacity of 2100mAh. 
Battery condition is always displayed in the lower right display part. 
In case the battery is too weak the instrument indicates this as shown in figure 2.1. This 
indication appears for a few seconds and then the instrument turns itself off. 
 

 
Figure 2.1: Discharged battery indication 

The battery is charged whenever the power supply adapter is connected to the 
instrument. The power supply socket polarity is shown in figure 2.2.Internal circuit 
controls charging and assures maximum battery lifetime.  

 

+-
 

Figure 2.2: Power supply socket polarity 

The instrument automatically recognizes the connected power supply adapter and 
begins charging. 

Symbols: 

 
Indication of battery charging 

 
 

Figure 2.3: Charging indication 

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

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

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

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

�‰ Do not recharge alkaline battery cells! 
�‰ Use only power supply adapter delivered from the manufacturer or distributor of 

the test equipment to avoid possible fire or electric shock! 
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2.2.1 New battery cells or cells unused for a longer period 
 
Unpredictable chemical processes can occur during the charging of new battery cells or 
cells that have been left unused for a longer period (more than 3 months). Ni-MH and 
Ni-Cd cells can be subjected to these chemical effects (sometimes called the memory 
effect). As a result the instrument operation time can be significantly reduced during the 
initial charging/discharging cycles of the batteries. 
 
In this situation, Testboy recommend the following procedure to improve the battery 
lifetime: 
 

Procedure Notes 
�¾ Completely charge the battery. At least 14h with in-built charger. 

�¾ Completely discharge the battery. 
This can be performed by using the 
instrument normally until the instrument is 
fully discharged. 

�¾ Repeat the charge / discharge cycle 
at least 2-4 times. 

Four cycles are recommended in order to 
restore the batteries to their normal 
capacity. 

 

 
Notes: 
 

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

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

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

�‰ The effects described above should not be confused with the normal decrease of 
battery capacity over time. Battery also loses some capacity when it is repeatedly 
charged / discharged. Actual decreasing of capacity, versus number of charging 
cycles, depends on battery type. This information is provided in the technical 
specification from battery manufacturer. 
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2.3 Standards applied 
 
The TV 445 instrument is manufactured and tested in accordance with the following 
regulations: 
 

Electromagnetic compatibility (EMC) 

EN 61326 Electrical equipment for measurement, control and laboratory  
use – EMC requirements 
Class B (Hand-held equipment used in controlled EM environments) 

Safety (LVD) 

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

EN 61010-031 Safety requirements for hand-held probe assemblies for electrical 
measurement and test 

EN 61010-2-032 Safety requirements for electrical equipment for measurement, 
control, and laboratory use - Part 2-032: Particular requirements for 
hand-held and hand-manipulated current sensors for electrical test 
and measurement 

Functionality 

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

 

Part 1 General requirements 
Part 2 Insulation resistance 
Part 3 Loop resistance 
Part 4 Resistance of earth connection and equipotential 
bonding 
Part 5 Resistance to earth (TV 445B only) 
Part 6 Residual current devices (RCDs) in TT and TN systems 
Part 7 Phase sequence 
Part 10 Combined measuring equipment 

Other reference standards for testing RCDs 
EN 61008 Residual current operated circuit-breakers without integral overcurrent 

protection for household and similar uses 
EN 61009 Residual current operated circuit-breakers with integral overcurrent 

protection for household and similar uses 
EN 60364-4-41 Electrical installations of buildings 

Part 4-41 Protection for safety – protection against electric shock 
BS 7671 IEE Wiring Regulations (17th edition) 
AS / NZ 3760 In-service safety inspection and testing of electrical equipment 
 

Note about EN and IEC standards: 
�‰ Text of this manual contains references to European standards. All standards of 

EN 6XXXX (e.g. EN 61010) series are equivalent to IEC standards with the same 
number (e.g. IEC 61010) and differ only in amended parts required by European 
harmonization procedure. 
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3 Instrument description 
 

3.1 Front panel 
 

 
Figure 3.1: Front panel (picture of TV 445) 

Legend:  
 

1 LCD 128 x 64 dots matrix display with backlight. 

Starts measurements. 2 TEST TEST
Acts also as the PE touching electrode. 

3 UP 
4 DOWN 

Modifies selected parameter. 

5 CAL Calibrates test leads in Continuity functions. 

6 Function selectors Selects test function. 

7 Backlight, 
Contrast 

Changes backlight level and contrast. 

Switches the instrument power on or off. 
8 ON / OFF The instrument automatically turns off 15 minutes after the 

last key was pressed. 
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Accesses help menus. 

9 HELP  In RCD Auto toggles between top and bottom parts of results 
field. 

10 TAB Selects the parameters in selected function. 

11 PASS Green indicator 
12 FAIL Red indicator 

Indicates PASS/ FAIL of result. 

 

3.2 Connector panel 
 

 
Figure 3.2: Connector panel (picture of TV 445) 

Legend: 
 
1 Test connector Measuring inputs / outputs 
2 Protection cover  
3 Charger socket  
4 PS/2 connector Communication with PC serial port 
 
Warnings!   

�‰ Maximum allowed voltage between any test terminal and ground is 600 V!  
�‰ Maximum allowed voltage between test terminals is 600 V! 
�‰ Maximum short-term voltage of external power supply adapter is 14 V! 

 



Testboy TV 445 Back side 
 

14 

3.3 Back side 
 

 
Figure 3.3: Back side 

Legend: 
 

1 Side belt 
2 Battery compartment cover 
3 Fixing screw for battery compartment cover 
4 Back panel information label 
5 Holder for inclined position of the instrument 
6 Magnet for fixing instrument close to tested item (optional)

 

 
Figure 3.4: Battery compartment 

Legend: 
 

1 Battery cells Size AA, alkaline or rechargeable NiMH 
2 Serial number label  
3 Fuse M 0.315 A, 250 V 
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3.4 Display organization 
 

Figure 3.5: Typical function display 

 
Function 
name 

Result field 

 
Test 
parameter 
field  

 
Message 
field 

 
Terminal 
voltage 
monitor  

 
Battery 
indication  

 
3.4.1 Terminal voltage monitor  
 
The terminal voltage monitor displays on-line the voltages on the test terminals and 
information about active test terminals. 
 

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

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

 

L and PE are active test terminals; N terminal should also be connected 
for correct input voltage condition. 
 

 
3.4.2 Battery indication 
 
The indication indicates the charge condition of battery and connection of external 
charger .  

 
Battery capacity indication. 

 

Low battery. 
Battery is too weak to guarantee correct result. Replace or 
recharge the battery cells. 

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

 



Testboy TV 445 Display organization 
 

16 

 
3.4.3  Message field 
 
In the message field warnings and messages are displayed. 
 

 
Measurement is running, consider displayed warnings. 

 

Conditions on the input terminals allow starting the measurement; 
consider other displayed warnings and messages. 

 
Conditions on the input terminals do not allow starting the 
measurement, consider displayed warnings and messages. 

 
RCD tripped-out during the measurement (in RCD functions). 

 
Instrument is overheated. The measurement is prohibited until the 
temperature decreases under the allowed limit. 

 
High electrical noise was detected during measurement. Results may 
be impaired. 

 
L and N are changed. 

 
Warning!  High voltage is applied to the test terminals.  

 

Warning!  Dangerous voltage on the PE terminal! Stop the activity 
immediately and eliminate the fault / connection problem before 
proceeding with any activity!  

 
Test leads resistance in Continuity measurement is not compensated. 

 
Test leads resistance in Continuity measurement is compensated. 

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

 
3.4.4 Result field  
 

 
Measurement result is inside pre-set limits (PASS). 

 
Measurement result is out of pre-set limits (FAIL). 

 
Measurement is aborted. Consider displayed warnings and messages. 

 
3.4.5 Sound warnings 
 

Continuous sound Warning!  Dangerous voltage on the PE terminal is detected. 
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3.4.6 Help screens  
 

HELP  Open help screen. 
 
Help menus are available in all functions. The Help menu contains schematic diagrams 
for illustrating how to properly connect the instrument to electric installation. After 
selecting the measurement you want to perform, press the HELP key in order to view 
the associated Help menu. 
 
Keys in help menu: 
 

UP / DOWN Selects next / previous help screen. 
HELP Scrolls through help screens. 
Function selectors / TEST Exits help menu. 
 

  

Figure 3.6: Examples of help screens 

 
3.4.7 Backlight and contrast adjustments 
 
With the BACKLIGHT key backlight and contrast can be adjusted. 
 

Click Toggles backlight intensity level. 

Keep pressed for 1 s Locks high intensity backlight level until power is turned off or the 
key is pressed again. 

Keep pressed for 2 s Bargraph for LCD contrast adjustment is displayed. 
 

 
Figure 3.7: Contrast adjustment menu 

Keys for contrast adjustment: 
 

DOWN Reduces contrast. 
UP Increases contrast. 
TEST Accepts new contrast. 
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3.5 Instrument set and accessories 
 
 
 
3.5.1 Standard set TV 445 
� Instrument 
� Short instruction manual 
� Calibration Certificate 
� Mains measuring cable 
� Test lead 3 x1.5 m  
� 3x test probe 
� 3x crocodile clip 
� Set of NiMH battery cells 
� Power supply adapter 
� Soft hand strap 
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4 Instrument operation 
 
 

4.1 Function selection 
 
For selecting test function the FUNCTION SELECTOR shall be used. 
 
Keys: 
 

FUNCTION 
SELECTOR 

Select test / measurement function: 
 

�‰ <VOLTAGE TRMS> Voltage and frequency and phase sequence. 
�‰ <R ISO> Insulation resistance. 
�‰ <R LOW�Ÿ> Resistance of earth connections and bondings. 
�‰ <Zline > Line impedance. 
�‰ <Zloop > Fault loop impedance. 
�‰ <RCD> RCD testing. 
�‰ <EARTH RE> Resistance to earth.  
�‰ <SETTINGS> General instrument settings. 

 
UP/DOWN Selects sub-function in selected measurement function. 
TAB Selects the test parameter to be set or modified. 
TEST Runs selected test / measurement function. 
 
Keys in test parameter  field: 
 

UP/DOWN Changes the selected parameter. 
TAB Selects the next measuring parameter. 
FUNCTION SELECTOR Toggles between the main functions. 
 
General rule regarding enabling parameters  for evaluation of measurement / test result: 
 

OFF No limit values, indication: _ _ _. 
Parameter 

ON 
Value(s)  – results will be marked as PASS or FAIL in 
accordance with selected limit. 

 
See Chapter 5 for more information about the operation of the instrument test functions. 
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4.2 Settings 
 
Different instrument options can be set in the SETTINGS menu. 
 

 

 

Options in here are: 
�‰ Selection of language, 
�‰ Selection of reference standard for 

RCD test, 
�‰ Entering Isc factor, 
�‰ Commander support, 
�‰ Setting the instrument to initial 

values. 
 

Figure 4.1: Options in Settings menu 

Keys: 
 

UP / DOWN Selects appropriate option. 
TEST Enters selected option. 
Function selectors  Exits back to main function menu. 
 
4.2.1 Language 
 

In this menu the language can be set. 

 
Figure 4.2: Language selection 

Keys: 
 

UP / DOWN  Selects language. 
TEST Confirms selected language and exits to settings menu. 
Function selectors  Exits back to main function menu. 
 



Testboy TV 445 Settings 
 

21 

4.2.2 Initial settings 
 

 
In this menu the instrument settings and 
measurement parameters and limits can be 
set to initial (factory) values. 

 
Figure 4.3: Initial settings dialogue 

 
Keys: 
 

TEST Restores default settings. 
Function selectors  Exits back to main function menu without changes. 
 

Warning:   
 

�‰ Customized settings will be lost when this option is used! 
�‰ If the batteries are removed for more than 1 minute the custom made settings will 

be lost. 
 
The default setup is listed below: 
 

Instrument setting Default value 
Contrast As defined and stored by adjustment procedure 
Isc factor  1.00 
RCD standards EN 61008 / EN 61009 
Language English 
  

Function 
Sub-function 

Parameters / limit value 

EARTH RE* No limit 
R ISO No limit 

Utest = 500 V 
Low Ohm Resistance   

R LOW�  No limit 
CONTINUITY* No limit 

Z -  LINE Fuse type: none selected  
Z -  LOOP Fuse type: none selected 

Zs rcd Fuse type: none selected 
RCD RCD t 

 
 
 
 
 

Nominal differential current: I� N=30 mA 
RCD type: AC  
Test current starting polarity:  (0°) 
Limit contact voltage: 50 V 
Current multiplier: ×1 
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Note:  
�‰ Initial settings (reset of the instrument) can be recalled also if the TAB key is 

pressed while the instrument is switched on. 
 

 
4.2.3 Date and time  
 

 
In this menu date and time can be set. 

 
Figure 4.4: Setting date and time 

Keys: 
 

TAB Selects the field to be changed. 
UP / DOWN Modifies selected field. 
TEST Confirms new setup and exits. 
Function 
selectors  

Exits back to main function menu. 

 

Warning : 
�‰ If the batteries are removed for more than 1 minute the set time and date will be 

lost. 
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4.2.4 RCD standard 
 

 
In this menu the used standard for RCD 
tests can be set. 

 
Figure 4.5: Selection of RCD test 

standard 

Keys: 
 

UP / DOWN Selects standard. 
TEST Confirms selected standard. 
Function selectors  Exits back to main function menu. 
Maximum RCD disconnection times differ in various standards.  
The trip-out times defined in individual standards are listed below.  

 
Trip-out times according to EN 61008 / EN 61009: 
 ½×I� N

*) I� N 2×I� N 5×I� N 
General RCDs  
(non-delayed)  t�  > 300 ms t�  < 300 ms t�  < 150 ms t�  < 40 ms 

Selective RCDs  
(time-delayed)  t�  > 500 ms 130 ms < t�  < 500 ms 60 ms < t�  < 200 ms 50 ms < t�  < 150 ms 

 
Trip-out times according to EN 60364-4-41: 
 ½×I� N

*) I� N 2×I� N 5×I� N 
General RCDs 
(non-delayed)  t�  > 999 ms t�  < 999 ms t�  < 150 ms t�  < 40 ms 

Selective RCDs 
(time-delayed)  t�  > 999 ms 130 ms < t�  < 999 ms 60 ms < t�  < 200 ms 50 ms < t�  < 150 ms 

 
Trip-out times according to BS 7671: 
 ½×I� N

*) I� N 2×I� N 5×I� N 
General RCDs 
(non-delayed)  t�  > 1999 ms t�  < 300 ms t�  < 150 ms t�  < 40 ms 

Selective RCDs 
(time-delayed)  t�  > 1999 ms 130 ms < t�  < 500 ms 60 ms < t�  < 200 ms 50 ms < t�  < 150 ms 

 
Trip-out times according to AS/NZ**): 

  ½×I� N
*) I� N 2×I� N 5×I� N  

RCD type I� N [mA] t�  t�  t�  t�  Note 
I �  10 40 ms 40 ms 40 ms 
II > 10 �  30 300 ms 150 ms 40 ms 
III > 30 

> 999 ms 
300 ms 150 ms 40 ms 
500 ms 200 ms 150 ms

Maximum break time 

IV  S  > 30 > 999 ms 
130 ms 60 ms 50 ms Minimum non-actuating time 

*) Minimum test period for current of ½×I� N, RCD shall not trip-out. 
**) Test current and measurement accuracy correspond to AS/NZ requirements. 
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Maximum test times related to selected test current for general (non-delayed) RCD 
Standard          ½×I� N I� N 2×I� N 5×I� N 
EN 61008 / EN 61009 300 ms 300 ms 150 ms 40 ms 
EN 60364-4-41 1000 ms 1000 ms 150 ms 40 ms 
BS 7671 2000 ms 300 ms 150 ms 40 ms 
AS/NZ (I, II, III) 1000 ms 1000 ms 150 ms 40 ms 
 
Maximum test times related to selected test current for selective (time-delayed) RCD 
Standard          ½×I� N I� N 2×I� N 5×I� N 
EN 61008 / EN 61009 500 ms 500 ms 200 ms 150 ms 
EN 60364-4-41 1000 ms 1000 ms 200 ms 150 ms 
BS 7671 2000 ms 500 ms 200 ms 150 ms 
AS/NZ (IV) 1000 ms 1000 ms 200 ms 150 ms 
 
4.2.5  Isc factor 
 

 
In this menu the Isc factor for calculation of 
short circuit current in Z-LINE and Z-LOOP 
measurements can be set. 

 
Figure 4.6: Selection of Isc factor 

Keys: 
 

UP / DOWN Sets Isc value. 
TEST Confirms Isc value. 
Function selectors  Exits back to main function menu. 
 
Short circuit current Isc in the supply system is important for selection or verification of 
protective circuit breakers (fuses, over-current breaking devices, RCDs). 
The default value of Isc factor (ksc) is 1.00. The value should be set according to local 
regulative.  
Range for adjustment of the Isc factor is 0.20 ÷ 3.00.  
 
4.2.6 Commander support (optional) 
 
The support for remote commanders can be 
switched On/ Off in this menu. 

 
Figure 4.7: Selection of commander 

support  
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Keys: 
 

UP / DOWN Selects commander option. 
TEST Confirms selected option. 
Function selectors  Exits back to main function menu. 
 
Note:  

�‰ This option is intended to disable the commander’s remote keys. In the case of 
high EM interfering noise the operation of the commander’s key can be irregular. 
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5 Measurements 
 

5.1 Voltage, frequency and phase sequence 
 
Voltage and frequency measurement is always active in the terminal voltage monitor. In 
the special VOLTAGE TRMS menu the measured voltage, frequency and information 
about detected three-phase connection can be stored. Phase sequence measurement 
conforms to the EN 61557-7 standard.  
 

 
See chapter 4.1 Function selection for instructions on 
key functionality. 

 
Figure 5.1: Voltage in single 

phase system 

Test parameters for voltage measurement 
 

There are no parameters to set. 
 

Connections for voltage measurement 
 

L3
L2
L1
N
PE

N
/L

2

N
/L

2

L/
L1

L/
L1

P
E

/L
3

P
E

/L
3

result 1.2.3 result 2.1.3

 
Figure 5.2: Connection of universal test cable and optional adapter in three-phase 

system 

L1
L2
L3
N

PE

RERo

LPEN

L/L1
N/L2

PE/L3

N
/L

2

L
/L

1

P
E

/L
3
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Figure 5.3: Connection of plug commander and universal test cable in single-phase 
system 

Voltage measurement procedure  
 

�‰ Select the VOLTAGE TRMS function using the function selector switch. 
�‰ Connect  test cable to the instrument. 
�‰ Connect  test leads to the item to be tested (see figures 5.2 and 5.3). 
 

 
Measurement runs immediately after selection of VOLTAGE TRMS function. 
 

  

Figure 5.4: Examples of voltage measurement in three-phase system 

Displayed results for single phase system: 
Uln ...........Voltage between phase and neutral conductors, 
Ulpe .........Voltage between phase and protective conductors, 
Unpe........Voltage between neutral and protective conductors, 
f................frequency. 
 
Displayed results for three-phase system: 
U12..........Voltage between phases L1 and L2,  
U13..........Voltage between phases L1 and L3, 
U23..........Voltage between phases L2 and L3, 
1.2.3 ........Correct connection – CW rotation sequence, 
3.2.1 ........Invalid connection – CCW rotation sequence, 
f................frequency. 
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5.2 Insulation resistance 
 
The Insulation resistance measurement is performed in order to ensure safety against 
electric shock through insulation. It is covered by the EN 61557-2 standard. Typical 
applications are: 

�‰ Insulation resistance between conductors of installation, 
�‰ Insulation resistance of non-conductive rooms (walls and floors), 
�‰ Insulation resistance of ground cables, 
�‰ Resistance of semi-conductive (antistatic) floors. 

 
 

 
See chapter 4.1 Function selection for instructions on 
key functionality.  

 
Figure 5.5: Insulation resistance 

 
Test parameters for insulation resistance measurement 
 

Uiso Test voltage  [50 V, 100 V, 250 V, 500 V, 1000 V] 
Limit Minimum insulation resistance  [OFF, 0.01 M�  ÷ 200 M� ] 
 
Test circuits for insulation resistance 
 

L1
L2
L3
N
PE

mains voltage
switched off

   closed 
switches

loads disconnected

N
/L

2

L/
L1

P
E

/L
3

 

Figure 5.6: Connections for insulation measurement 
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Insulation resistance measuring procedure 
 

�‰ Select the R ISO function using the function selector switch. 
�‰ Set the required test voltage . 
�‰ Enable and set limit  value (optional). 
�‰ Disconnect  tested installation from mains supply (and discharge insulation as 

required). 
�‰ Connect  test cable to the instrument and to the item to be tested (see figure 5.6). 
�‰ Press the TEST key to perform the measurement (double click for continuous 

measurement and later press to stop the measurement). 
�‰ After the measurement is finished wait until tested item is fully discharged. 

 

 
Figure 5.7: Example of insulation resistance measurement result 

Displayed results:  
R.........................Insulation resistance 
Um......................Test voltage – actual value. 
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5.3 Resistance of earth connection and equipotential 
bonding 

 
The resistance measurement is performed in order to ensure that the protective 
measures against electric shock through earth connections and bondings are effective. 
Two sub-functions are available: 
 

�‰ R LOW�Ÿ - Earth bond resistance measurement according to EN 61557-4 (200 
mA), 

�‰ CONTINUITY - Continuous resistance measurement performed with 7 mA. 
 

 
See chapter 4.1 Function selection for instructions on 
key functionality. 

 
Figure 5.8: 200 mA RLOW �Ÿ 

Test parameters for resistance measurement 
 

TEST Resistance measurement sub-function  [R LOW�Ÿ, CONTINUITY*] 
Limit Maximum resistance  [OFF, 0.1 �  ÷ 20.0 � ] 
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5.3.1 R LOW�Ÿ, 200 mA resistance measurement 
 
The resistance measurement is performed with automatic polarity reversal of the test 
voltage.  
 
Test circuit for R LOW �Ÿ measurement 

 

 
Figure 5.9: Connection of universal test cable plus optional extension lead 

 

Resistance to earth connection and equipotential bonding measurement procedure 

�‰ Select continuity function using the function selector switch. 
�‰ Set sub-function to R LOW�Ÿ. 
�‰ Enable and set limit  (optional). 
�‰ Connect  test cable to the the instrument. 
�‰ Compensate  the test leads resistance (if necessary, see section 5.3.3). 
�‰ Disconnect  from mains supply and discharge installation to be tested. 
�‰ Connect  the test leads to the appropriate PE wiring (see figure 5.9). 
�‰ Press the TEST key to perform the measurement. 

 

 
Figure 5.10: Example of RLOW result 
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Displayed result:  

R................R LOW�Ÿ resistance. 
R+..............Result at positive polarity 
R-...............Result at negative test polarity 

 
5.3.2 Continuous resistance measurement with low current  
 
In general, this function serves as standard � -meter with a low testing current. The 
measurement is performed continuously without polarity reversal. The function can also 
be applied for testing continuity of inductive components. 
 
Test circuit for continuous resistance measurement 
 

 
Figure 5.11: Universal test cable application 

Continuous resistance measurement procedure 
 

�‰ Select continuity function using the function selector switch. 
�‰ Set sub-function CONTINUITY. 
�‰ Enable and set the limit  (optional). 
�‰ Connect  test cable to the instrument. 
�‰ Compensate test leads resistance (if necessary, see section 5.3.3). 
�‰ Disconnect  from mains supply and discharge the object to be tested. 
�‰ Connect  test leads to the tested object (see figure 5.11). 
�‰ Press the TEST key to begin performing a continuous measurement. 
�‰ Press the TEST key to stop measurement. 

 

 
Figure 5.12: Example of continuous resistance measurement 
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Displayed result:  

R............Resistance 
Note: 

�‰ Continuous buzzer sound indicates that measured resistance is less than 2 � . 
 
5.3.3 Compensation of test leads resistance  
 

This chapter describes how to compensate the test leads resistance in both continuity 
functions, R LOW�Ÿ and CONTINUITY. Compensation is required to eliminate the 
influence of test leads resistance and the internal resistances of the instrument on the 
measured resistance. The lead compensation is therefore a very important feature to 
obtain correct result.  

Each of R LOW�Ÿ and CONTINUITY has own compensation.  symbol is displayed if 
the compensation was carried out successfully. 
 
Circuits for compensating the resistance of test leads  
 
 

N/L2

L/L1 L/L1

PE/L3 N/L2
PE/L3

prolongation lead  
Figure 5.13: Shorted test leads 

 
Compensation of test leads resistance procedure 
 

�‰ Select R LOW�Ÿ or CONTINUITY function. 
�‰ Connect  test cable to the instrument and short the test leads together (see figure 

5.13). 
�‰ Press TEST to perform resistance measurement. 
�‰ Press the CAL key to compensate leads resistance.  

 

  

Figure 5.14: Results with old calibration 
values 

Figure 5.15: Results with new calibration 
values  

 
 
Note: 

�‰ The highest value for lead compensation is 5 � . If the resistance is higher the 
compensation value is set back to default value.  

      is displayed if no calibration value is stored. 
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5.4 Testing RCDs 
 
Various test and measurements are required for verification of RCD(s) in RCD protected 
installations. Measurements are based on the EN 61557-6 standard. 
The following measurements and tests (sub-functions) can be performed: 

�‰ Contact voltage, 
�‰ Trip-out time, 
�‰ Trip-out current, 
�‰ RCD autotest. 

 

 
See chapter 4.1 Function selection for instructions on 
key functionality. 

 
Figure 5.16: RCD test 

 
Test parameters for RCD test and measurement 
 

TEST RCD sub-function  test [RCDt, RCD I, AUTO, Uc]. 
I� N Rated RCD residual current sensitivity I� N [10 mA, 30 mA, 100 mA, 300 mA, 

500 mA, 1000 mA]. 
type RCD type [A, AC, test current waveform plus starting polarity  [ , , , ]. 
MUL Multiplication  factor for test current  [½, 1, 2, 5 I� N]. 
Ulim Conventional touch voltage limit  [25 V, 50 V]. 
 
 
Notes :  

�‰ Ulim can be selected in the Uc sub-function only. 
 
The instrument is intended for testing of General (non-delayed) RCDs, which are suited 
for: 
 

�‰ Alternating residual current (AC type, marked with  symbol), 
�‰ Pulsating residual current (A type, marked with  symbol). 
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Connections for testing RCD 
 

L1
L2
L3
N
PE

RERo

LPEN

L/L1
N/L2

PE/L3

 
Figure 5.17: Connecting the plug commander and the universal test cable 

5.4.1 Contact voltage (RCD Uc) 
 
A current flowing into the PE terminal causes a voltage drop on earth resistance, i.e. 
voltage difference between PE equipotential bonding circuit and earth. This voltage 
difference is called contact voltage and is present on all accessible conductive parts 
connected to the PE. It shall always be lower than the conventional safety limit voltage. 
The contact voltage is measured with a test current lower than ½ I� N to avoid trip-out of 
the RCD and then normalized to the rated I� N. 
 
Contact voltage measurement procedure 
 

�‰ Select the RCD function using the function selector switch. 
�‰ Set sub-function Uc. 
�‰ Set test parameters  (if necessary). 
�‰ Connect  test cable to the instrument. 
�‰ Connect  test leads to the item to be tested (see figure 5.17). 
�‰ Press the TEST key to perform the measurement. 

 
The contact voltage result relates to the rated nominal residual current of the RCD and 
is multiplied by an appropriate factor (depending on RCD type and type of test current). 
The 1.05 factor is applied to avoid negative tolerance of result. See table 5.1 for detailed 
contact voltage calculation factors.  
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RCD type 
Contact voltage Uc 

proportional to Rated I � N 

AC G 1.05×I� N any 
A G 1.4×1.05×I� N �  30 mA 
A G 2×1.05×I� N < 30 mA 

Table 5.1: Relationship between Uc and I� N 

Loop resistance is indicative and calculated from Uc result (without additional 

proportional factors) according to:
N

C
L I

U
R

�

= . 

 

  
 UK version 

Figure 5.18: Example of contact voltage measurement results 

Displayed results: 
Uc ....... Contact voltage. 
Rl ........ Fault loop resistance. 

 
5.4.2 Trip-out time (RCDt) 
 
Trip-out time measurement verifies the sensitivity of the RCD at different residual 
currents.  
 
Trip-out time measurement procedure 
 

�‰ Select the RCD function using the function selector switch. 
�‰ Set sub-function RCDt. 
�‰ Set test parameters  (if necessary). 
�‰ Connect  test cable to the instrument. 
�‰ Connect  test leads to the item to be tested (see figure 5.17). 
�‰ Press the TEST key to perform the measurement. 

 

 
Figure 5.19: Example of trip-out time measurement results 
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Displayed results: 
t........... Trip-out time, 
Uc ....... Contact voltage for rated I� N. 

 
5.4.3 Trip-out current (RCD I) 
 
A continuously rising residual current is intended for testing the threshold sensitivity for 
RCD trip-out. The instrument increases the test current in small steps through 
appropriate range as follows: 
 

Slope range Waveform RCD type 
Start value  End value  

AC 0.2×I� N 1.1×I� N Sine 
A (I� N �  30 mA) 0.2×I� N 1.5×I� N 
A (I� N = 10 mA) 0.2×I� N 2.2×I� N 

Pulsed 

 
Maximum test current is I�  (trip-out current) or end value in case the RCD didn’t trip-out. 
 
Trip-out current measurement procedure 
 

�‰ Select the RCD function using the function selector switch. 
�‰ Set sub-function RCD I. 
�‰ Set test parameters  (if necessary). 
�‰ Connect  test cable to the instrument. 
�‰ Connect  test leads to the item to be tested (see figure 5.17). 
�‰ Press the TEST key to perform the measurement. 

 

 
Trip-out 

 
After the RCD is turned on again 

Figure 5.20: Trip-out current measurement result example 

Displayed results: 
I........... Trip-out current, 
Uci Contact voltage at trip-out current I or end value in case the RCD didn’t 

trip, 
t........... Trip-out time. 
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5.4.4 RCD Autotest 
 
RCD autotest function is intended to perform a complete RCD test (trip-out time at 
different residual currents, trip-out current and contact voltage) in one set of automatic 
tests, guided by the instrument. 
 
Additional key: 
 

HELP / DISPLAY Toggles between top and bottom part of results field. 
 
RCD autotest procedure 
 
RCD Autotest steps Notes 
�‰ Select the RCD function using the function selector switch.  
�‰ Set sub-function AUTO.  
�‰ Set test parameters  (if necessary).  
�‰ Connect  test cable to the instrument.  
�‰ Connect  test leads to the item to be tested (see figure 5.17).  
�‰ Press the TEST key to perform the test. Start of test 
�‰ Test with I� N, 0° (step 1). RCD should trip-out  
�‰ Re-activate  RCD.  
�‰ Test with I� N, 180° (step 2). RCD should trip-out 
�‰ Re-activate  RCD.  
�‰ Test with 5×I� N, 0° (step 3). RCD should trip-out  
�‰ Re-activate  RCD.  
�‰ Test with 5×I� N, 180° (step 4). RCD should trip-out 
�‰ Re-activate  RCD.  
�‰ Test with ½×I� N, 0° (step 5). RCD should not trip-

out 
�‰ Test with ½×I� N, 180° (step 6). RCD should not trip-

out 
�‰ Trip-out current test, 0° (step 7). RCD should trip-out 
�‰ Re-activate  RCD.  
�‰ Trip-out current test, 180° (step 8). RCD should trip-out 
�‰ Re-activate  RCD. End of test 
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Result examples: 
 

 
Step 1 

 
Step 2 

 
Step 3 

 
Step 4 

 
Step 5 

 
Step 6 

 
Step 7 

 
Step 8 

Figure 5.21: Individual steps in RCD autotest 

 

 
Top 

 
Bottom 

Figure 5.22: Two parts of result field in RCD autotest 
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Displayed results: 
x1........ Step 1 trip-out time ( , I� N, 0º), 
x1........ Step 2 trip-out time ( , I� N, 180º), 
x5........ Step 3 trip-out time ( , 5×I� N, 0º), 
x5........ Step 4 trip-out time ( , 5×I� N, 180º), 
x½....... Step 5 trip-out time ( , ½×I� N, 0º), 
x½....... Step 6 trip-out time ( , ½×I� N, 180º), 
I ........ Step 7 trip-out current (0º), 
I ........ Step 8 trip-out current (180º), 
Uc ....... Contact voltage for rated I� N. 

 
Notes:  

�‰ The autotest sequence is immediately stopped if any incorrect condition is 
detected, e.g. excessive Uc or trip-out time out of bounds. 

�‰ Auto test is finished without x5 tests in case of testing the RCD type A with rated 
residual currents of I� n = 300 mA, 500 mA, and 1000 mA. In this case auto test 
result passes if all other results pass, and indications for x5 are omitted. 

. 
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5.5 Fault loop impedance and prospective fault current 
 
Fault loop is a loop comprised by mains source, line wiring and PE return path to the 
mains source. The instrument measures the impedance of the loop and calculates the 
short circuit current. The measurement is covered by requirements of the EN 61557-3 
standard. 
 

 
See chapter 4.1 Function selection for 
instructions on key functionality. 

 
Figure 5.23: Fault loop impedance 

 
Test parameters for fault loop impedance measurement 
 

Test Selection of fault loop impedance sub-function [Zloop, Zs rcd] 
Fuse type Selection of fuse  type  [---, NV, gG, B, C, K, D]  
Fuse I Rated current  of selected fuse 
Fuse T Maximum breaking time  of selected fuse 
Lim Minimum short circuit current  for selected fuse. 
See Appendix A for reference fuse data. 
 
Circuits for measurement of fault loop impedance 
 

L1
L2
L3
N

PE

RERo

LPEN

L/L1
N/L2

PE/L3

 
Figure 5.24: Connection of plug cable and universal test cable 
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Fault loop impedance measurement procedure 
 

 
�‰ Select the Zloop  or Zs rcd  subfunction using the function selector switch and 

�¿/�À keys 
�‰ Select test parameters  (optional). 
�‰ Connect  test cable  the TV 445. 
�‰ Connect  test leads to the the item to be tested (see figure 5.24 and 5.17). 
�‰ Press the TEST key to perform the measurement. 

 

 

Figure 5.25: Examples of loop impedance measurement result 

Displayed results: 
Z ..............Fault loop impedance, 
ISC ............Prospective fault current, 
Lim...........Low limit prospective short-circuit current value or high limit fault loop 

impedance value for the UK version.  
 
Prospective fault current ISC is calculated from measured impedance as follows: 
 

Z
kUn

I SC
SC

×
=  

where: 
Un........ Nominal UL-PE voltage (see table below), 
ksc....... Correction factor for Isc (see chapter 4.2.6). 
 

Un Input voltage (L-PE) 
115 V (100 V �  UL-PE < 160 V) 
230 V (160 V �  UL-PE �  264 V) 

Notes: 
�‰ High fluctuations of mains voltage can influence the measurement results (the 

noise sign  is displayed in the message field). In this case it is recommended 
to repeat few measurements to check if the readings are stable. 

�‰ This measurement will trip-out the RCD in RCD-protected electrical installation if 
test Zloop is selected. 

�‰ Select Zs rcd to prevent trip-out of RCD in RCD protected installation. 
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5.6 Line impedance and prosp ective short-circuit current 
 
Line impedance is measured in loop comprising of mains voltage source and line wiring. 
It is covered by requirements of the EN 61557-3 standard. 
 

 
See chapter 4.1 Function selection for instructions on 
key functionality. 

 
Figure 5.26: Line impedance 

 
Test parameters for line impedance measurement  
 

FUSE type Selection of fuse  type  [---, NV, gG, B, C, K, D] 
FUSE I Rated current  of selected fuse 
FUSE T Maximum breaking time  of selected fuse 
Lim Minimum short circuit current  for selected fuse. 
See Appendix A for reference fuse data. 
 
Connections for measurement of line impedance 
 

L1
L2
L3
N

PE

RERo

LPEN

L/L1
N/L2

PE/L3

N
/L

2

L
/L

1

P
E

/L
3

 
Figure 5.27: Phase-neutral or phase-phase line impedance measurement – connection 

of plug commander and universal test cable 

Line impedance measurement procedure 
 

 
�‰ Select the Z-LINE function using the function selector switch. 
�‰ Select test parameters  (optional). 
�‰ Connect  test cable to the instrument. 
�‰ Connect  test leads to the item to be tested (see figure 5.27). 
�‰ Press the TEST key to perform the measurement. 
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Line to neutral Line to line 

Figure 5.28: Examples of line impedance measurement result 

Displayed results: 
Z ..............Line impedance, 
ISC ............Prospective short-circuit current, 
Lim...........Low limit prospective short-circuit current value or high limit line 

impedance value for the UK version. 
 
Prospective short circuit current is calculated as follows: 
 

Z
kUn

I SC
SC

×
=  

where: 
Un........ Nominal L-N or L1-L2 voltage (see table below), 
ksc....... Correction factor for Isc (see chapter 4.2.6). 
 

Un Input voltage range (L-N or L1-L2)
115 V (100 V �  UL-N < 160 V) 
230 V (160 V �  UL-N �  264 V) 
400 V (264 V < UL-N �  440 V) 

Note: 
 

�‰ High fluctuations of mains voltage can influence the measurement results (the 
noise sign  is displayed in the message field). In this case it is recommended 
to repeat few measurements to check if the readings are stable. 
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5.7 Earth resistance  
 
Earth resistance is one of the most important parameters for protection against electric 
shock. Main earthing arrangements, lightning systems, local earthings, etc can be 
verified with the earthing resistance test. The measurement conforms to the EN 61557-
5 standard. 
 

 
See chapter 4.1 Function selection for instructions on 
key functionality. 

 
Figure 5.29: Earth resistance  

Test parameters for earth resistance measurement 
 

Limit Maximum resistance   OFF, 1 �  ÷ 5 k�  
 
Connections for earth re sistance measurement 
 

 
Figure 5.30: Resistance to earth, measurement of main installation earthing 
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Figure 5.31: Resistance to earth, measurement of a lighting protection system 

 
Earth resistance measurements, common measurement procedure  
 

�‰ Select EARTH function using the function selector switch. 
�‰ Enable and set limit  value (optional). 
�‰ Connect  test leads to the instrument 
�‰ Connect  the item to be tested (see figures 5.30, 5.31). 
�‰ Press the TEST key to perform the measurement. 

 
 

 
Figure 5.32: Example of earth resistance measurement result 

Displayed results for earth resistance measurement: 
R..............Earth resistance, 
Rp............Resistance of S (potential) probe, 
Rc ............Resistance of H (current) probe. 

 
Notes : 

�‰ High resistance of S and H probes could influence the measurement results. In 
this case, “Rp” and “Rc” warnings are displayed. There is no pass / fail indication 
in this case. 

�‰ High noise currents and voltages in earth could influence the measurement 
results. The tester displays the “noise” warning in this case. 

�‰ Probes must be placed at sufficient distance from the measured object. 
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5.8 PE test terminal 
 
It can happen that a dangerous voltage is applied to the PE wire or other accessible 
metal parts. This is a very dangerous situation since the PE wire and MPEs are 
considered to be earthed. An often reason for this fault is incorrect wiring (see examples 
below).  
When touching the TEST key in all functions that require mains supply the user 
automatically performs this test. 
 
Examples for application of PE test terminal  
 

L1
N
PE

Reversed phase and 
protection conductors!

T  MOST DANGEROUS
SITUATION!

HE

 
Figure 5.33: Reversed L and PE conductors (application of plug commander) 

L1
N

Reversed phase and 
protection conductors!

MOST DANGEROUS
SITUATION!

PE

LPEN

L/L1
N/L2
PE/L3

 
Figure 5.34: Reversed L and PE conductors (application of universal test cable) 
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PE terminal test procedure 
 

�‰ Connect  test cable to the instrument. 
�‰ Connect  test leads to the item to be tested (see figures 5.33 and 5.34). 
�‰ Touch PE test probe (the TEST key) for at least one second. 
�‰ If PE terminal is connected to phase voltage the warning message is displayed, 

instrument buzzer is activated, and further measurements are disabled in Z-
LOOP and RCD functions. 

 
Warning:  

�‰ If dangerous voltage is detected on the tested PE terminal, immediately stop all 
measurements, find and remove the fault! 

 
Notes:  

�‰ In the SETTINGS and VOLTAGE TRMS menus the PE terminal is not tested. 
�‰ PE test terminal does not operate in case the operator’s body is completely 

insulated from floor or walls!   
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6 Maintenance 
 
Unauthorized persons are not allowed to open the TV 445 instrument. There are no 
user replaceable components inside the instrument, except the battery and fuse under 
rear cover. 
 
6.1 Fuse replacement  
 
There is a fuse under back cover of the TV 445 instrument. 
 

�‰ F1  
M 0.315 A / 250 V, 20×5 mm 
This fuse protects internal circuitry for continuity functions if test probes are 
connected to the mains supply voltage by mistake during measurement. 

 
Warnings: 
 

�‰  Disconnect all measuring accessory and switch off the instrument 
before opening battery / fuse compartment cover, hazardous voltage 
inside!  

�‰ Replace blown fuse with original type only, otherwise the instrument may be 
damaged and/or operator’s safety impaired! 

 
Position of fuse can be seen in Figure 3.4 in chapter 3.3 Back panel. 
 

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

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

 

6.3 Periodic calibration 
 
It is essential that the test instrument is regularly calibrated in order that the technical 
specification listed in this manual is guaranteed. We recommend an annual calibration. 
Only an authorized technical person can do the calibration. Please contact your dealer 
for further information. 
 

6.4 Service 
 
For repairs under warranty, or at any other time, please contact our technicians. 
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7 Technical specifications 
 
7.1 Insulation resistance  
 
Insulation resistance (nominal voltages 50 VDC, 100 VDC and 250 VDC) 
Measuring range according to EN61557 is 0.25 M�  ÷ 199.9 M� . 

Measuring range (M � ) Resolution (M � ) Accuracy 
0.00 ÷ 19.99 0.01 ±(5 % of reading + 3 digits)
20.0 ÷ 99.9 ±(10 % of reading) 

100.0 ÷ 199.9  
0.1 

±(20 % of reading)  
 
Insulation resistance (nominal voltages 500 VDC and 1000 VDC) 
Measuring range according to EN61557 is 0.15 M�  ÷ 1 G� . 

Measuring range ( � ) Resolution (M � ) Accuracy 
0.00M ÷ 19.99M 0.01 ±(5 % of reading + 3 digits)
20.0M ÷ 199.9M 0.1 ±(5 % of reading) 

200M ÷ 999M 1 ±(10 % of reading) 
 
Voltage 

Measuring range (V) Resolution (V) Accuracy 
0 ÷ 1200 1 ±(3 % of reading + 3 digits)

 
Nominal voltages ...............................50 VDC, 100 VDC, 250 VDC, 500 VDC, 1000 VDC 
Open circuit voltage ........................... -0 % / +20 % of nominal voltage 
Measuring current..............................min. 1 mA at RN=UN×1 k� /V 
Short circuit current............................max. 3 mA 
The number of possible tests ............> 1200, with a fully charged battery 
Auto discharge after test. 
Specified accuracy is valid if universal test cable is used while it is valid up to 100 M�  if 
tip commander is used. 
Specified accuracy is valid up to 100 M�  if relative humidity > 85 %. 
In case the instrument gets moistened, the results could be impaired. In such case, it is 
recommended to dry the instrument and accessories for at least 24 hours. 
The error in operating conditions could be at most the error for reference conditions 
(specified in the manual for each function) ±5 % of measured value. 
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7.2 Continuity 
 
7.2.1 Resistance R LOW �  
 
Measuring range according to EN61557 is 0.16 �  ÷ 1999 � . 

Measuring range R ( � ) Resolution ( � ) Accuracy 
0.00 ÷ 19.99 0.01 ±(3 % of reading + 3 digits)
20.0 ÷ 199.9 0.1 
200 ÷ 1999 1 

±(5 % of reading) 

 
Open-circuit voltage...........................6.5 VDC ÷ 9 VDC 
Measuring current..............................min. 200 mA into load resistance of 2 �  
Test lead compensation.....................up to 5 �  
The number of possible tests ...........> 2000, with a fully charged battery 
Automatic polarity reversal of the test voltage.  
 
7.2.2 Resistance CONTINUITY 
 

Measuring range ( � ) Resolution ( � ) Accuracy 
0.0 ÷ 19.9 0.1 
20 ÷ 1999 1 

±(5 % of reading + 3 digits)

 
Open-circuit voltage...........................6.5 VDC ÷ 9 VDC 
Short-circuit current ...........................max. 8.5 mA 
Test lead compensation.....................up to 5 �  
 
7.3 RCD testing 
 
Nominal residual current (A, AC).......10 mA, 30 mA, 100 mA, 300 mA, 500 mA,  

1000 mA 
Nominal residual current accuracy .... -0 / +0.1�I� ; I�  = I� N, 2×I� N, 5×I� N  

-0.1�I�  / +0; I�  = 0.5×I� N 
AS / NZ selected: ± 5 % 

Test current shape.............................Sine-wave (AC), pulsed (A) 
DC offset for pulsed test current........6 mA (typical) 
RCD type ...........................................G (non-delayed), S (time delayed) 
Test current starting polarity ..............0 º or 180 º 
Voltage range.....................................50 V ÷ 264 V (45 Hz ÷ 65 Hz) 
 
 
 



Testboy TV 445 Technical specification 
 

52 

 
 I� N × 1/2 I� N × 1 I� N × 2 I� N × 5 RCD I�  
I� N 
[mA] 

AC A AC A AC A AC A AC A 

10 5 3.5 10 20 20 40 50 100 �9 �9 

30 15 10.5 30 42 60 84 150 212 �9 �9 

100 50 35 100 141 200 282 500 707 �9 �9 

300 150 105 300 424 600 848 1500 n.a. �9 �9 

500 250 175 500 707 1000 1410 2500 n.a. �9 �9 

1000 500 350 1000 1410 2000 n.a. n.a. n.a. �9 �9 

 
n.a. ..........................................not applicable 
AC type.................................... sine wave test current 
A type……...............................pulsed current 

 
7.3.1 Contact voltage RCD-Uc 
 

Measuring range according to EN61557 is 20.0 V ÷ 31.0V for limit contact voltage 25V 
Measuring range according to EN61557 is 20.0 V ÷ 62.0V for limit contact voltage 50V 
Measuring range (V) Resolution (V) Accuracy 

0.0 ÷ 19.9 0.1 (-0 % / +15 %) of reading ± 10 digits 
20.0 ÷ 99.9 0.1 (-0 % / +15 %) of reading 

The accuracy is valid if mains voltage is stabile during the measurement and PE 
terminal is free of interfering voltages. 
 
Test current........................................max. 0.5×I� N 
Limit contact voltage ..........................25 V, 50 V 
Specified accuracy is valid for complete operating range. 
 
7.3.2 Trip-out time 
 

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

Measuring range (ms) Resolution (ms) Accuracy 
0.0 ÷ 40.0 0.1 ±1 ms 

0.0 ÷ max. time * 0.1 ±3 ms 
* For max. time see normative references in 4.2.5 – this specification applies to max. 
time >40 ms.  
 
Test current........................................½×I� N, I� N, 2×I� N, 5×I� N 

5×I� N is not available for I� N=1000 mA (RCD type AC) or I� N �  300 mA (RCD types A). 
2×I� N is not available for I� N=1000 mA (RCD type A). 
Specified accuracy is valid for complete operating range.
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7.3.3 Trip-out current 
 

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

Measuring range I �  Resolution I �  Accuracy 
0.2×I� N ÷ 1.1×I� N (AC type) 0.05×I� N ±0.1×I� N 
0.2×I� N ÷ 1.5×I� N (A type, I� N �•30 mA) 0.05×I� N ±0.1×I� N 
0.2×I� N ÷ 2.2×I� N (A type, I� N <30 mA) 0.05×I� N ±0.1×I� N 

 
Trip-out time 

Measuring range (ms) Resolution (ms) Accuracy 
0 ÷ 300 1 ±3 ms 

 
Contact voltage 
Measuring range (V) Resolution (V) Accuracy 

0.0 ÷ 19.9 0.1 (-0 % / +15 %) of reading ± 10 digits 
20.0 ÷ 99.9 0.1 (-0 % / +15 %) of reading 

The accuracy is valid if mains voltage is stabile during the measurement and PE 
terminal is free of interfering voltages. 
Specified accuracy is valid for complete operating range. 
 
7.4 Fault loop impedance and prospective fault current 
 
7.4.1 No disconnecting device or FUSE selected 
 
Fault loop impedance 
Measuring range according to EN61557 is 0.25 �  ÷ 9.99k� . 

Measuring range ( � ) Resolution ( � ) Accuracy 
0.00 ÷ 9.99 0.01 
10.0 ÷ 99.9 0.1 

±(5 % of reading + 5 digits)

100 ÷ 999 1 
1.00k ÷ 9.99k 10 

± 10 % of reading 

 
Prospective fault current  (calculated value) 

Measuring range (A) Resolution (A) Accuracy 
0.00 ÷ 9.99 0.01 
10.0 ÷ 99.9 0.1 
100 ÷ 999 1 

1.00k ÷ 9.99k 10 
10.0k ÷ 23.0k 100 

Consider accuracy of fault 
loop resistance 
measurement 

 
The accuracy is valid if mains voltage is stabile during the measurement. 
 
Test current (at 230 V).......................6.5 A (10 ms) 
Nominal voltage range.......................30 V ÷ 500 V (45 Hz ÷ 65 Hz) 
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7.4.2 RCD selected 
 
Fault loop impedance  
Measuring range according to EN61557 is 0.46 �  ÷ 9.99 k� . 

Measuring range ( � ) Resolution ( � ) Accuracy 
0.00 ÷ 9.99 0.01 
10.0 ÷ 99.9 0.1 

±(5 % of reading + 10 digits) 

100 ÷ 999 1 
1.00k ÷ 9.99k 10 

   ± 10 % of reading 

Acccuracy may be impaired in case of heavy noise on mains voltage 
 
Prospective fault current (calculated value) 

Measuring range (A) Resolution (A) Accuracy 
0.00 ÷ 9.99 0.01 
10.0 ÷ 99.9 0.1 
100 ÷ 999 1 

1.00k ÷ 9.99k 10 
10.0k ÷ 23.0k 100 

Consider accuracy of fault 
loop resistance 
measurement 

 
Nominal voltage range.......................30 V ÷ 500 V (45 Hz ÷ 65 Hz) 
No trip out of RCD. 
R, XL values are indicative.  
 
7.5 Line impedance and prospective short-circuit current 
 
Line impedance 
Measuring range according to EN61557 is 0.25 �  ÷ 9.99k� . 

Measuring range ( � ) Resolution ( � ) Accuracy 
0.00 ÷ 9.99 0.01 
10.0 ÷ 99.9 0.1 

±(5 % of reading + 5 digits)

100 ÷ 999 1 
1.00k ÷ 9.99k 10 

± 10 % of reading 

 
Prospective short-circuit current (calculated value) 

Measuring range (A) Resolution (A) Accuracy 
0.00 ÷ 0.99 0.01 
1.0 ÷ 99.9 0.1 
100 ÷ 999 1 

1.00k ÷ 99.99k 10 
100k ÷ 199k 1000 

Consider accuracy of line 
resistance measurement 

 
Test current (at 230 V).......................6.5 A (10 ms) 
Nominal voltage range.......................30 V ÷ 500 V (45 Hz ÷ 65 Hz) 
R, XL values are indicative.  
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7.6 Resistance to earth  
 
Measuring range according to EN61557-5 is 2.00 �  ÷ 1999 � . 

Measuring range ( � ) Resolution ( � ) Accuracy 
0.00 ÷ 19.99 0.01 
20.0 ÷ 199.9 0.1 
200 ÷ 9999 1 

±(5% of reading + 5 digits) 

 
Max. auxiliary earth electrode resistance RC.... 100×RE or 50 k�  (whichever is lower) 
Max. probe resistance RP ................................. 100×RE or 50 k�  (whichever is lower) 
 
Additional probe resistance error at RCmax or RPmax. ±(10 % of reading + 10 digits) 
 
Additional error  
at 3 V voltage noise (50 Hz) .............................±(5 % of reading + 10 digits) 
 
Open circuit voltage .......................................... < 15 VAC 
Short circuit voltage .......................................... < 30 mA 
Test voltage frequency ..................................... 125 Hz 
Test voltage shape ........................................... rectangular 
Noise voltage indication threshold.................... 1 V (< 50 � , worst case) 
 
Automatic measurement of auxiliary electrode resistance and probe resistance. 
Automatic measurement of voltage noise. 
 
7.7 Voltage, frequency, and phase rotation 
 
7.7.1 Phase rotation 
 
Nominal system voltage range ..........100 VAC ÷ 550 VAC 
Nominal frequency range...................14 Hz ÷ 500 Hz 
Result displayed.................................1.2.3 or 3.2.1 
 
7.7.2 Voltage 
 

Measuring range (V) Resolution (V) Accuracy 
0 ÷ 550 1 ±(2 % of reading + 2 digits) 

 
Result type .........................................True t.m.s. (trms) 
Nominal frequency range...................0 Hz, 14 Hz ÷ 500 Hz 
 
7.7.3 Frequency 
 
Measuring range (Hz) Resolution (Hz) Accuracy 

0.00 ÷ 9.99 0.01 
10.0 ÷ 499.9 0.1 

±(0.2 % of reading + 1 digit) 

 
Nominal voltage range.......................10 V ÷ 550 V 



Testboy TV 445 Technical specification 
 

56 

7.7.4 Online terminal voltage monitor 
 

Measuring range (V) Resolution (V) Accuracy 
10 ÷ 550 1 ±(2 % of reading + 2 digits)

 
 
7.8 General data 
 
Power supply voltage.........................9 VDC (6×1.5 V battery or accu, size AA) 
Operation ........................................... typical 20 h 
Charger socket input voltage.............12 V ± 10 % 
Charger socket input current .............400 mA max. 
Battery charging current ....................250 mA (internally regulated)  
Overvoltage category.........................600 V CAT III / 300 V CAT IV 
Plug commander 

overvoltage category.................300 V CAT III 
Protection classification .....................double insulation 
Pollution degree.................................2 
Protection degree .............................. IP 40 
 
Display ..............................................128x64 dots matrix display with backlight 
 
Dimensions (w × h × d) ......................14 cm × 8 cm × 23 cm 
Weight  ..............................................1.0 kg, without battery cells 
 
Reference conditions 
Reference temperature range ...........10 °C ÷ 30 °C 
Reference humidity range..................40 %RH ÷ 70 %RH 
 
Operation conditions 
Working temperature range...............0 °C ÷ 40 °C 
Maximum relative humidity ................95 %RH (0 °C ÷ 40 °C), non-condensing 
 
Storage conditions 
Temperature range ............................-10 °C ÷ +70 °C 
Maximum relative humidity ................90 %RH (-10 °C ÷ +40 °C) 
  80 %RH (40 °C ÷ 60 °C) 
Communication transfer speed 
RS 232 115200 baud 
 
The error in operating conditions could be at most the error for reference conditions 
(specified in the manual for each function) +1 % of measured value + 1 digit, unless 
otherwise specified in the manual for particular function. 
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8 Appendix A - Fuse table 
 
8.1 Fuse table - IPSC 
 
Fuse type NV 

Disconnection time [s] 
35m 0.1 0.2 0.4 5 

Rated 
current 

(A) Min. prospective short- circuit current (A)  
2   32.5    22.3 18.7 15.9 9.1 
4  65.6  46.4 38.8 31.9 18.7 
6  102.8  70 56.5 46.4 26.7 

10  165.8 115.3 96.5 80.7 46.4 
16  206.9 150.8 126.1 107.4 66.3 
20  276.8 204.2 170.8 145.5 86.7 
25  361.3 257.5 215.4 180.2 109.3 
35  618.1 453.2 374 308.7 169.5 
50  919.2 640 545 464.2 266.9 
63  1217.2 821.7 663.3 545 319.1 
80  1567.2 1133.1 964.9 836.5 447.9 

100  2075.3 1429 1195.4 1018 585.4 
125  2826.3 2006 1708.3 1454.8 765.1 
160  3538.2 2485.1 2042.1 1678.1 947.9 
200  4555.5 3488.5 2970.8 2529.9 1354.5 
250  6032.4 4399.6 3615.3 2918.2 1590.6 
315  7766.8 6066.6 4985.1 4096.4 2272.9 
400 10577.7 7929.1 6632.9 5445.5 2766.1 
500 13619 10933.5 8825.4 7515.7 3952.7 
630 19619.3 14037.4 11534.9 9310.9 4985.1 
710  19712.3 17766.9 14341.3 11996.9 6423.2 
800  25260.3 20059.8 16192.1 13545.1 7252.1 

1000  34402.1 23555.5 19356.3 16192.1 9146.2 
1250  45555.1 36152.6 29182.1 24411.6 13070.1 

 
Fuse type gG 

Disconnection time [s] 
35m 0.1 0.2 0.4 5 

Rated 
current 

(A) Min. prospective short- circuit current (A)  
2  32.5 22.3 18.7 15.9 9.1 
4  65.6 46.4 38.8 31.9 18.7 
6  102.8 70 56.5 46.4 26.7 

10  165.8 115.3 96.5 80.7 46.4 
13  193.1 144.8 117.9 100 56.2 
16  206.9 150.8 126.1 107.4 66.3 
20  276.8 204.2 170.8 145.5 86.7 
25  361.3 257.5 215.4 180.2 109.3 
32  539.1 361.5 307.9 271.7 159.1 
35  618.1 453.2 374 308.7 169.5 
40  694.2 464.2 381.4 319.1 190.1 
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50  919.2 640 545 464.2 266.9 
63  1217.2 821.7 663.3 545 319.1 
80  1567.2 1133.1 964.9 836.5 447.9 

100  2075.3 1429 1195.4 1018 585.4 
 
Fuse type B 

Disconnection time [s] 
35m 0.1 0.2 0.4 5 

Rated 
current 

(A) Min. prospective short- circuit current (A)  
6  30 30 30 30 30 

10  50 50 50 50 50 
13  65 65 65 65 65 
16  80 80 80 80 80 
20  100 100 100 100 100 
25  125 125 125 125 125 
32  160 160 160 160 160 
40  200 200 200 200 200 
50  250 250 250 250 250 
63  315 315 315 315 315 

 
Fuse type C 

Disconnection time [s] 
35m 0.1 0.2 0.4 5 

Rated 
current 

(A) Min. prospective short- circuit current (A)  
0.5  5 5 5 5 2.7 

1  10 10 10 10 5.4 
1.6  16 16 16 16 8.6 

2  20 20 20 20 10.8 
4  40 40 40 40 21.6 
6  60 60 60 60 32.4 

10  100 100 100 100 54 
13  130 130 130 130 70.2 
16  160 160 160 160 86.4 
20  200 200 200 200 108 
25  250 250 250 250 135 
32  320 320 320 320 172.8 
40  400 400 400 400 216 
50  500 500 500 500 270 
63  630 630 630 630 340.2 

 
Fuse type K 

Disconnection time [s] 
35m 0.1 0.2 0.4  

Rated 
current 

(A) Min. prospective short- circuit current (A)  
0.5  7.5 7.5 7.5 7.5  
1  15 15 15 15  
1.6  24 24 24 24  
2  30 30 30 30  
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4  60 60 60 60  
6 90 90 90 90  

10  150 150 150 150  
13  195 195 195 195  
16  240 240 240 240  
20  300 300 300 300  
25  375 375 375 375  
32  480 480 480 480  

 
Fuse type D 

Disconnection time [s] 
35m 0.1 0.2 0.4 5 

Rated 
current 

(A) Min. prospective short- circuit current (A)  
0.5  10 10 10 10 2.7 
1  20 20 20 20 5.4 
1.6  32 32 32 32 8.6 
2  40 40 40 40 10.8 
4  80 80 80 80 21.6 
6  120 120 120 120 32.4 

10  200 200 200 200 54 
13  260 260 260 260 70.2 
16  320 320 320 320 86.4 
20  400 400 400 400 108 
25  500 500 500 500 135 
32  640 640 640 640 172.8 

 
8.2 Fuse table - impedances (UK) 
 
Fuse type B  Fuse type C  

Disconnection time [s] Disconnection time [s] 
 0.4 5  0.4 5 

Rated 
current 

(A) Max. loop impedance ( � ) 

Rated 
current 

(A) Max. loop impedance ( � ) 
3  12,264 12,264     
6  6,136 6,136 6  3,064 3,064 

10  3,68 3,68 10  1,84 1,84 
16  2,296 2,296 16  1,152 1,152 
20  1,84 1,84 20  0,92 0,92 
25  1,472 1,472 25  0,736 0,736 
32  1,152 1,152 32  0,576 0,576 
40  0,92 0,92 40  0,456 0,456 
50  0,736 0,736 50  0,368 0,368 
63  0,584 0,584 63  0,288 0,288 
80  0,456 0,456 80  0,232 0,232 

100  0,368 0,368 100  0,184 0,184 
125  0,296 0,296 125  0,144 0,144 
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Fuse type D  Fuse type BS 1361  
Disconnection time [s] Disconnection time [s] 

 0.4 5  0.4 5 
Rated 
current 

(A) Max. loop impedance ( � ) 

Rated 
current 

(A) Max. loop impedance ( � ) 
6  1,536 1,536 5  8,36 13,12 

10  0,92 0,92 15  2,624 4 
16  0,576 0,576 20  1,36 2,24 
20  0,456 0,456 30  0,92 1,472 
25  0,368 0,368 45   0,768 
32  0,288 0,288 60   0,56 
40  0,232 0,232 80   0,4 
50  0,184 0,184 100   0,288 
63  0,144 0,144     
80  0,112 0,112     

100  0,088 0,088     
125  0,072 0,072     

 
 
Fuse type BS 88  Fuse type BS 1362  

Disconnection time [s] Disconnection time [s] 
 0.4 5  0.4 5 

Rated 
current 

(A) Max. loop impedance ( � ) 

Rated 
current 

(A) Max. loop impedance ( � ) 
6  6,816 10,8 3  13,12 18,56 

10  4,088 5,936 13  1,936 3,064 
16  2,16 3,344 
20  1,416 2,328 Fuse type BS 3036  
25  1,152 1,84 Disconnection time [s] 
32  0,832 1,472  0.4 5 
40   1,08 

Rated 
current 

(A) Max. loop impedance ( � ) 
50   0,832 5  7,664 14,16 
63   0,656 15  2,04 4,28 
80   0,456 20  1,416 3,064 

100   0,336 30  0,872 2,112 
125   0,264 45   1,272 
160   0,2 60   0,896 
200   0,152 100   0,424 

 
All impedances are scaled with factor 0.8. 
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9 Appendix B - Accessories for specific 
measurements 

 
The table below presents standard and optional accessories required for specific 
measurement. The accessories marked as optional may also be standard ones in some 
sets. Please see attached list of standard accessories for your set or contact your 
distributor for further information. 
 
Function Suitable accessories (Optional with ordering code A….) 
Insulation resistance �‰ Universal test cable 

�‰ Tip commander (A 1270) 
R LOW�Ÿ resistance �‰ Universal test cable  

�‰ Tip commander (A 1270) 
�‰ Probe test lead 4m (A 1012) 

Continuous resistance 
measurement  

�‰ Universal test cable  
�‰ Tip commander (A 1270) 
�‰ Probe test lead 4m (A 1012) 

Voltage, frequency �‰ Universal test cable 
�‰ Tip commander (A 1270) 

Line impedance �‰ Universal test cable 
�‰ Plug commander (A 1272) 
�‰ Mains measuring cable 
�‰ Tip commander (A 1270) 
�‰ Three-phase adapter (A 1111) 

Fault loop impedance �‰ Universal test cable 
�‰ Plug commander (A 1272) 
�‰ Mains measuring cable 
�‰ Tip commander (A 1270) 
�‰ Three-phase adapter (A 1111) 

RCD testing �‰ Universal test cable 
�‰ Plug commander (A 1272) 
�‰ Mains measuring cable 
�‰ Three-phase adapter (A 1111) 

Earth resistance, RE  �‰ Earth set 20 m, 4-wire 
�‰ Earth set 50 m, 4-wire (S 2041) 

Phase sequence �‰ Universal test cable 
�‰ Three-phase cable (A 1110) 
�‰ Three-phase adapter (A 1111) 

Voltage, frequency �‰ Universal test cable 
�‰ Plug commander (A 1272) 
�‰ Mains measuring cable 
�‰ Tip commander (A 1272) 
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10 Appendix F – Country notes 
 
This appendix F contains collection of minor modifications related to particular country 
requirements. Some of the modifications mean modified listed function characteristics 
related to main chapters and others are additional functions. Some minor modifications 
are related also to different requirements of the same market that are covered by 
various suppliers. 
 
10.1 List of country modifications 
 
The following table contains current list of applied modifications. 
 

Country Related chapters Modification type Note 
AT 5.4, 9.3, C.2.1 Appended Special G type RCD 
 
10.2 Modification issues 
 
10.2.1 AT modification - G type RCD 
 
Modified is the following related to the mentioned in the chapter 5.4: 

- G type mentioned in the chapter is converted to unmarked type , 
- Added G type RCD, 
- Time limits are the same as for general type RCD, 
- Contact voltage is calculated the same as for general type RCD. 

 
Modifications of the chapter 5.4 
 
 Test parameters for RCD test and measurement 
 

TEST RCD sub-function  test [RCDt, RCD I, AUTO, Uc]. 
I� n Rated RCD residual current sensitivity I� N [10 mA, 30 mA, 100 mA, 300 

mA, 500 mA, 1000 mA]. 
type RCD type [ , , ], test current waveform plus starting polarity  [ , , 

, ]. 
MUL Multiplication  factor for test current [½, 1, 2, 5 I� n]. 
Ulim Conventional touch voltage limit  [25 V, 50 V]. 
 
Note: 

�‰ Ulim can be selected in the Uc sub-function only. 
 
The instrument is intended for testing of general , G  (non-delayed) and selective S  
(time-delayed) RCDs, which are suited for: 
 

�‰ Alternating residual current (AC type, marked with  symbol), 
�‰ Pulsating residual current (A type, marked with  symbol). 

 
Time delayed RCDs demonstrate delayed response characteristics. They contain 
residual current integrating mechanism for generation of delayed trip out. However, 
contact voltage pre-test in the measuring procedure also influences the RCD and it 
takes a period to recover into idle state. Time delay of 30 s is inserted before performing 
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trip-out test to recover S  type RCD after pretests and time delay of 5 s is inserted for 
the same purpose for G  type RCD. 
 
Modification of the chapter 5.4.1 
 

RCD type 
Contact voltage Uc  

proportional to 
Rated I � N

AC , G 1.05×I� N 
AC S  2×1.05×I� N 

any 

A , G 1.4×1.05×I� N 
A S  2×1.4×1.05×I� N 

�  30 mA

A , G 2×1.05×I� N 
A S  2×2×1.05×I� N 

< 30 mA

Table 10.1: Relationship between Uc and I� N 

Technical specifications remain the same. 
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3.3 Volver lado 
 

 

Figura 3.3: Parte trasera 

Leyenda: 
 

1 Cinturón lateral 
2 Tapa del compartimento de las pilas 
3 Tornillo de fijación de la tapa del compartimento de las pilas 
4 Etiqueta de información del panel trasero 
5 Soporte para posición inclinada del instrumento 

6 Imán para fijar el instrumento cerca del objeto de ensayo 
(opcional) 

 

 

Figura 3.4: Compartimento de las pilas 

Leyenda: 
 

1 Células de batería Tamaño AA, alcalina o NiMH recargable 
2 Etiqueta con el número 

de serie 
 

3 Fusible M 0,315 A, 250 V 
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3.4 Mostrar organización 
 

 

Figura 3.5: Visualización típica de funciones 

 
Nombre de 
la función 

 

Campo de 
resultados 

 
Campo de 
parámetros 
de prueba  

 
Campo de 
mensaje 

 

Monitor de 
tensión de 
los 
terminales  

 
Indicación 
de batería 

 

 
3.4.1 Monitor de tensión del terminal  
 
El monitor de tensión de los terminales muestra en línea las tensiones en los terminales de 
prueba e información sobre los terminales de prueba activos. 
 

 
Las tensiones en línea se muestran junto con la indicación del terminal de 
prueba. Los tres terminales de prueba se utilizan para la medición 
seleccionada. 

 
Las tensiones en línea se muestran junto con la indicación del terminal de 
prueba. Los terminales de prueba L y N se utilizan para la medición 
seleccionada. 

 

L y PE son terminales de prueba activos; el terminal N también debe 
conectarse para una condición correcta de la tensión de entrada. 
 

 
3.4.2 Indicación de batería 
 
La indicación indica el estado de carga de la batería y la conexión del cargador externo .  

 
Indicación de la capacidad de la batería. 

 

Batería baja. 
La batería es demasiado débil para garantizar un resultado correcto. 
Sustituya o recargue las celdas de la batería. 

 
Recarga en curso (si el adaptador de alimentación está conectado). 
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3.4.3  Campo de mensaje 
 
En el campo de mensajes se muestran advertencias y mensajes. 
 

 
La medición se está ejecutando, tenga en cuenta las advertencias mostradas. 

 

Las condiciones en los terminales de entrada permiten iniciar la medición; 
tenga en cuenta otras advertencias y mensajes mostrados. 

 

Las condiciones en los terminales de entrada no permiten iniciar la medición, 
considere las advertencias y mensajes mostrados. 

 
RCD disparado durante la medición (en funciones RCD). 

 

El instrumento está sobrecalentado. Se prohíbe la medición hasta que la 
temperatura descienda por debajo del límite permitido. 

 

Se ha detectado un elevado ruido eléctrico durante la medición. Los 
resultados pueden verse afectados. 

 
L y N se cambian. 

 
Atención. Se aplica alta tensión a los terminales de prueba.  

 

Atención Tensión peligrosa en el terminal PE. ¡Detenga la actividad 
inmediatamente y elimine el fallo / problema de conexión antes de continuar 
con cualquier actividad!  

 
La resistencia de los cables de prueba en la medición de continuidad no se 
compensa. 

 
Se compensa la resistencia de los cables de prueba en la medición de 
continuidad. 

 

Alta resistencia a tierra de las puntas de prueba. Los resultados pueden verse 
afectados. 
 

 
3.4.4 Campo de resultados  
 

 
El resultado de la medición está dentro de los límites preestablecidos (PASS). 

 
El resultado de la medición está fuera de los límites preestablecidos (FAIL). 

 
La medición se interrumpe. Tenga en cuenta las advertencias y mensajes 
mostrados. 

 
3.4.5 Avisos sonoros 
 

Sonido continuo Atención. Se detecta tensión peligrosa en el terminal PE. 
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3.4.6 Ayuda pantallas  
 

AYUDA  Abrir la pantalla de ayuda. 
 
Los menús de ayuda están disponibles en todas las funciones. El menú Ayuda contiene 
diagramas esquemáticos para ilustrar cómo conectar correctamente el instrumento a la 
instalación eléctrica. Tras seleccionar la medida que desea realizar, pulse la tecla HELP para 
visualizar el menú de Ayuda asociado. 
 
Teclas del menú de ayuda: 
 

ARRIBA / ABAJO Selecciona la pantalla de ayuda siguiente / anterior. 
AYUDA Se desplaza por las pantallas de ayuda. 
Selectores de función / TEST Sale del menú de ayuda. 

 

  

Figura 3.6: Ejemplos de pantallas de ayuda 

 
3.4.7 Ajustes de retroiluminación y contraste 
 
Con la tecla BACKLIGHT se puede ajustar la retroiluminación y el contraste. 
 

Haga clic en Cambia el nivel de intensidad de la retroiluminación. 

Mantener pulsado 1 s Bloquea el nivel de retroiluminación de alta intensidad hasta que se 
desconecta la alimentación o se vuelve a pulsar la tecla. 

Mantener pulsado 2 s Se muestra el gráfico de barras para el ajuste del contraste de la 
pantalla LCD. 

 

 

Figura 3.7: Menú de ajuste del contraste 

Teclas para ajustar el contraste: 
 

ABAJO Reduce el contraste. 
UP Aumenta el contraste. 
PRUEBA Acepta un nuevo contraste. 
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3.5 Instrumental y accesorios 
 
 
 
3.5.1 Televisor estándar 445 
 Instrument 
 Short manual de instrucciones 
 Calibration Certificado 
 Mains cable de medición 
 Test plomo 3 x1,5 m  
 3x sonda de prueba 
 3x clip de cocodrilo 
 Set de pilas NiMH 
 Power adaptador de alimentación 
 Soft correa de mano 
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Ejemplos de resultados: 
 

 

Primer paso 

 

Paso 2 

 

Paso 3 

 

Paso 4 

 

Paso 5 

 

Paso 6 

 

Paso 7 

 

Paso 8 

Figura 5.21: Pasos individuales en la prueba automática de RCD 

 

 

Top 
 

Fondo 

Figura 5.22: Dos partes del campo de resultados en el autotest RCD 
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5.5 Impedancia del bucle de defecto y corriente de defecto prevista 
 
El bucle de defecto es un bucle formado por la fuente de alimentación, el cableado de línea y la 
vía de retorno PE a la fuente de alimentación. El aparato mide la impedancia del bucle y calcula 
la corriente de cortocircuito. La medición cumple los requisitos de la norma EN 61557-3. 
 

 
Consulte el capítulo 4.1 Selección de funciones para 
obtener instrucciones sobre la funcionalidad de las 
teclas. 

 

Figura 5.23: Impedancia del bucle de 
defecto 

 
Parámetros de prueba para la medición de la impedancia del bucle de fallo 
 

Prueba Selección de la subfunción de impedancia del bucle de fallo [Zloop, Zs rcd]. 
Tipo de fusible Selección del tipo de fusible [---, NV, gG, B, C, K, D].  
Fusible I Corriente nominal del fusible seleccionado 
Fusible T Tiempo máximo de ruptura del fusible seleccionado 
Lim Corriente mínima de cortocircuito para el fusible seleccionado. 

Véanse los datos de referencia de los fusibles en el Apéndice A. 
 
Circuitos para medir la impedancia del bucle de fallo 
 

L1
L2
L3
N

PE

RERo

LPEN

L/L1
N/L2

PE/L3

 

Figura 5.24: Conexión del cable de enchufe y del cable de prueba universal 
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5.8 Terminal de prueba PE 
 
Puede ocurrir que se aplique una tensión peligrosa al cable de PE o a otras partes metálicas 
accesibles. Se trata de una situación muy peligrosa, ya que se considera que el cable PE y los 
MPE están conectados a tierra. Una causa frecuente de este fallo es un cableado incorrecto 
(véanse los ejemplos siguientes).  
Al tocar la tecla TEST en todas las funciones que requieren alimentación de red, el usuario realiza 
automáticamente esta prueba. 
 
Ejemplos de aplicación del terminal de pruebas PE  
 

L1
N
PE

Reversed phase and 
protection conductors!

T  MOST DANGEROUS
SITUATION!

HE

 

Figura 5.33: Conductores L y PE invertidos (aplicación de comandante de enchufe) 

L1
N

Reversed phase and 
protection conductors!

MOST DANGEROUS
SITUATION!

PE

LPEN

L/L1
N/L2
PE/L3

 

Figura 5.34: Conductores L y PE invertidos (aplicación del cable de prueba universal) 

 
 
 
Procedimiento de prueba de terminales PE 
 























Testboy TV 445 Apéndice A 
 

58 

 
Fusible tipo B 

Rated 
actual 

(A) 

Tiempo de desconexión [s] 
35m 0.1 0.2 0.4 5 

Corriente de cortocircuito prospectiva mínima (A) 
6  30 30 30 30 30 

10  50 50 50 50 50 
13  65 65 65 65 65 
16  80 80 80 80 80 
20  100 100 100 100 100 
25  125 125 125 125 125 
32  160 160 160 160 160 
40  200 200 200 200 200 
50  250 250 250 250 250 
63  315 315 315 315 315 

 
Fusible tipo C 

Rated 
actual 

(A) 

Tiempo de desconexión [s] 
35m 0.1 0.2 0.4 5 

Corriente de cortocircuito prospectiva mínima (A) 
0.5  5 5 5 5 2.7 

1  10 10 10 10 5.4 
1.6  16 16 16 16 8.6 

2  20 20 20 20 10.8 
4  40 40 40 40 21.6 
6  60 60 60 60 32.4 

10  100 100 100 100 54 
13  130 130 130 130 70.2 
16  160 160 160 160 86.4 
20  200 200 200 200 108 
25  250 250 250 250 135 
32  320 320 320 320 172.8 
40  400 400 400 400 216 
50  500 500 500 500 270 
63  630 630 630 630 340.2 

 
Fusible tipo K 

Rated 
actual 

(A) 

Tiempo de desconexión [s] 
35m 0.1 0.2 0.4  

Corriente de cortocircuito prospectiva mínima (A) 
0.5  7.5 7.5 7.5 7.5  
1  15 15 15 15  
1.6  24 24 24 24  
2  30 30 30 30  
4  60 60 60 60  
6 90 90 90 90  

10  150 150 150 150  
13  195 195 195 195  
16  240 240 240 240  
20  300 300 300 300  
25  375 375 375 375  
32  480 480 480 480  
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3.3 Dos côté 
 

 

Figure 3.3: Face arrière 

Légende : 
 

1 Ceinture latérale 
2 Couvercle du compartiment à piles 
3 Vis de fixation du couvercle du compartiment à piles 
4 Etiquette d'information sur le panneau arrière 
5 Support pour position inclinée de l'instrument 

6 Aimant pour fixer l'instrument à proximité de l'objet testé (en 
option) 

 

 

Figure 3.4: Compartiment à piles 

Légende : 
 

1 Éléments de batterie Taille AA, alcaline ou rechargeable NiMH 
2 Étiquette du numéro de 

série 
 

3 Fusible M 0,315 A, 250 V 
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3.4 Organisation de l'affichage 
 

 

Figure 3.5: Affichage d'une fonction typique 

 
Nom de la 
fonction 

 

Champ de 
résultat 

 
Champ du 
paramètre 
d'essai  

 
Champ de 
message 

 

Contrôle 
de la 
tension aux 
bornes  

 
Indication 
de la 
batterie 

 

 
3.4.1 Contrôleur de tension aux bornes  
 
Le moniteur de tension des bornes affiche en ligne les tensions sur les bornes de test et des 
informations sur les bornes de test actives. 
 

 
Les tensions en ligne sont affichées avec l'indication de la borne de test. Les 
trois bornes de test sont utilisées pour les mesures sélectionnées. 

 
Les tensions en ligne sont affichées avec l'indication de la borne de test. Les 
bornes de test L et N sont utilisées pour les mesures sélectionnées. 

 

L et PE sont des bornes de test actives ; la borne N doit également être 
connectée pour que la tension d'entrée soit correcte. 
 

 
3.4.2 Indication de la batterie 
 
Le voyant indique l'état de charge de la batterie et la connexion du chargeur externe.  

 
Indication de la capacité de la batterie. 

 

Pile faible. 
La batterie est trop faible pour garantir un résultat correct. Remplacer 
ou recharger les éléments de la batterie. 

 
Recharge en cours (si l'adaptateur d'alimentation est connecté). 
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3.4.3  Champ de message 
 
Dans le champ de message, les avertissements et les messages sont affichés. 
 

 
La mesure est en cours, tenez compte des avertissements affichés. 

 

Les conditions sur les bornes d'entrée permettent de démarrer la mesure ; 
tenir compte des autres avertissements et messages affichés. 

 

Les conditions sur les bornes d'entrée ne permettent pas de commencer la 
mesure, tenir compte des avertissements et des messages affichés. 

 
Le RCD s'est déclenché pendant la mesure (dans les fonctions RCD). 

 

L'instrument est surchauffé. La mesure est interdite jusqu'à ce que la 
température redescende en dessous de la limite autorisée. 

 

Un bruit électrique important a été détecté pendant la mesure. Les résultats 
peuvent être altérés. 

 
L et N sont modifiés. 

 
Avertissement ! Une haute tension est appliquée aux bornes d'essai.  

 

Attention ! Tension dangereuse sur la borne PE ! Arrêtez immédiatement 
l'activité et éliminez le défaut/problème de connexion avant de poursuivre 
toute activité !  

 
La résistance des cordons de test dans la mesure de la continuité n'est pas 
compensée. 

 
La résistance des cordons de test dans les mesures de continuité est 
compensée. 

 

Résistance élevée à la terre des sondes d'essai. Les résultats peuvent être 
altérés. 
 

 
3.4.4 Champ de résultat  
 

 
Le résultat de la mesure se situe à l'intérieur des limites prédéfinies (PASS). 

 
Le résultat de la mesure est en dehors des limites prédéfinies (FAIL). 

 
La mesure est interrompue. Tenez compte des avertissements et des 
messages affichés. 

 
3.4.5 Avertissements sonores 
 

Son continu Avertissement ! Une tension dangereuse est détectée sur la borne 
PE. 
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3.4.6 Aide écrans  
 

AIDE  Ouvrir l'écran d'aide. 
 
Des menus d'aide sont disponibles pour toutes les fonctions. Le menu d'aide contient des 
diagrammes schématiques pour illustrer comment connecter correctement l'instrument à 
l'installation électrique. Après avoir sélectionné la mesure à effectuer, appuyer sur la touche 
HELP pour visualiser le menu d'aide associé. 
 
Touches du menu d'aide : 
 

HAUT / BAS Sélectionne l'écran d'aide suivant/précédent. 
AIDE Fait défiler les écrans d'aide. 
Sélecteurs de fonction / TEST Quitte le menu d'aide. 

 

  

Figure 3.6: Exemples d'écrans d'aide 

 
3.4.7 Réglage du rétroéclairage et du contraste 
 
La touche BACKLIGHT permet de régler le rétroéclairage et le contraste. 
 

Cliquez sur Bascule le niveau d'intensité du rétroéclairage. 
Maintenir la touche 
enfoncée pendant 1 s 

Verrouille le niveau de rétroéclairage à haute intensité jusqu'à ce que 
l'alimentation soit coupée ou que la touche soit pressée à nouveau. 

Maintenir la pression 
pendant 2 s Le bargraphe pour le réglage du contraste de l'écran LCD s'affiche. 

 

 

Figure 3.7: Menu de réglage du contraste 

Touches de réglage du contraste : 
 

DOWN Réduit le contraste. 
UP Augmente le contraste. 
TEST Accepte les nouveaux 

contrastes. 
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3.5 Jeu d'instruments et accessoires 
 
 
 
3.5.1 Set standard TV 445 
 Instrument 
 Short mode d'emploi 
 Calibration Certificat 
 Mains câble de mesure 
 Test câble 3 x1,5 m  
 3x sonde de test 
 3x pince crocodile 
 Set des éléments de batterie NiMH 
 Power adaptateur d'alimentation 
 Soft dragonne 
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Exemples de résultats : 
 

 

Étape 1 

 

Étape 2 

 

Étape 3 

 

Étape 4 

 

Étape 5 

 

Étape 6 

 

Étape 7 

 

Étape 8 

Figure 5.21: Étapes individuelles de l'autotest du RCD 

 

 

Haut de page 
 

Le fond 

Figure 5.22: Deux parties du champ de résultat dans l'autotest du RCD 

 
 





Testboy TV 445 Impédance de la boucle de défaut 
 

41 

5.5 Impédance de la boucle de défaut et courant de défaut prospectif 
 
La boucle de défaut est une boucle composée de la source du réseau, du câblage de la ligne et 
de la voie de retour PE vers la source du réseau. L'instrument mesure l'impédance de la boucle 
et calcule le courant de court-circuit. La mesure est couverte par les exigences de la norme EN 
61557-3. 
 

 
Voir le chapitre 4.1 Sélection des fonctions pour les 
instructions relatives à la fonctionnalité des touches. 

 

Figure 5.23: Impédance de la boucle 
de défaut 

 
Paramètres d'essai pour la mesure de l'impédance de boucle de défaut 
 

Test Sélection de la sous-fonction impédance de boucle de défaut [Zloop, Zs rcd] 
Type de fusible Sélection du type de fusible [---, NV, gG, B, C, K, D]  
Fusible I Courant nominal du fusible sélectionné 
Fusible T Temps de rupture maximal du fusible sélectionné 
Lim Courant de court-circuit minimum pour le fusible sélectionné. 

Voir l'annexe A pour les données de référence sur les fusibles. 
 
Circuits de mesure de l'impédance de boucle de défaut 
 

L1
L2
L3
N

PE

RERo

LPEN

L/L1
N/L2

PE/L3

 

Figure 5.24: Raccordement du câble à fiche et du câble de test universel 
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5.8 Borne de test PE 
 
Il peut arriver qu'une tension dangereuse soit appliquée au fil PE ou à d'autres parties métalliques 
accessibles. Il s'agit d'une situation très dangereuse car le fil de terre et les MPE sont considérés 
comme étant mis à la terre. Ce défaut est souvent dû à un mauvais câblage (voir les exemples 
ci-dessous).  
En appuyant sur la touche TEST dans toutes les fonctions qui nécessitent une alimentation 
secteur, l'utilisateur effectue automatiquement ce test. 
 
Exemples d'application de la borne d'essai PE  
 

L1
N
PE

Reversed phase and 
protection conductors!

T  MOST DANGEROUS
SITUATION!

HE

 

Figure 5.33: Conducteurs L et PE inversés (application du commandant de fiche) 

L1
N

Reversed phase and 
protection conductors!

MOST DANGEROUS
SITUATION!

PE

LPEN

L/L1
N/L2
PE/L3

 

Figure 5.34: Conducteurs L et PE inversés (application du câble d'essai universel) 

 
 
 
Procédure de test du terminal PE 
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Type de fusible B 

Classé 
actuel 

(A) 

Temps de déconnexion [s] 
35m 0.1 0.2 0.4 5 

Courant de court-circuit prospectif minimal (A) 
6  30 30 30 30 30 

10  50 50 50 50 50 
13  65 65 65 65 65 
16  80 80 80 80 80 
20  100 100 100 100 100 
25  125 125 125 125 125 
32  160 160 160 160 160 
40  200 200 200 200 200 
50  250 250 250 250 250 
63  315 315 315 315 315 

 
Type de fusible C 

Classé 
actuel 

(A) 

Temps de déconnexion [s] 
35m 0.1 0.2 0.4 5 

Courant de court-circuit prospectif minimal (A) 
0.5  5 5 5 5 2.7 

1  10 10 10 10 5.4 
1.6  16 16 16 16 8.6 

2  20 20 20 20 10.8 
4  40 40 40 40 21.6 
6  60 60 60 60 32.4 

10  100 100 100 100 54 
13  130 130 130 130 70.2 
16  160 160 160 160 86.4 
20  200 200 200 200 108 
25  250 250 250 250 135 
32  320 320 320 320 172.8 
40  400 400 400 400 216 
50  500 500 500 500 270 
63  630 630 630 630 340.2 

 
Fusible type K 

Classé 
actuel 

(A) 

Temps de déconnexion [s] 
35m 0.1 0.2 0.4  

Courant de court-circuit prospectif minimal (A) 
0.5  7.5 7.5 7.5 7.5  
1  15 15 15 15  
1.6  24 24 24 24  
2  30 30 30 30  
4  60 60 60 60  
6 90 90 90 90  

10  150 150 150 150  
13  195 195 195 195  
16  240 240 240 240  
20  300 300 300 300  
25  375 375 375 375  
32  480 480 480 480  
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3.3 Indietro lato 
 

 

Figura 3.3: Lato posteriore 

Leggenda: 
 

1 Cintura laterale 
2 Coperchio del vano batteria 
3 Vite di fissaggio per il coperchio del vano batteria 
4 Etichetta informativa sul pannello posteriore 
5 Supporto per la posizione inclinata dello strumento 

6 Magnete per il fissaggio dello strumento vicino all'oggetto in 
esame (opzionale) 

 

 

Figura 3.4: Vano batteria 

Leggenda: 
 

1 Celle della batteria Formato AA, alcalino o ricaricabile NiMH 
2 Etichetta del numero di 

serie 
 

3 Fusibile M 0,315 A, 250 V 
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3.4 Organizzazione del display 
 

 

Figura 3.5: Tipica visualizzazione delle 
funzioni 

 
Nome della 
funzione 

 

Campo di 
risultato 

 
Campo dei 
parametri di 
test  

 
Campo del 
messaggio 

 

Monitoraggi
o della 
tensione dei 
terminali  

 
Indicazione 
della 
batteria 

 

 
3.4.1 Monitoraggio della tensione dei terminali  
 
Il monitor della tensione dei morsetti visualizza in linea le tensioni sui morsetti di prova e le 
informazioni sui morsetti di prova attivi. 
 

 
Le tensioni in linea vengono visualizzate insieme all'indicazione del terminale 
di test. Per la misurazione selezionata vengono utilizzati tutti e tre i terminali 
di test. 

 
Le tensioni in linea sono visualizzate insieme all'indicazione del terminale di 
prova. I terminali di test L e N sono utilizzati per la misurazione selezionata. 

 

L e PE sono terminali di test attivi; anche il terminale N deve essere collegato 
per verificare la corretta condizione della tensione di ingresso. 
 

 
3.4.2 Indicazione della batteria 
 
L'indicazione indica lo stato di carica della batteria e il collegamento del caricatore esterno.  

 
Indicazione della capacità della batteria. 

 

Batteria scarica. 
La batteria è troppo debole per garantire un risultato corretto. 
Sostituire o ricaricare le celle della batteria. 

 
Ricarica in corso (se l'adattatore di alimentazione è collegato). 
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3.4.3  Campo del messaggio 
 
Nel campo dei messaggi vengono visualizzati avvisi e messaggi. 
 

 
La misura è in corso, considerate gli avvisi visualizzati. 

 

Le condizioni sui terminali di ingresso consentono di avviare la misura; 
considerare altri avvisi e messaggi visualizzati. 

 

Le condizioni dei terminali di ingresso non consentono di avviare la misura, 
tenendo conto delle avvertenze e dei messaggi visualizzati. 

 
L'RCD è intervenuto durante la misurazione (nelle funzioni RCD). 

 

Lo strumento è surriscaldato. La misura è vietata finché la temperatura non 
scende al di sotto del limite consentito. 

 

Durante la misurazione è stato rilevato un elevato rumore elettrico. I risultati 
potrebbero essere compromessi. 

 
L e N vengono modificati. 

 
Attenzione! Ai terminali di prova viene applicata un'alta tensione.  

 

Attenzione! Tensione pericolosa sul morsetto PE! Interrompere 
immediatamente l'attività ed eliminare il guasto/il problema di collegamento 
prima di procedere con qualsiasi attività!  

 
La resistenza dei puntali nella misura di continuità non viene compensata. 

 
La resistenza dei puntali nella misura di continuità viene compensata. 

 

Elevata resistenza a terra delle sonde di test. I risultati possono essere 
compromessi. 
 

 
3.4.4 Campo risultato  
 

 
Il risultato della misura rientra nei limiti preimpostati (PASS). 

 
Il risultato della misura non rientra nei limiti preimpostati (FAIL). 

 
La misura viene interrotta. Considerare gli avvisi e i messaggi visualizzati. 

 
3.4.5 Avvertenze sonore 
 

Suono continuo Attenzione! Viene rilevata una tensione pericolosa sul morsetto PE. 
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3.4.6 Aiuto   
 

AIUTO  Aprire la schermata di aiuto. 
 
I menu di aiuto sono disponibili in tutte le funzioni. Il menu Help contiene schemi che illustrano 
come collegare correttamente lo strumento all'impianto elettrico. Dopo aver selezionato la misura 
che si desidera eseguire, premere il tasto HELP per visualizzare il menu di aiuto associato. 
 
Tasti del menu di aiuto: 
 

SU / GIÙ Seleziona la schermata di aiuto successiva/precedente. 
AIUTO Scorre le schermate di aiuto. 
Selettori di funzione / TEST Esce dal menu di aiuto. 

 

  

Figura 3.6: Esempi di schermate di aiuto 

 
3.4.7 Regolazione della retroilluminazione e del contrasto 
 
Con il tasto BACKLIGHT è possibile regolare la retroilluminazione e il contrasto. 
 

Cliccare Alterna il livello di intensità della retroilluminazione. 
Tenere premuto per 1 
s 

Blocca il livello di retroilluminazione ad alta intensità fino allo 
spegnimento o alla nuova pressione del tasto. 

Tenere premuto per 2 
s 

Viene visualizzato il grafico a barre per la regolazione del contrasto 
del display LCD. 

 

 

Figura 3.7: Menu di regolazione del contrasto 

Tasti per la regolazione del contrasto: 
 

GIÙ Riduce il contrasto. 
SU Aumenta il contrasto. 
TEST Accetta un nuovo contrasto. 
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3.5 Set di strumenti e accessori 
 
 
 
3.5.1 Set standard TV 445 
 Instrument 
 Manuale di istruzioni Short 
 Calibration Certificato 
 Mains cavo di misura 
 Test cavo 3 x1,5 m  
 3x sonda di prova 
 3x clip in coccodrillo 
 Set di celle per batterie NiMH 
 Power adattatore di alimentazione 
 Soft cinghia a mano 
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Esempi di risultati: 
 

 

Passo 1 

 

Passo 2 

 

Passo 3 

 

Passo 4 

 

Passo 5 

 

Passo 6 

 

Passo 7 

 

Passo 8 

Figura 5.21: Singole fasi dell'autotest RCD 

 

 

In alto 
 

Fondo 

Figura 5.22: Due parti del campo dei risultati nell'autotest RCD 
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5.5 Impedenza dell'anello di guasto e corrente di guasto prospettica 
 
Il loop di guasto è un loop composto dalla sorgente di rete, dal cablaggio di linea e dal percorso 
di ritorno PE alla sorgente di rete. Lo strumento misura l'impedenza del loop e calcola la corrente 
di cortocircuito. La misura è coperta dai requisiti della norma EN 61557-3. 
 

 
Per le istruzioni sulla funzionalità dei tasti, vedere il 
capitolo 4.1 Selezione delle funzioni. 

 

Figura 5.23: Impedenza dell'anello di 
guasto 

 
Parametri di prova per la misurazione dell'impedenza del loop di guasto 
 

Test Selezione della sottofunzione di impedenza del loop di guasto [Zloop, Zs rcd]. 
Tipo di fusibile Selezione del tipo di fusibile [---, NV, gG, B, C, K, D].  
Fusibile I Corrente nominale del fusibile selezionato 
Fusibile T Tempo di interruzione massimo del fusibile selezionato 
Lim Corrente minima di cortocircuito per il fusibile selezionato. 

Vedere l'Appendice A per i dati di riferimento sul fusibile. 
 
Circuiti per la misura dell'impedenza del loop di guasto 
 

 

Figura 5.24: Collegamento del cavo a spina e del cavo di prova universale 








































































































































































































































































































































































































































