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1. Introduction

The DB-1 demonstration board is an indispensaldmeht of training courses regarding realisation of
electric measurements. It may be applied in scho@sribution centres of meters used in the paneustry as
well as in training centres.

The board may be used for the purpose of simulatidhe following measurements:

- measurement of the short circuit loop impedandéé L-N circuit for the TT and TN networks
- measurement of the short circuit loop impedandéé L-PE circuit for the TT and TN networks
- measurement of the parameters of the RCD swjtmh AC

- insulation resistance measurement in the L-Nudirc

- insulation resistance measurement in the L-Péiitir

- measurement of the earth resistance by meahe ¢éthnical method

- earth resistance measurement using clamps

- earth resistance measurement by means of thelamgp method

- earth resistance measurements by means of fhdsenmethod

- earth resistance measurements using metersddraicuit loop measurements

- resistivity measurements of three kinds of ground

- measurement of the resistance of equipotentiadings

- measurement of alternating voltage

The demonstration board makes it possible to cewesgularities in the installation under scrutifiyis is
possible thanks to the panel switches.

Note:

WARNING:
Before you proceed to operate the device, read thounghly the present manual and observe the safety
regulations and instructions specified by the manwfcturer.

WARNING:
The demonstration board has been designed for theuppose of simulation measurements of alternating
voltage, impedance, short circuit, earth resistanceparameters of the RCD switch, ground resistivity
insulation resistance, resistance of equipotentiabondings. Any application that differs from those
specified in the present manual may cause damage thie device and be a source of a serious danger f
the user.

=

WARNING:
The DB-1 demonstration board may be used solely byualified personnel who have appropriate
certificates that entitle them to work on electric installations, or by persons working under their
supervision. Using the board by unauthorised persarel or without supervision of such personnel may|
cause damage of the device and be a source of amas danger for the user.

WARNING:
Before and during measurements of ground resistiwt insulation resistance, resistance of equipotewafi
bondings, earth resistance (by means of the techaicmethods) disconnect the power cable of the deeig
from the power supply socket and turn the RCD swith off. The power supply of the board is signalled
the ,POWER ON” diode.




2. Safety

The DB-1 demonstration board has been designethéopurpose of simulation of measurements, whose
results determine the safety conditions of a virinatallation. Therefore, in order to guarante@rapriate
operation and correctness of the obtained reshédpllowing recommendations must be followed:

[o]

(o]
[o]

Before you proceed to operate the device read tighty the present manual and observe the safety
regulations and instructions specified by the mactuirer.

The device has been designed for operation atdimmal voltage of 230V 50Hz.

The device cannot be used in the grid and withralkgices in special interiors, for example thoke o
a dangerous atmosphere regarding the risk of erplas fire.

It is unacceptable to operate the following:

1. adamaged device which is completely or partiallywt of order

2. adevice with damaged power cable insulation,

3. a device stored for an excessive period of time iisadvantageous conditions (e.g.
excessive humidity). If the meter has been transfezd from a cool to a warm
environment of a high level of relative humidity, @ not perform the measurements
until the meter has been warmed up to the ambienteimperature (approximately 30
minutes).

4. adevice with damaged housing.

Before measurement of connection resistance ofaitisn resistance, make sure the measured object
has been disconnected from the power supply. Disexinthe power cable of the device from the
power supply contact and turn the RCD off.

Repairs may be performed solely by an authorisedcgepoint. Before the device is connected to the
power supply network, make sure the power supptkesis equipped with a properly connected
earth pin. The board will not function if it is peved from a socket without an additional PE
connection.

The board is equipped with a protection constititedwo F 4A 250V fuses (T 3,14A 250V fuse are
acceptable). The fuses are located in the devieepsupply socket. Should the fuse elements be
damaged, they must be replaced.

It is unacceptable to use other fuses..

Before the fuses are replaced, the device must biscbnnected from the 230V power supply network.

WARNING:
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Figure 1. Arrangements of the panel elements obt&el demonstration board.

Power supply network socket 230 V

Additional PE socket

230 V power supply signalling diode

RCD switch

Measurement socket

TN network jumper

TT network jumper

Re: (ZW Re,) earth electrode jumper

Equipotential pipe connection jumper HO (ZW H;0)
Re2 (ZW Rey) earth electrode jumper

Measurement points P1, P2, P3, P4, P5
Measurement point of the R, (E1) earth electrode
Measurement point of the R, (E2) earth electrode
Measurement electrode sockets

Irregularity selection switches

Ground type switch for ground resistivity measuremats



Position of switches simulating irregularities in he electric installation of the measured object.
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Figure 2. Positions of switches.

RISO(I.-PE)

T g 4

1) Re
High earth resistance at AR: = 1kQ
2) Us

The acceptable voltage valug bas been exceeded during measurements of the Rf2ineters in
the measurement sockeks > 25 V

3)  Risowrg

Low insulation resistance — measurement L-Rigo(pe) = 200 K2
4)  Risown)

Low insulation resistance — measurement IRNo(.n) = 100 K2
5) RCD-Ta

The acceptable disconnection time of the RCD leas lexceeded
6) Z.

High short circuit loop impedancg, = 6 Q
7) RCD-la

The activation current of the RCD is lower than tequired value (damaged RCD or excessive
leakage current of the installation). The leakagreent of the installatioh, = 15 mA



4. Measurements.
4.1. Measurement of the short circuit loop impedance.

A reliable and the most commonly used method ofgat@mn from electric shock consists in protection
from indirect touch in circuits equipped with ciicbhreakers. The method consists in a automatimodisection
in the case of fault.

Conductive elements of the device are connectéletprotective conductor of the power supply nekwor
At the moment a hazardous touch voltage appearnshwh caused by a metallic short circuit with fhiease
conductor of the power supply network, the curngiiit flow in the phase — protective conductor citctfhe
current is called short-circuit current. The passafjthe short circuit current will cause activatiof the circuit
breakers and the power supply system will be tufédrhe condition that must be met to have thatgartion
level specified for the device as sufficient apgayvs that the elements must not be under a damgéooich
voltage for an excessive period of time. Therefbresafety device must respond quickly, and witheperiod
of time specified in the relevant norms. The canditof appropriate protection may be expressedhey t
following equation:

Uo Zs - short circuit loop impedance.
ZS < I — current activating the circuit breaker withire tiequired period of time.
| A Uo — power supply network nominal voltage in relatiorearth.

4.1.1. Measurement of the short circuit loop impedance itthe L-PE circuit.

Measurement of the short circuit loop impedancéhan L-PE circuit may be performed using the MPI-
5XX meter in the Zpgrep function. Should another meter or function be udbeé RCD switch of the
demonstration board may be trigged.

In order to perform the measurement proceed assl|
- connect the 230 VAC power supply network cablthosocket of the demonstration board,
- select the kind of TT or TN network using a jumiethe appropriate position (Figure 3),
- all the switches simulating irregularities mustib the ,green” position,
- turn the RCD switch on,
- connect the meter to the power network sockét@board using leads, in accordance with Figure 4
- perform the measurement.

The demonstration board permits to perform measemésnof a short circuit loop, whose value may be
artificially overstated (simulation of irregulasgs). In order to do so, before you proceed tooperfthe
measurement place tie switch in the ,red” position. Having finished theeasurement, place tée switch again
in the ,green” position.
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1) Jumper simulating measurements in the TN network
2) Jumper placed simulating measurements in theefwork.

Figure 3. Network type selection jumpers.

Figure 4. Connection of the meter.

Expected results:

SwitchZ, ,green” for the TN networkTN jumper):  Z.pe = ZL-N of the network + 1,8
SwitchZ, ,red” for the TN network TN jumper): Z 0 = ZL-N of the network + 5,82
SwitchZ, ,green” for the TT networkTT jumper):  Z.pe = ZL-N of the network + 5,8
SwitchZ, ,red” for the TT network TT jumper): Z..pe = ZL-N of the network + 1@

Z, .y of the network — the network impedance in the Lifduit of the socket to which the demonstration rdoa
cable is connected.



4.1.2. Measurement of the short circuit loop impedance itthe L-N circuit.

Measurements may be performed with any meter fasmements of the short circuit loop whose short
circuit current does not exceed 25 A, and whosesorement time does not exceed 60 ms, e.g. MZC-30X,
MZC-20X, MPI-5XX.

In order to perform the measurement proceed assl|

- connect the 230 VAC power supply network cablthtosocket of the demonstration board,

- select the kind of networK,T or TN, using the jumper in the appropriate position (&g 3),

- all the switches simulating irregularities mustib the ,green” position,

- turn the RCD switch on,

- connect the meter to the power network sockét@board using leads, in accordance with Figure 4
- perform the measurement.

The demonstration board permits to perform measemésnof a short circuit loop, whose value may be
artificially overstated (simulation of irregulags). In order to do so, before you proceed to parfothe
measurement place tie switch in the ,red” position. Having finished theeasurement, place tée switch again
in the ,green” position.

Figure 5. Connection of the meter.

Expected results

SwitchZ, ,green” for the TN networkTN jumper): Z .y = ZL-N of the network + 1,02
SwitchZ, ,red” for the TN network TN jumper): Z,.y = ZL-N of the network + 5,5
SwitchZ, ,green” for the TT networkTT jumper):  Z.y = ZL-N of the network + 1,02
SwitchZ, ,red” for the TT network TT jumper): Z.n = ZL-N of the network + 5,8

Z, .y of the network — the network impedance in the Lifduit of the socket to which the demonstration rdoa
cable is connected.

4.2. Measurement of the parameters of the RCD switch.

The principal function of the RCD switclirR¢sidualCurrent Device) is to provide additional protection
against electric shock. The purpose the RCD swicto disconnect the protected circuit in the casan
excessive leakage current in the circuit in questio

The measurement section of the RCD switch measumestantly the differential current and causes
disconnection of the protected circuit from the powupply source, if the differential current exdedhe
characteristic value for the given switch. The ealn question is the nominal differential currewhich is
indicated by the symbolJ. The voltage on the housing of the protected @g\it accordance with the Ohm'’s
law, is:



-1 *
U B I A RE
where R is the resistance between the earth terminaleopthtected device and the earth.

4.2.1. Realisation of measurements of the RCD switch pamaeters.

In order to perform the measurement proceed aswslt

- connect the 230 VAC power supply network cablthsocket of the demonstration board,

- select the kind of networl,T or TN, using the jumper in the appropriate position (ég 3),

- all the switches simulating irregularities mustib the ,green” position,

- turn the RCD switch on,

- connect the meter to the power network sockét@board using leads, in accordance with Figure 6
- perform the measurement.

The demonstration board permits to simulate ir@gtigs in an installation equipped with a RCD shit

- The RCD switcHT 4 in the in the ,red” position simulates an erronsisting in shunting of the N PE lead with
the RCD switch. During a measurement with thisreriee RCD switch will not function, and the metetl
display an adequate message, e.g. RCD.

- The RCD switcH, in the ,red” position causes an additional currzgkage in the PE lead. During a
measurement with this error the RCD switch will hetivated at an incorrect moment (thg @nd h
measurements will not be possible). The meterdisiblay an adequate message, e.g. Err.

- Switch Ug in the ,red” position simulates a hazardous towoltage during a measurement of the RCD
parameters. Meter will display an adequate message,l4 > 25 V. If the meter is supposed to block the
measurements and display this message, the acleefufabh voltage Uset for the meter must not exceed 25 V.
Should the acceptable touch voltage during measurement be set at 50V, the meter véifopm the
measurements and display the results.

Figure 6. Connection of the meter.
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Expected results:

Switches ,green” RCD-4; RCD-l, and U for the TN and TT network: Ak 15.... 30 mA, E <300 ms, =~
0,2V, R =0,00 K

The RCD switchT 4 ,red” for the TN and TT network: message ,RCD”

The RCD switcH 4 ,red” for the TN and TT network:al< 15 mA , or the message ,Err”, ,RCD activated
during the measurement”

Switch Ug ,red” for the TN and TT network :al= 15.... 30 mA, k <300 ms, §= 31V, R =1 kQ or
Lexcessive Y voltage”

4.3. Measurements of the earth resistance.

The quality of the earth systems significantly ulefhce the safety of operation of electric instmltet and
devices, and particularly the reliability of theofiction from electric shock and lightning protenti Earth
systems have also other functions related to safeiypely they are used to carry off electric chavbere there
is a risk of explosion (e.g. at petrol stations)otder to revise electric installations and fulfie requirements
related to the protection from electric shocksihecessary to perform the measurements of eaitttanrece. The
resistance in question permits to determine theevaef touch voltage, which may be generated betwéterent
conductive elements of the protective lead.

In the case of measurements of a single earthrsysite most common method is the 3-pole potentih d
method. It consists in driving measurement eleesoohto the ground near the earth system underatebt
forcing the passage of current in the followingcuait: meter-the earth system in question-curreattebde-
meter.

Measurements of multiple earth systems may be meed using the aforementioned method,
disconnecting subsequent earth electrodes dureamghtrasurement. Since it is an arduous task, thersnehich
are equipped with clamps may perform the measuremigéimout the necessity to disconnect the measeagth
system. In the case of this method the currentvaitdge electrodes are placed in a similar marméne 3-pole
method, but the current is measured with clamp<hwvhare fastened to the earth system under testmiEter
calculates the resistance ,knowing” the currentvity through the tested earth electrode, and iggothe
current flowing through the adjacent earth ele@sdowever the measurement method with clampsotdmen
applied in those multiple systems in which indiatlearth electrodes are interconnected below thengt.

Measurements of multiple earth systems may be peefd by means of the two-clamp method. This
measurement is performed with two pairs of clam@part from the measurement clamps also transmissio
clamps must be used (whose internal structurefisreint). The transmission clamps induce currerhétested
circuit. The value of the current is measured witbasurement clamps. The result of the measuremehei
resistance of the whole circuit through which theasurement current is flowing. Using this methedhember
of the requirements: this function is excellent thoe purpose of measurements of multiple eartresysiof low
and medium resistance values. In order to obtaori@ct measurement the resistance of the eadtrade must
be significantly higher than the resultant resiséamalue for the whole earth electrode system f{tieeclamp
measurement measures the sum of the resistanbe tédted earthing resistance and the resultéune wé the
other earth resistances). The principal and coredidie advantage of this measurement is the fatthkee is no
necessity to drive auxiliary electrodes into theugrd.

There is also another method of an earth resistar@@surements. This is the measurement of the surge
earth resistance. The purpose of this measureméatdiagnose the dynamic parameters of lightniageption
earth system. The surge measurement is performeah aicitation whose shape corresponds to a ligitni
pulse. The parameters of the pulse are definedvbyalues: the duration of the pulse leading edgad the
duration of the semi-peak t

The DB-1 demonstration board permits to perform sneements of the earth resistance of three distinct
earth electrodes, nameRg, Rei, Re.. Earth resistance measurem@, is also possible using the clamp
method. In order to perform such a measurementeddsof a jumper at thE2, it is necessary to use an
auxiliary lead, which is included in the board delivery package &asten the clamps on the lead. In order to
perform the measurements it is also possible taheseneters of the MRU-10X and MRU-20X seriess laiso
allowed to use meters dedicated to measurementseashort circuit loop. However, using such a metey
activate the RCD switch.
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4.3.1. Measurement of the earth electrode resistance usingeters of the MRU series.
4.3.1.1. Earth resistance measurement R

In order to perform th&g earth resistance measurement proceed as follows:

- disconnect the 230 VAC power supply network cditde the socket of the demonstration board,
- remove thé'N or TT jumper, thezZW H,0 jumper, the earth electrodR: ZW Rgq jumper

- a jumper may be fastened on R earth electrode,

- connect the earth resistance meter (MRU-XXXhi® $ockets in accordance with Figure 7,

- perform the measurement.

s«©

s

Figure 7. Connection of the meter.
Expected results:
Re = 102, Ry = 200Q, Rs= 200
4.3.1.2. Earth resistance measurement R.
In order to perform th&g; earth resistance measurement proceed as follows:
- disconnect the 230 VAC power supply network cditde the socket of the demonstration board,
- remove thélN or TT jumper, theZW H,0 jumper, the earth electrofe:: ZW Rg; jumper
- a jumper may be fastened on R earth electrode,

- connect the earth resistance meter (MRU-XXXhi® $ockets in accordance with Figure 8,
- perform the measurement.

12



Figure 8. Connection of the meter.
Expected results:
Re1=4,7Q, Ry= 200Q, Rs= 200Q
4.3.1.3. Earth resistance measurement B by means of the technical method.

In order to perform th&g, earth resistance measurement proceed as follows:

- disconnect the 230 VAC power supply network céfdlen the socket of the demonstration board,
- remove théfN or TT jumper, theZW H,0 jumper, the earth electrofe:: ZW Rg; jumper

- place a jumper on tHRe, ZW Rg;earth electrode,

- connect the earth resistance meter (MRU-XXXh sockets in accordance with Figure 9,

- perform the measurement.

Figure 9. Connection of the meter.
Expected results:

Re=6,8Q, Ry=200Q, Rs= 200Q

13



4.3.1.4. Earth resistance measurement B by means of the technical method using current ctaps.

In order to perform th&g, earth resistance measurement using clamps prasgetows:

- disconnect the 230 VAC power supply network cditden the socket of the demonstration board,

- since the measurement of the measurement cusr@etrformed with clamps, the user is free to plalt¢he
jumpers,

- use arauxiliary lead, instead of the jumper on tii2,

- connect the earth resistance meter (MRU-XXXhe $ockets in accordance with Figure 10,

- perform the measurement.

Figure 10. Connection of the meter.
Expected results:
Re=6,8Q
4.3.1.5. Earth resistance measurement B by means of the two-clamp method.

In order to perform th®g, earth resistance measurement by means of thelangpanethod proceed as follows:
- disconnect the 230 VAC power supply network cditde the socket of the demonstration board,

- place a jumper on th&W Rg;,

- remove thé'N or TT jumper and th&W H O jumper,

- use arauxiliary lead, instead of the jumper on tii2,

- connect the earth resistance meter (MRU-XXXhe $ockets in accordance with Figure 11,

- perform the measurement.

14



Figure 11. Connection of the meter.
Expected results:
Re = 11,5Q
4.3.2. Measurement of the earth resistance using metersrfaeasuring loop impedance.

Measurements of the earth resistance may also therped with meters for measuring the short circuit
loop impedance. In order to perform such measur&snéme phase conductor of the power supply netisork
used as an auxiliary source of voltage which pertoitgenerate the measurement current.

The result of the measurement is a sum of the ianpeslof the tested earth resistance, the workirtg sgstem,

the source and the phase conductor, and thuditrdened with a positive error. However if it does exceed
the acceptable value for the tested earth systamgy be assumed the earth system is properly cmtstl and
there is no need to apply more precise measuremmeritods. Certain meters used for the purpose of
measurements of the short circuit loop impedance axtivate the differential RCD switch. This mayluence

the maximum measurement current and the time oérgéng such current by the meter. In order to @voi
activation of the RCD switch, it is recommendedise the measurement of the short circuit loop iraped in
theZL.pE[RCD] function.

4.3.2.1. Earth resistance measurement R

In order to perform th&g earth resistance measurement proceed as follows:

- connect the 230 VAC power supply network cablthiosocket of the demonstration board,

- remove thélN or TT jumper, theZW H,0 jumper, the earth electrof:: ZW Rg; jumper,

- place a jumper on tHeg, earth electrode,

- turn the RCD switch on,

- connect meter of the short circuit loop impedancaccordance with Figure 12,

- perform the measurement,

- the measurement may provoke activation of the R@iich (it is impossible to perform a measurement)

15
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Figure 12. Connection of the meter.

P1

Expected results:
Re = 100Q + Z . of the network
4.3.2.2. Earth resistance measurement R.

In order to perform th&g; earth resistance measurement proceed as follows:

- connect the 230 VAC power supply network cablthtosocket of the demonstration board,

- remove thé'N or TT jumper, thezZW H,0 jumper, the earth electrodRe,: ZW Rg; jumper,

- turn the RCD switch on,

- connect meter of the short circuit loop impedancaccordance with Figure 13,

- perform the measurement,

- the measurement may provoke activation of the R@iich (it is impossible to perform a measurement)

Figure 13. Connection of the meter.
Expected results:

Re =4,5Q + ZL-N of the network



4.3.2.3. Earth resistance measurement B.

In order to perform th&g, earth resistance measurement proceed as follows:

- connect the 230 VAC power supply network cablthtosocket of the demonstration board,

- remove thélN or TT jumper, theZW H,0 jumper, the earth electrof:: ZW Rg; jumper,

- place a jumper on tHeg, earth electrode,

- turn the RCD switch on,

- connect meter of the short circuit loop impedancaccordance with Figure 14,

- perform the measurement,

- the measurement may provoke activation of the R@iich (it is impossible to perform a measurement)

@

E2 @

Figure 14. Connection of the meter.
Expected results:
Re=6,8Q + ZL-N of the network
4.4, Earth resistivity measurements.

Earth resistivity measurements are used to prepesiggns of earth systems, in cathode protectiom or
geology.

Earth resistivity measurements are performed u$ing electrodes which are placed in line in equal
distances (Wenner's method). In order to deterrtiieeground resistivity value it is necessary tasuee the
resistance and perform calculations taking intooant the distances between the electrodes. Modeters
permit to take into account the distances betwéen dlectrodes and all the calculations are perfdrme
automatically. The meter will display both the stance value of the measurement probe€Jiand the ground
resistivity value (iram).

In order to perform the measurement proceed asslt

- disconnect the 230 VAC power supply network cditde the socket of the demonstration board,

- connect earth resistance and ground resistivititemMRU-XXX) to the sockets in accordance withju¥e 5,

- place the ground type selectiori switch at the selected position,

- perform the measurement having previously enteréde meter the appropriate value of the distabetween
the measurement electrodes.

17



5m: p=310m
10m: p=2950m
20m: p=5,9kQm

Figure 15. Connection of the meter.
Expected results:

Switch in the positio® m: p = 31Qm
Switch in the positiod0 m: p = 2950Qm
Switch in the positio20 m: p = 5,9 kOm

4.5. Measurements of the continuity of equipotential bodings.

Using the demonstration board it is possible toutite a measurement of the resistance the equtdten
bonding of an electric installation. The measuremmeay be performed between polPt of the equipotential
bonding and pointP2 or P3. It is also possible to simulate irregularitiedated to the resistance of the
equipotential bonding of poift2 and pointPl.

In order to activate this function th®: switch simulating the irregularity must be pladadthe ,red”
position.

4.5.1. Measurement of the resistance of the equipotentilonding between P1 and P2.

In order to perform a measurement of the resistafieguipotential bonding betwe@&1 andP2 proceed
as follows:
- disconnect the 230 VAC power supply network céfdlen the socket of the demonstration board,
- place all the switches simulating irregularitieshe ,green” position,
- turn the RCD switch off,
- connect the meter with cables to the network sbokthe board in accordance with Figure 16,
- perform the measurement,
- change the position of the irregularities swiihto the ,red” position,
- perform the measurement.

18



P2

Figure 16. Connection of the meter.
Expected results:

SwitchRg in the “green” position: B (P1-P2) = 0,42
SwitchRg in the “red” position: Rn (P1-P2) =1 R

4.5.2. Measurement of the resistance of equipotential boriag between P1 and P3.

In order to perform a measurement of the resistafieguipotential bonding betwe&1 andP3 proceed
as follows:
- disconnect the 230 VAC power supply network céfdlen the socket of the demonstration board,
- place all the switches simulating irregularitieshe ,green” position,
- turn the RCD switch off,
- insert theZWH ;0 jumper,
- connect the meter with cables to the network sbokthe board in accordance with Figure 17,
- perform the measurement,

Figure 17. Connection of the meter.

Expected results:
Reont (P1-P3) = 0,42
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4.6. Insulation resistance measurement.

The purpose of the insulation resistance measumsnierio determine the conditions of the instadati
insulation and electric power loads. The conditioh¢he insulation is a decisive factor in the eomtof safety
of operation and correct functioning of electricdvices. Good insulation is, apart from other meahs
protection, also a guarantee of protection froreatitouch.

Before the measurements are performed, make senméasured object is disconnected from the power
supply network. This is why the meters manufactime@ONEL S.A. are equipped with a voltmeter.

The demonstration board permits a simulation oinanlation resistance measurement. The measurement
may be performed in tHeN andL-PE circuits.

NOTE:
The test voltage must not exceed 1kV.

4.6.1. Insulation resistance measurements in the L - N aiwits.

In order to perform the measurement of the insaatésistance in the L-N circuit proceed as follows

- disconnect the 230 VAC power supply network cditde the socket of the demonstration board,

- place all the switches simulating irregularitieshe ,green” position,

- turn the RCD switch off,

- connect the meter with cables to the network ebtkthe board in accordance with Figure 18,

- perform the measurement,

- change the position switch of the irregularitéshe resistance of insulatidtisony to the ,red” position,
- perform the measurement.

Figure 18. Connection of the meter.
Expected results:

Switch Riso-n) “green” position: Roeny = 100 MQ
Switch R|SQ(L,N) “red” position: RSO(L—N): 100 K2
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4.6.2. Insulation resistance measurements in the L-PE cirgts.

In order to perform the measurement of the insaatésistance in thHe-PE circuit proceed as follows:

- disconnect the 230 VAC power supply network cditde the socket of the demonstration board,

- place all the switches simulating irregularitieshe ,green” position,

- turn the RCD switch off,

- connect the meter with cables to the network ebtkthe board in accordance with Figure 19,

- perform the measurement,

- change the position switch of the irregularitiéshe resistance of insulatidtiso-re) to the ,red” position,
- perform the measurement.

Figure 19. Connection of the meter.

Expected results:

Switch RISO(L—PE) “green" position: R‘)O(L—PE) >3 @&
Switch RISO(L-PE) “red” pOSitiOﬂ: RSO(L-PE)= 200 K2

5. Replacement of fuse elements.

In the case a defect of the device has been déteslten the signalling diode ,POWER” is off in spitf a
correct connection of the device to the 230V/50tavgr supply network, it is recommended to check the
condition of the fuse elements. The fuse elemamtinathe mains socket from which the device is gad.

In order to do so, disconnect the power supply ¢anh the device and raise the fuse compartmemigusi
flat screwdriver. The compartment contains two feieenents.
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CEX

‘

230V AC
———=2xF4A

Figure 20. Position of the fuse elements.

NOTE:
Solely the following fuse elements are approved fdhe demonstration board: F4A 250V or T3,15 250V.1
the case fuse elements which are not specified metpresent manual are used, there is a risk of darga to
the device and a serious danger for the user.

6. Cleaning and maintenance.

The casing of the device may be cleaned with a dafnp cloth using all-purpose detergents. Do set u
any solvents or cleaning agents which might scrittehcasing (powders, pastes, etc.). The electsystem of
the demonstration board does not require maintenanc

7. Dismantling and disposal.

Worn-out electric and electronic equipment showddghthered selectively, i.e. it must not be placit
waste of another kind.

Worn-out electronic equipment should be sent tolction point in accordance with the law of wamt
electric and electronic equipment.

Before the equipment is sent to a collection palotpot dismantle any elements.

Observe the local regulations concerning disposphokages, worn-out batteries .
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10.

Technical data

a) Typeofinsulation..............cooiiiiiii i single, in acatance with PN-EN 61010-1
b) Measurement category. 11300 V in accordance WRN-EN 61010-1
c) Protection grade of the casing in accordamitB PN-EN............cccooeiiiiiiciiee e sceeeee e IP40

d) Power supply of the meter .............o.uiimeieeeeneeeeans

€)  DIMENSIONS ...ttt erree ettt eat e e s e eeemne e sab e e e e eaneas
f)  MasS Of thE EVICE ......vvveiiiiie ittt emeesee e
g) Storage temperature...
h) Working temperature..
i) Quality standard... ..depenent, design and production in accordance vt 9001
J) PrOtECHION. ...ttt e fuses ZX14A 250V or 2xF4A 250 V
K)  POWET CONSUMPLION.......oiiiiiiiiiiiec it vmemmme et approximately 15 mwW
1) TYPe Of RCD SWILCH.....iiiiiiiiiiiie st ecre e 30 mA type AC

Accessories

a) Power supply cord — 1 piece

b) Auxiliary cable, banana plug — banana plug 0.7npiete
c) Configuration jumpers — 4 pieces

d) Operating manual

e) Guarantee card

Manufacturer
The manufacturer of the board providing the guamaind post-guarantee service is:

SONEL S. A.
ul. Wokulskiego 11
58-100Swidnica
Poland
Fax (0-74) 858 38 08
E-mail: export@sonel.pl
Web sitewww.sonel.pl

Note:
Solely the manufacturer is authorised to repair thedevice
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