OPERATING MANUAL

INSULATION RESISTANCE
METERS

MIC-10k1 and MIC-5050



Digital meters MIC-10k1 and MIC-5050 are
designed for measuring insulation resistance
and continuity of protective conductors .

The most important features of MIC-10k1 and
MIC-5050 include:

0 Measurement of insulation resistance:

/test voltages: MIC-10k1: 250 V, 500 V,
1000 V, 2500 V, 5000 V and 10000 V or
adjustable within the range of 50V...10000
V, MIC-5050: 100 V, 250 V, 500 V, 1000 V,
2500 V and 5000 V or adjustable within the
range of 50V...5000V,

/7 measurement of insulation resistance up to
40 TQ-MIC-10k1,20 TQ - MIC-5050,

P graph with resistance and voltage values or
current as a time function with digital
readoutevery 5sec.,

/7 measurement with increasing voltage SV,
/ measurement of dielectric discharge DD,
/indicating leakage currents,

/direct measurement of one or two absor-
ption coefficients,

/7 automatic discharge of the capacitance of
tested object after the insulation resistance
measurementis completed,

/capacitance measurement of the tested
object,

2 cable lenght measurement,

/7 time constant (TC) measurement.

O Continuity test for the protective conductor
with 200mA current for both polarizations of
the test current.

U Temperature measurement.

a Other:
/7 automatic selection of measuring range,

P memory of measurement results with the
option for data transfer to a PC via Blue-
tooth or USB,

/Iarge, readable display with backlight op-
tion,

e monitoring of the battery charge status,

/ AUTO-OFF function,

P ergonomic operation,

/option for performing measurements du-
ring battery charging.
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MIC-10k1 and MIC-5050 meters are modern, high-quality meters, easy and safe in operation. Please
acquaint yourself with this manual in order to avoid measuring errors and prevent possible problems
in operation of the meter.
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1 Safety

MIC-10k1 and MIC-5050 meters are designed for performing check tests of protection against

electric shock in mains systems. The meters are used for making measurements and providing results
to determine safety of electrical installations. Therefore, in order to provide conditions for correct oper-
ation and accuracy of obtained results, the following recommendations must be observed:

Before you proceed to operate the meter, acquaint yourself thoroughly with the present manual

and observe the safety regulations and specifications provided by the producer.

Any application that differs from those specified in the present manual may result in a damage to

the device and constitute a source of danger for the user.

MIC-10k1 and MIC-5050 meters must be operated only by appropriately qualified personnel with

relevant certificates authorising the personnel to perform works on electric systems. Operating the

meter by unauthorised personnel may result in damage to the device and constitute a source of

danger for the user.

During measurements of insulation resistance, dangerous voltage up to 10 kV (MIC-10k1) or 5 kV

(MIC-5050) occurs at the ends of test leads of the meter.

Before the measurement of insulation resistance you must be sure that tested object is discon-

nected from the power supply.

During the measurement of insulation resistance do not disconnect test leads from the tested ob-

ject before the measurement is completed (see par. 0); otherwise the capacitance of the object will

not be discharged, creating the risk of electric shock.

Using this manual does not exclude the need to comply with occupational health and safety regu-

lations and with other relevant fire regulations required during the performance of a particular type

of work. Before starting the work with the device in special environments, e.g. potentially fire-

risk/explosive environment, it is necessary to consult it with the person responsible for health and

safety.

It is unacceptable to operate:

= a damaged meter which is completely or partially out of order,

= a meter with damaged insulation,

= a meter stored for an excessive period of time in disadvantageous conditions (e.g. excessive
humidity). If the meter has been transferred from a cool to a warm environment with a high
level of relative humidity, do not start measurements until the meter is warmed up to the ambi-
ent temperature (approximately 30 minutes).

Remember that BAT! message appearing on the display indicates insufficient voltage of power

supply and the need to recharge the batteries.

Before measurement, choose a correct measurement function and make sure that test leads are

connected to respective measuring terminals.

Do not power the meter from sources other than those listed in this manual.

Riso meter inputs are electronically protected against overloads (caused by e.g. connecting the

meter to a live circuit) up to 825 V for 60 seconds.

Repairs may be performed only by an authorised service point.

ATTENTION!
11 kV DC crocodile clips and probes are designed to work only on objects without voltage.

Note:
Due to continuous development of the meter’s software, the actual appearance of the dis-
play, in case of some of the functions, may slightly differ from the display presented in this
operating manual.

OPERATING MANUAL MIC-10k1 version 1.09 5



ATTENTION!
To display the correct battery discharge status, it is necessary to completely discharge
and then fully charge the battery, before starting the regular use of the meter.

Note:
An attempt to install drivers in 64-bit Windows 8 may result in displaying "Installation
failed" message.
Cause: Windows 8 by default blocks drivers without a digital signature.
Solution: Disable the driver signature enforcement in Windows.

2 Menu

® '

MENU

Press MENU button.

MATH HENLI

The main menu contains the following items:

Wireless transmission
Measurement Settings

Meter Settings

Language selection

Information about manufacturer

®

Zy ‘ Use 4, .v and ‘ » buttons to select desired posi-
> tion. Enter a selected option by pressing ENTER.

2.1 Wireless transmission

See sections 5.31t0 5.5.
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2.2 Measurement Settings

@

T T T T 1
The option of Measurement settings consists of:
Mains frequency
Times t1, t2, t3 for calculating absorption coefficients
Absorption coefficients Ab1, Ab2 or DAR PI
liso test current
Setting limit values
Temperature unit
Cell autoincrementing
Filter - restricting Riso display
Chart type selection

®

Use f ‘ and ‘ ‘ buttons to select desired posi-
tion. Enter a selected option by pressing ENTER.

2.2.1 Mains frequency

Only the measurement with a properly selected mains frequency will ensure optimum filtration of
interferences. The meter is designed for filtration of interferences generated by 50 Hz and 60 Hz net-
works.

Use f ' to select the mains frequency.
Confirm your choice by pressing ENTER but-
ton.
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2.2.2 Times t1, t2, t3 for calculating absorption coefficients

Use ‘ » buttons to scroll between times
and press f ‘ buttons to set time values.
Confirm your choice by pressing ENTER but-
ton. Selection range: (1 s...600s),t2 (1 s ...
600 s, but >t1), t3 (1 s...600 s, but >t2).

Ab1l,Ab2
@DAR,PI

Exit

Use 4, ¥ buttons to select the type of coef-
ficients: Ab or DAR PI. Confirm your choice by
pressing ENTER button.

2.2.4 liso test current

8 OPERATING MANUAL MIC-10k1 version 1.09



Use f ‘r buttons to select the current val-
ue. Confirm your choice by pressing ENTER
button.

Use 4, ¥ buttons to switch on/off limit val-
ues. Confirm your choice by pressing ENTER
button.

Use f ‘ to select the temperature unit.
Confirm your choice by pressing ENTER but-
ton.
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2.2.7 Auto-incrementing of the memory cell number

Use f ‘ to switch on/off the function of
Auto-incrementing of the memory cell number.
Confirm your choice by pressing ENTER but-
ton.

2.2.8 Filter
The meter is equipped with an advanced digital filter for result stabilisation in difficult and unsta-
ble measurement conditions. The meter displays a filtered value of measurements for a specified time

period, which may be 10 s, 30 s or 60 s.

. Choose Accept

Use 4, ¥ to select a time period or to
switch off the filter. Confirm your choice by
pressing ENTER button.

2.2.9 Chart type selection
To illustrate the measurement results on the chart, you may select current and resistance (R, 1)
or voltage and resistance (R, U).

10 OPERATING MANUAL MIC-10k1 version 1.09



Use 4, ¥ buttons to select the values to be
displayed on the chart. Confirm your choice
by pressing ENTER button.

2.3 Meter Settings

The option of Meter Settings consists of:

LCD contrast
Automatic shut-off
Date and time

Factory (default) settings

Program update
Button tones

Wireless communication

@

3

use 4, & and € B buttons to select desired posi-
tion. Enter a selected option by pressing ENTER.

OPERATING MANUAL MIC-10k1 version 1.09
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2.3.1 LCD contrast

@

& Choose Acoept

Select contrast value using 4, ¥ and 4@,

» buttons; confirm your choice by pressing
ENTER.

2.3.2 Automatic shut-off (Auto-OFF)

The setting defines the shut-off time of idle meter.

AUTO-OFF disabled
[B] S ninutes

[ 15 minutes

[ 28 ninutes

B 58 ninutes

Exit

7 ‘ Use 4, W buttons to set Auto-OFF time;
P confirm your choice by pressing ENTER.
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@

®

Y

2.3.5 Software update

{

{ENTER:

Restore factory
default settings?

Use ‘ » buttons to select the value to be
changed (day, month, year, hour, minute). Set
a required value using f ‘ buttons. When
required settings are made, press ENTER .

In order to introduce factory (default) settings,

highlight YES using ‘ » buttons and press
ENTER .

ATTENTION!

Before programming, charge the battery.

sion cable must not be disconnected.

During programming the meter must not be switched off as well as the transmis-

=

ing the updating process all data will be lost.

Before updating the program, download necessary data to a preferred data carrier, because dur-

2. From the manufacturer's website (www.sonel.pl) download the meter programming software, un-
zip the file and install the program on your computer.
3. Run the program and follow the displayed instructions:

- select Software update in MENU of the meter
- connect the meter to your PC.

4. After displaying the following screen, click Search button,

e
MIC-10k1 Upgrade Tool

@onel'

Search

Meter:

Close

Bootloader:

Update:

wait until the program finds the meter and click Start.

OPERATING MANUAL MIC-10k1 version 1.09
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http://www.sonel.pl/

rn MIC-10k1 Upgrade Tool
<‘ Sonel”

Meter: MIC-10k1 1.13Aa Bootloader: 1.01A  Update: 1.13Aa

5. After completing the update, disconnect the meter from the computer and click Close button.

»
[ MIC-10k1 Upgrade Tool

@nel*

Meter: MIC-10k1 1.13Aa Bootloader: 1.01A  Update: 113Aa

S

2.3.6 Key sounds

2 Choose Azcept

Use f ‘ buttons to switch on/off key
sounds. Confirm your choice by pressing
ENTER button.

Accept Exit
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Use 4, ¥ buttons to switch on/off wireless
communication. Confirm your choice by
pressing ENTER button.

[ polski
english
[F] Deutsch
& prockmin

Use 4, ¥ buttons to select desired lan-
guage and press ENTER.

2.5 Information about manufacturer

000 |

Sonel SR,
Wokulskiego 11
58-188 Swidnica
W sonelpl
sonel@zonelpl
+45 74 8583500

3 Measurements
Notes:

The result of the latest measurement is remembered by the meter until the next measurement is
started or the measuring function is changed by means of the rotary switch. The result of the latest
measurement is displayed on the screen for 20 seconds. Then it may be recalled by pressing ENTER,
also after the meter is turned off and turned back on again.

WARNING:
During a measurement, switching of the range switch is forbidden because it may damage
the meter and pose athreat to the user.
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3.1 Diagnostics performed by the meter - limits

The meter is able to assess whether the measurement result is within acceptable limits. The us-
er may set a limit, i.e. maximum or minimum value, which should not be exceeded by the result. For
measurements of insulation resistance, the set limit is the minimum value, whereas for measurements
of continuity of protective conductors and equipotential bonding- it is the maximum value.

The limits are activated globally in the main menu (Section 2.1.5). When the function of setting
limits is activated, the display, in its lower left corner, shows the symbols with the following meaning:

- : the result is correct, it is within the set limits,
-E3: the result is incorrect, it is outside the set limits,

The method for setting limits is described in the chapters describing the measurement data. In

DD, SV functions and in after-burning - it is not possible to set limits.

3.2 Measurement of insulation resistance

WARNING:
The tested object must not be live.

Note:
During measurement, especially of high resistances, make sure that test leads do not touch
each other and probes (crocodile clips), because such a contact may cause the flow of sur-
face currents resulting in additional error in measurement results.

Inverter output current is limited at 1,2 mA, 3 mA or 5 mA level. Activation of the current limit is
indicated by a continuous beep. The measurement result is correct, but on the test terminals the test
voltage is lower than voltage selected before the measurement. The current limitation occurs in the
first phase of the measurement due to charging the capacity of the tested object.

Test voltage
A

e —— . MIC-10k1
o | N
L/ &S 5 Proper
S : > : measurements
& : oS :
3/ s/ <
gy o
: : : > Rx insulation
2 MQ 3,33 MQ 10 MQ resistance

MIC-10k1 - The actual test voltage as a function of the measured insulation resistance Ry (for
maximum rated voltage)
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Test voltage
A

5kV

MIC-5050

\ Proper

measurements

» Rxinsulation

1 MQ 1,66 MQ 5MQ " resistance

MIC-5050 - The actual test voltage as a function of the measured insulation resistance Rx (for

maximum rated voltage)

3.2.1 Double-lead measurement

@

Set the rotary switch of function selection at
one of Riso positions, selecting simultaneously
measuring voltage (for MIC-10k1 at
50...10000V voltage is adjusted as follows:

50 V...1kV in 10V steps, 1 kV...10 kV in 25V
steps; for MIC-5050 at 50...5000V voltage is
adjusted as follows: 50 V...1 kV in 10V steps, 1
kV...5 kV in 25V steps). The meter is in the
mode of measuring interference voltage of the
tested object Uy.

MIN=—-—0)

Meas.

[ B TIHE LIATT HELF

‘ To change the measuring voltage, press F1 E

‘ Use f ‘ buttons to set voltage value; confirm

= your choice by pressing ENTER.

To set the measurement time, press F3 | TIME |.

OPERATING MANUAL MIC-10k1 version 1.09
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Use f ‘ buttons to set capacity value; confirm your

choice by pressing ENTER. The range of changes: from
— 10 nF to 990 nF. When setting --- (below 10 nF or above
990 nF) the function to calculate the length is switched off.

@ ' In order to set the limit (minimum resistance), press F4
@ -LIMIT E

HEEEEBEEEEE

‘ 0 ‘ Use « » and ENTER buttons to enter the resistance
G value.

18 OPERATING MANUAL MIC-10k1 version 1.09



Use f ‘ ‘ » and ENTER buttons to select
the unit. Confirm by pressing F5 .

For Riso the limit is the minimum value. The range of setting the limit value is as follows: from
1 kQ to 40 TQ for MIC-10k1 or to 20 TQ for MIC-5050.

The meter is ready for measure-
ment.

Value of interference voltage can be
read on the display.

Riso=-—

HIN=2@@850

| Ci130nF |
[ Cx TIHE LIFIT HELF

@ Connect test leads according to the drawing.

cococoo

o
o
O

‘ Press and hold START button.

@ The measurement is performed continuously until you

release the button or the pre-set time is reached.

OPERATING MANUAL MIC-10k1 version 1.09 19



20

‘ In order to maintain (block) the measurement, press
ENTER while holding START button pressed, then re-

@ lease the buttons. In order to interrupt the measure-
ment in this mode, press START again or press ESC.

Riso=381GQ View of the screen during meas-
urement.

#[E5q] Finish

[ [ [ (] [

‘ Press F4 to display a chart of the measured

@ resistance and current as a function of time.

RITOI Riso=97EGH 1=8,54nA t=60:18 ImAI

' When the graph is displayed, press F4 to re-

@ turn to the tabular view of the results.

Riso=128TQ After the measurement is completed,
read the result.

a HIN=200G0
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@ RITII Rrso=216G0 L=8.64nA 10865 ItnA1

2,8
Result presented as a graph. Dashed
horizontal line shows the value of set lim-
it. Use ‘ ‘ to move the cursor line
(vertical dashed line) - the display will
show data for the point the set R;so, I.
and time.

Note:

During measurements of insulation resistance, dangerous voltage up to 10 kV (MIC-10k1) or
5 kV (MIC-5050) occurs at the ends of test leads of the meter.

A

It is forbidden to disconnect test leads before the measurement is completed. Failure to
obey the above instruction will lead to high voltage electric shock and make it impossible to
discharge the tested object.

- Disabling t2 will also disable t3.

- Measuring time tn is independent of the t1, t2, t3 times set in MENU and overwrites them i.e. when tn
< t3 then the measurement time will be equal to tn.

- Timer measuring the measurement time is started when U,so voltage is stabilized.

- LIMIT | message means operation with limited inverter power. If this condition persists for 20 sec-
onds, the measurement is interrupted.

- If any of the measured values of partial resistance is out of range, the value of the absorption coeffi-
cient is not displayed — the display shows dashes.

- During the measurement yellow HV LED is lit.

- After completion of measurement, the capacitance of the object tested is discharged by shorting
Risot and Riso- terminals with resistance of 100 kQ for MIC-5050 or 200 kQ for MIC-10k1, simultane-
ously the voltage of the tested object is displayed.

- In case of power cables measure the insulation resistance between each conductor and other con-
ductors shorted and grounded (figure below).

L1
L2
L3

coocoo

(=]
a
O
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- The length of the cable is calculated on the basis of its capacity on [km] written in before the meas-
urement.

Additional information displayed by the meter

A Test voltage is present on terminals of the meter.

Interference voltage lower than 50 V DC or 500 V AC is
NOISE! present on the tested object. Measurement is possible but
may be burdened with additional uncertainty.

U>50V + two-tone The tested object is live. The measurement is blocked.

beep
Activation of current limit. The symbol displayed is accom-
LIMIT | h ]
panied by a continuous beep.
HILE | Leakage current too high (breakdown of insulation during

the measurement.)

3.2.2 Three-lead measurement

In order to eliminate the influence of surface resistance in transformers, cables, etc. the three-
lead measurement is used, but do not connect the current measuring test lead R;so- to large ground
conductors. For example:

. at the measurement of inter-winding resistance of a transformer, G socket of the meter should
be connected to the transformer tank;

coocoo

(% @220

. when measuring the insulation resistance between one of the windings and the transformer’s
tank, connect G socket of the meter to the second winding:
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(>O<) Q =220

. when measuring insulation resistance between one of the cable conductors and the cable jack-
et, the effect of surface resistances (important in difficult weather conditions) is eliminated by
connecting a piece of metal foil insulating the tested conductor with G socket of the meter;

Cable shield
Cable jacket

Metal foil wrapped around conductor’s insulation

Conductor

coooo

(><Z) © 226

The same shall apply when measuring the resistance between two conductors of the cable, attaching
to G terminal other conductors that do not take part in the measurement.

. at the measurement of insulation resistance of a high voltage circuit breaker, G socket of the
meter should be connected to the terminals’ insulators of the breaker;
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Pg 7§

Circuit breaker

G

—

. Screened test lead
coococoo 0

O
o
O
S @ °°p
%Y QY

Connect AutolSO-5000

adapter.

%__| The meter detects this
gl fact automatically and
o Adapter changes the appear-
e ||sssss AutolSO ance of the screen.
(X) O °°eQn -5000

Use F1| Un | F2| Cx \and
F3| TIME | buttons to adjust de-
sired test voltage, capacity of the
object and measurement time, simi-
larly as in section 3.2.2

eas.

Un Cx TINE MODE HELF

24 OPERATING MANUAL MIC-10k1 version 1.09



’ B Wire3

@ Wired

e @ WireD

@ Cable3
@ Cabled
CableS

Use 4,

Press F4 button to

enter the selection of lead/
cable type (3-, 4- or 5-wire
lead).

. buttons to select an appropriate item and

confirm it by ENTER.

O ‘ 4 ‘ Use ‘ » buttons, to enter the second
< ) @ group of parameters.

Press F4 to set the
minimal resistance. It is the
same for all conductor pairs of a
cable.

CEEHEBEEEELE

Use ‘ » and ENTER buttons to enter the
resistance value.

OPERATING MANUAL MIC-10k1 version 1.09
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CEEEEEGEEELE

Use « » f ‘ and ENTER buttons to select the
unit. Confirm by pressing F5 .

Ri-c The meter is ready for measure-

Ri-¢c = ment.
Ri-6 = Value of interference voltage can be
read on the display.
HIN=1,866G0
L[ Un=TS0v |

lieas. 4 * Choose

Un Cx TIME HODE HELF

Measurement
Connect AutolSO-5000 adapter to the tested cable.

Adapter
AutolSO
-5000

coooo

O
a
®)

‘ Press START to start measurement. First, checking of voltages on
particular pairs of wires is performed.
If any of the voltages exceeds allowable voltage, symbol of this
voltage is displayed with “” (e.g. Un-pe!), and the measurement is in-
terrupted.
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18:00 | INEIT

t=8817 1n=8@:35

Ru-c =2,25GQ
Ri6 =4,44GQ View of the screen during
measurement.
Rlz-lI:S ;4:4 AGO After the measurement is
Ri.c <657GQ completed, read the re-
sults.

M MIMN=1,80G0

[ERTER Lirite  [E3E] Exit -

[ [

@ ‘ Use F1| 4 Pair \ and F2| ¥ Pair | buttons to change the group of

@ @ displayed results.

Ru-c =5,51GQ
Rre-c =23,6G0Q

m MIN=1,66E0

[ERTER] Urite  [EED) Exit

[2pair ] [ vPar | [ [l | (O

Note:

- Remarks and messages are the same as in 3.2.3.

3.2.4 Measurements with increasing voltage - SV

In this mode the meter performs a series of 5 measurements with increasing voltage; the voltage
change depends on the set maximum voltage:
-1 kV: 200V, 400 V, 600 V, 800 V and 1000 V,
-2.5kV: 500V, 1kV, 1.5kV, 2kV and 2.5 kV,
-5kV:1kV, 2kV, 3kV, 4kV and 5 kV,
- 10kV (for MIC-10k1): 2 kV, 4 kV, 6 kV, 8 kV, 10 kV.

The end result for each of the 5 measurements is saved which is signalled by a beep and an
appropriate icon.
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Set the rotary switch of function selection in
the SV position. The meter is in the voltage
measurement mode.

@ 16:85 ||

UseF1| un | F2| cx Jand
F3| TIME | buttons to adjust de-
sired test voltage, capacity of the
object and measurement time, simi-
larly as in section 3.2.2

Meas.

Un Cx TINE I [ e

@ ‘ Press and hold START button.
The measurement is performed continuously as long as
the button is held in pressed position or till the end of
the measurement.

In order to maintain (block) the measurement, press
ENTER while holding START button pressed, then re-
lease the buttons. In order to interrupt the measure-
ment in this mode, press START again or press ESC.

®
®-

Ris0=6,65GQ After the measurement is complet-

ed, read the result.

@ ‘ Use F4[ <Screen | F5| Screen»> \ buttons to switch between con-
@ secutive measurements for a given sequence from 1 to 5.

@ ' Press F1 to display a chart of the measured resistance

and current as a function of time.

Note:

- Other comments and displayed symbols are the same as for standard R;so measurement.

- In this function, it is also possible to perform the measurement with AutolSO-5000 adapter. The dis-
play of results is similar to the measurement of Riso with AutolSO-5000. The screen will show the fol-
lowing:
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[UBai==
treB238

Un Cx TIME MODE HELP

3.2.5 Dielectric Discharge Indicator - DD

In the dielectric discharge test the discharge current is measured after 60 seconds from the end
of measurement (charging) of the insulation. The DD is a value characterising the insulation quality in-
dependent from the test voltage.

The measurement operates in the following way: first the insulation is charged with a current for
a set period. If this voltage is not equal to the set voltage the object is not charged and the meter
abandons the measurement procedure after 20 seconds. After the charging and polarisation is com-
plete, the only current flowing through the insulation is the leakage current. Then the insulation is dis-
charged and the total dielectric discharge current starts to flow through the insulation. Initially this cur-
rent is the sum of the capacity discharge current, which fades quickly and the absorption current. The
leakage current is negligible, because there is no test voltage.

After 1 minute from closing the circuit the current is measured. The DD value is calculated using
the formula:

DD — I1min
u -C

pr

where:

limin — current measured 1 minute after closing the circuit [nA],
U, — test voltage [V],

C — capacitance [uF].

® O
N

Set the rotary switch of function selection at
DD. The meter is in the voltage measure-
ment mode.

UseF1| uUn | F2[ cx Jand
F3| TIME | buttons to adjust de-

sired test voltage, capacity of the
object and measurement time (1

min ...60 min), similarly as in sec-
tion 3.2.2
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‘ ‘ Start the measurement, similarly as in sec-

@ or @ ton324

tn=681.680

Both during and after the measure-
ment, the user may switch between
the display of the results and the

graph by pressing F4 .

DD-0,826 After the measurement is complet-
ed, read the result.

Hea: Urite Exit

@ ' Press F4 to display a chart of the measured resistance

and current as a function of time.

RIGO Rirso=334H0 1.=26,EnA t=-08:85 1Al

e “%" The cursor (i.e. dashed vertical line) may be
moved by using ‘ » buttons. Measured
4 12| values are displayed for the point where the
cursor is currently positioned.
The measurement result indicates the sta-
a,8+ T T T T 10,6

tus of the insulation, it may be compared
with the following table:

DD value Insulation condition
>7 Bad
4-7 Weak
2-4 Not the best
<2 OK

Note:

- in an environment with strong interferences the measurement may be affected by additional uncer-

tainty.
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- In this function, it is also possible to perform the measurement with AutolSO-5000 adapter. The dis-
play of results is similar to the measurement of R;so with AutolSO-5000. The screen will show the fol-
lowing:

0D : Lire 3

tn=01:08

DDy-n =
DDy,-pe =--
DDu-pe =--

Un Cx TIME MODE HELF

3.2.6 Damage location (after-burning)

The meter carries out the measurement as for Rso, except that it is not interrupted at the break-
down. In case of a breakdown, the measurement is continued, and the damage may be located as in-
dicated by breakdown sound.

@
2, -l\xv
4

Set the rotary switch of function selection at

. The meter is in the voltage measure-
ment mode.

Use F1| Un |, F2| cx |and
F3| TIME | buttons to adjust de-
sired test voltage, capacity of the
object and measurement time, simi-
larly as in section 3.2.2

@ ‘ or ' Start the measurement, similarly as in sec-
tion 3.2.2.
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1=6@.22 tn=10:68

View of the screen during meas-
urement. Both during and after
Ris0=4,59GQ the measurement, the user may
switch between the display of the
results and the graph by pressing
Fall—]

# [E5g] Finish

[ [ [ (| (e

When the insulation breakdown
occurs, the meter does not inter-
rupt the measurement (as in other
functions) and the display shows
(at the top) the corresponding
mnemonic.

After the measurement is com-
pleted, read the result.

The display shown after the
measurement with insulation

| [orio] |
breakdown.

ERiTE

{

Press F4 to display a chart of the measured resistance
and current as a function of time.

RIGQT Fizs0=7,83680 1=B55,4nf t=08:15 TimAl

1,3
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3.3 Low-voltage measurement of resistance

3.3.1 Measurement of resistance of protective conductors and equipoten-
tial bonding with £200 mA current

@

The meter is ready for meas-

urement. Press F4| LIMIT
to set the maximum resistance.

Heas.

ooz | I W ] [ e ]

Urite Exit

I (- [ ]

The setting limit reflects the function: from 0.01 Q to 999 Q. The value of the limit set in the same
way as for Riso.

@ ‘ Connect the meter to the tested object. Trigger the measure-
ment by pressing the START button.
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coooo

(>O<) Qe

@ Ficonrt 2@@mA

R=8,230Q

Read out the result.

M MAE=2, 800

Hess Urite

Furozzno) [ I [ ) [ e ]

Additional information displayed by the meter

Interference voltage occurs on the tested object. The

NOISE! measurement is possible however it will be burdened

' with additional uncertainty that is specified in the tech-
nical data.

Voltage on object

Un>10 V * two- Interference voltage exceeds the allowable value, the

tone, continuous is blocked

beep + and LED it measurement is .

in red

3.3.2 Calibration of test leads

In order to eliminate the impact of the resistance of test leads on measurement result, the com-
pensation (autozeroing) of resistance may be performed.

@ ‘ Press F1 .
@

To eliminate wire resistance
short-circuit its endinas
and prezs [FTART] .

Meas Exit

[T T T T 1
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@ Follow the instructions displayed on the screen.

coocoo

[
o
O

Press START.

Feonri20amA

AUTOZERO message appears, con-
firming that the test leads' calibration
has been performed, and the meter en-
ters the measurement mode.
AUTOZERO message remains visible
during measurements.

HR-2,600 The compensation is active even after

the meter is switched off and on again.

Meas. L

Forczero) N W o [ e

@ In order to remove the calibration made (return to default calibration), perform the
above-mentioned activities with test leads open.

3.4 Temperature Measurement

Temperature Measurement commences after connecting the temperature probe and it is per-
formed for each function. The display indicates the measurement by displaying the measured temper-
ature. When the temperature is disconnected, the display shows "T=---". Values are refreshed every

second.

Riso=44,2GQ

MIN=—-—k0)

[ETRET) e as. . [EWER Write  [EEQ Exit

B[ o [ we ) [ [ %
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To ensure user safety, it is not allowed to mount ST-1 temperature probe on objects with
voltage higher than 50 V to earth. It is advisable to ground the examined object before
mounting the probe.

4 Memory of measurement results
4.1 Structure of the Memory

The memory for test results has a tree-like structure (see figure below). The user has the ability
to record data for ten clients. Each client may create max. 999 objects, which may store up to three
levels of sub-objects, 999 sub-objects for each level. Each subject, and sub-object may store up to
999 measurements.

The whole structure is limited by the size of memory. The memory allows for simultaneous re-
cording of 10 full descriptions of customers, and a minimum of: measurement sets for 10000 measur-
ing points and 10000 names of these points, 999 names for objects, 999 descriptions of sub-objects
and remember the layout created for these objects. Additionally the memory has a space for the list of
names (selection lists) extended up to 99 entries.

4.1.1 The appearance of main windows in the measurement recording
mode

The main folder window

Bar with a client Free memory available:
name / bar for menu all internal lines visible - 100%,

location no internal line visible - 0%
W}~ Object icon

s C_1ra Zid | /4 @ 474 . .
Bold borders indicate 1 Sub-object icon
“ @ % T @ =@ u @ * @ A @ =@ / J
; =

location of the cursor
74 T T T Ba_r for the name qf
@no @0 I @ @0 object and sub-object
and (when the cursor
is on the client) client
Hint bar address (if entered)

n
Ly Write  [EEE| Exit

[ [
Connectors indicating the ability to movve\ Marking of function
between the icons buttons

Object without any sub-object

Successive number / /,- 11 |du4— Object symbol

total number of objects @ @
A

Symbol of the measuring point and the number of such points (for this object)
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An object containing at least one sub-object

rEr Object symbol on a grey background

(2% 318

\Connector

Sub-object without further sub-objects

Successive number /
total number of sub-objects in
one level

Sub-object symbol

Symbol of the measuring point and the number of such points (for this sub-object)

Sub-object containing more sub-objects

[ /% |ml|4— Sub-object symbol on a grey back-
@ ground

AN

Connector (appears when the cursor is over
the icon.)

Client edit window

Edit er

Khent 1
Active field —— arv |
apoe |
wress |
coms |

AN

—— Data fields

Information on the name/
entering mode

|~ Entry field

— On-screen keyboard

To obtain larger fonts set the cursor on Shift and press ENTER.
To obtain special (Polish) fonts set the cursor on ALT and press ENTER.

OPERATING MANUAL MIC-10k1 version 1.09
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Window for entering the measurement result

Successive number /
total number of saved
cells

Note:

- Results of measurements performed for all measuring functions can be stored in one memory cell.

- Only the results of the measurements started by pressing START key button can be stored in the
memory (except autozeroing in low-voltage measurement of resistance).

- Complete set of results (main result and supplementary results) for a given measuring function, pre-
set measurement settings, date and time of the measurement are stored in the memory.

- Cells unsaved are not available.

- It is recommended to delete the memory after reading the data or before performing a new series of
measurements that may be stored into the same memory cells as the previous ones.

- A single cell may contain either a Riso 2(3)p measurement result, a Riso SV, or DD.

- After entering the measurement result, the ID number of the cell is automatically increased.

4.2 Storing the measurement results in the memory

‘ Press ENTER after finishing the measurement.

{ENTER:

4.2.1 Entering the results without extending the memory structure

{ENTER!

Press ENTER again.

The cell is free for a given type of
measurement.

[EMTER] Lirite 20 Obiects

[ rere | [ D D
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The cell is occupied for a given type
of measurement.

e ] o] B ] [oreen ] [soreer ]

‘ Use F4 I <Screen

@ of the result.

@ In order to select a measurement point (cell), use 4, .

, F5 [ Screen» | buttons to scroll the components

@ ‘ or ’ press ENTER, to save the result in the memory or ESC,
=) == to return to displaying the memory structure.
@ If you try to store data in an occupied memory cell, the following warning message
will appear:

Cell occupied.
Owerurite?

@ ' ’ After selecting YES press ENTER to overwrite the re-
or
= sult or ESC, to cancel.
Note:

- Complete set of results (main result and supplementary results) for a given measuring function and
preset measurement settings are stored in the memory.
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4.2.2 Extending the memory structure

@ ‘ Press ESC to start creating the objects.

Use ‘ » buttons to select other clients (1 - 10).

® ©

Press F1| EDIT |to edit client data.
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Exit

Use f . buttons to set the cursor on each item and press ENTER to start the
editing-

RFER i

¥ Choice [ERTEH Urite (659 Exit

I N . - ([ x|

Use « » and f ‘ buttons to select a character to be typed, and press
ENTER to enter it-

Press F4 to delete typed letters.

Press F5| OK |to confirm data and return to the screen of step @

In this way, you may enter all client data.

Edit

SOMEL SR

58-18A

ul Wokulskiego 11

Press F5| OK |to confirm data and return to the screen of step @

Use ‘ button to set the cursor on the object icon. Press F1 [ NAME | to start edit-
ing the object name.

OPERATING MANUAL MIC-10k1 version 1.09
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Urite Exit

Cosr | [ - ([ «

Enter the name of the object in the same way as for the customer data. You may
use the list of proposed names that is available after pressing F1 LIST | First the
list should be created.

1/1 Hame list

[[1/E Transformer station
2/8 Transformer
2/8 Electrical substation
4/6 Cable
S/ Lire
E/8 Engine

Y Ficcept Exit

HEW ceceTe | [N [ Eo [3

After pressing F1| NEW | you may add further names to the list (up to 99 items),

and pressing F2 [DELETE] deletes the items.

@ Press F5] OK | to approve the name that appears on the screen.

[ERTT

Crvre ] [ W [ re'5 ] [ eva |

@ Press ENTER, go to the measurement point.
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®

Exit

. - [ * |

Enter the name of the measuring point in the same way as the object name.

@ press ENTER, to save the measurement result.

After entering the memory, the user may extend its structure by adding new objects and sub-
objects as needed.

(e | D N ('O | [ Ve |

@ To add a new object, press F5| NEW @ |,
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Urite =3

@ To add a new sub-object, set the cursor on the chosen object and press F4

[NEw |

Exit

B (oo ] [e0 ]

Note:

- New objects (sub-objects in a level) are added on the right side of the object marked with the cursor
(sub-object).

- The screen displays only sub-objects belonging to the object (sub-object) indicated by the cursor.

- Deleting objects and sub-objects is possible only in memory browse mode.

- The name of an object, sub-object or measurement is possible in memory browse mode or after en-
tering entry into the memory after a measurement.
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4.3 Viewing memory data

@

HEMORY MEMORY
EROLSE ERASING
AMDEDIT

Set the rotary switch of function selection at
MEM position.

TRAMSFERING DATA
TOEXTERMAL
MEMORY

e Open Exit

Coore ] [cerere | [ N

Press ENTER button.

Last saved measurement in sub-object 3,
Level 1

@ Use ‘ » and f ‘ buttons to move between objects and sub-objects us-

ing the existing connectors.

Press F1| NAME | to enter the option for editing the name of object (sub-
object) and change it. Press F2 |DELETE|to delete a chosen object (sub-object)

with all its results.

OPERATING MANUAL

MIC-10k1 version 1.09
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When the cursor is set on "Client", use ‘
buttons to move to next clients.

Exit

[eor ] Cceeve ] [ ) o] ]

‘ After selecting desired object (sub-object) press

— ENTER.

The number of measuring point /
number of all measuring points.

Riso=1,34G¢ The number of measurement type /
number of all measurements types
at that point.

MIN=-—-k0

Use f buttons to change the measurement point.

Press F1| NAME | to enter the editing of the measuring point name and to
change it.

Press F4 [ <«Screen | or F5 [ Screen> | to display all individual types of results for a
given point.

Press F2 |DELETE| to delete a chosen measurement or measuring point with all
its results:

ERASE ERASE CANCEL
HERAS HERSURE
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4.4 Deleting memory data

MEM position.

HEMORY MEMORY TRAMSFERING DATA
EROLSE ERASING TOEXTERMAL
AMDEDIT MEMORY

Use 4, ¥ buttons to select "MEMORY ERASING".
&

Press ENTER button.

Erase measurenents
memory?

ENTER button.

@ N ‘ O ‘ Use ‘ » buttons to select YES or NO. Press
¢

OPERATING MANUAL MIC-10k1 version 1.09

Set the rotary switch of function selection at

47



5 Datatransmission
Note:

- Data transmission is not possible while charging the battery.

5.1 Set of accessories to connect the meter to a PC

In order to ensure the communication of the meter with a PC, a USB cable is required or Blue-
tooth module and appropriate software supplied with the meter.

The software may be used for many devices manufactured by SONEL S.A. which are equipped
with the USB interface.

Detailed information is available from the manufacturer and distributors.

5.2 Datatransmission through USB port

®
2 \

Set the rotary switch of function selection at
MEM position.

MEMORY MEMORY TRANSFERING DATA
BROWSE ERASING TOEXTERMAL
AMD EDIT HMEMORY

}

Use f ‘ buttons to select "TRANSFERING DATA TO
N EXTERNAL MEMORY".

‘ Press ENTER button.

Connect the meter with PC or a USB flash drive using USB cable.

Start the programme.

@ © ©
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5.3 Connecting to Bluetooth mini-keyboard.

5.3.1 Manual connection

In order to connect to Bluetooth keyboard (paired keyboard), go to MENU — Wireless transmis-
sion — Wireless transmission.

Available devices:

Ceeoor | [ (N R

Turn the keyboard on and set it in pairing mode (special button on the keyboard - please refer to the
manual of the keyboard). Select "F1 - Search" on the meter. The meter will search for available Blue-
tooth device, the operation time depends on the number of available devices within its range.

After completing the search process, the meter will display a list of available keyboards (other devices:
phones, palmtops, computers, etc. are not shown).

Available devices:

[ Tiini Bluetocth Keuboard

= Connec Exit

n
I N

From the list of available devices, select one keyboard and press "ENTER -Connect" - the meter will
display the progress bar, counting on 30 seconds. During this time use the keyboard to enter PIN
code and confirm it by pressing "ENTER" key on the keyboard.
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Note: The PIN code may be read or changed in MENU — Wireless transmission — Change PIN code.

The pairing operation may end in one of three following ways:

- Wireless connection enabled - pairing was successful, the keyboard has been saved in the memory
and will not require re-entering the PIN, even if you change the PIN of the meter. Connection activity is
indicated by ésymboL displayed near the clock and it may be seen on the list of available devices*.
From this moment automatic connection is available.

Available devices:

Mini Blustooth Kedboard

- Wireless connection error Wrong PIN number entered - connection failure, entered PIN code is not
compliant with the one set in the meter.

nication

Wrong PIN number

Exit

- Wireless connection error Device not found - the keyboard is no longer available for connection.
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Wireless connection error

Exit

The meter may store up to 16 keyboards in its memory (each of them requires the full path of manual
connection).

* The list of available devices, has also another function: the active keyboard is displayed on the list of
available devices always as the first device and it is additionally marked with "V" symbol. There is an
additional option available: "F2 - Disconnect". Disconnection removes the pairing with a given device,
and thus automatic connection is no longer available.

5.3.2 Automatic connection

If the meter is paired with at least one keyboard, it will attempt to establish a connection to this
keyboard always when the keyboard is enabled in "connect" mode. This process is automatic and al-
ways takes place, regardless of the measurement function (excluding the case of active connection to
a PC via Bluetooth and charger). Automatic connection is indicated by %] symbol, located near the
clock. When more than one keyboard is paired with the device and at the moment, more than one
keyboard is available in the connection mode, the connection will be made with the keyboard that first
responds to the connection call of the meter.

5.4 Datatransmission using Bluetooth module

1. Activate Bluetooth on your PC (if it is an external module, it must be connected to the computer be-
fore). Follow the instructions of the module.

2. Turn on the meter and set the function switch in MEM.

3. On a PC enter Bluetooth connectivity mode, select MIC-10k1 (MIC-5050) device and establish the
connection.

4. If the connection was successful, then the meter will display the following screen:

nication

5. Start the software to read /save data (e.g., Sonel Reader, Sonel PE) and proceed in accordance
with its instructions.
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5.5 Read-out and change of PIN code for Bluetooth connections

Select Wireless transmission in the main MENU of the meter,

MAIN MEMU

¥ Choose Edit Exit

press ENTER.

Select CHANGE PIN CODE position,

LIRELESS CHANGE PIN
TRANSHISSION CO0E

4» Choose Edit Exit

press ENTER. Read the current PIN, and change it if necessary, confirming introduced change by
pressing ENTER.

Change PTH code

Note:

Standard PIN code for Bluetooth transmission is "123".
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6 Power supply of the meter
6.1 Monitoring the power supply voltage

ATTENTION!
To display the correct battery discharge status, it is necessary to completely discharge and
then fully charge the battery, before starting the regular use of the meter.

The charge level of the rechargeable battery is indicated by the symbol in the right upper corner
of the display on a current basis:

Battery charged.

Battery discharged.
| BHT' Battery completely discharged.

Battery extremely discharged, all measurements
are blocked.

6.2 Battery power

MIC-10k1 and MIC-5050 meters are powered with a Li-lon battery which may be replaced only
in a servicing point.

NOTE:
In MIC-10k1 up to SN: B40364 and MIC-5050 up to SN: B30117 gel batteries are used.

The charger is installed inside the meter and works only with the manufacturer’s rechargeable
battery pack. The charger is powered from the 230 V grid. It is also possible to power the unit from a
car lighter using an optional 12 V / 230 VAC converter.

ATTENTION!
Do not power the meter from sources other than those listed in this manual.

6.3 Charging rechargeable battery

Charging commences once the power supply has been connected to the meter regardless of the
fact whether the meter is on or off. Charging is indicated by battery symbol being filled and flashing
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green LED. The rechargeable battery is charged in accordance with the "quick charge” algorithm — this
process reduces the charging time to approx. 7 hours. The completion of the charging cycle is indicat-
ed by a full battery symbol and the lighting of green LED. In order to turn the device off, unplug the
power charger.

Note:

- Due to interferences in the mains, the process of battery charging may finish prematurely. When
charging time is too short, turn off the meter and start charging again.

Additional information displayed by the meter

Signalling Condition
Green LED is flashing (once per second), dis-
play shows the battery symbol being filled.
Green LED is lit continuously, display shows

Charging in progress.

the full battery symbol. Charging finished.

Green LED is flashing (twice per second) Charging error.

Green LED is flashing along with the battery Battery temperature is too
symbol (twice per second), simultaneously ar high, the measurements are
is displayed. blocked.

6.4 Power supply from mains

It is possible to carry out measurements during the charging process. To activate it, press ESC -
the meter enters the measurement mode, while remaining in charging mode. Similarly, the process
takes place when AC power supply is connected to the meter.

When the meter is turned off by & button or by Auto-OFF, the charging process is not inter-
rupted.

Additional information displayed by the meter

Signalling Condition
All segments of the battery are flashing once
per second.
Green LED is flashing along with the batter%
symbol (twice per second), simultaneously II:

and hHH: are displayed.

Charging finished.

Battery temperature is too
high.

6.5 General principles for using Li-lon rechargeable batteries

- Store the half-charged battery pack in a plastic container placed in a dry, cool and well ventilated
place and protect them from direct sunlight. The battery pack may be damaged if stored when fully
discharged. The ambient temperature for prolonged storage should be maintained within the range of
5°C...25°C.

- Charge the batteries in a cool, well-ventilated place at a temperature of 10°C ... 28°C. Modern fast
chargers detect both too low and too high temperature of rechargeable batteries and react to the situa-
tion adequately. Too low temperature should prevent starting the process of charging, which might ir-
reparably damage rechargeable batteries. The increase in temperature of the battery pack may cause
electrolyte leakage and even its ignition or explosion.

- Do not exceed the charging current, as it may result in ignition or "swelling" of the battery pack.
"Swollen" battery pack must not be used.
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- Do not charge or use the batteries in extreme temperatures. Extreme temperatures reduce the life-
time of rechargeable batteries. Always observe the rated operating temperature. Do not dispose the
battery pack into fire.

- Li-lon cells are sensitive to mechanical damage. This kind of damage may cause its permanent
damage and thus - ignition or explosion. Any interference in the structure of Li-ion battery pack may
cause its damage. This may result in the ignition or explosion. A short-circuit of the battery poles "+"
and "-" may permanently damage the battery pack or even cause its fire or explosion.

- Do not immerse Li-lon battery in liquids and do not store in humid conditions.

- If the electrolyte contained in the Lithium-lon battery pack, contacts eyes or skin, imnmediately rinse
the affected place with plenty of water and consult a doctor. Protect the battery against unauthorised
persons and children.

- When you notice any changes in the Lithium-lon battery pack (e.g. changes in colour, swelling, ex-
cessive temperature), stop using the battery pack. Li-lon batteries that are mechanically damaged,
overcharged or excessively discharged are not suitable for use.

- Any misuse of the battery may cause its permanent damage. This may result in the ignition. The sell-
er and the manufacturer shall not be liable for any damages resulting from improper handling Li-lon
battery pack.

6.6 General principles for using gel (lead) rechargeable batteries

- Store the rechargeable batteries in a dry, cool and well ventilated place and protect them from direct
sunlight. Do not install them in a tightly closed container. While charging the batteries may produce
flammable gases, which may be the cause of explosion if proper ventilation is not available. The best
temperature for battery storage and operation is between 15°C and 25°C.

- Do not place batteries near equipment generating sparks, or store them in dusty areas.

- Do not connect the battery to any plastic elements or housing elements containing solvents. This
may cause the battery body to unseal or crack.

- During storage of lead batteries they are self-discharged. The storage time without charging is de-
pendent on ambient temperature: from 6 months at 20 °C to 2 months at 40 °C. In order to prevent ex-
cessive battery discharge, resulting in a significant reduction of their capacity and durability it is re-
quired to recharge them in specified intervals.

- Do not discharge the battery to a voltage below that, specified by its manufacturer. An attempt to re-
charge an over-discharged battery may cause a thermal hazard, which results in battery deformation
or in change of the structure and distribution of the electrolyte in the battery as some of the water
evaporates. This worsens the battery parameters similar to prolonged overcharging. Always recharge
the battery immediately after discharging, even if it was not discharged to the recommended cut off
voltage. Leaving a discharged battery for a couple of hours (sometimes even less than that if the dis-
charge was very deep) will cause sulphating.

- Charging may only be performed using a charger with specific parameters and under the conditions
set by their manufacturers. Failure to meet these conditions can lead to leakage, overheating or even
an explosion.

7 Cleaning and maintenance

ATTENTION!
Use only the maintenance methods specified by the manufacturer in this
manual.

The casing of the meter may be cleaned with a soft, damp cloth using all-purpose detergents.
Do not use any solvents or cleaning agents which might scratch the casing (powders, pastes, etc.).

Clean the probe with water and dry it. Before the probe is stored for a prolonged period of time it
is recommended to grease it with any machine lubricant.

The reels and test leads should be cleaned with water and detergents, and then dried.

The electronic system of the meter does not require maintenance.
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8 Storage

In the case of storage of the device, the following recommendations must be observed:

e Disconnect all the test leads from the meter.

e Clean the meter and all its accessories thoroughly.

e Wind the long test leads onto the reels.

o If meter is to be stored for a prolonged period of time, the batteries must be removed from the de-
vice.

e In order to prevent a total discharge of the accumulators in the case of a prolonged storage,
charge them from time to time.

9 Dismantling and utilisation

Worn-out electric and electronic equipment should be gathered selectively, i.e. it must not be
placed with waste of another kind.

Worn-out electronic equipment should be sent to a collection point in accordance with the law of
waste electrical and electronic equipment.

Before the equipment is sent to a collection point, do not dismantle any elements.

Observe local regulations concerning disposal of packages, waste batteries and accumulators.

10 Technical specifications
10.1 Basic data

= The abbreviation "m.v." used in the specification of basic uncertainty denotes a standard meas-
ured value

AC/DC voltage measurement

Display range Resolution Basic uncertainty

0.0V..29.9V 0.1V +(2 % m.v. + 20 digits)
30.0V...299.9V 0.1V +(2 % m.v. + 6 digits)
300V...750 V 1V +(2 % m.v. + 2 digits)

e Frequency range: 45...65Hz

Measurement of insulation resistance

Test voltage accuracy (Rosc [©2] > 1000*Uy [V]): -0+10% of the set value
Measurement range acc. to IEC 61557-2 for MIC-5050 Uy = 5000V: 5.00MQ...20.0TQ, for MIC-10k1
Uy = 10000V: 10.0MQ...40.0TQ
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Measurement with DC and increasing voltage (SV) for U;so =5 kV

Display range Resolution Basic uncertainty
000 kQ...999 kQ 1kQ
1.00 MQ....9.99 MQ 0.01 MQ
10.0M0..99.9 MO 0110 3% mv. + 10 digis)
1.00 GQ..9.99 GQ 0.01 GQ
10.0 GQ...99.9 GQ 0.1 GQ
100 G2...999 GQ 1GQ + (3.5 % m.v. + 10 digits)
1.00 TQ...9.99 TOQ 0.01 TQ + (7.5 % m.v. + 10 digits)
10.0...20.0 TQ for MIC-5050
10.0...40.0 TQ for MIC-10k1 0.1TQ +(12.5 % m.v. + 10 digits)
at Uy =10 kV

For other voltages the measurement uncertainty can be calculated from the following formula:

Or= (3 %+(Uiso/( Uiso-Rzm 21:107%)-1) -100 %) + 10 digits
where:
Uiso — voltage at which the measurement is conducted [V]
R.m — measured resistance [Q]

Approximate maximum values of the measured resistance, depending on the test voltage, are
presented in the table below.

Measuring range for

Voltage Testrange AutoISgO-SOgOO
50 V 200 GQ 20.0 GQ
100 V 400 GQ 40.0 GQ
250 V 1.00 TQ 100 GQ
Mlc-log(l) 5aond MIC- 500V 200 TO 200 GQ
1000 V 4.00 TQ 400 GQ
2500 V 10.0 TQ 400 GQ
5000 V 20.0 TQ 400 GQ

MIC-10k1 10000 V 40.0 TQ

= Note: For insulation resistance below Risomin there is no accuracy specified because the meter
works with the adjustable current limit in accordance with the following formula:

UISOnom
Risomin = ———
lisonom
where:
Risomin - minimum insulation resistance measured without limiting the converter current
Uisonom - NOMinal test voltage
lisonom — nominal converter current (1.2 mA, 3 mA or 5 mA)

e Additional uncertainty in the three-lead measurement (impact of G terminal): 0.05% with reduced
current leakage incurred by 250 kQ resistance during 100 MQ measurement with 50 V measure-
ment voltage.

e Max. short-circuit current: 6 mA +15 %

e Measuring/charging current in the remaining load range shall be selected from the following val-
ues: 1.2 mA, 3mA, 5 mA.
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Measurement with AutolSO-5000

Display range Resolution Basic uncertainty
000 kQ...999 kQ 1kQ
1.00 MQ....9.99 MQ 0.01 MQ o .
10.0 MQ....99.9 MO 0.1 MQ +(3 % m.v. + 10 digits ) of

the meter + 1 % additional

100 MQ2...999 MQ 1MQ uncertainty of AutolSO-5000
1.00 GQ...9.99 GQ 0.01 GQ
10.0 GQ...99.9 GQ 0.1 GQ

100 G...up to the value

at which the additional

uncertainty of AutolSO-
5000 is 5%

+(3 % m.v. + 10 digits ) of
1GQ the meter + 5 % additional
uncertainty of AutolSO-5000

Measurement of leakage current

Display range Resolution Basic uncertainty
0...1.2mA
0..3mA * *
0...5mA

* - resolution and units result from the measurement range of individual insulation resistance.
** . calculated basing on resistance measurements

Measurement of capacitance

Display range Resolution Basic uncertainty
0nF...999 nF 1nF .
0,
1.00 WF...49.99 pF 0.01 uF + (5% m.v. +5 digits)
o Measurement of capacitance is available only during R;so measurement (when discharging the
object).

e Base uncertainty of measurement is met for the tested capacitance connected in parallel with
a resistance greater than 10 MQ.

e For measurement voltages below 100 V the measurement error is not specified.

e The cable lenght L is calculated as C/Cx, measurement uncertainty depends on measurement
range.

e Time Constant TC is calculated as Riso x C, measurement uncertainty depends on meas-
urement range.

Measurement of continuity of protective conductors and equipotential bonding with 200 mA
current

Measuring range according to IEC 61557-4: 0.12 ©2...999 Q

Display range Resolution Basic uncertainty
0.000...19.99 Q 0.01Q o -
20.00..199.9 0 0.10 #(2 % m.v. +3 digits)

200 Q...999 O 10 +(4 % m.v. + 3 digits)

Voltage at open terminals: 4 V...24 V

Output current at R<15 Q: min. 200 mA (Isc: 200 mA...250 mA)

Current flowing bidirectionally, average resistance is displayed on the screen,
Compensation of test leads resistance, autozeroing.
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Temperature Measurement

Display range Resolution Basic uncertainty
-40.0...99.9°C 0.1°C +(3% m.v. + 8 digits)
-40.0...211.8°F 0.1°F +(3% m.v. + 16 digits)

Other technical data
type of INSUlation............cccoviiiiiiiiii e double, EN 61010-1 and IEC 61557 compliant
measurement Category ........ccuuvveereeeiiiiireiee e eiiveeeans 1V 600 V (Il 1000 V) according to EN 61010-1
degree of housing protection acc. to EN 60529...........cccccoccvvveeennn. IP40 (IP67 for closed enclosure)
power supply of the Meter..........ccoiiiiiiii e 14.8 V 5.3 Ah Li-lon battery,
(gel battery 12 V for MIC-10k1 up to SN: B40364 and MIC-5050 up to SN: B30117), mains 90 V +
260 V 50 Hz/60 Hz
AIMENSIONS ...t 390 mm x 310 mm x 180 mm
meter weight . approx. 5.6 kg with Li-lon battery; approx. 7 kg with gel battery
STOrAQE TEMPEIALUIE ... ..eeeeieeeeie et e et e e e e s e e e s re e e e e e —25°C...+70°C
WOTKING TEMPEIALUIE .....eeiiiiieiiiie ettt ettt e et e e nsbe e e abaee e -20°C...+50°C
humidity .. 20%...90%
altitude (AbOVE SEA IBVEI) ........eiiiiiii i <3000 m
reference temperature +23°C £ 2°C
reference humidity ......... 40%...60%
ISPIAY .ot b e e LCD, segment-type
number of Riso measurements, acc. to EN 61557-2 with battery power supply ................. min. 1000
quality standard ....design, construction and manufacturing are 1ISO 9001, ISO 14001, PN-N-18001
compliant
the device meets the requirements of the EN 61010-1 and IEC 61557 standards
the product meets EMC requirements (immunity for industrial environment) according to the fol-

lowing Standards...........cccceiieieiiiiie e EN 61326-1:2006 and EN 61326-2-2:2006

ATTENTION!
MIC-10k1 and MIC-5050 meters are classified in terms of Electromagnetic
Compatibility (EMC) as instruments of Class A (for use in industrial environ-
ments - according to EN 50011). Interferences, impacting the operation of
other devices must be taken into account when the meters are used in other
environments (e.g. domestic).

10.2 Additional data

Data on additional uncertainties are useful mainly when the meter is used in non-standard condi-

tions and for metrological laboratories for the purpose of calibration.

10.2.1 Additional uncertainties according to EN 61557-2 (Riso)

Significant parameter Designation Additional uncertainty
Position = 0%
Supply voltage E, 1% ( BAT is not lit)
Temperature 0°C...35°C Es 6 %
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10.2.2 Additional uncertainties according to EN 61557-4 (Rconr)

Significant parameter Designation Additional uncertainty
Position = 0%
Supply voltage E, 0.2% (BAT is not lit)
Temperature 0...35°C Es 1%

11 Equipment
11.1 Standard equipment

The standard set of equipment supplied by the manufacturer includes:
. MIC-10k1 meter - WMGBMIC10k1 or MIC-5050 — WMGBMIC5050
. set of test leads:
= 10 kV cable, 3 m, (cat. IV 1000 V), terminated with banana plugs, red - WAPRZ003REBB10K
= 10kV cable, 3m, shielded, (cat. IV 1000 V), terminated with banana plugs, black —
WAPRZ003BLBBE10K
= "E" cable 10kV, 3m, (cat. IV 1000V), terminated with banana plugs, blue -
WAPRZ003BUBB10K
. crocodile clip 11kV DC (cat. IV 1000V) — 3pcs. (black - WAKROBL32K09, red —
WAKRORE32K09 and blue - WAKROBU32K09)
. pin probe 11 kV DC with banana socket — 2 pcs. (red — WASONREOGB11 and black —
WASONBLOGB11)
temperature probe ST-1 - WASONT1
USB cable - WAPRZUSB
power supply 230V cable - WAPRZ1X8BLIEC
case L-4 for accessories — WAFUTL4
operating manual
calibration certificate

ATTENTION!
11 kV DC crocodile clips and probes are designed to work only on objects without voltage.

11.2 Optional accessories

Additionally, the following items that are not included in the scope of standard equipment can be
purchased from the manufacturer or the distributors:

WAPRZ005BLBBE10K WAPRZ020BLBBE10K

e 5m shielded cable, 10 kV, black, (cat.|e 20 m shielded cable 10 kV, black, (cat. IV
IV 1000V) 1000V)
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WAPRZ005REBB10K

N

e 5m cable, red 10 kV, (cat. IV 1000V),
with banana plugs
WAPRZ005BUBB10K

X

e 5m cable, blue, 10 kV, (cat. IV 1000V),
terminated with banana plugs

WAPRZ010BLBBE10K

)

e 10 m shielded cable, black, 10 kV, cat.
(IvV 1000V)

WAPRZ010REBB10K

N

e 10 m cable, 10 kV, red, (cat. IV 1000V),
with banana plugs

WAPRZ010BUBB10K

X

e 10m cable, blue, 10kV, (cat.
1000V), terminated with banana plugs

v
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WAPRZ020REBB10K

e 20 m cable, 10 kV, red, (cat. IV 1000V)
with banana plugs
WAPRZ020BUBB10K

e 20 m cable, blue, 10 kV, (cat. IV 1000V),
terminated with banana plugs

WAPROSONPES5

e "SONEL Pomiary Elektryczne" (SONEL
Electrical Measurements) - software for
generating measurement reports

LSWPLMIC5050
LSWPLMIC10k1

e calibration certificate

WAFUTL7

e Carrying case L-7
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WAADAAISO50

e AutolSO-5000 adapter

12 Manufacturer

The manufacturer of the device and provider of guarantee and post-guarantee service:

SONEL S.A.
ul. Wokulskiego 11
58-100 Swidnica
Poland
tel. +48 74 858 38 60
fax +48 74 858 38 09
E-mail: export@sonel.pl
Web page: www.sonel.pl
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WARNINGS AND GENERAL INFORMATION DISPLAYED BY THE METER

ATTENTION!

Connecting voltage higher then 750 V, between any of the test terminals may damage
the meter and cause a hazard to the user.

'\

Test voltage is present on terminals of the meter.

A

You must consult the manual.

voltage) + continuous
two-tone beep + red

Ready! The meter is ready for measurement.
This message displayed during or after the measurement indicates major noise in
NOISE! the system during the measurement. The measurement result may be affected by
additional uncertainty.
Voltage on object
Un>50V (for DC
voltage) or
Un~>500V (for AC During the measurement, a voltage appeared or the object cannot be discharged

for 30 seconds. After 5 seconds the meter returns to its default state - voltmeter.

LED flashing
Activation of current limit. The symbol displayed is accompanied by a continuous
LIMIT I! beep.
Breakdown of the tested object insulation, the measurement is interrupted. The
HILE ! message appears after displaying LIMIT I! for 20 s during the measurement, when
voltage previously reached the nominal value.
AUTOZERO Resistance compensation completed for test leads.
Calibration
coefficients Contact manufacturer’s authorised service point to re-calibrate device.
error
Battery Status:
Fully charged
— Battery discharged
K. - Battery discharged
* 4 7 | | Charge battery.
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