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Electrical 
insulation testing
All electrical installations and equipment comply 
with insulation resistance specifications so they can 
operate safely. Whether it involves the connection 
cables, the sectioning and protection equipment, or 
the motors and generators, the electrical conductors 
are insulated using materials with high electrical 
resistance in order to limit, as much as possible, the 
flow of current outside the conductors. 

The quality of these insulating materials changes over 
time due to the stresses affecting the equipment. 
These changes reduce the electrical resistivity of the 
insulating materials, thus increasing leakage currents 
that lead to incidents which may be serious in terms 
of both safety (people and property) and the costs of 
production stoppages. 

In addition to the measurements carried out on new 
and reconditioned equipment during commissioning, 
regular insulation testing on installations and 
equipment helps to avoid such incidents through 
preventive maintenance. These tests detect aging and 
premature deterioration of the insulating properties 
before they reach a level likely to cause the incidents 
described above. 

At this stage, it is a good idea to clarify the difference 
between two types of measurements which are often 
confused: dielectric testing and insulation resistance 
measurement. 

Dielectric strength testing, also called "breakdown 
testing", measures an insulation's ability to withstand 
a medium-duration voltage surge without sparkover 
occurring. In reality, this voltage surge may be due 
to lightning or the induction caused by a fault on a 
power transmission line. The main purpose of this test 
is to ensure that the construction rules concerning 
leakage paths and clearances have been followed. 
This test is often performed by applying an AC voltage 
but can also be done with a DC voltage. This type 
of measurement requires a hipot tester. The result 
obtained is a voltage value usually expressed in 
kilovolts (kV). Dielectric testing may be destructive in 
the event of a fault, depending on the test levels and 
the available energy in the instrument. For this reason, 
it is reserved for type tests on new or reconditioned 
equipment. 

Insulation resistance measurement, however, is non-
destructive under normal test conditions. Carried out 
by applying a DC voltage with a smaller amplitude 
than for dielectric testing, it yields a result expressed 

in kW, MW, GW or TW. This resistance indicates the 
quality of the insulation between two conductors. 
Because it is non-destructive, it is particularly useful 
for monitoring insulation aging during the operating 
life of electrical equipment or installations. This 
measurement is performed using an insulation tester, 
also called a megohmmeter. 

Insulation and causes 
of insulation failure
Because measuring insulation with a megohmmeter 
is part of a wider preventive maintenance policy, it is 
important to understand the different possible causes 
of insulation performance deterioration so that you 
can take steps to correct it.

It is possible to divide these causes of insulation failure 
into five groups, while keeping in mind, if no corrective 
measures are implemented, these different causes are 
superimposed, leading to insulation breakdown and 
equipment failure.

Electrical stresses:

Mainly linked to overvoltages and undervoltages. 

Mechanical stresses: 

Frequent start-up and shutdown sequences can 
cause mechanical stresses. Also, balancing problems 
on rotating machinery and any direct stress to the 
cables and the installations in general.

Chemical stresses: 

The proximity of chemicals, oils, corrosive vapors and 
dust, in general, affects the insulation performance of 
the materials.

Stresses linked to temperature variations: 

When combined with the mechanical stresses caused 
by the start-up and shutdown sequences, expansion 
and contraction stresses affect the properties of 
the insulating materials. Operation at extreme 
temperatures also leads to aging of the materials.

Environmental contamination: 

The build-up of mold and particulate deposits in 
warm, moist environments also contributes to the 
deterioration of installations' insulation properties.
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The chart below shows the relative frequency of the various 
causes of an electric motor failure.

n External contamination

n Overload

n Mechanical fault

n Phase-to-phase fault

n Insulant deterioration

n Others

43%

25%

5%
5%

10%

12%

	      	 Reference: AEMC ® Instruments
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In addition to sudden insulation faults due to 
exceptional events such as flooding, factors liable to 
reduce insulation performance are combined when 
the installation is started up, sometimes amplifying 
one another. In the long term, without monitoring, this 
will eventually lead to situations which may be critical 
in terms of both people's safety and operational 
considerations. Regular testing of the insulation on 
an installation or machine is therefore a useful way of 
monitoring this type of deterioration so you can act 
before total failure occurs.

Principle of insulation 
testing and 
influencing factors
Insulation resistance measurement is based on Ohm's 
Law. By injecting a known DC voltage lower than 
the voltage for dielectric testing and then measuring 
the current flowing, it is very simple to determine the 
value of the resistance. In principle, the value of the 
insulation resistance is very high but not infinite, so by 
measuring the low current flowing, the megohmmeter 
indicates the insulation resistance value, providing 
a result in kW, MW, GW and also TW (on some 
models). This resistance characterizes the quality 
of the insulation between two conductors and gives 
a good indication of the risks of leakage currents 
flowing.

A number of factors affect the value of the insulation 
resistance and therefore the value of the current flowing 
when a constant voltage is applied to the circuit being 
tested. These factors, such as temperature or humidity 
for example, may significantly affect the measurement 
result. First let's analyze the nature of the currents 
flowing during an insulation measurement, using the 
hypothesis that these factors do not influence the 
measurement.

The total current flowing in the 
insulating material is the sum of 
three components:

•	 Capacitance: The capacitance charging current 
necessary to charge the capacitance of the 
insulation being tested. This is a transient current 
which starts relatively high and falls exponentially 
towards a value close to zero once the circuit being 
tested is charged electrically. After a few seconds or 
tenths of seconds, this current becomes negligible 
compared with the current to be measured.

•	 Absorption: The absorption current, corresponding 
to the additional energy necessary for the molecules 
of the insulating material to reorient themselves 
under the effect of the electrical field applied. 
This current falls much more slowly than the 
capacitance charging current, sometimes requiring 
several minutes to reach a value close to zero. 

•	 Leakage current: The leakage current or 
conduction current. This current characterizes the 
quality of the insulation and is stable over time.

Other  
Chemicals

Dust and Particles

Mold

Oils and Grease
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The graph below shows these three currents as a function of 
time. The time scale is indicative and may vary depending on 
the insulation tested. 
Very large motors or very long cables may take 30 to 
40 minutes before the capacitive and absorption currents are 
minimized enough to provide proper test results.
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	 Reference: AEMC ® Instruments

With the circuit supplied at a constant voltage, the total 
current flowing in the insulant being tested varies over 
time. This implies a significant resulting variation of the 
insulation resistance.

Before examining the various measurement methods in 
detail, it would be useful to look again at the factors that  
influence the insulation resistance measurement.

Influence of temperature: 

The temperature causes the insulation resistance value 
to vary quasi-exponentially. In the context of a preventive 
maintenance program, the measurements should be 
carried out in similar temperature conditions or, if this 
is not possible, should be corrected so that they are 
expressed in relationship to the reference temperature. 
For example, as a rough guideline, a 10 °C increase in 
temperature halves the insulation resistance, while a 
10 °C reduction doubles the insulation resistance value.

The level of humidity influences the insulation accord-
ing to the degree of contamination of the insulating 
surfaces. Care must always be taken not to measure 
the insulation resistance if the temperature is lower than 
the dew point.

	

	

	

	

	

    	

Reference: AEMC ® Instruments

Testing methods and 
interpretation of 
the results
Short-time or spot-reading measurement

This is the simplest method. It involves applying the 
test voltage for a short time (30 or 60 seconds) and 
noting the insulation resistance reading at that moment. 
As indicated previously, this direct measurement of 
the insulation resistance is significantly affected by 
the temperature and humidity, so the measurement 
should be standardized at a reference temperature and 
the level of humidity should be noted for comparison 
with the previous measurements. With this method, it 
is possible to analyze insulation quality by comparing 
the current measured value with several previous test 
results. This trend, over time, is more representative 
of the evolution of the insulation characteristics on the 
installation or equipment being tested than a single test. 

If the measurement conditions remain identical (same 
test voltage, same measurement time, etc.), it is 
possible to obtain a clear assessment of the insulation 
by monitoring and interpreting any changes in these 
periodic measurements. After noting the absolute value, 
the variation over time should be analyzed. Thus, a 
measurement showing a relatively low insulation value 
which is nevertheless stable over time is, in theory, less 
of a concern than a significant decrease in the insulation 
value over time, even if the insulation is higher than the 
recommended minimum. In general, any sudden fall 
in the insulation resistance is evidence of a problem 
requiring investigation.
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The graph below shows an example of the insulation 
resistance readings on an electric motor.

At A, the insulation resistance decreases due to 
aging and dust accumulation.

The sharp fall at B indicates there was an insulation 
fault.

At C, the fault has been repaired (rewinding of the 
motor) so the insulation resistance has returned to 
a higher value and has remained stable over time, 
indicating a good conition.

	 Reference: AEMC ® Instruments

Testing methods based on the 
influence of the test voltage 
application time (PI & DAR)

These methods involve measuring successive 
insulation resistance values at specified times. They 
have the advantage of not being particularly influenced 
by temperature, so they can be applied, without 
correcting the results, as long as the test equipment 
is not subject to significant temperature variations 
during the test.

They are ideal for preventive maintenance on rotating 
machines and for monitoring insulation. 

If the insulation material is in good condition, the 
leakage or conduction current is low and the initial 
measurement is strongly influenced by the capacitance 
charging and dielectric absorption currents. The 
insulation resistance measurement will rise during the 
time when the test voltage is applied because these 
disturbance currents decrease. The stabilization time 
necessary for measurements on insulation in good 
condition depends on the type of insulation material. 

If the insulation material is in poor condition (damaged, 
dirty and wet), the leakage current is constant and 
very high, often exceeding the capacitance charging 
and dielectric absorption currents. In such cases, the 
insulation resistance measurement will very quickly 
become constant and stabilize at a high voltage.

By examining the variations of the insulation value 
according to the test voltage application time, it is 
possible to assess the quality of the insulation. This 
method allows conclusions to be drawn even if there 
is no insulation measurement log, but it is nevertheless 
advisable to record the periodic measurements 
carried out in the context of a preventive maintenance 
program.

Polarization Index (PI)

For this method, two readings are taken at 1 minute 
and 10 minutes, respectively. The ratio (without 
dimensions) of the 10-minute insulation resistance 
over the 1-minute value is called the Polarization 
Index (PI) and can be used to assess the quality of the 
insulation.

The measurement method using the polarization index 
is ideal for testing solid insulating circuits. Because of 
this, it is not recommended for use on equipment such 
as oil-immersed transformers as it will give low results 
even if the insulation is in good condition.

The  IEEE 43-2000 recommendation on "Recommended 
Practice for Testing Insulation Resistance of 
Rotating Machinery" defines the minimum value of 
the Polarization Index (PI) for AC and DC rotating 
machinery in temperature classes B, F and H as 2.0. 
More generally a PI greater than 4 is a sign of excellent 
insulation, while an index under 2 indicates a potential 
problem. 

PI = R10-minute insulation / R1-minute insulation

PI Value Insulation condition
< 2 Problem

2 to 4 Good
> 4 Excellent

Dielectric Absorption Ratio (DAR)

For installations or equipment containing insulation 
materials in which the absorption current decreases 
quickly, insulation measurements after 30 seconds 
and 60 seconds may be sufficient to qualify the 
insulation. The DAR is defined as follows:

DAR = R60-second insulation / R30-second insulation

The results are interpreted as follows:
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DAR value Insulation condition
< 1.25 Insufficient
< 1.6 OK
> 1.6 Excellent

Method based on the 
influence of test voltage variation 
(Step voltage test)

The presence of contaminants (dust, dirt, etc.) or 
moisture on the surface of the insulation is usually 
clearly revealed by time-dependent resistance 
measurements (PI, DAR, etc.). However, aging of the 
insulation or mechanical damage may sometimes 
be missed by this type of test, carried out with a 
low voltage in relation to the dielectric voltage of the 
insulating material tested. A significant increase in 
the test voltage applied may, on the contrary, cause 
these weak points to fail, leading to a considerable 
reduction in the insulation value measured.

To be effective, the ratio between voltage steps 
should be 1 to 5, and each step must last the same 
time (typically 1 to 10 minutes), while remaining below 
the classic dielectric test voltage (2 Un + 1000 V). The 
results from this method are totally independent of 
the type of insulation and the temperature because 
the method is not based on the intrinsic value of the 
insulants measured, but on the effective reduction of 
the value read after an identical time with two different 
test voltages.

A reduction of 25% or more between the first-step 
and second-step insulation resistance values is a sign 
of insulant deterioration usually linked to the presence 
of contaminants. 

Dielectric Discharge (DD) 
Test method

The dielectric discharge (DD) test, also known as the 
re-absorption current test, is performed by measuring 
the current during dielectric discharge of the equip-
ment being tested. 

As all three components of the current (capacitance 
charging current, polarization current and leakage 
current) are present during a standard insulation test, 
the determination of the polarization or absorption 

current may be affected by the presence of the leakage 
current. Instead of trying to measure the polarization 
current during the insulation test, the dielectric 
discharge (DD) test measures the depolarization 
current and the capacitance discharging current after 
the insulation test.

The measurement principle is as follows: the equip-
ment to be tested is first charged for long enough 
to reach a stable state (capacitance charging and 
polarization are completed and the only current flow-
ing is the leakage current). The equipment is then dis-
charged through a resistor inside the megohmmeter 
and the current that flows is measured. This current 
is made up of the capacitance charging current and 
the re-absorption current, which combine to give the 
total dielectric discharge current. This current is mea-
sured after a standard time of 1 minute. The current 
depends on the overall capacitance and the final test 
voltage. The value DD is calculated using the formula:

  DD = Current after 1 minute / ( Test voltage x Capacitance)

The DD test can identify excess discharge currents 
occurring when one of the layers of multi-layer 
insulation is damaged or contaminated, a defect that 
may be missed by spot tests or PI and DAR tests. The 
discharge current will be higher for a given voltage 
and capacitance if one of the insulation layers is 
damaged. The time constant of this individual layer 
will no longer match that of the other layers, leading to 
a higher current value than for undamaged insulation. 
Homogeneous insulation will have a DD value close to 
zero, while acceptable multi-layer insulation will have 
a DD value of up to 2. The table below indicates the 
sanctions according to the DD value obtained.

DD Condition
> 7 Bad

4 to 7 Poor
2 to 4 Questionable

< 2 OK

Caution: This measurement method is temperature 
dependent, so every attempt should be made to per-
form the test at a standard temperature or at least to 
note the temperature alongside the test result.

The results are interpreted as follows:
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High insulation testing: 
Using the guard terminal
When measuring high insulation resistance values 
(more than 1 GW), the accuracy of the measurements 
may be affected by leakage currents flowing on the 
surface of the insulating material via the humidity and 
surface contaminants, whose resistance value is no 
longer very high and is therefore negligible compared 
with the resistance of the insulation that you are trying 
to assess. In order to eliminate this surface leakage 
current, which reduces the accuracy of insulation 
measurements, some megohmmeters include a third 
terminal called the guard terminal. This guard terminal 
shunts the measurement circuit and re-injects the sur-
face current at one of the test points, bypassing the 
measurement circuit (see diagram below).

To EARTH
Terminal

To LINE
Terminal 

No Connection to
Guard Terminal

To Guard
Terminal

To EARTH
Terminal

To LINE
Terminal

(+) (−)

(G)

(−)(+)
	 Reference: AEMC ® Instruments

The first circuit, without a guard terminal, 
simultaneously measures the leakage current i and 
the unwanted surface current I1, so the insulation 
resistance measurement is incorrect. 

The second circuit, however, only measures the 
leakage current i. The connection to the guard 
terminal drains the surface current I1, so the 
insulation resistance measurement is correct.

Conductor
to line

terminal

(–) 

Insulation
to guard
terminal

(G)  

Shield
to earth
terminal

(+) 

Exposed
surface

The guard terminal
is useful when

measuring very
high resistance

values. 

Reference: AEMC ® Instruments

The guard terminal must be connected to a surface 
that allows surface currents to flow, which is not the 
case of insulants such as cable or transformer insula-
tion materials. Thorough knowledge of the possible 
paths taken by the test current when flowing through 
the element tested is crucial for choosing where to 
position the connection to the guard terminal.

Selecting the test 
voltage

Cable/Equipment
operating voltage 

DC test
voltage

24 to 50 V 50 to 100 VDC

50 to 100 V 100 to 250 VDC

100 to 240 V 250 to 500 VDC

440 to 550 V 500 to 1000 VDC

2400 V 1000 to 2500 VDC

4100 V 1000 to 5000 VDC

5000 to 12,000 V 2500 to 5000 VDC

> 12,000 V 5000 to 10,000 VDC

The table above shows the recommended test voltag-
es according to the operating voltages of installations 
and equipment (taken from the IEEE 43-2000 Guide).

In addition, these values are defined for electrical 
appliances in a wide variety of local and international 
standards (IEC 60204, IEC 60439, IEC 60598, etc.).

In France, for example, the NFC15-100 standard stip-
ulates the test voltage values and the minimum insula-
tion resistance for electrical installations (500 VDC and 
0.5 MW for a rated voltage of 50 to 500 V). 

However, you are strongly advised to contact the 
cable/equipment manufacturer to find out about their 
own recommendations on the test voltage to be 
applied.
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Testing safety
Before the test:

A The test must be carried out on a disconnected, 
NONCURRENT-CARRYING installation to ensure 

that the test voltage will not be applied to other equipment 
connected electrically to the circuit to be tested. 

B Make sure that the circuit is discharged. It can 
be discharged by short-circuiting the equipment's 

terminals and/or connecting them to earth for the specified 
time (see discharge time).

C  Special protection is necessary if the equipment 
to be tested is in a flammable or explosive 

environment, as sparks may occur while the insulation is 
discharging (before and after the test), as well as during 
the test if the insulation is faulty.

D Because of the presence of DC voltages which may 
be high, it is advisable to restrict access for other 

personnel and to wear individual protective equipment 
(i.e. protective gloves) for electrical applications.

E      Only use connection cables suitable for the test 
to be performed and make sure that they are in 

good condition. In the best-case scenario, unsuitable 
cables will cause measurement errors, but even more 
importantly, they may be dangerous.

After the test:

By the end of the test, the insulation has accumulated 
a considerable amount of energy which needs to 
be discharged before any other operations can be 
attempted. One simple safety rule is to allow equipment 
to discharge for FIVE times the charging time (time 
of last test). The equipment can be discharged by 
short-circuiting the poles and/or connecting them to 
the earth. All the megohmmeters manufactured by 
Chauvin Arnoux are equipped with internal discharge 
circuits which ensure safe, automatic discharging.

Frequently asked 
questions
My measurement result is x megohms. 
Is that OK?
There is no single reply to this question. The equipment 
manufacturer or the applicable standards can answer it 
definitively. For LV installations, 1MW can be considered 
the minimum value. For installations or equipment operating 
at higher voltages, a good rule of thumb gives a minimum 

value of 1 MW per kV, while the IEEE guidelines concerning 
rotating machinery recommend a minimum insulation resis-
tance of (n+1) MW, where n is the operating voltage in kV. 

Which measurement leads should be 
used to connect the megohmmeter to 
the installation to be tested?
The leads used on the megohmmeters must have suitable 
specifications for the measurements carried out, in terms of 
the voltages used or the quality of the insulating materials. 
If unsuitable measurement leads are used, it may cause 
measurement errors or even prove dangerous.

What precautions should be taken for 
high insulation measurements?
In addition to the safety rules indicated above, specific 
precautions should be taken when measuring high insulation 
values.

• �	Use the guard terminal (see the paragraph explaining 
this).

• �	Use clean, dry leads.

• �	Set up the leads at a distance from one another and 
without contact with any objects or with the floor 
to limit the possibility of leakage currents within the 
measurement line itself.

• �	Do not touch or move the leads during measurement 
to avoid capacitive effects leading to disturbances.

• �	Wait for the necessary stabilization time for spot 
measurements.

Why do two consecutive measurements 
not always give the same result?
The application of a high voltage causes an electrical field 
which polarizes the insulating materials. It is important to 
understand that, after the test, the insulating materials 
will require what may be a considerable time to return 
to the state they were in before the test. This time may 
be significantly longer in some cases than the discharge 
times indicated previously.

I can't shut down the installation, so 
how can I check the insulation?
If it is not possible to switch off the power supply to the 
installation or equipment to be tested, a megohmmeter 
can obviously not be used. In some cases, it is possible to 
carry out a live test using a leakage-current measurement 
clamp, but this method is much less accurate.
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Examples of 
insulation tests
n �Insulation measurement on an electrical installation

n Insulation measurement on a rotating machine

n �Insulation measurement on an appliance and an 
electric motor

  n Insulation measurement on a transformer

X2

X3

X1 H2

H1 

X2

X3

X1 H2

H1 

X2

X3

X1 H2

H1 

X2

X3

X1 H2

H1 

X2

X3

X1 H2

H1 

a. �High-voltage winding 
to low-voltage winding 
and earth

b. �Low-voltage winding 
to high-voltage 
winding and earth 

 

 c.� �High-voltage winding 
to low-voltage winding

 d. �High-voltage 
winding to earth

 e. �Low-voltage winding 
to earth

Choosing a megohmmeter
The key questions to ask when choosing megohmmeters are:

•	 What is the maximum test voltage necessary?
•	 Which measurement methods will be used (spot measurements, PI, DAR, DD, step voltage)?
•	 What is the maximum insulation resistance reading required?
•	 How will the megohmmeter be powered?
•	 What are the measurement storage capabilities?
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Test activation with the results (text + graph) grouped in a dialog box. 
On the C.A 6549, the voltage steps are also displayed.

Box showing 
the full result 
of the test in 

real time

Selection of 
test voltage

Insulation 
resistance 
during the test

Voltage step 
during the test

Insulation 
resistance with 
temperature 
compensation

Press the 
button to start 

the test and plot 
the result

A single dialog box for simple configuration.

The four-tab dialog box allows clear, simple configuration of all the
C.A 6549's functions, including programming of the test voltages, 

alarm values, voltage steps and temperature compensation.

The essential tool for configuring, measuring and viewing data 
in real time, as well as for recording data and creating standard 

or customized measurement reports
(DataView® software is available in 5 languages: French, English, German, Spanish and Italian)

Configure all the functions of 
your C.A 6543, C.A 6547 and 
C.A 6549 megohmmeters
DataView® functions:

•	 Remote test activation

•	 Real-time data capture and display

•	 Recovery of data recorded in 
instruments

•	 Display of DAR, PI and	
DD values

•	 Graph plotting for	
time-resistance and step	
voltage tests

•	 Possibility of creating a library	
of configurations suitable for 
specific applications

•	 Possibility of inserting user 
comments directly into the 
measurement report

•	 Printing of measurement reports
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Selection Guide

  Test voltage (V) 

50 V l l l l l l l l

100 V l l l l l l l l

250 V l l l l l l l l l l

500 V l l l l l l l l l l l l l l

1000 V l l l l l l l l l l

2500 V l l l l

5000 V l l l l

  Max. insulation measured
200 MΩ l

400 MΩ l

1 GΩ l l

2 GΩ l l l

5 GΩ l

20 GΩ l

4 TΩ l l

10 TΩ l l l l

  Type of measurement
Spot reading l l l l l l l l l l l l l l l

PI l l l l l l

DAR l l l l l l

DD l l l

Step voltage l

  Display
Analog l l l l

Digital + Bargraph l l l l l l l l l l

Graphic l

  Power supply
Hand-cranked l l

Batteries l l l l l l l

Battery/Mains l l l l l l

  Other features
Guard terminal l l l l l l l

Timer l l l l l l l

Alarms l l l l l l l l l

Resistance (time) l l l l l

Memory/Communication l l l

Continuity l l l l l l l l

Resistance l l l l l l

Capacitance l l l l l l l
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C.A 6501 & C.A 6503
IMEG 500N & IMEG 1000N

500 V and 1000 V hand-cranked megohmmeters

C.A 6501

C.A 6503

IMEG 500N / IMEG 1000N

No batteries
required

Hand-cranked insulation testers

Lightweight and compact, the C.A 6501 and 
C.A 6503 insulation testers are hand-held 
instruments which are totally independent because 
they are powered by a hand-cranked magneto. 
Particularly versatile, they are ideal for on-site, 
industrial and residential applications, power 
distribution networks, telecommunications, 
etc. They can be used to check that electrical 
installations comply with the applicable standards, 
as well as for preventive maintenance on cables, 
motors, circuit-breakers, etc.

Ergonomics
• Simple, immediate implementation

• Lightweight instrument

• Site-proof version with rugged plastic casing suitable
for all C.A 6501 & C.A 6503 operating situations

• Reinforced version in a metal case for difficult
environments, delivered in a field case
(IMEG 500N & IMEG 1000N)

Measurement
• Strictly constant test voltage

• Auto-ranging

• Insulation measurement up to 200 MW with the
C.A 6501 and up to 500 MW with the C.A 6503

• LEDs to indicate when measurement conditions
are satisfactory

Safety
• Automatic discharging at the end of the test

• Measurements comply with the NFC 15-100,
IEC 60364-6 and VDE 0110 standards, etc

Power supply
• Powered independently by hand-cranked magneto
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C.A 846 thermo-hygrometer..............................................P01156301Z

C.A 861 thermometer + K thermocouple...........................P01650101Z

0.2 A fuses (set of 10).......................................................P02297302

Set of 2 crocodile clips (red/black)......................................P01102052Z

Set of 2 test probes (red/black)..........................................P01102051Z

Set of 2 leads 1.5 m long (red/black)..................................P01295283Z

5 crocodile clips (red, black, blue, yellow, green/yellow.......P01101849

3 safety leads 1.5 m long (red, blue, black)........................P01295171

C.A 6501
IMEG 500N

C.A 6503
IMEG 1000N

Insulation (MW calibre)

Test voltage (DC) 500 V 250 V / 500 V / 1000 V

Range 0.5 to 200 MW 1 to 5000 MW

Accuracy 2.5 % at full scale 2% at full scale

Resistance

Range 45 to 500 kW —

Accuracy 2.5% at full scale —

Continuity

Range 0 to 100 W —

Accuracy 2% at full scale —

Voltage

Range 0 to 600 VAC 0 to 600 VAC

Frequency 45 to 450 Hz 45 to 450 Hz

Accuracy 3% at full scale 3% at full scale

Other Features

Display Analog Analog

Dimensions 120 x 120 x 130 mm 120 x 120 x 130 mm

Weight 1.06 kg 1.06 kg

Power supply Hand-cranked magneto: stable, constant test voltage Hand-cranked magneto: stable, constant test voltage

Protection rating High protection: IP 54 with cover / IP 52 without High protection: IP 54 with cover / IP 52 without

Electrical safety IEC 61010 – 600 V CAT II / 300 V CAT III IEC 61010 – 600 V CAT II / 300 V CAT III

> IMEG 500N...............................................P01132501A
Delivered in on-site case with 1 operating manual, 2 elbowed/straight PVC 
leads 1.5 m long (black/red), 1 earth lead, 2 crocodile clips (black/red), 
1 black test probe.

> IMEG 1000N.............................................P01132502A
Delivered in on-site case with 1 operating manual, 3 elbowed/straight PVC 
leads 1.5 m long (black/red/blue), 1 earth lead, 3 crocodile clips (black/red/
blue), 1 black test probe.

> C.A 6501....................................................P01132503
Delivered in carrying bag with 1 operating manual, 2 elbowed/straight PVC 
leads 1.5 m long (black/red), 1 earth lead, 2 crocodile clips (black/red),
1 black test probe.

> C.A 6503....................................................P01132504
Delivered in carrying bag with 1 operating manual, 3 elbowed/straight PVC 
leads 1.5 m long (black/red/blue), 1 earth lead, 3 crocodile clips (black/red/
blue), 1 black test probe.

: No batteries required

Ordering information Accessories/Replacement parts 

500 V and 1000 V hand-cranked megohmmeters
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C.A 6511

C.A 6511 & C.A 6513

C.A 6513

500 V and 1000 V analog megohmmeters

The C.A 6511 and C.A 6513 are insulation and continuity 
testers which comply with the most stringent French and 
European standards on testing. These megohmmeters 
are ideal for checking the compliance of industrial and 
residential electrical installations.

The C.A 6511 is aimed more specifically at the tertiary 
and residential sectors, while the C.A 6513, with its 1000 V 
range, is designed more for industrial requirements.

Ergonomics
• Automatic voltage absence test by direct measurement

• Single input on two color-coded terminals

• Easy-to-read display

• Logarithmic scale for easy insulation readings

• Non-slip shockproof housing

Measurement
• Insulation measurement at 500 V and 1000 V,

depending on the model

• 200 mA continuity measurement

• Resistance measurement (armature, motor, etc.)
on the C.A 6513

Safety
• Extra safety: double insulation

• Measurements comply with the French and European
standards: NFC 15-100, IEC 60364, VDE 0110, etc

Power supply
• Battery charge test

• Battery life of approximately 1000 measurements

Analog insulation testers
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C.A 846 thermo-hygrometer............................................................P01156301Z

C.A 861 thermometer + K thermocouple..........................................P01650101Z

Set of 2 crocodiles clips (red/black)..................................................P01102052Z

Set of 2 test probes (red/black)........................................................P01102051Z

Set of 2 leads 1.5 m long (red/black)................................................P01295283Z

1.5 V AA alkaline battery..................................................................P01296033

1.5 V AA alkaline battery (x12).........................................................P01296033A

1.5 V AA alkaline battery (x24).........................................................P01296033B

1.6 A fuse.......................................................................................P01297022

Shockproof housing no.13................................................................P01298016

C.A 6511 C.A 6513
Insulation (MW calibre)

Test voltage (VDC) 500 V 250 V / 500 V / 1000 V

Range 0.1 to 1000 MW 0.1 to 1000 MW

Accuracy ± 5 % of measurement ± 5 % of measurement

Resistance

Range — 0 to 1000 W

Accuracy — ± 3% at full scale

Continuity

Range -10 to +10 W -10 to +10 W

Accuracy ± 3 % at full scale ± 3 % at full scale

Measurement current ≥ 200 mA ≥ 200 mA

Reverse current Yes Yes

Voltage

Range 0 to 600 VAC 0 to 600 VAC

Frequency 45 to 400 Hz 45 to 400 Hz

Accuracy 3 % at full scale 3 % at full scale

Other features

Display Analog Analog

Dimensions 167 x 106 x 55 mm 167 x 106 x 55 mm

Weight 500 g 1.06 kg

Power supply 4 x 1.5 V AA batteries 4 x 1.5 V AA batteries

Electrical safety IEC 61010 – 600 V CAT III IEC 61010 – 600 V CAT III

> C.A 6511................................................................ P01140201
Delivered mounted in its shockproof housing with 2 elbowed/straight PVC leads  
1.5 m long (black/red), 1 black test probe, 1 red crocodile clip, 1 operating manual, 
4 x 1.5 V AA batteries.

> C.A 6513................................................................ P01140301
Delivered mounted in its shockproof housing with 2 elbowed/straight PVC leads  
1.5 m long (black/red), 1 black test probe, 1 red crocodile clip, 1 operating manual, 
4 x 1.5 V AA batteries.

Ordering information

Accessories/Replacement parts 

500 V and 1000 V analog megohmmeters

ASRAS Co.,LTD.
1694, 1694/1 Prachasongkhro Road. 
Dindaeng, Dindaeng, Bangkok 10400
Tel. 02-692-3980, Fax. 02-692-3978
E-mail : sales@asras.com ; sales@asras.co.th 
Website : www.asras.com ; www.asras.co.th




