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2. DESCRIPTION

2.1. FUNCTIONS
The Model 8436 a three-phase network analyzer with color graphic display and built-in rechargeable battery. The instrument:

measures RMS values, powers, and perturbations of electric distribution networks

delivers a snapshot of the principal characteristics of a three-phase network

tracks variations of various parameters over time

provides IP67 (watertight) operation

The measurement uncertainty of the Model 8436 is better than 1% (excluding uncertainties due to connected sensors). The instrument 
is also versatile, with a choice of sensors providing measurements ranging from a few mA (MN193) to several kA (AmpFlex®). 

The instrument is compact and impact resistant, with a simple and easy-to-use interface. It is designed for technicians and engineers 
performing electrical network installation, inspection and maintenance.

2.1.1. MEASUREMENTS 
The Model 8436 measures:

RMS values of AC voltages up to 1000V between terminals. By using the ratios, the instrument can measure voltages up to
hundreds of gigavolts.

RMS values of AC currents up to 10,000A (neutral included). By using the ratios, the instrument can measure currents up to
hundreds of kiloamperes.

DC components of voltages and currents (neutral included).

Minimum and maximum half-cycle RMS voltage and current values (excluding neutral).

Peak voltage and current values (neutral included).

Frequency of 50Hz and 60Hz networks.

Current and voltage peak factors (neutral included).

Harmonic loss factor (FHL), application to transformers in the presence of harmonic currents.

K factor (FK), application to transformers in the presence of harmonic currents.

Total harmonic distortion with respect to the fundamental (THD in %f) of the current and of the voltages (excluding neutral).

Total harmonic distortion with respect to the RMS AC value (THD in %r) for the current and the voltages (neutral included).

Active, reactive (capacitive and inductive), non-active, distortion, and apparent power, by phase and cumulative (excluding
neutral).

Power factor (PF) and displacement factor (DPF) or cos (excluding neutral).

RMS distortion value (d) for the current and the voltages (excluding neutral).

Short-term voltage flicker (PST) (excluding neutral).

Long-term voltage flicker (PLT) (excluding neutral).

Active, reactive (capacitive and inductive), non-active, distortion, and apparent energy (excluding neutral).

Current and voltage harmonics (excluding neutral) up to order 50: RMS value, percentage referred to the fundamental, (%f)
(excluding neutral), or the total RMS value (%r), minimum and maximum and sequence harmonics.

Apparent harmonic power up to order 50 (excluding neutral): percentages referred to the fundamental apparent power (%f) or
the total apparent power (%r), minimum and maximum of a rank.

Inrush currents, starting of motors.
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2.1.2. DISPLAY FUNCTIONS
Waveforms (voltages and currents).

Frequency bar chart (voltages and currents).

Inrush Current function: displays parameters useful for study of the starting of a motor.

Instantaneous current and voltage at the instant designated by the cursor.

Maximum instantaneous absolute value of the current and of the voltage (over the entire starting time).

RMS value of the half-cycle (or lobe) of the current and voltage (excluding neutral) on which the cursor is positioned.

Maximum half-cycle RMS current (over the entire starting time).

Instantaneous network frequency at the instant designated by the cursor.

Maximum, mean, and minimum network frequencies (over the entire starting time).

Time at which starting of motor commenced.

Screen captures (up to 50).

Transients function. Detection and recording of transients (up to 210) between user-defined start and stop dates and times.
Recording of four complete cycles (one before the triggering event and three after) in the eight acquisition channels.

Trend recording (data logging) function. 2GB memory with date-stamping and user-defined start and stop dates for recording,
with a maximum of 100 recordings. Display, in bar chart or graph form, of the means of many parameters vs. time, with or
without maximum and minimum values.

Alarm function. List of recorded alarms (up to 16,362) exceeding thresholds defined in the configuration menu. User-defined
alarm monitoring start and stop times.

2.1.3. CONFIGURATION
Date and time.

Screen brightness.

Graph colors.

Management of switching off of the screen.

Night mode.

Calculation methods (non-active quantities broken down or not, choice of the unit of energy, choice of the coefficients of
calculation of the K factor), choice of reference for the level of harmonics, PLT calculation (sliding or not).

Distribution system (single-phase, two-phase, three-phase with or without neutral) and of the connection method (standard,
2-element method or 2½-element method).

Recording, alarms, inrush currents, and transients.

Data erasure (total or partial).

Software and hardware version numbers display.

Language setting.

Display of current sensors detected not detected, not managed, simulated or impossible to simulate (2-element connection
method). Setting of voltage and current ratio, of the transduction ratios and of the sensitivity.
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2.5. KEYPAD BUTTONS

2.5.1. FUNCTION (YELLOW) BUTTONS
These six buttons activate the function or tool represented by the corresponding icon on the screen.

2.5.2. NAVIGATION BUTTONS
A block of four arrow buttons, a select button and a Return button are used for navigating menus.

Button Function

Up arrow.

Down arrow.

Right arrow.

Left arrow.

Confirm selection.

Return.

2.5.3. MODE BUTTONS
These buttons display specific modes:

Button Function See

Waveform acquisition mode, with two sub-modes: transients mode (blackouts, interference, etc.) and 
inrush current mode (starting of motor). § 5

Harmonic graphs display mode: representation of voltage, current, and power harmonics, order by
order; determination of harmonic currents produced by nonlinear loads, analysis of problems caused 
by harmonics according to their order (overheating of neutrals, conductors, motors, etc.).

§ 6

Waveform display mode: display of voltage and current waveforms, display of minima and maxima 
of summary tables, determination of phase rotation. § 7

Alarm mode: list of recorded alarms exceeding selected thresholds; recording of network blackouts 
with half-cycle resolution (Vrms, Arms, Urms), determination of energy consumption overshoots, 
monitoring of compliance with a power supply quality contract.

§ 8

Trend mode: recording of selected parameters. § 9

Power/energy mode: display of power and energy measurements. § 10

Three buttons are real-time mode buttons: , and . 

In each of these modes, colored circles on a white background (for example ) indicate channel number or type. These indicate 
saturation; the circle background is colored when the channel measured is potentially full (for instance ). 

When the circle corresponds to a simulated channel (for example in 4-wire three-phase with selection V1V2, 2½-element method, or in
3-wire three-phase with selection A1A2, 2-element method; see connections in §4.6), this channel is potentially full if at least one channel
used in calculating it is potentially full.

Similarly, if the circle corresponds to a phase-to-phase voltage channel, it is potentially full if at least one of the phase- to-neutral 
voltage channels used in calculating it is potentially full.
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Symbols used by the instrument:

Symbol Definition Symbol Definition

AC and DC components. N Non-active power.

~ AC component only. Nh Non-active energy.

DC component only. P Active power.

Inductive phase shift. Pdc DC power.

Capacitive phase shift. Pdch DC energy.

° Degree.  PEAK or PK Maximum (+) or minimum (-) peak instantaneous
value of the signal.

-.+ Expert mode. PF Power factor.

| | Absolute value. Ph Active energy.

Sum of values. PLT Long-term flicker.

% Percentage. PST Short-term flicker.

%f Fundamental value as reference. Q1 Reactive power (fundamental).

%r Total value as reference. Q1h Reactive energy (fundamental).

VA or 

UA

Phase shift of voltage with respect to current. RMS True RMS value (current or voltage).

A Current; also Ampere (unit). S Apparent power.

A-h Current harmonic. S-h Apparent harmonic power.

Acf Crest (peak) factor of current. Sh Apparent energy.

Ad RMS distortion current. t Relative date of time cursor.

Adc DC current. tan 
Tangent of the phase shift of voltage with respect to 
current.

Apk+ Maximum peak value of current. THD Total harmonic distortion (in %f or in %r).

Apk- Minimum peak value of current. U Phase-to-phase voltage.

Arms True RMS current. U-h Phase-to-phase voltage harmonic.

Athdf Total harmonic distortion of current in %f. Ucf Phase-to-phase voltage crest factor.

Athdr Total harmonic distortion of the current with 
the total RMS value without DC as reference.

Ud Phase-to-phase RMS distortion voltage.

Udc Phase-to-phase DC voltage.

Aunb Negative-sequence current unbalance rate. Upk+ Maximum peakvalue of phase-to-phasevoltage.

AVG Mean value (arithmetic mean). Upk- Minimum peak value of phase-to-phase voltage.

CF Peak factor (current or voltage). Urms True RMS phase-to-phase voltage.

cos 
Cosine of the phase shift of voltage with
respect to current (DPF – fundamental 
power factor or displacement factor).

Uthdf Total phase-to-phase voltage harmonic distortion in %f.

Uthdr Total phase-to-phase voltage harmonic distortion in %r.

Uunb Negative-sequence phase-to-phase voltage 
unbalance rate.

D Distortion power. V Phase-to-neutral voltage; also Volt (unit).

DC DC component (current or voltage). V-h Phase-to-neutral voltage harmonic.

Dh Distortion energy. Vcf Voltage crest (peak) factor.

DPF Displacement factor (cos ). Vd Phase-to-neutral RMS distortion voltage.

FHL Harmonic loss factor. Vdc Peak factor of the phase-to-ground voltage.

FK K factor. Vpk+ Maximum peak value of the phase-to-neutral 
voltage.

Hz Frequency of network. Vpk- Minimum peak value of the phase-to-neutral voltage.

L Channel (Line). Vrms True RMS phase-to-neutral voltage.

MAX Maximum value. Vthdf Total harmonic distortion of phase-to-neutral voltage 
in %f.

MIN Minimum value. Vthdr Total harmonic distortion of phase-to-neutral voltage 
in %r.

ms Millisecond. Vunb
Negative-sequence phase-to-ground voltage 
unbalance rate. 

www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com



29

Distribution system Source

Split-phase 3-wire 
(L1, L2 and N)

Split-phase 3-wire non-grounded neutral

3-phase open star 3-wire non-grounded neutral

3-phase high leg delta 3-wire non-grounded neutral

3-phase open high leg delta 3-wire non-grounded 
neutral

Split-phase 4-wire
(L1, L2, N and earth)

Split-phase 4-wire grounded neutral

3-phase open star 4-wire grounded neutral

3-phase high leg delta 4-wire grounded neutral

3-phase open high leg delta 4-wire grounded neutral
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Distribution system Source

3-phase 3-wire
(L1, L2 and L3)

Indicate which current 
sensors will be connected: all 
3 (3A) or only 2 (A1 andA2, or

A2 andA3, or A3 and A1).

Three-wattmeter method with 
virtual neutral (with 3 sensors 
connected) or two-wattmeter 

method or two-element
method or Aron method (with

2 sensors connected).

A third sensor is not
necessary if two sensors of
the same type, same range,

and same ratio are connected. 
Otherwise, thethird sensor 
must be connected to make 

current measurements.

3-phase star 3-wire

3-phase delta 3-wire

3-phase open delta 3-wire

3-phase open delta 3-wire grounded junction of phases

3-phase open delta 3-wire grounded corner of phase

3-phase high leg delta 3-wire

3-phase open high leg delta 3-wire
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Distribution system Source

3-phase 4-wire
(L1, L2, L3 and N)

Indicate which voltages will 
be connected: all 3 (3V) or 

only 2 (V1 and V2, or V2 and 
V3, or V3 and V1).

If only two of the three
voltages are connected, the 

three phase voltages must be 
balanced

(2½-element method)

3-phase star 4-wire non-grounded neutral

3-phase open high leg delta 4-wire non-grounded 
neutral

3-phase high leg delta 4-wire non-grounded neutral

3-phase 5-wire
(L1, L2, L3, N and earth)

Indicate which voltages will 
be connected: all 3 (3V) or 

only 2 (V1 and V2, or V2 and
V3, or V3 and V1).

If only two of the three
voltages are connected, the
three phase voltages must 

be balanced
(2½-element method)

3-phase star 5-wire grounded neutral

3-phase open high leg delta 5-wire grounded neutral

3-phase high leg delta 5-wire grounded neutral

Validate the selection with the button. The instrument returns to the Configuration menu.

NOTE: You cannot change the network type when the instrument is recording, metering energy, or searching for transients, 
alarms, and/or inrush current acquisitions.
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Recordable values are:

Unit Definition

Urms RMS phase-to-phase voltage.

Udc RMS phase-to-neutral voltage.

Upk+ Maximum peak value of phase-to-phase voltage.

Upk- Minimum peak value of phase-to-phase voltage.

Ucf Crest (peak) factor of phase-to-phase voltage.

Uthdf Harmonic distortion of the phase-to-phase voltage with the RMS value of the fundamental as reference.

Uthdr Harmonic distortion of the phase-to-phase voltage with the total RMS value without DC as reference.

Vrms RMS phase-to-neutral voltage.

Vdc DC phase-to-neutral voltage.

Vpk+ Maximum peak value of the phase-to-neutral voltage.

Vpk- Minimum peak value of the phase-to-neutral voltage.

Vcf Crest factor of phase-to-neutral voltage.

Vthdf Harmonic distortion of the phase-to-neutral voltage with the RMS value of the fundamental as reference.

Vthdr Harmonic distortion of the phase-to-neutral voltage with the total RMS value without DC as reference.

Arms RMS current.

Adc DC current.

Apk+ Maximum peak value of the current.

Apk- Minimum peak value of the current.

Acf Crest factor of current.

Athdf Harmonic distortion of the current with the RMS value of the fundamental as reference.

Athdr Harmonic distortion of the current with the total RMS value without DC as reference.

P Active power.

Pdc DC power.

Q1 Reactive power (fundamental).

N Non-active power.

D Distortion power.

S Apparent power.

PF Power factor.

cos 
Cosine of the phase shift of the voltage with respect to the current (displacement factor or fundamental power 
factor – DPF).

tan Tangent of the phase shift of the voltage with respect to the current.

PST Short-term flicker.

PLT Long-term flicker.

FHL Harmonic loss factor

FK K factor.

Vunb 
or Uunb

Negative-sequence phase-to-ground voltage unbalance factor (set-up with neutral). 
Negative-sequence phase-to-phase voltage unbalance factor (set-up without neutral).

Aunb Negative-sequence current unbalance factor.

Hz Network frequency.

U-h Harmonics in phase-to-phase voltage.

V-h Harmonics in phase-to-neutral voltage

A-h Harmonics in current.

S-h Harmonics in power.
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13. DATAVIEW® SOFTWARE

The DataView® PowerPad III Control Panel software supplied with the instrument is used to transfer the data recorded in the 
instrument to a computer. 

13.1. INSTALLING DATAVIEW®

DO NOT CONNECT THE INSTRUMENT TO THE COMPUTER BEFORE INSTALLING THE SOFTWARE AND 
DRIVERS.

NOTE: When installing, the user must have Administrative access rights during the installation. The user’s access rights 
can be changed after the installation is complete. DataView® must be reinstalled for each user in a multi-user system. 

When you purchase the instrument, the product package includes a USB drive containing DataView program files. To begin 
installation:

Insert the DataView drive into an available USB port on your computer.
If Autorun is enabled, an AutoPlay window appears on your screen. Click “Open folder to view files” to display the DataView
folder.
If Autorun is not enabled or allowed, use Windows Explorer to locate and open the USB drive labeled “DataView.”

When the DataView folder is open, find the file Setup.exe and double-click it to run the
installation program.

The DataView setup screen appears. In the upper left corner of the screen, choose the language version of the Setup
interface. (All Setup screens and dialogs will immediately appear in the selected language.) In the lower left corner are the
available installation options. In addition to the DataView software, you can select “Adobe Reader.” This links to the Adobe
web site where you can download the latest version of Reader. This program is required to view DataView .pdf documents.
The option Firmware Upgrades links to the website where you can check for new firmware updates for the instrument. Finally,
User Manuals displays a list of .pdf files contained in the USB drive that accompanies DataView. (DataView also comes with
a Help system that is installed with the program files.) To install DataView, select DataView in the Options list and click Install.

After a few moments a screen appears asking you whether or not you want to allow the DataView Setup program to make
changes to your computer. Click OK.

Select the language version of DataView you want to install (English, French, or Spanish) then click Next. (By default, the
language selected in step 3 is highlighted.).

You are now prompted to select the software you want to install. Each AEMC product family has its own specially designed
Control Panel. If you are performing a Complete install, by default all available Control Panels are selected

. Control Panels take up disk space on the computer; so unless you have other
types of AEMC instruments, we recommend that you select PowerPad III and deselect the rest. You should also check the
option DataView Core, which is a requirement if you plan to create DataView reports.
After you finish selecting and deselecting Control Panels and/or DataView Core, click Next.

The Setup program now informs you that it is ready to install DataView. If you want to review any of your previous selections,
click the Previous button to return to earlier screens. Otherwise, click Install to begin installation.

The InstallShield program installs the selected software. If an earlier version of the software is already installed on your
computer, for each selected program the InstallShield program will:

Ask you to confirm the installation of the program. Click Next.
Display a status bar indicating the progress of the installation.
Inform you when the program is installed. Click Finish to install the next selected program.

If the software is not installed (or if the installed software is the same version as the selected software), the software is installed 
without requesting confirmation.

When all programs are installed, a message appears informing you of this. Click Finish to return to the Setup screen. 

9. You can now select additional Setup options to install (see step 3 above). When finished, click Exit.

10. The DataView folder now appears on your computer desktop. This contains the DataView icon along with the PowerPad 

III Control Panel icon and the icon(s) for any other AEMC product Control Panel(s) you installed.
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13.2. POWERPAD III CONTROL PANEL

Clicking the PowerPad III Control Panel icon  opens the PowerPad III Control Panel:

Figure 13-1 

In general, core DataView features are for creating, viewing, editing, and storing DataView reports; while the PowerPad III Control 
Panel is for connecting to, configuring, viewing measurements on, and downloading data from the instrument. You can access all 
DataView features through either the DataView icon or the Control Panel icon. For users who interact with PowerPad III instruments, 
we recommend primarily using the PowerPad III Control Panel. However, there are situations where using the core DataView icon 
may be more convenient for some users, such as when viewing multiple archived reports from different AEMC product families. 

For further information about using the PowerPad III Control Panel, consult the Help system that comes with the product. Access 
this Help by (1) pressing F1, or (2) clicking the option Help in the PowerPad III Control Panel’s menu bar at the top of the screen.

13.3. CONNECTING TO A COMPUTER

Before you can use the PowerPad III Control Panel to communicate with your instrument, you must establish a connection between 
the instrument and the computer. To begin, ensure that you have installed DataView with the PowerPad III Control Panel. Also 
ensure that the instrument is connected to the computer via the provided USB cable. When you make this connection, drivers are 
installed as part of the DataView installation process.

If you need assistance during the connection process, press the Help button.

After the instrument is successfully connected, consult the PowerPad III Control Panel Help system for instructions about viewing 
real-time data on the instrument, downloading and viewing recorded sessions, creating DataView reports from the downloaded data, 
and configuring the instrument.
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14.4. ELECTROMAGNETIC COMPATIBILITY
Emissions and immunity in an industrial setting compliant with IEC 61326-1.

For electromagnetic emissions, the instrument belongs to group 1, class A, under standard EN55011. Class A devices are intended
for use in industrial environments. There may be difficulties ensuring electromagnetic compatibility in other environments, because of 
conducted and radiated disturbance.

For immunity to radio frequency fields, the instrument is intended for use at industrial sites under standard IEC61326-1.

For the AmpFlex® and MiniFlex® sensors:
An (absolute) influence of 2% may be observed on the current THD measurement in the presence of a radiated electric
field.
Influence of 0.5 A may be observed on the RMS current measurement in the presence of conducted radio frequencies.
Influence of 1 A may be observed on the RMS current measurement in the presence of a magnetic field.

14.5. POWER SUPPLY
14.5.1. EXTERNAL POWER SUPPLY
Range of use: 110 to 1000 V and DC to 440 Hz.
Input current: 0.8 ARMS maximum

14.5.2. BATTERY POWER SUPPLY
The instrument is supplied by a 9.6 V, 4000 mAh battery pack, consisting of eight rechargeable NiMH elements.

Battery 8 NiMH storage cells

Capacity 4000 mAh nominal

Nominal voltage 1.2 V per cell, 9.6 V total

Life at least 300 charge-discharge cycles

Charging current 1 A

Charging time approximately 5 hours

Service T° 32 to 122 °F (0 to 50 °C)

Charging T° 50 to 104 °F (10 to 40 °C)

Storage T° storage 30 days: -4 to 122 °F (-20 to 50 °C)

storage for 30 to 90 days: -4 to 104 °F (-20 to 40 °C)

storage for 90 days to 1 year: -4 to 86 °F (-20 to 30 °C)

If the instrument is to be left unused for an extended period, remove the battery (see § 16.3). 

14.5.3. CONSUMPTION

Typical consumption of the 
instrument on external power (mA)

Battery charging Battery charged

Active power (W) 17 6

Apparent power (VA) 30 14

RMS current (mA) 130 60

14.5.4. BATTERY LIFE
Battery life is 10 hours when the battery delivered with the instrument is fully charged, with the display screen ON. If the display
screen is OFF (saving energy), battery life is more than 15 hours.

14.5.5. DISPLAY UNIT
The display unit is an active matrix (TFT) LCD type with the following specifications: 

5.7” diagonal
resolution 320 x 240 pixels (1/4 VGA)
color
minimum luminosity 210 cd/m², typical 300 cd/m²
response time between 10 and 25 ms
angle of view 80° in all directions
excellent rendering from 32 to 122°F (0 to 50°C)
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15. FUNCTIONAL SPECIFICATIONS

15.1. REFERENCE CONDITIONS
This table indicates the reference conditions of the quantities used by default in the specifications listed in § 15.3.4. 

Parameter Reference conditions

Ambient temperature 73 ± 5 °F (23 ± 3 °C)

Humidity (relative humidity) [45 %; 75 %]

Atmospheric pressure [860 hPa; 1060 hPa]

Phase-to-neutral voltage [50 VRMS; 1000 VRMS] without DC (< 0.5 %)

Standard current circuit input voltage 

(Except Flex
®

type current sensors)

[30 mVRMS; 1 VRMS] without DC (< 0.5 %)
A

nom

(1)
1 VRMS

3 × A
nom

(1)
100 30 mVRMS

Unamplified Rogowski current circuit input voltage

(Flex
®
 type current sensors)

[11.73 mVRMS ; 391 mVRMS] without DC (< 0.5 %)
10 kARMS 391 mVRMS to 50 Hz
300 ARMS 11.73 mVRMS to 50 Hz

Amplified Rogowski current circuit input voltage

(Flex
®
 type current sensors)

[117.3 µVRMS ; 3.91 mVRMS] without DC (< 0.5 %)
100 ARMS 3.91 mVRMS to 50Hz
3 ARMS 117.3 µVRMS to 50 Hz

Frequency of electrical network 50 Hz ± 0.1 Hz or 60 Hz ± 0.1 Hz

Phase shift
0° (active power and energy) 
90° (reactive power and energy)

Harmonics < 0.1 %

Voltage unbalance < 10 %

Voltage ratio 1 (unity)

Current ratio 1 (unity)

Voltages measured (not calculated)

Current sensors actual (not simulated)

Power supply Battery only

Electric field
< 1 V.m-1 for [80 MHz ; 1 GHz[

0.3 V.m-1 for [1 GHz ; 2 GHz[
0.1 V.m-1 for [2 GHz ; 2.7 GHz]

Magnetic field < 40 A.m-1 DC (earth’s magnetic field)

(1) The values of Anom are given in the table below.

15.2. NOMINAL CURRENT ACCORDING TO TYPE OF SENSOR

Current sensor (except Flex
®
) Nominal RMS current 

(Anom) [A]
Lower limit of the reference range 

(3 × Anom ÷ 100) [A]

J93 clamp 3500 105

SR193 clamp 1000 30

MR193 clamp 1000 30

MN93 clamp 200 6

MN193 clamp (100 A) 100 3

SL261 clamp (10 mV/A) 100 3

SL261 clamp (100 mV/A) 10 0.3

MN193 clamp (5 A) 5 0.15

5 A adapter 5 0.15

Essailec
®

adapter 5 0.15
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15.3. ELECTRICAL CHARACTERISTICS

15.3.1. VOLTAGE INPUT CHARACTERISTICS
Range for use: 0 VRMS to 1000 VRMS AC+DC phase-to-neutral and neutral-to-earth.

0 VRMS to 2000 VRMS AC+DC phase-to-phase.
(on condition of compliance with 1000 VRMS with respect to earth in Cat III).

Input impedance: 1195 k (between phase and neutral and between neutral and earth).
Admissible overload: 1200 VRMS constant.

2000 VRMS for one second.

15.3.2.  CURRENT INPUT CHARACTERISTICS
Operating range: [0 V; 1 V] 
Input impedance: 1 M . 
Admissible overload: 1.7 VRMS constant. 

Flex® type current sensors (AmpFlex® and MiniFlex®) switch the current input to an integrator assembly (amplified or unamplified 
Rogowski channel) capable of interpreting the signals from Rogowski sensors. The input impedance is reduced to 12.4 k in this 
case.

15.3.3.  BANDWIDTH
Measurement channels: 256 points per period, i.e.:

50 Hz: 6.4 kHz (256 × 50 ÷ 2).
60 Hz: 7.68 kHz (256 × 60 ÷ 2).

Analogue 3-dB bandwidth: 76 kHz.

15.3.4.  INSTRUMENT SPECIFICATIONS (EXCLUDING CURRENT SENSOR)

Quantities concerning currents and voltages

Measurement
Measurement range without ratio

(with unity ratio) Display resolution
(with unity ratio)

Maximum intrinsic 
error

Minimum Maximum
Frequency (7) 40 Hz 70 Hz 10 mHz ±10 mHz

RMS
voltage(5)

simple 2 V 1000 V (1)

100 mV
V < 1000 V

±(0.5% + 200 mV)

1 V
V 1000 V

±(0.5% + 1 V)

compound 2 V 2000 V (2)

100 mV
U < 1000 V

±(0.5% + 200 mV)

1 V
U 1000 V

±(0.5% + 1 V)

Direct 
voltage 
(DC)(6)

simple 2 V 1200 V (3)

100 mV
V < 1000 V

±(1% + 500 mV)

1 V
V 1000 V

±(1% + 1 V)

compound 2 V 2400 V (3)

100 mV 
U < 1000 V

±(1% + 500 mV)

1 V
U 1000 V

±(1% + 1 V)

RMS ½
voltage

simple 2 V 1000 V (1)

100 mV 
V < 1000 V

±(0.8% + 1 V)
1 V

V 1000 V

compound 2 V 2000 V (2)

100 mV 
U < 1000 V

±(0.8% + 1 V)
1 V

U 1000 V

Peak 
voltage

simple 2 V 1414 V (4)

100 mV 
V < 1000 V

±(3% + 2 V)
1 V

V 1000 V

compound 2 V 2828 V (4)

100 mV 
U < 1000 V

±(3% + 2 V)
1 V

U 1000 V
Severity of short-term flicker (PST) 0 12 0.01 See corresponding table
Severity of long-term flicker (PLT) 0 12 0.01 Uncertainty of PST

Peak factor (PF) (voltage and 
current)

1 9.99 0.01

±(1% + 5 ct)
CF < 4

±(5% + 2 ct)
CF 4
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(1) Limitation of the MR193 and SL261 clamps
(2) Two-phase (opposite phases) – same note as (1)
(3) Limitation of the voltage inputs
(4) 1000 x 2 1414; 2000 x 2 2828
(5) Total RMS value and RMS value of the fundamental
(6) DC harmonic component (n= 0)
(7) For voltages > 5 V

Measurement
Measurement range without ratio

(with unity ratio) Display resolution 
(with unity ratio)

Maximum 
intrinsic error

Minimum Maximum

RMS
current(2)

J93 clamp 3 A 3500 A 1 A ±(0.5% + 1 A)

SR193 clamp 
MR193 clamp 1 A 1000 A

100 mA 
A < 1000 A

±(0.5% + 200 mA)

1 A
A 1000 A

±(0.5% + 1 A)

MN93 clamp 200 mA 200 A 100 mA ±(0.5% + 200 mA)

SL261 clamp (10 mV/A) 
MN193 clamp (100 A)

100 mA 100 A

10 mA 
A < 100 A

±(0.5% + 20 mA)

100 mA 
A 100 A

±(0.5% + 100 mA)

SL261clamp (100 mV/A) 10 mA 10 A

1 mA 
A < 10 A

±(0.5% + 2 mA)

10 mA 
A 10 A

±(0.5% + 10 mA)

MN193 clamp (5 A) 
5 A adapter 
Essailec® adapter

5 mA 5 A 1 mA ±(0.5% + 2 mA)

AmpFlex® (4)

MiniFlex® (4)

(10 kA)
10 A 10 kA

1 A
A < 10 kA

±(0.5% + 3 A)
10 A

A 10 kA

AmpFlex® (4)

MiniFlex® (4)

(6500 A)
10 A 6500 A

100 mA 
A < 1000 A

±(0.5% + 3 A)
1 A

A 1000 A

AmpFlex® (4)

MiniFlex® (4)

(100 A)
100 mA 100 A

10 mA 
A < 100 A

±(0.5% + 30 mA)
100 mA 

A 100 A

Direct 
current 
(DC)(3)

J93 clamp 3 A 5000 A 1A ±(1% + 1 A)

MR193 clamp 1 A 1300 A (1)

100 mA 
A < 1000 A

±(1% + 1 A)
1 A

A 1000 A

SL261 clamp (10 mV/A) 100 mA 100 A (1)

10 mA 
A < 100 A

±(1% + 100 mA)
100 mA 

A 100 A

SL261 clamp (100 mV/A) 10 mA 10 A (1)

1 mA 
A < 10 A

±(1% + 10 mA)
10 mA 

A 10 A

(1) In 1000 VRMS, category III, provided that the voltage between each of the terminals and earth does not exceed 1000 VRMS

(2) Total RMS value and RMS value of the fundamental

(3) DC harmonic component (n= 0)

(4) Sensors compatible with the instrument (see §1.2)
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Measurement
Measurement range without 

ratio (with unity ratio) Display resolution 
(with unity ratio)

Maximum intrinsic error
Minimum Maximum

RMS ½
current

J93 clamp 1 A 3500 A 1 A ± (1% + 1 A)

SR193 clamp 
MR193 clamp 1 A 1200 A

100 mA 
A < 1000 A

±(1% + 1 A)1 A
A 1000 A

MN93 clamp 200 mA 240 A 100 mA ±(1% + 1 A)

SL261 clamp (10 mV/A) 
MN193 clamp (100 A) 0.1A 120 A

10 mA 
A < 100 A

±(1% + 100 mA)100 mA 
A 100 A

SL261 clamp (100 
mV/A)

10 mA 12 A

1 mA 
A < 10 A

±(1% + 10 mA)10 mA 
A 10 A

MN193 clamp (5 A) 
5 A adapter 
Essailec® adapter

5 mA 6 A 1 mA ±(1% + 10 mA)

AmpFlex® (2)

MiniFlex® (2)

(10 kA)
10 A 10 kA

1 A
A < 10 kA

±(2.5% + 5 A)10 A
A 10 kA

AmpFlex® (2)

MiniFlex® (2)

(6500 A)
10 A 6500 A

100 mA 
A < 1000 A

±(2.5% + 5 A)1 A
A 1000 A

AmpFlex® (2)

MiniFlex® (2)

(100 A)
100 mA 100 A

10 mA 
A < 100 A

±(2.5% + 200 mA)100 mA 
A 100 A

Peak 
current (PK)

J93 clamp 1 A 4950 A (1) 1 A ±(1% + 2 A)

SR193 clamp 
MR193 clamp 1 A 1414 A (1)

1 A
A < 1000 A

±(1% + 2 A)1 A
A 1000 A

MN93 clamp 200 mA 282.8 A (1) 100 mA ±(1% + 2 A)

SL261 clamp (10 mV/A) 
MN193 clamp (100 A) 100 mA 141.4 A (1)

10 mA 
A < 100 A

±(1% + 200 mA)100 mA 
A 100 A

SL261 clamp (100 
mV/A)

10 mA 14.14 A (1)

1 mA 
A < 10 A

±(1% + 20 mA)10 mA 
A 10 A

MN193 clamp (5 A) 
5 A adapter 
Essailec® adapter

5 mA 7.071 A (1) 1 mA ±(1% + 20 mA)

AmpFlex® (2)

MiniFlex® (2)

(10 kA)
10 A 14.14 kA (1)

1 A
A < 10 kA

±(3 % + 5 A)10 A
A 10 kA

AmpFlex® (2)

MiniFlex® (2)

(6500 A)
10 A 9192 kA (1)

100 mA 
A < 1000 A

±(3% + 5 A)1 A
A 1000 A

AmpFlex® (2)

MiniFlex® (2)

(100 A)
100 mA 141.4 A (1)

10 mA 
A < 100 A

±(3% + 600 mA)100 mA 
A 100 A

(1) 3500 x 2 4,950; 1000 x 2 1,414; 200 x 2 282.8; 100 x 2 141.4; 10 x 2 14.14; 10,000 x 2 14,140; 6,500 x 2 9192
(2) Sensors compatible with the instrument (see §1.2).
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Quantities concerning powers and energies

Measurement
Measurement range without 

ratio (with unity ratio)
Display resolution
(with unity ratio)

Maximum intrinsic error

Minimum Maximum

Active power (P) (1)

Excluding Flex®

10 mW (3) 10 MW (4) 4 digits at most (5)

±(1%)
cos 0.8

±(1.5% + 10 ct)
0.2 cos < 0.8

AmpFlex®

MiniFlex®

±(1%)
cos 0.8

±(2.5% + 20 ct)
0.5 cos < 0.8

Reactive power 
(Q1)(2)

and non-active (N)

Excluding Flex®

10 mvar (3) 10 Mvar (4) 4 digits at most (5)

±(1%)
sin 0.5

±(1.5% + 10 ct)
0.2 sin < 0.5

AmpFlex®

MiniFlex®

±(1.5%)
sin 0.5

±(2.5% + 20 ct)
0.2 sin < 0.5

Distortion power (D) (7) 10 mvar (3) 10 Mvar (4) 4 digits at most (5)

±(4% + 20 ct)
if n 1, n (100 ÷ n) [%]

or

±(2% +(nmax × 0.5%) + 100 ct)

THDA 20 %f

±(2 % +(nmax × 0.7%) + 10 ct)

THDA > 20 %f

Apparent power (S) 10 mVA (3) 10 MVA (4) 4 digits at most (5) ±(1%)

DC power (Pdc) 20 mVA (8) 6 MVA (9) 4 digits at most (5)

Peak factor (PF) -1 1 0.001

±(1.5%)
cos 0.5

±(1.5% + 10 ct)
0.2 cos < 0.5

Active energy 
(Ph)(1)

Excluding Flex®

1 mWh 9,999,999 MWh (6) 7 digits at most (5)

±(1%)
cos 0.8

±(1.5%)
0.2 cos < 0.8

AmpFlex®

MiniFlex®

±(1%)
cos 0.8

±(1.5%)
0.5 cos < 0.8

Reactive energy
(Q h) (2) and
non-active
energy (N) (2)

Excluding Flex®

1 mvarh 9,999,999 Mvarh (6) 7 digits at most (5)

±(1%)
sin 0.5

±(1.5%)
0.2 sin < 0.5

AmpFlex®

MiniFlex®

±(1.5%)
sin 0.5

±(2.5%)
0.2 sin < 0.5

Distortion energy (Dh) 1 mvarh 9,999,999 Mvarh (6) 7 digits at most (5)

±(5.5%)
THDA 20 %f

±(1.5%) 
THDA > 20 %f

Apparent energy (Sh) 1 mVAh 9,999,999 MVAh (6) 7 digits at most (5) ±(1%)

DC energy (Pdch) 1 mWh 9,999,999 MWh (10) 7 digits at most (5)
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(1) Stated uncertainties on active power and energy measurements are maxima for |cos | = 1 and typical for other phase differences.

(2) Stated uncertainties on reactive power and energy measurements are maxima for |sin | = 1 and typical for other phase shifts.

(3) With MN193 clamp (5 A) or 5 A adapter or Essailec
®

adapter.

(4) With AmpFlex
®

or MiniFlex
®

for a 2-wire single-phase connection (phase-to-ground voltage).
(5) Resolution depends on the current sensor used and on the value to be displayed.

(6) Energy is equivalent to more than 114 years of the associated maximum power (unity ratios).
(7) nmax is the highest order for which the harmonic ratio is non-zero.

(8) With SL261 clamp (100 mV/A).

(9) With J93 clamp, for a 2-wire single-phase connection (phase-to-ground voltage).

(10) Energy corresponds to more than 190 years at maximum power Pdc (unit ratios).

Quantities associated with power

Measurement
Measurement range

Display resolution Maximum intrinsic error
Minimum Maximum

Phase differences of fundamentals -179° 180° 1° ±2°

cos (DPF) -1 1 0.001 ±1° for 
±5 ct for cos 

tan -32.77 
(1)

32.77
(1)

0.001
tan < 10

±1° for 
0.01

tan 10

Voltage unbalance (UNB) 0% 100% 0.1%

±3 ct
UNB 10%

±10 ct
UNB > 10%

Current unbalance (UNB) 0% 100% 0.1% ±10 ct

(1) |tan | = 32,767 corresponds to = ±88.25° + k × 180° (k being a natural number)
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Quantities concerning the spectral composition of the signals

Measurement
Measurement range

Display resolution Maximum intrinsic error
Minimum Maximum

Voltage harmonic ratio ( n) 0 %
1500 %f
100 %r

0.1 %

n < 1000 %
±(2.5 % + 5 ct)

1 %

n 1000 %

Current harmonic ratio ( n)
(non-Flex®)

0 %
1500 %f
100 %r

0.1 %

n < 1000 %
±(2 % + (n × 0.2 %) + 10 ct)

n 25

1 %

n 1000 %
±(2 % + (n × 0.6 %) + 5 ct)

n > 25

Current harmonic ratio ( n)
(AmpFlex® & MiniFlex®)

0 %
1500 %f
100 %r

0.1 %

n < 1000 %
±(2 % + (n × 0.3 %) + 5 ct)

n 25

1 %

n 1000 %
±(2 % + (n × 0.6 %) + 5 ct)

n > 25

Total voltage harmonic distortion (THD) 
(referred to the fundamental) of voltage

0 % 999.9 % 0.1 % ±(2.5 % + 5 ct)

Total current harmonic distortion (THD) 
(referred to the fundamental) of current 
(non-Flex®)

0 % 999.9 % 0.1 %

±(2.5 % + 5 ct)
if n 1. n (100 ÷ n) [%]

or

±(2 % + (nmax × 0.2 %) + 5 ct)
nmax 25

±(2 % + (nmax × 0.5 %) + 5 ct)
nmax > 25

Total current harmonic distortion (THD) 
(referred to the fundamental) of current 
(AmpFlex® & MiniFlex®)

0 % 999.9 % 0.1 %

±(2.5 % + 5 ct)
if n 1. n (100 ÷ n2) [%]

or

±(2 % + (nmax × 0.3 %) + 5 ct)
nmax 25

±(2 % + (nmax × 0.6 %) + 5 ct)
nmax > 25

Total voltage harmonic distortion (THD) 
(referred to the signal without DC) of 
voltage

0 % 100 % 0.1 % ±(2.5 % + 5 ct)

Total current harmonic distortion (THD) 
(referred to the signal without DC) of 
current (non-Flex®)

0 % 100 % 0.1 %

±(2.5 % + 5 ct)
if n 1. n (100 ÷ n) [%]

or

±(2 % + (nmax × 0.2 %) + 5 ct)
nmax 25

±(2 % + (nmax × 0.5 %) + 5 ct)
nmax > 25

Total current harmonic distortion (THD) 
(referred to the signal without DC) of 
current (AmpFlex® & MiniFlex®)

0 % 100 % 0.1 %

±(2.5 % + 5 ct)
if n 1. n (100 ÷ n2) [%]

or

±(2 % + (nmax × 0.3 %) + 5 ct)
nmax 25

±(2 % + (nmax × 0.6 %) + 5 ct)
nmax > 25

Harmonic loss factor (FHL) 1 99.99 0.01

±(5 % + (nmax × 0.4 %) + 5 ct)
nmax 25

±(10 % + (nmax × 0.7 %) + 5 ct)
nmax > 25

K factor (FK) 1 99.99 0.01

±(5 % + (nmax × 0.4 %) + 5 ct)
nmax 25

±(10 % + (nmax × 0.7 %) + 5 ct)
nmax > 25

Phase shifts of harmonics (order 2) -179° 180° 1° ±(1.5° + 1° x (n ÷ 12.5)

NOTE: nmax is the highest order for which the harmonic ratio is non-zero.
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Measurement
Measurement range

(with unity ratio)
Display 

resolution (with 
unity ratio)

Maximum intrinsic error
Minimum Maximum

RMS
harmonic 
voltage 
(order n 2)

simple 2 V 1000 V (1)

100 mV
V < 1000 V

±(2.5 % + 1 V)
1 V

V 1000 V

compound 2 V 2000 V (2)

100 mV
U < 1000 V

±(2.5 % + 1 V)
1 V

U 1000 V

RMS
distortion 
voltage

simple (Vd) 2 V 1000 V (1)

100 mV
V < 1000 V

±(2.5 % + 1 V)
1 V

V 1000 V

compound (Ud) 2 V 2000 V (2)

100 mV
U < 1000 V

±(2.5 % + 1 V)
1 V

U 1000 V

RMS
harmonic 
current 
(order n 2)

J93 clamp 1 A 3500 A 1 A
±(2 % + (n x 0.2%) + 1 A)

n 25

SR193 clamp 
MR193 clamp 1 A 1000 A

100 mA
A < 1000 A

±(2 % + (n x 0.2%) + 1 A)
n 25

1 A
A 1000 A

±(2 % + (n x 0.5%) + 1 A)
n > 25

MN93 clamp 200 mA 200 A 100 mA

±(2 % + (n x 0.2%) + 1 A)
n 25

±(2 % + (n x 0.5%) + 1 A)
n > 25

SL261 clamp (10 
mV/A) MN193
clamp (100 A)

100 mA 100 A

10 mA
A < 100 A

±(2 % + (n x 0.2%) + 100 mA)
n 25

100 mA
A 100 A

±(2 % + (n x 0.5%) + 100 mA)
n > 25

SL261 clamp 
(100 mV/A) 10 mA 10 A

1 mA
A < 10 A

±(2 % + (n x 0.2%) + 10 mA)
n 25

10 mA
A 10 A

±(2 % + (n x 0.5%) + 10 mA)
n > 25

MN193 clamp (5 
A) 5 A adapter
Essailec®

adapter

5 mA 5 A 1 mA

±(2 % + (n x 0.2%) + 10 mA)
n 25

±(2 % + (n x 0.5%) + 10 mA)
n > 25

AmpFlex® (4)

MiniFlex® (4)

(10 kA)
10 A 10 kA

1 A
A < 10 kA

±(2 % + (n x 0.3%) + 1 A + (AfRMS (3) x 0.1%))
n 25

10 A
A 10 kA

±(2 % + (n x 0.6%) + 1 A + (AfRMS (3) x 0.1%))
n > 25

AmpFlex® (4)

MiniFlex® (4)

(6500 A)
10 A 6,500 A

100 mA
A < 1000 A

±(2 % + (n x 0.3%) + 1 A + (AfRMS (3) x 0.1%))
n 25

1 A
A 1000 A

±(2 % + (n x 0.6%) + 1 A + (AfRMS (3) x 0.1%))
n > 25

AmpFlex® (4)

MiniFlex® (4)

(100 A)
100 mA 100 A

10 mA
A < 100 A

±(2 % + (n x 0.2%) + 30 pt)
n 25

100 mA
A 100 A

±(2 % + (n x 0.5%) + 30 pt)
n > 25

(1) nmax is the highest order for which the harmonic ratio is non-zero.

(2) Two-phase (opposite phases) – same note as (1).

(3) RMS value of the fundamental.

(4) Sensors compatible with the instrument (see §1.2).
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Measurement
Measurement range

(with unity ratio)
Display 

resolution
(with unity ratio)

Maximum intrinsic error
Minimum Maximum

RMS
distortion 
current
(Ad) (1)

J93 clamp 1 A 3500 A 1 A ±((nmax x 0.4%) + 1 A)

SR193 clamp MR193
clamp 1 A 1000 A

100 mA 
A < 1000 A

±((nmax x 0.4%) + 1 A)
1 A

A 1000 A

MN93 clamp 200 mA 200 A 100 mA ±((nmax x 0.4%) + 1 A)

SL261 clamp (10 mV/A) 
MN193 clamp (100 A)

0.1A 100 A

10 mA
A < 100 A

±((nmax x 0.4%) + 100 mA)
100 mA

A 100 A

SL261 clamp (100 
mV/A) 10 mA 10 A

1 mA
A < 10 A

±((nmax x 0.4%) + 10 mA)
10 mA

A 10 A

MN193 clamp (5 A)
5 A adapter
Essailec® adapter

5 mA 5 A 1 mA ±((nmax x 0.4%) + 10 mA)

AmpFlex® (2)

MiniFlex® (2)

(10 kA)
10 A 10 kA

1 A
A < 10 kA

±((nmax x 0.4%) + 1 A)
10 A

A 10 kA

AmpFlex® (2)

MiniFlex® (2)

(6500 A)
10 A 6500 A

100 mA
A < 1000 A

±((nmax x 0.4%) + 1 A)
1 A

A 1000 A

AmpFlex® (2)

MiniFlex® (2)

(100 A)
100 mA 100 A

10 mA
A < 100 A

±(nmax x 0.5%) + 30 pt)
100 mA

A 100 A

(1) In 1000 VRMS, category III, provided that the voltage between each of the terminals and earth does not exceed 1000 VRMS.
(2) Sensors compatible with the instrument (see §1.2).

Severity of short-term flicker

Maximum intrinsic error of the short-term flicker severity measurement (PST)

Rectangular variations 
per minute

(50% duty cycle)

120 V lamp
60 Hz network

230 V lamp
50 Hz network

1 PST [0.5 ; 4] ± 5% PST [0.5 ; 4] ± 5%

2 PST [0.5 ; 5] ± 5% PST [0.5 ; 5] ± 5%

7 PST [0.5 ; 7] ± 5% PST [0.5 ; 8] ± 5%

39 PST [0.5 ; 12] ± 5% PST [0.5 ; 10] ± 5%

110 PST [0.5 ; 12] ± 5% PST [0.5 ; 10] ± 5%

1620 PST [0.25 ; 12] ± 15% PST [0.25 ; 10] ± 15%

Range of current and voltage ratios

Ratio Minimum Maximum

Voltage
100

1000 x 3

9,999,900 x 3

0.1

Current (1) 1 60,000 / 1

(1) Only for the MN193 clamp (5 A), the 5 A adapter and the Essailec® adapter.
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Measurement ranges after application of the ratios

Measurement

Measurement range

Minimum
with minimum ratio(s)

Maximum
with maximum ratio(s)

RMS & RMS ½ voltage simple 120 mV 170 GV

compound 120 mV 340 GV

Direct voltage (DC) simple 120 mV 200 GV

compound 120 mV 400 GV

Peak voltage (PK) simple 160 mV 240 GV

compound 320 mV 480 GV

RMS & RMS ½ current 5 mA 300 kA

Direct current (DC) 10 mA 5 kA

Peak current (PK) 7 mA 420 kA

Active power (P) 600 µW 51 PW (3)

DC power (Pdc) 1.2 mW 1 PW (3)

Reactive power (Q1)

non-active (N) and
distortion power (D)

600 µvar 51 Pvar (3)

Apparent power (S) 600 µVA 51 PVA (3)

Active energy (Ph) 1 mWh 9 999 999 EWh (1)

DC energy (Pdch) 1 mWh 9 999 999 EWh (2)

Reactive energy (Q1h) 

non-active (Nh) and
distortion energy (Dh)

1 mvarh 9 999 999 Evarh (1)

Apparent energy (Sh) 1 mVAh 9 999 999 EVAh (1)

(1) Energy corresponds to more than 22,000 years of the associated maximum power (maximum ratios).

(2) Energy Pdch corresponds to more than 1 million years at maximum power Pdc (maximum ratios).

(3) Maximum value calculated for a 2-wire single-phase connection (phase-to-ground voltage).
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15.3.5. CURRENT SENSOR SPECIFICATIONS (AFTER LINEARIZATION)
Sensor errors are offset by a typical correction inside the instrument. This typical correction, applied to the phase and amplitude, 
depends on the type of sensor connected (detected automatically) and the gain in the current acquisition channel used.

The RMS current measurement error and phase error are additional errors (which must therefore be added to the instrument errors), 
indicated as influences on the calculations carried out by the analyzer (powers, energies, power factors, tangents, etc.).

Type of sensor RMS current (Arms) Maximum error for Arms Maximum error for 

AmpFlex® (1)

6500 A / 10 kA

[10 A ; 100 A[ ±3 % ±1°

[100 A ; 10 kA] ±2 % ±0.5°

MiniFlex® (1)

6500 A / 10 kA

[10 A ; 100 A[ ±3 % ±1°

[100 A ; 10 kA] ±2 % ±0.5°

AmpFlex® (1)

100 A

[100 mA ; 100 A] ±3 % ±1°

MiniFlex® (1)

100 A

[100 mA ; 100 A] ±3 % ±1°

J93 clamp 
3500 A

[3 A ; 50 A[ - -

[50 A ; 100 A[ ±(2 % + 2.5 A) ±4°

[100 A ; 500 A[ ±(1.5 % + 2.5 A) ±2°

[500 A ; 2000 A[ ±1 % ±1°

[2000 A ; 3500 A] ±1 % ±1.5°

]3500 A ; 5000 A] DC ±1 % -

SR193 clamp 
1000 A

[1 A ; 10 A[ ±0.8 % ±1°

[10 A ; 100 A[ ±0.3 % ±0.5°

[100 A ; 1000 A] ±0.2 % ±0.3°

MR193 clamp 
1000 A

[1 A ; 10 A[ ±(1.5 % + 1 A) -

[10 A ; 100 A[ ±(1.5 % + 1 A) ±2°

[100 A ; 200 A[ ±3 % ±1.5°

[200 A ; 800 A[ ±3 % ±1.5°

[800 A ; 1000 A[ ±5 % ±1.5°

]1000 A ; 1300 A] DC ±5 % -

MN93 clamp 
200 A

[200 mA ; 500 mA[ - -

[500 mA ; 10 A[ ±(3 % + 1 A) -

[10 A ; 40 A[ ±(2.5 % + 1 A) ±3°

[40 A ; 100 A[ ±(2.5 % + 1 A) ±3°

[100 A ; 200 A] ±(1 % + 1 A) ±2°

MN193 clamp 
100 A

[100 mA ; 1 A[ ±(0.7 % + 2 mA) ±1.5°

[1 A ; 100 A] ±0.7 % ±0.7°

SL261 clamp (10 mV/A) 
100A

[100 mA ; 40 A[ ±(2 % + 50 mA) ±0.5°

[40 A ; 100 A] ±7.5 % ±0.5°

SL261 clamp (100 mV/A) 
10A

[10 mA ; 10 A] ±(1.5 % + 50 mA) ±1°

Clamp MN193
5 A

[5 mA ; 50 mA[ ±(1 % + 100 µA) ±1.7°

[50 mA ; 500 mA[ ±1 % ±1°

[500 mA ; 5 A] ±0.7 % ±1°

5 A adapter

Essailec® adapter

[5 mA ; 50 mA[ ±(1 % + 1.5 mA) ±1°

[50 mA ; 1 A[ ±(0.5 % + 1 mA) ±0°

[1 A ; 5 A] ± 0.5 % ±0°

(1) Sensors compatible with the instrument (see §1.2).

NOTE: This table does not take into account possible distortion of the measured signal (THD) because of the physical 
limitations of the current sensor (saturation of the magnetic circuit or of the Hall-effect cell). Class B under standard 
IEC61000-4-30.
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15.4. CLASS B UNDER STANDARD IEC 61000-4-30

15.4.1. INSTRUMENT CONFORMITY
The instrument and DataView PowerPad III Control Panel software are compliant with class B of standard IEC61000-4-30 for the 
following parameters:

Industrial frequency
Supply voltage amplitude
Flicker
Supply voltage brownouts
Temporary overvoltages at industrial frequency
Supply voltage blackouts
Voltage transients
Supply voltage unbalance
Voltage harmonics

To ensure this compliance, trend recordings (Trend mode) must be made with:
Recording period of one second
Vrms and Urms selected
V-h01 and U-h01 selected

15.4.2. UNCERTAINTIES AND MEASUREMENT RANGES

Parameter Range Uncertainty Udin

Industrial frequency [42.5 Hz ; 69 Hz] ±10 mHz [50 V ; 1000 V]

Supply voltage amplitude [50 V ; 1000 V] ±1 % of Udin [50 V ; 1000 V]

Flicker [0.25 ; 12] See the corresponding tables V {120 V ; 230 V}
U {207 V ; 400 V}

Supply voltage 
brownouts

Residual voltage [5 % of Udin ; Udin] ±2 % of Udin

[50 V ; 1000 V]
Duration [10 ms ; 65,535 days]

80 ppm ±10 ms (maximum)
30 ppm ±10 ms (typical)

Temporary 
overvoltages at 
industrial frequency

Maximum 
amplitude [Udin ; 150 % of Udin] ±2 % of Udin

[50 V ; 1000 V]
Duration [10 ms ; 65,535 days] 80 ppm ±10 ms (maximum)

30 ppm ±10 ms (typical)

Supply voltage 
blackouts

Duration [10 ms ; 65,535 days] 80 ppm ±10 ms (maximum)
30 ppm ±10 ms (typical) [50 V ; 1000 V]

Supply voltage unbalance [0 % ; 10 %] ±0.3 % or ±3 ct [50 V ; 1000 V]

Voltage harmonics
Rate [0 % ; 1500 %] ±(2.5 % + 5 ct)

[50 V ; 1000 V]Voltage [2 V ; 1000 V] ±(2.5 % + 1 V)

15.4.3. REAL-TIME CLOCK UNCERTAINTY
The uncertainty of the real-time clock is 80 ppm at most (instrument 3 years old used at an ambient temperature of 122°F [50°C]). 
With a new instrument at 77°F (25°C), this uncertainty is only 30 ppm.
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16.5. FIRMWARE UPDATE
AEMC on occasion may update the firmware that controls instrument operation. These updates are available for free download from 

and downloading updates as they become available. Upgrade instructions are included on the web site.

To check the current firmware revision running on your instrument, press to display the Configuration menu, then select the 
About option. This displays the About screen (see Figure 4-24), which includes the firmware version number currently running on the 
instrument. Compare this number against the firmware version posted on the AEMC Downloads site to determine whether or not your 
instrument should be updated.

Firmware update erases all data (configuration, alarm campaigns, snapshots, inrush current capture, transient detection, 
trend recordings). Save any data you want to keep to a computer via the DataView PowerPad III Control Panel (see §13)
before updating firmware.
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REPAIR AND CALIBRATION

To ensure that your instrument meets factory specifications, we recommend that it be scheduled back to our factory Service Center at 
one-year intervals for recalibration, or as required by other standards or internal procedures. For instrument repair and calibration:

You must contact our Service Center for a Customer Service Authorization Number (CSA#). This will ensure that when your instrument 
arrives, it will be tracked and processed promptly. Please write the CSA# on the outside of the shipping container. If the instrument is 
returned for calibration, we need to know if you want a standard calibration, or a calibration traceable to N.I.S.T. (Includes calibration 
certificate plus recorded calibration data).

Costs for repair, standard calibration, and calibration traceable to N.I.S.T. are available.

NOTE: You must obtain a CSA# before returning any instrument.

TECHNICAL AND SALES ASSISTANCE 

If you are experiencing any technical problems, or require any assistance with the proper operation or application of your 
instrument, please call, fax or e-mail our technical support team:

LIMITED WARRANTY

The instrument is warranted to the owner for a period of three years from the date of original purchase against defects in 
manufacture. This limited warranty is given by AEMC® Instruments, not by the distributor from whom it was purchased. This 
warranty is void if the instrument has been tampered with, abused, or if the defect is related to service not performed by AEMC®

Instruments.

The warranty does not apply in the following cases:
Inappropriate use of the equipment or use with incompatible equipment
Modifications made to the equipment without the explicit permission of the manufacturer’s technical staff
Work done on the device by a person not approved by the manufacturer
Adaptation to a particular application not anticipated in the definition of the equipment or not indicated in this user’s manual
Damage caused by shocks, falls, or floods

Please print the online Warranty Coverage Information for your records.

What AEMC® Instruments will do:
If a malfunction occurs within the warranty period, you may return the instrument to us for repair, provided we have your warranty 
registration information on file or a proof of purchase. AEMC® Instruments will, at its option, repair or replace the faulty material.

www.GlobalTestSupply.comFind Quality Products Online at: sales@GlobalTestSupply.com


