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10 Power Quality Analyzer PowerPad® IV Model 8345

1.1 PRECAUTIONS FOR USE

This instrument complies with safety standard IEC/EN 61010-2-030
or BS EN 61010-2-030. The leads comply with IEC/EN 61010-031 or 
BS EN 61010-031. The current sensors comply with IEC/EN 61010-2-032 or 
BS EN 61010-2-032 for up to 600 V in CAT IV.

Failure to observe the precautions for use may create a risk of electric shock, 

Only competent and accredited personnel may perform troubleshooting or 
metrological checks

The operator and responsible authority must read and understand the various 
precautions to take before and during use

The operator must have knowledge and awareness of electrical hazards when 
using this instrument

that the instrument provides may become compromised and endanger you

Do not use the instrument on networks that exceed the instrument’s 

Do not use the instrument if it seems to be damaged, incomplete, or 
improperly closed

Do not use the instrument without its battery

Before each use, check the condition of the insulation on the leads, housing, 
and accessories. Any item with deteriorated insulation (even partially) must be 
set aside for repair or scrapping

Ensure that your instrument is completely dry before use. If it is wet, you must 
dry it completely before connecting or using it

Use only the supplied leads and accessories. If you use any leads or 
accessories with lower voltage or category ratings, you are limited to lowest 
voltage or category rating

Use personal protection equipment when appropriate

Keep your hands away from the instrument’s terminals

probes, and alligator clips

Use only the manufacturer-provided power supply unit and battery pack 

At hazardous voltages, certain current sensors must not be placed on or 
removed from bare conductors. Please refer to each sensor’s data sheet and 
comply with their handling instructions

1.2 RECEIVING YOUR SHIPMENT

Upon receiving your shipment, make sure that the contents are consistent with 
the packing list. Notify your distributor of any missing items. If the equipment 

distributor at once with a detailed description of any damage. Save the damaged 
packing container to substantiate your claim.
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1.3 ORDERING INFORMATION

PowerPad® .......................................Cat. #2136.35

Includes meter, extra-large tool bag, internal carrying pouch, hand strap, USB 

ID markers, power adapter (PA32ER) with US power cord, two 6 ft stackable 

PA32ER, SD Card, one power plug adaptor for PA32ER, 5.8 A·h Li-ion battery 
pack, quick start guide, and USB stick with DataView® software and user manual.

PowerPad® ............Cat. #2136.36

Includes meter, extra-large tool bag, internal carrying pouch, hand strap, four 

clips, twelve color-coded input ID markers, power adapter (PA32ER) with US 

clips for power adapter PA32ER, SD Card, one power plug adaptor for PA32ER, 
5.8 A·h Li-ion battery pack, quick start guide, and USB stick with DataView®

software and user manual.

AC/DC Current Probe Model MR193-BK.........................................Cat. #2140.28

AC Current Probe Model MN93-BK................................................. Cat. #2140.32

AC Current Probe Model SR193-BK................................................Cat. #2140.33

AmpFlex® Model 193-24-BK ............................................................Cat. #2140.34

AmpFlex® Model 193-36-BK ........................................................... Cat. #2140.35

AC Current Probe Model MN193-BK............................................... Cat. #2140.36

MiniFlex® Sensor Model MA193-10-BK ...........................................Cat. #2140.48

MiniFlex® Sensor Model MA193-14-BK ...........................................Cat. #2140.50

AC Current Probe Model MN94........................................................Cat. #2140.81

AC/DC Current Probe Model E94..................................................... Cat. #2140.82

Magnetic Hook for use with PowerPad®  IV Model 8345.................Cat. #5100.16

Calibration Interface Adapter for Data Logger
Models L104, L564, PowerPad® and PEL Series ............................Cat. #6000.07 

1.3.2 Replacement Parts

Carrying Bag ....................................................................................Cat. #2133.76

Lead - Set of 5, 10 ft (3M) Black Leads w/5 Black Alligator Clips.... Cat. #2140.43

Lead - One 10 ft (3 M) Black Lead w/1 Black Alligator Clip .............Cat. #2140.44

Cable - Replacement 5 ft USB Cable .............................................. Cat. #2140.46

Sensor - MiniFlex® Sensor Model MA194-24-BK ............................Cat. #2140.80

Battery-5.8 AH 64 WH Li-ion Battery Pack .....................................Cat. #2960.47

Adapter - Replacement Power Plug Adapter for PA32ER ...............Cat. #5100.14

Adapter - Replacement 1000 V PA32ER Power Supply
for Model 8345 .................................................................................Cat. #5100.15
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2. PRODUCT FEATURES

2.1 DESCRIPTION

The PowerPad® IV Model 8345 is a portable, three-phase power quality 
analyzer that complies with the standards governing the methods of power 
quality measurement, IEC 61000-4-30, Class A. 

The 8345 can be used to:

Measure RMS values, powers, and disturbances of power distribution 
networks

The Model 8345 has a wide array of features that include the following:

Less than 0.1 % uncertainty for voltage measurements and less than 1 % 
uncertainty for current measurements

Large selection of current sensors for measurements that range from a few 
milliamperes to several kiloamperes

Built-in rechargeable battery

Compact and impact-resistant housing

Large, color, touch-screen graphic display unit

SD card for storing a large quantity of measurements and photographs that 
can be read directly on a PC. You can also use a USB drive (optional)

Communication via USB, Wi-Fi, or Ethernet

Remote control from a PC, tablet, or smartphone via the remote user 
interface (VNC)

Application software for processing recorded data and generating reports

The 8345 has recording functions for various measurements and calculations:

RMS values of AC voltages up to 1000 V between terminals. Using ratios, 
the instrument can reach hundreds of gigavolts

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

Detection of current sensor types and powering of the sensor, if necessary

DC component of voltages and currents (neutral included)

RMS voltage and current over minimum and maximum half-cycles 
(neutral excluded)

Direct, inverse, and zero sequence voltages and current unbalance

Inrush current for motor start-up applications

Peak values of voltages and currents (neutral included)

50 Hz and 60 Hz network frequency
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14 Power Quality Analyzer PowerPad® IV Model 8345

Current and voltage crest factors (neutral included)

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

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

Log of events, such as voltage dips, voltage swells, interruptions, transients, 
rapid voltage changes (RVC), and synchronization

Total harmonic distortion of currents and voltages (neutral excluded) 
referred to the fundamental (THD in %f)

Total harmonic distortion of currents and voltages (neutral included) referred 
to the AC RMS value (THD in %r)

Active, reactive (capacitive and inductive), non-active, distorting, and 
apparent power, per phase and total (neutral excluded)

Distorting RMS value (d) for currents and voltages (neutral excluded)

st) (neutral excluded)

lt) (neutral excluded)

Active, reactive (capacitive and inductive), non-active distorting, and 
apparent energy, per phase and total (neutral excluded)

Energy valuation (€, $, £, etc.) with a basic rate and 8 special rates

Current and voltage harmonics (neutral included) up to order 63: RMS 
value, percentages referred to the fundamental (%f) (neutral excluded) or to 
the total RMS value (%r), minimum and maximum, and harmonic 
sequence level

Apparent harmonic power (neutral excluded) up to order 63: percentages 
referred to the fundamental apparent power (%f) or to the total apparent 
power (%r), minimum and maximum of one order level

Current and voltage interharmonics up to order 62 (neutral included)

Synchronization with UTC with a choice of time zone

Monitoring mode to check the compliance of the voltages

Information signals on the CPL (MSV)

The 8345 has functions to display the following:

Waveforms for voltages and currents

Bargraphs of voltage and current harmonics

Screenshots

Instrument information, such as the serial number, software version, MAC, 
Ethernet, USB, Wi-Fi addresses, and more

Recordings for trends, alarms, transients, and inrush currents
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Time-stamping

Programming the recording’s beginning and end

Representation, in barcharts or curves, of mean values for many 
parameters as a function of time, with or without the MIN-MAX

Transient detection and recording for a chosen duration and on a chosen 
date (the number of transients is limited by the SD card's size)

Programming of the transient recording’s beginning and end

Recording of 4 complete cycles in the 8 acquisition channels (one recording 
before the transient-triggering event and three after)

Possibility of capturing shock waves up to 12 kV over a duration of 1 ms

A list of alarms recorded as a function of the thresholds programmed in the 

Programming the session’s beginning and end

The inrush current function displays the following useful parameters for studying 
motor start-up.

Instantaneous values of the current and voltage at the cursor's position

Absolute maximum instantaneous current and voltage over the starting event

Half-cycle RMS current and voltage (neutral excluded) at the 
cursor’s location

Maximum half-cycle RMS current and voltage (over the starting event)

Instantaneous network frequency at the cursor's position

Maximum, mean, and minimum instantaneous network frequency over the 
entire starting event

Time of motor start-up

Monitoring function: trend, transient and alarm recording

Set the date and time

Adjust the brightness

Choose the colors of the curves

Choose the night mode display

Choose the language
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16 Power Quality Analyzer PowerPad® IV Model 8345

Choose the calculation methods: whether non-active quantities are 

reference for levels of harmonics, and the calculation of PLT (sliding window 
or not)

Choose the distribution system: single-phase, two-phase, or three-phase 
with or without neutral

Choose the connection method: standard, 2 elements, or 2½ elements

Erase the data (total or partial)

Display the current sensors: detected, not detected, not managed, 
simulated, or impossible to simulate (2-element connection method)

Adjust the voltage and current ratios, transduction ratios, and sensitivity

2.2 OVERALL VIEW

N L1 L2 L3 N L1 L2 L3

Measurement terminals

Touch screen

Function buttons 
(Yellow buttons)

Help button

USB port SD card slot

Mode buttons 
(Violet buttons)

Navigation buttons

Return button

Screenshot button

ON/OFF button
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2.3 MEASUREMENT TERMINALS

2.4 SIDE CONNECTORS

1000V CAT IV

L2L1N L3L2L1N L3

GND

4 current input terminals
(for current sensors) 5 voltage input terminals

Strap attachment point

Kensington lock

RJ45 connector for Ethernet connection

USB type B connector for connection to a PC

Special 4-point connector for the power supply. Used to charge 
the battery or operate the instrument on external power
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20 Power Quality Analyzer PowerPad® IV Model 8345

2.8.3 The Other Buttons

Button See §

§ 4.3

Screenshots button § 14

Help button § 15

The functions of the yellow buttons depend on the selected mode and context. 
A button’s function for each screen is shown at the bottom of the display.

2.9 INSTALLING THE COLOR CODES

To identify the cords and the input terminals, you can color-code them using the 
colored markers provided with the instrument.

1.
large sectors are for the current terminals, and the small sectors are for the 
voltage terminals.

2. Clip two rings of the same color onto the ends of the cord that will connect 
to the terminal.

Large sectors for current terminals Small sectors for voltage terminals

The same color as 
the terminal
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15. HELP

The  button will give you information about the various button functions and 
symbols used for the in-progress display mode. Some modes, like Power mode, 
have three available help screens, while others, like Waveform mode, only have 
two help screens.

Examples of a help screen in Power mode are below.

 for the selected mode

The second page describes the display functions for the selected mode

ols for the selected mode

First page

Selected mode (power)

Second page

Third page
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17. TECHNICAL SPECIFICATIONS

The 8345 complies with standard IEC 61000-4-30, Class A. 

17.1 REFERENCE CONDITIONS

Environmental 
Conditions

Ambient temperature 23 °C ± 3 °C 

Relative humidity (40 to 75) % RH

Atmospheric pressure (860 to 1060) hPa

< 1 V/m from (80 to 1000) MHz

< 3 A/m AC (50/60 Hz)

Instrument 

Voltage ratio 1

Current ratio 1

Voltages Measured (not calculated)

Current sensors Real (not simulated)

Auxiliary power supply voltage 230 V ± 1 % or 120 V ± 1 %

Instrument warm up 1 h
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Electrical 
System

Phases 3 phases available 
(for three-phase systems)

DC components of voltage 
and current No

Waveform Sine wave

Electrical network frequency 50 Hz ± 0.5 Hz or 60 Hz ± 0.5 Hz

Voltage amplitude

Udin ± 1 %
Phase-to-neutral voltage 
between 100 V and 400 V
Phase-to-phase voltage 

between 200 V and 1000 V

Flicker Pst < 0.1

Voltage unbalance

u0 = 0 % and u2 = 0 %
Phase modulus: 

100 % ± 0.5 % Udin

Phase angles: 
L1: 0 ° ± 0.05 °

L2: -120 ° ± 0.05 ° 
L3: 120 ° ± 0.05 °

Harmonics <3 % Udin

Interharmonics <0.5 % Udin

Input voltage on the current 
terminals for current sensors 

(except AmpFlex® and 
MiniFlex®)

30 mVRMS to 1000 mVRMS without DC
1 VRMS <=> Anom

(1)

30 mVRMS <=> 3 × Anom
(1) / 100

Input voltage on current 
terminals for AmpFlex® and 

MiniFlex® (10 kA)

11.73 mVRMS to 391 mVRMS without DC
11.73 mVRMS at 50 Hz <=> 300 ARMS

391 mVRMS at 50 Hz <=> 10 kARMS

Electrical 
System

(cont.)

Input voltage on current 
terminals for AmpFlex® and 

MiniFlex® (1000 A range)

1.173 mVRMS to 39.1 mVRMS without DC
1.173 mVRMS at 50 Hz <=> 30 ARMS

39.1 mVRMS at 50 Hz <=> 1000 ARMS

Input voltage on current 
terminals for AmpFlex® and 

MiniFlex® (100 A range)

117.3 µVRMS to 3910 µVRMS without DC
117.3 µVRMS at 50 Hz <=> 3 ARMS

3.91 mVRMS at 50 Hz <=> 100 ARMS

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

1. The values for Anom are given in the following table.
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nom

Current Sensor
RMS 

Current
Anom 

RMS per Class A

Full-Scale 

per Class A 

AmpFlex® 193
100 Anom

1000 Anom

10,000 Anom

14.14 A to 16.97 A
141.42 A to 169.71 A

1414.21 A to 1697.06 A (1)

30 A
300 A

3000 A (1)

MiniFlex® MA194-24-BK
100 Anom

1000 Anom

10,000 Anom

14.14 A to 16.97 A
141.42 A to 169.71 A

1414.21 A to 1697.06 A (1)

30 A
300 A

3000 A (1)

SR193 clamp 1000 Anom 471 A to 566 A 500 A

MR193 clamp 1000 Anom 471 A to 566 A 500 A

MN93 clamp (200 A) 200 Anom 94.3 A to 113 A 100 A

MN193 clamp (5 A)

MN193 clamp (100 A) 

5 Anom 1.77 A to 2.12 A 2 A

100 Anom 47.1 A to 56.6 A 50 A

SL261 clamp (10 mV/A)

SL261 clamp (100 mV/A)

100 Anom 47.1 A to 56.6 A 50 A

10 Anom 3.54 A to 4.24 A 4 A

1. AmpFlex® and MiniFlex® current sensors do not guarantee Class A at full scale 
because they generate a signal proportional to the current’s 
and the scale factor can easily reach 3, 3.5, or 4 if the signal is not sinusoidal.

2. Calculation formulas:

Lower Value Upper Value

x AnomCFClass-A

x x AnomCFClass-A

1.2

The factor 1.2 follows from the instrument’s current input capacity to accept 120 % of 
Anom with a sinusoidal signal.

  Anom Class-A = 4
5 A < Anom Class-A = 3.5 
10 A < Anom   => CFClass-A = 3

3. The commercial full-scale RMS value is chosen inside the technical full scale.
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17.2 ELECTRICAL SPECIFICATIONS

Range of Use

0 VRMS to 1000 VRMS phase-neutral and neutral-earth

0 VRMS to 1700 VRMS phase-phase
without exceeding 1000 VRMS with respect to earth

Input Impedance

Permanent Overload 1200 VRMS phase-neutral and neutral-earth

Temporary Overload
12,000 VRMS phase-neutral and neutral-earth

278 pulses per second maximum

Range of Use

0 VRMS to 1 VRMS

(except AmpFlex® and MiniFlex®)

0 VRMS to (0.391 x fnom / 50) VRMS

for AmpFlex® and MiniFlex®

Input Impedance
® and MiniFlex®)

® and MiniFlex®

Max Input Voltage 1.2 VRMS

Permanent Overload 1.7 VRMS

S/s: sample per second

spc: sample per cycle

The bandwidth and the sampling frequency (S = sample) are:

Channel Type

Voltage 88 kHz 400 kS/s

Current 20 kHz 200 kS/s

Shock Waves 200 kHz 2 MS/s

There are two streams of data used for metrology: 40 kS/s and 512 spc 
(samples per cycle)

Min and Max curves: 400 kS/s for V and U, 200 kS/s for I
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RMS measurements: 512 spc stream

Min, Max measurements: 40 kS/s stream 

Pk+, Pk- measurements: 40 kS/s stream

Min and Max curves: 400 kS/s for V and U, 200 kS/s for I

2 MS/s / 500 ns (waveform and events), up to 12 kV

Inrush current: 

Curves: 512 spc stream

Measurements: 40 kS/s stream (RMS½ measurements)

512 spc stream

 40 kS/s stream

Trend and alarm: 512 spc or 40 kS/s, depending on the selected quantities:

harmonic distortions: 512 spc stream

Line frequency, power, and energy measurements: 40 kS/s stream
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Measurement

Max

Frequency 42.50 Hz 69.00 Hz 10 mHz ±10 mHz

Voltage 
RMS (4)

phase-to-
neutral

5.000 V 9.999 V (1) 4 digits ±(0.1 % + 100 mV)

10.00 V 600.0 V 4 digits ±(0.1 % Udin)

600.1 V 1000 V 4 digits ±(0.1 % + 1 V)

phase-to-
phase

5.000 V 19.99 V (1) 4 digits ±(0.1 % + 100 mV)

20.00 V 1500 V 4 digits ±(0.1 % Udin)

1501 V 2000 V 4 digits ±(0.1 % + 1 V)

DC Voltage

phase-to-
neutral

5.000 V 999.9 V 4 digits ±(0.5 % + 500 mV)

1000 V 1200 V (2) 4 digits ±(0.5 % + 1 V)

phase-to-
phase

5.000 V 999.9 V 4 digits ±(0.5 % + 500 mV)

1000 V 2400 V (2) 4 digits ±(0.5 % + 1 V)

Distorting 
RMS½

phase-to-
neutral

2.000 V 1000 V 4 digits ±(0.5 % + 500 mV)

phase-to-
phase

2.000 V 999.9 V (1) 4 digits ±(0.5 % + 500 mV)

1000 V 2000 V (1) 4 digits ±(0.5 % + 1 V)

Distorting 
Voltage

phase-to-
neutral

2.000 V 999.9 V 4 digits ±(1.5 % + 500 mV)

1000 V 1414 V (3) 4 digits ±(1.5 % + 1 V)

phase-to-
phase

2.000 V 999.9 V 4 digits ±(1.5 % + 500 mV)

1000 V 2828 V (3) 4 digits ±(1.5 % + 1 V)

Instantaneous 

(Pinst, Pmax)
0.000 12.00 (5) 4 digits ±8 %

Severity of 

st)
0.000 Pst 12.00 Pst 

(5) 4 digits

Severity of 

lt)
0.000 Plt 12.00 Plt

(5) 4 digits

Crest factor (CF)
(voltage and current)

1.000 9.999 4 digits

±(1 % + 5 pt)
CF < 4

±(5 % + 2 pt)

1. Provided that the voltages between the individual terminals and earth do not exceed 
1000 VRMS.

2. Limitation of voltage inputs

3.

4. Total RMS value and RMS value of the fundamental.

5. st < 1.0 and Plt < 0.65. Any values greater 
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Measurement
Error

Max

RMS 
Current 
Measurement(1)

SR193 clamp

MR193 clamp 

1.000 A 47.09 A 4 digits ±(0.5 % + 200 mA)

47.10 A 566.0 A 4 digits ±0.5 % (2)

566.1 A 1000 A 4 digits ±(0.5 % + 200 mA)

MN93 clamp

200.0 mA 9.429 A 4 digits ±(0.5 % + 20 mA)

9.430 A 113.0 A 4 digits ±0.5 % (2)

113.1 A 200.0 A 4 digits ±(0.5 % + 200 mA)

SL261 clamp 
(10 mV/A)

MN193 clamp 
(100 A)

200.0 mA 4.709 A 4 digits ±(0.5 % + 20 mA)

4.710 A 56.60 A 4 digits ±0.5 % (2)

56.61 A 100.0 A 4 digits ±(0.5 % + 200 mA)

SL261 clamp 
(100 mV/A)

20.00 mA 353.9 mA 4 digits ±(0.5 % + 2 mA)

354.0 mA 4.240 A 4 digits ±0.5 % (2)

4.241 A 10.00 A 4 digits ±(0.5 % + 10 mA)

MN193 clamp 
(5 A)

5.000 mA 176.9 mA 4 digits ±(0.5 % + 2 mA)

177.0 mA 2.120 A 4 digits ±0.5 % (2)

2.121 A 5.000 A 4 digits ±(0.5 % + 2 mA)

AmpFlex® 193
MiniFlex®

MA194-24-BK 
(10 kA)

10.00 A 299.9 A 4 digits ±(0.5 % + 3 A)

300.0 A 3000 A 4 digits ±0.5 % (2)

3001 A 10 000 A 4 digits ±(0.5 % + 3 A)

AmpFlex® 193 
MiniFlex®

MA194-24-BK 
(1000 A)

1.000 A 29.99 A 4 digits ±(0.5 % + 0.5 A)

30.00 A 300.0 A 4 digits ±0.5 % (2)

300.1 A 1000 A 4 digits ±(0.5 % + 0.5 A)

AmpFlex® 193 
MiniFlex®

MA194-24-BK 
(100 A)

100.0 mA 2.999 A 4 digits ±(0.5 % + 100 mA)

3.000 A 30.00 A 4 digits ±0.5 % (2)

30.01 A 100 A 4 digits ±(0.5 % + 3 A)

DC Current 
Measurement

MR193 clamp 1 A 1300 A (1) 4 digits ±(1 % + 1 A)

SL261 clamp 
(10 mV/A)

200 mA 100 A (1) 4 digits ±(1 % + 100 mA)

SL261 clamp 
(100 mV/A)

20 mA 10 A (1) 4 digits ±(1 % + 10 mA)

1. Total RMS value and RMS value of the fundamental

2. The intrinsic uncertainty of Class A is ±1 %
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Measurement
Error

Max

Distorting 
RMS½ (1)

SR193 clamp

MR193 clamp
1.000 A 1000 A 4 digits ±(1 % + 1 A)

MN93 clamp 200.0 mA 200.0 A 4 digits ±(1 % + 1 A)

SL261 clamp
(10 mV/A)

MN193 clamp
(100 A)

200.0 mA 100.0 A 4 digits ±(1 % + 100 mA)

SL261 clamp 
(100 mV/A)

20.00 mA 10.00 A 4 digits ±(1 % + 10 mA)

MN193 clamp
(5 A)

5.000 mA 5.000 A 4 digits ±(1 % + 10 mA)

AmpFlex® 193
(10 kA)

MiniFlex®

MA194-24-BK 
(10 kA)

10.00 A 10.00 kA 4 digits ±(2.5 % + 5 A)

AmpFlex® 193
(1000 A)

MiniFlex®

MA194-24-BK 
(1000 A)

10.00 A 1000 A 4 digits ±(2.5 % + 5 A)

AmpFlex® 193
(100 A)

MiniFlex®

MA194-24-BK
(100 A)

100.0 mA 100.0 A 4 digits
±(2.5 % + 200 

mA)

1. RMS½: RMS values of the voltages measured in 1 cycle, starting at a zero crossing 
of the fundamental and refreshed at each half-cycle.
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Measurement
Error

Max

Peak 
Current (PK) 
Measurement

SR193 clamp 

MR193 clamp
1.000 A 1414 A (1) 4 digits ±(1 % + 2 A)

MN93 clamp 200.0 mA 282.8 A (1) 4 digits ±(1 % + 2 A)

SL261 clamp 
(10 mV/A)

MN193 clamp 
(100 A)

200.0 mA 141.4 A (1) 4 digits ±(1 % + 200 mA)

SL261 clamp 
(100 mV/A)

20.00 mA 14.14 A (1) 4 digits ±(1 % + 20 mA)

MN193 clamp 
(5 A) 5.000 mA 7.071 A (1) 4 digits ±(1 % + 20 mA)

AmpFlex® 193 
(10 kA)

MiniFlex®

MA194-24-BK 
(10 kA)

10.00 A 14.14 kA (1) 4 digits ±(3 % + 5 A)

AmpFlex® 193 
(1000 A)

MiniFlex®

MA194-24-BK 
(1000 A)

10.00 A 1414 kA (1) 4 digits ±(3 % + 5 A)

AmpFlex® 193 
(100 A)

MiniFlex®

MA194-24-BK 
(100 A)

100.0 mA 141.4 A (1) 4 digits ±(3 % + 600 mA)

1.

Measurement
Error

Max

Active power (P) (1)

Without 
AmpFlex®

and 
MiniFlex®

1.000 W (3) 10.00 MW (4) 4 digits (5)

±(1 % + 10 pt)

±(1.5 % + 10 pt)

With 
AmpFlex®

and 
MiniFlex®

1.000 W (3) 10.00 MW (4) 4 digits (5)

±(1 % + 10 pt)

±(1.5 % + 10 pt)
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Measurement
Error

Max

Reactive power 
(Qf) (2)

and 
non-active power 
(N)

Without 
AmpFlex®

and 
MiniFlex®

1.000 var (3) 10.00 Mvar (4) 4 digits (5)

±(1 % + 10 pt)

±(1.5 % + 10 pt)

With 
AmpFlex®

and 
MiniFlex®

1.000 var (3) 10.00 Mvar (4) 4 digits (5)

±(1.5 % + 10 pt)

±(1.5 % + 20 pt)

Distorting power (D) (7) 1.000 var (3) 10.00 Mvar (4) 4 digits (5)

±(2 % S + (0.5 % 
nmax + 50 pt))
THDA

±(2 % S + (0.7 % 
nmax + 10 pt))
THDA > 20 %f 

Apparent power (S)
1.000 V·A 

(3) 10.00 MV·A (4) 4 digits (5) ±(1 % + 10 pt)

DC power (PDC) 1.000 W (8) 6.000 MV·A (9) 4 digits (5) ±(1 % + 10 pt)

Power factor (PF) -1 1 0.001
±(1.5 % + 10 pt)

Active energy 
(EP) (1)

Without 
AmpFlex®

and 
MiniFlex®

1 W·h
9,999,999 
MW·h (6)

up to 
7 digits (5)

±(1 % + 10 pt)

±(1.5 % + 10 pt)

With 
AmpFlex®

and 
MiniFlex®

1 W·h
9,999,999 
MW·h (6)

up to 
7 digits (5)

±(1 % + 10 pt)

±(1.5 % + 10 pt)

0.8
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Measurement
Error

Max

Reactive energy 
(EQf) (2) and 
non-active 
energy (EN) (2)

Without 
AmpFlex®

and 
MiniFlex®

1 var·h
9,999,999 
Mvar·h (6)

up to 
7 digits (5)

±(1 % + 10 pt)

±(1.5 % + 10 pt)

With 
AmpFlex®

and 
MiniFlex®

1 var·h
9,999,999 
Mvar·h (6)

up to 
7 digits (5)

±(1.5 % + 10 pt)

±(1.5 % + 20 pt)

Distorting energy (ED) 1 var·h
9,999,999 
Mvar·h (6)

up to 
7 digits (5)

±(2 % S +(0.5 % 
nmax + 50 pt)

THDA

±(2 % S +(0.7 % 
nmax + 10 pt)

THDA

Apparent energy (ES) 1 V·A·h
9,999,999 
MV·A·h (6)

up to 
7 digits (5) ±(1 % + 10 pt)

DC energy (EPDC) 1 W·h
9,999,999 
MW·h (10)

up to 
7 digits (5) ±(1 % + 10 pt)

1. The uncertainties on the active power and energy measurements are greatest at 

2. The uncertainties on the reactive power and energy measurements are greatest at 

3. For the MN193 clamps (5 A) or adapters (5 A)
4. For the AmpFlex® and MiniFlex® and for a single-phase, 2-wire connection
5. The resolution depends on the current sensor and displayed values.
6. The energy corresponds to more than 114 years of the associated maximum power 

with unity ratios.
7. When the harmonic level is not zero, the highest order is nmax. THDA is the THD of 

the current.
8. For 100 mV/A and SL261 clamp.
9. The energy corresponds to more than 190 years of the maximum power PDC at unit 

ratios.
10. The display resolution is determined by the apparent power (S) or apparent energy 

(ES).
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Measurement

Max

Fundamental phase 
-179 ° 180 ° 0.1 ° ±2 °

1) -1 1 4 digits ±5 pt

-32.77 (1) 32.77 (1) 4 digits ±1 ° if THD < 50 %

Voltage unbalance (u0) 0 % 100 % 0.1 %
±3 pt if u0

 ±10 pt if u0 > 10%

Current unbalance (a2) 0 % 100 % 0.1 % ±10 pt

1.

Measurement
Max

Harmonic level of 

n)
0 %

1500 %f 

100 %r

0.1 %

n < 1000 %
±(2.5 % + 5 pt)

1 %

n

Harmonic level of 

n)

(without AmpFlex®

and MiniFlex®)

0 %
1500 %f

100 %r

0.1 %

n < 1000 %

±(2 % + (n × 0.2 %) + 10 pt)

1 %

n

±(2 % + (n × 0.6 %) + 5 pt)

n > 25

Harmonic level of 

n)

(with AmpFlex®

and MiniFlex®)

0 %
1500 %f 

100 %r

0.1 %

n < 1000 %

±(2 % + (n × 0.3 %) + 5 pt)

1 %

n

±(2 % + (n × 0.6 %) + 5 pt)

n > 25

Total harmonic 
distortion (THD) 
of the voltage with 
respect to the 
fundamental

0 % 999.9 % 0.1 % ±(2.5 % + 5 pt)

Total harmonic 
distortion (THD) 
of the current with 
respect to the 
fundamental 

(without AmpFlex®

and MiniFlex®)

0 % 999.9 % 0.1 %

±(2.5 % + 5 pt)

if n

or

±(2 % + (nmax × 0.2 %) + 5 pt)

nmax

±(2 % + (nmax × 0.5 %) + 5 pt)

nmax > 25
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Measurement
Max

Total harmonic 
distortion (THD) 
of the current with 
respect to the 
fundamental

(with AmpFlex®

and MiniFlex®)

0 % 999.9 % 0.1 %

±(2.5 % + 5 pt)

if n
2) [%]

or

±(2 % + (nmax × 0.3 %) + 5 pt)

nmax

±(2 % + (nmax × 0.6 %) + 5 pt)

nmax > 25

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

0 % 100 % 0.1 % ±(2.5 % + 5 pt)

Total harmonic 
distortion (THD) 
of the current with 
respect to the signal 
without DC 

(without AmpFlex®

and MiniFlex®)

0 % 100 % 0.1 %

±(2.5 % + 5 pt)

if n

or

±(2 % + (nmax × 0.2 %) + 5 pt)

nmax

±(2 % + (nmax × 0.5 %) + 5 pt)

nmax > 25

The current’s total 
harmonic distortion 
(THD) with respect 
to the signal without 
DC

(with AmpFlex®

and MiniFlex®)

0 % 100 % 0.1 %

±(2.5 % + 5 pt)

if n
2) [%]

or

±(2 % + (nmax × 0.3 %) + 5 pt)

nmax

±(2 % + (nmax × 0.6 %) + 5 pt)

nmax > 25

Harmonic loss factor 
(FHL)

1 99.99 0.01

±(5 % + (nmax × 0.4 %) + 5 pt)

nmax

±(10 % + (nmax × 0.7 %) + 5 pt)

nmax > 25

K factor (KF) 1 99.99 0.01

±(5 % + (nmax × 0.4 %) + 5 pt)

nmax

±(10 % + (nmax × 0.7 %) + 5 pt)

nmax > 25

of harmonics (order -179 ° 180 ° 1 °

The highest order when the harmonic level is not zero is nmax
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Measurement

Measurement 

Max

RMS voltage 
of harmonic 

phase-to-
neutral

2 V 1000 V (1)
4 digits

±(2.5 % + 1 V)
4 digits

phase-to-
phase

2 V 2000 V (1)
4 digits

±(2.5 % + 1 V)
4 digits

Distorting 
voltage 
(RMS)

phase-to-
neutral (Vd)

2 V 1000 V (1)

4 digits
±(2.5 % + 1 V)

4 digits

Distorting 
voltage 
(RMS)

phase-to-
phase (Ud)

2 V 2000 V (1)

4 digits
±(2.5 % + 1 V)

4 digits

RMS current 
of harmonic 
RMS (3)

SR193 clamp

MR193 clamp
1 A 1000 A

4 digits
%) + 1 A)

4 digits
n > 25: ±(2 % + (n x 0.5 

%) + 1 A)

MN93 clamp 200 mA 200 A
4 digits

%) + 1 A)

4 digits
n > 25: ±(2 % + (n x 0.5 

%) + 1 A)

SL261 clamp 
(10 mV/A)

MN193 clamp 
(100 A)

100 mA 100 A

4 digits
%) + 100 mA)

4 digits
n > 25: ±(2 % + (n x 0.5 

%) + 100 mA)

SL261 clamp 
(100 mV/A)

10 mV/A 10 A
4 digits

%) + 10 mA)

4 digits
n > 25: ±(2 % + (n x 0.5 

%) + 10 mA)

MN193A clamp 
(5 A)

5 mA 5 A

4 digits
%) + 10 mA)

4 digits
n > 25: ±(2 % + (n x 0.5 

%) + 10 mA)

RMS current 
of harmonic 
RMS (3)

AmpFlex® 193

MiniFlex®

MA194-24-BK
(10 kA)

10 A 10 kA

4 digits ±(2 % + (n x 0.3 %) + 1 
A + (AfRMS (2) x 0.1 %))

4 digits
n > 25:

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

AmpFlex® 193

MiniFlex®

MA194-24-BK
(6500 A)

10 A 6500 A

4 digits ±(2 % + (n x 0.3 %) + 1 
A + (AfRMS (2) x 0.1%))

4 digits
n > 25:

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

AmpFlex® 193

MiniFlex®

MA194-24-BK
(100 A)

100 mA 100 A

4 digits
 (n x 0.2 %) + 30 pt)

4 digits
n > 25: ±(2 % + 

(n x 0.5 %) + 30 pt)
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Measurement

Measurement 

Max

Distorting 
current 

(RMS) (Ad) (3)

SR193 clamp

MR193 clamp
1 A 1000 A

4 digits
±((nmax x 0.4 %) + 1 A

4 digits

MN93 clamp 200 mA 200 A 4 digits ±((nmax x 0.4 %) + 1 A

SL261 clamp 
(10 mV/A)

MN193 clamp 
(100 A)

100 mA 100 A

4 digits
±((nmax x 0.4 %) + 

100 mA)
4 digits

SL261 clamp
(100 mV/A)

10 mA 10 A 4 digits
±((nmax x 0.4 %) + 

10 mA

MN193 (5 A) 5 mA 5 A 4 digits
±((nmax x 0.4 %) + 1

0 mA)

AmpFlex® 193

MiniFlex®

MA194-24-BK
(10 kA)

10 A 10 kA

4 digits

(nmax x 0.4 %) + 1 A)

4 digits

Distorting 
current 

(RMS) (Ad) (3)

AmpFlex® 193

MiniFlex®

MA194-24-BK
 (6500 A)

10 A 6500 A

4 digits

±((nmax x 0.4 %) + 1 A)

4 digits

AmpFlex® 193

MiniFlex®

MA194-24-BK
(100 A)

100 mA 100 A

4 digits

±(nmax x 0.5 %) + 30 pt)

4 digits

1. Provided that the voltages between the individual terminals and earth do not exceed 
1000 VRMS

2. RMS value of the fundamental

3. When the harmonic level is not zero, the highest order is nmax.

Voltage
100 9999900 x

0.1

Current (1) 1/5 60,000/1

Only for the 5 A MN193 clamps and the 5 A adapters
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You must add the measurement error on the RMS current and phase error to 
any instrument error for measurements that use the current measurements: 
powers, energies, power factors, tangents, etc.

Sensor Type
RMS

AmpFlex® 193

[1000 A ... 12,000 A] ±(1.2 % + 1 A)

±0.5 °[100 A ... 1000 A] ±(1.2 % + 0.5 A)

[5 A ... 100 A] ±(1.2 % + 0.2 A)

[0.1 A ... 5 A] ±(1.2 % + 0.2 A) -

MiniFlex®

MA194-24-BK

[1000 A ... 12,000 A] ±(1 % + 1 A)

±0.5 °[100 A ... 1000 A] ±(1 % + 0.5 A)

[5 A ... 100 A] ±(1 % + 0.2 A)

[0.1 A ... 5A] ±(1 % + 0.2 A) -

SR193 clamp
(1000 A)

[1 A ... 50 A] ± 1 % -

[50 A ... 100 A] ± 0.5 % ±1 °

[100 A ... 1200 A] ± 0.3 % ±0.7 °

MR193 clamp
(1000 A)

[0.5 A ... 100 A] ±(1.5 % + 1 A) ±2.5 °

[100 A ... 800 A] ± 2.5 % ±2 °

[800 A ... 1000 A] ± 4 % ±2 ° 

MN93 clamp
(200 A)

[0.5 A ... 5 A] ±(3 % + 1 A) -

[5 A ... 40 A] ±(2.5 % + 1 A) ±5 °

[40 A ... 100 A] ±(2 % + 1 A) ±3 °

[100 A ... 240 A] ±(1 % + 1 A) ±2.5 °

MN193 clamp
(100 A)

[0.2 A ... 5 A] ±(1 % + 2 mA) ±4 °

[5 A ... 120 A] ± 1 % ±2.5 °

MN193 clamp
(5 A)

[0.005 A ... 0.25 A] ±(1.5 % + 0.1 mA) -

[0.25 A ... 6 A] ± 1 % ±5 °

SL261 clamp (BNC) 
(100 A)

[0.5 A ... 40 A] ±(4 % + 50 mA) ±1 °

[40 A ... 70 A] ±15 % ±1 °

SL261 clamp (BNC) 
(10 A)

[0.1 A ... 7 A] ±(3 % + 50 mA) ±1.5 °

This table does not account for any possible distortion of the measured signal 
(THD) due to the current sensor’s physical limitations (saturation of the magnetic 

® ®

Like all Rogowski sensors, the AmpFlex® and MiniFlex® have output voltage that 
is proportional to the frequency. A high current at high frequency can saturate 
the instrument’s current input.
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To avoid saturation, you must meet the following condition:

The range of the current sensor is Inom

The order of the harmonic is n

The current of the harmonic of order n is In

range selected on the instrument. Any wave-train dimmers with a non-integer 
number of periods are not compatible with AmpFlex® or MiniFlex® sensors.

This requirement does not take into account the instrument’s bandwidth 
limitation that can lead to other errors.

The uncertainty of the real-time clock is 80 ppm or less when the instrument is 
3-years old and used at an ambient temperature of 50 °C. 

This uncertainty is 30 ppm or less for a new instrument used at an ambient 
temperature of 25 °C.

17.3 MEMORY CARD

The 8345 is delivered with a 16 GB SD card. Depending on their capacities, SD 
cards can store:

16 GB 32 GB

Screenshots 50 50

16,362 16,362

210 210

5 5

1 1

parameters
1 recording for 40 days 
(3 s sampling period)

1 recording for 84 days 
(3 s sampling period)

all parameters per 
EN 50160

3 days 
(200 ms sampling period)

6 days 
(200 ms sampling period)

15 days 
(1 s sampling period)

30 days 
(1 s sampling period)

45 days 
(3 s sampling period)

90 days 
(3 s sampling period)

duration increases.

n=

n=1

[n. In] < Inom
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17.4 POWER SUPPLY

17.4.1 Battery

The instrument’s power supply unit is a 10.9 V, 5700 mA·h, Li-ion battery pack. 

Voltage 10.86 V

Nominal capacity 5700 mA·h

Minimum capacity 5500 mA·h

Loss of capacity
11 % after 200 charge-discharge cycles

16 % after 400 charge-discharge cycles

The charging current and 
duration depend on the 
power supply unit
(PA40W-2 or PA32ER)

50 °F < T < 104 °F

(10 °C < T < 40 °C)

PA40W-2: 1.5 A and 3 h 50 min

PA32ER: 1 A and 5 h 50 min

32 °F < T < 50 °F

(0 °C < T < 10 °C) 

PA40W-2: 0.75 A and 7 h 30 min

PA32ER: 0.5 A and 11 h 30 min

-4 °F < T < 32 °F

(-20 °C < T < 0 °C)

PA40W-2: 0 A

PA32ER: 0 A

Temperature of use
-4 °F to 140 °F

(-20 °C to +60 °C)

Recharging temperature
32 °F to 104 °F
(0 °C to 40 °C)

Storage temperature

For one month -4 °F to 140 °F 
(-20 °C to +60 °C)

For three months -4 °F to 113 °F
(-20 °C to +45 °C)

For one year -4 °F to 68 °F
(-20 °C to +20 °C)

Remove the battery if the instrument will not be used for an extended period (see § 18.3)
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17.5 DISPLAY CONDITIONS

: 7 in (18 cm)

: 800 pixels x 480 pixels (WVGA)

Colors: 262,144 colors used for display

 LED

 85° in all directions

17.6 ENVIRONMENTAL CONDITIONS

The instrument must be used in the following environmental conditions.

1 = Range of reference

2 = Range of use

3 = Range of storage with battery

4 = Range of storage without battery

Indoor use

Operating altitude: <2000 m
Storage altitude: <10,000 m
Degree of pollution: 3

% RH
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All of the measurement methods, measurement uncertainties, measurement 

the requirements of IEC 61000-4-30, edition 3.0, Amendment 1 (2021), for 
instruments of Class A. 

The 8345 performs measurements and calculations for the following.

Line frequency over 10 s

Amplitude of the voltage for 10/12 cycles, 150/180 cycles, 10 min, and 2 h

Voltage unbalance for 10/12 cycles, 150/180 cycles, 10 min, and 2 h

H armonics of voltages for 10/12 cycles, 150/180 cycles, 10 min, and 2 h

Interharmonics of voltages for 10/12 cycles, 150/180 cycles, 10 min, and 2 h

Minimum and maximum values of the voltage (Under/Over deviation)

Flicker over 10 min and 2 h

Detection of voltage dips, swells, and interruptions, in amplitude and duration

Mains signaling voltages (MSV)

Rapid voltage changes (RVC)

Amplitude of the current for 10/12 cycles, 150/180 cycles, 10 min, and 2 h

Current unbalance for 10/12 cycles, 150/180 cycles, 10 min, and 2 h

Harmonics of currents for 10/12 cycles, 150/180 cycles, 10 min, and 2 h

Interharmonics of currents for 10/12 cycles, 150/180 cycles, 10 min, and 2 h

All measurements are made for 10/12 cycles and synchronized with UTC time 
every 10 min.

Then, they are aggregated to 150/180 cycles, 10 min, and 2 h.

Parameter
Measurement 

Line frequency

50 Hz 
network

42.5 Hz to 57.5 Hz

± 10 mHz
Udin

Udin 60 Hz 
network

51 Hz to 69 Hz

Supply voltage amplitude din ±0.1 % Udin

Udin

Udin

Flicker

Pinst,
Pmax

0.2 to 12  ±8 % 
Udin

UdinPst,
Plt

0.2 to 12
Max 
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Parameter
Measurement 

Voltage dips

Amplitude din ±0.2 % Udin
Udin

Udin

Beginning - ½ cycle

Duration 1 cycle

 Voltage swells

Amplitude din ±0.2 % Udin Udin

Udin

(U)
Beginning - ½ cycle

Duration 1 cycle

Voltage 
interruptions

Beginning - ½ cycle Udin

UdinDuration 1 cycle

Voltage unbalance
0.5 % to 5 % 

(absolute) 
± 0.15 %

(absolute)

Udin

Udin

Voltage 
harmonics
(Vsgh/Usgh)

h

U1 and Vsgh/Usgh

1 % Udin

± 5 % 
Udin

Udin

U1 and Vsgh/Usgh < 1 
% Udin

 ± 0.05 % Udin

Voltage 
interharmonics

(Visgh/Uisgh)
h

U1 and Visgh/Uisgh

1 % Udin

± 5 % 
Udin

Udin

U1 and Visgh/Uisgh < 
1 % Udin

 ± 0.05 % Udin

Mains signaling voltages

din
± 5 % 

Udin

Udindin
 ± 0.15 % Udin

Rapid voltage 
changes 
(RVC)

VRMS½/URMS½

Beginning - ½ cycle

Udin

Udin

Duration - 1 cycle

max din  ± 0.2 % Udin

ss din ± 0.2 % Udin

Amplitude of current
full-scale technical 
class-A RMS value 

of the current

± 1 % 
See the Nominal Current 

(Anom) Table in § 17.1

Current 
harmonics (Isgh)

h
nom ± 5 % 

Inom
Isgh < 3 % Inom ± 0.15 % Inom

Current 
Interharmonics 

(Iisgh)
h

Iisgh nom ± 5 % 
Inom

Iisgh < 3 % Inom ± 0.15 % Inom

Current unbalance 
(a0, a2)

0.5 % to 5 %
(absolute)

± 0.15 %
(absolute)

Inom
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The marking PQI-A-PI means:

PQI-A: Class A power quality instrument 

P: Portable measuring instrument 

I: Indoor use

The instrument is in compliance with the requirements of standard IEC/EN 
61326-1 or BS EN 61326-1.

The instrument is intended for use in an industrial environment

The instrument is a Class A product

This instrument is not intended for use in residential environments and 
may not ensure adequate protection of radio reception in this residential 
environment

For AmpFlex® and MiniFlex® sensors:

the presence of conducted radio frequencies

17.10 RADIO EMISSIONS

The instrument complies with directive RED 2014/53/EU and FCC regulations.

number XF6-RS9113SB.

17.11 GPL CODE

The source codes are available under GNU GPL (General Public License).
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1. Disconnect anything connected to the instrument.

2.
release recess.

3. Push down on the screwdriver to release the battery.

4. Use the notches to extract the battery from its compartment.

5. Place the new battery into its compartment.

6. Press down until you hear the click of the locking mechanism.

Do not treat old batteries as household waste. Take them to the 
appropriate collection point for recycling.

Without a battery, the instrument’s internal clock will continue to operate for at 
least 17 hours.

Prop

Battery

Battery release recess

Notches
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19. APPENDICES

The formulas comply with standard IEC 61000-4-30, edition 3.0, Amendment 1 (2021), 
for Class A instruments and comply with IEEE 1459, 2010 edition, for the power 
formulas.

19.1 NOTATION

Y Represents V, U, or I

L Number of the phase or of the channel

n Instantaneous sample index

h Subgroup order of the harmonic or of the interharmonic

M Total number of samples in the duration considered

N Number of cycles

YL Instantaneous value of the channel L sample having index n

Y

RMS value of order h’s sub-group harmonic on channel L, 
Voltage/Current

= square root of the sum of the squares of the RMS values of a 
harmonic and of the two spectral components directly adjacent to it

Y

RMS value of order h’s centred interharmonic subgroup on channel L, 
Voltage/Current

= RMS value of all spectral components between two consecutive 
harmonic frequencies, not including the spectral components directly 
adjacent to the harmonic frequencies

IhL RMS current of the harmonic of order h on channel L

durations:

1 cycle (= 1 period = 1/frequency)

10/12 cycles (10 cycles for 50 Hz, 12 cycles for 60 Hz)

150/180 cycles (150 cycles for 50 Hz, 180 cycles for 60 Hz)

10 min
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19.4 SOURCES OF DISTRIBUTION SUPPORTED BY INSTRUMENT

For more information, review the connections in § 4.4.

19.5 HYSTERESIS

Current mode (see § 11). Carefully adjusting the hysteresis avoids a repeated 
change of state when the measurement oscillates around the threshold.

At a hysteresis of 2 % for example, the reset point for a voltage swell detection 
will be (100 % - 2 %), or 98 % of the threshold voltage

For a hysteresis of 2 % for example, the reset point in the context of dip 
detection will be (100 % + 2 %), or 102 % of the threshold voltage.

Maximum

Threshold

Reset point

Duration

H
ys

te
re

si
s

Duration
Reset point

Threshold

Minimum

H
ys

te
re

si
s
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19.6 MINIMUM SCALE VALUES OF WAVEFORMS AND MINIMUM 
RMS VALUES

Phase-to-earth and 
8 V 2 V

AmpFlex®

® 80 A 10 A

AmpFlex®

® 8 A 1 A

AmpFlex®

® 800 mA 100 mA

SR193 clamp 8 A 1 A

MR193 clamp 8 A 1 A

MN93 clamp 2 A 200 mA

800 mA 100 mA

800 mA 100 mA

80 mA 10 mA

40 mA 5 mA
® adapters 40 mA 5 mA

Scale value = (dynamic full scale) / 2 = (Max - Min) / 2

19.7 FOUR-QUADRANT DIAGRAM

This diagram is used for power and energy measurements (see § 7 and § 8).

ConsumedGenerated
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19.8 TRANSIENT CAPTURE TRIGGERING MECHANISM

When a search for transients begins, each sample is compared to the sample 
from the previous cycle. In standard IEC 61000-4-30, this monitoring method 
is called the “sliding window method”. The previous cycle corresponds to the 

the representation of the transient. The cycle that precedes the event and the 
three cycles that follow it are stored in memory.

0

Reference cycle 
(precedes monitored cycle)

Top of virtual reference tube

Cycle monitored

Bottom of virtual reference tube

Triggering event

The half-width of the virtual tube, for voltage or current, is equal to the threshold 

19.9 CONDITIONS OF CAPTURE IN INRUSH CURRENT MODE

The capture is determined by a triggering event and a stop event. A capture will 
stop automatically in any of the following cases: 

The stop event occurs

The recording memory is full

The recording duration exceeds 10 minutes in RMS+WAVE mode

The recording duration exceeds 30 minutes in RMS mode

The capture stop threshold is calculated by the following formula: 

The triggering and stop conditions of captures are below: 

A1
Triggering condition <=> [half-cycle RMS value of A1] > [Triggering threshold]

A2
Triggering condition <=> [half-cycle RMS value of A2] > [Triggering threshold]

A3
Triggering condition <=> [half-cycle RMS value of A3] > [Triggering threshold]

3A

Triggering condition <=> [the half-cycle RMS value in one of the current] 
channels > [Triggering threshold]

Stop condition <=> [the half-cycle RMS value in all of the current channels] < 
[Stop threshold]
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%R Total value as reference (percentage of the total value)

A Ampere (unit) or phase-to-earth current (line current)

a0 Current zero (or homopolar) sequence unbalance ratio

a2 Current negative (or inverse) sequence unbalance ratio

A1 Current of phase 1

A2 Current of phase 2

A3 Current of phase 3

A-h Current harmonic

AC AC component (current or voltage)

A Crest factor of the current

Ad Distorting RMS current

ADC DC current

Anom Nominal current of the current sensors

A Maximum peak current

A Minimum peak current

ARMS RMS current

Athd Total harmonic distortion of the current

A
Harmonic distortion of the current referred to the RMS value of 
the fundamental

Athdr
Harmonic distortion of the current referred to the total RMS value 
without DC

AVG Average value (arithmetic mean)

Frequency range within which the response of an instrument is 
greater than minimum

BTU British thermal unit

CF
Crest factor for current or voltage: the ratio of peak current to 
RMS current

Channel and 
phase

between two conductors. A phase corresponds to a single 
conductor. In polyphase systems, a measurement channel can be 
between two phases, between a phase and the neutral, between a 
phase and the earth, or between the neutral and the earth

current (displacement factor – DPF)

D Distorting power

DC DC component (current or voltage)

DHCP

DPF

E Exa (1018)

ED Distorting energy
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EPDC DC energy

E Reactive energy

EP Active energy

EN Non-active energy

ES Apparent energy

K factor calculated per IEEE C57.110: Downgrading of the 
transformer as a function of harmonics

FHL
in transformers

Number of complete voltage or current cycles in one second

Fundamental 
component

Component of which the frequency is the fundamental frequency

G Giga (109)

GPS Global positioning system (satellite-based)

Voltages or currents at frequencies that are integral multiples of the 
fundamental frequency

points

Hertz (unit) 

A voltage reduction in the electrical network to below the 
interruption threshold

J Joule (unit)

Kilo (103)

K factor calculated per IEEE C57.110. A transformer’s ability to be 
used with loads that consume non-sinusoidal currents

L Line (channel)

m Milli (10 -3)

M Mega (106)

MAX
Maximum value calculated over either 10 cycles or 12 cycles 
depending on whether the frequency is 50 Hz or 60 Hz

MIN
Minimum value calculated over either 10 cycles or 12 cycles 
depending on whether the frequency is 50 Hz or 60 Hz

ms Millisecond

MSV Mains signaling voltage

N Non-active power

NTP Network Time Protocol, enables time synchronization via a time server

P Active power

P Peta (1015)
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PDC DC power

PF Power factor: the ratio of active power to apparent power

PF1 Fundamental power factor

Phase Time relation between current and voltage in AC circuits concernin

The signal’s maximum (+) or minimum (-) peak value over 
10/12 cycles

Plt

Pst 10 min

Q Reactive power

Integer equal to the ratio of the harmonic frequency to the 
fundamental frequency

RMS
The root mean square (RMS) of current or voltage. Square root of 
the arithmetic mean of the square of the instantaneous values of a 

RVC Rapid voltage changes

S Apparent power

S-h Harmonics in power

T Relative date of the time cursor

T Tera (1012)

Toe Ton of oil equivalent (nuclear or non-nuclear)

THD
Total harmonic distortion is the percentage of harmonics in a 
signal, referred to the RMS value of the fundamental (%f) or to the 
total RMS value without DC (%r)

U Phase-to-phase voltage or voltage between phases

u0 Voltage zero (or homopolar) sequence unbalance ratio

u2
Voltage negative (or inverse) sequence unbalance ratio (neutral 
connected) or phase-to-phase voltage (neutral disconnected)

U1 = U12 Phase-to-phase voltage between phases 1 and 2

U2 = U23 Phase-to-phase voltage between phases 2 and 3

U3 = U31 Phase-to-phase voltage between phases 3 and 1

U-h Harmonics in phase-to-phase voltage

Uc Declared supply voltage (normally Uc = UN)

U Crest factor of the phase-to-phase voltage (line voltage)

Ud Distorting phase-to-phase RMS voltage

UDC Phase-to-phase DC voltage

U Declared input voltage (Udin = Uc x transducer ratio)
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Uh Harmonic of the phase-to-phase voltage

U Maximum peak phase-to-phase voltage

U Minimum peak phase-to-phase voltage

UN Nominal network voltage

Declared 
supply voltage

Declared input 
voltage

UN UdinUc

Electrical 
input signal Input 

signal to be 
measured

Measurement 
result Check of the 

measurement

Nominal 
voltage of the 

network

Electrical
network

Power supply
contract

Measurement
transformer

Measuring
instrument

Checking
instrument

Report
instrument

Networks that have a nominal voltage of 100 V < UN > 1000 V have standard 
voltages of:

Phase-to-earth voltages: 120 V, 230 V, 347 V, 400 V

Phase-to-phase voltages: 208 V, 230 V, 240 V, 400 V, 480 V, 600 V, 
690 V, 1000 V

Some countries have standard voltages of:

Phase-to-earth voltages: 100 V, 220 V, 240 V, 380 V

Phase-to-phase voltages: 200 V, 220 V, 380 V, 415 V, 600 V, 660 V

URMS Phase-to-phase RMS voltage

UTC Coordinated Universal Time

Uthd Total harmonic distortion of the phase-to-phase voltage

U
Harmonic distortion of the phase-to-phase voltage referred to the 
RMS value of the fundamental

Uthdr
Harmonic distortion of the phase-to-phase voltage referred to the 
total RMS value without DC

V Volt (unit), phase-to-earth voltage, or phase-to-neutral voltage

V1 Phase-to-earth voltage on phase 1

V2 Phase-to-earth voltage on phase 2

V3 Phase-to-earth voltage on phase 3

V-h Harmonics in phase-to-earth voltage

V·A Volt-ampere (unit)

V·A·h Volt-ampere hour (unit)

var Reactive volt-ampere (unit)

var·h Reactive volt-ampere hour (unit)
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V Crest factor of the phase-to-earth voltage

Vd Distorting phase-to-earth RMS voltage

VDC Phase-to-earth DC voltage

V Maximum peak value of the phase-to-earth voltage

V Minimum peak value of the phase-to-earth voltage

Vh Harmonic of the phase-to-earth voltage

VN Phase-to-earth voltage on the neutral

State in which the RMS values of the voltages between 

between successive conductors are not all equal

Temporary lowering of the amplitude of the voltage at a point in 

Temporary increase of the voltage magnitude at a point in the 
electrical system above a threshold

VRMS Phase-to-earth RMS voltage

Vthd Total harmonic distortion of the phase-to-earth voltage

V
Harmonic distortion of the phase-to-earth voltage referred to the 
RMS value of the fundamental

Vthdr
Harmonic distortion of the phase-to-earth voltage referred to the 
total RMS value without DC

W Watt (unit)

W·h Watt-hour (unit)

19.12 UNIT PREFIXES

Symbol:

Milli- m 10-3

Kilo- k 103

Mega- M 106

Giga- G 109

Tera- T 1012

Peta- P 1015

Exa- E 1018
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