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Thank you for purchasing a PowerPad® III Model 8333

For best results from your instrument and for your safety, read the enclosed operating instructions carefully and comply with the 

WARNING, risk of DANGER! The operator must refer to 
these instructions whenever this danger symbol appears.

Useful information or hint to read.

CAUTION! Risk of electric shock. The voltage at the 
parts marked with this symbol may be dangerous.

Important instructions to read and to fully understand.

Equipment is protected by double insulation. Kensington anti-theft system.

USB socket.
The product has been declared recyclable after analysis of 
its life cycle in accordance with the ISO14040 standard.

Ground/Earth.
The CE marking guarantees conformity with European 
directives and with regulations covering EMC.

Must not be applied to or removed from bare 
conductors carrying dangerous voltages. Type B 
current sensor as per EN 61010-2-032.

The trash can with a line through it means that in the 
European Union, the product must undergo selective 
disposal for the recycling of electric and electronic 
material, in compliance with Directive WEEE 2002/96/EC.

Application or withdrawal authorized on conductors 
carrying dangerous voltages. Type A current sensor per 
IEC 61010-2-032.

Measurement category IV corresponds to measurements taken at the source of low-voltage installations.
Example: power feeders, counters and protection devices.

Measurement category III corresponds to measurements on building installations.

Measurement category II corresponds to measurements taken on circuits directly connected to low-voltage installations.
Example: power supply to domestic electrical appliances and portable tools.

This instrument is compliant with safety standard IEC 61010-2-030, the leads are compliant with IEC 61010-031, and the current 
sensors are compliant with IEC 61010-2-032, for voltages up to 600V in category IV or 1000V in category III. Failure to observe the 

The operator and/or the responsible authority must carefully read and clearly understand the various precautions for use of
the instrument. Sound knowledge and a keen awareness of electrical hazards are essential when using this instrument.

Do not use the instrument on networks which the voltage or category exceeds those mentioned.

Do not use the instrument if it appears damaged or otherwise compromised.

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

Before using your instrument, check that it is perfectly dry. If it is wet, it must be thoroughly dried before being connected or
being operated in any way. This includes the terminals and keypad.

Use only the leads and accessories supplied. Using leads (or accessories) of a lower voltage or category reduces the voltage
or category of the combined instrument and leads (or accessories) to that of the leads (or accessories).

Always use personal protection equipment.

Keep your hands away from the terminals of the instrument.

Some current sensors must not be placed on or removed from bare conductors at hazardous voltages: refer to the manual
and comply with the handling instructions.
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Long battery charge life for a limited volume and weight.

Possibility of quickly recharging your battery.

Respect for the environment: no pollutant materials such as lead or cadmium, in compliance with the applicable
regulations.

After prolonged storage, the battery may be completely discharged. If so, it must be completely recharged. Your 
instrument may not function during part of this recharging operation. Full recharging of a completely discharged battery 
may take several hours.

In this case, at least 5 charge/discharge cycles will be necessary for your battery to recover 95% of its capacity.

Only use the charger supplied with your instrument. Use of another charger may be dangerous.
Only charge your instrument at temperatures between 0° and 40°C.

The conditions of use.
The charging conditions.

recycling company or to a company specialized in processing hazardous materials.
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Make sure the contents shipped are consistent with the packing list. Notify your distributor of any missing items. If the 

packing container to substantiate your claim. Do not use equipment which is damaged or appears to be damaged.

PowerPad® III Model 8333 (No Probes)...........................................................................................................

PowerPad® III Model 8333 (w/3 A193-24-BK Sensors)....................................................................................

PowerPad® III Model 8333 (w/3 MN193-BK Probes) .......................................................................................

Includes extra large tool bag, soft carrying pouch, 5 ft USB cable, four 10 ft black voltage leads with alligator clips, twelve 
color-coded input ID markers, power adapter 110/230V with US power cord, 9.6V NiMH battery, SD-Card, quick start 
guide, and a USB stick containing DataView® software and user manual.

Only the AmpFlex® sensors are rated 600V CAT IV and IP67. The MN probes are rated 300V CAT IV, 600V CAT III.

10 ft USB Cable.................................................................................................................................................

AC/DC Current Probe Model SL261* ................................................................................................................

* Adapter - BNC Adapter (mandatory if using an SL261 w/ the 8333)...........................................................

AC Current Probe Model MR193-BK.................................................................................................................

AC Current Probe Model MN93-BK...................................................................................................................

AC Current Probe Model SR193-BK .................................................................................................................

AmpFlex® Sensor 24" Model 193-24-BK ...........................................................................................................

AmpFlex® Sensor 36" Model 193-36-BK ...........................................................................................................

AC Current Probe Model MN193-BK ................................................................................................................

MiniFlex® Sensor 10" Model MA193-10-BK ......................................................................................................

MiniFlex® Sensor 14” Model MA193-14-BK.......................................................................................................

AC/DC Current Probe Model J93-BK ................................................................................................................

Extra Large Classic Tool Bag ............................................................................................................................

Soft Carrying Pouch ..........................................................................................................................................

Battery 9.6V NiMH.............................................................................................................................................

(5) Black 10 ft (3M) Leads with (5) Black Alligator Clips....................................................................................

(1) Black 10 ft (3M) Lead with (1) Black Alligator Clip .......................................................................................

     (Leads are rated 600V CAT IV 10A, Clips rated 1000V CAT IV 15A, UL)

Set of 12, Color-coded Input ID Markers...........................................................................................................

5 ft USB Cable...................................................................................................................................................

Power Adapter 110/230V with US Power Cord .................................................................................................
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The PowerPad® III Model 8333 is a 3-phase network analyzer with a color graphic display and built-in rechargeable 
battery. This instrument can be used to:

Measure the RMS values, powers, and perturbations on electric distribution networks

Deliver a snapshot of the principal characteristics of a 3-phase network

Track the variations of various parameters over time

The measurement accuracy of the instrument is better than 1% (not counting the accuracy due to the current sensors). 

(MN193) to several kiloamperes (AmpFlex®

simple interface make it easy to use. The instrument is intended for technicians and engineers responsible for electrical 
installation and network inspection and maintenance.

The Model 8333 principal measurements are:

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

The RMS values of AC currents up to 10,000 amperes (excluding neutral current). By using ratios, the instrument can
measure currents up to hundreds of kiloamperes.

The DC components of voltages and currents (excluding neutral current).

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

Peak voltage and current values (excluding neutral current).

The frequency of 50Hz and 60Hz networks.

Current and voltage peak factors (excluding neutral current).

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

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

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

Measurement of the total harmonic distortion with respect to the RMS AC value (THD in %r) for the current and the
voltages (excluding neutral current).

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

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

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

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

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

Calculation of the rms neutral current from the currents measured on the phases of a three-phase system.
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(voltages and currents)

(voltages and currents - excluding neutral current)

 (12 maximum)

and times. Recording of four complete cycles (one before the triggering event and three after) on the six acquisition
channels.

recording, with a maximum of 100 recording sessions. Display, in bar chart or graph form, of the means of many
parameters vs. time, with or without minima and maxima.

Date and time setting

Screen brightness setting

Graph colors

Display management

Night mode

of calculation of the K factor, choice of reference for the level of harmonics

Distribution system (single-phase, 2-phase, 3-phase) and of the connection method (standard, 2-element method or
2½-element method)

Delete data (total or partial)

Display software and hardware version numbers

Language

Current sensors detected, not detected, not managed, simulated, or impossible to simulate (2-element connection
method). Set voltage and current ratio, transduction ratios, and sensitivity
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Figure 2-1

1. Over molded protective case.

2. Color TFT 320 X 240 (1/4 OFT) display with graphic representation of system parameters and measurements.

3. Six (6) function buttons used to modify the display mode.

4. Four (4) function buttons.

5. ON / OFF button.

6. Three (3) current input terminals on the top of the instrument to enable the use of current sensors (MN, SR,
AmpFlex®, MiniFlex®

selectable.
Four (4) voltage input terminals (voltage ratio can be set before recording).

7.

8. Input for external power supply and battery charging.

9. Enter button.

10. Four (4) buttons that enable movement of the cursor, browsing or the selection of data.

11. Buttons for directly accessing the 6 display modes.

Refer to § 8 for function button descriptions.
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The Model 8333 can operate on either battery or on AC power. Pressing the  button powers up the instrument. If 
the instrument is shut OFF suddenly (line power outage in the absence of the battery) or automatically (battery low), an 
information message is displayed when it is next started up.

Pressing the  button again turns the instrument OFF. If the instrument is recording, metering energy, or searching for 

Select YES or NO on the corresponding yellow buttons, then press the 

If NO is selected, recording will continue.

If YES

The backlit 320x240-pixel (1/4 VGA) graphic TFT screen displays all measurements with their graphs, the parameters of 
the unit, the graphs selected, the instantaneous values of the signals, and the type of measurement selected. When the 
instrument is powered up, it automatically displays the Waveform screen.

5

2

1

3

4

02/06/14

Figure 2-2

1. Top bar on the display, including:

Symbol of the tested mode ( , , , etc.)

Frequency of measured signal

Memory capacity status bar (only available in certain modes)

Current date and time

Battery charge status (see § 2.9)

2. Measured RMS values associated with waveforms.
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3. Values of signals at an instant “t” at the intersection of cursor and the waveforms. The cursor can be moved along the time
scale by pressing the .

4. Measurement selection (refer to § 8).

-
surement can only be performed if voltage or current with a frequency of 40 to 70Hz is applied to the Ch1 voltage 
input or the A1 current input.

5. Selection of waveforms to be displayed (use the buttons to select):

 Displays current for each phase

Refer to the phases (A,B,C)

4.1.2.3).

3

1 2

L1/A L2/B L3/C 1000V CAT III   600V CAT IV

L1/A

L2/B

L3/CN/D

Figure 2-3

1. Three (3) current input terminals on the top of the instrument to enable the use of current sensors (MN, SR, AmpFlex®,
MiniFlex®, MR, SL & J93 probes).

2. Four (4) voltage input terminals (measures 3 voltages).

3. Insertion locations for the current and voltage color-coded ID markers.

3

1

2

Figure 2-4

1. Theft-prevention access port, used to secure the instrument with padlock.

2. USB connector for connection to a PC.

3. Input for external AC power supply and battery charging.
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The battery icon in the top right corner of the screen shows the battery level. The number of bars is proportional to the 
charge level.

Battery charged

Low battery

Battery charging

Red bar: Condition of the battery is unknown because it had never been fully charged.

The insturment is connected to AC power using the power cord.

When the capacity of the battery is too low, the following message is displayed: 

Press ® to AC power (using the power 
cord) within one minute of this message appearing.

A retractable stand on the back of the Model 8333 can be used to hold the instrument in a tilted position.

1

2

Figure 2-5

1. Retractable stand.

2. Battery compartment.

The SD card is located under the battery.
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To turn the Model 8333 ON, press the 
cord is not connected to AC power. During startup, several informational screens appear, displaying data such as the 

02/06/14

Figure 3-1

-
ment is turned OFF.

® software.

Color-coded ID markers are supplied with the PowerPad® to identify the leads and input terminals.

Detach the appropriate inserts from the color-coded marker and place them in the holes provided under the
terminals (larger inserts for current terminals, smaller inserts for voltage terminals).

Clip the rings of the same color to the ends of the lead that will connect to the terminal.

Figure 3-2

Connect the measurement leads to the terminals of the instrument (see § 2.8).
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L1/A L2/B L3/C 1000V CAT III   600V CAT IV

L1/A

L2/B

L3/CN/D

Figure 3-3

1. Three (3) current input terminals on the top of the instrument to enable the use of current sensors (MN, SR, AmpFlex®,
MiniFlex®, MR, SL & J93 probes).

2. Four (4) voltage input terminals (measures 3 voltages).

3. Insertion locations for the current and voltage color-coded ID markers.

4.1.5).

Calculation method (see § 4.1.3)

Electrical hook-up (see § 4.1.4)

Ratios of the sensors (see § 4.1.5)

1. Turn the instrument ON.

2. 4).

3. Connect the leads and current sensors to the unit.

4. Connect the ground and/or neutral lead to the network ground and/or neutral (when it is distributed) and connect the
corresponding current sensor.

5. Connect the L1 phase lead to the network L1 phase and connect the corresponding current sensor.

6. If applicable, repeat the procedure for phases L2 and L3.

Complying with this procedure minimizes connection errors and saves time.

1.

2. Disconnect the leads and turn the instrument OFF.
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Any screen can be saved (screen snapshot) by pressing the button for three seconds (see § 5.7). You can press the 

Help button at any time. The Help screen will inform you about the functions and the symbols used for the current 
display mode. 

Refer to § 5 for detailed information on the available display modes:

- Waveform Capture

- Harmonics

- Waveform Measurements

- Alarm Recording

- Recording (Trend Mode)

- Power and Energy Measurements

- Screen Snapshot
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instrument is turned OFF.

Figure 4-1

and options, then use the button to select and validate your choices.

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



The Date/Time menu 

Figure 4-2

.

Proceed in the same way for selecting data format (DD/MM/YY or MM/DD/YY) and time format (12/24 or AM/PM). 
.

searching for transients and/or alarms.
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The Brightness button  initiates a menu that sets the brightness of the display.

Figure 4-3

.

The Colors menu 
available: green, dark green, yellow, orange, pink, red, brown, blue, turquoise blue, dark blue, light grey, grey, dark grey, 
and black. 

Figure 4-4
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The Calculation Methods menu 

Breakdown or no breakdown of the non-active quantities

Reference for the level of harmonics of the phases

The menu is used to choose whether to separate or combine the non-active quantities (power and energy). 

Figure 4-7

Non-active power N is separated into reactive power (fundamental) Q1 and distorting power D. Non-active
energy Nh is separated into Q1h and Dh.

Non-active power N and non-active energy Nh are displayed.

Press

alarms.
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The FK

Figure 4-8

exponential constant that depends on the type of winding and the frequency. The value of q can range from
1.5 to 1.7. The value of 1.7 is suitable for transformers having round or square conductors, in all types of winding.
The value of 1.5 is suitable for those in which the low-voltage windings are in tape form.

ratio between the losses linked to eddy currents (at the fundamental frequency) and resistive losses (both
evaluated at the reference temperature). The value of e can range from 0.05 to 0.1.

The default values (q = 1.7 and e = 0.10) are suitable for most applications.

Press

The

Figure 4-9

the reference is the value of the fundamental

 the reference is the total value

For harmonics of the V-h, A-h, and U-h phases, the fundamental and total values are RMS values. For harmonics of the 
S-h phases, the fundamental and total values are apparent power values.

Press
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The

Figure 4-10

Several electrical diagrams can be selected. Use the arrow buttons to choose a connection. One or more types of network 
correspond to each distribution system.

These connection choices allow you to connect the instrument to all existing networks. 

Press

Single-phase 2-wire (L1 and N)

L1

N Single-phase 2-wire non-grounded neutral

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

L1
L2

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

3A
L1
L2
L3 A1A2

A2A3

A3A1

Indicates which 2 current sensors will be 
connected: A1 and A2, or A2 and A3, 

or A3 and A1.

Two-wattmeter method or two-element 
method or Aron method.

The third sensor is not necessary if the 
other two are of the same type, same 

range, and same ratio. Otherwise, the third 
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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3-phase 4-wire (L1, L2, L3 and N)

L1
L2
L3
N

V1V2
3V

V2V3
V3V1

Indicates 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 con-
nected, 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
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The

Figure 4-11

Current probes (press )

Current ratios (press  or U, depending on set-up)

Press
probe is detected but not managed, an error message is displayed. 

For a 3-wire 3-phase set-up where only two of the three current sensors required are connected, if these two sensors are 
of the same type and have the same ratio, the instrument simulates the third sensor by assuming the same characteristics 
as for the two others. The third sensor will be shown in the list as either being simulated, or impossible to simulate.

The current probe choices that are available are:

If an MN193 clamp (5A range) or an adapter is used, the current ratio setting is proposed automatically. If an MN193 
clamp (5A range), an Adapter, an AmpFlex®, a MiniFlex®

or sensitivity is proposed automatically. 

 button. Note that the primary current cannot be less than the secondary 
current.
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A second screen,  or U
same for all or some channels. These are phase-to-neutral voltage ratios when there is a neutral (indicated by )...

Figure 4-12

…and phase-to-phase voltage ratios when there is not (indicated by U).

Figure 4-13

 all channels have the same 1/1 ratio.

 all channels have the same ratio, to be programmed.

- Press

- Press  then use the arrow buttons to change the ratio. The primary voltage is in kV and the secondary 
voltage is in V.

one ratio, but you must perform the operation twice.

is only one ratio, but you must perform the operation several times.

.

3. Note also that 
you cannot modify ratios if the instrument is recording, metering energy, or searching for transients, and/or alarms.
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A second Thresholds screen, displayed by pressing the 

for some or all of them. 

Figure 4-15

To change the current thresholds, press 

 all current sensors have the same threshold.

- Press the 

- Press the button, then use the arrow buttons to change the threshold. The unit can be , , or .

but perform the operation several times

.

You cannot modify thresholds in the transient mode if the instrument is searching for transients.
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The instrument has a recording function (activated by the   button, see § 5.5), used to record measured and calculated 
values (Urms, Vrms, Arms, and so on). To display the Trend Mode menu, press
and then select  .

Figure 4-16

Figure 4-16. To display the next page, press 

the button.

Figure 4-17

, , , . To navigate through these 

 or  button. 

To select a parameter to be recorded, move the yellow cursor to the parameter using the navigation arrow buttons, then 
press

-
sors connected, ratios programmed, reference of the level of harmonics of the phases, breakdown of the non-active 
quantities). For example, if no current sensor is connected, all current quantities appear in red.

To select all of the parameters of a page, press the  button. To deselect all of the parameters of a page, press the 
button.

 or  button.
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The recordable values are:

RMS phase-to-phase voltage

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

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

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

RMS phase-to-neutral voltage

Crest factor of phase-to-neutral voltage

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

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

RMS current

Crest factor of current

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

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

P Active power

Q1 Reactive power (fundamental)

D Distortion power

S Apparent power

PF Power factor

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

FHL Harmonic loss factor

FK K factor

Phase-to-neutral voltage unbalance (set-up with neutral). Phase-to-phase voltage unbalance 
(set-up without neutral)

Negative sequence current unbalance factor

Hz Network frequency

Harmonics in phase-to-phase voltage

Harmonics in phase-to-neutral voltage

Harmonics in current

Harmonics in power

The last four entries in the preceding table (U-h, V-h, A-h, and S-h) involve the recording of the harmonics of U, V, A, and 

within this range (if desired) only odd harmonics.

The level of harmonics of order 01 will be displayed only if they concern values expressed in % r.

1.

2. Move the yellow cursor to the parameter using the navigation arrow buttons.

3.  . 

4.  .
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Figure 4-18

.

The 5.4 for a complete list of alarms). 
. The 

 . 

Figure 4-19

Type of alarm

Order of the harmonic (between 0 and 50), for |S-h|, A-h, U-h and V-h only

Direction of the alarm (>or <) in the case of Hz, Urms, Vrms, Arms.

Triggering threshold of the alarm (value and unit for Urms, Vrms, Arms, |Q1| or N, D and S).

Triggering delay, or minimum duration above or below the alarm threshold: in minutes or seconds or, in the case 
of Vrms, Urms and Arms (excluding the neutral), in hundredths of a second.

Hysteresis: 1%, 2%, 5% or 10% (see § A.1).
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2

5

1

Figure 5-24

Validate with the . button. The screen then displays the transients in graph form.

Figure 5-25
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The Harmonics mode displays a representation of the harmonic levels of the voltage, current, and apparent power, order 
by order. It can be used to determine the harmonic currents produced by nonlinear loads, and analyze problems caused 
by harmonics according to their order (overheating of neutrals, conductors, motors, and so on).

Figure 5-26

 -  Phase-to-neutral voltage

 - Harmonics of the current

S - Apparent power of the harmonics

U - Phase-to-phase voltage harmonics

The  and  buttons allow the user to zoom in or out, in increments of 2%, 5%, 10%, 20%, 50% and 100%.

The  sub-menu displays the harmonics of the phase-to-neutral voltage only for sources having a neutral. 

 The choice of curves to be displayed depends on the type of connection (see § 4.1.4):

no choice (L1)

2L, L1, L2

 L1, L2, L3

3L, L1, L2, L3, -,+
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Figure 5-27

Display in expert mode 
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2
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Figure 5-28

Filters L2 and L3 display the harmonics of the phase-to-neutral voltage for phases 2 and 3, respectively. The screen is 

The  sub-menu displays the harmonics of the current. 

3

2

1

Figure 5-29
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Figure 5-30

Filters L2 and L3 display the current harmonics of phases 2 and 3, respectively. The screen is identical to the one 
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The S sub-menu displays the harmonics of the apparent power, for all connections except 3-wire 3-phase. The horizontal 
axis indicates the orders of the harmonics. The bars of the bar chart above the horizontal center line signify harmonic 
power consumed, those below it harmonic power generated.

3

1

2

Figure 5-31

3

1

2

Figure 5-32
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Filters L2 and L3 display the apparent power of the harmonics for phases 2 and 3, respectively. The screen is identical to 

The U sub-menu is available for all connections except 2- or 3-wire single-phase. This sub-menu displays the harmonics 
of the phase-to-phase voltage. 

3

1

2

Figure 5-33
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Figure 5-34

Filters L2 and L3 display the harmonics of the phase-to-neutral voltage for phases 2 and 3, respectively. The screen is 

The

yellow and the screen simultaneously displays the expert mode.

From this screen, two sub-menus are available:

 for 3-phase set-ups with neutral or U for the 3-phase set-up without neutral

 for the expert mode in current
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For 3-phase set-ups with neutral, the 
on the heating of the neutral and on rotating machines.

Figure 5-35

The harmonics inducing a negative sequence.

Those inducing a zero sequence.

Those inducing a positive sequence.

Level of harmonics with fundamental RMS value as reference (%f) or the (total) RMS value as reference (%r)

For 3-phase set-ups without neutral, the U
voltage on the heating of revolving machines.

The

Figure 5-36

The harmonics inducing a negative sequence.

Those inducing a zero sequence.

Those inducing a positive sequence.

Level of harmonics with fundamental RMS value as reference (%f) or the (total) RMS value as reference (%r)
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The Waveform mode displays the current and voltage graphs, along with the values measured and those calculated from 
the voltages and currents (except for power, energy, and harmonics). This is the screen that appears when the instrument 
is powered up.

02/06/14

Figure 5-37

§
§

§

and the current. 

-
ration (see § 4.1.4).

Single-phase, 2-wire: no choice (L1)

Split-phase, 3-wire: 

- For RMS, THD, CF,  and : U, 2V, 2A, L1, L2

- For : 2V, 2A, L1, L2

3-phase, 3-wire: 3U, 3A

3-phase, 4-wire: 3U, 3V, 3A, L1, L2, L3

- For RMS, THD, CF,  and : 3U, 4A, L1, L2, L3

- For :  3U, 3V, 3A, L1, L2 and L3
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This screen displays the three phase-to-phase voltages of a 3-phase system.

3

2

1

Figure 5-38

This screen displays the three phase-to-neutral voltages of a 3-phase system.

3

2

1

Figure 5-39
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This screen displays the three phase currents and the neutral current of a 3-phase system.

3

2

1

Figure 5-40
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This screen displays the neutral voltage relative to ground and the neutral current.

3

2

1

Figure 5-41

Filters L1, L2, and L3 display the current and voltage in phases 1, 2, and 3, respectively. 

The  sub-menu displays the waveforms of the signals measured over one full cycle and the total voltage and current 
harmonic distortion. The levels are displayed either with the fundamental RMS value as reference (%f) or with the RMS 

This screen displays the phase-to-phase voltage waveforms for one period and the total harmonic distortion values.

3

2

1

Figure 5-42
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This screen displays the phase-to-neutral voltage waveforms for one period and the total harmonic distortion values.

3

2

1

Figure 5-43

This screen displays the phase current waveforms for one period and the total harmonic distortion values.

3

2

1

Figure 5-44
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Filters L1, L2, L3 display the total current and voltage harmonic distortion for phases 1, 2, and 3, respectively.

The  sub-menu displays the waveforms of the signals measured over one period and the voltage and current peak factors.

This screen displays the phase-to-phase voltage waveforms of one period and the peak factors.

3

2

1

Figure 5-45
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This screen displays the phase-to-neutral voltage waveforms of one period and the peak factors.

3

2

1

Figure 5-46

This screen displays the current waveforms of one period and the peak factors. 

3

2

1

Figure 5-47

Filters L1, L2, L3 display the total current and voltage harmonic distortion for phases 1, 2, and 3, respectively.
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The sub-menu displays the RMS, maximum, minimum and average values for voltage and current, as well as the 
instantaneous positive and negative voltage and current peaks.

The display screen varies depending on which value is selected.

Displays the one-second mean and half-cycle maximum and minimum RMS values and the instantaneous 
positive and negative phase-to-phase voltage peaks. 

 Displays the one-second mean and half-cycle maximum and minimum RMS values and the instantaneous 
positive and negative peaks of the phase-to-neutral voltages and of the neutral. 

Displays the one-second mean and half-cycle maximum and minimum RMS values and the positive and 
negative instantaneous peak values of the phase and neutral currents.

Displays the one-second mean and half-cycle maximum and minimum RMS values and the 
instantaneous positive and negative peaks of the phase-to-neutral voltage and of the current of phase 1.

Figure 5-48

The columns display the values relative to each voltage, current or neutral graph.

 The MAX and MIN RMS measurements are calculated every half-period (e.g. every 10ms for a signal at 50Hz). 
The measurements are refreshed every 250ms.

To reset the MIN and MAX on the display, press the  button.
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The sub-menu displays all the voltage and current measurements (RMS, DC, THD, CF, PST, FHL and FK). 

The display screen varies depending on which value is selected.

 Displays the RMS, DC, THD and CF values of the phase-to-phase voltages.

Displays the RMS, DC, THD, CF, and PST values of the phase-to-neutral voltages and of the neutral. 

Displays the RMS, DC, THD, CF, FHL and FK values of the phase and neutral currents. 

Displays the RMS, DC, THD, CF, PST FHL and FK values of the phase-to-neutral voltage and of the 
current, the DC and PST parameters of the phase-to-neutral voltage, and the DC value (if the current sensor 
allows) and FK of the current for phase 1. 

Figure 5-49

 The DC value of the current of phase 1 is displayed only if the associated current sensor can measure direct 
current. L2 and L3 provide the simultaneous display of the current and voltage for phases 2 and 3, respectively. 
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The sub-menu displays a vector representation of the fundamentals of the voltages and currents. It indicates their 
associated quantities (modulus and phase of the vectors) and the unbalances of the voltages and currents.

The display screen varies depending on which value is selected.

 Displays a vector representation of the fundamentals of the phase-to-phase voltages and of the currents. It 
indicates their associated quantities (modulus and phase of the phase-to-phase voltage vectors) and the voltage 
unbalance. The reference vector of the representation (at 3 o’clock) is U1. 

 Displays a vector representation of the fundamentals of the phase-to-neutral voltages and of the currents. It 
indicates their associated quantities (modulus and phase of the phase-to-neutral voltage vectors) and the voltage 
unbalance. The reference vector of the representation (at 3 o’clock) is V1. 

 Displays a vector representation of the fundamentals of the phase-to-neutral voltages and of the currents. It 
indicates their associated quantities (modulus and phase of the current vectors) and the current unbalance. The 
reference vector of the representation (at 3 o’clock) is A1.

Displays a vector representation of the fundamentals of the phase-to-neutral voltages and the currents 
of one phase. It indicates their associated quantities (modulus and phase of the current and phase-to-neutral 
voltage vectors). The reference vector of the representation (at 3 o’clock) is the current vector.

Figure 5-50

L2 and L3 display vector representations of the fundamentals of the phase-to-neutral voltages and the currents of 
phases 2 and 3, respectively. They indicate their associated quantities (modulus and phase of the current and phase-to-
neutral voltage vectors of phases 2 and 3, respectively). The reference vector of the representation (at 3 o’clock) is the 
current vector (A2 and A3, respectively).
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An alarm can be manually stopped before the stop date and time by pressing the con’s yellow button. The  icon will 
reappear in the same location.

To display the list of campaigns performed, press the  button. The Detection List screen is displayed. 

2 3

1

Figure 5-53

If the stop date of the campaign is in red, it does not match the stop date initially programmed for one of the following 
reasons:

Power supply problem (battery low or disconnection of the instrument supplied by AC power only).

Memory is full.
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with the button. The instrument then displays the alarms in list form.

2 3 4 5

1

Figure 5-54

If an alarm duration is displayed in red, it was cut short for one of the following reasons:

Power supply problem (battery low)

Manual stoppage of the campaign by pressing  or by turning the instrument OFF

Memory is full

Measurement error

a current sensor)

In the last two cases, the minimum or maximum (whichever is applicable) s also displayed in red. To return to the 

Detection List screen, press .
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When the list of campaigns performed is displayed (see Figure 5-53), select the campaign to be deleted by moving the 
cursor to it using the up and down arrow buttons. The selected campaign is bolded. Then press the  button. Press 

 to cancel. 

You cannot delete an alarm campaign in progress.

§ 4.1.8).

The
4.1.6.3). Pressing this button displays the Recording Schedule screen.

3 6

5

4

1

2

Figure 5-55

The Figure 5-55). To quickly start a recording, press the 

.
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To program a recording, set the parameters listed in the Recording Schedule screen:

 through .

date and time.

 is the time over which the measurements of each recorded value are averaged (arithmetic mean). 
Allowable values are 1s, 5s, 20s, 1min, 2min, 5min, 10min, and 15min.

can be up to eight characters long. Several recordings can have the same name. Allowable characters are 

alarm modes) are kept in memory. When a name is entered, it can then be completed automatically.

To modify an item, move the yellow cursor to it using the up and down arrow buttons, then press the  button. Change 
the value using the arrow buttons, then press 

 button. If not enough memory is available, 

an error message appears informing you of this. The  icon in the status bar blinks to indicate that recording has begun. 

The  button replaces the 

The “Recording on standby” message is displayed until the start time is reached. It is then replaced by the message 

“Recording running”. When the stop time is reached, the Recording Schedule screen returns with the  button 

The Recording List   submenu displays the recording list already made..

21 3 4

Figure 5-56

If the stop date is in red, it does not match the stop date initially programmed because of a power supply problem (battery 
low or disconnection of the instrument from AC power).
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When the list of records is displayed (see Figure 5-56), select the recording to be deleted using the button. The 
selected recording is bolded. Press the button. Press the  button to cancel.

When the list of records is displayed (see Figure 5-56), use the up and down arrow buttons to select the record to be 
displayed. The selected recording is bolded. Press  to validate.

1 2

Figure 5-57

of sensors, ratios programmed). For example, if the calculation mode chosen during the programming is “Non-active 
Quantities not separated” (see § 4.1.3), the D tab does not appear. Press the appropriate yellow button to display a 

Figure 5-58
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The display period of this graph is one minute. Since the period of the record is one second, each point on the graph 
corresponds to a value recorded in a one-second window once per minute. There is therefore a substantial loss of 
information (59 values out of 60), but the display is rapid.

Values of the cursor in red indicate saturated values. Black dashes indicate erroneous values. Red dashes 
indicate values that are not calculated (following the end of calculation of the MIN-MAX-AVG mode when is
pressed).

Figure 5-59

The display period of the graph shown in Figure 5-59 is one minute. With the MIN-AVG-MAX mode activated, each point 
of this graph represents the arithmetic mean of 60 values recorded every second. This graph is therefore more precise 
than the graph shown in Figure 5-58, since there is no loss of information. It is slower, however.

To stop the calculation of the MIN-AVG-MAX mode, press .

While MIN-AVG-MAX mode is being calculated, a progress bar is displayed for this calculation in the status 
strip instead of the recording display window positioning bar. The MIN-AVG-MAX mode is not available while a trend 
is being recorded.

To return to the Recording Parameters screen, press .
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Figure 5-60

For each of the phases (L1, L2, and L3), at each recording of a value over one second (recording period), the instrument 
also records the minimum half-cycle RMS value over one second and the maximum half-cycle RMS value over one 
second. These are the three graphs shown in Figure 5-60.

Figure 5-61

Figure 5-60 because, with the MIN-AVG-MAX mode, there is no loss of 
information.

For the quantities (P, VAR, S, D, PF, cos  and tan ) and for a 3-phase source without neutral, only the total 
quantities are represented. 

Figure 5-62
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This graph is an example of tan  (L1) without MIN-AVG-MAX for a 3-phase connection with neutral.

Figure 5-63

This graph is an example of tan  (L1) with MIN-AVG-MAX.

1

2

Figure 5-64

For the energy graphs, the quantities are expressed in Wh, J, toe, or BTU, depending on the unit chosen in the 

Figure 5-65

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



This graph (Figure 5-65
information.

The MIN-AVG-MAX mode can be activated for the powers to be displayed (above the graph) the mean power value at the 
cursor date along with the maximum and minimum power values. Note that, in contrast with the other quantities, only the 
bar chart of mean values is represented.

1

2

3

Figure 5-66

The display period of this bar chart is one minute. Since the recording period is one second, each bar of this bar chart 
represents a value recorded in a one-second window once a minute. The energy calculation mode determines the sum of 
the powers on the selected bars.

Figure 5-67

information.
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2

1

4

3

Figure 5-68

The period of display of this graph is two hours. Since the recording period is one second, each point of this graph 
represents a value recorded every second taken every two hours. There is therefore a substantial loss of information 
(7199 out of 7200), but the display is rapid.

1

Figure 5-69

Figure 5-68 in that MIN-AVG-MAX mode is activated. Each 
point of the AVG curve represents the arithmetic mean of 7,200 values recorded every second. Each point of the graph 
of the MAX represents the maximum of the 7,200 values recorded every second. Each point of the graph of the MIN 
corresponds to the minimum of the 7,200 values recorded every second. This display is therefore more precise, because 
there is no loss of information, but it is slower.
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1

Figure 5-70

1

Figure 5-71

Display of the record is not complete because construction was stopped before the end.

1

Figure 5-72
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The display has not been stopped and is therefore complete.

The following table indicates the time needed to display the graph on screen as a function of the width of the display 
window for a recording period of one second:

5 days 2 hours 11 seconds 10 minutes

2.5 days 1 hour 6 seconds 5 minutes

15 hours 15 minutes 2 seconds 1 minute 15 seconds

10 hours 10 minutes 2 seconds 50 seconds

5 hours 5 minutes 1 second 25 seconds

1 hour 1 minute 1 second 8 seconds

20 minutes 10 seconds 1 second 2 seconds

5 minutes 5 seconds 1 second 1 second

1 minute 1 second 1 second 1 second

.

You can also, at any time, press: 

or to change the scale of the display

Pressing these buttons may restart the loading and/or calculation of the values from the beginning.
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The  Power and Energy button displays power and energy measurements. The sub-menus available depend on 

The sub-menu is used to display power.

Figure 5-73

This screen corresponds to the choice “non-active quantities separated” in the AR tab of the Calculation Meth-
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The PF... sub-menu displays the quantities associated with power.

Figure 5-74

The values in this screen are as follows:
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The values in this screen are as follows:

This screen corresponds to the choice “non-active quantities separated” in the VAR tab of the Calculation 

appear and Q1

Filters L2 and L3 display the same information for phases 2 and 3.

s displayed for the 2-wire 2-phase set-up.

The  sub-menu displays the energy meters.

Figure 5-78

The values in this screen are as follows:

Filters L2 and L3 display the same information for phases 2 and 3.
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5.6.3

 sub-menu displays the powers and associated quantities.

Figure 5-79

This screen corresponds to the choice “non-active quantities separated” in the VAR tab of the Calculation 
1 is 

Filters L2 and L3 display the same information for phases 2 and 3.
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Select the snapshot that you want to delete using the arrow buttons.

Press the .

To leave the screen without deleting any alarm, press the  button.

Press this button to obtain help for the currently displayed mode.

To exit the Help mode, press the button once again.
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To provide our customers the best possible service in terms of performance and technical upgrades, AEMC®

Visit us at:

Click on the  tab, then click on the  button.

You can also update the software by selecting “Update” from the Help menu within the DataView® software. 

-

updates.
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The Model 8333 display includes the following icons for the yellow function buttons:

Phase-to-neutral voltage mode Energy calculation

Phase-to-neutral current mode Zoom in

S Power mode Zoom out

U Phase-to-phase voltage mode Contrast

Non-active quantities Colors of the measurement channels

Unit of energy Screen shutdown

FK Night mode

Reference for level of harmonics of phases Recording programming mode.

Recording look-up mode.

Peak factors Start of recording.

RMS RMS values Rapid programming and start of recording

Peak values Disconnect recording

Harmonic distortion Stop function in progress

PF… Wastebasket for deleted items

VA
)

Energy meters

Mean and min/max  values Transient current mode

voltage
Phasor diagram

voltage
>t=0< Move cursor to transient triggering time

voltage
>t=-T<

Move cursor one signal period before triggering 
date of transient

voltage
Energy consumed by the load

Energy generated by the load

First page of Help

frequency
Second page of Help

frequency
Third page of Help

displayed
Fourth page of Help

displayed

Simultaneous display of all voltage and current measure-
ments (RMS, DC, THD, CF, PST, PLT, FHL, FK)

Select all items Previous page screen

De-select all items Next page screen

Transient mode
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These six buttons activate the function or tool represented by the corresponding icon on the screen.

A block of four arrow buttons, a select button and a return button are available for navigating menus.

Up direction or navigation button.

Down direction or navigation button.

Right direction or navigation button.

Left direction or navigation button.

Return button.

See

Transients mode (blackouts, interference, etc.). § 5.1

determination of harmonic currents produced by nonlinear loads, analysis of problems caused 
by harmonics according to their order (overheating of neutrals, conductors, motors, etc.).

§ 5.2

Voltage and current waveforms mode, display of minima and maxima of summary tables, 
determine phase rotation.

§ 5.3

record network blackouts with half-cycle resolution (Vrms, Arms, Urms), determine energy 
consumption overshoots, monitor compliance with a power supply quality contract.

§ 5.4

§ 5.5

Power and energy measurements § 5.6

Three of these buttons are real-time mode buttons: , , and . In each of these modes, the colored circles on 
a white ground (for example ) in which the channel numbers or types appear indicate saturation: the ground of the circle 
is colored when the channel measured is potentially full (for instance ).

When a numbered circle corresponds to a simulated channel (for example in 4-wire 3-phase with selection V1V2, 
2½-element method, or in 3-wire 3-phase with selection A1A2, 2-element method) 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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The other buttons have the following functions:

See

§ 4.1

Snapshot of current screen and retrieval of screens already stored § 5.7

Help information about functions and the symbols used for current display mode. § 5.8

Meanings of the symbols and abbreviations used:

AC and DC components P Active power

AC component only DC power

DC component only DC energy

Inductive phase shift
PK

Maximum (+) or minimum (-) peak instantane-
ous value of the signal

Capacitive phase shift PF Power factor

° Degree

Expert mode

|    | Absolute value Q
1

Reactive power (fundamental)

Sum of values Q
1

Reactive energy (fundamental)

% Percentage RMS True RMS value (current or voltage).

Fundamental value as reference S Apparent power

%r Total value as reference Apparent harmonic power

 or 
Phase shift of voltage with respect to current Apparent energy.

Relative date of time cursor.

Current harmonic
Tangent of the phase shift of voltage with re-
spect to current.

Crest (peak) factor of current Total harmonic distortion (in %f or in %r).

RMS distortion current U Phase-to-Phase voltage.

DC current Phase-to-phase voltage harmonic.

Maximum peak value of the current Phase-to-Phase voltage crest factor.

Minimum peak value of the current Ud Phase-to-phase RMS distortion voltage.

Total harmonic distortion of current in % f Phase-to-phase DC voltage.
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Total harmonic distortion of current in % r
Maximum peak value of the phase-to-phase volt-
age.

Current unbalance
Minimum peak value of the phase-to-phase volt-
age.

Mean value (arithmetic mean) True RMS phase-to-phase voltage.

Peak factor (current or voltage)
Total phase-to-phase voltage harmonic distortion 
in %f.

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

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

D Distortion power Phase-to-phase voltage unbalance.

DC component (current or voltage)

DPF Displacement factor (cos F) Phase-to-neutral voltage harmonic

Distortion energy. Voltage crest (peak) factor.

FHL Harmonic loss factor Phase-to-neutral RMS distortion voltage.

FK K factor Phase-to-neutral DC voltage.

Hz Frequency of network studied
Maximum peak value of the phase-to-neutral 
voltage.

L Channel (Line)
Minimum peak value of the phase-to-neutral 
voltage.

Maximum value True RMS phase-to-neutral voltage.

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

Millisecond
Total harmonic distortion of phase-to-neutral 
voltage in %r.

N Non-active power Phase-to-neutral voltage unbalance

Non-active energy. Phase-to-neutral DC voltage.
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The symbol “U” may be used throughout this manual and in the instrument to refer to phase-to-phase voltage 
measurement. The symbol “V” will be used for phase-to-neutral voltage measurement.

The values of Anom are provided in the table below.
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0 to 1000Vrms AC+DC phase-to-neutral and neutral-to-ground
0 to 2000Vrms AC+DC phase-to-phase

(on condition of compliance with 1000Vrms with respect to ground in CAT III)

 1195k  (between phase and neutral and between neutral and ground)

1200Vrms constant
2000Vrms for one second

0 to 1V

1M  for current probe circuit
12.4k  for AmpFlex® and MiniFlex® circuit

1.7Vrms constant

Measurement channels:256 points per period, e.g.:

At 50 Hz: 6.4 kHz (256 × 50 ÷ 2).

At 60 Hz: 7.68 kHz (256 × 60 ÷ 2).

The analog 3-dB bandwidth: 76 kHz.

 230VAC ± 10% @ 50Hz and 120VAC ± 10% @ 60Hz

 65VA

(allows use in the event of an interruption)

8 NiMH 4000mAh min

 9.6V

5 hrs approx

10 hrs (completely charged) approx
>15 hrs (recording in progress) approx

 32° to 122°F (0° to 50°C)

50° to 104°F (10° to 40°C)

17 6

30 14

130 60
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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 device errors), 
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This table does not take into account possible distortion of the measured signal (THD) because of the physical 

IEC61000-4-30.

When installing probes, face the arrow on the probe in the direction of the load. Note that only AmpFlex® sensors are 
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The Model 8333 and its DataView 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: 

A recording period of one second

The quantities Vrms and Urms selected

The quantities V-h01 and U-h01 selected
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The accuracy of the real-time clock is 80 ppm at most (device 3 years old used at an ambient temperature of 50°C). With 
a new device used at 25°C, this accuracy is only 30 ppm.

7.9 x 9.8 x 2.6" (200 x 250 x 67mm)

5.36 lb (2kg) approx.

per IEC 61010-1

IP53 per EN 60529 when the instrument is on its stand, with no lead connected, with the jack cover and the cap 
on the USB connector in the closed position

IP20 at the level of the measurement terminals

IK08 per EN 62262

Drop Test - 1m per IEC 61010-1

20 to 26°C (68 to 78.8°F) from 45 to 75% RH

0 to 42.5°C (32 to 108.5°F) from 10 to 85% RH

0 to 50°C (32 to 122°F) from 45 to 75% RH

With batteries:  -20 to 35°C (-4 to 95°F) from 0 to 95% RH 
  -20 to 50°C (-4 to 122°F) from 0 to 75% RH

Without batteries:  -20 to 70°C (-4 to 158°F) from 0 to 75% RH

0 to 40°C (32 to 104°F) max

Operating: 0 to 2000 meters (6560 ft)
Non-Operating: 0 to 10,000 meters (32800 ft)

Indoor Use

Above 104°F (40°C) the instrument must be powered by the battery alone OR from AC power with the 
battery removed. Use of the instrument with both the battery AC power is .
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The use of the AmpFlex®, MiniFlex® and SR probes rate the “device + probe” at  or 

The use of the MR193, MN93, MN193, J93 and SL261 probes rate the “device + current probe” at 
or

The use of the 5A adapter rates the “device + current probe” at  or 

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 

and radiated disturbance.

For the AmpFlex® and MiniFlex® sensors:

frequencies.
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(1)

This diagram is used for  power and energy measurements (see § 5.6).

Here VAR is the fundamental reactive power (and not the non-active power).

The sampling rate is a constant 256 samples per cycle. When a transient capture is started, each sample is compared 

then captured by the instrument. The cycle preceding the event and the three following cycles are saved to memory.

The following is a graphical representation of the transient capture trigger mechanism:
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Service Center at one-year intervals for recalibration, or as required by other standards or internal procedures.

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 

(Or contact your authorized distributor)

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

You must obtain a CSA# before returning any instrument.

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:
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The Model 8336 is warranted to the owner for a period of two 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 unit has been tampered with, abused or if the defect is related to service not performed by 
AEMC® Instruments. 

Please print the online Warranty Coverage Information for your records.

®

If a malfunction occurs within the warranty period, you may return the instrument to us for repair, provided we have your 
® Instruments will, at its option, repair or replace the 

faulty material.

First, request a Customer Service Authorization Number (CSA#) by phone or by fax from our Service Department (see 
address below), then return the instrument along with the signed CSA Form. Please write the CSA# on the outside of the 
shipping container. Return the instrument, postage or shipment pre-paid to:

 To protect yourself against in-transit loss, we recommend you insure your returned material.

You must obtain a CSA# before returning any instrument.
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