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/A\ Warning A\

Thank you for purchasing our MPQ400 PRO Power Quality Analyzer, in order to better use this product, be
sure to:

----Read this user manual in detail.

----Comply with the safe regulations and operating cautions strictly in this manual.

@ Failure to comply with follow precautions may cause in electric shock, explosion, or fire.

% Under any circumstance, shall pay special attention on safely in using this device.

% Pay attention to words and symbols stick on the panel and back cover of the device.

% This device is only to be used, disassembly and repair this device must be performed by authorized personnel.

* Due to the reason of this instrument, if it is dangerous to continue using, should stopped and sealed imme-
diately ,and handled by an authorized institution.

* For danger symbol in manual “ A\”, users must perform safely operation in compliance with the manual
instructions.

* For extremely danger symbol in manual * [£]users must perform safely operation strictly in compliance with
the manual instructions.

* When removing and replacing the battery or the SD-Card, make sure that the device is disconnected tested
line, current sensor,power adaptor and power off.

% Current clamp must be corresponding connected with the device, or the test error may increase.

* Please do not use the device if the battery or SD card slot is missing, damaged or improperly installed.

* Any system security problems unrelated to this instrument should responsible by the founder and operator
of the system.

* For safety, please use only the wires and accessories attached to the instrument (in accordance with the
standard of IEC61010-031(2002)). When a low voltage class sensor or acessories are connected to the
device, which must be applicable to the system of this device.

* Before using, please always check test leads, current clamps and accessories are in optimum condition. Any
wire, current clamp or accessory is insulation damaged (or even partially damaged) must be repaired or
scrapped.

* Comply with the environmental conditions(refer to 15.3.1)

* If required of the environment, please use personal safety protection equipment.

% The instrument should be used in to the ground AC/DC voltage which not greater than CAT IV 600V class
devices (IEC61010-1 standard), or use in the voltage is not greater than CAT Il 1000V class devices. Forbid
use on higher voltage networks or category.

* Use only the power adapter or battery pack supplied by the manufacturer, which have the specific safety
level.

* Comply with the security level limits of accessories or current clamp, avoid to connection with unused terminal.

% Some current clamps cannot be installed or removed from exposed conductors under the dangerous voltage.

4 Usage & Connection Step:

% Start up the instrument.

* Set the relate parameters of the instrument according to the requested results and the power network type.

* Connect the voltage test leads and current sensors to the instrument.

* Connect the ground line and/or neutral line of the voltage test leads to the ground line and/or neutral line of
the power network.

* Connect the neutral line of current sensor to the neutral line of power network.

* Connect the L1 phase lead to the power network L1 phase and the corresponding current sensor clamp to
the power network phase L1.

* Repeat the above connection steps for phases L2, L3.

Note: complying with this operation procedure reduces connection errors to minimum, and avoids to wast time.

& Disconnection Steps:
* Reverse order to disconnect the wiring connection (disconnect the ground line or neutral line at last in gen-
eral).
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* Pull out all the leads of the instrument and shutdown.
* Charging the battery and upload the test data when necessary.
USB is used as the data transmission, battery can be charged by the special adapter.

4Homonymous Ends Of The Current Clamp

* The side with current clamp marks (L1, L2, L3, N/D or has red dot) is the current noninverting input end, that
is homonymous end.

* The side of 008B current clamp has red dot is the current noninverting input end, that is homonymous end.

% The side of 040B, 068B current clamp without screws is the current noninverting input end, that is homon-
ymous end. B

* The side with the lock symbol & ” of the 300F flexiable coil current sensor as the current noninverting input
end, that is homonymous end.
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1. SUMMARY

2. Accessories
2.1. Standard Configuration

No. Designation Quantity
1 Instrument host. 1 unit
2 Instrument Bag 1 pcs
3 Current sensors 008B 4 pcs (optional)
4 Current sensors 040B 4 pcs (optional)
5 Current sensors 068B 4 pcs (optional)
6 300F flexible coil current sensors (with Integrator) 4 pcs (optional)
7 Testing wires. 5 pcs (yellow, green, red, blue, black)
8 Crocodile clips. 5 pcs
9 Test probe. 5 pcs
10 Power adapter. 1 pcs
1" USB communication cable 1 pcs
12 Software CD. 1 copy
13 Lithium battery pack. 1 (Built into the instrument)
14 2GB memory card 1 pcs(Plug in the instrument)
15 Manual, warranty card, certification. 1 set
2.2. Instrument Weight
No. Designation Weight
1 Instrument host. 1.6Kg (with battery).
2 008B small sharp current clamp sensor. 170gX4.
3 040B current clamp sensor. 190gX4.
4 068B current clamp sensor. 510gX4.
5 300F flexible coil current sensor (with Integrator) 330gX4.
6 Test wires and power adapter. 900g.
7 Total weight. 9.2kg (with packaging).

1
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Figure 2-1: All Accessories

3. Instrument Introduce
3.1. Overall View

5 voltage input port —1 __— Charg

4 current clamp input

USB
LCD display
Function
keys (yel- Return key
Mode selec- Confirm/Enter key
ion keys:
tion keys Naviaation kevs
Screen Power On/Off key
Menu & mon- Help key

itoring setting
Figure 3-1: Instrument appearance

3.2. Power On/Off Key

Press the# key(red) to starts the instrument.

The device can be power supplied by the battery alone (if it is adequately charged) or by the specific power
adapter.

Press the# key again to shutdown the instrument. Confirmation is required to turn it off if the device is in
recording modes or is transients capturing, alarm detecting.

3.3. Display Screen

3.3.1. Introduce

The instrument equip with backlight liquid crystal screen(640x480) can displays measurement value and curves
diagram, the device parameters, the selection curves, the instantaneous values of the signals, and the meas-
urement mode.

When the device powered up, automatically displays the waveform mode screen. More information about this
screen refer to section §8.

Present select test mode Batterv remaining capacity
1 94asv (2) 161V (3) 91V (N 37

v

255
N Present date and time

Active mode screen

0 7

{t= 93ms V1=27.6V V2=166Y V3=-132V WN=-37.3V >

Rvs [THDY [eFD (E0 G225 280

Figure 3-2: Screen display figure
Automatic shutdown: When the instrument is not in any state of trend chart recording, transient capture,

" (EEEEE:® /<

2
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starting current detection or alarm detection (waiting or in progressing), the instrument
will automatically shutdown if there is no keystroke operation within 15 minutes.

3.3.2. Symbol
The screen display symbol as follow:
Symbol |Designation Symbol Designation
\' Phase voltage 1 Display voltage and current RMS values and extrema.
U Line voltage Simultaneous display all voltage and current measurement
A Current Display voltage and current vector diagram
VA Apparent power Energies consumed
AP Zoom in Energies generated
C) Zoom out The 15t page of Help
v The waveform of X axis cursor indicator The 2" page of Help
PF... Display value of PF, DPF, Tang. The 3 page of Help

w... Display value of powers and energies
QG Start Recording
g

The 15t group monitoring parameter of trend mode

The 2" group monitoring parameter of trend mode

—

Recording list The 3 group monitoring parameter of trend mode

SERRRRBRBIDE

OK Confirm The 4™ group monitoring parameter of trend mode
Stop Page up
= Delete Page down

3.4. Instrument Keys
3.4.1. Function keys(yellow keys)
F1|, F2 ,|F3, F4| F5 | F6 5 yellow function keys,corresponding function displayed on the LCD screen
above the keys.
3.4.2. Navigation keys
Four arrow keys, one confirm key and one return key constitute the menu of navigation module.

Key Function
\V V4 Up direction or increase
AP Down direction or reduce

> Right direction( page down)
(< Left direction(page up)
< Confirm

P Return

3.4.3. Test Mode Keys (6 keys)
Press the mode key enter into the corresponding test mode:

Key Corresponding Test Mode Detail Chapter
Waveform mode: display of voltage and current waveform, max and min value, extreme value,

A summary tables of each parameter meeasurement value, voltage and current vector dia- §8
grams.
Harmonic mode: display of voltage, current, and apparent power harmonic ratios (displayed §7

l'-ll- in a graph), harmonic RMS value, phase shift with respect to the fundamental.

w Power and energy mode: displays the active power, the reactive power, the apparent power, §11
power factor, phase shift of power factor, etc.

t/;", Trend mode: recording of the parameters selected in the Configuration menu. §10

3
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Alarm mode: listing of recorded alarms exceeding the thresholds programmed in the configu-
ration; recording of network blackouts with half-cycle resolution (Vrms, Arms, Urms), determi-

Q nation of energy consumption overshoots, monitoring of compliance with a power supply qual-

ity contract.

Capture mode: monitoring instantaneous change of power grid voltage current parameters,

@ including the voltage current fluctuations, voltage current surge, sag and short supply inter- §6

ruption, temporary overvoltage, impact current and current voltage instantaneous distortion.
3.4.4. Other keys
The other keys with following functions:

§9

Item Function Detail Chapter
Setting key: instrument setting and capture mode parameter setting, can setting date and

3—@‘ time, display, type of connection to the network, voltage ratio, current sensor select, choice of §5
thresholds to be detected, definition of alarms to be detected, choice of parameters to be
detected.

FO | Snapshot mode: snapshot of current screen and retrieval of screens already stored. §12

™ Help key: provides information about the functions and the symbols used for the current dis-

play mode. $13

3.5. Wiring Connection
3.5.1. Measurement connectors
The wire connector located on the top of the instrument, these connectors are distributed as follows:

5 voltage test port: L1, L2,
L3, GND, N.
(GND is ground lead; N is
neutral lead)

Charge indicator

Dedicated power adapter
port/ charger port

4 current sensors port:

L1,L2,L3,N USB port

Figure 3-3: The connection port on the top
3.5.2. Charge interface & USB interface
Must be used with the special power adapter and USB communication cable.

3.6. Power Supply

3.6.1. Battery level indication

The battery symbol is in the top right corner of the screen, can shows the battery level. The number of bars
indicate the present battery level.

S

<
3
o
o

Charge State

Battery fully charged

Low battery

Moving bars: battery charging

The instrument is powered from an external power supply (the battery is fully charged)

When the battery level is too low, the following message is displayed:’Low battery, Instrument will soon turn
4
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OFF”. If not reconnect the instrument with the special power adaptor to charging in
time, the instrument will shutdown after one minute.

3.6.2. Battery working time

Battery working time is 8 hours when the battery is fully charged.

3.6.3. Recharge the battery

The battery is charged by the special power adapter which attach with instrument. The power charging con-
nector is shown in Figure 3-3. Please use the attch special adaptor that meets the safety standard for charging.
Please keep charging the empty battery for about 5 hours. After charging is completed, the instrument will use
the external power supply first and not consume the rechargeable battery power. The charger indicator light is
on to indicate that the battery is charging, and the charger indicator light is off when the battery is fully charged.
3.6.4. The battery

Special lithium battery (9.6V), 4,500 mAh. The battery built-in battery compartment.

3.6.5. Power supply by special power adapter

When the instrument is running from the dedicated power adapter, the battery is optional. However, there is a
risk of data loss if the main power supply is cut off during recording (when no battery is available).

3.7. The Bracket
A retractable bracket (Figure 3-4) on the back of the instrument keeps the device place at an angle of 60° .

Retractable bracket

Battery cover

Figure 3-4: Battery cover and bracket(the instrument back side structure)

3.8. Functions Summary

3.8.1. Measurement functions

B The AC voltage value between the devices(up to 1000V).

B The AC current value value (include neutral wire, up to 1000A).

B Sustaining voltage and current value (include neutral wire).

B Minimum and maximum half-cycle RMS value of voltage and current.

B Peak of voltage and current (include neutral wire ).

B Power network of 50 Hz or 60 Hz.

B The peak factor of voltage and current (excluding neutral).

B Calculation of the K factor (KF) (apply to calculate the harmonics current of transformers).

B Current and voltage distortion factor (DF) (excluding neutral).

B Current and voltage total harmonic distortion (excluding neutral).

B Active power, reactive power (capacitive and inductive), apparent power of each phase (excluding neutral).

B Power factors (PF) and phase different power factors (DPF) (excluding neutral).

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

B Active, reactive (capacitive and inductive), and apparent energy (excluding neutral).

B Current and voltage harmonics (excluding neutral) up to order 50: harmonic ratio, RMS value, minimum and
maximum, and sequence harmonics.

B Apparent power harmonic(50 times): harmonic ratio, RMS value, minimum and maximum.

B The motor starting current and surge current.
3.8.2. Main functions
B Display waveform (voltage and current).
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B “Starting Current” function: displays the parameters used to studying the motor
starting.

*Instantaneous current value of designated by the cursor.

*Maximum instantaneous current value (the whole starting time).

% The semiperiod current TRMS value of the cursor point.
*Maximum semiperiod current TRMS value (the whole starting time).
% The motor starting time.

B Screen shot (60 groups maximum).

B Transients function. Detect and record power network parameters transient event records in a period of time
(set the start and end times of the detection schedule)(up to 150 groups), store 4 complete period ( one period
before transient triggering, 3 period after triggering).

B Trend diagram record function (2GB memory card which with the time, date, the start and end time of setting
record--- max can record 100 groups). with histogram or curve shows the recorded parameters values and
averages in chronological order.

B Alarm function. Alarm record log (up to 12,800 groups)(triggered according to the setting threshold value);
Set the start and end times of alarm monitoring; Displays the trigger channel of the alarm, the maximum and
minimum value after the trigger, and the duration.

3.8.3. Setting function

B Date and time setting.

B Screen brightness and contrast setting.

B Choice of curve colors.

B Choice of reactive power and reactive energy calculation mode (with or without harmonics).

B Choice of power network wiring connection (single-phase, split-phase, 3-phase 3 wires or 3-phase 4-wires,
3-phase 5-wire).

B Choice of voltage measurement ratio and current clamp sensors.

B Transient monitoring of voltage and current trigger threshold setting.

B Monitoring parameters of trend diagram setting.

B Choice of alarm monitoring parameters, trigger threshold setting.

B Data delete (total or partial).

B Display the instrument software and hardware version numbers.

B Choice of language (Chinese/English).

3.9. Abbreviations
Meanings of the symbols and abbreviations used:

Symbol |Designation Symbol |Designation
> AC and DC components MAX Maximum true RMS
~ AC component only MIN Minimum true RMS
= DC component only ms Millisecond (unit)
0} Phase angle PEAK |Voltage & current maximum (+) or minimum(-) peak
3 Inductive phase shift PF  |Power factor
# Capacitive phase shift PST Short-term voltage flicker
° Degree RMS True RMS value (current or voltage)
> Sum of each phase values t Time
L Phase (line) Tan Tangent
% Percentage THD Total harmonic distortion
A Ampere Ucf Line voltage peak factor
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Acf Current peak factor Uh Line voltage harmonic
Ah Current harmonic Urms Line voltage true RMS
Akf K Factor (for transformers) Uthd Line voltage total harmonic distortion
Arms Current true RMS Uunb Line voltage unbalance (3¢)
Athd Total harmonic distortion of current v Phase voltage
Aunb Current unbalance (3¢) VA Apparent power
AVG Average value. Vah Apparent energy
CF Peak factor (current or voltage). VAR Reactive power
DC DC component (current or voltage). VAR Reactive energy
DPF Displacement power factor Vcf Voltage peak factor
Hz Power network frequency Vrms Phase voltage true RMS
KF Refer to Akf Vthd Voltage to neutral total harmonic distortion
w Active power Vunb Phase voltage unbalance (3¢)
Wh Active energy

4. USE

The instrument must be set up before it can be used. Please refer to Chapter 5 of this manual for setting con-

tent.

The following precautions for use must be complied with:

B Do not measure to earth voltage exceeding 1,000V RMS.

B Before installing or removing the rechargeable battery, ensure that the instrument is not connected to any
test wires and shut down.

4.1. Start-Up 4
Press the# key to start up the instrument.
After about 3 seconds, the Waveform screen is displayed.

1oV (2 oov (3 ooV

244

" (EDREEEY) -

-244
<t= 23ms  Ul=1.0v  U2=1.0v  U3=1.0v >

Rvs [THDY [TCFD (T (== e

Figure 4-1: Waveform screen
When the battery power is full, the instrument power suppiled by battery. If not, the instrument will display alarm
message “Low battery, Instrument will soon turn OFF” (refer to § 3.6). The instrument can be power supplied
by special external power source(figure 3-3), the battery will not consume this time.
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4.2. Setting 2=¢
To setting the configure parameters and test parameter of the instrument, proceed as follows:
* Press =€ key, the instrument display setting interface.

*Press 4 or/v. key to select the ﬁarameter need to be modified. Press “'to enter the selected sub-menu.

My Date/Time
=  Display
Calculation methods
Electrical connection
3¢ Sensors and ratios

) Transient mode
L~ Trend mode
/A Alarm mode
©&  Erase memory
o About
zh-on.

e I GHD B BB

Figure 4-2: Setting screen
Press “a or/¥. and ‘<or® to browse and press = key to confirm in the displayed sub-menu. The detail
operation refer to §5.3-§ 5.10.

Note: The following points must be checked or adjusted for each measurement:

Function Reference
Define the parameters calculation methods.(reactive power/ reactive energy) §5.5
Select the type of wiring connection (single- phase ~ three-phase, five-wire) §5.6
Select voltage ratios and current clamp sensor type §5.7
Transient triggering threshold (transients mode) §5.8
Parameters need to be recorded (trend mode) §5.9
Definition of alarm thresholds §5.10

Press = to return to the configuration menu screen.
4.3. Wire Connection

Crocodile clip for

measured voltage Voltage test line

Voltage test line port
o (conntect 5pcs)

Current clamp port
(connect4pcs)

Current clamp

Figure 4-3 test connection on the top of device
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Connect the measurement lines to the device as follows:

W Current measurement: 4 current clamp corresponding connect to 4 channels current interfaces of L1/A, L2/B,
L3/C, N/D. Current clamp must corresponding connection can ensure the accuracy measurement. Select the
apply current clamp before measurement (see § 5.7).

B Voltage measurement: The 5 voltage test wires according to the color corresponding connect to 5 voltage
input interfaces of L1/A, L2/B, L3/C, E/GND, N/D. Set the voltage ratio before measurement.(see § 5.7).

The measurement line should be connected to the tested circuit as shown following diagrams.
4.3.1. Single-phase power network

[[B9 ELECTRICAL CONNECTION |

pnc
L -4

BTy

A
Single-phase
v

Figure 4-4: Single-phase connection
4.3.2. Three phase 3-wire power network
= ey |

| ELECTRIGAL CONNEGTION |

-
L —

A
3-phase 3-wire
v

Figure 4-5: 3-phase 3-wire connection

4.3.3. Three phase 4-wire power network
P wwmss |

| ELECTRICAL CONNECTION |

,_
N
=D

A
3-phase 4-wire
v

Figure 4-6: 3-phase 4-wire connection

4.3.4. Three phase 5-wire power network
e isiouce a0r aum |

(B9 ELECTRICAL CONNECTION J

~
L1 -4

- —
¥

" —1T®
A

3-phase 5-wire
v

Figure 4-7: 3-phase 5-wire connection
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4.3.5. Connection steps

% Power on the instrument.

* Configure the voltage ratio, select current sensor and the type of network concerned.

% Connect the leads and current sensors to the unit.

% Connect the earth and/or neutral lead to the network earth and/or neutral (when distributed) and connect the
corresponding current sensor.

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

*If applicable, repeat the procedure for phases L2, L3.

Note: complying with this procedure reduces connection errors to a minimum and avoids wasting time.

4.4. Waveform Capture £

Reminder: All screen interface can be saved (screenshot) by pressing the 1 key ,the relate refer to § 12).
When the device start up and connected to the power network (connect weill with the voltage test line and
current sensor), press £ key to waveform capture.

4.4.1. Display of the transients mode

Refer to §6.2.

4.4.2. Display of the inrush current mode

Refer to §6.3.

4.5. Display Harmonics lu..

Reminder: All screen interface can be saved (screenshot) by pressing the (81 key (referto § 12).

When the device start up and connected to the power network (connect well with the voltage test line and
current sensor), press lu.. key to display harmonic.

4.5.1. Voltage harmonics display

Refer to §7.2.

4.5.2. Current harmonics display

Refer to §7.3.

4.6. Waveform Measurement (0

Reminder: All screen interface can be saved (screenshot) by press the [l key (referto § 12).
When the device start up and connected to the power network (connect well with the voltage test line and
current sensor), press key to waveform measurement.

4.6.1. Display true RMS value

Refer to §8.2.

4.6.2. Display measurement value of total harmonic distortion

Refer to §8.3.

4.6.3. Display PEAK factor measurement

Refer to §8.4.

4.6.4. Display Min and Max RMS value, extreme value (voltage and current)

Refer to §8.5.

4.6.5. Simultaneous display all measurement parameter

Refer to §8.6.

4.6.6. Display vector diagram

Refer to §8.7.

4.7. Alarm Detection/ &

Reminder: All screen interface can be saved (screenshot) by pressing the (81 key (referto § 12).

When the device start up and connected to the power network (connect well with the voltage test line and
current sensor), press (£ key to waveform measurement.

4.7.1. Parameter setting of alarm mode detection

Refer to §9.2. to set the alarm detection parameters and threshold value.

4.7.2. Alarm schedule setting

Refer to §9.3 to set the start and stop time.

4.7.3. Automatic stop

After reaching the stop date and time set by the operator, the alarm recording operation will automatic stop.
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4.7.4. Manual stop

Refer to §9.3.3. Do not reach preset stop date or time, the operator actively manual stops the detection.
4.7.5. Viewing the alarm log

Refer to §9.4.

4.7.6. Deleting the alarm log

Refer to §9.5.

4.8 Trend Chart Record Setting ==

Reminder: All screen interface can be saved (screenshot) by pressing the key (referto § 12).

When the device start up and connected to the power network (connect well with the voltage test line and
=

current sensor), press key to waveform measurement.

4.8.1. Trend chart monitoring parameters setting

Refer to § 10.3.

4.8.2 Trend chart schedule setting

Refer to § 10.2.

4.9. Energy Measurement' W

Reminder: All screen interface can be saved (screenshot) by pressing the '8l key (referto § 12).

When the device start up and connected to the power network (connect well with the voltage test line and
current sensor), press | W key to waveform measurement.

4.9.1. Power consumption measurement

Refer to §11.2.

4.9.2. Energy generated measurement

Refer to §11.6.

4.10. Data Communication With PC

The PC software can communicate with the instrument through the USB interface to upload and store the
measured data, which can be easily reviewed for future reference.

Note: The record data in the instrument will not deleted after transfer to the PC, but only copy to the PC, and
the PC cannot read the instrument measurement data when the instrument is in any of the detection states of
trend chart logging, transient capture, start current detection or alarm detection (waiting or in progress).

4.11. Delete Data
Stored data can be deleted before a new test campaign to free memory. Refer to §5.11.

4.12. Shut Down

Press thed key to shut down the instrument.

If the instrument is in any of the detection states of trend chart recording, transient capture, start current detec-
tion, or alarm detection (pending or in progress), the instrument will not shut down without confirmation, and
the following dialog box will pop up:

Are you sure want to turn OFF the instrument?
Recording in progress or in standby
YES NO

Select Yes or No via press the « or™® key and will display with red word, press = key to confirm.
* If No is selected, recording will continue.
* If Yes is selected, the data recorded until that point are saved and the device is turned off.

4.13. Power Supply

4.13.1. Recharge battery

Refer to §3.6.3.

4.13.2. Power supply operation
Refer to §3.6.5.
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5. SETTING ===

Press 2=€ key enter into device's setting main menu. Before using the instrument, must set up the instrument
and confirm the parameters. In addition, the settings can be modified if necessary. The instrument setting infor-
mation is saved in the instrument after shutdown.

5.1. Setting Select Menus
Press a /¥ key to select the sub-menu, press ! key to confirm, and press= key to return to the main screen.
= wwies o

D  Date/Time
Q= Display
Calculation methods
Electrical connection
3f Sensors and ratios

% Transient mode

L~ Trend mode

[\ Alarm mode

%  Erase memory

(i ] About

EFeN) e [ NN O
Figure 5-1: The sub-menu display interface

Name Sub-menu Refer
Date/Time Date and time setting. §5.3
Contrast/ bright- Screen contrast and brightness setting. §5.4.1
ness Voltage curve and current curve colours setting §5.4.2
:\:nzltﬂ:’l:tlon Reactive parameters calculation selection (with or without harmonics). §5.5
Electric Wiring Select the type of electric connection to the power network (attention: cal- §5.6
Connection culations depend upon the type of connection type). '

Select the current sensors (008B current clamp, 040B current clamp, 068B

Sensor & Ratio current clamp, flexible coil current clamp). §6.7.1

Voltage ratio setting §5.7.2

Current threshold setting §5.8.1
Transient Mode

Voltage threshold setting §5.8.2
Trend Mode Setting the request montoring parameters of the trend record §5.9
Alarm Mode Setting the request parameters, threshold of the alarm §5.10
Delete Data Delete some or all user data . §5.11
About Serial number, software and hardware version numbers, and capacity of on- §5.12

board memory card.

5.2. Display Language
To select the display language, press the yellow key under the corresponding icon on the screen (Figure 5-1).
Select zh-CN is Chinese, choose en is English. Yellow background icon indicates the present use language.
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5.3. Date/Time
This menu defines the system date and time. The display is as follows:

[® oate/mive |

Date / Time 16/12/14 15:54

Date format DD/MM/YY

Figure 5-2: Date/Time menu

The Date/Time area is highlighted in yellow.
B Press "<key to change the date/time setting,.The arrows a vindicate the present value can be changed, press
A or /¥ Kkey to increase or reduce the value.

Press < or» key to select the require change value, press = key to confirm.

B Change the date setting. press“a "or ¥ key select the date/time item and dispay as yellow highlighted, and
press = key to confirm. The arrows a v indicate the present value can be changed.
Press 4 or/¥. key to select DD/MM/YY or MM/DD/YY or YY/MM/DD, press = key to confirm.

B Press™ key to return the setting main menu.

5.4. Display
5.4.1. Contrast/Brightness setting
Set the display contrast and brightness. shown as follows:

[© CONTRAST / BRIGHTNESS |

© =1 D N S e

Figure 5-3: The Contrast/Brightness menu
The selected field is highlighted in yellow.
B Press'« or» key to modify the contrast
B Press a4 or/¥. key move to the next item.
B Press <or’® key to change the brightness.
B Pess™ key return to the main menu.

5.4.2. Colour setting
The ==menu will display the colours of the voltage and current curves. The colours available are: yellow, orange,

red , pink , brown, green, dark green, wathet blue, sky blue, dark blue, light grey, grey.
The display screen shown as follows:
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[= coLowrs |
Voltage L1 <« >
Voltage L2 |
Voltage L3 |
Voltage N
Current L1 |
Current L2 |
Current L3 |
Current N |
(0B = I D S e

Figure 5-4: The Colours menu
The selected field will highlighted display in yellow.
B Press'<or® key to select the colour of the voltage and current curves
B Press a4 or/¥. key move to nextitem.
B Press™ key return to the main menu.

5.5. Calculation Methods
(x=Menu set the calculation of reactive parameters (power and energy) with harmonics or not.

[ X9 CALCULATION METHODS |

Reactive value calculation

A
Without harmonic
v

Figure 5-5: The Calculation methods menu

B Press a4 or/¥ key to select wiht the harmonic or not.
*With harmonics: when calculating reactive quantities include harmonic.
*Without harmonics: when calculating reactive quantities not include harmonic.
B Press™ key return to main menu.

5.6. Electrical Wiring Connection Selection
The[3p)menu is used to select the correct electrical wiring connection mode, shown as figure5-6:

[ ELECTRICAL CONNECTION |

L -
Lzl"
b 9=
N =

?“

a
3-phase 5-wire
v

Figure 5-6: The Connection menu
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Several electrical diagrams can be selected as follow:

[B8_ELECTRICAL CONNECTION ] [[B%) ELECTRICAL CONNECTION | (B2 _eLecTRicAL commEcTion | B9 ELECTRICAL CONNECTION ]

v ———————— v - —

Lz T 1z ]
13 13—
NE & | ﬁ

A A - A
Single-phase 3-phase 3-wire 3-phase 4-wire 3-phase 5-wire
v v v )

Figure 5-7: Four type can be selected
Set up the wiring connection as follow steps:
B Pressing 4 or/¥ key to select Single-Phase, Two-Phase, 3-phse 3-wire or 3-phase 4-wire or 3-
phase 5-wire connection.
B Press™ key return to main menu.

5.7. Sensors & Ratio Selection

5.7.1. Current sensors

In_3_ menu press and select yellow key A icon to choose the current clamp sensors and ratios. The device
can select 4types current clamp sensors, and also can choose optional current clamp sensor, and set the turns
ratio according require.

[ 3£ CURRENT RATIOS AND SENSORS |

<« <"ES 008 »

e O 040
© Om s
(“pem 300f

G A~ & S Es

Figure 5-8: Current clamp and ratios screen in the Sensors and ratios menu
The current sensor can optional:

008B current clamp: 10mA~ 10A

040B current clamp: 0.10A~ 100A

068B current clamp: 1.0A~ 1000A

300F Flexible Coil Current Sensor (with Integrator) : 10A ~ 6000A

Vool

300F flexible coil current sensor, integrator mounted in handle, 2-in-1 mode::

B 4pcs 300F flexible coil current sensor corresponding to L1,L2,L.3,N:
Insert the 300F audio plug into the current clamp input port of the power quality analyzer.

B Toggle the switch to the right to turn on the power of the flexible coil current sensor, the "POWER"

indicator will be on, then toggle the switch to the left to turn off the power of the flexible coil current sensor.

Note:the flexible coil current sensor power supply by the 6F22 9V dry battery, when the right side “BAT LOW”
indicator light on indicate that the battery voltage low, please replace the battery.
5.7.2. Voltage ratio

In 3t menu, press and select the yellow V icon, to set the voltage ratios.
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[ 3E voLTAGE RATIOS |

Ratio set-up \?1 +V2+V3+VN
v
0001.0k  / 1000.0
@ oootok 7 1000.0
@© oootok /7 1000.0

0001.0k / 1000.0

v I B G D e

Figure 5-9: Voltage ratios setting menu
All the channels ratio can be set as the following:
(4V, 1/1) 4 channels are 1:1 ratio.
(4V) 4 channels are the same ratio.
(3V+VN)L1\L2\L3 is the same ratio, N line set the ratio independent .
(V1+V2+V3+VN)4 channels set the ratio respectively.
*Press “key and the ratio setting appare the aorv arrow key to select the 4types ratio combined mode as
above, press “key again to confirm.

*Press™ a or/ ¥ key to select the corresponding ratio value, which select value will display highlighted in
yellow.

* Press “key into ration setting, arrows key a v appear.

*Press(«or»key to select the position which require to change, pressa or/ ¥ key to increase or reduce
the value, then press “key to confirm.
*Press™ key return to setting main menu.

5.8. Transient Capature Setting

The™_menu can set current and voltage capture trigger thresholds of transient capture.
5.8.1. Current thresholds

InTxJinterface press the yellow A icon to select the current thresholds of transient capture.
P ez (|

[ X3 CURRENT THRESHOLD |
<0080mA P
[2] 0015A
(3] 0620A

1000A

G -~ B G G e

Figure 5-10: Current thresholds setting menu
*The arrow« » indicate the channel of cursor.
*Press 4 or /¥ key to select the channel, press “key will appear a v arrow key, then start to change.

*Press <or» to select the change position and threshold current unit(mA/A), press “a or /¥ key to increase
or reduce the value.

*Press ~! key to confirm.
5.8.2. Voltage thresholds
InT*Jinterface press the V icon to select the voltage thresholds of transient capture.
All the voltage threshold can be set 3 combined modes as following:
B (4V)--4 channels are the same threshold.
B (3V+VN) --L1\L2\L3 are the same threshold, N line set the threshold independent .
B (V1+V2+V3+VN)-- 4 channelsset the threshold respectively.
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[ voLTAGE THRESHOLDS |

Threshold set-up V1+V2+V3+VN
0005V

©  ooosv

© ooosv

0005V

v &I B D D e

Figure 5-11: Voltage thresholds seetting menu

*Press “lkey and the ratio setting appear the arrows a vkey. Press 4 “or /¥ to select the above 3 different
threshold combination modes, press “to confirm.

*Press™ a or/ ¥ key to select the corresponding require thresholds, which the selected value will display
highlighted in yellow.

*Press = key enter to threshold setting, The arrows a v appear and start to change.

*Press <or» select the required change position and threshold unit(V/kV), press" 4 “or/¥ key to increase or
reduce the value.

*Press™ key return to the main menu.

5.9. Trend Monitoring Parameter Setting

The instrument has a trend chart recording function (refer to § 10), which records the measured or calculated
values (e.g. Urms, Vrms, Arms, etc.). The menu —is used to set the parameters to be monitored in the trend
graph recording.

Press the corresponding function icon kG, K2, LG, K~ to select the require monitoring parameters
groups. The selected parameters groups identified by the icon with a yellow background.

The configuration example is shown below:
=< iermeia ez Cm |

[ k= TREND MODE |
eUrms e Uthd e Ucf e Uunb eHz
eVrms e Vthd eVcf *Vunb ePST
* Arms e Athd e Acf ® Aunb oKF
oW VAR oVA
oPF ecos® etan®
eVh 00 — 50 oOdd only
®Ah 00 — 50 ©QOdd only
or. (GE GE GED el 5N

Figure 5-12: Trends chart record parameter selection
*Press the k. icon function key to set the monitoring parameters group 1. The selected icon display with
yellow background.
*Press<or’® and “a’or/ ¥ key to move the cursor.
*Press = to select/cancel, red solid dot indicate is selected, red hollow dot indicate is unselected.
Optional monitoring parameters are available:

Unit Description
Urms True RMS phase-to-phase voltage.
Uthd harmonic distortion of the phase-to-phase voltage(2¢, 30).
Ucf Crest (peak) factor of phase-to-phase voltage(2¢, 3¢).
Uunb Phase-to- phase voltage unbalance(2¢, 3¢).
Hz Network frequency.
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Vrms True RMS phase-to- neutral voltage.
Vthd Total harmonic distortion of the phase-to-neutral voltage.
Vcf Crest factor of phase-to-neutral voltage.
Vunb Phase-to-neutral voltage unbalance(2¢, 3¢).
PST Short-term flicker.
Arms True RMS current.
Athd Total harmonic distortion of the current.
Acf Crest factor of current.
Aunb Current unbalance (2¢, 39).
KF K factor.
w Active power.
VAR Reactive power.
VA Apparent power.
PF Power factor.
DPF Displacement power factor.
Tan Tangent.
? See comment below(relate to the harmonic).

The last two line need special settings, show as follow:

o?

o?

Figure 5-13: These two lines involve harmonics

These two lines relate to the monitoring values of harmonics VAH, Ah, Vh and Uh. The user can independently
select the measured harmonics times (0 to 50 times) to record the corresponding times of harmonic ratio, and
can also choose to record only the odd harmonics. Specific operations are as follows:

B Select the monitoring harmonic parameters: the selected[°?] highlighted display in yellow, press = key
and appear the arrows key a v, press 4 "or/¥ key to select the require parameters (VAh, Ah, Vh, and Uh),
“?”indicate is unselected. press = key to confirm, the selected values field is highlighted in yellow.

B Press’® to go to the next pption.

B Select the starting harmonic times: the relate option highlighted in yellow. Press = key and appear the
arrowsav key. Press 4 ‘or ¥ key to increase or decrease the starting harmonic times, then pressing =
key to confirm . Press® key to go to the next option.

B Select the finishing harmonic times: (the finishing harmonic times must higher than or equal to the starting
harmonic times) highlighted in yellow. Pres ! key and appear arrowsa v key. Press 4 ‘or/¥ key to in-
crease or decrease the finishing harmonic orders , then press = key to confirm.

B Press > to go to the next option.

B Record odd harmonics only: press = key to select or cancel to record the odd harmonic only, the solid
red dot mean slected:

Selected: Record only the odd harmonic of the two harmonic times.
Not selected: Record all harmonics time(include the odd harmonic).

eVh 00 — 50 oQdd only

e Ah 00 — 50 < Odd only

Figure 5-14: Record harmonic times setting
B Press™ key return to setting main menu.

Set up another group of trend chart recording & monitoring parameter settings in the same way.
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5.10. Alarm Monitoring Parameter Setting
The Z2imenu is used to set the parameters and thresholds to be monitored in alarm mode (refer to § 9). User
can set 40 groups of alarm monitoring parameters

[ ALARM MODE |

01 Vrms 3L > 0245V 15s 2%

002 Arms 3L > 0030A 02min 1%

003 Vh 03 3L >  6.00% 20s 10%

© 04 Athd 3L > 9.00% 50s 5%

005 Hz > 52.5Hz 10s 2%

1/8
& 1 1 1 |

Figure 5-15: The alarm mode menu
B Use the “a or/ ¥ key to select different setting alarm parameter group.
W Press = key to select present position parameter and then appera arrows a vkey.
B press 4 or/¥. key to select the setting parameters (Vah, Ah, Uh, etc., refer table in § 5.9), then press *
key to confirm. The selected parameter is display highlighted in yellow.
B Press <or® keys horizontally select each parameter, press “key to confirm and then appear the arrows a
v key. Press “a or ¥. key to select the require setting value, press = key to confirm.
Set the other values of each parameter in the same way.
Define each alarms, optionally:
*The alarm types (Vah, Ah, Uh, Vh, Tan, PF, DPF, VA, VAR, W, Athd, Uthd, Vthd, KF, Hz, Aunb, Vunb, Vrms,
Acf, Ucf, Vcf, PST, Arms, Urms and Vrms) (refer the abbreviations in § 3.9).
* The harmonics time range (between 0 and 50, for Vah, Ah, Uh and Vh value).
*The alarm trigger channel (3L: 3-phases, L1, L2, L3 can be triggered individually ; N: neutral can be trig-
gered).
* The alarm judgement direction (> or < can be selected for Arms, Urms, Vrms, Hz only; otherwise only one
direction).

* The alarm triggering threshold (can set the the threshold unit of W, VAR, VA, Arms, Urms, Vrms).
*Exceed threshold trigger min.time(can set Os - 99 minutes).
* The alarm hystersis value ( The percentage increase or decrease from the corresponding alarm threshold,
optional values can be selected with 1%, 2%, 5% or 10%. If exceed the selected percentage will
stop alarm, refer §17.2).
W Press =/ key to select or cancel the alarm parameter groups, red solid dot indicate is selected, red hollow
dot indicate is unselected.
m PressLilor[Licons of the yellow background function key to disply the alarm monitoring parameter groups
next page or up page.
B Press  key return to setting main menu.
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5.11. Delete Data
The &menu is used to delete partial or all of the data stored in the instrument (trend chart records, transient

records, starting currents, alarms, screenshots, instrument settings and monitoring parameter settings, etc.).
= wimeieos (W
[ & ERESE MEMORY |

Trend recordings
Transients

Inrush current capture
Alarms

Shapshots

feofdr

o o o o o ©

Set-up

Figure 5-16: Delete data menu
B Partial delete:
*Press™ a or/ ¥ key to select the delete options. The selected option will display highlighted in yellow.
*Press ! to select/unselect, red solid dot indicate is selected, red hollow dot indicate is unselected.
Note: If select to delete the setting parameters, the instrument screen will display message “after the config-
uration is deleted, the device will be turned off”.
*Press 8@ icon function key and the icon will display highlighted in yellow background = and indicate
is ready and in delete state, Press the I icon again to cancel the delete state.
*|n the state of ready to delete, press *! key confirm to delete the selection parameters .
*Press™ key return to setting main menu.

B All delete:
*Press @®icon function key to select all the stored data, red solid dot indicate is selected and the secrren will
display message "after the configuration is deleted, the device will be turned off”.
Note: Since selected delete the setting parameters, the message “after the configuration is deleted, the device
will be turned off” will display on the screen.
* PressO icon function key to cancel all the selection, red hollow dot indicate is unselected.
*Press ™ key return to seeting main menu.

5.12. About
The screen will displays the serial number of the device, the firmware version, the DSP software version, the
icon version, and the SD card capacity.

[P e (1)

[@ asour |

Serial number 14061201
Firmwave version 1.0
DSP version 1.1
ICO version 1.0
8D card capacity[byte] 2G

‘ Figure 5-17: The about menu
Press™ key return to seeting main menu.
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6. WAVEFORM CAPTURE MODE &5

6.1. Sub-Mode Selection
The waveform capture sub-modes are listed in the screen below, and the follow section will introduce individu-

ally .
EE eweoes O
[ WS wAVEFORM CAPTURE |
S0  Transient Transient capture (refer § 6.2).
M=  Inrush current Inrush current mod(refer §
L1 1 1 1 1 |

Figure 6-1: The waveform capture mode
Enter the sub-modes as follows steps:
* Press™ A or/¥. key to select, the selected mode will display highlighted in yellow.
* Press ' key to confirm.
*Press™ key return to waveform capture main meun. )

6.2. Transient Measurement Mode
Transient measurement mode can detect transient event records, browse transient records, and select to delete
transient records. 150 groups of transient measurement records can be saved.

/___— Battery remaining capacity

Present mode [ @ DETECTION SCHEDULE |
: | Present date & time
Present memory used, black / Start Time 08710714 08:36
indicates used memory, white Stop Time 08/10/14 08:37
indicates remaining memory Record Period / Open detect record list
File Name

| _— Set detect parameters (refer § 6.2.1)

/

Set the current & voltage — [5%E) [ 00 B ©H  WOKN o5on- Confirm and start to detect
threshold

6.2.1. Setting & starting detection
Press K icon function key and display the detection schedule screen.

[ H/ RECORDING ON STANDBY

Present mode Start Time 08/10/14 08:40 ;I_'ran3|ents detection start and stop
imes.
Stop Time 08/10/14 08:40 = |
) ) ) Record Period 1 Transients record number
Indicates that detection starting
File Name AD2 ——— |

——— File name

The™ icon is stop key displayed
when the program starts.

AN o e

Figure 6-3: The transients mode schedule detecting
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6.2.1.1. Step 1: Parameters setting

*Press “a or /¥ key to select the start time(the selected field is highlighted display in yellow). Press = key
enter to setting values, and the start date & time optional item value appear the arrows a vkey.

*Press™a or/¥. toincrease or decrease the value, press <or’® key move to next item.

Note: The start time must be later than the present time.

*Press ! key to confirm the detection start date and time.

*Press 4 or/¥ key to select the stop time(the selected field is highlighted display in yellow), Press “key enter
to setting values, and the stop date & time optional item value appear the arrowsa vkey.

*Press a or ¥ toincrease or decrease the value, press “ or> key move to next item.

Note: The stop date and time must be later than the start date and time.

*Press ! key to confirm the stop date and time.

* By setting the number of records in the same way, the maximum total number of transient records that can
be saved by the instrument 150 groups.

* Set the file name in the same way, the file name can be composed of numbers 0-9, letters A-Z, the length of
the file name up to 8 characters.

*Press 3=Cicon function key enter to setting voltage and current thresold interface, finish the seting press
= key return to waveform capture mode directly.

6.2.1.2. Step2: Start detection

Press OK icon function key to start detection at the preset start and stop times.

*The OK icon disappears and the-icon appears instead.

*Before the real time reach the preset start time will display “Detection on standby”, and the Hicon will flashes
on the top display bar.

*When the real time reach the preset start time will display “Detection in progress”.

* After the real time reach the preset stop time and finish the detection, will display the detection schedule and
the OK icon (bottom right-hand corner of the screen) again. At this time,can set the next detection schedule.

Note: The transient capture is related to voltage and/or current and is consistent with the setting trigger thresh-

old. If triggered by an event, the instrument will save the current waveform and voltage waveform.

Press™ key return to waveform capture main menu.

6.2.1.3. Active stop detection

Before the real time reaches the preset stop time, can press the corresponding yellow function key(>to actively
stop the transient detection, and the OK icon will appear again at this time.

6.2.2. Display transient measurement record [0

Follow the steps below to display the saved transient detection records:

*Press @ icon function key display the transient detection record list, shown as follow:

Present mode Select transients curve requrie dis-

i

| L8~ TRANSIENT RECORD LIST | play:
-ALL: display all transients record
. / CL00O 05/08/13 10:21:18 ~ -4V: display 4-wire voltage transi-
Present memory used, black in- CL0O1 05/08/13 10:21:18 ﬁ ents record
dicates used memory, white in- CLO02 05/08/13 10:21:18 A : s
; . CLO03 05/08/13 10:21:18 ] -4A: display 3-wire current and
dicates remaining memory o .
CLO04 05/08/13 10:21:18 = neutral current transients record
CLooe 0o/0ens 102118 mi|  -L1,L2,0rL3: Corresponding the
CLO06 05/08/13 10:21:18 ~ 123 phase to display each phase
. | y
Present page and total page cLoO7 05/08/13 10:21:18 1%
pag Page—— 01704 voltage and current record.
‘m @Y y O o -N: display neutral current transi-
L4 ts re‘z:o::j
. ) en )
Press 1, [licon function key
to browse the record list of up The Yicon function key select whether to filter

and down page the list of transient records.

Figure 6-4: the Transient list screen
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*Press™a or/v. key to select the require display transient detection record, the
selected line will display with bold word, and press = key to confirm. The relate transient detection record
will display as curves.

|_—— Curve number

B/13 10:21:18 @ @ N
v
. 258 \
Present dlspla/
. NIT— Press A or/ ¥. keyto
curve in record . .
= select the displaied curve
0 L2
L3
N
~
~2:Zoom out
-258 v L
<t=0.0ms  V1=0.0v  V2=201V v3=-201vMV/>
T T 1T 1 el

Figure 6-5: Transients waveform curves
*Press a4 or/¥ key to select the request displaied curve, Press <or® key to move the cursor left and right,
long press can move quickly.
*Press™ key return to transient detection record list.
6.2.3. Delete transient measurement record ./
The delete icon & will displayed only when in transient record list . delete steps as follows:

[ == wioaoes m |

[ L TRANSIENT RECORD LIST \
€L000 05/08/13 10:21:18 ~
CLOOT 05/08/13 10:21:18 AL
cLooz 05/08/13 10:21:18 =
CLO03 05/08/13 10:21:18 ol
cLO04 05/08/13 10:21:18 2
CLO0S 05/08/13 10:21:18 =
CLoo8 05/08/13 10:21:18 ~
cLoo7 05/08/13 10:21:18

01/04

N N & Em w

Figure 6-6: Delete transient measurement record
*Press ™ a or/ ¥ key to select the reqeust delete tranient record. The selected record will display as black

bold word. =

*Press Wcon function key to preare to delete. The  icon displayed in yell background indicate selected and
ready to delete, press &@icon function key or= key to cancel the delete state.

*In the state of ready to delete, press = key to confirm delete the record.

6.3. Inrush Current Mode

Inrush current mode can monitor the current waveform and voltage waveform when the electrical equipment
starts up, and there are two submenus of RMS and PEAK in the capture record (refer to 6.3.2).

The instrument can store onli one group of inrush current waveform capture chart.

6.3.1. Capture Schedule

Inrush current capture schedule as follows:
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Press BEMkey enter to relate menu and display capture schedule interface.

Present mode ——{EiE oo G

[ [@F CAPTURE PARAMETERS |

| ___Setting capture start threshold
Start threshold ~ 0050A (RMS) —— |

Triggering channel  3A Select triggering channel

o 0 Hysteresis 2% Select alarm hysteresis
La¥: Open the com- _
pIeted Capture ianSh\ Start time 09/10/14 09:14 ——Setting capture start time

current records. \
- - - - = -— OK:Confirm and start to cap-

Figure 6-7: Inrush current capture schedule setting

6.3.1.1. Step 1: Parameter setting

Specific operations as follow:

*Press a or/v. key to select the start threshold setting(the selected item will highlighted display in yellow),
Press = key to enter and set relate values, at this time the arrows a v key appear on various start threshold
value.

*Press A or/¥. toincrease or decrease the value and press <or® to move to the next item and setting.

*Press = key to confirm.

Operate as the same way to setting the triggering channel, Hysteresis and Start time.

Note: More information about the hysteresis, refer to § 17.2.

6.3.1.2. Step 2: Start capture

Press OK icon function key to start capture with the preseted date and time.

*The OK icon disappears and the ™icon appears instead.

*Before reaching the preset start time, the screen will dispaly “capture pending’m and theHicon flashes in
the screen’s upper display bar.

* After reaching the preset start time and meet the activate condition, the screent will display “Capture in
progress”, and the memory occupation indicator bar will display at the top of the screen . (The black bar is
memory used; the white bar is memory available), the memory card occupancy indicator bar is only displayed
during the capture process and disappears after finish capture.

% If the stop conditions are met (refer to 17.5) or if the instrument memory is full, the capture will stop automat-
ically and the "Capture Schedule" and OK icons will appear again.

Note: The instrument can only store one group of inrush current capture waveform, the user need to delete the

previous capture before the next capture can be made.

Press =" key return to waveform capture menu.

6.3.1.3. User active stop waveform capture

Use press(™-icon (bottom right corner of the screen) function key to stop waveform cature, and the OK icon will

appear in the same place.

6.3.2. Inrush Current Capture Parameter Display

Display the inrush current capture record parameters as follows:

B Press @ jcon function key to open the completed inrush current record, shown as follow:

=
@ Inrush current |

Start threshold ~ 0050A (RMS)
Triggering channel A1
Hysteresis 0%
Start time 12/05/13 15:36

Duration time ~ 20.000s

[RviS) PEAK) (1 & DEN Bl
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Figure 6-8: the Capture parameters interface

No. Function Refer
(1) RMS mode §6.3.3
(2) PEAK mode §6.34

B Press the RMS or PEAK icon function key to select the capture parameter to be displayed in RMS mode or
PEAK mode. The instrument displays the corresponding current waveform and voltage, and the user can
move the cursor along the waveform curve to zoom in or zoom out to observe the waveform. Related Infor-
mation:

% The cursor points on the curve are instantaneous current or voltage values.
* The maximum instantaneous current (whole inrush cycle).

* Half-cycle current RMS value of the cursor mark point.

* The maximum half-cycle RMS current (whole inrush cycle).

* Maximum instantaneous value in inrush cycle(PEAK).

% The starting time and the motor starting period.

Caution: Voltage must be available before the motor can be started at a stable and correctly servo-con-
trolled frequency.

6.3.3. True RMS Current

RMS mode displays the half-cycle true RMS trend curve chart of the start-up process.
6.3.3.1. RMS mode display 3A

The relate information as follow:

Memory state —q AMAX: maximum half-cycle
AMAX (1) 65.1A (2) 65.2A (3) 65.3A RMS value

Current scale value —78.0

Select request display curve chart:

3 V: displays the 3-phase voltage in in-
rush current mode

3 A: displays the 3-phase current in in-
rush current mode.

L1, L2, L3: display the current & volt-
age of phases 1, 2, and 3, respec-
tively.

Hz: displays network frequency.

/

Cursor, press <or» —|
key to move

Instantaneous position\ 116
relative to the start pOInt N<t=0.240s  A1=65.0A A2=65.04 A3=65.0

of the inrush current
RPN Rvs [PEAK) [0 (0 —_ A1, A2, A3: the instantaneous

. . . current of each phases at the
~5: Zoom out, ~B: Zoom in position of the cursor.

v b > V]
(EGREs2) ©

Figure 6-9: RMS mode display 3A scre

6.3.3.2. RMS mode display L1
The relate information as follow:

Memory state —?/ MAX: maximum half-cycle RMS
MAX v 220V (a) 85.1A

value of the inrush current capture
Current & voltage scale value

~ 28t T V:measured voltage.
// A: measured current.

Cursor, press ‘“or* key to _—

V1: the instantaneous voltage of
move

phase 1 at the position of the cur-
— sor.
A1: the instantaneous current of
phase 1 at the position of the cur-
sor.

Instantaneous position rela-

tive to the start point of the in- \ 239

rush current (t=0) N

* 7 (EEEcER ¢

V=220V A=65.0A

Rvs [BEAK) [0 (0 =88 0

Figure 6-10: the L1 RMS display screen
Note: L2 and L3 can display the true RMS trend curves of phase 2 and phase 3 half-cycle current and voltage

| 2 Zoomout, ~®: Zoom in.
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starting process, same as L1 display screen.

6.3.4. Inrush Current Instantaneous Value PEAK

The PEAK mode displays envelope curve and inrush current capture waveform.
6.3.4.1. PEAK mode display 4A

The relate information as follow:

Memory state |~ AMAX:maximum half-cycle RMS

Peak absolute value —AMAX (D) 65.1A (2) 65.2A (3) 65.3A (M) 0.20A7 value of the inrush current cap-
x ture
100 aY A\ Pal A
Current scale value = | ' : : ~1—___ Select request display curve
g // / J J J - chart;
Cursor, press @or® key to o 4 [ ANANANAWANA! el 4 V: display 3-phase and neutral
move ‘ N ETRYEVAYEVE Lz
Yoy 1 1 1 L3 voltages
Instantaneous position , - 4 A: display 3-phase and neutral
relative to the start point 100 - v v current. .
of the inrush current (t=0) \~<t:0.0605 A1=0.00A A2=70.3A  A3=-77.8A AN=OmA > L1, L2, L3: display the current &
voltage of phases 1, 2, and 3, re-
A1, A2, A3: the instantaneous spectively.
current of each phase at the N: display the neutral current and
voltaae.

position of the cursor

~2: Zoom out, ~®: Zoom in.

Figure 6-11: the 4A PEAK value display scree
6.3.4.2. The A1 PEAK value display
The relate information as follow:

Memory state _? MAX: maximum half-cycle RMS
IMAX| (&) 91.1A value.

v

Y

101

Current scale value

Cursor, press *or® key to —
move

A1: the instantaneous current of
phase 1 at the position of the cur-
sor

0 ‘

A
vi
V2
-
Instantaneous position rela-
tive to the start point of the A

inrush current (t=0) [1=0-190s  AT="9T.8A ’ ~2: Zoom out, ~®: Zoom in.
(RWIS) peax [0 0 (580 =80

Figure 6-12: the A1 PEAK value display screen

Note: A2 and A3 can display the current envelope curve record of phase 2 and phase 3, the above is the display
screen of A1. V1, V2, V3 display the voltage envelope curve chart of phase 1, phase 2, and phase 3, similar to
the display screen of A1.

7. HARMONICS MODE lis.s

Harmonic mode can displays each harmonic ratio of voltage, current and apparent power, can measures har-
monic currents generated by nonlinear loads, and analyzes the problems caused by harmonics (heating case
of neutral wires, conductors and motors, etc.).

7.1. Select Sub-Menu

The harmonic mode submenus are listed in the following screens and will introduce separately in the following
sections.
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Select the measurement type with the ellow function keys at the bottom of the screen.

Press ~a - or <¥ . key to select
Vhol 1100.0%  (2)100.0%  (3)100.0% each phase and expert mode
94.5v 161V 94.0v

+000° +000° +000°

Line voltage harmonic analysis \

Apparent power harmonic analysis\ % N\

[Em
Current harmonic analysis\ 10.\ ;/
\1 ]\'\l

| n _/
Phase voltage harmonic analysis\ DC 1 5 7\1\11 1N5 17 19 21}{25

v (A VAN WU S0 SN[ ~Zoomin

Figure 7-1: Harmonic mode screen

~2:Zoom out

7.2. Phase Voltage V

This sub-menu displays the phase voltage harmonic.

Note: The display curve is determined by the wiring connection type (refer to §5.6):

* Single-phase: no choice (L1 only).

*2-phase: 2L, L1, L2.

* 3-phase 4wire or 5-wire: 3L, L1, L2, L3, -,+ ( expert mode).

The figure shows as the 3-phase wiring connection, which is also valid for the other submenus.

7.2.1. Phase voltage harmonics 3L display screen
Shown as follow information:

Present mode . .
@) 19.9% Harmonic orders selection. Press
. {1

1 19.9% 19.9%
’ @ ’ |_— “or’» keys to move the cursor

Instantaneous frequency/ 1.6V 1.6V 1.6V

+000° +000° Press ~a “or.<¥  key to display

g>\x\

% A4 /

The cursor corresponding / 100 each phase and expert mode
C?Irorr;c.)r;]lgrcr)nrgﬁircp:rr:en:eters. L5 Horizontal lines indicate the har-
%:Harmonic ratio relative to 50 - = monics order (odd times)
fundamental wave. o Harmonic ratio relative to the fun-
V: The harmonic RMS volt- I damental is shown as a percent-

: | | T =l ] age (fundamental: 1st harmonic)
ag(e)o Ph it rel DC1 3 5 7 9 11 13 16 17 19 21 23 25 DC: DC component
+000°: Phase shift relative ;- ‘
to the fundamental wave v AN VAD Ul e = 1~25: harmonics orders. Automat-

ically displays 26 to 50 times
when the cursor exceeds 25 times

Figure 7-2: Phse voltage harmonic 3L display
Expert mode displayed in 3 x 3L or L1, L2 and L3(*) (3-phase wiring connection only - refer to §7.6)
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7.2.2. Phase voltage harmonic L1 display
Shown as follow information:

The cursor corresponding har- S, Harmonio orders Selection, Press

monic order parameters. . . _~ @or® kevs to move the cursor
VhO5: harmonic order NVh 05 2°'°f 1.6v +000 ° Y v u
%:Harmonic ratio relative to max 34.2% I THD a7.3 Press & or-¥ key to display
fundamental wave. % . |~ each phase and expert mode
V: The harmonic RMS voltage 1004 P ) o
+000°: Phase shift relative to N Horizontal lines indicate the har-
the fundamental wave H monics order (odd ti.mes)
Max, min: harmonic ratio of 50 L3 Harmonic ratio relative to the
maximum and minimum ( press ] fundamental is shown as a per-

keyto reset). |~ centage (fundamental: 1st har-

: icdi i moni
THD: total harmonic distortion. o T T e T e 5 25/ D(c'):: IS)C component
v - - - - - 1~25: harmonics orders. Auto-

matically displays 26 to 50
times when the cursor exceeds
25 times

Figure 7-3: Phase votlage harmonic L1 display screen
Note: L2 and L3 display the phase voltage harmonics of phase 2 and phase 3 respectively, same as the L1
screen display. A

7.3.Current

The sub-menu displays the current harmonics.
7.3.1. Current harmonics 3L display

Show as follow information:

Harmonic orders selection, Press

Present m <or»
esent mode (1) 8.0% (@) 6.9% @ 8.0% |~ 4or* keys to move the cursor
Instantaneous frequenc - 0.12A 0.11A .
o / Press & or- ¥ key to display
. -016° -014° -012°
The cursor corresponding har- % v / each phase and expert mode
monic order parameters / i

Horizontal lines indicate the har-
monics order (odd times)

Harmonic ratio relative to the funda-
mental is shown as a percentage
(fundamental: 1st harmonic)

. |~ 1~25: harmonics orders. Automati-
C1 3 5 7 9 11 132 15 17 18 21 23 25 cally displays 26 to 50 times when

the cursor exceeds 25 times
- A [VAD fUl =0

Figure 7-4: Current Harmonic 3L display
7.3.2. Current harmonics L1 display
Shown as follow information :

Ah03: harmonic orders
%:Harmonic ratio relative to fun-
damental wave

A: Harmonic RMS current
+000°: Phase shift relative to the
fundamental wave

\ HERE=.

Present mode —— Harmonic orders selection, Press
S 8.0% 0.12A -660° L~ “or® keys to move the cursor
Instantaneous frequency - ax 91.4% .
/m"in 0.0% (1) THD 9.2 Press 4 “or- ¥ key to display

each phase and expert mode

The cursor corresponding har/
monic order parameters
AhO03: harmonic orders
%:Harmonic ratio relative to
fundamental wave

A: Harmonic RMS current

Horizontal lines indicate the har-
monics order (odd times)
Harmonic ratio relative to the fun-
damental is shown as a percent-
age (fundamental: 1st harmonic)

({HEl= l)\\\
\

+ o. f ; | — —9E- . .

hOO? .dPhasetsflnft relative to DC1 3 5 7 9 11 13 15 17 19 21 23 25 — | 1 25 harmonlcs orders. AU.tO

the fundamental wave matically displays 26 to 50 times
S A VA GUD =S == when the cursor exceeds 25

. ) . times
Figure 7-5: Current harmonic L1 display screer
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7.4. Apparent Power VA

The sub-menu displays the apparent power harmonic.
7.4.1. Apparent power harmonic 3L display

Show as follow information:

Present mode

Product usermanual

02 1 06% (2 05% (3 07% Harmonic orders selection, Press
Instantaneous frequency — +016° +013° +011° —  @or* keys to move the cursor

The cursor corresponding har- 100 | Press 4 ore¥ key to display
monic order parameters 2 each phase and expert mode
VAhO3: harmonic orders ’ 11| Horizontal lines indicate the har-
%:Harmonic ratio relative to fun- o N = monics order (odd times)
damental wave ] Harmonic ratio relative to the fun-
+000°: Phase shift relative to the ~ damental is shown as a percent-
fundamental wave 5 1 | age (fundamental: 1st harmonic)
@=0: indicates that the harmonic DCT 3 5 7 8§ 1113 1517 19 21 23 257 | 1~25: harmonics orders. Auto-
generates electrical energy e va [ =En == matically displays 26 to 50 times

@+:Indicates that the harmonic
consumes electrical energy

when the cursor exceeds 25
times

Figure 7-6: Apparent power harmonic 3L display screen
7.4.2. Apparent power harmonic L1 display

Shown as follow information:
Present mode

VAh03 0.6% +16° a=1 Harmonic orders selection, Press

The cursor corresponding har- . — <or* keys to move the cursor

; 0.6% 0.0%
monic order parameters y X mn /v®/
VAh03: harmonic orders ¥ Press™ 4 “or<¥key to display
%:Harmonic ratio relative to / ﬁ_— each phase and expert mode
fundamental wave ~ . . -

. . L1

+000°: Phase shift relative to 0 =2 E:rrrlrfgr?iti l(':;gzr"zg('jcf i?rrfgz)
the fundamental wave L3 A :
©=0: indicates that the har- - }-Iardmonlctraltl_o rilatlve to the
monic generates electrical en- 5 | puenrcgnmtggea (;Snsdaor\r,lvgn?asl'a1 st
% ) DC1 3 5 7 @ 1113 15 17 19 21 23 25 — [ harmonic) )

e concumes slootioal BV AN va WON B0 @E8B|  1-25 harmonios orders. Aut
monic consumes electrical en- - harmonics orers. Auto-

ergy.
Max,min:harmonic ratio of
maximgy and minimum,
press 7 keyto reset

matically displays 26 to 50
times when the cursor ex-
ceeds 25 times

Figure 7-7: Apparent power harmonic L1 display screen
Note: L2 and L3 display the apparent power harmonics of phase 2 and phase 3 respectively, same as the L1

screen display. U

29

WWW.Mmarmonix.co

reserved for MARMONIX Corporation




MarMon

Promote your assessment

Product usermanual

7.5. Line Voltage

Corresponding submenu display line voltage harmonics and only for 2-phase and 3-phase wiring connection.
7.5.1. L voltage harmonic 3L display

Shown as follow information:

Present mode Harmonic orders selection, Press
u 1 0.0% (2) 0.6% (3) 0.4% L—" “or* kevs to move the cursor
Instantaneous frequency | / 0.0V 0.5V 0. Press & or-¥key to display
+000° +113° -074° L~ each phase and expert mode

The cursor corresponding har- A% _
monic order parameters 1 0
UhO03: harmonic orders
%:Harmonic ratio relative to
fundamental wave

V: Harmonic RMS voltage.

+000°: Phase shift relative to 3 A b 1~25: harmonics orders. Automati-
the fundamental wave L T cally displays 26 to 50 times when

- - - u - - the cursor exceeds 25 times

Horizontal lines indicate the har-
monics order (odd times)
Harmonic ratio relative to the fun-
damental is shown as a percent-
age (fundamental: 1st harmonic)
DC: DC component

(BBRE=) |

Figure 7-8: Line voltage harmonic 3L display screen

7.5.2. Line voltage harmonic L1 display
Shown as follow information:

The cursor corresponding har- . .
monic order parameters Uh 03 0.0% 0.0V +000° - Harmonic orders selection, Press
UhO03: harmonic orders max 0.5% “or* keys to move the cursor
%:Harmonic ratio relative to fun- min  0.0% 1 THD 0.1 Press -~ or- ¥ key to display
V: Harmonio RS voltage. o _ [~ each phase and expert mode
+000°: Phase shift relative to the E Horizontal lines indicate the har-
fundamental wave L2 monics order (odd times)
Max,min:harmonic ratio of i- 5 = Harmonic ratio relative to the fun-
mum and minimum, press ~ damental is shown as a percent-
keyto reset age (fundamental: 1st harmonic)
THD: total harmonic distortion. oc1 3 5 7 9 11 13 15 17 10 21 23 25 DC: DC component
1~25: harmonics orders. Automati-
M cally displays 26 to 50 times when

the cursor exceeds 25 times

Figure 7-9: Linee voltage harmonic L1 display screen il

30
WWW.Mmarmonix.co

reserved for MARMONIX Corporation




MarMon

Promote your assessment

Product usermanual

7.6. Expert Mode

The expert mode is only available for 3-phase connections. This mode is used to show the harmonic effects of
the neutral line heating or the rotating motors. press the 4 “or<¥ keys to select the expert mode. The selected
item = will highlighted display in yellow and displays the expert mode at the screen.

In the expert mode screen have two sub-menus of ENMBand® Mcan be select (refer to next page).

7.6.1. Expert mode display phase voltage V

Submenu showing the effect of phase voltage harmonics in neutral heating or in rotating motors.
Shown as follow information:

Include a positive sequence
Include a zero sequence —__|

A 120 - harmonic
harmonic \ /
/

i - 02 03 04
Include a negative se / o2 2 04
quence harmonic 08 09 10 ~
11 12 13 3L
14 15 16 L
17 18 19 Lz . . .
2 2 1 3 %: Harmonic ratio relative to
/::/ fundamental wave
3.9% 8.7% 10.1%

v B B B D e

Figure 7-10: Phase voltage expert mode display
7.6.2. Expert mode display current A

Submenu showing the effect of current harmonics in neutral heating or in rotating motors.
Shown as follow information.

Include a zero sequence

. \
harmonic \ olelo |_— Include a positive se-
. / quence harmonic
Include a negative - 0 *
sequence harmonic oz g3 i
i % i P
14 15 16 -
17 18 19
20 21 2 L2
23 24 25 L3
-+
4.1% 8.3% 7% — %: Harmonic ratio relative to
fundamental wave
BV A D S e e

Figure 7-11: Current expert mode display
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8. WAVEFORM MODE

Waveform mode displays voltage and current curve chart, measured values and, calculated values (excluding
power, energy and harmonics).

AE—ANEFEHEN — [ oo R

01016 N -
RO — | wa—ANER R

= \\ _ 0 + /
02 03 04
05 06 Q7

¢ . : %

14 15 16 -

2 N » L2

23 24 %5 3

-t

4.1% 8.3% 9.7% hat %: FHXT RIS R
[ sl 1 1 1

8.1. Select Sub-menus
The sub-menus are listed on the screen below and described individually in the paragraphs that follow.
Users can select the type of measurement by pressing the yellow function key at the bottom of the screen.

Present mode Press ~a - or /Y. key to select

1500V (2) 500V (3 dasv (M) o02v the requested display curve
Measure voltage, current 784
peak factor

Display (the RMS value, peak
/ value, maximum value and
\ minimum value of voltage or
Measure total harmonic current)

v

AN

-

“z”

. . 2 . .
distortion -/ Simultaneous display all the

\
>

current (RMS, DC, THD, DF,
of voltage and current \ Ct= 9Bms V= 13}\ V2= ssov/sssv Z0.v CF, PST)

Rvs (HDY WCFN (ET) [E==5) (EGR | Display the phase chart

Figure 8-1: Waveform mode screen

\ measured values of voltage or
Measure the true RMS value 184

8.2. True RMS RMS
The submenu can display the waveform of the measured signal and the true RMS value of voltage and current
within a certain period of time.
Note: Which curve is displayed depends on the type of external wiring connection (refer to § 5.6):
B Single-phase: no choice (L1)
B 2-phase: 2V, 2A, L1, L2
B 3-phase, 3- or 4-wire: 3U, 3V, 3A, L1, L2, L3
B 3-phase 5-wire:
* For BTHBN, BeRNand BEEN: 3U, 3V, 3A, L1, L2 and L3
*For IiMSY IEEand B250: 3U, 4V, 4A, L1, L2, L3 and N
The screen example shown as 3-phase 5-wire wiring connection type.
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8.2.1. 3U RMS display screen

This screen shows as the 3-phase line voltages of the 3-phase system.

Shown as follow information:

Instantaneous frequency

Phase voltage ture RMS —

Cursor. Press “or»keyto —|
move
Long press to move quickly

Voltage value axis line (Auto-/

86.7v (2) 863V (3) 86.9v

<t= 93ms Ul=24.4Vv U2=01.8V U3=-116V >

1
L
135

" (EEEBEE®

matic scale adjustment)

8.2.2. 4V RMS display screen

rvis ([THD) (CEN (0 =) 280

Figure 8-2: 3U RMS display screen

|_— Line voltage waveform

Instantaneous value of the
waveform to which the cursor
is pointing

t: The time corresponding the
start stage (milliseconds)

U1: Line voltage instantane-
ous value between phase 1
and phase 2 (U12)

U2: Line voltage instantane-
ous value between phase 2
and phase 3 (U23)

U3:Line voltage instantaneous
value between phase 3 and
phase 1 (U31)

This screen shows as the 3-phase phase voltage and neutral line to earth voltage of the 3-phase system.

Shown as follow information:
Instantaneous frequency

Phase voltage ture RMS —|

Cursor. Press ‘“or*keyto — |

move.

Voltage value axis line (Auto-
matic scale adjustment)

8.2.3. 4A RMS display Screen

This screen displays the three phase currents and the neutral current of

Shown as follow information:

L—

L

1 50.0v 50.0V 499V (N} 0.2
| @ . @ /

78.4

v
~
Bu
4V
4A
5]

v
/P

V1=13.8v v2=53.0v V3=-66.6V VN=0.2V/ >

0

78.4
<t= 9.3ms

|—"Phase voltage waveform curve

Waveform instantaneous value
pointed by the cursor.

t: Relative start time(ms).

V1: Phase voltage instantaneous
value of L1.

V2: Phase voltage instantaneous
value of L2.

Rvs ([THD) (ICFN (I =8 1260

Figure 8-3: 4V RMS display screen

33
WWW.Mmarmonix.co

reserved for MARMONIX Corporation

V3: Phase voltage instantaneous
value of L3.

VN: Neutral line earth voltage
instantaneous value.

three-phase system.




MarMon

Promote your assessment

Product usermanual

Instantaneous frequency of _ Current waveform curve

network. (1) 188 (2) 16284 (3) 161A (N) y/
/ Waveform instantaneous value
RMS currents | .
U pointed by the cursor.
T t: Relative start time(ms).
< > // i
Cursor. Press “or* key to 0 |/ A1: Curent instantaneous value of
move | L1
Long press to move quickly. ’ .
/ A2:Curent instantaneous value of
A L2.
Current value axis line (Auto- <t= 9.3ms  A1=0.35A A2=1.56A A3=-1.04A AN=-0.15A7> A3: Curent instantaneous value of
matic scale adjustment) Rvs (D) WCEN (5 55D 60| 13
AN: Neutral line current instantane-
ous value.

Figure 8-4: 4A RMS display screen
8.2.4 Neutral lineRMS display screen

This screen displays current and earth voltage of neutral line.
Shown as follow information:

Instantancous  frequency —— RO, —RVS ourrents
of network. V) 29V (A) 0.54A
RMS voltage .~ v / Waveform instantaneous value

/ pointed by the cursor.
/

t: Relative start time(ms).
Cursor. Press (<or*key to move ] o o VN: Earth voltage instantaneous
]

value of neutral line.
) AN: Current instantaneous value of
Current and voltage value axns/ 80
line Ct= 93ms  UN=1.3¥  AN=0.00A

neutral line
(Automatic scale adjustment) rvis [THD) [CE) (T =) -

Figure 8-5: Neutral line RMS display screen
Note: L1, L2, and L3 display the current and voltage in phases 1, 2, and 3, respectively. The screen is identical
to the one displayed for the neutral.  THD

7 (-BEEEER)

8.3. Total Harmonics Distortion

The THD submenu can display the measured signal waveform within a certain period of time and the total har-
monic distortion rate of voltage and current.

8.3.1. 3U THD display screen

This screen displays the phase voltage waveforms and harmonic distortion rate within a certain period.
Shown as follow information:
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Instantaneous frequency of network |_-Phase voltage waveform curve

104% (2 02% (3) 1.0%

v

Waveform instantaneous value

pointed by the cursor.

t: Relative start time(ms).

U1: Phase voltage instantaneous

value between phases 1 and phase 2.

/ U2: Phase voltage instantaneous
value between phases 2 and phase 3.

- 135 ) -
Voltage value axis line / Ct= 03w UI=254v 2=otov Ua=-116v 7 U3: Phase voltage instantaneous

(Automatic scale adjustment) s o geE ) =S IS value between phases 3 and phase 1.

Figure 8-6: 3U THD display screen

Harmonic distortion rate of each/
curve

el

-~

(EEEEEe)

Cursor. Press '*'or® key to move

<

v

8.3.2. 3V THD display screen
This screen displays the phase voltage waveforms and harmonic distortion rate within a certain period of time.
Shown as follow information:

Instantaneous frequency of
network @

/Phase voltage waveform curve
0.2% 0.4%

Waveform instantaneous value
pointed by the cursor.
t: Relative start time(ms).

Cursor. Press *'or* key to —T o V1: Phase voltage instantaneous value
of L1

move .
V2:Phase voltage instantaneous value
of L2

/-78.4 v V3: Phase voltage instantaneous val-
Voltage value axis line - 93w Vi-1a4v v2s2sv va-67.0v 7 ueof L3.

(Automatic scale adjustment) Ews) o NEEN I EE EE

Figure 8-7: 3V THD display screen

Harmonic distortion rate of
each curve

(BREE2E

8.3.3. 3A THD display screen
This screen displays the current waveforms and harmonic distortion rate within a certain period.
Shown as follow information:

Instantaneous frequency of net- Current waveform curve

work. (M) 06% (2 0.3% 0.8% o
P . .
Harmonic distortion for each .— |~ Waveform instantaneous value
curve. ﬁ pointed by the cursor.
| g t: Relative start time(ms).
Cursor. Press ‘“or® key to — 1 o 5l A1: Current instantaneous value
move i
s~ of L1.
N .
-1 A2:Current instantaneous value
/ o7 A of L2.
Current value axis line <t= 83ms Al ossA 2= 156A A3= 195A > A3:Current instantaneous value
(Automatic scale adjustment) (RWS) THD of L3.

Figure 8-8: 3A THD display scree
Note: L1, L2, and L3 display the total harmonic distortion rate of voltage and current for phases 1, 2and 3
respectively.
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8.4. PEAK Factor CF

The C€F  submenu can display the measured signal waveform within a certain period of time and the peak
factor of voltage and current.

8.4.1. 3U CF display screen

This screen displays the phase voltage waveforms and peak factor within a certain period.

Shown as follow information:

Instantaneous frequency of net-
work. 1 4 (@ 14 (3 1.4

Phase voltage waveform curve
/ >

Peak factor of each curve. 1 VA ngeform instantaneous value
3u pointed by the cursor.
= = t: Relative start time(ms).

Cursor. Press “or*keyto —| , [ U1: Phase voltage instantaneous value

move L2 between phases 1 and phase 2.
,<-// U2: Phase voltage instantaneous value

/ between phases 2 and phase 3.
435 v U3: Phase voltage instantaneous value

Voltage value axis line <t= 9.3ws  UI=24.8V L2=91.4v  U3=-116V between phases 3 and phase 1.

(Automatic scale adjustment) (RuS) (DN cr ([T (= -

Figure 8-9: 3U CF display screen
8.4.2. 3V CF display screen
This screen displays the phase voltage waveforms and peak factor within a certain period.
Shown as follow information:

Instantaneous frequency of | Phase voltage waveform curve
network. 1142 (2 142 (3 142
78.5 T v i
Peak factor of each curve 7 N Wa_veform instantaneous value
3U pointed by the cursor.
3V t: Relative start time(ms).
%é:lsg"- Press “or*keyto __—| . = V1: Phase voltage instantaneous
L2 e value of L1.
A /\-, V2:Phase voltage instantaneous
/ value of L2.
785 v V3: Phase voltage instantaneous
Voltage value axis line / (t= 9.3ms  VI=15.0V V2=522V V3=-67.1V valueof L3.
(Automatic scale adjustment) - - CF - - -

Figure 8-10:3V CF display screen
8.4.3. 3A CF display screen

This screen displays the current waveforms and peak factor within a certain period.
Shown as follow information:

Instantaneous frequency of

network. @/1_48 @ 151 (3@ 155
27 3

Current waveform curve

Peak factor of each curve | AA Waveform instantaneous value
<10 pointed by the cursor.
Press ‘“or*key to move — 3A t: Relative start time(ms).
cursor 0 = A1: Current instantaneous value
L3 of L1.
// L A2:Current instantaneous value
L 27 A of L2.
Current value axis line
(Automatic scale adjustment) (1= S 9w AIZO3A R2S1GOAAS192A ’ A3:Current instantaneous value
of L3.

Figure 8-11: 3A CF display screen
Note: L1, L2, and L3 display the peak factor of voltage and current for phases 1, 2and 3 respectively.
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8.5. Extreme & Average Values Of Voltage & Current i)
The EEEISubmenu can display the RMS value, maximum value, minimum value, positive peak maximum value,
negative peak minimum value of voltage and currentt.

8.5.1. 3U Max&Min value display screen

This screen displays the RMS value, maximum value, minimum value, positive peak maximum value, nega-
tive peak minimum value of line voltage.

Shown as follow information:

The various values of the column cor- U
Instantaneous frequency of net-

respond to phases 1, 2 and 3 respec- 1 6 ©)
tively. éms 86.7 86.3 86.9 V= work.
RMS: Line voltage ture RMS Value

MAX 86.6 87.0 86.5 Ve

MAX: Line voltage RMS maximum
value (The maximum value accumu- MIN  86.9 123 122 V=
lated since power on or since the last
press = or = key)

MIN: Line voltage RMS maximum PK- 0.0 0.0 0.0 Y
value (same as above).

PK+: Line voltage postive peak maxi-
mum value (same as above).

PK-: Line voltage negative peak maxi-
mum value (same as above).

PK+ -122 -122 -123 v

(EGRERE®)

i
¢
s
-
e
g

Figure 8-12: 3U Max&Min value display screen

Note: The instrument calculates the maximum and minimum values every half cycle (e.g. 10ms at 50Hz) and
refreshes the measurement results every 300ms.

8.5.2. 4V Max&Min value display screen

This screen displays the RMS value, maximum value, minimum value, positive peak maximum value, nega-
tive peak minimum value of phase voltage and neutral line voltage.

Shown as follow information:

The various values of the column o mEnEm Instantaneous  frequency  of
correspond to phases 1, 2 and 3 re- \\ 1 @) @ N network.

spectively. RMS 50.0 50.0 49.9 0.2 V=

\Sam?é Phase voltage ture RMS MAX 50.1 50.3 50.0 V= fw |~ The Colpmn varous values of
MAX: Phase voltage RMS maximum MIN 500 49.8 49.9 Ve g neutral line: RMS’ PK+’ PK-.
value (The maximum value accumu- =

lated since power on or since the Phe 70708 708 08 Vs

last press ~ or = key) PK-  -71.1 715 <708 0.0 v e

MIN: Phase voltage RMS maximum

value (same as above).

PK+: Phase voltage postive peak 'RMS THD CF T [i#EE S0

maximum value (same as above).

PK-: Phase voltage negative peak
maximiim valiie (same as ahove)

.figure 8-13: 4V Max&Min. value display screen

Note: The instrument calculates the maximum and minimum values every half cycle (e.g. 10ms at 50Hz) and
refreshes the measurement results every 300ms.

8.5.3. 4A Max&Min value display screen

This screen displays the RMS value, maximum value, minimum value, positive peak maximum value, nega-
tive peak minimum value of current and neutral line current.

Shown as follow information:
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The various values of the col-—__ [T eemmmeenesy—  Instantaneous frequency

umn correspond to phases 1, | ¢ ©) [©) ® ~_ af natwark

2 and 3 respectively. RMS .58 e e 0.4 T~

RMS: Current ture RMS Value  [max 1.1 1.71 1.81 A= W The Column varous values
MAX: Current RMS maximum MIN  1.66 152 141 . - : T -tte T
value (The maximum value e 217 - ses 000 R .

accumulated since power on ’ ' ' ’ =

or since the last press = or FK- -233 248 207 047 A RS

= key)

MIN: Current RMS maximum

valiin (eame as ahove) | URNS) OTHODD BCFD 1 D =60 |

Figure 8-14: 4A Max&Min value display screen

Note: The instrument calculates the maximum and minimum values every half cycle (e.g. 10ms at 50Hz) and
refreshes the measurement results every 300ms.

8.5.4. L1 Max&Min value display screen

This screen displays the RMS value, maximum value, minimum value, positive peak maximum value, nega-
tive peak minimum value of phase voltage and current.

Shown as follow information:

Voltage values column. \’/ Current value clumn: Same as volt-
RMS: Phase voltage ture RMS Value | —— v ® age value for each parameter infor-
MAX: Phase voltage RMS maximum  |rms 500 v~ 158 A= mation

value (The maximum value accumu-

~~
. . . ~ . A~
lated since power on or since the last MAXS stV 68 =
press ~or = key) MIN 50.0 V= 155 A= 4A
MIN: Phase voltage RMS maximum ﬂ
PK+ 71.0 V= 217 A=~
value (same as above). (=]
PK+: Phase voltage postive peak PK-  -714 V= 235 A= -

maximum value (same as above).
PK-: Phase voltage negative peak

maximum value (same as above). (RMS | [THD | [ cF I~ (£ (20

Figure 8-15: L1 Max&Min. value display scrrent

Note: The instrument calculates the maximum and minimum values every half cycle (e.g. 10ms at 50Hz) and
refreshes the measurement results every 300ms.

L2, L3, and N respectively display the earth voltage and current RMS value, maximum value, minimum value,
positive peak value, and negative peak value of phase 2, phase 3, neutral line, and the relevant information
display is same as L1. gz

8.6. Various Test Value Displayed Simultaneously

The submenu displays all of the voltage and current measurement value (RMS, DC, THD, DF, CF, PST, KF).
8.6.1. Various value simultaneous display screen of 3U

This screen displays the RMS, DC, THD, DF, and CF values of the line voltages.

Shown as follow information:

- B9 wsw  oannawos m| .
The various values of the column —| Instantaneous frequency of net

1 @ ® work
correspond to phases 1, 2 and 3 VS 54 5o 5o ve

respectively.
RMS: True RMS value of 1s DC 0.0 -0.1 0.1 V=
DC: DC component.

THD: Total harmonic distortion.
DF: Distortion factor. DF 1.3 1.3 1.5 %
CF: peak factor of 1s

THD 1.3 1.3 1.4 %

(EGREEEe)

CF 1.50 1.50 1.48

Figure 8-16: various value simultaneous display screen of 3U
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8.6.2. Various value simultaneous display screen of 4V
This screen displays the RMS, DC, THD, DF, CF and PST values of the phase voltages and neutral line voltage.
Shown as follow information:

The various values of the column

Instantaneous frequency of net-

correspond to phases 1, 2 and 3 \\ 1 @) ® N work.
rRGI\SnpSeqlt'ivelyl.?MS I ‘1 RMS 2.9 2.9 2.9 03 V=
: True value of 1s
DC: DC component. pc -04 0.1 0.0 03 V- g ™~ The Colgmn varous values of
THD: Total harmonic distortion. THD 1.5 13 15 % ﬂ neutral line: RMS, DC
DF: Distortion factor. =
CF: peak factor of 1s DF 15 1.4 18 & 3
PST: short-time voltage flicker(10 cF 151 1.51 1.48 N
minutes).
PST 0.00 0.00 0.00
RMS THD CF T LO

Figure 8-17: various value simultaneous display screen of 4V

8.6.3. Various value simultaneous display screen of 4A
This screen displays the RMS, DC, THD, DF, CF, and KF values of the phase current and neutral line currents.
Shown as follow information:

The various values of the column\_lnstantaneous frequency of net-

correspond to phases 1,2 and 3 O] @ ©)] O] work.
respectively. RMS 0.52 0.52 0.56 0.15k
RMS: True RMS value of 1s T~ .
DC: DC component. THD 0.8 13 08 % E Neutral values: RMS.
THD: Total harmonic distortion. DF 08 13 07 v, 4A
DF: Distortion factor. L
CF: peak factor of 1s CF  1.60 1.69 1.76 =
N
N

KF: transformer K factor
KF 1.04 1.11 1.03

Figure 8-18: various value simultaneous display screen of 4A

8.6.4. Various value simultaneous display screen of L1

This screen displays the RMS, DC, THD, DF, CF of phase 1 voltage, and DC,PSTparameters of voltage, KF
value of current.

Shown as follow information:

The various values of the col- SIS Instantaneous frequency of

umn correspond to phases 1, v ) network.

2 and 3 respectively. $ 29 ye 052 A~ \\

RMS: True RMS value of 1s ~ Current values.

DC: DC component. bc -0 V= 3u RMS: true RMS value for 1s
THD: Total harmonic distor- THD 15 % 06 % = THD: total harmonic distortion.
tion. L1 DF: distortion factor.

DF: Distortion factor. DF 15 % 06 % = CF:peak factor of 1s

CF: peak factor of 1s oF 151 162 N KF: transformer K factor.

PST: short-time voltage
flicker(10 minutes). PST  0.00 KF  1.03

Figure 8-19: L1 simultaneous display screen

Note: L2 and L3 display the voltage and current various values of phase 2 and phase 3 respectively, and the
relevant information display is same as L1.
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8.6.5. Neutral line various value simultaneous display screen
This screen displays the voltage RMS, DC value and the current RMS vlaue of neutral line.

8.7. Phasor Diagram Display-

The B8 submenu shows the absolute value, phase and unbalance of the voltage or current at the basic fre-
quency.

8.7.1. Phasor diagram display screen of 3V

This screen displays the absolute value of the phase voltage, the phase angle of the phase voltage relative to
the current and the unbalance of the phase voltage at the basic frequency.

Shown as follow information:

Phasor of phase 1,2,3. \_ Instantaneous frequency of

V1,V2,V3: Phase voltage abso- y 1 @0 network

lute value at fundamental fre- Vil so.ov -

quency. Ivz]  50.0v N

®12: Phase angle of phase 1 Ivel  do.9v 130

to phase 2. 012 120° g Channel number and color
®23: Phase angle of phase 2 023 119° L

to phase 3. o031 120° =

®31: Phase angle of phase 3 N

fophase . [Yunb  0.3% NS " Phasor diagram.
Vunb: Phase voltage un- /

balance. (Ruis) (THD) (ICED [ E28 <o

Figure 8-20: Phasor diagram display screen of 3V

8.7.2. Phasor diagram display screen of 3U

This screen displays the absolute value, the phase angle between the line voltages and the unbalance of the
line voltage at the base frequency.

The information displayed on this screen is same as the information described in Section 8.7.1, the only differ-
ence is that the displayed values are related to the line voltage of 3U.

8.7.3. Phasor diagram display screen of 3A

This screen displays the absolute value, the phase angle between each pahse current and the unbalance of
the current at the base frequency.

The information displayed on this screen is same as the information described in Section 8.7.1, the only differ-
ence is that the displayed values are related to the line voltage of current.

8.7.4. Phasor diagram display screen of L1

This screen displays the absolute value of the phase 1 voltage and current , and the phase angle of the phase
1 voltage relative to the current at the basic frequency.

Shown as follow information:

V1: Phase voltage absolute [EOEE = Instantaneous frequency of net-
value at basic frequency. NIl S0.0v v® work
A1: Current absolute value at A1l 1.50A

basic frequency Channel number and color

OVA  -5°

(GR=EE2®

@VA: phase angle of phase
voltage to current

|B6ifS) (D) B6FD 0 B <o

Figure 8-21: phasor diagram display screent of L1

Note: L2 and L3 respectively display the absolute value of the voltage and current of phase 2 and phase 3
and the phase angle of the corresponding phase voltage to current at the fundamental frequency, and the
relevant information display is same as L1.
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9. ALARM MODE [ &

In the alarm mode, the instrument can monitor whether each measured value exceeds the threshold and gen-
erate alarm log. The values that can be monitored are: Vrms, Urms, Arms, PST, Vcf, Ucf, Acf, Vunb, Aunb, Hz,
KF, Vthd, Uthd, Vdf, W, VAR, VA, DPF, PF, Vh, Uh, Ah, Vah, etc.

The user should set an alarm threshold (hysteresis) first and then can start the alarm monitoring . The monitored
values:

* Defined in the Set/Alarm Mode screen (Section 5.10)..

* Select the setting parameter group (solid red dot means selected, hollow red circle means unselected).

The instrument can record up to 12800 alarm logs: the user can upload the stored alarm records to the PC and
save them for later retrieval and viewing.

9.1. Submenus

All submenus of alarm mode are listed on the screen as shown in the figure below, and the following chapters
will introduce respectively.

The user can press each yellow function key on the keyboard below the screen to select the corresponding

submenu.
[ ———————— 1os e am|
[H  DETECTION SCHEDULE |
Start Time 11/10/14 10:17
Alarm log list (refer § 9.4).
) Stop Time 11/10/14 11:18
Enter alarm mode setting (refer
§9.2). Set the alarm detection schedule
// (refer § 9.3).
LI & I "h=hy ]

Figure 9-1: Alarm mode screen
OK and (™ symbol have the following functions:
*OK: Confirm alarm detection settings and start alarm detection (fefer § 9.3.2).
* M- Actively stop alarm detection (refer § 9.3.3).

9.2. Alarm Mode Setting 958

The B®8submenu displays the list of alarm settings (refer 5.10). Press this key to define or modify the alarm
settings.

Shown as follow information:

Present mode: setting

vimliimanas A0/ N0/ £0O/ A

/Alarm hysteresis (select

[&  ALARM MODE |
e 01 Vims > ooV ols 1% 7 Minimum duration: refers to
%

Alarm parameters: (VAh, 002 Ums AL > 0200V e o the time when the monitored

parameter value exceeds the
Ah, Uh, Vh, Tan, PF, Cos, 003 Arms N > 0100mA 20min 7 5% ;
VA VAR, W, Athd, Uthd, e h threshold to trigger the alarm
Vthd. KF. Hz. Aunb. Vunb. / ; ' " [ Alarm trigger threshold.
Harmonic orders (0~50, for =% Y o >—o2m o= Alarm direction (>or< the
Vah Ak tlh and/h iy | threshold to trigger)
Alarm channel (3L: 3
phases are monitored sep-
arately, any of the 3 phase
may be triggered; N: moni-
tor the neutral line; Z: moni-
tor the total nower of VA.

Selected (red solid dot) or —__|
cancel the alarm

Page icon, press the cor-
responding yellow function
kev to tiirn nane

Figure 9-2: Alarm mode setting
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Reminder: Use the a4 /v .'*® keys to view variour values.
Set the alarm step as follows:
* Press ~ to selsect field value. And appeara v arrow

* Press a4 or/¥. to input value(Vah, Ah, Uh,etc.),press = key to confirm.

Set others value as same operation.

* Move yellow cursor to the first column, press = key to select the setted alarm. Red solid dot indicates se-
lected. When the condition is met the setting alarm can be triggered, and generate the alarm log.

Note: Repeat step 3 can cancel the selected alarm.

*Press ™ key return to the alarm detecion schedual screen.

9.3. Alarm Detection Schedual H
The EH submenu set the start time and end time of the alarm schedule.
[ ———— o4 10:16 am |

[ DETECTION SCHEDULE |

Start Time 11/10/14 10:17

Stop Time 11/10/14 11:18

5=6 I 0 &N o [Foke
Figure 9-3: Alarm detection schdeual screen
9.3.1. Step1: Set the alarm schedual
Detail operation as follows:
W Press 4 or./¥ key to select the start time(yellow highlight display), Press to start setting time. The corre-
sponding time and date area will diaply arrows av.
Press*a” or /¥ .toincreaset or decrease each value, press <or» key to select the reqeust modify value.
Note: The alarm start time must after present time.
B Press ! to confirm the alarm start time setting.
W Press "4 or/¥ key to select the stop time setting(highlighted display). Press “fto set the stop time. The
corresponding time and date area will diaply arrowsav.
Press" A or/¥.to increaset or decrease each value, press < or® key to select the reqeust modify value.
Note: The alarm start time must after present time.
W Press “'to confirm the alarm stop time setting.
9.3.2. Step2: Start alarm detection
Press the OK icon funiction key and The instrument starts alarm detection with the set start and stop time.
B The OK icon disappears and the ™= icon appears at same place.
B When waiting to start detection, the instrument screen displays "detection standby..." and the H icon
flash dispaly on top of screen.
B When the alarm detection start will display” detecting....”.
B When alarm detection finish will display “detection schedual” again, OK icon is displayed. User can
set the new alarm detection.
9.3.3. Voluntary stoppage of alarm campaign
Before the alarm setting stop time is reached, the user can press the (icon yellow function key (lower right of
the screen) to actively stop the alarm detection, and the OK icon will be displayed again at the same position
after stopping.
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9.4. View Alarm Log &

The @ submenu displays the alarm log. The instrument can store up to 12,800 alarm logs. Press the Bl
icon yellow function key to view the alarm log.

Note: In ¥ 8mode, the selected wiring connection type will not influence each phase selection and parameters
monitoring of alarm, users decide the selection.

Each data information shown as follow:

Alarm log memory usage. The —— [ e DIB WY _— Trigger threshold and trigger di-

black bar indicate memory [LF ALARMLIST rection > or <.
used.

08/10/1309:25 L2  Uthd >0.2% 0.5% 3.00s
08/10/1309:25 L3 Uthd »0.2% 0.5% 3.00s ~
08/10/1309:25 L1  Vthd >0.2% 0.5% 3.00s

L Trigger amplitude value(minimum
or maximum)

Alarm date and time | 08/10/1309:25 L2 Vthd >0.2% 0.5% 3.00s

08/10/1309:25 L3  Vthd >0.2%  0.5% 3.00s

08/10/1 . L1 KF >0.20 0.50 3.00s

08/10/1309:25 L2 KF »0.20 0.50 3.00s

i | 0803 09:23 L3—KF >020 050  3.00s
The monitored parameters _——

006/008
D N &> =R
Figure 9-4: Alarm log screen
Reminder: The default units of the monitored parameters and corresponding trigger thresholds and trigger
amplitudes in the alarm log are as follows:

——Press “.4/or/¥key select to dis-

The phase of alarm trigger play the alarm log of trigger phase

/ @messs:

™~ Alarm duration

Table 9-1
Monitored parameters Default units Units with the suffix Example
Arms A m: mean mA 2.5: mean 2.5A
k: mean kA 423m: mean 423mA
326: mean 326V
Vrms/Urms \% k: mean kV 1.2k mean 1.2KV
W parameter: 315 mean
K: mean kW/kVar/kVA 315W
WIVARIVA WivarVA M: mean MW/MVar/MVA W parameter: 5.8k mean
5.8kW
Hz Hz 50.00: mean 50.00Hz

9.5. Delete Alarm Log ISl

The BB submenu can delete all the alarm log. Detail operate steps as follows:

Press@@ M yellow function key select the submenu. The icon displayed in yellow indicate ready to delete,
then press the yellow function key cancel the delete state. The icon displayed gray @& indicate not delete.

In the state of ready to delete, press = key to confirm delete and all the alarm log will be to delete and cleared.

[ L@ ALARM LIST

08/10/1309:25 L1 [VAhIO3 =>0.2% 0.5% 3.00s
08/10/13 09:25 L2 |VAh|03 =>0.2% 0.5% 3.00s

N
08/10/1309:25 L3 [VAhIO3 =02% 0.5% 3.00s A-""
08/10/1309:25 L1 Ah05 »0.2%  0.5% 3.00s L2
08/10/1309:25 L2  Ah05 »0.2%  0.5% 3.00s =
08/10/1309:25 L3  Ah0S >0.2%  0.5% 3.008 [ ]
08/10/1309:25 L1 UhO7 »0.2% 0.5% 3.00s 5

08/10/13 09:25 L2  Uh07 =0.2% 0.5% 3.00s
001/008

0D 0 S - 8 w

Figure 9-5: Alarm log screen in delete mode
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10. TREND MODE #=

Trend mode can record the measured parameters selected in Set/Trend mode. (refer § 5.9).

10.1. Select Submenus
The submenus are shown in the below screen, and described in the follow sections.
Users can use the yellow function keys at the bottom of the screen to select the corresponding submenu.

[ RECORDING SCHEDULE |

Setup LGy,
Start Time 13/10/14 0924 /Trend record list (refer § 10.4).
Stop Time 13/10/14 10:22
Record Period 18
Enter trend mode and select rec- Y coo |~ Trend monitoring schedual set-

ord parameters(refer § 10.3).

/ ting (refer § 10.2).

S
=6 0N N e O ol

Figure 10-1 Trend mode screen
Press OK icon yellow function key start trend record monitoring (refer § 10.2).

10.2. Presets&Starts Record Trend Charts
The submenu specifies the parameters of the new record detection schedule.

SD memory card usage. The black Select the record parameters con-

bar indicate memory used. [EH  RECORDING SCHEDULE —_J"figuration group (refer § 10.3).
Set LGr. . .
P | Start time and stop time of record
. —
Start Time 13/10/14 09:24
Stop Time 13/10/14 10:22 L .
| Record period, interval time
Record Period 1s —_ |
Enter trend mode and select rec- File Name c22
ord parameters(refer § 10.3) \ \\ File name

\ .
Press OK vyellow function key to
(556 0 00 08 @ OB o record,

Figure 10-2: Preset record screen

10.2.1. Stage 1: Set the measurement parameters of requesting record
Operate as follows:

B Press™a or/¥ keys select the reqeusted setting parameters area. The selected area is highlighted
display in yellow. Press ! to enter the setting, and appear arrows a v.
B Press 4 or/v. keys select the parameters setting group form EZtoHa. Press = to confirm.
Reminder: Parameter setting groups fromE@ to @ are all set in the@@® & setting/trend mode (refer §5.9).
Users can also refer to §10.3 about the parameters selection and setting steps instruduction of trend chart.
B Press 4 or ¥ keys to select the “Start Time”, and the selected field highlighted display in yellow. Press
to enter and appear arrows a ywhen setting the start date and time. Press ™~ 4 “or /¥ to increase or decrese the
value, press(<or® to switch year, month, day, hour, minute etc.
Note: The start date and time must be later than the present date and time.
B Press ~! to confirm the “Start Time” of record.
B Press 4 or/v. keys to select “Stop Time”,nd the selected field highlighted display in yellow. Press ' to
enter and appear arrowsa vwhen setting the stop date and time. Press 4 or/¥to increase or decrese the
value, press < or’® to switch year, month, day, hour, minute etc.
Note: The stop date and time must be later than the start date and time. The longest recording time refer to §
10.6.4.
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B Press = to comfirm the “Stop Time” of record.
B Press 4 or ¥ keys to select “Record Period”, press = key to enter and appear arrows a v.
W Press™ a or/¥ .to increase or decrease the values (optional value:1s, 5 s, 20 s, 1 min, 2 min, 5 min, 10 min,
or 15 min).
W Press *! to confirm the “Record Period” setting.
Note: The record interval period is the average interval cumulative time for measuring each recorded value
(that is, how long record data at intervals).
W Press 4 or ¥ to select the “File Name” and highlight display in yellow, press “to enter the edit mode to
enter the file name (The length should not exceed 8 characters, the records should use different names, and
there should be no spaces in the middle of the file name).
The available characters are the letters from A to Z and the digits from 0 to 9. Use the “a “or /¥ keys to display
a character and<'or» key move to the next character.
B Press ~ key to confirm the “File Name”.
10.2.2. Stage 2: Start recording

B Press OKicon yellow function key (the bottom right corner of the screen),the instrument starts record-
ing with the start and stop times set by the user.
The OK icon disappears and the ™ icon appears instead in this time.

B The instrument display “Recording stand by...” before reach the start time and thekdicon continue
flashing in the screen’s top display bar.

B The instrument will display “Recording...” after reach the start time.

Recording  — | e GG

[ (@ RECORDING IN PROGRESS |

Setup Lar.
Start Time 11/10/14 10:43 '
Stop Time o1 1046 Press &l_con yellow function
key to active stop.
Record Period 1s
File Name Al18

AN O e
Figure 10-3: A trend chart monitoring display screen
B The “Recording Schedule” screen and OK icon will appear again(bottom right corner of the screen)
after reach stop time, and the record will active stop. The OK icon reappears at corresponding position.
10.2.3. Active stop present record
Before reach the setting stop time, press™-icon yellow function key (the bottom right corner of the screen), the
record will active stop, and the OK icon will reappear.

10.3. Trend Chart Monitoring Parameter Setting 558

This submenu displays the selection list of trend chart monitoring parameters (refer to §5.9), and the user can
set and change the monitoring parameter selection by using this shortcut key.

The information shown as follow:

Monitoring parameters list, press 4 different parameter setting

A7 /¥. (@ » key move to [ k== TREND moDE | pages
reqeust parameter, press = key e Urms oUthd oUcf oUunb oHz
to select or cancel. Red solid dot oVrms  eVthd oVef o Vunb ST
indicates selected, red hollow dot o Arms o Athd oAct ° Aunb oKF
indicates unselected. oW OoVAR  oVA Select all the parameters

VAh, Ah, Vh and Uh etc. har- PR ocost otand

monics record parameters se- o7
lection. “?” indicate not select
any harmonic

o7

o (G (GE G el oW

Figure 10-4: Trend chart monitoring parameter setting screen

Cc

— ancel select all the parameters.
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Set a record operation as follow:
Example for parameter setting group 1:

W Press KX icon yellow function key and highlighted display in yellow.
W Press 4 or ¥ .and <or® keys move to select parameters, then press “to confirm.and display with red solid

g{itminder: User can select follow parameters:
Unit Designation
Urms RMS phase-to-phase voltage(2¢, 3¢).
Uthd Total harmonic distortion of the phase-to-phase voltage(2¢, 3¢).
Ucf Crest (peak) factor of phase-to-phase voltage(2¢, 3¢).
Uunb Phase-to-Phase voltage unbalance(2¢, 3¢).
Hz Network frequency.
Vrms RMS phase-to-neutral voltage.
Vthd Total harmonic distortion of the phase-to-neutral voltage.
Vcf Crest factor of phase-to-neutral voltage.
Vunb Phase-to-neutral voltage unbalance(29, 39).
PST Short-term flicker.
Arms RMS current.
Athd Total harmonic distortion of the current.
Acf Crest factor of current.
Aunb Current unbalance(29, 39).
KF K factor.
w Active power.
VAR Reactive power.
VA Apparent power.
PF Power factor.
Cos¢ Phase shift of power factor.
Tang Tangent.
? See comment below.

Specific function of the last two lines.
The position as follow:
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o?

o?
Figure 10-5: These two lines involve harmonics

The selected starting harmonic )
orders [ k= TREND MODE |/ The selected last harmonic orders

eUrms oUthd olUcf oUunb oHz

vrms *Vthd eVef oVunb
VAh, Ah, Vh and Uh etc. har- oAns  oAthd oAct oAunb " oKF . .
monics record parameters selec- oW oVAR oVA /Sellect recording odd harmonics
tion. “?” indicate not select any \\ oPF ocos®  otand only
harmonic /
eVh 00 — 50 ©0dd only

®Ah 10 — 42 * Odd only

oy - § § - § §

Figure 10-6: Trend mode record harmovic parameter setting
These two lines involve the recording of 4 different harmonics, as Vah, Ah, Vh, and Uh. For each harmonic, the
user can select the regeust recording harmonics orders (0-50), or only record odd harmonics. The operation is
as follows:
B Enter the request record parameters: the cursor highlighted display in yellow, press = . The arrows av
appear. Select the value (Vah, Ah, Vh, and Uh) for which harmonics are to be recorded by pressing “a~ or
/¥ The red solid dot identifies your selection.
Confirm by pressing . The values field is highlighted in yellow. B
B To select the starting harmonic order: with the field highlighted in yellow, press = . The arrows a v appear.
Select the order from which the harmonics are to be recorded by pressing "4~ or/¥. | then validate by
pressing .
Press« or ™ to go to the next field.
B To select the last harmonic: with the second field (greater than or equal to the starting harmonic order)
highlighted in yellow, press . Select the highest harmonic order to be recorded by pressing a4~ or ¥. | then
validate by pressing .
Press </ or ™ to go to the next field.
B For the odd harmonics only: -
To select or deselect this function, press *. The red solid dot identifies your selection:
% selected, only odd harmonics between the two orders of harmonics specified in the previous points are rec-
orded.
% not selected, all harmonics (even and odd) between the two orders of harmonics specified in the previous
points are recorded. [

47
WWW.Mmarmonix.co

reserved for MARMONIX Corporation




MarMon

Promote your assessment

Product usermanual

10.4. View Record List
The submenu displays recordings already made. Press the yellow key corresponding to the @ icon to view

the list.
The data shown as follow:
Record the proportion of storage —[EEZN 1 11/10/14 10:49 (| Record stop i
space, the black bar is the used [ [ RECORD LIST | ecord stop ime
space
A 28/09/14 12:06 > 28/09/14 12:07
B 28/09/14 13:27 > 28/09/14 13:31
YL 11710/14 10:43 11/10/14 10:46

Record start time

Record file name

01/

UiED OED S & BED =D

Figure 10-7: Record list display screen

10.5. Delete Record -
The submenu is used to delete the records. operate as follows:
B Press “a or/v. key to select the reqeust delete record. The selected record is bolded.
m Press B8 key to select the submenu. The icon displayed yellow indicate ready to delete, and press
the function key to cancel the delete state. The icon displayed gray #5888 indicate not delete.
W In the state of ready to delete, press = key to delete the selected record.
[
. ————————— a0 am |

[ @ RECORD LiST |

A 28/09/14 12:06 > 28/09/14 12:07
B 28/09/14 13:27 > 28/09/14 13:31
A18 11/10/14 10:43 > 11/10/14 10:46

01/01

0N NED N & Em @

Figure 10-8: Record list screen in delete mode.

10.6. Display Records
10.6.1. Record information

The monitoring parameters

Record parameters: name, start

) ) X (4 RECORD PARAMETERS
time, stop time, record period — | record page and total stored
page
File Name B
Start Time 28/09/14 13:27
o Stop Time 28/09/14 13:31 Press MBIl key to switch to the
Monitoring parameters of se- next monitoring parameter
lected records. Press the yel- Record Period 1s pages. Press <and ™ keys to
low key cor.respondlng to the ~ select up or down page
parameter icon to open the 01795
comesponding curve. P Ty -

Figure 10-9: Trend mode record list submaneu screen
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10.6.2. Trend curves record

Position of the viewing window in
T 0 (B (0 Urms the record, black bar represents the
present screen.

Date&time ~_
Record group ——{ 1 460V (2) 200v (3) 67.0V

i

48.2v

|~ Parameter name of trend curves.

Prompt left side have trend curve/ \ Prompt left side have trend curve

;nm//

LT \Press a or ¥. key to select

Cursor. Press <or» key to /ﬁ reqeust curve

move s> 00 0 2

30 40 50 00
- - - - -_-.——— Zoom out, switch the time scale

Figure 10-10: Trend curve record screen
Remark: If th cursor position is “----"indicate errors or missing values in the record.
When the curve display period is 20 seconds. Since the period of the record is one second, each point of this
curve corresponds to a value recorded in a one-second window once 20 seconds. There is therefore a sub-
stantial loss of information (19 values out of 20), but the display is rapid.
With the increase of the display period, the loss values will be more. This case the user can select to activate
the MIN-AVG-MAX mode. After the MIN-AVG-MAX mode activated, each point of the curve represents the
mean of the total sampling points every period(such as the display period is 20 seconds, sampling period is 1
second, each display point of the curve represents the mean of 20 values recorded every second.).

a Parameter name of trend

Date & time 28/09/14 13:28:00 Urms curves.
1 460V (2) 200V (3) 67.0V

h.

80.6V

Arithmetic mean value at period of Sot—Press & or ¥. key to select
time = reqeust curve
L3
N

48.2v

15.8v T T T T T
The MIN-AVG-MAX mode icon —_| ™"# 2% 2 0 31 = &
T O O S O e
Figure 10-11: Vrms with MIN-AVG-MAX
Since the MIN-AVG-MAX mode is enabled, each point on the curve represents the arithmetic mean value within
the display period, so the display is more accurate and there is no data loss, but the display speed is relatively
slow(display time refer §10.6.3).

|__— Zoom in. switch the time scale.

Date & time  ——{—4/00/14 13:27:00 Ucf
m ress A or<¥. key to select
The recorded values of the cursor ———/—1 reaeust curve
locate 200 T
Py
3L
T T T T T e e L L -
1.00 g
~
The function icon display with grey
indicate the MIN-AVG-MAX mode is \ 0.00
not activated L min> 27 28 29 30 3 32

Figure 10-12: Ucf (L2) without MIN-AVG-MAX
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When the MIN-AVG-MAX mode is not activated, display the curve of 60 values recorded of the cursor, the
display is rapid. Date of cursor. \g/ Recorded values of the cur-

28/00/14 13:27:45 Ucf sor (minimum, mean, and

Curve of the maxima, aray ~_ 1.15 < 12 < 130 maximum).

0 v
Curve of the mean, green \\‘\
\\
Pebeade euloeneon |l ||l 1AL
00—

Sl

\ To select the display curve,

press the “aor/¥. key.

Curve of the minima, gray —|

(BRER) \

Yellow indicates MIN-AVG-MAX
mode is activated. Press the 0.00 | |
corresponding yellow function min> 27 28 29

30 3 32
keys to deactivate. B B B G =

Figure 10-13: Ucf (L2) with MIN-AVG-MAX

Date of cursor The sum of the active powers

28/09/14 13:27:05 w .
of the three phases is pre-
Power values of the cursor 546.2W sented in bar graph form.
551.5
N
b3
Gray column indicates the po- — =
sition of the cursor. =y B To select the display bar
graph, press the "4 “or /¥
The MIN-AVG-MAX mode has | s key.
not been activated. — | e % » %0 # %
[ G D S S ==

Figure 10-14: total active power without MIN-AVG-MAX

Date of cursor - —__[= 4 159700 w The sum of the active powers
) ) ) of the three phases is pre-
Arithmetic mean of display pe- 546.1W sented in bar graph form.
riod. S515
”~
s
Gray column indicates the po- 5474 =
sition of the cursor. I N L3
17— To select the display curve,
The MIN-AVG-MAX mode 523 press the "4 or 2. key.
has been activated. — e
T (S 0D S S ==

Figure 10-15: total active power with MIN-AVG-MAX
This curve differs slightly from the previous one because, with the MIN-AVG-MAX mode, there is no loss of

information.
Energy calculation mode. [EpE===————E - . of the cursor (ending
Stal'tlng date Of the Selectlon \ 28/09/14 13:27:35 w 28/09/14 13:28:20 | date Of the selectlon)
Gray column indicates the 6.823Wh
time domain has been calcu- \ 5515
lated. T Calculation results of total

Press yellow kei/ correspond- active power.

ing to the icon to active
the energy calculation mode.

AEREw/

™~ To select the display bar bar
graph, press the “a or /¥

28 29 30 31 32
o norbeen s A (2] -

has not been activated.
Figure 10-16: total active energy without MIN-AVG-MAX

Energy calculation steps:
W Press yellow key corresponding to the BEB icon to active the energy summation mode. The current
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cursor time is the starting time of the energy calculation.
B Press the (<0 or ™ to move the cursor. The stopping time of the energy calculation pointing the cursor
time, the device calculates the energy between the start time and stop time automatically.

Note: the cursor moves left cannot exceed the location of the starting time.
10.6.3. The needing time for display the curve in the different scale

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

Time Span Grid Unit Time Waiting time
5 days 2 hours 30 seconds
2.5 days 1 hour 15 seconds
15 hours 15 minutes 4 seconds
10 hours 10 minutes 2 seconds
5 hours 5 minutes 1 second
1 hour 1 minutes 1 second
20 minutes 10 seconds 1 second
5 minutes 5 seconds 1 second
1 minute 1 second 1 second

W to press the ~® orL2 key to change the scale of the display

M to press the (< or » key to move the cursor

B to pressthe "4~ or /¥. key to change the display phase curve.

B Above operation may restart the loading/calculation of the values from the beginning.

10.6.4. The longest recording time can be programmed
The longest time is base on the number of the recording parameters selection and the sampling period, the
pical condition as follows:

—

Typical | i -
Parameter of selected Sampling period ypical longest time can be pro
grammed
All parameters (total 123) 1 second 10 days
1~20 parameters 1 second 62 days
All parameters (total 123) 5 seconds 50 days
1~20 parameters 5 seconds 300 days
All parameters (total 123) 1 minutes 600 days
1~20 parameters 1 minutes 3600 days

The above table indicates that the selected parameters is less, the sampling period is greater, the longest
recording time is longer.
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11. POWER AND ENERGY MODE [ W

The W] key displays power and energy measurements.

11.1. Sub-menus
The sub-menus are listed in the screen below and described individually in the paragraphs that follow.
The sub-menus are selected using the yellow keys on the keypad below the screen.

The date and time at which en- ~—_|
ergy metering starts

_— The date and time at which en-

START: 14/10/14 08:35:29 STOP: 14/10/14 08:38:53 erqy meterln_q StODS.

i @ ©

w 158.0 268.9 375.4

. ——— Select displayed corresponding
Display of energy generated \ Wh 09.014 15.244 91,975

power and energy, use A~ or
v

(REERE=)

- -16.97 ¥ -28.85 - -30.70 . ) f3ph
VARh 00.963 3 01.631 3 01.743 %‘S/-l\Jrri?h?netig ;22?] of 3
. = =+ 00.000 + 00.000 ’
Display of energy consumed ~ phases(such as PF)
169.1 269.2 376.0 Start of teri
VAh 013 274 21.306 — art or energy metering.

Display of PF, DPF, andtan ® _| v mEmm =) i@ Reset of energy meter.

Figure 11-1: the Power and energy mode screen

11.2. Energy Consumed ©=F

The sub-menu displays the active power, the reactive powers (capacitive and inductive), the apparent
power.

11.2.1. The energies consumed screen for the 3 phases (3L)

This screen displays the following information:

START: 14/10/14 08:35:29 STOP: 14/10/14 08:38:53
1 @ ®
w 159.0 268.9 375.4 ~
Wh 09.014 15.244 21.275 3L
1
VAR % -17.02 = 2912 = -30.64 =
VARh 3 00.963 3 01.631 3 01.743 =
% 00.000 = 00.000 = 00.000 X
VA 159.0 269.5 376.0
VAh 09.013 15.274 21.306
w.. - H @

Figure 11-2: the energies consumed screen for the 3 phases (3L)

Unit Designation
w Active power.
Wh Active energy consumed.
VAR Reactive power(inductive 2 or capacitive ).
VAR Reactive energies consumed(inductive 3 or capacitive )
VA Apparent power.
VAh Apparent energy consumed.
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11.2.2. The energies consumed screen for phase L1
This screen displays the following information:

[W  4sssrz  14/10/14 08340 (Ol |
v (@)
w 159.1 PF 0.999 ~
Wh 00.000 E
VAR = -17.01 cosd 0.994 L2
VARh 3 00.000 =
% 00,000 tan®  -0.106 X
VA 159.1
VAh 00.000 OVA  -006°

Figure 11-3: the energies consumed screen for phase L1

Unit Designation
w Active power.
Wh Active energy consumed.
VAR Reactive power(inductive = or capacitive ).
VARh Reactive energies consumed(inductive 2 or capacitive ).
VA Apparent power. (> : sum of 3 phases)
VAh Apparent energy consumed.
PF Power factor.
Coso Phase shift of power factor
Tang Tangent factor
@VA Phase shift of phase-to-neutral voltage with respect to current.

Note: Filters L2 and L3 display the same information for phases 2 and 3. } screen display total power and
energy consumed values for the 3 phases.

11.3. Power Factor Display Screen PF..

This screen page is available only with the 3L filter. To display the information, press the yellow key on the
keypad corresponding to the PF- icon.

The following data is displayed:

Power factor [W esserz /10714 051 O |
. f @ ®
Phase shift of power factor * pE 0.999 0.997 0.998 N
b
Tangent factor cos®d  0.994 0.994 0.996 L2|
L3
[ |
P tand  -0.107 -0.108 -0.081 X
Phase angle between voltage
and current \ VA -006° -006° -004°

Figure 11-4: the Power factor screen for the 3 phases (3L)
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11.4. The Sums Of Energies Consumed Display Screen
To display the information, select the 3 icon of the right-hand filter. This screen displays the following information:

1 (2 3)
w 80.34 ~
Wh 00.000 3L
I}
VAR * _7.656 =
VARh 3 00.000 s
* 00.000 =
VA 80.42
VAh 00.000
&=y 8

Figure 11-5: the sums of energies consumed display screen

Unit Designation
w Total active power.
Wh Total active energy consumed.
VAR Total reactive power, inductive 2 or capacitive T
VAR Total reactive energies consumed, inductive 2 or capacitive T
VA Total apparent power.
VAh Total apparent energy consumed.

11.5. The Arithmetic Mean Values Of Power Factor Display Screen
To display the arithmetic mean values for the 3 phases (for power factor, phase shift of power factor and tangent),

select the X icon of the right-hand button.
This screen displays the following information:

Mean values of the power factor on
each phase

®©

(<MERE®> ©

Mean values of the phase shift of \ IPF| 0.998

the power factor on each phase \\

|cos®| 0.994

|tand| -0.097
Mean values of the tangent e

factor on each phase.

Figure 11-6: the Arithmetic mean values screen for the 3 phases
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11.6. Energy generate
The sub-menu displays the active power, the reactive powers (capacitive and inductive), the apparent
power, and all associated energies generated.

11.6.1. The energies generated screen for the 3 phases (3L)
This screen displays the following information:

(HFERE=)

START: 14/10/14 08:51:32 STOP: 14/10/14 08:53:21
1 @ ®

W -159.1 -269.0 -375.4
Wh 04.817 08.143 11.366
VAR = 16.98 = 28.89 = 30.61
VARh 3 00.000 2 00.000 2 00.000

+ 00.514 + 00.875 + 00.927
VA 159.1 269.5 376.0
VAh 04.818 08.162 11.384
w.  [PED B0 =02

Figure 11-7: the Energies generated screen for the 3 phases (3L)

Unit Designation
w Active power.

Wh Active energies generated.

VAR Total reactive power, inductive 2 or capacitive .

VAR Total reactive energies generated, inductive 2 or capacitive =
VA Total apparent power.

VAh Total apparent energy generated.

11.6.2. The energies generated display for phase L1
This screen displays the following information:

START: 14/10/14 08:51:32 STOP: 14/10/14 08:53:21
v (@)

w -159.1 PF 16.99 ~
Wh 04.817 E
VAR = 16.99 cos® 16.99 =
VARh 3 00.000 =l

= 00.514 tand  16.99 X
VA 159.1
VAh 04.818 OVA  +173°
[ 1 K | B @

Figure 11-8: the energies generated display for phase L1

Unit Designation
w Active power
Wh Active energies generated
VAR Total reactive power, inductive 2 or capacitive ES
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VARh Total reactive energies generated, inductive 3 or capacitive =

VA Total apparent power.

VAh Total apparent energy generated.

PF Power factor

Cos¢ Phase shift of power factor.

Tane Tangent factor

VA Phase angle between voltage and current

Note: Filters L2 and L3 display the same information for phases 2 & 3. > screen display total power and energy
generated values for the 3 phases.

11.6.3. The sums of energies generated display screen

To display the information, select the } icon.

This page displays:

% The total active power,

* The total active energy generated,

*The total reactive power, inductive 2 or capacitive T,

*The total reactive energies generated (inductive 3 and capacitive ),
% The total apparent power,

% The total apparent energy generated.

11.7. Starting Energy Metering kL
To start metering, press the yellow key on the keypad corresponding to the H  icon:

The date and time at which  _— [ s1ar7: 14710714 08:54:45
eneray metering starts | @ o)
W -159.1 -268.9 -375.4 ~ The [ icon appears after metering
Wh 00.265 00.448 00.625 % starts, To stop energy metering,
VAR = 17.01 L 2893 * 3080 L2 press the yellow key on the keypad
VAR 500000 300000 300000  po corresponding to the ™ icon.
= 00.028 = 00.048 = 00.051 ]
VA 159.1 269.5 376.0
VAh 00.265 00.449 00.626
w.  [FEED =D o e

Figure 11-9: the Power and energies mode screen when energy metering is started

11.8. Stopping Energy Metering o
To stop energy metering, press the yellow key on the keypad corresponding to the W icon.

The date and time at which —___| |_— Display the date and time at

energy metering starts "STFART: 14/10/14 08:54:46 SToP: 14/10/14 08:55:256 which metering StOpS after press
1 ® ® the M icon.
W -159.1 -268.8 -375.4 ~
Wh 01.723 02.913 04.067 3L
I
After stop metering, if no re- VAR T 17.00 ¥ 2912 ¥ 30.63
’ L3 B i
set, press the yellow key corre- VARh 3 00.000 3 00.000 3 00.000 = Th? - icon atp;]pear”aﬂerkstop
sponding to the K icon to —| % 00184 = 00.314 = 00.331 X metering, press the ye ey
continue metering corresponding to the & icon
) VA : 269.5 376.0 to reset metering.
VAh 01.723 04.073

w.. PR 650 =N

Figure 11-10: the Power and energies mode screen when energy metering is stop
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11.9. Reset Of Energy Metering [
To reset metering, press the yellow key on the keypad corresponding to the B icon, The = icon dis-
played yellow indicate ready to delete, then press the yellow key corresponding to the B8 icon to cancel the
delete state.

In the state of ready to delete, press the ! key to confirm. All energy values (consumed and generated) are

reset.
Note: refer to the 4-quadrant power diagram in § 17.3.

12. SCREEN SHOT MODE

The key can be used to:

* Capture a maximum of 60 screens for future reference (see § 12.1).
*display previously saved screen snapshots (see § 12.2).

Saved screens may then be transferred to a PC using the USB.

12.1. Screen Snapshots

Press [f8] for approx. 3 seconds to shoot any screen (including the &3, Ml Wo =5 [V B8 gngd =€
mode screens).

During the capture, the 81 icon appears in the top left corner of the screen instead of the icon for the active
mode (&, e, W = 0 B8 2=€). The active mode icon reappears when you release the 81 key:
the device has saved the image.

Reminder: the device can save a maximum of 60 screen snapshots. If the user attempt to take a 61st screen
snapshot, first, upload the pictures you need to the computer through USB, then delete the device’s snapshots

before capture new pictures.
El =

[[@F SNAPSHOT LIST |

B 14/10114 14:11
Blne, [ 14/10/14 14:11

B 14710714 14:12
Eliim—H 14/10/14 14:14

B W H14/10/14 14:11 B\ H14/10/14 14:33
HL~— [ 14/10/14 14:12 ; {14/10/14 14:33
B JH 14/10/14 14112 1 14/10/14 14:33

B J 14/10/14 14:12

01/01

U D S &> D =

Figure 12-1: the snapshot list display screen

12.2. Handling Of Screen Snapshots

This handling concerns stored screen snapshots, i.e.:

* Display of the list of screen snapshots (see § 12.2.2).

* Viewing of one of the screen snapshots (see § 12.2.3).

% Deletion of one or more of the screen snapshots (see § 12.2.4).

12.2.1. Available functions =
To enter screen snapshot mode, briefly press the (81 key.
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Reminder: holding the key down for approximately 3 seconds triggers the screen
snapshot function (See § 12.1).

Indicator of available image —__ Screen page, the current

memory. The black bar rep- @ snapstor LisT |/ page / total number of pages.

resents memory used. ] ] ) ]

H H14/10/14 14:11 B H 14/10/14 14:12
g, F 14/10/14 14:11 Hoin— 14/10/14 14714
H W E 14/10/14 14:11 :
i H 14/10/14 14:12 H S=xc BA4/10/14 14:33

H 14/10/14 14:12 o () J14/10/14 14:33
1411014 14:12 Delete the snapshots of cursor

List of saved snapshots:
The icons identify the type
of s%hot saved (such
as -harmonic mode).
The date and time of each
screen snapshot.

Figure 12-2: example of the snapshot list display screen

12.2.2. Viewing the list of snapshots
Press 1 briefly to display this list. The screen presents the list of snapshots (see figure 12-2).

12.2.3. Viewing a snapshot from the list
To view a snapshot, proceed as follows: (5]

* Press .The @ con is active and the snapshot list screen is displayed (see figure 12-2).

* Select the snapshot to be viewed using the“a” or /¥ and <« or ™ keys. The date and time of the se-
lected snapshot are bolded.

* Press ! to display the selected snapshot. The top left corner of the screen displays the [ icon, alter-
nating with the icon corresponding to the active mode (such as Mw.:harmonic mode).

* Press ™ to return to the list of screen snapshots.

12.2.4. Deleting a snapshot from the list Bl

To delete a snapshot, proceed as follows:

From the list of snapshots (see Figure 12-2 for example).

* Select the snapshot to be deleted using the “a”or /¥. and < or ™ keys. The date and time of the se-
lected snapshot are bolded.

* Press the yellow key on the keypad corresponding to the &8 icon, The = icon displayed yellow indi-
cate ready to delete, then press the yellow key corresponding to the B icon to cancel the delete state.

* In the state of ready to delete, press the = key to confirm.

Press = to delete the selected snapshot. The snapshot is deleted from the list.

13. HELP

The @ key provides information about the functions and symbols used in the current display mode.
The following information is displayed:

The current mode and hel
P v Phase-to-neutral Voltage FFT —

mode icon
A Line current FFT
VA

Phase-to-phase voltage FFT
U Phase-to-phase voltage FFT
VWA  Select display filter
=+ Expert mode (harmonic sequences)

Help page 2 A2 Zoom out
\ D Zoomin

Select harmonic order[050]

Help page 1

=
Gopd - 1 N N

Figure 13-1: example of the help page for the powers and energies mode, page 1
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14. DATA UPLOADED TO THE COMPUTER

To install a program, use the CD, then follow the on-screen instructions. Then connect the device to the PC
using the USB cord supplied with the device, start the device, then open the data software to click on the
computer’s Power Quality Analyzer.exe. Wait for software to automatically search and connect the device. For
directions for using the data export software, refer to its user manual.

Note: Note: The transfer does not delete the data, just copy to the PC. At alarm/trend chart record/transient
capture mode (pending or ongoing), PC cannot read the data.

15. GENERAL SPECIFICATIONS
15.1. Housing

Housing Rigid shell overmoulded with a red thermo-adhesive elastomer.

5 voltage measurement sockets.

4 special current connectors.

One connector for the specific mains power unit.

Connectors
One connector for the USB link.
One connector for the SD memory card. This connector is located in the battery compartment on the back
of the device.
Keys Function, navigation, and mode. Can be used with gloves on.

Hand strap Located on the side of the device, use to operation more convenient.

Stand To hold the device in an inclined position.

Battery cover |To access the battery, on the back of the instrument.

Overall: 240x170%68mm
Screen: 640%480 pixels

Dimensions 1,y . 118mmx90mm;
Diagonal: 148mm
Weight Host: 1600 g (with battery).

15.2. Power Supply
15.2.1. External mains power supply

Range for use Input AC100V-240V, 50Hz/60Hz, Output DC12V, Maximum output current 3A.

Maximum input power 36VA

15.2.2. Battery supply

The device can be used without a connection to mains power. The battery also makes it possible to use the
device during power outages.

Battery Rechargeable lithium-ion battery pack 9.6V
Capacity 4500 mAh
Life at least 500 charge-discharge cycles.

Charging current |approx. 0.6A

Charging time approx. 8 hours

Service T° [0°C; 50 °C].
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Charging T° [10 °C; 35 °C].
Storage <30 days:[-20 °C ; 50 °C]
Storage T° storage for 30 to 90 days:[-20 °C ; 40 °C].

storage for 90 days to 1 year: [-20 °C ; 30 °C].
15.2.3. Consumption
At 10% luminosity 410 mA

At 50% luminosity 490 mA
At 100% luminosity 590 mA

15.3. Range for use

15.3.1. Environmental conditions

15.3.1.1. Climatic conditions

The following table shows the conditions regarding ambient temperature and humidity:

Temperature Range Humidity Rnage
Reference environmental conditions 20°C~26°C 45%RH~75%RH
Application condition 0°C~50°C 10%RH~85%RH
Store condition (With battery) -20°C~50°C 0%RH~90%RH
Store condition (Without battery) -20°C~75°C 0%RH~90%RH

Caution: at temperatures above 40°C, the device must be powered by the battery alone OR by the mains
power unit alone; use of the device with both the battery AND the mains power unit is prohibited.

15.3.1.2. Altitude
Use: [0 m; 2 000 m]
Storage: [0 m; 10 000 m]

15.3.2. Mechanical conditions

Under IEC 61010-1, the device is regarded as a PORTABLE DEVICE (HAND-CARRIED).

B Operating position: any position.

B Reference position in operation: on a horizontal plane, resting on its stand or lying flat.

B Rigidity (IEC 61010-1): force of 30 N applied to any part of the housing, the device being supported (at
40°C).

m Fall (IEC 61010-1): 1 m in presumed worst-case position; the requirement is no permanent mechanical
damage andno functional degradation.

B Tightness: IP 50 as per NF EN 60529 A1 (IP2X electrical protection for the terminals).

15.3.3. EMC electromagnetic compatibility

15.3.3.1. Immunity as per IEC 61326:1-2006

B Immunity to electrostatic discharges (as per IEC 61000-4-2)
Level 1: Severity: 4 kV in contact

standard: Standard A

Level 2: Severity: 8 kV in air

standard: Standard A

B Immunity to radiated fields (as per IEC 61000-4-3 and IEC 61000-4-8)
Severity: 10V.m-1

Standard: standard B

B Immunity to rapid transients (IEC 61000-4-4)
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Severity: 2 kV on voltage inputs and power supply

1 kV on current input
Standard: standard A
B Immunity to electric shocks (as per IEC 61000-4-5)
Severity: 2 kV on voltage inputs in differential mode

1 kV on voltage inputs in common mode
Standard: standard A
B Conducted RF interference (as per IEC 61000-4-6)
Severity: 3 V on voltage inputs and power supply
Standard: standard A
B \oltage interruption (as per IEC 61000-4-11)
Severity: 100% loss over one period of the power supply
Standard: standard A
15.3.3.2. Emissions as per IEC 61326:1-2006
B Class A equipment.

15.4. User safety

B Application of safety rules as per IEC standard 61010-1 (protective impedances on voltage inputs).
Pollution type 2.

Double insulation on I/O with respect to earth ( O symbol).

Double insulation between the voltage inputs and power supply and the other I/O ( [ symbol).

[ ]
[ ]
[ ]
B Indoor use.

16. FUNCTIONAL CHARACTERISTICS

16.1. Reference conditions
This table indicates the reference conditions of the quantities to be used by default in the characteristics.

Ambient temperature (23£2)°C

Humidity (relative humidity 40%~ 60%

Atmospheric pressure [860hPa~ 1060hPa]

Phase-to-neutral voltage [(50£1%) Vrms; (500+£1%) Vrms] without DC (< 0.5 %)
Frequency of electrical network 50Hz+0.1Hz, 60Hz+0.1Hz

Phase shift 0° (active power ), 90° (reactive power)
Harmonics <0.1%

Voltage unbalance <10%

Voltage ratio 1

Current ratio 1

Power supply Battery only

Electric field <1V/m

Magnetic field <40A/m

16.2. Electrical characteristics

16.2.1. Voltage input characteristics

0 Vrms to 1000 Vrms AC+DC phase-to-neutral and neutral-to-earth.

0 Vrms to 2000 Vrms AC+DC phase-to-phase. (on condition of compliance with 1000 Vrms with respect to earth
in CAT IlI).
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16.2.2. Current input range

008B current clamp: 10mA~ 10A.
040B current clamp: 0.10A~ 100A.
068B current clamp: 1.0A~ 1000A.
Optional current transformer: device input current 1mA~ 500maA.

16.2.3. Characteristics of the device alone (excluding the current sensor)

Respectively introduce the following data (on the basic of base conditions and the ideal current sensors, per-

fectly linear, no phase shift).

Measurement Range Display resolution The maximum error in the range
of the reference
Frequency 40Hz~ 70Hz 0.01Hz +(0.03)Hz
True RMS phase-to-neutral 1.0V~ 1000V Min resolution 0.1V +(0.5%+5dgt)
voltage
True RMS pha:;éto phase volt- 1.0V~ 2000V Min resolution 0.1V +(0.5%+5dgt)
DC voltage 1.0V~ 1000V Min resolution 0.1V +(1.0%+5dgt)
True RMS current 10mA~ 1000A Min resolution 1mA +(0.5%+5dgt)
Peak of phasg;g'“eu"a' volt- 1.0V~ 1414V Min resolution 0.1V +(1.0%+5dgt)
Peak of phasaeéteo'phase volt- 1.0V~ 2828V Min resolution 0.1V +(1.0%+5dgt)
Current peak 10mA~ 1414A Min resolution 1mA +(1.0%+5dgt)
1.00~ 3.99 0.01 +(1%+2dgt)
Peak factor
4.00~9.99 0.01 +(5%+2dgt)
+(1%+3dgt)
. . . Cos¢=0.8
Active power 0.000W~ 9999.9kW Min resolution 0.001W A
+(1.5%+10dgt)
0.2<Cosp<0.8
+(1%+3dgt)
Reactive power, inductive or 0.000VAR~ ) . Sing=0.5
capacitive 9999.9kVAR Min resolution 0.001VAR +(1.5%+10dg?)
0.2<Sin@<0.5
Apparent power 598808@; Min resolution 0.001VA +(1%+3dgt)
+(1.5%+3dgt)
Cos9=0.5
Power factor -1.000~ 1.000 0.001
+(1.5%+10dgt)
0.2=Cosp<0.5
+(1%+3dgt)
; 0.000Wh~ . . Cos¢=0.8
Active energy 9999 9MWh Min resolution 0.001Wh +(1.5%+10dgD
0.2<Cosp<0.8
+(1%+3dgt)
Reactive energy, inductive or 0.000VARN~ Min resolution Sing20.5
capacitive 9999.9MVARhI 0.001VARAh +(1.5%+10dgt)
0.2<Sinp<0.5
Papparent energy 9%88%\@‘\;;] Min resolution 0.001VAh +(1%+3dgt)
Phase angle -179°~ 180° 1° +(2°)
Tang - ; ; (10
(VA250VA) -32.76~ 32.76 Min resolution 0.001 ®:1(1°)
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Phase shift of power factor ~ TS
(DPF) -1.000~ 1.000 0.001 @:x(1°)
Harmonic ratio o o o o
(order 1 to 50) (Vrms>50V) 0.0%~ 99.9% 0.1% *(1%+5dgt)
. %(3°) harmonics of order 1 to 25
Harmonic angle -179°~ 180° 1
(Vrms>50V) +(10°) harmonics of order 26 to 50
Total harmonic ratio o o o 0
(THD or THD-F)<50 0.0%~ 99.9% 0.1% +(1%+5dgt)
Distortion factor o o o 0
(DF or THD-R)<50 0.0%~ 99.9% 0.1% +(1%+10dgt)
Transformer K factor 1.00~99.99 0.01 +(5%)
3 phases unbalance 0.0%~ 100% 0.1% +(1%)

16.2.4. Current sensor characteristics (after linearization)

Sensor errors are offset by a typical correction inside the device. This typical correction, applied to the phase
and amplitude, depends on the type of sensor connected (detected automatically) and the gain in the current
acquisition channel used.

Type of current sensor True RMS current Max error of true RMS current Max error of phase angleg
10mA~ 99mA +(1%+3dgt) 1(1.5°),Arms=20mA
008B current clamp
100mA~ 10.0A +(1%+3dgt) (1°)
0.10A~ 0.99A +(1%+3dgt) *(1.5°)
040B current clamp
1.00A~ 100A +(1%+3dgt) (1°)
1.0A~ 9.9A +(2%+3dgt) +(3°)
068B current clamp
10.0A~ 1000A +(2%-+3dgt) +(2°)
300F flexible coil current 10A~99A +(1%+3dgt) +(3°)
sensor 100A~6000A +(1%+3dgt) +(2°)

17. APPENDICES

17.1. Mathematic Formulae

17.1.1. Network frequency and sampling

Sampling is controlled by (locked to) the network frequency so as to deliver 256 samples per cycle from 40 Hz
to 70 Hz. This locking is essential for the calculations of reactive power, unbalance, and harmonic ratio and
angles.

The frequency is measured by analysing ten consecutive positive-going zero crossings in the first voltage chan-
nel (V1) or first current channel (11) after digital low-pass filtering and digital suppression of the DC component.
The time of the zero crossing is determined precisely by linear interpolation between two samples to achieve
resolution better than 0.002%.

The signals are acquired using a 16-bit converter and (for current acquisition) dynamic gain switches.

17.2. Hysteresis

Hysteresis is a screening principle that is often used after detection of a threshold stage in Alarm mode (See §
5.10) and in Inrush current mode (see § 6.3). A correct hysteresis setting avoids repeated changes of state
when the measurement oscillates about the threshold.
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17.2.1. Surge detection
With a hysteresis of 2%, for example, the return level for surge detection is equal to (100% - 2%) or 98% of the

reference voltage threshold.
Maximum

N\ Threshold

Return level

\Hysteresis

Duration |

Figure 17-1: an example of return level for surge detection

17.2.2. Undervoltage or blackout detection
With a hysteresis of 2%, for example, the return level for undervoltage detection is equal to (100% + 2%) or

102% of the Uref voltage threshold.

Duration ‘
_:._:""“\ Return level
O
i
7]
% /\V Threshold
Minimum

Figure 17-2: an example of return level for undervoltage detection

17.3. Four-quadrant Diagram

This diagram is used for power and energy measurements ‘W |
+VAR

+W

Generated Consumed

g

-

-VAR

Figure 17-3: Four-quadrant diagram for power and energy
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17.4. Mechanism For Triggering Transient Captures

The sampling rate is a constant 256 samples per cycle. When a transient capture is started, each sample is
compared to the sample from the preceding cycle. The preceding cycle defines the mid-point of the trigger
envelope and is used as reference. As soon as a sample is outside the envelope, the triggering event occurs;
the representation of the transient is then captured by the device. The cycle preceding the event and the three
following cycles are saved to memory.

Reference period

Top of envelope

/ Cycle monitored

T~

AN

Figure 17-4: a graphic representation of the transient capture triggering mechanism

Bottom of envelope

Triggering event

17.5. Capture Conditions In Inrush Current Mode

Reminder: The capture depends on a triggering (start) event and a stop event. If a capture ends with a stop
event or if the recording memory of the device is full, the capture stops automatically.

The capture stop threshold is calculated as follows:

[Stop threshold [A]] = [Start threshold [A]] x (100 — [stop hysteresis [%]]) + 100

Here are the conditions for triggering and stopping captures:

Triggering channel Triggering and stop conditions
A1 Triggering condition & [A1 half-cycle RMS value] > [Triggering threshold]
Stop condition < [A1 half-cycle RMS value] < [Stop threshold]
A2 Triggering condition & [A2 half-cycle RMS value] > [Triggering threshold]
Stop condition < [A2 half-cycle RMS value] < [Stop threshold]
A3 Triggering condition < [A3 half-cycle RMS value] > [Triggering threshold]
Stop condition & [A3 half-cycle RMS value] < [Stop threshold]
3A Triggering condition & [[the half-cycle RMS value of one current channel]> [Triggering threshold]
Stop condition & [the half-cycle RMS values of all current channels] < [Stop threshold]

18. MAINTENANCE

18.1. Important Recommendation
For maintenance, use only the spare parts specified. The manufacturer cannot be held liable for any accident
that occurs following a repair not performed by its customer service department or by an approved repairer.

18.2. Recharging The Battery
The battery charge is managed by the device when connected to the AC network via the mains power unit

supplied.
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% For safety reasons and to ensure the correct operation of the charger, the storage

battery must be replaced with the power off.

* Do not throw the battery into a fire.

% Do not expose the battery to a temperature in excess of 75°C.

* Do not short-circuit the terminals of the battery.

* When the battery fully recharged, please remove the power adapter(if do not use external power supply).

18.3. Replacing The Battery

A For safety reasons, advice that replace the battery only with the original model

To replace the battery, proceed as follows:

% To eliminate all risk of electric shock, disconnect the power supply cord and connected devices.

% Turn the device over.

* Use a cross screwdriver to unscrew the two quarter-turn screws on the back of the housing. Then open the
battery cover.

* Gently remove the old battery, replace a new original battery (To avoid damage the battery connection, do
not pull on the wires).

% Put the battery compartment cover back in place and screw the 2 quarter-turn screws back in.

* Reboot the device to confirm.

Note: If the battery is disconnected, it must then be fully recharged, even if it is not replaced, so that the device
will know the battery charge condition (this information is lost when the battery is disconnected).
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1. SUMMARY

Power Analyser Transfer Data View, this software is base on Windows system and match with the device. This
Data analysis software use for view waveforms, harmonics, power energies, and can be exported to the type
of real-time test data file. Real-time test data file is saved to your computer, so when you need to re-import into
the analysis software to view; the device can be used to save the trend recording, alarm recording, transient
recording, the inrush current recording, snapshots uploaded to the computer and display, and can be stored in
the form of long-term data files to retain power for when you need to re-import into the analysis software to
view .

Note: When an alarm campaign is initiated or a search for transients, an inrush current capture, or a trend
recording is pending or in progress, the device will not respond to the data analysis software. You can upload
the data after the capture completed. When the software connect with the device success, the device’s mode
should be through the data software to switch instead of press the keys of device directly.

The functions as follows:

Real-time monitoring the test data and waveforms, monitor waveforms, harmonics and power energies.
Upload and view the historical monitoring data.

To zoom in, zoom out, move left and right, sifting sort the data and waveforms.

Export the data files (*.pgaf).

Export the excel data report.

Save the pictures on the current screen.

Import the previously saved data files(*.pgaf).

2. INSTALLATION

2.1.Software Installation

2.1.1.Directly open

According to the computer's system, if allow that you can click the Power Quality Analyser.exe to open the Data
Analysis Software directly without installation.

2.1.2.Software installation

If directly open failed in § 2.1.1. it must be installed. Find the setup folder in the CD contents, click the setup.exe
to install. After installed, the software will appear In the Start\Program\Power Quality Analyser\ Power Quality
Analyser, the user also can create a desktop shortcut for Power Quality Analyser.exe.

2.2.Drive installation

2.2.1.Directly installation

In the CD contents, find the drive folder, double click the ftdi_ft232_drive.exe to install, then connect the device
and wait for your computer to detect it automatically.

2.2.2.inf file installation

If the installation failed in § 2.2.1, you can do as the follows:

B Connect the device, executive the search driver installation wizard, select the inf drive folder.

B Continuous installation two times.

3. SOFTWARE START-UP
3.1.Start-up steps

Connect the device to the computer using the USB cord, then switch the device on, click the desktop shortcut:
Power Quality Analyser.exe. to start-up the software. After the software start-up, it will detect automatically the
computer and connect with the computer. In general, it need about 5 seconds to upload all the test data, and
then enter the Waveform mode acquiescently
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:I'he following information is displayed:

W Fower Quality Analyser

File Mode Melp

= Real-time Test

B L | [cnes | [ e [|_a= ]
Test mode L Forer ey 20.0v  (2) 19.8v (3 20.0v (1 0.0V
Trend RS (CTHD  (CF ( WAUMWIN  ( Parametsr ( Fhaze Curser move to Left | Curser nove to vight
Alarm
- Transient
/ Inrush 310 v .
Instrument status L gt Display waveform, re-
Comnect succes . R
SE 221 60rps w cording. (according to
S—ph.ase ETWII‘E z .
Y7075 19:20 . different mode
Battery level )
0 L2
310 v
1=100ms V1=0.0v V2=24.5V V3=-24.9V VN=0.0V
| 3

Time of computer —_|

<
== 201515 15:20:38 Power Quality Analyser Comnect shabnSnsssnnn Connect StatUS

Figure 3-1: the software normal start-up and connect display screen

As shown in figure 3-1, the test mode have two parts: real-time test and monitor record. The real-time mode
can be selected waveform mode, harmonic mode and power energy mode. The monitor record can be selected
trend recordings, alarms, transient recordings, inrush currents, snapshots. Yellow highlight indicates the current
mode.

4. REAL-TIME DATA

Real-time data is used to real-time display the device's test data and waveforms, including waveform, harmonic,
and power energy mode. Thftware reads the real data from the device every 1 second, and refresh the dis-
play. The user can click the M1 icon to suspend update to observe the waveform, click the %1 icon to con-
tinue refresh the waveforms.

4.1. Waveform mode
Click the Real-time Test/Wave to into the Waveform mode, display the test waveforms and data.
The following information is displayed:

W Power Quality Analyser
File Mode Help

Export and save but-

T [ RIE me emees| me e | -
e 200V (2) 19.8V (3 20.0 The display value of each

= Moniter Record
Trend G WS CTD CCOF CWAUNIN O Paramster O Phase  Carzor move to Left
Alarn
Transient
Inrush 310
Snapshot

= Machine Setup

nnect succes

USE 921600bps
3-phase S-wire
Nachine tine
15/01/05 15:20
Battery level

Move the cursor.

Display the sub-menu.

Cursor (the black vertical

Select the curve to be dis-

Real-time waveform.

t=10.0ms V=00V V2=24.5V V3=249V  VN=00V

| B

Instantaneous value of the
Figure 4-1: display the waveform in Real-time Test Mode

2015-1-5 15:20:36 Power Quality Analyser
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B Export the data files: export the waveform data, the current curve waveform and

the current status of the device information, and saved as the extension .pgaf. You can re-import when need,
and the display as the real-time monitoring, cannot be switch only in the import mode. (see § 6).

B Save to excel: export the waveform data, the current curve waveform and the current status of the device in-
formation, and saved in the form of excel list.

B Save to bmp: saved the current display screen in the form of bmp.

B Display sub-menu: select to display RMS, THD, CF, maximum, minimum, parameter list and phasor diagram.
B Select the curve to be displayed.: click the buttons (3U, 4V, 4A, L1, L2, L3, N) to select the displayed curve.
Note: in these three modes, the test mode of device will vary with the test mode of software to switch, that is,
the software and the device in the same mode.

4.2. Harmonic Mode

Click the Real-time Test/Harmonic to into the Harmonic mode, display of the harmonic bar charts and the rele-
vant data.

The following information is displayed:

Export and save buttons

Display by list

— Display the sub-menu

L Harmonic bar chart

Select the bar chart to be displayed

43 5 T 8 1 13 05 UT 18 2 23 25 27 29 3 ¥ B ST K 4l 43 45 7 49 e | Harmonic order

Reai-ume 1est

2015-1-5 18:22:20 Power Quality Analyser Conmect wtatus: Success

B Display list: check: display of the list of harmonic data each phase in the form of table;
Uncheck: display of the the list of harmonic data each phase in the form of bar chart.
B Display sum-menu: to select display of the harmonic bar chart of V, A, VA, U.
B Select the bar chart to be displayed: click the buttons (3L, L1, L2, L3, -,+ expert mode) to switch the diagrams
to be displayed.

4.3. Power Energy Mode

Click the Real-time Test/Power Energy to into the Power Energy mode, display of the power and the metering
energy.

The following information is displayed:

B Start calculate: press the Start calculate button, the energy start to calculate, and displayed the start time in
the lower left corner of the window.

B Stop calculate: after start calculate, press the Stop calculate button to stop calculate the energy, and dis-
played the stop time in the lower right of the window.
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B Reset of energy metering: after stop calculate, press the Clear button to reset the enerav values in the tables.

& Pover Quality Analyser e Export and save buttons

File Mede Help

~I Real-time Test

Harmenic
Pover Energy

Energy calculate buttons

L Nomi ter Record @ Consune snergy (" Gemerate emergy
Trend | L1 | L2 ‘ L3 ‘ T
Alam. Display the sub-menu
Transient w 23.88 0.000 0.000 2388
Inrush -
Snapshot wh 0.000 0.000 0.000 0.000
=-~Nachine Setup VAR CapacitiveD 487 | Inductive0.000 Inductive0.000 | Capacitive0.487
Connect succes
VARR Inductive0.000 | Inductive0.000 | Inductive0.000 | Inductive0.000

USE 521600bps
3I-phase S-wire Capacitive0.000 | Capacitved.000  Capacitived.000 | Gapacitive0.000
Machine time

15/01/05 15:21 VA 2388 0.000 0.000 2386
Battery level VAR 0.000 0.000 0.000 0.000
FF -1.000 0.000 0.000 -0333
cosd -0.999 0.000 0.000 -0.333
tand -0.020 0.000 0.000 -0.006

0

179 0

B

2015-1-5 15:23:20

Fowar Quality hnalyser

Figure 4-3: display the power energy in Real-time Test

5. MONITER RECORD

Moniter record including trend recordings, alarms, transient recordings, inrush currents, snapshots. It is used
to upload the data which saved in the device to the computer for view and export.

5.1. Trend Recording

Click the

Moniter Record/Trend to upload the recording and the number of the records, and displays in tables.

The following information is displayed:

W Pover Quality Analyser
File Mode Help

Export and save buttons.

=I-Real-time Test Fead and zave all
Trend records

Vave
Harmonic
Fower Energy NO.  Trend record information NO.  Trend record information . .
= Woniter Record 1 AB 150104 10:48 > 15/01/04 10:48 The I'ecordlng list.
- 2 AT 15M1/04 10:50 = 15101104 10551
Alarn
Transient 3 [AD 15101104 10:53 = 15/01/04 1054
Inrush 4
Snapshot 5
I Nachine Setup 5
Commast succes 7
USE 921600bps s
3-phase 5-vire
Machine tine ¢
15/01/05 15:21 1
Battery level 1
12
13
14
15
16
17
18
13
20
< |
2015-1-5 15:24:19 Fower Quality Analyser Connect status: Suecess

B Read
address:

Figure 5-1: list of trend recording
and save all the trend charts: readout all the trend recording of the device and save to the default
C:\PowerQuality\trend.
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In the list of trend recording, the field where the mouse is bolded, click the left mouse button, upload and display
the selected trend recordings.

The following information is displayed:

W Powver Quality Analyser
File Mode Help

=l-Real-time Test

Vave Hatorn to Tiai] Export | ‘ S m B 1 t Export and save buttons.
Harmonic
5 Momt}?’;iﬁrgy Record parameter:
Trend
Alarn urms ‘ | ‘ ‘
Transient
Inruch vrms | | ‘ ‘ Parameter list of the trend record-
Snapshot

= Nachine Setup
Comnect succes

ing.

USB 921600bps Arms ‘ | ‘ ‘
3-phase S-wire
Machine tine
15/01/05 15:21
Bettery level w | VAR | VA |
_z | |
_7 | E

IS

| @

2015-1-5 15:27:00 Fower Auality Analyser Connect status: Suecess

Figure 5-2: parameter list of the trend recording

The parameter list if the parameters that selected recorded in the trend mode. All parameters displayed in the
figure. Black buttons indicate the selected parameters, gray buttons indicate the unselected parameters. Click
the corresponding button to enter the trend curve waveform.

The following information is displayed:

& Power Quality Analyser

Return to the trend recording list.

File Hode Help

=~ Real-time Test
Yave
Harmonic

Export and save buttons.

‘ Save to exeel ‘ Save to bmp ‘\’7 Tleze

Pover Enerey 15/01/04 10-48-30 Vrms P —— ; i i
S Nonstar Tecord M Location of the zone displayed in
rend 20.0V 19: >
fem the record.
Inrush 242V

Snapshet

= Nachine Setup
Connect succes
USE $21600bps
3-phase S-wire
Machine tine
185/01/08 15:21
Battery level 121V

Value of the cursor.

Current parameter name.

Date and time of the cursor.

Select the curve to be displayed.

0.0v
min= 48 49 50

Trend curve chart.

Dut, In WAZ/NIN

The activated MAX-AVG-MIN mode.

=

| 3

2015-1-5 15:25:28 Power Quality Analyser

The button of start metering energy
(when the selected parameter is W,

. ) VAR, VA).
Figure 5-3: curve of the trend recording
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5.2. Alarm Recordings
Click the Moniter Record/Alarm to upload the alarm log and the number of the records, and displays in table.
The following information is displayed:

W Power Quality Analyser
File Mode Help

=l Real-tine Test
Yave Export. ‘ Save to excel ‘ Save to bnp Close

Export and save buttons.

Harmonic
ron Pover Energy Alarmtime | channel | parameter | threshold | Above data | duration time, The list of alarm |Og

B3 Noniter Record 15001104 11:38 L1 Arms ~502ma 1814 4885
Trend
Alarn 15001104 1138 L Amms -502mA 1814 10,038
Transient 1810104 11:38 L1 urms =100V 204V 15925
Irrush

1501104 1132 = vrms 0.0V 204 13145 .

Snapshot

5 Machine Setup 15001104 1138 = vims =10.0v 20.1v 9835 Press the t”gger alarm channel to

Comnect succes
USB 921600bps
3-phase B-wire
Machine tine

15/01/08 15:21
Battery level

15i01/04 11:39 =10.0V 204V 7.98s

vrms

display the alarm log by classifica-
tion.

Turn the page

Total |1 page, goto| 1

I

| &

2015-1-5 15:28:01 Power Guality Analyser Comnect status: Suceess

Figure 5-4: Alarm list screen

5.3. Transient capture recording

Click the Moniter Record/Transient to upload the recorded transients and the number of the records, and dis-
plays in table.

The following information is displayed:

# Pover Quality Analyser
File Mode Help
E--Real-tine Test Read and save all _| [[re]
s \ | [ e i o Read all the records and save
arnonic
Pover Energy NO. [ Transient recard information | No. Transient recora information [<] to the default add ress
£-Meniter Record 1 CGO0D 1501104 11:03:37 76 [ )
Trend 2 |CGO01 1501/04 11:03:38 77
Alarm
o 3 |coooz 1004 110240 78
Inrush 4 |CGOO03 15/01/04 11:03:41 79
Snapshot 5 | CGOD4 150104 11:03:42 . .
5 -Pachine Serp : g The recording list.
Comnect succes 7 82
USB $21600bps s o
S-phase S-vire
Hachine tine ¢ a4
15/01/05 15:21 10 85
Eattery level i 85
12 87
12 38
14 89
15 90
18 91
17 a2
13 93
19 94
20 o5 .
< | &
2015-1-5 15:29:04 Power Quality Analyser Comnect status: Juecess

Figure 5-5: instantaneous recordings
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B Read and save all the transient recordings: readout all the transient recordings of

the device and save to the default address: C:\PowerQuality\ tran.

In the list of transient recording, the field where the mouse is bolded, click the left mouse button, upload and
display the selected transient recordings.The following information is displayed:

W Power Quality Analyser

Return to the transient recording
list.

Tile Mode Help

— Real-tine Test
Yave
Harmonic

Pover Energy 15/01/04 11 03:3
= Moniter Record

Trend
Alarn
Transient
Inrush
Snapshet

= Machine Setup
Cormect succes
USE 921600bps
3-phase S-wire
Nachine time
15/01/03 15:21
Battery level

Location of the zone displayed in
the record.

5.49

Date and time of the cursor.

Select the curve to be displayed.

Transient waveform.

t=0.0ms A1=5.754 AZ=1mA A3=0mA AN=-BmA

Curser move to Left Cursor move 1o right

Instantaneous value of the cursor.

=

|l

2015-1-5 15:30:35 Fower Quality hnalyzer Cormect status: Suecess

Figure 5-6 transient waveform display

5.4. Inrush Current Capture Recording
Click the Moniter Record/Inrush to upload the inrush current recording, and displays in table.
The following information is displayed:

® Power Quality Analyser

File Mode Help

=l Real-time Test
Vave |
Harmonic
Power Enersy

= -Moniter Recerd
Tnrush Waveform
Trend g

Alarn
Transient
Tnrush Start threshold 1A(RMS)
Snapshot

=l Machine Setup
Connect succes . A
mse s2teoes || |1 irQggering channel  3A
3-phase S-wire
Machine time
16/01/05 15:21

The inrush current recording list.

mattery 1eva ||| |Hysteresis 0%
Start time 15/01/04 11:05:05
Duration time 14.388s

B

| @

2015-1-5 15:31:34 Power Quality Analyser Cornect status
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In the inrush current recording list, click the Inrush Waveform button to upload the inrush current recordings,
when the upload is complete will display the inrush current waveform.
The following information is displayed:

T —— Return to the inrush current re-
File Mode Help H H
= Real—time Test COFdIng list.
Wave
o | MAX 200V (A) 421A _
= Nemiter Fecord —_— The maximum RMS value (over
Tranmient 22 the entire capture).
Inrush 505
Snapshet
= Machine Setup .
o aeresee? Switch RMS and PEAK.
3-phase S-wire
Machine time
15/01/05 15:21 . . .
Battery level Location of the zone displayed in
the record.
asom Select the curve to be displayed
159
t=0310 V=200V A=4.204
Out. In
< | 2 RMS curve in the half-cycle.
2015-1-5 15:35:30 Power Quality Analyser
Figure 5-8: RMS of inrush current
® Povor Quality Analyser BE Return to the inrush current re-
cording list.
= Real-tine Test
Wave Retwrn to 1i. Grpor: Clos:
Harmonic
o peremes | [MAX] () 5.95A A — The maximum PEAK value (over
o the entire capture).
5 arn 5.54 A
Shmapshot i
S-tachine Setwp Switch RMS and PEAK.
USE 921600bps
S’Dh?se 5Twire . . .
oo 8 | Location of the zone displayed in
o m‘|||““““““““““"““““““ .
Select the curve to be displayed.
-30.9
-6.54 R
t=0.240 A1=53.954
Out In Cursor move right i
< | o PEAK envelope.
2015-1-5 153843 Fower Quality Analyser Conmect status! Success

Figure 5-9: PEAK of inrush current
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When display the PEAK envelope of the inrush current, click the In button to display
the recorded waveform curves of the inrush current.
The following information is displayed:

Return to the inrush current re-
cording list.

W Power Quality Analyser
File Mode Help

=l Real-tine Test

I

Vave
Harmonic
Fover Energy
= HMoniter Record
Trend
Alarm
Transient
Inrush
Snapshot
=l Hachine Setup
Cormect succes
USE 921600bps
Z-phase 5-vire
NMachine tine
15/01/05 15:21
Battery level

]

|

t=0.2405

=174y A=1mA

2015-1-5 15:37:49

Pover Quality hnalyser

5.5. Snapshots
Click the Moniter Record/Snapshot to upload the snapshots and the number of the snapshots, and displays in

table.

Figure 5-10: waveform of inrush current

The following information is displayed:

File Mode Help

& Power Quality Analyser

=- Real-tine Test
Yave
Harmonic
Pover Energy

= Neniter Record
Trend
Alarn
Transient
Inrush
Foiy

Snaps ho

= Machine Setup
Connect succes
USB 92160003
3-phase S-vire
Hachine tine
15/01/05 15:41
Battery level

>

I

Date/Time

Display

Calculation methods
Electrical connection
Sensors and ratios
Transient mode
Trend mode

Alarm mode

Erase memory
About

- | (D BB D D

2015-1-5 15:42:48

Power Quality inalyser

Connect status: Success

Figure 5-11: snapshots table

The maximum RMS value (over
the entire capture).

Switch RMS and PEAK.

Location of the zone displayed in
the record.

Select the curve to be displayed

Waveform.

B Read and save all the snapshots: readout all the snapshots of the device and save to the default address:
C:\PowerQuality\ photo.

In the list of snapshot, the field where the mouse is bolded, click the left mouse button, upload and display the
selected snapshots.
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The following information is displayed:

® Power Quality Analyser

File Mlode Help

~ Real-time Test

Connect succes
USE 921600bps
3-phase 5-wire
Nachine tine

15/01/05 15:21 1o o
Battery level 1 4

ead_and Save i
e | et = | Read all the records and
Fover Energy M0 [Snepshot information [ m [snepshot infornetion B
= Moniter Record e - | save to the default address.
Trend 2 AN 15/01/04 10:59 32
Alarm
Transient 3 15/01/04 10:59 33
Inrush 4 ALMM  15/01/04 11:00 34
Snapshot 5 SETUP  15/01/04 11:00 . .
© Maching Setun & |nom o 1w « The recording list.
:
.

| 3

2015-1-5 15:38:5T Power Quality Anclyser Commect siatus: Success

Figure 5-12: uploaded snapshots displayed screen

6. IMPORT DATA FILE

In the screen of Real-time Test and Moniter Record, to export the file which extension is .pqaf, press the Ex-
port button. The file saved the current real-time data or monitor records. The data can be re-imported to the
software to display in need. Proceed as follows:

Disconnect the USB cord or turn the device off, then close the data analysis software, then click the Power
Quality Analyser.exe to restart the software.

The following information is displayed:

W 1f import =zaved data file? E]

(* Import sawed data file

(" continue wait conmect

Confirm

Figure 6-1: open the software without connecting to the USB

Select Import saved data file, press Confirm to enter the Import data file mode. In this status, It is display neither
real-time data waveform nor device's status.

Import method: click the menu bar: File\Import, select the corresponding file which extension is .pgaf, then the
real-time data and monitor records displayed as §4 and §5. In this status, the display screen according to the
import data mode, and the mode cannot be switched.
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7. INSTRUMENT CALIBRATION TIME

In the normal, the device and computer connect success with the USB, if there have deviation between the
device time and computer time, you can calibrate the device time to consistent with the computer time. Click
the menu: File\ calibrate instrument time. Displayed as the following figure (the red block):

W Power Quality Analyser

Fil: [ERCT

ﬁ M Export | Save to excel ‘ Save to bmp ‘ Close |
oov (@1o0.0v (3 0.0 0.0V

= Moniter Record
Trend @ RMS THD  CCF ¢ MAX/MIF (" Parameter ( Phase Cursor move to left | Cursor move to right
Alarm
Transient

Inrush 80 v
Snapshot
—/-Machine Setup
Connect succes
USE 921600kbps
3-phase 5-wire
Machine time @

15/01/13 10:27 an
Battery level I
0

2

L3

"

-8.0 v
t=10.0ms V1=0.0v v2=0.0v V3=0.0v YN=0.0V
< | &
2015-1-13 10:27:01 Power fuality Analyser Connect status: Snecess
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The company is not responsible for other losses caused by use.

The contents of this user manual cannot be used as a reason to use the product for special pur-
poses.

The company reserves the right to modify the contents of the user manual. If there are any

changes, no further notice will be given.
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