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SECTION 1

Safety Warnings

Thank you for purchasing S510 Power Quality Analyzer! Before using the
models, please carefully read the user manual and strictly follow the
instruction.

——Illlegal use of the instrument may result in electric shock, explosion, or
fire.

——1In any case, pay attention to safety when using this instrument.

Pay attention to the text and icons on the panel and back panel of the

instrument.

® Only authorized personnel can operate, disassemble, calibrate the
instrument, and conduct periodic maintenance.

®  Stop using the instrument immediately in case of any danger will be
caused by continuing to use it. Please securely pack the equipment and
send it to an authorized organization for disposal.
The user must follow the danger sign A\ to conduct a safe operation.
The user must follow the extreme danger sign“[Z]”to conduct a safe
operation.

® Connect the current clamp to the meter correspondingly, otherwise, the
test error may increase.

®  The establishment and operator of the system are responsible for system
security issues not related to this instrument.

® For safety considerations, please only use the wires and accessories that

come with the device in compliance with IEC61010-031(2002) standard.
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SECTION 1

When connect a low voltage level sensor or accessory to the equipment,
it must be suitable for the system.

Check whether test leads, current clamps, and accessories are in
optimum condition before use. If there is insulation damage, even only
partial damage for leads, current clamps, or accessories, it must be
repaired or scrapped.

Comply with the environmental conditions to use and store the
instrument.

Use personal safety equipment if circumstances require.

Use the instrument for IV equipment, in compliance with IEC61010 -1
standard, with AC/DC voltage to ground not greater than 600V, or for Il
equipment with voltage not greater than 1000V. It is prohibited to use for
higher voltage networks or equipment.

Use only the power adapter or battery pack provided by Eaglotest with a
specific safety rating.

Follow the safety level restrictions of accessories or current clamps and
avoid connecting to unused terminals.

Do not install or remove certain current clamps from exposed conductors

at hazardous voltages.

Usage and connection steps:

L Turn on the instrument.
®  Set the instrument-related parameters according to the desired results
and with reference to the network type.
®  Connect the voltage test leads and current clamp to the instrument.
2
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SECTION 1

® Connect the ground and/or neutral voltage test leads to the ground
and/or neutral of the grid.

® Clamp the neutral corresponding current clamp to the neutral wire of the
grid.

®  Connect the conductor of phase L1 to the grid phase L1 and the
corresponding current clamp to clamp the grid phase L1.

® Repeat the above L1 connection procedure for L2 and L3.

Note: Following this procedure will reduce the chance of connection errors

and avoid wasting time.

Disconnect step:

® Disconnect the connections in reverse order (usually the ground or
neutral wire is disconnected last).
Unplug the instrument leads and turn off the power.
Charge the battery and upload the data recorded during the test, if
necessary.

®  USBis used for data transfer and the battery can be charged by the
supplied dedicated adapter.

The eponymous end of the current clamp:

(] The current clamp is marked with an arrow, and the side whose direction
is the input is the current homogenization input, i.e., the homogenization
end.

(] S-008 current clamp is marked with an arrow, and the direction of the
arrow is the side of the input that is the same direction as the current

input, i.e., the same name end.
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SECTION 1

®  S-070, S-105, S-150 current clamps are marked with a red arrow, and the
direction of the arrow is that the input side is the same direction as the
current input, i.e., the same name end.

(] S-100JF, S-200JF, S-300JF flexible coil current sensors are marked with a
black arrow, and the direction of the arrow is that the side of the input is

the same direction as the current input, i.e., the same name terminal.
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SECTION 2

Introduction

The Power Quality Analyzer is a multifunctional and intelligent three-phase
testing instrument designed for on-site power analysis. It features user-friendly
operation, a high-resolution color LCD, and a rugged, vibration-resistant

enclosure.

It simultaneously measures four channels of voltage and current, providing
real-time readings of active, reactive, and apparent power, energy, power factor,
harmonics (THD/THF), and three-phase unbalance. The analyzer supports
transient capture, inrush current monitoring, and trend recording, offering

comprehensive evaluation of power quality and system stability.

Equipped with a DSP + ARM dual-processor architecture, it achieves 1 MSPS
sampling rate with dual ADCs, ensuring precise detection of transient events

such as voltage sags, swells, and interruptions.

Data storage includes 60 screenshots, 150 transient waveforms, and 12,800
alarm logs, with up to 960 days of continuous trend recording for 20

parameters.

Applications include power utilities, petrochemical, metallurgy, railways, and
industrial facilities, providing efficient, accurate diagnostics and long-term

monitoring of voltage, current, and power quality parameters.
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SECTION 2

Functions:

Basic Functions

Real-time waveform display (4 voltage / 4 current channels)
True RMS of voltage and current

DC component of voltage

Peak values of voltage and current

Maximum/minimum RMS values per half-cycle

Phasor diagram display

Harmonic measurement up to the 50th order

Bar graph display of harmonic content for each phase voltage and current
Total Harmonic Distortion (THD)

Telephone Harmonic Factor (THF)

Active / reactive / apparent power per phase and total
Active / reactive / apparent energy per phase and total
Transformer K-Factor

Power factor (PF) and displacement power factor (DPF, cosd)
Short-term voltage flicker (Pst)

Three-phase voltage and current unbalance

CT ratio setting

Capture and Recording Functions

Transient Capture:

Detects and records instantaneous changes in grid voltage and current,

including voltage/current fluctuations, swells, sags, short interruptions,

transient overvoltage, inrush current, and waveform distortion. Up to 150 sets

of transient waveforms can be stored.
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SECTION 2

Inrush Current Monitoring:

Monitors surge current and startup current during equipment energization,
aiding proper capacity design. Displays RMS rise/fall curves, inrush current
envelope, and four-channel voltage/current waveforms. After triggering, it can

record approximately 100 seconds of instantaneous data per cycle.

Trend Recording:

Records and graphs up to 123 parameters, including:

Urms, Uthd, Ucf, Uunb, Hz, Vrms, Vthd, Vcf, Vunb, Pst, Arms, Athd, Acf, Aunb,
KF, W, VAR, VA, PF, cosd, tand, and 50th-order harmonics of voltage and
current.Up to 20 parameters can be selected for recording at 1-second

intervals, with a total duration of about 960 days.

Alarm Function:

Users can set limits for selected parameters. When a value exceeds its
threshold, the instrument records an alarm log. Example alarms include
overvoltage, overcurrent, excessive unbalance, harmonic order over-limit,
frequency deviation, active power over-limit, or excessive THD.Up to 40 groups
of alarm parameters can be configured, each with independent thresholds
(including 123 measurable parameters) and minimum duration settings. A total

of 12,800 alarm records can be stored.

Screenshot Function:
Screenshots can be captured on any test page, automatically saving the image

with timestamp and mode information. Up to 60 screenshots can be saved.
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SECTION 3

Specification

3.1 Working Requirement

Standard Working
Factor Test Items
Requirement Condition
Ambient all 3
(23+2)C -10°C ~40°C
Temperature parameters
all
Relative Humidity 40% ~ 60% <80%
parameters
all
Phase Voltage (100+1%)V 1.0V ~ 1000V
parameters
RMS Line
Line Voltage (200£1%)V 1.0V ~ 2000V
Voltage
Current RMS Current (5+1%)A 10mA ~ 9000A
all
Grid Frequency 50Hz+0.1Hz 40Hz ~ 70Hz
parameters
Active Power
) Coso=1 Cos¢:0.2~1.0
Active Energy
Phase Shift reactive
power and
Sing=1 Sin$:0.2~ 1.0
reactive
energy
Harmonic all <0.1% 0.0% ~ 100%

SALES OFFICE
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SECTION 3

parameters
Voltage all
<10% 0.0% ~ 100%
Unbalance parameters
Instrument all
DC11.1v+0.1V DC10.5V ~ 12.6V
Working Voltage | parameters
External Electric '
a
Field, Magnetic should be avoided
parameters
Field
parameters
Test wire The measured wire is in the approximate
related to
position geometric center of the jaws
current

3.2 Specification

Power

11.1V 7800mAh rechargeable Lithium-ion Battery

Battery Level

Indicator

When the battery power is too low, it will

automatically shut down after 1 minute.

Power Consumption

The current consumption is 410mA, and the
battery can work continuously for about 15 hours

when fully charged.

LCD, 640dotsx480dots, 5.6 inches, display

Display Mode

area:116mmx88mm

S-008 Current Clamp: 7.5mmx13mm (Optional)
Jaw size S-070 Current Clamp: ®70mm (Optional)

S-105 Current Clamp: ®105mm (Optional)
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SECTION 3

S-150 Current Clamp: ®150mm (Optional)

S-100JF Rogowski Coil: ®100mm (Optional)
S-200JF Rogowski Coil: ®200mm (Standard)
S-300JF Rogowski Coil: ®300mm (Optional)

Instrument Size

L:182mmxW:68mmxH:275mm

Number of Channels 4U/4l

Line Voltage 1.0V ~ 2000V

Phase Voltage 1.0V ~ 1000V
S-008 Current Clamp: 10mA ~ 10.0A;
S-070 Current Clamp: 0.10A ~ 100A;

Current S-105 Current Clamp: 1.0A ~200A;
S-150 Current Clamp: 10.0A~600A;
S-200JF Rogowski Coil: 5A ~ 100A, 50A~1000A,
100A~9000A

Frequency 40Hz ~ 70Hz

CT Turn Ratio v

Parameters of

W, VA, Var, PF, DPF, cosd, tand

electricity
Energy Parameters Wh, Varh, Vah
Harmonic 50

Total Harmonic

distortion

1~ 50, each phase
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Expert Mode 4
Number of Transient
150 Sets
Record
Voltage Flicker v
Starting Current 100 Seconds
Three Phase
v
Unbalance
960 days, record 20 parameters at the same time,
Record
record 1 point every 1 second
Min/Max v
40 different types of parameter selections, 12,800
Alarm
sets alarm logs
Peak Value v
Screenshot Capacity 60

Menu Language

Chinese and English

USB interface

v

In alarm/trend graph record/start current

Automatic detection/transient capture/online power and
shut-down energy mode, the instrument will not automatically
shut down.
11
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SECTION 3

In other test modes, if it is not in the test state or
there is no key operation for 15 minutes, it will

automatically shut down after 1 minute.

Backlight Suitable for dark places and night use
Instrument weight: appro 1.6kg including battery
S-008 Current Clamp: appro 170gx4; (Optional)
S-070 Current Clamp: appro 556gx4; (Optional)
S-105 Current Clamp: appro 558gx4; (Optional)
S-150 Current Clamp: appro 1.2kgx4; (Optional)
S-100JF Rogowski Coil: appro 303gx4, including

Instrument Weight battery;(Optional)

S-200JF Rogowski Coil: appro 325gx4, including
battery;(Standard)

S-300JF Rogowski Coil: appro 348gx4, including
battery;(Optional)

Test leads and power adapter: appro 900g;

Total Weight: appro 15kg, including outer packing

Voltage Test Line

3m
Length
Current Clamp Line

2m
length
Working

Temperature and

Humidity

-10°C ~40°C; below 80%Rh
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Storage Temperature

and Humidity

-10°C ~60°C; below 70%Rh

Input Resistance

1MQ

The sine wave AC voltage of 3700V/50Hz between

vibration-proof sheath

Withstand Voltage
the instrument line and housing lasts for 1 minute.
Insulation between the instrument line and the
Insulation
sheath 210MQ
Double insulation with insulating and
Structure

Safety Regulation

IEC 61010 1000V Cat Il / 600V CAT IV,
IEC61010-031, IEC61326, Pollution Level 2

3.3 Instrument Accuracy (excluding current clamp

The data below are presented is based on the ideal current sensor, perfectly

linear without phase shift.

Measureme
Measurement Resolution Tolerance
nt Range
Frequency 40Hz ~ 70Hz 0.01Hz +(0.03)Hz
True RMS Voltage | 1.0V ~ 1000V 0.1V +(0.5%+5dgt)
True RMS Line
1.0V ~ 2000V 0.1v +(0.5%+5dgt)
Voltage
13
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DC Voltage 1.0V ~ 1000V 0.1V +(1.0%+5dgt)
True RMS 10mA ~
1mA +(0.5%+5dgt)
Current 9000A
Phase Voltage Peak | 1.0V~ 1414V 0.1v +(1.0%+5dgt)
Neutral Line voltage
1.0V ~ 2828V 0.1V +(1.0%+5dgt)
Peak
10mA ~
Current Peak 1mA +(1.0%+5dgt)
12727A
1.00 ~3.99 0.01 +(1%+2dgt)
CF
4.00~9.99 0.01 +(5%+2dgt)
+(1%+3dgt)
0.000W ~ Cos$>0.8
Active Power
9000.0kW 0.001W +(1.5%+10dgt)
0.2<Cos$<0.8
+(1%+3dgt)
Reactive Power, .
0.000VAR ~ Sin$20.5
inductive or
9000.0kVAR 0.001VAR +(1.5%+10dgt)
capacitive
0.2<Sing<0.5
0.000VA ~
Apparent Power 0.001VA +(1%+3dgt)
9000.0kVA
+(1.5%+3dgt)
-1.000 ~
Power Factor 0.001 Cos$20.5
1.000
+(1.5%+10dgt)
14
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0.2<Cos$<0.5

+(1%+3dgt)
Active Electrical 0.000Wh ~ Cos¢20.8
0.001Wh
Energy 9000.0MWh +(1.5%+10dgt)
0.2<Cos$<0.8
Reactive 0.000VARh *(1%+3dgt)
Electrical Energy, ~ Sin$20.5
0.001VARh
Inductive or 9000.0MVAR +(1.5%+10dgt)
Capacitive h 0.2<Sin$<0.5
Apparent Electrical | 0.000VAh ~
+(1%+3dgt)
Energy 9000.0MVAh 0.001VAh
Phase Angle -179° ~ 180° 1° +(2°)
Tand -32.76 ~
0.001 b:1(1°)
(VA=50VA) 32.76
-1.000 ~
DPF 0.001 :£(1°)
1.000
Harmonic Ratio
0.0% ~
1~50 0.1% +(1%+5dgt)
99.9%
(Vrms>50V)
+(3°)Harmonic order
Harmonic Angle 1to 25
-179° ~ 180° 1°
(Vrms>50V) +(10°) Harmonic
order 26 to 50
15
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Total Harmonic
0.0% ~
Ratio (THDor 0.1% +(1%+5dgt)
99.9%
THD-F)<50
0.0% ~
0.1% +(1%+5dgt)
(THF) 99.9%
Distortion Factor 0.0% ~
0.1% +(1%+10dgt)
(DF or THD-R)<50 99.9%
Transformer K
1.00~99.99 0.01 +(5%)
Factor
3 Phase Unbalance | 0.0% ~ 100% 0.1% +(1%)
3.4 Current Sensors
Max
True RMS Max Tolerance of
Current Clamp Tolerance of
Current Phase Angle ¢
True RMS
Current
+(1.5°),Arms>20m
10mA ~99mA +(1%+3dgt) A
S-008
100mA ~
+(1%+3dgt) +(1°)
10.0A
0.10A ~ 0.99A +(1%+3dgt) +(1.5°)
S-070
1.00A ~ 100A +(1%+3dgt) +(1°)

16
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1.0A~9.9A +(2%+3dgt) +(3°)

$-105
10.0A~200A | #(2%+3dgt) +(2°)
5-150 10.0A~600A | *(2%+3dgt) +(2°)
~ +(1%+3dgt +(3°
S-100JF,5-2000Es-30| A~ 100A (1%+3dgt) (37)
0JF Rogowski Coil | 50A~1000A | +(1%+3dgt) +(2°)
100A ~9000A | +(1%+3dgt) +(2°)

Note:

Connect the current clamp and meter correspondingly, and do not reverse.

17
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Instrument Interface

4.1 Introduction

5 voltage input ports charger port
4 current clamp input ports
S510
POWER QUALITY ANALYZER
1ossv (2 esv (3 1OV N 0ow
LCD Display
handheld bag =
Help Button
Enter Key
Function Button Return Key
4 Arrow Keys
10 Test Keys SD, SIM, RJ45 and USB port
Backlight Key
screenshot key ON/OFF Key
Menu Time Setting
Temperature Key

4.2 ON/OFF Key

The instrument can be powered by a rechargeable battery or by a
dedicated power adapter.
If the instrument is in the process of Trend Graph Record, Transient Capture,

or Alarm Detection, it needs to be confirmed before shutdown.
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4.3 LCD Display

4.3.1 Introduction

The Backlight LCD displays the measured value and its graph, instrument
parameters, selected curve, instantaneous signal value, and measurement type.
It will automatically display the waveform mode when switching on the

instrument.

1 94asv (2) 161V (3) 941V (N) 37.3V

255

\)&/

<t= 9.3ms  V1=27.6V V2=166V  V3=-132V WN=-37.3V >

rvs (D) CFD (=D ==

" (EENEEE) -

** Automatic shutdown**

when the instrument is not in any state of Real-time Power and Energy mode,
Trend Graph Record, Transient Capture, Inrush Current Detection, or Alarm
detection, or is not under voltage or current test, it will automatically shut

down if there is no operation within 15 minutes.

4.3.2 Symbolic

Icon Meaning Icon Meaning
V  Phase voltage 1 Display voltage and current
19
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RMS values and their polar

values

U Wire voltage

£ Simultaneous display of all

voltage and current measurements

A Electric current

Z»® Display voltage and current

vector diagrams

VA Apparent power

Display of power consumption

’® Zoom in

SRl Showing the generation of

electrical energy

’@ Downsize

CBZD Show help first screen

¥ X-axis cursor indication of

waveforms, etc.

@ Display help second screen

PF...  Displays PF,DPF and Tan

values.

@ Display Help Screen 3

W... Display of power and energy

values

]ﬁx- Trend chart model group 1

monitoring parameters

= Start recording

IQZ- Trend chart model group 2

monitoring parameters

(@ Record list

Iﬁx— Trend chart model group 3

monitoring parameters

OK. Confirmation

@: Trend chart model group 4

monitoring parameters

@ Cessation |!I Show previous screen
= Removing Display Back Screen
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4.4 Button

4.4.1 Functiuon Button

To choose the required function showed in the bottom bar of the LCD screen.

4.4.2 Cursor Control

- key: increasing the value or moving upward; ' key: decreasing the
value or moving downward.

- key: entering the next interface or moving right; . key: entering the

previous interface or moving left.

=5
. key: confirm; key: return.

4.4.3 Test Mode

key: waveform mode, displaying voltage and current waveform,
maximum and minimum values, peak values, a list of measured values of each
parameter, and current&voltage vector graphics.

key: harmonics mode, displaying the harmonic ratio of voltage, current,
and apparent power in bar graphs, the effective value of harmonics, and the

phase shift.
ON-LINE

L key: Online Power and Electric Energy Mode: displaying the measured

active power, reactive power, apparent power and electric energy of each
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phase, power factor, displacement power factor, etc. It will not automatically
shut, and can accumulate electric energy for a long time.

n key: Power and Electric Energy Mode: display the measured active
power, reactive power, apparent power and electric energy, power factor of
each phase, displacement power factor, etc.

key: Trend Graph Recording Mode: the user can record the test value of
the selected parameter and save it, after recording, it can display the trend
graph of the corresponding measurement parameter.

B key: Alarm Mode: The alarm log list can monitor the abnormal state of
the power grid, Vrms, Arms, half-cycle instantaneous disconnection of Urms,
overload, etc., to detect the quality of each parameter of the power grid.

key: Capture Mode: detecting the characteristic waveforms of
instantaneous changes in voltage and current during power grid operation,
such as sudden rises, dips, short-term interruptions, transient over-voltages,
and abnormal changes in frequency. It can monitor the inrush current of the

motor and record the details of the starting process for every waveform.

4.4.4 Other Button
B key: current ambient temperature.
ﬂ key: pause measurement and display current value.

(1)
Wil key: online ratio of four currents.
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3=CT . .
. key: set Instrument and capture mode parameters, including the
instrument time, display, test wiring mode, voltage ratio, current clamp
selection, the thresholds of alarm and transient capture, and the measurement
parameters of the trend graph recording.

key: screenshot the waveforms, harmonics or any other measurement

in real-time.
?

HELP key: display help information for the current test mode or page.

]
M key: enter time setting menu.

key: enter the backlight and contrast menu.
4.5 Wiring Connection

4.5.1 Connector port
The wire connection interface is located on the top of the instrument, and the

interface distribution is as follows:

Five voltage
Adapter
ports: L1, L2, L3,
GND. N and
Charger
Four current
Port
clamp ports:
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Disconnect steps:

® Disconnect in reverse order. The ground or neutral wire is disconnected
last.
Unplug the instrument lead and switch it off.
Charge the battery and upload the recorded data during the test if
necessary.

® USB is used for data transmission, and the battery can be charged by a

dedicated adapter.

Dotted Terminal of current clamp:

There is an arrow mark on the current clamp, and the direction of the arrow is
the input direction of the current, that is the dotted terminal of the current
clamp.

Follow the arrow marked on the current clamp, S-008, S-070, S-105, S-150, and
S-200JF to determine the dotted terminal.

4.5.2 Charging interface and USB interface

Use the special power adapter and USB data cable attached to the product.

4.6 Power

4.6.1 Battery Level Indicator
The battery symbol in the status bar indicates the data status. When it
indicates E, it means full battery, and - means low power.
When the remaining battery power is too low, it will indicate the

instrument is about to shut down. If not charged with the dedicated power
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adapter, the instrument will automatically shut down after one minute. Please
charge the empty battery for about 9 hours. After charging is completed, the

instrument will first use the external power without consuming the battery.

4.6.2 Battery Life

The battery life is about 15 hours after fully charged.

4.7 Tilt Stand

The retractable stand is located at the rear of the instrument, allowing the

instrument to be placed at an angle of about 60°.
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Operation

Note: Set the instrument before using it.

Do not measure voltages exceeding 1000V RMS to ground.

5.1 Setup

Press the ON/OFF @ key to boot.

After about 3 seconds, it will show the below waveform chart.

1 10v (2 oov (@ oov

244

" (EENEEE)

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

RMS -----

5.2 Setting

The steps for setting the configuration parameters and test parameters of the
instrument are as follows:

® Press the key to enter the setting interface.

® Press the .' key to select the parameter that needs to be

changed and press the . key to enter the sub- menu. Press the .-
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and ii key to browse the information of sub-menu, and press the .

key to confirm. Press the key to return to the main menu.

Dy  Date/Time
= Display

X3 Calculation methods

Electrical connection

3 Sensors and ratios
Transient mode
Trend mode
Alarm mode

About

~J
=,
A
%  Erase memory
i)
zh-CN.

5.3 Test Leads Connection

Current Clamp/Sensor

4 Sensor Ports

e I GHE BB BB

Voltage Test Crocodile Clip Voltage Test Leads 5 voltage test leads
Operation Steps for Test Leads Connection
Current Measurement:
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Connect the test leads of the current clamps to the current interfaces L1/A,
L2/B, L3/C and N/D, and the current clamps correspondingly to ensure the
accuracy of the test.

Voltage Measurement:

According to the color of the test leads, connect 5 voltage test leads to the
voltage input interface L1/A, L2/B, L3/C, E/GND, and N/D of the instrument.

Please set the voltage ratio before measurement.

Connect the test leads to the circuit under test according to the diagram
below

5.3.1 Single-phase Electrical Power

| ELECTRICAL CONNECTION |

L1 £

A
Single-phase
v
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5.3.2 Split-phase Electrical power

| ELECTRICAL CONNECTION

L1 L=

n

L2

0)

A
Split-phase
v

5.3.3 Phases and 3- or-4-wire Electrical Power

| B® ELECTRICAL CONNECTION |

-~
L1 ‘n
N
o) ®
A
3-phase 3-or-4-wire
v
29
S510
SALES OFFICE Power Quality Analyzer
Email: sales@eaqglotest.com www.eaglotest.com
Tel: +86 020 31529626 Eaglotest Technology

Add: Building 4, No.18 Keyuan Road,
Baiyun District, Guangzhou, Guangdong, China



SECTION 5

5.3.4 3-phase 5-wire Electrical Power

| ELECTRICAL CONNECTION

"R

L3 “%
" R

A
3-phase 5-wire
v

5.3.5 Connection Step

®  Turn on the instrument.

(] Set the voltage ratio of the instrument, and select the current clamp and
connection mode.
Connect the test leads and current clamp to the instrument.
Connect the ground and/or neutral voltage test leads to the grid ground
and/or neutral.
Clamp the current clamp of the neutral wire to the neutral wire.
Connect the voltage test lead of the L1 phase to the L1 phase of the
power grid, and the current clamp of the L1 phase clamps the L1 line.

® If necessary, repeat the above connection of L1 for L2 and L3.

NOTE: Following the steps will reduce connection errors and save time.

30
S510
SALES OFFICE Power Quality Analyzer
Email: sales@eaqglotest.com www.eaglotest.com
Tel: +86 020 31529626 Eaglotest Technology

Add: Building 4, No.18 Keyuan Road,
Baiyun District, Guangzhou, Guangdong, China



SECTION 5

5.4 Disconnect steps

® Disconnect in reverse order. The ground or neutral wire is disconnected
last.
Unplug the instrument lead and switch it off.
Charge the battery and upload the recorded data during the test if
necessary.

® USB is used for data transmission, and the battery can be charged by a

dedicated adapter.
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Setting

Before using the instrument, press the - key to enter the main menu
to set the parameter or modify the setting if necessary. The setting information

will be saved in the instrument after shutdown.

6.1 Setthe Sub-Menu
Press the .' to select the Sub Menu, and then press the . key

=5
to confirm and key to return to the main menu.

= winiaoea m|
(y  Date/Time
== Display
[x=]  Calculation methods
Electrical connection
3 Sensors and ratios
Transient mode
L~ Trend mode
/) Alarm mode
W Erase memory
[i ] About
LB 1 1 1 1

6.2 Language
Press the corresponding function key to select the instrument display language,
Chinese/CN or English/EN. An icon with a yellow background indicates the

current language in use.
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6.3 Date/Time

When selecting the Date/Time, it is highlighted in yellow.

[(® DATE/TIME |

Date / Time 16/12/14 15:54

Date format DD/MMIYY

®  Pressthe . key to modify the Date/Time. The Arrow A ¥ indicates
that the current value can be changed, press the .- key to
increase or decrease, and press the .- to select the value needed
to be modified, and then press the . key to confirm.

o Press the .- key to modify the date format of DD/MM/YY,
MM/DD/YY, or MM/DD/YY, highlight in yellow, and press the . key to
confirm.

)
®  Pressthe key to return to the setting menu.

6.4 Display
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6.4.1 Contrast&Brightness

[ @ CONTRAST /BRIGHTNESS |

¢ =3 B G

®  Pressthe . - key to modify contrast.
° Press the .- to select brightness.
(] Press the . - key to modify brightness.

=5
®  Pressthe key to return to the main menu.

6.4.2 Color

. . . _
Press the corresponding function key to select the icon ===, the color of the
voltage and current waveform curves. Available colors are: yellow, orange, red,

light red, brown, green, dark green, light blue, sky blue, dark blue, light gray,

gray.
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P wmmiss Cm|

[E= COLOURS |

Voltage L1 <« >
Voltage L2
Voltage L3
Voltage N
Current L1
Current L2
Current L3
Current N

®  Pressthe . - key to select the color of the voltage and current

curves.

®  Pressthe .' key to enter the next option.

e
° Press the key to return to the main menu.

6.5 Calculation Methods

Xz Menu: Setting whether to include harmonics or not when calculating

reactive parameters
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(X3 CALCULATION METHODS |

Reactive value calculation

Without harmonic

A

v

Press the .' key to choose “with harmonic”or “without

Email: sales@eaglotesi.com
Tel: +86 020 31529626

Add: Building 4, No.18 Keyuan Road,
Baiyun District, Guangzhou, Guangdong, China

([ ]
harmonic”.
®  With harmonic: Itincludes harmonics when calculating parameters.
®  without harmonic: It does not include harmonics when calculating
parameters.
~
®  Pressthe WEEN key to return to the main menu.
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6.6 Electrical Connection

Menu:diagram of the electrical connection

=c 150109 1401 @0
| ELECTRICAL CONNECTION |

L1

- o)

TR

A
3-phase 5-wire

v
| ELECTRICAL CCNNECTION

L1 R
N
@ ®
A
3-phase 3-or-4-wire
v
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=¢  15/01/00 14:01

| ELECTRICAL CONNECTION |

L1 =

A
Single-phase
v

| ELECTRICAL CONNECTION

L1 =

n

L2
N
®©
A
Split-phase
v
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®  Pressthe .' key to select single-phase, split-phase, 3-phase

3-or-4-wire, 3-phase 5-wire.

e
° Press the key to return to the main menu.

6.7 Sensors and Ratios

6.7.1 Sensor
3£ Menu: Press the corresponding function key to select the icon "A" at the
bottom of the screen to select sensors and ratios. There are 5 types of current

clamps. The actual turn ratio can be set according to the needs.
3

| 3t CURRENT RATIOS AND SENSORS |

< o= S-008 >

© « $-070
(3 Cx 5-105
( Oy 3001

G -~ I G D e

Current Clamp Description:
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=T $-008 Current Clamp: 10mA ~ 10A

S-070 Current Clamp: 0.10A ~ 100A

S-150Current Clamp: 10.0A ~ 600A

S-100JF. S-200JF, S-300JF Rogowski Coil : 5A ~ 100A,

@ S-105 Current Clamp: 1.0A ~ 200A

50A~1000A, 100A~9000A

6.7.2 Voltage Ratio
3t Menu: Press the corresponding function key to select the icon V at the

bottom of the screen to set voltage ratio.
= emiasise (W |

[3E VOLTAGE RATIOS |

Ratio set-up \7 1+V2+V3+VN
v
0001.0k  / 1000.0
© ooonok /10000
© oooroc /10000

0001.0k i/ 1000.0

v I D S S e

Ratio Setting for 4 Channels of Voltage:
®  4V,1/1 means that the ratio for 4 channels of voltageis 1: 1.
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4V means that the ratio for 4 channels of voltage is the same.
3V+VN means that the ratio for L1, L2, and L3 is the same and adjustable
for N.

(] V1+V2+V3+VN means that the ratio for L1, L2, L3, and N is adjustable.

Operation Step:

® Press the . key, when it appears the A ¥ arrow, pressthe .
' key to select any of the above ratios, and then press the . key
to confirm.

® Press the . ' key to select the adjustable ratio value, it will
highlight in yellow.

®  Pressthe . key, it will &Y arrow.

® Press the -. key to position the item that needs to be modified,
press the .' key to increase or decrease, and then press the

. key to confirm.

> .
® Press the key to return to the main menu.
6.8 Transient Mode

(%) set the voltage threshold and current threshold.
6.8.1 Current Threshold
(% press the corresponding function key to select the icon“A”at the bottom

of the screen to select the current threshold.
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[ 50 CURRENT THRESHOLD |

400058 P

[ 2] 0100ma
(3] 02104

1200A

Gl -~ s
(] The arrow <« P indicate the current channel is selected.

(] Press the.-to select different current channel, and then press the

. key. When it appear A ¥ arrow, start to modify the value.

®  pressthe -- the key to position the items and the unit (mA/A),

and press the -- key to increase the Value of current threshold.

®  After modification, press the . key to confirm.

6.8.2 Voltage Threshold

7%} Press the corresponding function key to select the icon“V”at the bottom

of the screen to select the voltage threshold.

Three Options for Voltage Threshold:

® 4V means that the threshold for 4 channels of voltage is the same.;

® 3V+VN means that the threshold for L1, L2, and L3 is the same and
adjustable for N.
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®  V1+V2+V3+VN means that the threshold for L1, L2, L3, and N is

adjustable.

[ (SO vOLTAGE THRESHOLDS

Threshold set-up v1+V2+V3+VN
0005V
® ooosv
© ooosv

0005V

v Bl I S S .

®  Pressthe . key, when the ratio setting appears A ¥ arrow, press

the .- key to choose different threshold, and then press the

. key to confirm.

®  Pressthe . . key to select the corresponding threshold value,
the selected field is highlighted in yellow.

®  Pressthe . to enter threshold setting, when it appears € » arrow,

start to modify.

®  Pressthe .- key to select the position or the unit of the threshold

value (V/kV), pressthe .- key to

®  increase or decrease, and then press the . key to confirm.

= .
®  Pressthe key to return to the main menu.
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6.9 Trend Mode

Trend Mode records the measured or calculated value.

Menu k. :set the parameters to be monitored in the trend chart recording
Press the corresponding function key to choose the icon K@, Har., KGr,
L@ to display the monitoring parameter group. The selected group is
highlighted in yellow.

[ L. TReND mODE |
eUrms e Uthd elcf «Uunb oHz
e Vrms ® Vthd o Vef *\unb oPST
®Arms ® Athd o Acf ® Aunb oKF
oW * VAR eVA
oPF e cosh etand
eVh 00 — 50 ©Odd only
®Ah 00 — 50 ©Odd only
oy - - f o-f § o}

®  Press the corresponding function key to selecticon H@. to set

monitoring parameter group 1.

® Press the .- and .- key to move the cursor, highlighting

in yellow.

(] Press the - key to select or cancel it, a solid red dot item means

being selected, and a hollow red circle is not selected.

Optionally monitored:

| Value |Description
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Urms Line Voltage True RMS
Uthd Line voltage harmonic distortion ratio (2¢, 3¢)
Ucf Line voltage peak factor (20, 3¢)
Uunb | Line voltage unbalance (2¢, 3¢)
Hz Grid frequency
Vrms Phase Voltage True RMS
Vthd Total harmonic distortion rate of phase voltage
Vcf Phase voltage peak factor
Vunb | Phase voltage unbalance (2¢, 3¢)
PST Short-term voltage flicker
Arms | Current RMS
Athd | Total harmonic distortion rate of current
Acf Current peak factor
Aunb | Current unbalance (2¢, 3¢)
KF K factor
W Active power
VAR Reactive power
VA Apparent power
PF Power factor
DPF Displacement power factor
Tan Tangent

See note here (harmonics related)

Note: Set the parameters for the below two rows.
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o?

o?

Harmonic Setting

These two rows involve monitoring the harmonics VAh, Ah, Vh, and Uh, etc.

Users can independently select the harmonic order from 0 to 50 to record the

corresponding harmonic content rate, and can also choose to record only odd

harmonics. The specific operation is as follows:

®  Select the harmonic parameters to be monitored, highlight in
yellow.
® Press the . key, when it appears A ¥ arrow, press the .'
key to choose Vah, Ah, Vh, or Uh. If it appears“? ”, it means the
® parameter is not selected. Press the . key to confirm, the selected
parameter will be highlighted in yellow.
® Press the - key to enter the next item.
®  Select starting harmonic order: select the harmonic order, highlight in
yellow, press the . key, when it appears A ¥ arrow, press the.
' key to increase or decrease the starting harmonic order, press the
. key to confirm, and press the - key to enter the next item.
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®  Select End Harmonic Order: It must be greater than or equal to starting

harmonic order. When it is highlight in yellow, press the . key, when

itappears A ¥ arrow, press the .' key to increase or decrease

the end harmonic order. Press the. key to confirm, and press the -

key to enter the next item.

® Record Only Odd Harmonics: press the . key to select or cancel

record-only odd harmonics, a solid red dot indicates that it is selected.

e\/h 00 — B0 ¢ Odd only

¢ Ah 00 — 50 o Odd only

®  Settings for recording harmonic orders
) .
(] Press the key to return to the main menu.
®  Set another set of trend graph record monitoring parameter in the same

way.

6.10 Alarm Mode

LN Menu: Itis used to set the parameters and thresholds that need to be
monitored in the alarm mode, and the user can set 40 groups of alarm

monitoring parameters.
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[ enzaiees Om |

[ ALARM MODE |

© 01 Vrms 3L > 0245V 158 2%
© 02 Arms 3L > 0030A 02min 1%
203 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 1 1 |

®  Pressthe . . key to set different alarm parameter groups.
®  Pressthe . to select the current group, appearing the A ¥ arrow.

([ ] Press the.- to set the value for Vah, Ah, and Uh, Press the .

key to confirm, the selected item is highlighted in yellow.

([ ] Press the .- to move the cursor, press the . key to confirm,

appearing the A 'Y arrow. Press the .- key to choose the value,

and press the . key to confirm.

Use the same method to set the other alarm parameter groups.

®  Alarm Type: 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.

®  Harmonic Order from 0 to 50 for Vah, Ah, Uh, and Vh.
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®  Alarm Trigger Channel: 3L, any phase of L1, L2, and L3 can be triggered,;

N: Neutral line is triggered.

®  Alarm Direction: choose alarm direction > or < under alarm type of Arms,
Urms, Vrms, and Hz. Other alarm types have one direction.

®  Alarm Threshold: set the alarm threshold among the alarm type of W,
VAR, VA, Arms, Urms, and Vrms.
Duration for over-alarm threshold: 0 seconds to 99 minutes.
Alarm Hysteresis: 1%, 2%, 5%, or10%, exceeding the percentage will stop

warning.

® Press the . key to select or cancel the alarm parameter group, a

solid red dot item means being selected, and a hollow red circle is not

selected.

® Press the corresponding function key to select the icon to

display the previous or next page of the alarm parameter group.

=5 .
® Press the key to return to the main menu.

6.11 Erase Memory

Menu: delete part or all of the data stored in the instrument, including
the trend graph record, transient record, inrush current, alarm, snapshot,

instrument setting, and monitoring parameter setting, etc.
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= 181214 16:05 (W |
[ & ERESE MEMORY |

L~ Trend recordings
Transients
fi— Inrush current capture
£\ Alarms
Snapshots
© =l Set-up

o ©o © ©

o]

Partial Delete:

®  Pressthe . - key to select the option to be deleted, the selected
field will be highlighted in yellow.

([ ] Press the . key to select or cancel it, a solid red dot item means

being selected, and a hollow red circle is not selected.
(] Press the corresponding function key to select the icon &, whenitis
highlighted yellow, it is ready for delete, press the corresponding function

key again to select the icon & to cancel delete.

® In preparation for deletion, press the . key to delete the selected

. > .
items. Press the key to return to the main menu.

Delete All
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® Press the corresponding function key to select the icon @ to choose all

the saved data, a solid red dot item means being selected and the screen
will indicate that the instrument will shut down after deleting the setting.
® Press the corresponding function key to select the icon O to cancel

choosing, a hollow red circle means not being selected.
) .
® Press the key to return to the main menu.

Note: If you choose to delete the parameters, the screen will indicate that the

instrument will shut down after deleting the setting

6.12 About

The screen displays the serial number, firm wave version, DSP version, ICO

version, and SD card capacity.

[@ asour |

Serial number 14061201
Firmwave version 1.0
DSP version 1.1
ICO version 1.0
8D card capacity[byte] 32G

=) .
Press the key to return to the main menu.
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Waveform Capture

7.1 Select Transient or Inrush Current

| C— WA VEFORM CADTURE |

%]  Transient Transient Capture

[ Irrush current Inrush Current

[ ] Press the . ' key to choose the waveform mode, the selected
model is highlighted in yellow.
®  Pressthe . key to confirm.

>
®  Pressthe key to return to Waveform Capture Interface.

7.2 (%) Transient Mode

Transient measurement mode can detect transient event records, browse
transient records, and choose to delete transient records. It can save 150 sets

of transient detection records.
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B ————— wouexn O]

[ DETECTION SCHEDULE |

Start Time 08/10/14 08:36

Stop Time 08/10/14 08:37
Record Period 105

File Name AOD2

NN N o o

7.2.1 Detection Schedule
Press the corresponding function key to select the icon (= to display

detection schedule.

[3 RECORDING ON STANDBY |

Start Time 08/10/14 08:40

Stop Time 08/10/14 09:40
Record Period 1

File Name A02

(1 1 1 BN

Parameter Setting

®  Pressthe . ' key to select the start time/stop time, highlighting

in yellow, and press the . key to set the value appearingthe AW
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arrow.

Press the .' key to increase or decrease the value, and press the

[
-- key to move to the next value.
®  Note: The start time must be longer than the stop time.
® Press the . key to confirm the start time/stop time of the detection.
Set the number of records in the same way, up to 150 transient records;
Set the file name in the same way. The file name can be composed of
numbers from 0 to 9 and letters from A to Z, with 8 characters.
® Press the corresponding function key to select the icon 2==C to set the
voltage threshold and current threshold, and then
® Pressthe = key to return to the waveform capture interface.
Start Detection
® Press the corresponding function key to select the OK icon to start or stop
detection.
The OK icon disappears, and the icon M appears.
It will indicate“recording standby”before the start time, and the icon ]
in the status bar keeps flashing.
When it is the start time, it indicates“recording”.
When it is the stop time, it will show the“detection schedule”and OK icon.
Continue to start the next detection.
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Note: Transient capture is related to voltage and/or current, and is consistent

with the trigger threshold. The instrument will save current and voltage

waveforms if triggered by an event.

— .
Press the key to return to the waveform capture interface.

Stop Detection

Before the time reaches the stop time, press the corresponding function key to

select the icon M to stop detection, when it will appear the OK icon.

7.2.2 L& Transient Record List

Step as follows:

® Press the corresponding function key to select the icon g to show

the transient record:

[ L@ TRANSIENT RECORD LIST |
cLooo 05/08/13 10:21:18 —~
cLO01 05/08/13 10:21:18 AL
cLo02 05/08/13 10:21:18 =
cLO03 05/08/13 10:21:18 i
CLO04 05/08/13 10:21:18 k2
CLO0S 05/08/13 10:21:18 =
CLO0G 05/08/13 10:21:18 ~
cLo07 05/08/13 10:21:18

01/04
ED e & 08D =

® Press the . ' key to select the transient detection record to be

displayed, and the selected line will be displayed in bold, and then press

the . key to confirm. It will be displayed in the form of a graph.
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05/08/13 10:21:18 1@ @ N
=
258 \
/\ 7N, a
N\ MNa
/ A
fAN L

i
5 JANTAY / L2
3
N
N

-258 u/ “\'/l‘ \‘/ “\'/.“

<t=0.0ms vi=0.0v v2=201v V3=-201V  WN=0.0V

<

~

®  Pressthe .' key to select the curve to be displayed, and press
the .- key to move the cursor. Hold and
®  Press to quickly move the cursor.

= . .
®  Pressthe key to return to the transient record list.

7.2.3 & Delete Transient Record
The delete icon Wonly appears when the list of transient records is

displayed, delete it as follows:

[ @ TRANSIENT RECORD LIST |
CL000 05/08/13 10:21:18 P
CLOOA 05/08/13 10:21:18 ALL
CLO02 05/08/13 10:21:18 =
CL003 05/08/13 10:21:18 i)
CL0o04 05/08/13 10:21:18 L2
CLOO5 05/08/13 10:21:18 =
CLO0B 05/08/13 10:21:18 ~
CLOO7 05/08/13 10:21:18
01/04
IEDEON = B w
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(] Press the - ' key to select the transient record to be deleted, and

the selected record will be displayed in bold.

® Press the corresponding function key to select the delete icon W, when
theicon & is highlighted in yellow, it is ready for deletion. Press the
function key to select the icon e or press the key to cancel
deletion.

®  Whenitis ready for deletion, pressthe . key to confirm the

deletion.

7.3 Inrush Current

The inrush current mode can monitor the current waveform and voltage
waveform when the electrical equipment starts. The capture record includes
RMS and PEAK.

The instrument can only store a set of inrush current waveform capture

diagrams.

7.3.1 -Capture Parameters
Steps as follow:
Press the corresponding function key to select the icon- to enter the

capture parameters.
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[ [ CAPTURE PARAMETERS |

Start threshold ~ 0050A (RMS)
Triggering channel  3A
Hysteresis 2%

Start time  09/10/14 09:14

AN N d om

Parameter Setting Step
(] Press the . ' key to select the start threshold, highlighted in

yellow, and press the . key to set parameters when it appears A ¥

arrow in the Start threshold bar.

([ ] Press the .' key to increase or decrease the value, and then

press the .- key to set next value.

Press the . key to confirm.

Set the triggering channel, alarm hysteresis, and start time in the same way.

®  Start Capture Setting Step
Press the function key to select the OK icon to set the date and time for
start capture.
The OK icon disappears, and appear the icon .
The screen displays "Capture Standby" before the start time and the icon
= keeps flashing in the upper screen.
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(] When it reaches the start time and meets the activation conditions, it will
display "capture in progress". The memory card storage will indicate in
the capture process and disappear after the capture ends.

(] If it meets the stop condition, or the instrument memory is full, the
capture will stop automatically, and the "Capture Schedule" and OK icon

will appear again.

Note: The instrument can only store a set of inrush current capture
waveforms, so the user needs to delete the previous capture before

proceeding to the next capture.

=5
Press the key to return to the waveform capture menu.

The User stops the waveform capture
The user can press the function key to select the icon M 1o stop waveform

capture, and then the OK icon will appear in the same time.

7.3.2 Display Capture Parameters for Inrush Current

Step as follows:

® Press the corresponding function key to select the icon - open

the Inrush Current Record.
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ES osionsosss am |

| CaF Inrush current |

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

Duration time ~ 20.000s

RMS PEAK @ 0o~ H @

Press the corresponding function key to select RMS or PEAK mode.

The instrument displays the RMS or PEAK current waveform and voltage,
and the user can move the cursor along the waveform curve to zoom in

or out to observe the relevant value of the waveform.

The instantaneous current value or voltage value;

Maximum instantaneous current value of the whole startup cycle;
The half-cycle current RMS value;

Maximum half-cycle current RMS value of the whole startup cycle;

The maximum instantaneous value (PEAK);

Start time and motor start cycle.
NOTE: Voltage must be present before the motor starts at a stable and correct

servo control frequency.
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7.3.3 RMS Mode
The RMS mode can display the half-cycle true effective value trend curve of the
start-up process.

3A under RMS Mode

AMAX (1) 65.1A (2) 652A (3) 65.3A
78.0

>

(FERE=2>

239
<t=0.240s  A1=65.0A A2=85.0A A3=65.0A

>

Llunder RMS Mode

MAX v 220V (A) B5.1A

264
78.0

T <

(EER-ER)

239
124

<t=0.420s V=220V A=65.0A

RMS -----

<P

Note: L2 and L3 can display the RMS curve graph of the half-cycle current and
voltage for phase 2 and phase 3 during the start-up process, which is the

same as the L1.
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The instantaneous value of inrush current under PEAK Mode
PEAK mode displays the envelope and the waveform of the inrush current
capture.

4A under PEAK Mode

AMAX (1) 66.1A (2) 65.2A (3) 65.3A (N) 0.20A
c v 52

100 -
AWA

_,\

T (EEEEEE)

-100
<t=0.060s  A1=0.00A A2=79.3A A3=-77.8A AN=OmA

(RWS) Peax [ 0 =0 W

~

Al under PEAK Mode

[MAX| (&) 91.1A

v

>

101

(BRzE8E

-101
<t=0.190s  A1=-91.9A >

(RNS) peac [0 00 =80 =0

>

Note: The screen for A2 and A3 is similar to Al, and so as V1, V2, and V3.
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Harmonic Mode

Harmonic mode can display the harmonic content rate of voltage, current
and apparent power, measure the harmonic current generated by nonlinear
loads, and analyze problems caused by harmonics, eg, the heating conditions

of neutral wires, wires and motors, etc.

8.1 Select the Sub Menu

Press the corresponding function key to select the measurement type.

Vhol 1100.0%  (2)100.0%  (3)100.0%
94.5v 161V 94.0v
+000° +000° +000°

% v

201 j ~

3L
5]
L2
10 L3
-+
~
DC 1 9 11 13 15 17 19 21 23 25
v - VA U B B

8.2 V' Phase Voltage Harmonic

Single Phase: L1
2 Phases: 2L:L1,and L2

3 phases 4 wires or 5 wires: 3L: L1, L2, and L3, -.+(expert mode)
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8.2.1 3L Phase Voltage Harmonic

Vh 05 1 19.9% (2)19.9% (3)19.9%
1.8V 1.8V 1.6V
+000° +000° +000°

% v

1004 ~

3L
(51
L2
501 3
o
I ~
l | I BT TR
pct1 3 5 7 9 11 13 15 17 18 21 23 25
a1 1 5 3 |

Expert mode is only for 3 phases connection, eg, 3x3L or L1, L2 and L3.

8.2.2 L1 Phase Voltage Harmonic

Vh 05 20.0% 1.6V +000°
max 34.2%
min  0.0% 1 THD 47.3%
% v
1004 ~
3L
L1
Lz
50 3
=
~
pct 3 5 7 9 11 13 156 17 19 21 23 25
v AN GVAN U T ==

Note: The screens of phase harmonic for L2 and L3 are the same as L1.
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8.3 Current Harmonic A

8.3.1 3L Current Harmonic

Ah03 (1) 8.0% 6.9% (3 8.0%
0.12A 0.11A 0.12A
-016° -014° -012°

8.3.2 L1 Current Harmonic

Aho3 8.0% 0.12A -660°
max 91.4%
min  0.0% @ D 8.2%

-~
3L
L1
=2
L3
=
N

pci1 3 5 7 8 11 13 15 17 19 21 23 25

BV A (VAN BUD =E0 ==

Note: The screens of current harmonic for L2 and L3 are the same as L1.
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8.4 Apparent Power Harmonic VA

8.4.1 3L Apparent Power Harmonic

VARO3 1 06% (2) 05% (3 0.7%
Q=0 +016° &= +013° Q=0 +011°

% v
5

(HERE=)

5

3 5 7 9 11 13 15 17 18 21 23 25

DC 1
[ vA 0N =80 =0

8.4.2 L1 Apparent Power Harmonic

VAh 03 0.6% +16° =1
max 0.6%  min  0.0% v(a)
% v
5 1 :
Fa
<]
L1
0 L2
L3
]
N7
5 |
DC1 3 6 7 9 11 13 15 17 19 21 23 25
OV AR va U =e) =0

Note: The screens of apparent harmonic for L2 and L3 are the same as L1.
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8.5 Line Voltage Harmonic Y

The sub-menu shows line voltage harmonics for 2 phases and 3 phases

connections.

8.5.1 3L Line Voltage Harmonic

Mo sesHe  oer0re 707 (W |
Uho03 1 0.0% (2) 0.6% (@) 0.4%
0.0v 0.5V 0.4V
+000° +113° -074°
% v

8.5.2 L1 Line Voltage Harmonic

Uh 01 100.0% 99.2V +000°
max 100.0% 1 THD 4.6%
min  0.0% THF 6.1%
%
100 ~
3Ll
L1
L2
50 L3
=]
N
DC 9 11 13 15 17 19 21 23 25

U
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8.6 Expert Mode =¥

Expert mode is only available for three-phase connections, used to display the
effects of neutral heating or harmonics in rotating electrical machines. Press

the “ 47 /¥ toselect expert mode and the icon B9 s highlighted in yellow.

There are two sub-menus, - and -

8.6.1 Phase Voltage under Expert Mode Y
The sub-menu displays the effects of neutral heating or harmonics in rotating

electrical machines.

120
. 1] +
02 03 04
05 06 07
08 09 10 ﬁ
1 12 13
14 15 16 =
17 18 19
20 21 2 L2
23 24 25 L3
-
~
3.9% 8.7% 10.1%
vV B e

8.6.1 Current under Expert Mode A
The sub-menu displays the effects of current harmonic under neutral heating

or rotating electrical machines.
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08
09 10

15
18

I
S
R
e
I
o

4.1%
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SECTION 9

Waveform Mode

Waveform mode can display voltage and current graphs, measured values,

and calculated values, excluding power, energy, and harmonics.

9.1 Select the Sub-Menu

Press the corresponding function key to select the measurement type.

1 500V (2) 500V (3) 498V (N) 02V

v

784 v
P
£
av
[4Al

0 L]
[ ]|
L3
N
N
-78.4 v
Ct= 9.3ms V=138V V2=53.0V V3=-B66.6V WN=0.2v >

rRvs (DY (CEN (I E=2 D
9.2 RMS

RMS : display the waveform of the measured signal and the true RMS value

of voltage and current within a certain  time.

Single phase: L1

[ 2 phases: 2V, 2A, L1, L2
° 3 phases 3 wires or 4 wires: 3U, 3V, 3A, L1, 12,13
® 3 phases 5 wires
o ror WEHBE MEEN ..q BEEN. 3u,3v 34 L1, 12,13
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SECTION 9

o ror BN IEEN 9. 3y, 4v, 4A, L1, L2, (3N

9.2.1 3U RMS for 3-Phase

1 87V (2) se3v (3) 86.9V

135

© (EEEEEES

-135
<t= 9.3ms Ul=24.4v U2=91.8v U3=-116V

RVIS -----

9.2.2 4V RMS for 3-Phase and Neutral Line

1 500V (2) S50.0v (3) 49.8v (N} 0.2V
78.4 T v
N\
3u
av
4A
0 L
L2
L3
N
~
-78.4 v
<t= 83ms V1=13.8¥ V2=53.0V V3=-66.6Y WN=0.2v >
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SECTION 9

9.2.3 4A RMS for 3-Phase and Neutral Line

(1) 158A (2) 1.62a (3) 1.61A (N) 0.15A

2.7 A
N
U
av
4A
0 . L1
]|
L3
N
~
-2.7 A

<t= 93ms A1=0.35A A2=1.56A A3=-184A AN=-0.15A >

Rvs [THDY (TeFD (OD) (=8 ()

9.2.4 RMS for Neutral Line

(1) 158 (@ 162A (3 161A (N) 0.15A
:

2.7

)
> - >
(EERE:E®

-2.7
<t= 9.3ms A1=0.35A A2=1.56A A3=-1.04A AN=-0.15A >

Rvs [FHDY [CEN (I0) (=) D

Note: The screen of L1, L2 and L3 is similar to Neutral Line.

9.3 THD Total Harmonic Distortion

THD . display the waveform of the measured signal within a certain period
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of time and the total harmonic distortion rate of voltage and current.

9.3.1 3U THD for Line Voltage

1 04% (2 02% (3 1.0%
135
0 //Y\

-135
<t= 93ms  U1=254v  U2=91.0v U3=-116V

RSy THD 0 EE

9.3.2 3V THD for Phase Voltage

(INEEE® ©

lv<

1 04% (2) 02% (3) 1.0%

135 v
AN
3U
3v
3A

0 [Em
E2]
L3
N

-135 v

<t= 9.3ms  U1=25.4v U2=91.0v U3=-116Y >

(RWS) THD O E=E
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9.3.3 3A THD for Phase Current

M oe% (@ 03% (@ o0.8%

27 A
A~
13U
3v
3A

0 [
2
L3
~
=27 A

<t= 9.3ms A1=0.35A A2=1.58A A3=-1.95A

(Evs) THo (WCEN (I S -
9.4 CF  Crest Factor

CF . display the waveform of the measured signal within a certain time, and

the voltage and current crest factors
9.4.1 3U CF for Line Voltage

(1 oe% (2 o03% (3 0.8%

v

27 A
N
30
3V
3A
0 [
L2
3|
N

27 A

<t= 0.3ms  Al1=0.35A A2=1.58A A3=-1.05A

(RMS] THD ----
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9.4.2 3V CF for Phase Voltage

1 142 (2) 142 (3) 142

v

78.5 v
N
&10]
3V
3A
0 1 5]
[
L3
~

-78.5 Y,

<t= 8.3ms  VI=I5.0V  V2=522v  V3=-67.1V >
(Rvs) (THDY cfF (OO (28 (00

9.4.3 3ACF for current

(1 148 (2 181 (@) 155

v
2.7 A
~
13U
Bv
3A
0 L]
L2
(=]
~
-2.7 A

<t= 9.3ms  A1=0.34A A2=1.58A A3=-1.92A

(RMS) (HDY cr ---

9.5 [ peak and Average Values of Voltage and Current
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-: Display voltage, current RMS value, maximum value, minimum value,

positive peak maximum value, negative peak minimum value

9.5.1 3U Max&Min

1 @
RMS 86.7 86.3
MAX 86.6 87.0
MIN 86.9 123
PK+ -122 -122
PK- 0.0 0.0

®

86.9
86.5
122

-123

0.0

(EEREEED)

[RWS THD | CF I [£EE [

9.5.2 4V Max&Min

RMS 50.0 50.0
MAX 50.1 50.3
MIN  50.0 49.8
PK+ 71.0 70.8
PK-  -71.1 -71.5

®

49.9
50.0
49.9
70.9

-70.9

0.0

Ve
P
l3ul
4V
laAl
151}

v 2
IL3|

v

RMS | THD | CF T EE

9.5.3 4A Max&Min
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SECTION 9

1 @ ® ®

RMS 1.58 1.61 1.61 0.14 A~
MAX 1.61 1.71 1.81 A= ﬁ
av
MIN  1.56 1.52 1.41 A aA
0
PK+ 217 2.18 2.53 0.00 A
"
PK- -2.35 -2.45 -2.07 -0.17 A~

RMS THD CF I~ EE

9.5.4 L1 T Max.&Min

v ®

RMS 500 V= 158 A~

MAX 501 V= 163 A= &
av,

MIN 500 V= 155 A~ aA

L1

PK+ 710 V= 217 A= L2
L3

PK- 711 V= 235 A~ Ll

(RMS (THD | CF T [EE |

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

The screen of L2, L3, and N is similar to L1.

9.6 [E==0. value for RMS,DC,THD, DF,CF,PST,KF
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9.6.1 Simultaneous display screen for each value under 3U

1 @ O]

RMS 5.1 5.0 5.0 V=

DC 0.0 -0.1 0.1 V= £
L]

THD 1.3 13 1.4 % A
sl

DF 1.3 13 1.5 % =

CF 150 1.50 1.48 L]

9.6.2 4V for Phase and Neutral Voltage

[ @ ® m

RMS 2.9 2.9 29 03 V=

DC  -0.1 -0.1 0.0 03 V= @
av

THD 1.5 1.3 1.5 % 4A
5]

DF 15 1.4 1.6 % E

CF  1.51 1.51 1.48 ~

PST  0.00 0.00 0.00
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SECTION 9

9.6.3 4A for Phase and Neutral Current

® @ ® ®

RMS 0.52 0.52 0.56 015 A~
THD 0.8 13 0.8 % )
av
DF 08 13 0.7 % 4A
"
CF 1.0 1.69 1.76
L3|
KF  1.04 1.1 1.03 -

9.6.4 L1 4A for Phase and Neutral Current

v ®

RMS 28 V= 052 A=~

DC 01 V= ﬁ
av

THD 1.5 % 0.6 % 4A
L1

DF 15 % 06 % =

CF 1.51 1.62 5

PST 0.00 KF  1.03

Note: The screen of L2 and L3 is similar to L1.

9.6.5 Neutral Line

The screen displays the voltage RMS value and DC value of the neutral wire and

the current RMS value.
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Alarm Mode B

Monitor whether each measured value exceeds the threshold and

generate alarm logs, up to 12800 sets, including the value for Vrms, Urms,
Arms, PST, Vcf, Ucf, Acf, Vunb, Aunb, Hz, KF, Vthd, Uthd, Vdf, W, VAR, VA, DPF, PF,
Vh, Uh, Ah, and Vah.

The user must first set the alarm threshold/hysteresis value before alarm
monitoring, and select the set parameter group. If it is a solid red dot, it means
selected, hollow red circle means not selected.

The user can transfer the stored alarm records to the PC and save them for

later viewing.
10.1 Sub-Menu

The user can press the corresponding function key to select the sub-menu.

B DETECTION SCHEDULE J

Start Time 11/10/14 10:17

Stop Time 11/10/14 11:18

=6 0 0 (@0 & [Fokn
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SECTION 10

102 B8 Alarm Setting

-: The user can set and modify the alarm parameter.

[& ALARM MODE |

® 01 Vrms 3L > 0110V 01s 1%
© 02 Urms 3L > 0200V 10s 2%
©03 Arms N > 0100mA 20min 5%
©04 Vh 05 3L >  0.00% 00s 1%
© 05 Vthd 3L > 0.20% 02s 1%

1/8
1 1 1 1 1

Press the arrow .-.- to view values vertically or horizontally.

Steps for setting an alarm

Press the . to set the value, appearing A ¥ arrow.

[ J

®  Pressthe .- key to input the value for Vah, Ah and Uh, and then
press the. key to confirm.

® Use the same method to set other values.

(] Move the yellow cursor to the first column, press the. key to select
the alarm that has been set. A solid red dot item indicates that it has
been selected. When it meets the conditions, the instrument can trigger
an alarm and generate an alarm log. Repeat the above step to cancel
selecting the alarm.

) . .
(] Press the key to return to the Detection Schedule interface.
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SECTION 10

10.3 IH  Detection schedule

H . Setting the start time and stop time for the detection schedule.

[E@ DETECTION SCHEDULE |

Start Time 11/10/14 10:17

Stop Time 11/10/14 11:18

B56 0 W i O Sk

10.3.1 Step 1: setting start time and stop time
®  Pressthe . - key to select the start time, highlighted in yellow,

and press the . key to enter, appearing A ¥arrow. Press the.

' key to increase or decrease the value, and press the .- key

to select the value needing to be modified.

®  Pressthe . key to confirm the start time.

(] Repeat the above step for setting the stop time.

Note: The stop time must be greater than the start time.

10.3.2 Step 2: Start alarm detection

Press the corresponding function key to select the OK icon. The instrument will
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SECTION 10

start alarm detection.

® The OKicon disappears, replaced by the M- icon.

®  When waiting to start detection, the instrument screen displays
"detection standby", and the I icon flashes in the display bar at the top
of the screen.

®  After the alarm detection starts, the screen will display "detection in
progress".

®  After the completion of alarm detection, the instrument will display
"detection schedule". The OK icon appears, user can set new alarm

detection again.

10.3.3 Manually stop alarm detection
Before the stop time, the user can press the corresponding function key to
select the M- icon to manually stop alarm detection. After stopping, the OK

icon will display again in the same position.

10.4 @ Alarm Log

& . display the up to 12800 alarm logs. Press the corresponding function
key to select the icon - to view the alarm log.
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SECTION 10

[ @ ALARM LIST

08/10/1308:25 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

08/10/1309:25 L2  Wthd =0.2%  05% 3.00s

08/10/1308:25 L3 Vthd  >0.2% 05%  3.00s

08/10/1308:25 L1 KF =0.20 0.50 3.00s

08/10/13 08:25 L2 KF =0.20 0.50 3.00s

08/10/13 09:25 L3 KF =0.20 0.50 3.00s
006/008

E)
=
E

(RHMEERE

UEED D N > E =

Parameters to be
Default unit Units with suffix Example
monitored
2.5 for 2.5A
m for mA
Arms A 423m, denotes
k for kA
423mA
326 indicates
326V
Vrms/Urms Y k, denotes kV
1.2k indicates
1.2kV
W parameter:
K for
315 means 315W
kW/kVar/kVA
W/Var/VA W/Var/VA W parameter:
M, means
5.8k means
MW/MVar/MVA
5.8kW.
50.00 indicates
Hz Hz
50.00Hz
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SECTION 10

105 & pelete Alarm Log

Step as follows:

Press the corresponding function key to select the icon -, when it is
highlighted in yellow = itindicates that it is ready to delete. Press the
function key again to cancel the deletion. When the icon- becomes gray,

it indicates it is not selected.

When it is ready for deletion, press the . key to delete the alarm log.

[ ALarm LIST
081013 09:26 L1 [VALID3  =02%  0.5% 3.00s
081013 09:25 L2 VAL =02%  0.5% 3.00s

-~
0BM10/1309:25 L3 |VARIDZ =02%  0.5% 3.00s ;
08/10/1308:25 L1 AhDS =02% 05% 3.00s L2
08/10/1308:25 L2  AhDS =0.2%  0.5% 3.00s =
08/10/1309:25 L3  AhDS =0.2%  0.5% 3.00s ]
081013 09:256 L1 Und7 =02%  0.5% 3.00s g

08M10/1309:25 L2 Un07 =0.2%  0.5% 3.00s
001/008

DN &> B o
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SECTION 11

Trend Graph Recording Mode

Records the measured parameters selected in Setup/Trend Graph Recording

Mode

11.1 Choose the Sub Menu

The user can press the corresponding function key to select the icon at the

bottom of the screen.

[ RECORDING SCHEDULE

Setup

Start Time
Stop Time
Record Period

File Name

Lar,

13/10/14 09:24
13/10/14 10:22
1s

c22

-} & 1 BN -

Press the corresponding function key to select the OK icon to start recording.

11.2 B Recording Schedule
(=" wiuxoma G|
[[H_RECORDING SCHEDULE |
Setup Lar.
Start Time 13/10/14 09:24
Stop Time 13/10/14 10:22
Record Period 1s
File Name c22
=G N N S o ok
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SECTION 11

11.2.1 Steps for setting parameters for recording
®  Pressthe .- key to select Setup, highlighted in yellow, and then
press the ., appearing AV arrow.

®  Pressthe .- key to choose the parameter group from kar, to

@:, and then press the . key to confirm.

®  Pressthe .- key to choose the start time, highlighted in yellow,

and then press the - key to enter, when appearing AV¥ arrow, press

the.- key to increase or decrease the value, press the .-

key to switch year, month, day, hour, and minute.

[ ) Press the - key to confirm the start time.

Repeat the above step for setting the stop time.

Note: the stop time must be greater than the start time.
®  Pressthe -' key to choose the record period, and press the
. key to enter, appearing A ¥ arrow.

(] Press the -' key to increase or decrease, choosing 1 second, 5

seconds, 20 seconds, 1 minute, 2 minutes, 5 minutes, 10 minutes, or 15

minutes.

®  Pressthe . key to confirm the record period.

Press the -' key to choose file name, highlighted in yellow, and

[ ]
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SECTION 11

press the. key to edit the file name. The length can not exceed 8

characters, selecting from A-Z and 0-9 and there should be no spaces in

the middle of the file name.

® Press the -' key to display one character, and press the .-

key to switch to the next character.

®  Pressthe . key to confirm the file name.

11.2.2 Start Recording

® Press the corresponding function key to select the OK icon, and the
instrument starts recording at the start and stop times set by the user.
When the OK icon disappears, appearing the M- icon.

®  Before the start time, the instrument will indicate“recording standby”,
and at the same time the = icon will keep flashing.

(] When it reaches the start time, the instrument indicates "recording in

progress".
[ G RECORDING IN PROGRESS |
Setup Lar.
Start Time 11/10/14 10:43
Stop Time 11/10/14 10:46
Record Period 1s
File Name A18
N O
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When it reaches the stop time, the recording schedule and the OK icon will

appear again at the bottom right corner of the screen), and the recording will

automatically stop.

11.2.3 Actively stop the recording

Before the stop time, press the yellow function key to select the M- icon at

the lower right corner of the screen and the recording will stop automatically.

The OK icon appears again.

11.3 =8 Graph Recording Parameters Setting

[ L= TREND MODE |
eUrms oUthd olcf o Uunk oHz
oVrms *Vthd oVcf oVunb oPST
o Arms o Athd oAcf o Aunb oKF
oW oVAR oVA
oPF ocos otand
o?

o?

fosgl - f - F o-f ' ° |

Steps for setting recording:

Take Parameter Group 1 for example

®  Press the function key to select the IO icon, highlighted in yellow.
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SECTION 11

® Press the .-.. key to select the parameter, and press the

. key to confirm. After confirmation, there is a solid red dot in front

of the parameter.

Value Description
Urms True RMS value of line voltage
Uthd Line voltage harmonic distortion rate (2¢, 3¢)
Ucf Line voltage peak factor (2¢, 3¢)
Uunb Line voltage unbalance (2¢, 3¢)
Hz Grid frequency
Vrms Phase voltage true rms
Vthd Total harmonic distortion of phase voltage
Vcf Phase voltage peak factor
Vunb Phase voltage unbalance (2¢, 3¢)
PST Short-term voltage flicker
Arms Current RMS
Athd Total harmonic distortion of current
Acf Current Peak Factor
Aunb Current unbalance(2¢,39¢)
KF K factor
w Active power
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SECTION 11

VAR Reactive power

VA Apparent power

PF Power Factor

DPF Displacement Power Factor

Tan Tangent

Tangent | See note here (related to harmonics)

o7
o7

[ k= TREND MODE |
eUrms oUthd olcf oUunb oHz
oVrms e V/thd oVcf oVunb oPST
oArms o Athd oAcf o Aunb oKF
oW o VAR oVA
oPF ocos otan®
o?
o?

fogy - f X -8 N |

These two lines involve the recording of 4 different harmonics, including Vah,

Ah, Vh, and Uh. For each harmonic, the user can select harmonics order to be

recorded from 0 to 50, or only record odd harmonics.

The steps are as follows:

® Enter the parameter to be recorded: the cursor is highlighted in yellow.
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SECTION 11

Press the . key, when it appears A ¥ arrow, press the .-

key to choose harmonic parameter from Vah, Ah, Vh and Uh. A solid red

dot means it is selected, press the . key to confirm, highlighted in

yellow.

Choose the Start Order, highlighted in yellow. Press the . key, when

it appears the A ¥ arrow, press the -- key to choose harmonic

order, and press the . key to confirm. Press the .. key to

enter the next item.

Choose the Stop Order, highlighted in yellow. The stop order must be

greater than the start order. Press the . key, when it appears the A

V¥ arrow, press the-- key to choose stop harmonic order, and

press the .key to confirm. Press the .. key to enter the next

item.

0dd Only

Press the . key to confirm the selection or cancel the selection, a

solid red dot indicates that it is selected.
Selection: the instrument only records the odd harmonics of the two
harmonics group

Not selected: the instrument records all harmonics, including even
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SECTION 11

orders.

11.4 @ Record List

@  press the corresponding function key to select the - icon to view

the data.
[ ¥ RECORD LIST |
A 28/00/14 12:08 > 28/09/14 12:07
B 28/09/14 1327 > 28/09/14 13:31
A18 11/10/14 10:43 > 11/10/14 10:46
01/01
ED ED S & =D =

11.5 B pelete Record List

The steps are as follows:

®  Pressthe .- key to select the record to be deleted, the selected
field will be displayed in bold.

®  Press the corresponding function key to select the - icon, when the
icon is highlighted in yellow, < itindicates that it is ready to delete,
and then press the corresponding yellow function key to cancel the

deletion status, and the icon is gray-.

®  Whenitis ready to delete, press the . key to delete the selected

record.
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——gmaa iy

[ @ recoropLsT |
A 28/09/14 12:06 > 28/09/14 12:07
B 28/09/14 1327 > 28/09/14 13:31
A18 11/10/1410:43 > 11/10/14 10:46
o1/01
NS > = o

11.6 Record Parameter

11.6.1 Recording of relevant information

| @ RECORD PARAMETERS |

File Name B
Start Time 28/09/14 13:27
Stop Time 28/09/14 13:31

Record Period 1s

01/26
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SECTION 11

11.6.2 Recording Graph

28/09/14 13:28:18 Urms
1 ae0v (2) 200v (3) 7.0V
80.6v
A
3L
i
48.2v
L3
~
15.8v Ty
s> 00 10 20 30 40 50 00

Line Voltage RMS, exclude the maximum, minimum, and average values

Note: When the value of the position indicates “----", it means there is an

error or missing value in the record.

I MIN-AVG-MAX Mode

After this mode is activated, the curve point value is the average value of the
total sampling points in the display period. If the display period is 20 seconds

and the sampling period is 1 second, then the curve point value is the average
value of 20 points in the display period. It is more accurate, but the display

speed is relatively slow.
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SECTION 11

Recording Graph Screenshot:

28/09/14 13:28:00 Urms
1 460V (2) 200v (3 67.0V

v

80.6v
-~
3L
i
482y
L3
~
15.8v o

min> 27 28 28 2

B
mayy ] 1 1 1 |

Since the MIN-AVG-MAX mode is activated and each point on the curve

represents the arithmetic average over the display period, the display is more

accurate and there is no data loss, but the display speed is relatively slow.

Cursor position time = ninmna u|
—

280098/ 14 13:27:200 Vel
Gray indicates that MIN-AVG-MAX P Press the- 'button to
mode is not activated, press the o W, select the corresponding
N
. . ISy
corresponding yellow function key to 100 L-z
~
activate it
w0
min: 27 2 = s @ 32
Recorded value at the point in time at i D B B S

which the cursor is located
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SECTION 11

28/09/14 13:27:45 Ucf
1.15 < 1.21 < 1.30
200 '
A~
3L
£ Eotient o2 | s | as l-z
1.00
L3
~
0.00 : - y T
min> 27 28 29 30 31 32
may ] 1 1 1 |

Graph: Ucf of L2 including the maximum, minimum, and average values

28/08/14 13:27:00 W
546.1W

551.5
-~
b3
I

547.4
L3
~

543.3

min> 27 28 29 30 31 32
magy ') §F F §

Graph: The sum of three-phase active power, including the maximum,

minimum, and average values

- If the MIN-AVG-MAX mode is not activated, it will only display the
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graph composed of 60 record values, and the speed is faster.

28/00/14 13:27:00 Uct
1.14
200
Py
B
PN T TN T VY T Y S L L L -
1.00 L2
L3
-
0.00 | ! } ;
min> 27 28 2 30 3 2

Graph: Ucf of L2 excluding the maximum, minimum, and average values

28/09/14 13:27:05 w
546.2W

551.5
-~
3
I

547.4
=3
~

543.3

min> 27 28 29 30 3 32

Graph: The sum of three-phase active power, excluding the maximum,

minimum, and average values
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SECTION 11

28/09/14 13:27:35 w 28/09/14 13:28:20
6.823Wh
551.5
-~
p3
2
547.4
L3
~
543.3

min> 27 28 32

29 30 31
0 (x] 0 O O ==

Graph: The sum of three-phase active energy, excluding the maximum,

minimum, and average values

Energy Calculation Steps:

®  Press the corresponding function key to select the icon =N o
activate energy sum mode. The current cursor time is the start time of
energy calculation.

®  Pressthe .- key to move the cursor to the point where calculation
stops. The instrument automatically calculates the electric energy from
the start time to the stop time.

Note: When the cursor moves to the left, it cannot exceed the position of the

start time.
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11.6.3 Time required to open the trend graph curve at different time scales

Sampling Period: one second

Display Time(60
1 point Waiting Time
points)
5days 2hours 30seconds
2.5days 1lhour 15 seconds
15hours 15minutes 4 seconds
10hours 10minutes 2 seconds
Shours S5minutes 1 second
lhour Iminutes 1 second
20minutes 10seconds 1 second
S5minutes 5seconds 1 second
Iminute 1second 1 second

®  Press the yellow function key to select the corresponding icon D or
2 to change the scale.

() Press the -. key to move the cursor.

®  Pressthe . ' key to choose various phase curve.

®  The above operations may also cause the value to be obtained and

calculated again.

11.6.4 The maximum time set for trend graph recording

The longest recording time is based on the number of selected recording
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parameters and the sampling period.

Parameter Sampling Period Maximum Time
123 1second 10 days
1~20 1second 62 days
123 5seconds 50 days
1~20 S5seconds 300 days
123 Iminutes 600 days
1~20 Iminutes 3600 days

From the above data table, it can be seen that the fewer parameters selected,

the larger the sampling periods, and the longer the maximum recording time.
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SECTION 12

Power and Energy Mode W m

m: online power and energy mode

m: power and energy mode

The function and operation mode of the two modes are the same.

1 @ ® 1 @ ®
w 0.00 0.00 0.00 — w 0.00 0.00 0.00 ~
Wh 00.000 00.000 00.000 % Wh 00.000 00.000 00.000 3L
VAR 3 000 3 000 2 000 = VAR B 000 3 000 3 0.00 2
VARh 3 00.000 300000 3 00.000 = VARh 2 00.000 300000 S 00.000 =
o o -
%£00000  *00000 *o00000 X +00000 *00.000 %o00000 X
VA 0.00 0.00 0.00 VA 0.00 0.00 0.00
VAh 00.000 00.000 00.000 VAh 00.000 00.000 00.000
w. [ o= E=0 ED e w. G ¢~ =0 ED N

12.1 Sub-Menu

The user can press the yellow function key to select the corresponding icon.

START: 14/10/14 08:35:29 STOP: 14/10/14 08:38:53
i ® ®
w 159.0 268.9 375.4 e
Wh 09.014 15.244 21.275 3L
L
VAR = -16.97 + .28.85 = -30.70 =
VARh 3 00963 3 01.631 3 01.743 ]
= 00.000  * 00.000 = 00.000 X
VA 159.1 269.2 376.0
VAh 09.013 15.274 21.306
w. o= H @
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SECTION 12

12.2

Display active power, reactive power (capacitive and inductive) and apparent

power.

Power Consumption

12.2.1 3L Power Consumption

12.2.2 L1 Power Consumption

START: 14/10/14 08:35:29 SToP: 14/10/14 08:38:53
1 @ ®
w 159.0 268.9 375.4 o
Wh 09.014 15.244 21.275
L
VAR = -17.02 = -29.12 = -30.64 =
VARh 5 00.963 3 01.631 3 01.743 =
£ 00000 = 00000 = 00.000 R
VA 159.0 269.5 376.0
VAh 09.013 15.274 21.306
w. B 0= H &

w 159.1 PF 0.999 ~

Wh 00.000 E

VAR  * -17.01 cos(® 0.994 =

VARh 3 00.000 =
= 00.000 tan®  -0.106 X

VA 159.1

VAh 00.000 OVA  -006°

l O H

Note: The display of L2, and L3 is similar to L1.
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SECTION 12

12.2.3 PF-  power Factor
Only when it displays 3-phase, the instrument will display the - icon,

press the corresponding yellow function key to display relevant information.

1 @ ®
PF 0.999 0.997 0.998 =
3L
2
cosd  0.994 0.994 0.996
B3
=
tand  -0.107 -0.108 -0.081 X
OVA  -006° -006° -004°
[ K 1 1 ¢ |

12.2.4 3-phase sum of power consumption

Select the button 3 in the right of the screen

i @ ®
PF 0.999 0.997 0.998 ~
3L
e
cos 0.994 0.994 0.996
L3l
3
tand -0.107 -0.108 -0.081 ~
OVA -006° -006° -004°
(LA I I T |
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SECTION 12

12.2.5 3-phase arithmetic mean

Select the button X in the right of the screen to display 3-phase arithmetic

mean of power factor, displacement power factor, and tangent.

1 @0
|PF| 0.998 Y
3L
2
|cosd] 0.994
B3
[ ]
[tan®] -0.097 X

12.2.6 Power Generation
Display active power, reactive power, apparent power, active energy, reactive
energy, and apparent energy

3L Power Generation

START: 14/10/14 08:51:32  STop: 14/10/14 08:53:21
1 @ ®
w -159.1 -269.0 -375.4 o
Wh 04.817 08.143 11.366
[
VAR = 16.98 = 28.89 = 30.61 =
VARh 3 00.000 3 00.000 3 00.000 =
£ 00514 = 00.875 = 00.927 X
VA 159.1 269.5 376.0
VAh 04.818 08.162 11.384
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L1 Power Generation

START: 14/10/14 08:51:32  STOP: 14/10/14 08:53:21
v ()
w -159.1 PF 16.99 ~
Wh 04.817 3L
L1
VAR = 16.99 cos® 16.99 =
VARh 3 00.000 3]
+ 00.514 tand  16.99 X
VA 159.1
VAh 04.818 OVA  +173°
D D &= B @

Note: The display of L2, and L3 is similar to L1.

12.2.7 I3 start time of calculating power and energy
Press the corresponding yellow button to select the EH  icon to start
calculation.
START: 14/10/14 08:54:46
[ @ ®
w -159.1 -268.9 -375.4 ~
Wh 00.265 00.448 00.625 3L
[ |
VAR = 17.01 = 2893 + 30.80 =
VARh 3 00.000 3 00.000 5 00.000 |
% 00.028 = 00.048 = 00.051 X
VA 159.1 269.5 376.0
VAh 00.265 00.449 00626
w. [P =0 0 EEm
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12.2.8 -Stop time of calculating the power and energy
Press the corresponding yellow button to select the - icon to stop

calculation.

START: 14/10/14 08:54:46 SToP: 14/10/14 08:55:25
1 @ ®

w -159.1 -268.8 -375.4 —~
Wh 01.723 02.913 04.067 %
VAR = 17.00 T 2012 T+ 30.63 L2
VARh 3 00.000 3 00.000 3 00.000 =

+ 00.184 =+ 00.314 T 00.331 5
VA 159.1 269.5 376.0
VAh 01.723 02.919 04.073

12.2.9 -Power and Energy reset to zero

Press the corresponding yellow button to select the - icon to reset
the energy to zero, when it is highlighted in yellow = itindicates itis
ready to delete, then press the corresponding yellow button to select
the- icon to cancel the deletion.

When it is ready to delete, press the . key, and all consumed or

generated energy values will be reset to zero
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SECTION 13

Turn Ratio Mode

The main function of CT transformation ratio mode: online measurement
of the current transformer in operation, the primary and secondary current of
the transformer, and the transformation ratio.

It can measure up to four channels of current at the same time. Different

current sensors or current clamps can be selected.

13.1 CT Turn Ratio Interface

®  Real-time values for four channels of current
(] Turn Ratio Setting
®  Turn Ratio Display

CT ratio set 0500 / 05 A

I oA (@ oA (@ 0A (N oA

L1/L2: --- L1/L3: ---
L1UN: - L2/L1: ---
L2/L3: - L2/N: ---
L3/L1: --- L3/L2: ---
L3/N: - N/L1: ---
NiL2: --- NL3: ---

13.2 Turn Ratio Setting

Press the . key to set the turn ratio, press the . -.- arrow
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SECTION 13

. > .
key to adjust the value, and then press the . or key to confirm. The

turn ratio is based on 5A by default. When any current is 0, it will display ---.

CTRATIO

CT ratio set 0500 / 05A
(1) 3.08A (2) somA (3) OmA (N) OmA
L1/L2: 308.00/5A L1/L3: ===
L1/N: === L2/L1:  0.0811/5A
L2/L3: --- L2/N: ---
L37/L1: - L3/L2: ——
L3/N: --- N/L1: ==
N/L2: --- N/L3: -
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Phase Mode

Press the w key to enter phase mode. It displays the absolute value, phase

and unbalanced degree of the voltage or current at the fundamental frequency,

and the corresponding vector diagram.

14.1 3V Vector Diagram
It displays the absolute value of the phase voltage at the fundamental
frequency, the phase angle of the phase voltage relative to the current and the

unbalance of the phase voltage.

@‘

Vil 204v -
v2| 201V
v3| 204V

b12 18°
023 19°
031 120"

(BREEzE>

Vunb 0.4%

L 1 1 1 1 Icy

The display of 3U, and 3A Vector Diagram is similar to 3V Vector Diagram.

14.2 L1 Vector Diagram

It displays the absolute value of the phase 1 voltage (V1) and current (A1) at
the fundamental frequency and the phase angle(¢VA) of the phase 1 voltage

relative to the current.
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SECTION 14

V2] 204V O®
|a2|  1.48A

o

v 3u

v

OVA  184° ~ B3R

(5]

L2

L3

~

| K 1 B ¥ W

Note: The relevant information display of L2, and L3 is consistent with that of

L1.
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Voltage and Current RMS Mode

V/A
Press the - key to enter Voltage and Current RMS Mode, it displays the

effective values of four channels of currents and voltages.

(&) v

©) 0.00A 0.0v

@) 0.00A 0.0v

® 0.00A 0.0v

(O] 0.00A 0.0v
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Snapshot Mode

Main Function:
® Capture up to 60 screen images for analysis and reference
e Show previously saved screenshots

Users can transfer saved screenshots to PC via USB.

16.1 Snapshot

Press and hold the @ key for about 3 seconds to capture a screen,
including , I-lll-, w 3 m, 5 , B ) >=¢

During screenshot, the @ icon will replace the currently active mode icon
, I-'-"-, w 5 Tﬁ', o , @, and 2=€ atthe top left of the screen.
When releasing the @ key, the active mode icon reappears in the same
location. At this point the instrument has saved the screen image.

Reminder: The instrument can store up to 60 screenshots. If the user wants to
capture pictures again, first upload the required pictures to the computer via

USB, then delete the screenshots in the instrument and capture new pictures.
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[ == 0/a a4 C1 |
[ @ sMAPSHOT LIST |

H14/10/14 14:12
H14/10/14 14:14

14/10/14 14:33
14/10/14 14:33
14/10/14 14:33

H14/10/14 14:11
H14/10/14 14:11
H14/10/14 14:11
H14/10/14 14:12
5 14/10/14 14:12
H14/10/14 14:12

01/01

UED UFED N &> D =

16.2 Function of Snapshot

Press the key to enter the snapshot list.

[ SNAPSHOT LIST |

R 14110114 14:11
lna. [ 14/10/14 14:11
4710714 14:11
L [ 14/10/14 14:12
14110714 14:12
B ) 14/10/14 14:12

B H 1411014 14:12
Eli— 14/10/14 14:14
: H 14110114 14:33
H14710/14 14:33
H 14710114 14:33

0t1/01

G OED N &> D =

16.2.1 @ screenshot image list

Under any mode, the user can press the key to directly enter the

screenshot list to browse.
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16.2.2 Browse a screenshot

Step as follows:

® Press the key, the instrument will display the @  iconand

snapshot list.

® Press the . ' or .. key to select the screenshot to be

displayed, and the time and date numbers of the selected screenshot will

be displayed in bold.

® Press the. key to display the selected screenshot when the upper left

of the screen will continuously display the icon and the recording

graph, eg, [T

) .
® Press the key to return to the screenshot list.

16.2.3 - Delete Screenshot Image
Step as follows

Display the screenshot list.

® Press the . ' or.. key to select the screenshot to be

deleted, the time and date of the selected screenshot will be displayed in
bold.

® Press the corresponding function key to select the - icon. When it is
highlighted in yellow = , it indicates it is ready to delete, press the
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SECTION 16

corresponding function key again to cancel deletion.

®  Whenitis ready to delete, press the . key to confirm to delete the

selected screenshot
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SECTION 17

Temperature and HOLD

17.1 Temperature Interface

0,
Press the key to enter the temperature. It displays the current ambient

temperature with three temperature settings, including Celsius, Fahrenheit,

and Kelvin.

[[B] == 41014 1444 CW |
[ SNAPSHOT LIST |

B 14110114 14:11 B 14/10/14 14:12
i 4/10/14 14:11 ECllv—) 14/10/14 14:14
: 4/10/14 14:11 B [\ H14710/14 14:33
HL~— [ 14/10/14 14:12 DunC [ 14/10/14 14:33
] 14/10/14 14:12 14/10/14 14:33
v 14/10/14 14:12

01/01

D 0 N > S =

17.2 HOLD Mode

&
Under any test mode, press the &EEE key to enter the HOLD mode to
suspend the measurement, and the value at the moment of suspension will be
displayed. When switching the mode or pressing the E key, the HOLD

mode will be canceled. When entering the HOLD mode, the status bar at the

117
S510
SALES OFFICE Power Quality Analyzer
Email: sales@eaqglotest.com www.eaglotest.com
Tel: +86 020 31529626 Eaglotest Technology

Add: Building 4, No.18 Keyuan Road,
Baiyun District, Guangzhou, Guangdong, China



SECTION 17

top of the screen will display a yellow HOLD sign, and the yellow HOLD sign will

disappear when the HOLD mode is canceled.

HOLD
(1) 000A (2) 000A (3) 0.00A (N) 0.00A

2.0

-20
<t=10.0ms A1=0.00A A2=0.00A A3=0.00A AN=0.00A

rvs (D) (NCEN (00 =8 (00

"7 (EENE:ER)
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SECTION 18

Help

?
Press the WS key to learn about the information about the functions and

symbols used in the current mode.

v Phase-to-neutral Voltage FFT
A Line current FFT

VA Phase-to-phase voltage FFT
u Phase-to-phase voltage FFT

WA  Select display filter
=4  Expert mode (harmonic sequences)
A2  Zoom out

P Zoom in
4P Select harmonic order[050]

GoM ] 8 1 1
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SECTION 19

Upload Data to the computer

Copy the data from the CD to the computer via data transfer software;
Connect the instrument to the computer with the USB cable and turn on
the instrument;

®  (Click Power Quality Analyzer.exe on the computer to open the data
software;

®  Wait for the software to automatically search and connect the
instrument.

Note:

® The data in the instrument will not be deleted after being transferred to
the PC.

®  When the instrument is under detection, including trend graph
recording, transient capture, inrush current or alarm detection, waiting

or in progress, the PC cannot read the measurement data of the

instrument.
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SECTION 20

Battery Charging

®  When the charger is used to connect the instrument to an external AC
power source, the instrument will charge the internal rechargeable
battery by itself.

®  To ensure the safety and ensure the normal operation of the charger, be
sure to turn off the power when replacing the rechargeable battery.

® Do not throw batteries into the fire

® Do not place the battery in an environment higher than 75 degrees.

® Do not short-circuit the battery.

®  After the battery is fully charged, please unplug the charger if you do not

use an external power supply.

2. Battery Replacement

A Inorder to ensure safety, it is recommended to use the original battery to
replace it.

The steps are as follows:

® To eliminate the risk of electric shock, disconnect the power source and the
connected equipment.

o Check whether shut down the instrument.

e Unscrew the screw on the rear cover of the instrument with a Phillips
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SECTION 20

screwdriver, and open the rear cover of the instrument.

o Carefully take out the old battery and replace it with a new original battery.
Pay attention to the polarity of the battery. The end with the silk screen "+" on
the circuit board under the battery slot is the positive pole.

e Cover the rear cover of the instrument and tighten the screws.

® Reboot to make sure the battery is installed.
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SECTION 21

Packing List
21.1  Configuration and Accessories
No. Items Quantities
1 Instrument 1
2 Instrument Bag 1
S-008, S-070, S-105, S-150, 4 for
3 Current Clamp
each, optional
4 S-200JF Rogowski Coil 4, standard
s Test Lead 5, one for each color, yellow,
green, red, blue, black
6 Crocodile Clip 5
7 Test Probe 5
8 12.6V 1A Charger 1
9 USB Cable Lead 1
10 (ON:] 1
18650, rechargeable lithium
11 battery, battery with 9
protection board
12 32G Memory card 1
User Manual, Warranty Card,
13 1

Certificate of Conformity

Optional Rogowski coils: S-100JF (100 mm) and S-300JF (300 mm).
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SECTION 21

21.2 Weight
No. Items Weight
Appro 1.6kg, including
1 Instrument
battery
2 S-008, optional Appro 170gx4
3 S-070, optional Appro 556gx4
4 S-105, optional Appro 558gx4
5 S-150, optional Approl.2kgx4
Appro 325gx4, including
6 S-200JF, standard
battery
7 Test Lead/Charger Appro 900g
Appro 15kg, including
8 Total Weight
package
Note:

®  Weare not responsible for other damages caused by the use of this

product.

®  The contents of this user manual do not justify the use of the product for

special purpose.

® The Company reserves the right to modify the contents of the user
manual. In the case of modification, no further notice will be given.
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