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Introduction

SA2110 power quality analyzer adopts DSP+ ARM dual processor hardware platform and

embedded operation system, which can calculate a large number of electrical parameters and

process all data quickly. The device offers extensive and powerful measurements functions to

check power distribution system, so it can detect quality of power grid and electrical

characteristics rapidly and conveniently. The analyzer has large-touch screen color LCD

display interface, and easy-to-use keyboard.

Main features:

Waveform real-time display(4 voltages/4 currents)

Half cycle RMS measurement (voltage and current)

Both key and touch screen operations are supported

variety of optional current clamps

Measure DC component

Measurement of harmonics can be up to 100 times.

Transient capture

Vector, Trend, Bar Graph and events table display

Active power, reactive power, apparent power and energy, shift power factor and
true power factor

Three-phase unbalance (voltage and current)

Flicker

Inrush current

Detection and record of Dips& Swells, Voltage Rapid Change, Interruption.
Detect according to EN50160 or grid with user-defined limit.

Invert efficiency

data storage and screenshots (can be replayed or output to a PC)

Through the LAN interface PC can keep real-time remote communication
with the Analyzer, operate the Analyzer and download measurement data.
Built-in 32GB memory card.

WIFI communication is supported.
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The Analyzer and its accessories

SA2110 Power Quality Analyzer 1

® U disk (PC software + manual) 1
® Measurement Guide 1
® 2-meter-long Voltage Test Leads (with 4mm caliber banana plug) 5
® Alligator Clips 5
® Power adapter 1
® Power cord 1
® Soft Carry Bag 1
® Hang strap 1
®  Sticker of input port 1
®  Colorful identification clips (used on clamps) 20

Options

- Package

® M53-1 Hard Protection Case

-AC Current Transformer

CO1-5A
C02-100A
C03-200A
C04-1000A

-AC/DC Current Transformer
® (C05-1000AD

-AC Rogowski Caoil

® C06-1500A
® CO07-3000A
® (C08-6000A

-Voltage Magnetic Connector

-Beidou/GPS receiver
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General Safety Information

The Analyzer is designed and produced according to IEC61010-1 strictly, and complies with
CAT I11 1000V, CAT IV 600V and pollution degree Il. Learn about below safety precautions to
avoid personal injury, and damage to the Analyzer or any other products connected to it.

To avoid electrical shock or fire:

Review the instructions of the manual before use of the Analyzer and its accessories.
Read all instructions carefully.

During live-line work, at least two people must be present, one operate while the other
supervise.

Do not operate the Analyzer around explosive gas, vapor or in environments with a
relative humidity greater than 90%.

Use the Analyzer as specified, or the protection provided by the Analyzer might be
impaired.

Use only insulated current clamps, test leads and power adaptor as supplied with
the Analyzer, or indicated as suitable for the Analyzer.

Before use, inspect the Analyzer, current clamps, voltage test leads, power adaptor
and accessories for mechanical damage and replace when damaged. Look for cracks
or missing plastic. Pay special attention to the insulation surrounding the connectors.
Verify operation of the Analyzer by measuring known voltage

Remove all current clamps, test leads and accessories that are not in use.

Always connect the power adapter first to the AC outlet before connecting it to the
Analyzer.

Do not touch high voltage: voltage>AC RMS 30V, or DC 60V.

Use the ground input only to ground the Analyzer and do not apply any voltage.

Do not apply input voltage above the rating of the Analyzer.

Only use correct measurement standard category (CAT), voltage test leads, Alligator
Clips, current clamps and power adapter for measurement..

Do not apply voltages in excess of the marked ratings of the voltage test leads or
current clamps

Comply with local and national safety standard. In dangerous environment where
the live wires are exposed, personal protection equipment such as approved rubber
gloves, facial protection and flame-retardant clothing must be used to prevent
electric shock and arc discharge damage.

Pay special attention when connecting or removing flexible current probes: power
down the device being tested or put on suitable protection suit.

Do not insert metal objects into connectors.

Use only power adapter provided by the Analyzer.
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Chapter 1 Getting started

User could learn the basic operation of the device through this chapter.

1.1 Overview of the Analyzer

Suin Power Quality Analyzer
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@®: touch screen

@: keyboard area

(®: charge indicator

@: voltage input terminal

®: input terminal of current clamp

®: GND input terminal

@: power adapter interface

(®: GPS/BEIDOU receiver interface
®: USB-Host interface

@: LAN interface

Suin Instruments Co., Ltd.



SA2110 Power Quality Analyzer

User’s Guide

1.2 Function Description of Keys

O |

_4

1. Power on/ off function. 2. Mandatory
power off: in power on status, press this key
for about 5 seconds, the Analyzer will be
forced to power off.

Brightness adjustment: Press this button
repeatedly to adjust the lightness of the
screen.

Main menu key: enter into main menu

M / . .
a interface quickly.
),m} Setup key: enter into interface of parameter
& J setting quickly.
( )
)k Fn | Function key: turn on/off the function icon.
fs%ﬁj Save key: save screenshot.
[ Aot Cursor key: turn on/off the cursor icon in
(i | some functions.
D) Run/Hold key: After measurement begins,
! .
(Run/HoIdJ‘ switch between run/hold data refresh, run

data refresh is enable by default.

Direction key: can move cursor
Enter key: press this key to confirm current
select

a»

Charge indicator:red: still in charging
green: charge completely

In below text, use [*] to represent corresponding key.
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Icon function

Main menu icon, function same as | "¢

Setup icon, function same as [ % |

g

H H :" Save |
Screenshot icon, function same as { sereen |

[I].]. Run/Hold icon, function same as R

£l Function icon, function same as = "
SRR —— !Bat_tery capacity indicator, greenindicates enough, red
indicates low.
[dy | Charge indicator.
[+ Charge Complete.
B -] USB flash disk has connected.
. Wired network has connected.

Wireless network has connected.

o Logger is running.

BDS The device is already connected to GPS/BDS to
= realize system time synchronization.

1.3 Charge the battery and prepare for use
At delivery, the built in chargeable battery may be empty and it is recommend to charge it before

use. A full charge for the first time takes at least 6 hours. When the charging indicator color
changing from red to green, it reminds user the battery is fully charged. The Analyzer
automatically cuts off charging when the battery is fully charged. Before use, check that the
adapter voltage and frequency range match the local line power range. To prevent decrease of

batter capacity, charge it at least once every three months.

Suin Instruments Co., Ltd. -8-
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1.4 Input Connections

L1 E? -,

WARNING

DC 12V 2A
Current Inputs it

A Ly 4 < input
10V Max < ¢ O i
¥ \ 4

The Analyzer has 4 BNC-inputs for current clamps and 5 banana-inputs for voltages. For a 3-
phase system, make the connections as above picture show.

First put the current clamps around the conductors of phase L1/A, L2/B, L3/C and N. The clamps
are marked with an arrow indicating the correct signal polarity.

Next make the voltage connections: start with GND and then succession N, L1/A, L2/B and
L3/C.

For single phase measurements, please use current input terminal L1/A, GND, N and voltage
inputs terminal L1/A.

Voltage phase L1/A is the reference phase for all measurement.

Suin Instruments Co. ,Ltd.
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1.5 Rapid Overview of Measuring Modes

<> MENU
Qunc_k _ Status Real-time
function icon clock
KN E-N L ]l €1 ' |2025-10-21 15:42:14

230V; 50Hz; C02-100A; 3P WYE

[ Information

< 0]Q ||
U/
U/IIF P&E . J
Logger Monitor Transients
In.l e
Measurement
Harmonics Unbalance
mode function |JL| BI
icons m -U 5
ower
Scope Dips&Swells Inrush Wave Inverter
Flicker MainSig | :/| Memory Setup

Press Power key, Analyzer display the main menu, on the left side are the measurement mode
function icons, you can touch icons or use the direction key to select the measurement function
you want to access. In measurement mode, you can only view the real-time data, but can’t save,
you can press [Save screen] to save screenshot.

< Measurement Interface

Suin Instruments Co., Ltd. -10-



SA2110 Power Quality Analyzer User’s Guide

Current function

Function
On/off

Freq =50.00 L2 | L3 | N [

e )
Urms 1220.07 220.01 220: 2 =) E
UpkH 30 311.27 3114

unction
cF < 141 141 1.4

46 |F icon
260
CA )
[ ener |
|V

Measurement

parameters

and data Swipe left or right Swipe up or down
on the data area to on the data area to
switch measurement switch between
functions. data pages.

P&E Harm Unbal Scope D&S Flicker Mains

[ Measurement function

The table interface provides a quick overview of the measurement values in the

voltage/current/frequency modes.

Interface information:

(O The information bar indicates the current measurement function and the settings of Analyzer.
Once the measurement timer starts, it continues running even when switching between different
measurement functions to view data.

@ Table in the middle of the interface display the measurement parameters and value, which
depends on measurement mode and wiring configuration.

(3 Measurement function option lies in the bottom of the interface.

@ Function option lies on the right side of the interface, different measurement functions have
different operation options.

Measurement results have different types of different interfaces.

Suin Instruments Co. ,Ltd.
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(@[ »] = au2026-052015:24:38 [ M4 [ £ | I |2025-05-20 15:26:12
[ U/I/F  230V:50Hz; C02-100A; 3P WYE __ 00:00:30 | Harmonics 230V 50Hz; C02-100A; 3P WYE __ 00:02:04

U rms(V) 22007 [ 22000 [[EH 22003 [H o020 G
juf1]
2 am
—a
0
230
—a
10
230 -
16m B B Am Sii E THDDC 1 5 10 15 20 25 30 35 40 45 50
P&E Harm Unbal Scope D&S Flicker Mains U/I/F P&E Unbal Scope D&sS Flicker Mains
(] el am [2025-05-20 15:28:26 [ M || &% | > ]l @ |2025-05-20 15:28:12
230V; 50Hz; C02-100A; 3P WYE 00:04:18 Unbalance 230V; 50Hz; C02-100A; 3P WYE 00:02:07
Freq =50.00 - Freq =50.00 .
22004V 220.00V 22001 0El o2ov (& @
650.44V —_
3N ] 220.00 Neg. 0.00%  Zeo 0.00%
460V
IO 219.99

OFF
ity m oy [ETEIE 219.99
W — ®1(): 0.0

L]

[]

600

®2(°): -120.0
®3(°): -240.0

0 180 200 300 4d0 500

U/I/F P&E Harm Unbal D&S Flicker Mains U/IIF P&E Harm Scope D&S Flicker Mains
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Chapter 2 Basic Operations
2.1 Tilt Stand and Hang Strap
The tilt stand allows user to view the screen at an angle when place device on a flat surface. A

hang strap is supplied for hanging the Analyzer, the installation as below picture show:

2.2 Power on/off
Press the Power key, then the screen shows initial interface. Press the Power key in power on state,

the Analyzer will prompt user whether power off the device, the device will power off after your
confirm.

Mandatory power off: The analyzer will be forced to power off if user press Power key about 5s in
power on status.

2.3 Display Brightness
The Analyzer provides 4 degrees of brightness, which is adjustable by pressing the brightness

adjustment key. Low brightness is suggested to save the battery power when powered by the
battery.

2.4 Update Firmware
If any defective was found during the use of the Analyzer, please contact the customer service

representative to get the update files.
Place the update files under the root directory of U disk, then insert to the Analyzer. After the U-
disk is recognized by device, enter the <User > interface from the [SETUP] interface, select the

<Update> to enter into update interface.

Suin Instruments Co. ,Ltd.
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(A& @] > ‘D 1%2025-10-2116:26:46 [ & J[ & (@ [ » || &) |2025-10-21 16:36:34
lusor JuUpdae |
Version: 1.0.0 SIN: 4K6161017 Software:1.0.0_2025-0917-0917

‘ Name | user ] Firmware:4.0.11

‘ Language ‘ English

[ ansETUP | 192.168.99.153 |

[ WLAN SETUP | Disconnected | Software

[ sk I<] OFF

| DateaTime | 2025-10-21 16:26:46 |

| Phase Color | —— —

‘ Update ‘ ‘
e |eean e

There are two types of update file including Software and Firmware. Select you wanted files to
update, the Analyzer will give prompt after finishing update, then plug out the U disk, power off
the Analyzer then power on to complete the update.

Error codes in right of below table are possible to pop up during update process, coming with the

solution in the left area.

Error code Solution

"ErrCode: 0000 XXXX" May be Flash damage, please replace Flash, please
feedback to manufacturer.
Error Verify of firmware data, please check the

"ErrCode: 0003"
update file.

Abnormal status, please feedback XXXX to

"ErrCode: 0005 XXXX"
manufacturer.

Serious overtime. Don"t outage and power off. Please
"ErrCode: 0010" ] ]
firmware update again.

"ErrCode: 0011" Please try to firmware update again.

2.5 Input Connections
Check that the Analyzer setup meets the characteristics of the system under test. This concerns:

wiring configuration, nominal frequency, nominal voltage, current clamp and ratio of PT&CT.

The Analyzer has 4 BNC inputs for current clamps and 5 banana-inputs for voltages. De- energize
power systems before making connections whenever possible, always use proper personal safety
equipment.

For the connection of 3-phase system, please refer to chapter 1.4

Suin Instruments Co., Ltd. -14-
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2.6 Setup Analyzer
<~ Setting interface

(& ][] » ‘B ¥d|2025-10-21 16:38:14

| cofig | 3PWYE |
| Fea | 50Hz H|
[ veom | 230v |
| umts | EN50160 |

Clamp | Range V Ratio | Ratio
C02-100A 100A 1:1 1:1
Clamp (N) | IRange (N) | V Ratio (N) | Ratio (N)
C02-100A 100A 1:1 1:1

User | Functions

After power on, current setting will be displayed on the top of the screen. Check if the Date and
Time of the system clock are correct. The [SETUP] key or click [ £ | accesses menus
to view and change Analyzer settings.

The settings interfaces allows you to configure the wiring, nominal frequency, nominal voltage,
monitor limits, current clamps model , N-phase current clamps model, etc.

Monitor limits

The Analyzer presets the limits according to EN50160 and GOST32144 standard. Besides,the
users can modify under EN50160 or GOST32144 standard set of limits and save as user- defined

set of limits.

Limits Adjustments

Voltage 2 probability percentages (100% and adjustable): each with adjustable
upper and lower limits.

Harmonics For 2-25 harmonics and THD 2 probability percentages (100% and

adjustable): each with adjustable upper limit.

Flicker Weighing curve (lamp type). 2 probability percentages (100% and
adjustable): adjustable percentage with adjustable upper limit.

Dips (*) Threshold, hysteresis, allowed number of week.

Swells (*) Threshold, hysteresis, allowed number of week.

Suin Instruments Co. ,Ltd.
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Interruption (*) Threshold, hysteresis, allowed number of week.

Rapid Voltage | Voltage tolerance, steady time, minimum step, minimum rate, allowed
Change (*) number of week.

Unbalance 2 probability percentages (100% and adjustable): adjustable

percentage with adjustable upper limit.

Frequency 2 probability percentages (100% and adjustable): each with adjustable
upper and lower limits.

Mains Signaling 2 adjustable frequencies, each frequency has 2 probability percentages

(100% and adjustable percentage), adjustable percentage of each
adjustable upper limit.

(*): Setups are also valid for measuring mode.

<~ User Setting interface

(A3 )@ » | ' 14|2025-10-21 16:26:46
Version: 1.0.0 SIN: 4K6161017

| Name [ user |
| Language | English ‘
| LanseTUP | 192.168.99.153 |
| wiaN seTUP | Disconnected |
| sleep [<] OFF >
| DateaTime | 2025-10-21 16:26:46 |
| Phase Golor | — — —

| |

| Update

The user name, language,network setting, WIFI setting, sleep time, system time,phase color and
upgrade setting could be set in this interface by keys
of (A1l [Vv] [«]1 [»]and [ENTER] keys.

Sleep time: if there is no any key’s operation after setting sleep time and when the setting time
goes off, the brightness of device will be reduced at lowest level automatically, which will extend
the device working time when only battery-powered. Once operate device again, the brightness
can resume to original setting.

<~ Function Setting interface

Suin Instruments Co., Ltd. -16-



SA2110 Power Quality Analyzer User’s Guide

(m [ ]@ ]| » | ‘B &4[2025-10-21 16:38:32

Functions

Harmonics

Flicker

Harmonic and flicker parameters could be set in the function interface, K-factor calculation
method with US and EU methods are available for user to select under the harmonic function. 120
V/60 Hz or 230 /50 Hz weighted curves could be selected in the flicker function.

2.7 Using Memory and PC
The Analyzer can save screens and data into its memory, and the users can view, delete and copy

them. The Analyzer can also be connected with a PC, through which the remote control of the
Analyzer is available.

<~ Save Screen interface

Press [Save screen] key can save current screenshot.

(o [ & [® ] » || & ‘2 |2025-10-21 17:05:16

# Save Screen

Save As:

File name:|VAHz Screen 4

I N
\

Select the file name to modify it to be the desired save name.

Suin Instruments Co. ,Ltd.
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< Save interface

EXE-Rr- NN & 412025-10-21 16:46:49
Used:3M Free:29.86G -

| TIME : DESCRIPTION | T\"T‘ e
o 2025-10-21 16:38:16 Setup Screen 2 N ..
o 2025-10-21 16:35:34 |  User Screen 1 ~N -
o 2025-10-21 16:09:07 MainsSig Screen 1 N =
o 2025-10-21 16:07:50 Flicker Screen 1 ~N S
o 2025-10-21 16:07:46 DipSwell Screen 1 N
o 2025-10-21 16:07:38 Scope Screen 1 N —
o 2025-10-21 16:07:06 éUnbaIance Screen 3 N 2
o 2025-10-21 16:00:58 Power Screen 1 1] =)

Select <save>in the main menu to access to the save list interface, which shows the save time,
name and type of saved files. Click the screen or press [Fn] to recall the file operation options.

Function icons instruction:
= View selected saved file, only screenshot.

el Copy the selected file to U disk, insert U disk and start the operation until U disk

icon display.
= Delete selected saved file.
“: Select all files.
: Cancel the selection of all files.
2.: Format the SD card.

~: Return the main screen.
< Using PC software

Installation requirement of PQA View_Setup

CPU: processor over 2GHz.

Memory: over 8G.

Displayer: VGA or higher resolution monitor (resolution 1024x768 or above is
recommended).

Hard disk: over 1GB.

Network card: 10M/100M network card.

Suin Instruments Co., Ltd. -18-
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Operating system: Windows 7 or high version.
Network Settings
The LAN interface is configured to realize communication between device and PC.
The Analyzer is equipped with a LAN interface for communication with a PC. With supplied PC
software, user can remote control analyzer, download saved files, analyze the data and create
report on PC. In addition, user can also use the PC software to view the data and screenshot copied
from a U disk.

Select <LAN SETUP>in <User> option as below picture shown:

(M [ & ) w ) » | 4 ‘5l |2025-10-21 16:49:27
LAN SETUP

[ IPInuse | 192.168.1.56 \

IP Setup

[& Static |[C useDHCP |

[ Address | 192.168.1.56 \

[ Netmask | 255.255.255.0 \

[ Gateway | 192.168.1.1 \

Ok Cancel

Connect the Analyzer with PC by one piece of net cable, set IP address of Analyzer and PC to
different, but should be in the same network segment.

For example: IP address in PC is 192.168.1.XXX, while IP address in the Analyzer also should be
192.168.1.XXX accordingly.

IP address in PC should be different from IP in Analyzer.

After a correct setting IP address for the analyzer, open PQA View software, select [auto
connection] or [manual connection] (input IP address manually )in [file] option, after a
successful connecting, an operating interface which simulate the analyzer will pop up and user can

download the saved file in device as below picture shown.

Suin Instruments Co. ,Ltd.
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After PQA View_Setup is installed, select [User Manuall in [help] option to check how to
use the PC software naming PQA View.
WLAN settings

Select (WLAN SETUP> in <User> option as below picture show:

TP-LINK_E8FF Status: Connected
TP-LINK_8C8GEB ssiD:i-Luquan
TP-LINK_57F9

Address: 192.168.88.162

Netmask:

Gateway:

Close |Connect To Exit
Open wireless network and select the wireless router that needs to be connected, click <Connect
to>, it reminds user a successful connect if the assigned IP address display in the right of display.
Connect laptop or computer with wireless function to the same wireless router, then run the PQA
View software in the PC, select [auto connection] or [manual connection] (input IP address
manually ) in [file] option, to realize the remote control the Analyzer and download the
measured data.

Suin Instruments Co., Ltd. -20-
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Chapter 3 Function Introduction

3.1 Voltage/Current/Frequency
This function is used for measuring steady voltage, current, frequency and crest factors. The Crest

Factor (CF) indicates the amount of distortion; a CF of 1.41 means no distortion and higher than
1.8 means high distortion.
<~ Table screen

[ [ £F ] | 1 |2025-05-20 15:24:32
230V; 50Hz; CTC0130; 3P WYE __ 00:00:24
Froq =50.00 L2 | i3 | N I
Urms(V) 220.07 220.01 220.03 0.29 E
Upk(V) 311.30 311.27 311.26 0.46 e
CF 1.41 1.41 1.41 160
2 ]| 13 | N_|
Irms(A) 100.0 100.0 100.0 041
Ipk(A) 1415 1415 1416 0.2
CF 1.41 1.41 142 205

P&E Harm Unbal Scope D&S Flicker Mains

The number of columns in the Table screen depends on the power system configuration. The
figures in the Table screen are present values that may update constantly. Changes in these values
over time are recorded as soon as the measurement is turned on. The recording is visible in the
Trend screen.

< Trend

(A& @) » 11l |2025-05-20 15:24:38
230V; 50Hz; C02-100A; 3P WYE  00:00:30

al

U rms(V) 220.07 220.00 220.03 A o290

[}

1.0
230

i

0 - 5
10m 8 &I Ay 2

]
P&E Harm Unbal Scope D&S Flicker Mains

Suin Instruments Co. ,Ltd.
_21_



SA2110 Power Quality Analyzer User’s Guide

The trend records the data measured in the latest ten minute, then the curve formed from the right

side. Reading in the header is correspond to the latest values formed in the right side.

After measurement begins, press [ Save Screen] or click to save current screenshot.

Press [Fn] or click < to open function list.

Function icons instruction:
= Access to table.

= : Access to trend.

V]4A] .
@ Select parameters displayed on trend screen.

3.2 Power and Energy
Power and Energy displays a table with all important power parameters. The related Trend screen

shows the changes over time of all measuring values in the table. The power measurement is
compliant with IEEE1459.
<~ Table screen

E-RE-BE-N N @ |2025-05-20 15:25:51

L2 | 18 | T R

P(kW) 2201  -11.00 -11.00  0.01
S(kVA) | 2201 2200 2200 6602

Qi(kvar) * 0.00 } 1906 % -19.05 } 001 —

PF 1.00 -0.50 -0.50 0.00
cos® 1.00 -0.50 -0.50
tan® 0.00 -1.73 1.73 0.43

Umms(V) | 220.06 220.00 220.02
Irms(A) 100.0 100.0 100.0
E(kWh) 0.632 -0.316  -0.316 0.000

U/I/F Harm Unbal Scope D&S Flicker W ET S

Parameters instruction:

P (kW): active power.
S (kVA): apparent power, multiply voltage RMS by current RMS.

Q1 (kvar): reactive power of fundamental waveform.

3. inductive load T, capacitive load
Q1: the computing method is as below:
. =Uy -1y -si — @i,y
Reactive vector power of fundamental: Q”f o S.m((puj“‘ (_p:”‘)
Q =3-U, - sm(cpu] —(pll)

Reactive system power of fundamental:
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Superscript + stands for the positive sequence component

PF: power factor, divide active power by apparent power.
cos®: displacement power factor, the cosine value of angle between fundamental voltage

and current.
tan®: the ratio divided reactive power by active power.
Urms: voltage root mean square.

Irms: current root mean square.
E(kWh): active energy

E(kVAh): apparent energy

E( kvar): reactive energy

Function icons instruction:

: Access to table.

==: Access to trend.

EI@

: Select the parameters to be displayed on the trend interface.

-~
)

: Reset the analyzer and clear the counting to zero.

3.3 Harmonics
Harmonics function measure and record harmonics and interharmonics up to the 100th, harmonic

power up to 50th. Related data such as DC components and (THD) Total Harmonic Distortion, are
measured. Harmonics are periodic distortions of voltage, current or power sinewave. Waveform
can be considered as a combination of various sinewaves with different frequencies and
magnitudes. The Analyzer also measures its effect that harmonic component contribute to
complete signal. The measured value is displayed by bar graph. Harmonics are often caused by
non-linear loads such as DC power supplies in computers, TV*s and adjustable speed motor drives.
K factor is displayed on the header of the harmonic current screen. K factor is a numerical value
qualified the potential loss caused by the harmonic current in the transformer. High order
harmonics have greater influences than low order harmonics. The calculation method of K factor
can be selected in the <Setup> screen.

Note: In nominal frequency 400Hz, the harmonics can only measure up to 12 times and
interstitial harmonic is unavailable.

<~ Bar Graph Screen

Suin Instruments Co. ,Ltd.
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(Ao @[r | _  $5920250520 15:26:12
Harmonics 230V; 50Hz; C02-100A; 3P WYE  00:02:04

€

T

< il

-|E A
SE B

=

THDDC 1 5 10 15 20 25 30 35 40 45 50
urire | P&E || Unbal | Scope | D&S | Fiicker | Mains

The Bar Graph display shows the percentage contribution of each of the components related to the
fundamental or full signal. A signal without distortion should show a 1st harmonic at 100% while
the others are at 0: in practice this will not occur because there always is a certain amount of
harmonics resulting in distortion.
A sinewave becomes distorted when harmonics components are added to it. The display can show
the percentage of each harmonic ratio.
Click corresponding position on the screen or use [ €41 [» 1 arrow keys to position the Cursor
on particular bar. The screen header will show voltage/current, percentage frequency and phase
angle corresponding to the harmonic. If not all bars are shown on the screen, view the next bars by
moving the Cursor to the extreme left or right of the screen.

<~ Table Screen

KB E-BE-R N @ [2025-05-20 15:27:13
Harmonics 230V; 50Hz; C02-100A; 3P WYE __ 00:03:05
| 2 | 13 | N K&
Uthd 0.008 0.008 0.009 5.633 ‘ -J'J'“
Udc 0.02 0.02 0.02 11.89
Ithd 0.072 0.044 0.058 39.432

Idc 0.19 0.04 0.15 100.00

U/
B
Uharm 1 | 100.000 100.000 100.000 100.000
L3N]

Uharm 2 0.004 0.002 0.003 0.443

Uharm 3 0.003 0.004 0.004 3.559 UFF
Uharm 4 0.001 0.001 0.001 0.486 i j/a
Uharm § 0.001 0.001 0.001 2.355

[ ]
U/IIF P&E Unbal Scope D&S Flicker Mains

The table screen lists all the harmonic parameters, including Harmonic Voltage, Harmonic Current,
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Interharmonic Voltage and Interharmonic Current. Select next page with up/down keys.

Function keys instruction:

Ui Access to graph.

: Access to table.

s Switch among voltage, current and power display.

: Select phase to be displayed.

“urfuE : Turn on/off interharmonic display.

A the percentage of harmonic component and fundamental signal.

"2 the percentage of harmonic component and signal RMS value.

3.4 Unbalance
Unbalance displays phase relations between voltages and currents. Measuring results are based

upon the fundamental frequency component (50 or 60Hz, use symmetrical components). In a 3-
phase power system, the phase shift between voltages and between currents should be close to
120< Unbalance mode offers a measurement table and a vector diagram screen.

< Table

(Ao @r | __ #92025052015:28:06
Unbalance 230V; 50Hz; C02-100A; 3P WYE 00:03:58

1

Freq =50.00 Uneg Uzero Ineg I1zero
Unbal(%) | 0.00 000 004 003 | |

2 | 3| N
Ufund(V) 220.00 220.00 220.00 0.00
Ifund(A) 100.0 100.0 100.0 0.0

dU(°) 00 -120.0 -240.0 0.0
®I(°) -0.0 -120.0 -2400 0.0
®l-U(°) -0.0 0.0 0.0 0.0

U/t/F | P&E | Ham =M sScope | D&S | Flicker | Mains

Parameters instruction:

Uneg: Negative sequence voltage unbalance
Ineg : Negative sequence current unbalance

Uzero: Zero-sequence voltage unbalance
Izero: Zero-sequence current unbalance

Ufund : Fundamental voltage Ifund : Fundamental current

®U(°) : Fundamental voltage angle ®I(°) : Fundamental current angle

®I-U(9 : The angle between fundamental voltage and current

The angle of each phase voltage and current is relative to angle of reference voltage L1/A.

Suin Instruments Co. ,Ltd.
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<> Phasor

(& & @] » ]| @ [2025-05-20 15:28:12

Freq =50.00

220.00 Nes.
IVEMEE 219.99
ISEIMEIAE 219.99

o1(°): 0.0
®2(°): -120.0
®3(°): -240.0

|
U/I/F P&E Harm Scope D&S Flicker Mains

Shows the phase relation between voltages and currents in a vector diagram divided in 30 degree
sections. The vector of the reference voltage L1/A points to the horizontal direction. Additional
numerical values are given: negative voltage and negative current unbalance percentage,
unbalance percentage of zero sequence voltage and zero sequence current, fundamental phase
voltage and current, frequency, phase angles.

Function icons instruction:

: Access to table interface.

7+ Access to phasor interface.

Em : Select the phases desired to display in the phasor interface.

3.5 Scope
Scope mode shows voltages and currents in the power system under test by means of waveforms.

Also numerical values are shown such as phase voltages, phase currents and frequency etc. The
Scope waveform screen offers an oscilloscope style of display of voltage and current waveforms
with a fast update rate. The screen header shows the related rms voltage/current values. Channel

L1/A is the reference channel.
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(Ao @[> | _ $5j2025052015:28:26
230V; 50Hz; C02-100A; 3P WYE 00:04:18

0 160 200 300 400 500 600

[ ]
U/I/F P&E Harm Unbal D&S Flicker Mains

Function icons instruction:

.
E@ ; Select the waveform to be displayed

.
a1 . Open/close the cursor function.

s Wlamn ]
= Horizontally zoom in/out waveform.
LI : Vertically zoom in/out the waveform.

SIS Open the cursor, move cursor to the left or right.

3.6 Dips and Swells
Dips and Swells records Swells, Dips, Interruptions, and Rapid Voltage Changes

Dips and Swells are fast deviations from the normal voltage. Duration may vary from a half cycle
to a few seconds.

In 3-phase systems, a dip begins when the voltage on one or more phases drops below the dip
threshold and ends when all phases are equal to or above the dip threshold plus hysteresis. A swell
begins when the voltage on one or more phases rises up to the swell threshold and ends when all
phases are equal to or below the swell threshold minus hysteresis. The trigger conditions for dips
and swells are threshold and hysteresis. Dips and Swells are characterized by duration, magnitude
and time of occurrence. The following figure explains this.

<~ Characteristics of a voltage dip

Suin Instruments Co. ,Ltd.
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REFERENCE
VOLTAGE
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duration
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< Characteristics of a voltage swell
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REFERENCE T oo Ttaan o
VOLTAGE |

time

duration N

During an Interruption the voltage sinks well belownits nominal value. In 3-phase systems, an
Interruption begins when the voltages on all phases are below threshold and ends when one phase
is equal to or above the interruption threshold plus hysteresis. The trigger conditions for
interruptions are threshold and hysteresis. Interruptions are characterized by duration, magnitude
and time of occurrence. The following figure explains this.

< Characteristics of a voltage interruption

NOMINAL
VOLTAGE

HYSTERESISJ/ |

L

fore
THRESHOLD-” ;o
i fo
H |
| |
! duration !
|
tir:1e lmagnitude
O VOLT === mm = mmmmm e S

Rapid voltage changes are quick transitions of the RMS voltage between two steady-states. Rapid
voltage changes are captured based on steady voltage tolerance, steady time, minimum
compensation and minimum rate detected. When voltage change exceeds dip or swell threshold, it
is considered as Dip or Swell instead of Rapid Voltage Change. The events list shows voltage step
change and transient time. The detailed events list shows maximum voltage change over nominal

voltage. Voltage change trend is shown in the following figure.
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<~ Characteristics of a rapid voltage change

J
/ ?
< Trend
I ﬁ (& (@] » || I |2025-05-20 15:28:46

230V, 50Hz; C02-100A; 3P WYE 00:04:38

Hy- H

[10]s

drr 50s 40s 30s 20s 10s
U/IIF P&E Harm Unbal Scope Flicker Mains
Both voltage and current are recorded to help user to observe causation of causing deviation.

Function keys instruction:

== Access to Trend.

(3
=<
£

!

: Access to Events tables.

= Switch between voltage and current parameters display.

lLC

[=]
-

.
a1 i ;. Open /close Cursor function.

L]
[]

: Horizontally zoom in/out trend graph.

<| > Open the cursor, move cursor to the left or right.
Event criteria such as threshold, hysteresis and others are preset, but they may be adjusted. The
adjustment menu is reached via the [SETUP] key and limits setup.
<~ Events tables

Suin Instruments Co. ,Ltd.
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K XEN e ]l @ |2025-05-20 15:28:58
Dips&Swells 230V: 50Hz; C02-100A; 3P WYE  00:04:50
EVENTS :1/1
| TIME . TYPE | LEVEL | DURATION ___

ey

Ll

[ ]
U/I/F P&E Harm Unbal Scope Flicker (1 ETE]

The Events table lists all the limits of phase voltages. Thresholds according to international
standards or user —definable thresholds can be used. The Events table records major event
characteristics: start time, duration, voltage magnitude, event type, and occurrence phase etc.

The below abbreviation is used in the events tables.

DIP  voltage dip

SWL voltage swell

INT voltage interrupt

RVC changing of fast voltage

3.7 Flicker
Flicker is the cumulative effect of voltage fluctuations over a period of time, which is reflected

through the visual sensation caused by unstable lighting illuminance, and is mainly measured by
the short-term flicker Pst and the long-term flicker PIt. The measurement algorithm complies with
the IEC 61000-4-15. The larger the flicker reading is, the more unpleasant feeling caused by the
brightness changing from the majority people. Two weighting curves can be selected between 120
V/60 Hz and 230 V/50 Hz. The Trend screen shows changes of instantaneous flicker sensation
level over time.
Note: Flicker function is not applied to 400Hz power system measurement.

<~ Table
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(m [ ]@ ]| » | {m [2025-05-20 15:29:08
Flicker 230V; 50Hz; C02-100A; 3P WYE  00:04:59
Pinst 0.00 0.00 0.00
Pst 0.00 0.00 0.00
Pt 0.00 0.00 0.00

|
U/I/F P&E Harm Unbal Scope D&S W ET S

Parameters instruction:

Pinst: Instantaneous flicker
Pst: Short-term flicker severity (measured in ten minutes).
PIt: Long-term flicker severity (measured in two hours).

Function icons instruction:

: Access to Table interface.

22 Access to trend interface.

3.8 Mains Signaling
Power distribution system usually transfer control signal to remotely turn on and off the instrument

(Ripple control). And the control signal’s frequency is usually higher than the normal 50Hz and
60Hz, which can be up to 3kHz, but its amplitude is far lower than the nominal voltage’s
amplitude. Control signal only appears when remote control instrument is needed.

This function can capture the control signal voltages under two different frequencies. The
frequency range for the 50 Hz system is 60.0 to 2500.0 Hz and for the 60 Hz system is 70.0 to
3000.0 Hz.

Frequency 1 and Frequency 2 can be set by pressing [SETUP] key, click <Limits> as following

pictures shown.

Suin Instruments Co. ,Ltd.
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(A& @ » |
Mains Signaling
Reference: Norminal Voltage

[ Frequency 1 [=] 1375.0Hz
[ Not exceeding probability |3 99.0%
[ Upper limit =] 5.0%
[ Not exceeding probability | 100% \
[ Upper limit H N/A
| Frequency 2 =] 285.0Hz
[ Not exceeding probability || 99.0%
[ Upper limit [<] 9.0%
[ Not exceeding probability | 100% \
[ Upper limit =] N/A

Prev Next Back

After frequency setting completed, then return to Limits interface, click <Store> to store this
setting.

< Mains Signaling running interface

E-RE-BE-N N @ |2025-05-20 15:29:18
Mains Signaling 230V 50Hz; C02-100A; 3P WYE  00:05:10
Freq =50.00Hz -
[ L2 |
Sig 1% 0.0 0.0 0.0 —
V3s 1(V) 0.00 0.00 0.00 =
Sig2 % 0.0 0.0 0.0

V3s2(v) 000 000  0.00
Ums%(V) 220.04 219.99 220.01
Ims%(A)  100.0 1000  100.0

U/I/F P&E Harm Unbal Scope D&S Flicker

Parameters instruction:

Sig 1 %: Voltage percentage of signal 1.

V3s 1(V): 3S average voltage of signal 1.

Sig 2 %: Voltage percentage of signal 2.

V3s 2(V): 3S average voltage of signal 2.
Urms1/2(V): RMS value of voltage half cycle.
Irms1/2(A): RMS value of current half cycle.

Function icons instruction:
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: Access to Table interface.

“: Access to Trend interface.

: Select the parameters desired to display in Trend.

3.9 Logger
Logger function is used to record a group of measurement data as your selected parameter, the

interval selected from 1s to 60 minutes. When each interval ends, the maximum, minimum and
average of selected parameters are recorded to memory and then start next interval recording. The
whole process lasts as you selected duration time. Select <Logger> in the main menu screen to
enter into logger setting interface.

< Logger setting interface

EXE-BN-N | i '] [2025-10-21 17:03:54
[ Memory Available | 29.86G 73d,8hr \
| Interval 1= 10s B
| Duration | 2h
| Save as | Logger-4 \
[ = Freq(10s) |[ = Freq |[ # common |
[ = Power |[ 2 UHarm(1-50) || ® UHarm(51-100) |
[ # Energy |[ 2 IHam(1-50) || # IHam(51-100) |
[ ® Flicker |[ 2 UinHarm(0-49) || ® UinHarm(50-99) |
[ Unbalance |[ 2 linHarm{0-49) || & linHarm(50-99) |

[ @ Mains Signaling | [ 2 PHarm(1-50)

(@ mmedate | 5 Tmed

Here user can check remaining storage space, choose the needed logger parameters, set record

interval, duration time and name of stored file, choose to start immediately or at a set time.

The record file is saved in the set folder as PQA2 format. Copy record file to PC, you could open
and view by the provided PQA View software in U disk. The maximum recording time depends on
the remaining storage space and time interval.

<~ Logger Running Interface

Suin Instruments Co. ,Ltd.
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(& [ & @) > ] ™ © [2025-05-20 15:28:12
230V; 50Hz; CTC0130; 3P WYE 00:00:24
o4 25000 B ©
Ums(V)  220.07 220.01 220.03 0.29
Upk(v)  311.30 311.27 31126 046 | -
CF 141 141 141 160
2 ]| 13 | N_|
ms(A) | 100.0 100.0 1000 0.1
Ink(A) 1415 1415 1416 02
CF 141 141 142 205

P&E Harm Unbal Scope D&S Flicker Mains

When Logger is running, the display screen is the same as the measurement screen, the status ©
icon shows that the data is being recorded, this allows user to view real time data while recording.
During the recording, press [Menu) or [Setup] key, dialog box will pop up to remind user
whether to stop the current record, you can stop the record in advance according to the prompt, or
click the area outside the dialog box to back the current record.

3.10 Monitor
Power Quality Monitoring is usually done during a long observation period. Minimum duration of

the measurement is 2 hours. An usual measuring period is 1 week.

Note: Monitor function is not applied to 400Hz power system measurement.

Power Quality Monitoring displays a Bar graph screen. This screen show whether important
Power Quality parameters meet requirements.

<> Monitor Running Interface

Y E-RE-0 N 71|2025-05-20 15:34:23
Monitor 230V: 50Hz; C02-100A; 3P WYE  00:20:10
[]23053v []23% MAX[] 230.53V  MIN [] 230.33v
-
[l Limit
|_| Allowgd%

Vrms Harm Flicker D&S Freq
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Parameters include:

(DRMS voltages

(@Harmonics

(®Flicker

@Dips&Swells (SWL, DIP), Interruptions (INT), Rapid Voltage Changes (RVC)

®Unbalance, and Frequency

The Power Quality parameters RMS voltages, Harmonics, and Flicker have a bar for each phase.
From left to right these three bars are related to the phases L1/A,L2/B,L3/C.The parameters
Dips/Interruptions/Rapid Voltage Changes/Swells and Unbalance/Frequency have a single bar for
each parameter representing performance across three phases. The bigger difference the relevant
parameters from the nominal value, the wider the bar become. The bar will change from green to
red if the measurement value exceed the permitted limit requirements.

Most of the Bar Graphs have a wide base indicating adjustable time related limits (for instance 95%
of time within limit) and a narrow top indicating a fixed 100% limit. If one of both limits is
violated, the related bar changes from green to red. Dotted horizontal lines on the display indicate
the positions of 100% limit and the adjustable limit.

The bars for Dips/Interruptions/Rapid Voltage Changes/Swells are narrow and indicate the number
of limits violations that occurred during the observation period. The allowed number is adjustable
(for instance to 20 Dips/week). The bar turns to red if the adjusted limit is violated.

The below signs used in the title bar.

I_I : the setting x% limit value

|_| : 100% limit value
You can use a pre-defined set of limits or define your own. An example of a pre-defined set is that
according to the EN50160 standard.

The table below gives a survey of the aspects of Power Quality Monitoring:

Parameter Auvailable Bar Graphs | Limits Averaging

Interval

Suin Instruments Co. ,Ltd.
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V rms 3, one for each phase | Probability 100%: upper | 10 minutes
& lower limits
Probability x %: upper &
lower limits
Harmonics 3, one for each phase | Probability 100%: upper | 10 minutes
limit
Probability x %: upper
limit
Flicker 3, one for each phase | Probability 100%: upper | 2 hours

limit
Probability x %: upper
limit

Dips&Swells/INT/RVC | 4, one for each

Allowed number  of

1/2 cycle rms

parameter  covering | events based
all 3 phases
Unbalance 1, covering all 3| Probability 100%: upper | 10 minutes
phases limit
Probability x %: upper
limit
Frequency 1, measured on | Probability 100%: upper | 10 seconds
Reference  Voltage | & lower limits
Input A/L1 Probability x %: upper &
lower limits
Monitor details can be viewed through the function options at the bottom:
< RMS voltages screen
Suin Instruments Co., Ltd. -36-
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(M) &)@ » 71(2025-08-15 15:34:36
Monitor 230V; 50Hz; C02-100A; 3P WYE _ 00:20:23
EVENTS : 1/3 -
TIME " TYPE | LEVEL | DURATION |

2025/08/15 15:24:12 { L2 RMS i 230.0
2025/08/15 15:24:12 { L3RMS | 220.0

Harm Flicker D&S Freq

RMS voltages screen displays peak values of the RMS voltage for each phase during the

measurement period.
<~ Harmonics Screen

(&)@ » | 71|2025-08-15 15:34:43
Monitor 230V; 50Hz; C02-100A; 3P WYE  00:20:30
12.0% n_.% @
-
M Limit
|_|Allowed%
THD 2 *: IIIII f]I*I*IID*‘*‘Z*J**‘*Q‘G
Vrms | Harm | Flicker D&S Freq

Harmonics screen displays the Bar Graphs for 25 harmonics and Total Harmonic Distortion (THD)
of each phase. Each Bar Graph has a wide base (representing an adjustable limit of e.g. 95%) and a
narrow top (representing the limit of 100%). A Bar Graph changes from green to red if the limits

for that harmonic are violated.
< Dips & Swells Screen

Suin Instruments Co. ,Ltd.
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(M) &)@ » 71{2025-08-15 15:34:48
Monitor 230V; 50Hz; C02-100A; 3P WYE _ 00:20:35
EVENTS :1/2
TIME TYPE | LEVEL | DURATION 7

2025/08/15 15:24:55 i L1 INT 0.0 00:00:00:823

Vrms Harm Flicker Freq

Dips & Swells screen displays the event lists during the measurement, including time, type, level
and duration.
<~ Frequency and Unbalance Screen

(&)@ » | 471|2025-08-15 15:34:54
EVENTS :1/1
TIME TYPE | LEVEL | DURATION =

Vrms Harm Flicker D&S

Frequency and Unbalance screen displays the event lists during the measurement, including time,
type and level.

3.11 Transients
Transients are fast spikes on the voltages waveform. Transients can have so much energy that

sensitive electronic equipment can be affected or even damaged. A waveform is captured each
time that the voltage exceeds the setting limits. A maximum of 100 events can be captured.

The sample rate is 200kS/s. The Analyzer can capture voltage waveforms at a precise time, this
allows you to see the waveforms during transients. In Transients function, the analyzer’s voltage

input circuit can capture signals with amplitude up to 6kV.
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<~ Setting interface

EXE-BN-Y | ) [ [2025-10-23 11:26:26
| Save as | Transient-1
[ voitLevel [H 40V
[ AmpLevel [H 6A

| ¥ Voltage Transient |

[ ® Voltage Swell |

[ ® Voltage Dip |

[ = AwPs |

(@ mmedate | 2 Tmed  ECETEETEN

Default Start

B

Voltage Interruption |

Enter Transients function, you can set the trigger voltage and current, select one or more trigger
events, choose to start measurement immediately or timed.

<> Trend screen

R E-N e ]l am % |2025-05-27 14:24:35
' 230V; 50Hz; C02-100A; 3P WYE _ 00:00:19

24s 20s 16s 12s 85 4s
Events View
Trend screen displays the half cycle RMS voltage (Vrms1/2) and the half cycle RMS current

(Arms1/2).
Function icons instruction:

=

= Switch between voltage and current display.

cursorflicur:

o w55 Open/ close cursor

g

[]
[]

: Horizontally zoom in/out trend graph.
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| > Open the cursor, move cursor to the left or right.
In addition, there is an event table screen.

<> Table screen

(@[3 )@ » | ‘5 [2025-10-23 11:32:31
Dips&Swells 230V; 50Hz; C02-100A; 3P WYE _ 00:01:38
EVENTS : 11

| TIME . TYPE | LEVEL ;| DURATION |

Trend View

Table screen displays the key characteristics of event, such as: start time, type, level, duration.
View function can View the captured waveforms on the Analyzer.

<> View screen

KX E-BE-N m 7= [2025-05-27 14:56:55

Freq =49.97 #3/4(trans)

-150.4v [5) o.ov oov NH oov @

B25.22V

230V

o
te 2
(=

0 160 200 300 400
Trend Events

600

3.12 Inrush currents
Inrush currents are surge currents that occur when a large, or low-impedance load comes on line.

For example the start-up current in induction motors can be several times than the normal working
current. Enter Inrush function, first set the inrush duration time, nominal current, threshold and
hysteresis.

<~ Setting interface

Suin Instruments Co., Ltd. =40~



SA2110 Power Quality Analyzer User’s Guide

(][O @] » ™4 ‘& [2025-10-23 11:44:48
Inrush 230V; 50Hz; C02-100A; 3P WYE

| Duration = 1m ]

| Save as | Inrush-1 |

| NominalAmps | 25A \

[ Threshod | 200 % [[soa |

[ Hysteresis | 2% [loa

Default Start

The setting value for the duration time should be higher than the expected inrush duration time to
ensure to capture the entire event process. Nominal current is the normal operating current of the
circuit. Threshold is the current level that triggers the trend capture, when half cycle RMS current
exceed the setting limits, Inrush current occurs, when half cycle RMS current is lower than
threshold minus hysteresis, Inrush current ends.

After the measurement began, the trend gradually appeared on the right side of the screen, the
header displays the rms of all phases during the inrush time. If the Cursor is on, the rms measuring
values at the Cursor are displayed.

<> Trend screen

(A (& ][ @] » @1]2025-08-15 15:11:52
230V; 50Hz; C02-100A; 3P WYE 00:00:47

EVENTS :

I(A) 100A  [[EHo2A [ERo.1A #

210

310

0]

il o0s 40s 30s 20s 10s :)

Function icons instruction:

o

== Access to trend screen.
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- Access to events list

LL—L

: Switch between voltage and current display.

-
" feE: Open/ close cursor

< > Open the cursor,move cursor to the left or right.
< Events list

230V, 50Hz; C02-100A; 3P WYE  -00:00:02

EVENTS :0/0

TIME TYPE LEVEL DURATION |-=~

3.13 Wave Record
The waveform of voltage and current could be recorded through this function, the sample rate is up

to 20kS/s and the duration time is settable up to10 minutes.

<~ Setting interface

(A )[ &)@ | » (4 ') |2025-10-23 11:51:52
[ Memory Available | 29.86 G \
[ SampingRate [ 20 k B
| Duration [<] 10s
| Save as | Wave-1 \

(@ mmedate | 5 Tmed

The file with WAV format could be generated after finishing recording and user could review it
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through PC software.
3.14 Inverter Efficiency

This function measure the energy efficiency of the inverter when it inverts single phase direct

current to three phase alternative current. For example: solar power system, variable speed drivers

and uninterruptible power supply systems. The required unbalance of the three phase AC output

voltage should be less than 0.5%. To check the balance status of output voltage from inverter,

please use the unbalance function in chapter 3.4.

<~ Connections

(A &) ® ] » ]|

il ‘I [2025-10-23 11:51:58

Power Inverter 230V; 50Hz; C02-100A; 3P WYE

| Save as

| Powerlnverter-1 |

xpe

DC+

DC-

P

Xhs
+

Enter this function, a clear illustration will appear to guide you how to connect the current and

voltage probes to the system. A DC current clamp and three AC current clamps are required in the

measurement. Select the current clamps in the <Setup>interface, N phase select DC current clamp.

(][O @] » |

i ‘I |2025-10-23 11:52:40

Power Inverter

230V, 50Hz; C02-100A; 3P WYE  -00:00:08

Freq =50.00 —
KW in 0.00
kW out 0.00 =
Efficiency % 0.00
Vin 0.00
Ain 0.00

| 123 | L3t
V out 0.00 0.00 0.00
Aout 0.00 0.00 0.00

Parameters instruction:
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kW in: Input DC current power
kW out: Output AC current power
Efficiency %: Inverter efficiency
V in: Input DC voltage

A in: Input DC current

V out: Output AC voltage (RMS)
A out: Output AC current (RMS)

Function icons instruction:

—: Access to Table interface.

A
e

== Access to Trend interface.

3.15 DataFlag
During the dips, swells and interruptions, the measurement results of some parameters may be

unreliable, the data flag function could avoid the same signal event being used repeatedly in
different parameters measurements and indicate the accumulated value may be unreliable.

When monitor or logger function is running, the measurement data will be flagged if the signal
reaches to the setting event trigger threshold. You can choose whether use the flagged data when

use the PC software to analyze data.
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Chapter 4 Service and Support

4.1 Warranty
Shijiazhuang Suin Instruments Co Ltd. will give one year’s warranty to maintaining or replacing

since consignment for the verified quality problem of the product.
Except for this explanation and the description in the warranty card, the company has no other
warranty, in proclamation or in implication. Under no circumstances, the company will responsible

for the direct, indirect or other secondary loss.

4.2 Contact us

If you have any questions or inconvenient during the use of our products please do not hesitate
to contact us.

Monday to Friday 8:30-17:15

Telephone: +86-311-83897147

Fax: +86-311-83897140

Email: export@suintest.com

Website: www.suindigital.com

Suin Instruments Co. ,Ltd.
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Chapter 5 Specifications

5.1 Frequency Measurement

Nominal frequency Measurement range Resolution Accuracy
50Hz 42.50~57.50 Hz 0.01Hz #0.01Hz
60Hz 51.00~69.00 Hz 0.01Hz #0.01Hz
400Hz 320~480Hz 0.01Hz #0.01Hz

Note: measured on Reference Voltage Input LL/A.

5.2 Voltage Input

Numbers of input

4 (3 phase + neutral)

Max continuous input voltage

1000Vrms

Range of nominal voltage

Selectable, 1V to 1000V according to IEC61000-4-30

Max pulse peak voltage

okv

Input impedance

5MQ

5.3 Current Input

Numbers of input

4 (3 phase + neutral)

Type

Clamp Current Sensor, voltage output

Max input voltage 10v

Input range According to current clamps
Input impedance 100k

5.4 Sampling System

Resolution 16 bits

Sampling rate

200kS/s, 8 channels sample synchronously

RMS sampling

4096 points for 10/12 cycles (according to IEC 61000-4-30)

PLL sync

4096 points for 10/12 cycles (according to IEC61000-4-7)

5.5 Measuring Modes and Parameters

Measurement mode

Measured parameters

Oscilloscope

Vrms. Arms. Vcursor. Acursor. Hz

Voltage/Current/Frequency

Vrms. Vpk. Arms. Apk. CF. Hz

Dips&Swells

Vrmsl1/2, Armsl/2, capture up to 1000 events, include date,
time, duration, magnitude and phase mark, and threshold is

settable.

Suin Instruments Co., Ltd.
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Harmonic

1-100, harmonic voltage, THD voltage, harmonic current,

THD current, interharmonic voltage, interharmonic current,
harmonic power, K factor

Power and energy

W. VA. var. PF. cos®. tand. Vrms. Arms.
kWh. kVAh. kvarh

Flicker Pinst. Pst. PIlt

Unbalance Vneg, Vzero, Aneg, Azero, Vfund, Afund, Hz, V phase angle,
A phase angle

Transient Vrms, Vcursor

Mains Signaling

Averaged relative signaling voltage and absolute signaling
voltage within 3s on two optional frequencies.

Inrush current

Inrush current, Inrush duration, Arms1/2, Vrms1/2

System monitoring

Vrms, Arms, Harmonic voltage, Total harmonic distortion
voltage, PIt, Vrmsl/2, Armsl/2, Vneg, Hz, Swells, Dips,
Interruption, Rapid Voltage Change. All parameters are
measured simultaneously according to EN50160 standard.

Logger

User-defined to select more parameter, and record of setting

time interval

5.6 Measurement Range, Resolution, Accuracy

\Voltage/Current/Frequency

Measurement range | Resolution | Accuracy

Vrms (AC+DC)

1~120Vrms 0.001Vrms Udin<100V: 4.2V
120~400Vrms 0.01Vrms Udin>100V:+Udin>0.2%)
400~1000Vrms 0.1Vrms

Note: Udin: nominal voltage, range 100V~690V

Vpk

1~1400Vpk | 0.01Vpk 45% of nominal voltage

V(CF)

1.0~>2.8 0.01 5%

Arms (current clamps
error not include)

According to the

10mV/A 0~150 A range of current | 0.1%reading+0.05%range)
1mV/A 1 A~2000 A | clampsXcurrent | +0.1%reading+0.05%range)
Flexible current clamps ~ [L0 A~6000 A | ratio, totally 5digits | +(0.196reading+0.1% range)
A(CP) 1~10 0.01 +5%

current clamps(CT)

follows:

Note: Accuracy of using current clamps measurement=accuracy of analyzer + accuracy of
For example: measuring 1000 A with C07-3000A current clamp, the accuracy calculation is as

At the center position, the accuracy is: £(0.1% ><1000 + 0.1% ><6000 + 1% ><1000) = #17 A.
At other positions, the accuracy is: (0.1% > 1000 + 0.1% =<6000 + 3% > 1000) = #37 A.
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Below CT represents the accuracy of current clamps.

Frequency 50Hz nominal 42.5~57.5 0.01Hz 30.01Hz
Frequency 60Hz nominal 51~69 0.01Hz 30.01Hz
Frequency 400Hz nominal 320~480 0.01Hz #0).01Hz
Dips&Swells Measurement range Resolution Accuracy
Vrms1/2 0~200% nominal voltage Ref to Vrms +0.5% nominal
voltage

Armsl/2 According to current

Ref to Arms H0.2%reading+

Clamps

0.2%range+CT)

Threshold value

Threshold is settable according to nominal voltage percentage

Detectable events type: Dips, Swells, Interruption, Voltage Rapid

Change.
Duration hour-minute-second- 0.5 cycle 1 period
microsecond
Harmonic Measurement Resolution Accuracy
range

Harmonic order (400Hz) 1~12

Interharmonic order(400Hz) No

Harmonic order (50/60Hz) 1~100

Interharmonic order(50/60Hz) | 0~99

~ 0,

THD 0.0~100.0% 0.01% 49 5%

Frequency 0~6000Hz 0.01Hz 01Hz

Phase -180180 0.1° +n>0.1F n represents
harmonic order)
+5% reading
(harmonics >1%

| | 0~1000V nominal value)

Absolute voltage Refto VIMS | 46 0596 nominal value
(harmonics <1%
nominal value)
5% reading
(harmonics >3%
nominal value)

Absolute current According to Ref to Arms

current clamps

#).05% measurement
range (harmonics <3%
nominal value)

Suin Instruments Co., Ltd.
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Harmonic power(50/60Hz) 1-50th Min 0.01kW | %£(5%+ n>2% +CT)

Harmonic power(400Hz) 1-12th ('n represents harmonic
order)

K factor 1-50 0.01 0%
(Irms>1%current range)

Power and energy Measurement range Resolution Accuracy

P,S,Q1, Depends on clamp and| Min 0.01kW +1%-10 counts+CT)

nominal voltage

PF 0~1 0.01 #0.01

cos® 0~1 0.01 40.01

kWh, kVA, kvarh Depends on clamp and nominal voltage +1%=10 counts+CT)

Flicker(50/60Hz) Measurement range Resolution Accuracy

Pst (10 minutes) 5

PIt (2 hours) 0.00~20.00 0.01 5%

Unbalance Measurement range Resolution Accuracy

Voltage unbalance 0.00~30.00% 0.01% #0.1%

Current unbalance 0.00~30.00% 0.01% H%

Voltage phase -360=% 0° 0.1< H).1°

Current phase -360= 0° 0.1° H.5°

Transients Measurement range Resolution Accuracy

Vpk 36000V pk 0.01v +15%

Vrms 10~1000Vrms 0.01v +.5%

Minimum test time Sus

Sampling rate 200kS/s

Inrush current Measurement range Resolution Accuracy

Arms According to current | Ref to Arms H1%+CT)

clamps
Inrush duration time | 1~32 min settable 10ms +20ms
Mains Signaling Measurement range Resolution Accuracy

Suin Instruments Co. ,Ltd.
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Threshold level

Threshold value, limit value and Signaling lasting time can be

programmed according to the two signaling frequency.

Signaling frequency 60~3000 Hz 0.1 Hz

Relative V% 0% ~ 100% 0.1% 30.4%

Absolute V3s (3s 0.0 ~ 1000V 01V 5% of Nominal
average) voltage

Logger

Duration Time 2hrs ~ 1 year, depends on the recording items and time interval
Interval 1s ~ 60mins

Memory Data stored in Micro SD card, 32GB

5.7 Wiring Combinations

1P+NEUTRAL

Single phase with neutral

1P Split Phase

Split phase

1P IT NO NEUTRAL

Single phase system with two phase voltages without neutral

3P WYE 3-phase 4-wire system, Y type

3P DELTA 3-phase 3-wire system delta (Delta)

3PIT 3-phase Y type without neutral

3P HIGH LEG 4-wire 3-phase delta system (Delta) with center tapped high leg

3P OPEN LEG Open-delta (Delta) 3-wire system with two transformer windings

2-ELEMENT 3-phase 3-wire system without current sensor on phase L2/B (2 Watt
meter method)

2.5-ELEMENT 3-phase 4-wire system without voltage sensor on phase L2/B

5.8 General Characteristics

Interface

USB Host interface

Copy saved file to PC from a U disk, then analyze it with

upper computer software.

LAN interface

For remote control of the Analyzer and measurement data

transmission.

Screen Color TFT touch screen
Size 5.6 inch
Resolution 640>480

Suin Instruments Co., Ltd.
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Brightness Adjustable

Memory

Flash memory 1G

Micro SD Standard 32GB

Case

Drip and dust proof IP53 degree. The IP rating refers to non-operation of the Product and
does not indicate that the Product should be used around hazardous
voltages in wet environments.

Standard

Measurement method IEC61000-4-30 class S
Measurement performance IEC61000-4-30 class S
Power quality monitoring EN50160

Flicker IEC61000-4-15
Harmonic IEC61000-4-7

Power measurement method IEEE1459

Environment

Working temperature 0T~45<C

Storage temperature -10C~45<C
Humidity 90% relative humidity
Safety

Complied with IEC61010-1

Safety Degree: 600V CAT IV 1000V CAT IlI

Pollution Degree: 2

Maximum voltage at voltage input 600V CAT IV 1000V CAT Il

Maximum voltage at current input 10v

Suin Instruments Co. ,Ltd.
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Mechanical

Dimension W>H>D <200mm >270mm>68mm

Weight Approximate 2 kg

Power

Model M20-1202

Adapter input AC 100-240V 50/60Hz

Adapter output DC 12V 2A

Battery Lithium battery: 38.48Wh (7.4V 5200mAh)

Battery operating time >8 hours (screen brightness is in level 3)

Battery charge time <6 hours

5.9 The specification of optional current clamps

Model Range Turns ratio Accuracy Size mm
C01-5A AC:0~5A 10mVI/A 0.2% o8
C02-100A AC:0~100A 10 mV/A 0.2% ®8
C03-200A AC:1~200A 1 mV/A 0.2% ®13
C04-1000A AC:1~1000A 1 mV/A 1.0% D52
C05-1000AD | AC/DC:1~1000A | 1 mV/A 3.0% 30x35
C06-1500A AC:10~1500A 100 mV/1000A | 0.5%+(1% position error) | ®110
C07-3000A AC:15~3000A 65 m\V//1000A 1.0%+(2% position error) | ®160
C08-6000A AC:20~6000A 65mV/1000A 1.0%+(2% position error) | ®250
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