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1 Product description

MQ21, the power quality analyzer externally connected with open type Rogowski coil or voltage CT, it can realize no
dismantling wire test, facilitate engineering test, simplify test steps, save construction cost, and is also more convenient for the
inspection and maintenance of distribution system. MQ21 supports systems of single-phase and three-phase: it can measure
multiple electrical parameters such as voltage, current, harmonic, energy, power factor and active power on the power grid of
phase A, B, C and phase N. With standard configuration of RJ45 and RS485 communication interfaces, through standard Modbus
TCP and Modbus RTU protocols, it can be compatible with various configuration systems and transmit the electrical parameters
collected by the front end to the system data center in real time.

Model No. MQ21
Type Three phase power quality analyzer
Supported types of current sensor Rogowski coil, Voltage-output current clamp
Wiring mode 3p_WYE_4CT, 3d_WYE_3CT, 3¢p_DELTA_3CT,3¢_DELTA_2CT,1$
Storage 16GB Micro SD ca.\rd, usB da.ta download
(default storage interval: 1 minute)
Harmonic 51 times
Application power analysis, energy measurement
Display screen 1.3-inch color OLED
Weight Approx 400g
Dimension L*W*D: 13*9.5*5.6CM
Color White
[nputewwert ]
600A 0.5A ~ 720A
Primary side current range 3KA 0.5A ~ 3600A
6kA 0.5A ~ 7200A
e on e | A -108
Input voltage value 1/2mV~707mV

Overload capacity 2V, 10s/hours

Electric source Electricity from major loop, 90~528VAC
External battery External 18650 lithium battery
25W
ABC phase current input SATA interface
N-phase current input 5.08 terminal
Voltage input 7.62 spacing terminals
Power supply Electricity from major loop, 90~528V
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N

Function

Voltage UA, UB, UC, and average value
Current IA, IB, IC, IN and average value
Power Active power, reactive power, apparent power (each phase, sum value of three
phases)
Active energy, reactive energy, apparent energy(each phase, sum value of three
energy phases)

Exceeds 999.9GWh, energy value cleared to "0" automatically

Line voltage

Between phases

Angle between line voltages

Between phases

Angle between currents

Between phases

Power factor

Including harmonic power factor PF and fundamental power factor DPF(each phase,
average value of three phases)

Voltage

Voltage Each phase, average value of three phases
Current Each phase, average value of three phases
Power Active power, reactive power, apparent power(each phase, sum value of three

phases)

Each phase, the max unbalance degree of three phases

Current

Current

Each phase, the max unbalance degree of three phases

Each phase, average value of three phases

Power

Temperature

Active power, reactive power, apparent power(each phase, sum value of three
phases)

3 channels(optional)

Humidity

Voltage swell

1channel

Start time, end time, amplitude value

Voltage dip

Start time, end time, amplitude value

Voltage harmonic value and
percentage

Total harmonic, 1, 2, 3, 4... 51 (51st) harmonics

Current harmonic value and
percentage

Total harmonic, 1, 2, 3, 4... 51 (51st) harmonics

Record interval setting

5 ~ 9999s (default 60s)

Data format

csv

Storage capacity

Micro SD card: 16GB

Storage duration: 3 years (using 16GB SD card, once / 60s)

Recorded data

Data format

Basic data
Voltage harmonic
Current harmonic

Csv
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Event type
Start time
Duration

Recorded data .
Amplitude value

Voltage RMS 1/ 2 value of each phase
Voltage waveform of each phase

3 Accuracy and certification

Current measurement accuracy

0.5%(1%~120% rated current)
(<10A, accuracy not guaranteed)

Rogowski coil
Current gear

600A(6A~720A): TRC-36 (50mV/KA@50Hz)

3000A(10A~3600A): NRC-150 (85mV/kA@S50Hz)

6000A(20A~7200A): NRC-200 (50mV/KA@50Hz)

STO8 current clamp | Current measurement accuracy

0.5%(100mMA~10A)

1%(10mMA~100mA), (<10mA, accuracy not guaranteed)

ABC Voltage measurement accuracy

0.2%(5~528V AC)

Power factor +0.005
Active and apparent power IEC62053-22 Class 0.5S
Reactive power IEC62053-21 Class 2S

Frequency

0.01%(45~65Hz)

Active energy

IEC62053-22 Class 0.55

Reactive energy

IEC62053-21 Class 2S

Operating temperature -25°C~+55T

Storage temperature -40C~+85T

Humidity range 5~95% RH, 50°C (non-condensing)
Pollution Level 2

Overvoltage capacity

Il, applicable to the distribution system below 277/480VAC

Insulation strength

IEC61010-1

Electrostatic discharge

Altitude 3000m Max
Anti-pollution level IP20 (conforming to IEC 60629)
Products expiry 24 months

Level IV(IEC61000-4-2)

Radiation Immunity

Level 1l (IEC61000-4-3)

EFT Electrical Fast Burst Immunity

Level IV (IEC61000-4-4)

Surge immunity

Level IV (IEC61000-4-5)

Immunity to Conducted Disturbance

Level 1l (IEC61000-4-6)

Power frequency magnetic field immunity

0.5mT (IEC61000-4-8)

Conduction and radiation

Class B (EN55022)

EN 62052-11, EN61557-12, EN 62053-21, EN 62053-22, EN 62053-23, EN 50470-1, EN 50470-3, EN 61010-1, EN 61010-2, EN 61010-031
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4  Qutline and dimensions

13 43 |
SR .
A/
D
69
0
LAY
Unit: mm
@@@@@@@0@@@@@@@@@@@@ A
Crstes 23 L i ﬂﬂ”gﬁ Cpare Cmolnoinh

Phase Voltage

UA 230.6V
(V]:} 230.5V 95

uc 230.6V
\"c} 230.5V

RJ4. IABCH ,— IN—| — Voltage ——
wes @ @ & 8 & & ¥
< 130 >

5 Port definition

MQ21 is equipped with abundant interfaces to realize different functions.
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@@@@@@@.@@@@@@@@@@@@

1 2 COMCOM NO NC -
LRs4asJ L—p — L—po—! Cart LT1JLT24LT34

Phase Voltage
230.6V
230.5V

230.6V
230.5V

RJ45 |IABCM ,— IN—| —— Voltage —|
UN uc uB

@@@@@@

Port definitions as follows:
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Ih?terface ITIEED Interface definition Interface function Remarks
O. name
1 A RS485 A
2 B RS485 B RS485 Interface RS485 Interface
3 G RS485 GND
4 1 Digital input channel 1
5 2 Digital i tch 12 L . .
lgie’ NPt c .anne — Digital input interface Dry contact input
6 COM Common terminal of digital input
channel
COM Digital output common terminal
8 NO Digital output ] t inal .. . . . .
'gita’ output normally open termina Digital output interface Digital output interface
Digital output normally closed
9 NC .
terminal
- . ithi - Ext | ting 3.7V _
10 BAT: 3.7V rechargeable lithium battery xterna conngc !ng Non rechargeable lithium
o rechargeable lithium . .
n BAT+ 3.7V rechargeable lithium battery + b battery is forbidden.
attery
12 Reserve
13 TI- Temperature sensor channel 1input- Temperature sensor External K-type
14 T+ Temperature sensor channel 1input+ | channel1input thermocouple
15 T2- Temperature sensor channel 2 Input- | Temperature sensor External K-type
16 T2+ Temperature sensor channel 2 Input+ | channel 2 Input thermocouple
17 T3- Temperature sensor channel 3 input- Temperature sensor External K-type
18 T3+ Temperature sensor channel 3 input+ | channel 3input thermocouple
19 Reserve Reserve
20 Reserve Reserve
21 IN+ Phase N current input+ Phase N current input The phase N current can
i channel be connected to the sensor
22 IN- Phase N current input- separately.
23 UN Phase N voltage input
24 ucC Phase C voltage input . .
- Voltage input channel Voltage input channel
25 UB Phase B voltage input
26 UA Phase A voltage input
RJ45 RJ45 Ethernet interface Ethernet interface Ethernet interface
SATA interface
IABCN | IABCN ABCN current input ABCN current input N-phase current can be
connected to this port or
(IN+,IN-)

51 Power supply

MQ21 is powered directly through ABCN voltage channel. The power supply voltage range: 90~528VAC, 45~60Hz, Mam

power consumption 2.5W.

> Do not connect the analyzer when the cable is live;

> Before connecting the power supply, be sure to confirm whether the power supply voltage is within the required range,

otherwise the analyzer cannot work normally.

52

Voltage current input

The analyzer supports 5 wiring modes: 3¢_WYE_4CT, 3p_WYE_3CT, 3¢_DELTA_3CT, 3b_DELTA_2CT, Single phase.

> The actual wiring mode of the analyzer must be consistent with the one configured inside the analyzer.

> 3d_WYE_4CT need 4pcs current sensor, and N-phase current can be measured.
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> 3d_WYE_3CT need 3pcs current sensor, N-phase current cannot be measured.
»  3¢_DELTA_3CT need 3pcs current sensor, phase B current is acquired by sensor actual measurement.
> 3¢p_DELTA_2CT need 2pcs current sensor, phase B current is acquired by calculating.

»  The phase sequence of voltage and current must correspond one by one, otherwise the measured data of the analyzer is
incorrect.

> When using the current sensor, note that the direction of the current arrow on the sensor must be consistent with the
actual current flow, that is, the sensor current arrow points to the load end.

521 3d_WYE_4CT Voltage and current wiring mode:

[@@@OGJGO()@@O@@G@B@@'BQI

L gsdas - L pi —) L—po— Upard LUy Ul lpl

z

> ®™ 0

522 3¢d_WYE_3CT Voltage and current wiring mode:

C pogps = L gy o Lo g UgaTd Lyl o ppd b yy

{CO@O@@C@@@@@@@Q@@@@Q”

» @ O =z
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523 3¢_DELTA_3CT Voltage and current wiring mode:

PROO0PPOPPO0OOBOOORRI

—rsses 4 —pr — L—po— Laard Lpdlypdlrsd

e e Ve ——
’@j @@@@@E%é

c v, 4
2
.3 =
A ‘ v 4
52.4 RegeoEaRReen00y ?'Q;M‘ 3dp_DELTA_2CT Voltage and current wiring
mode:
: z
A 1' é
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525 1¢ voltage and current wiring mode:

1 2 COMCOM NO NG - B I
—Rsags 4 L— bl — L—po— Lear- Lritlrdlr3d

{@@@@@.@.@@@@@@@@@@@@

Phase Voltage

AVG 230.5V

R Gy Ve —
‘@] @... 66 5 6 6 o

5.3 RS485

The analyzer is equipped with one RS485 commmunication interface to support Modbus RTU protocol. The RS485
communication interface is required to be connected by shielded twisted pair in the form of daisy chain. In the case of long-
distance high-speed, a 120 Q) resistor needs to be connected in parallel at both ends of the daisy chain.

5.4 Digital output

The analyzer is equipped with a relay output, having normally open and normally closed two contacts. Connecting terminal
identification is: COM, NO, NC, Where COM is the common contact, NO is the normally open contact and NC is the normally
closed contact. The relay output can be controlled through RS485 / Modbus protocol.

RS485 / Modbus protocol controls the closing and opening of the normally open contact. When the normally open contact is
closed, the normally closed contact is opened; When the normally open contact is open, the normally closed contact is closed.
The closing status of the normally open contact of the relay is displayed on the | / O interface of the analyzer.

Max load capacity of relay: 3A 30V DC, 3A 250V AC.

MQ21 Power quality analyzer 11



MEATROL

Measure Uife,Control future

7(COM)

8(NO)

Relay o

‘ 9(NC)

meter

Energy pulse output connection diagram

5.5 Digital input
The analyzer is equipped with two digital switching inputs, which are connected by passive dry contact. Connecting
terminal identification is: 1, 2, COM, Where COM is the common contact. The status of two digital switching value inputs can be

read through RS485 / Modbus protocol, and the status of digital switching value input can be displayed on the analyzer |/ O
interface.

VCC2

]
LY w
N “

VvCC1

h

5(2) ~

él—*:—| s

L

veez 6(COM)

meter ¢

Digital input connection diagram

5.6 Temperature sensor access

The analyzer is equipped with 3 temperature measurement channels and using external connecting K-type temperature
sensor. The temperature sensor is internally isolated from the analyzer, but the three temperature sensors are not isolated,
which need to be isolated externally.

6 Record

The analyzer has 16GB internal storage space for storing event records and measurement records. The event record is stored
as a CSV file for RMS (1/2) of each event, and the waveform of each event is stored as a CSV file. The measurement records are
stored as one CSV file for daily basic data, one CSV file for daily voltage harmonic data, and one CSV file for daily current
harmonic data.

All record files can be exported through USB flash disk. All record files can be deleted by operating of the interface.

6.1 Event record

The event record only records the power quality (voltage swell and voltage dip). The swells and dip are the rapid changes of
normal voltage, and the change range can be as high as 10 to 100 times of the voltage. The duration varies from half a cycle to
several seconds as defined in EN61000-4-30. The analyzer allows you to set the nominal reference voltage for analyzing the
reference value.

The voltage rises during the swell. In a three-phase system, when the voltage of one or more phases rises to the swell

MQ21 Power quality analyzer 12
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threshold, the swell begins; The swell stops when the voltage of all phases is equal to or less than the swell threshold minus

Hysteresis. The trigger conditions of swell are threshold and Hysteresis. The swell is characterized by duration, amplitude and
occurrence time, as shown in the figure below:

THRESHOLD -

HYSTERESIS {

REFERENCE

VOLTAGE |

_ duration

The voltage drops during the dip. In a three-phase system, when the voltage of one or more phases drops to the dip threshold,
the dip begins; When the voltage of all phases is equal to or greater than the dip threshold plus Hysteresis, the dip stops. The
trigger conditions of sudden drop are threshold and Hysteresis. Sudden drop is characterized by duration, amplitude and
occurrence time.

REFERENCE
VOLTAGE

HYSTERESIS{
THRESHOLD

!‘ A duration

magnitude

6.11 Parameter setting of swell and dip

The same nominal voltage is used for swell and dip. Refer to "configuration interface -- > power grid parameter -- > nominal
voltage" for the setting of nominal voltage. Refer to "configuration interface -- > record -- > voltage event" for the setting of swell
and dip threshold and Hysteresis.

- swell threshold: 105% to 140% (default: 110%)
- dip threshold: 75% to 95% (default: 90%)
- Hysteresis: 1% to 6% (default 2%)

Voltage events

6.1.2 Swell and dip event RMS (1/2) and waveform

If the record storage function is enabled, the analyzer will store the RMS (1/ 2) and waveform of the swell and dip event into
MQ21 Power quality analyzer 13
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the internal memory of the analyzer.

RMS(1/2) maximum records the value of 1 minute, as shown in the figure below:

Swell threshold

A
Hysteresis {

Nominal
voltage

L}

Event RMS(1/2) value recording

The waveform recording adopts a fixed sampling rate of 8kHz, and the recording is divided into four parts: before the

beginning of event, after the beginning of event, before the ending of event, after the ending of event.

The maximum total recording time of event waveform is 600ms

Before the beginning of
event

After the beginning of event

In the middle of the event

Before the ending of event

After the ending of event

8000*0.1=800

8000*0.2=1600

8000*0.2=1600

100ms 200ms - 200ms 100ms
number of sampling number of sampling - number of sampling number of sampling
points points points points

8000*0.1=800

6.1.3 Read and export of Swell and dip event

Attention
The record storage must be enabled, otherwise the RMS value and waveform value of the event will not be stored in the internal
memory, and cannot be read through Modbus RTU or Modbus TCP protocol. Refer to the interface "recording - > recording
parameters".

There are 10 event cycle buffer queues in the analyzer, which will circularly store the latest events to the buffer, and can be
read through Modbus RTU or Modbus TCP protocol. For specific operations, refer to "operation guide for reading swell and dip
parameters'".

If the record storage function is enabled, the analyzer will store the swell and dip events into the internal memory of the
analyzer, and the events can be exported through USB flash disk. For specific operations, refer to "configuration interface -- >
record -- > Download", and the RMS value and waveform value of the events can be exported respectively.

6.2 Record and export of measured values

Attention

The record storage must be enabled, otherwise the measurement will not be stored in the internal memory. Refer to the interface
"record - > record parameters".

The types of measured values that can be recorded by the analyzer are: Basic measurement parameters, voltage harmonic
data and current harmonic data. Data storage takes one day as a unit, and a corresponding new storage file will be generated
every day.

If the measured value is to be recorded, the record storage function must be turned on. The interval between record enabling
and record storage can be configured on the page of "configuration interface -- > record -- > record parameters"

All recorded measured values can be exported through USB flash disk. See "configuration interface -- > record -- >
Download" for specific operations. Basic measured values, voltage harmonic data and current harmonic data can be exported

MQ21 Power quality analyzer 14
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respectively

7 Real time waveform of voltage and current

The analyzer can use UDP protocol through Ethernet. As a UDP client, the analyzer uploads the real-time sampling waveform
of voltage and current to the specified port number of the specified server. Voltage ABC channel and current ABC channel are
divided into 6 port numbers. The waveform sampling rate is 8kHz, and one UDP packet is generated for every 128 sampling points.

The IP address and port number of the waveform receiving server can be configured in the "configuration interface -- >
communication -- > waveform server". The voltage ABC channel and current ABC channel can control the transmission of

waveform by configuring whether the corresponding channel is enabled.

Attention

After the waveform server parameters are configured, the analyzer must be restarted before the parameters can take effect.

The format of UDP packets sent by each channel is as follows:

Serial No. | Name Type Number of bytes I(ilaenc?rial) Description

1 UDP packet No. Ulnt32 4 - Low byte first (sending order)

2 Ist sampling point float32 4 - Low byte first (sending order)
float32 4

3 The 128th sampling point | float32 4 - Low byte first (sending order)

MQ21 Power quality analyzer
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8 Operation and interface display

This section is used to describe the interface display, key combination operation and analyzer configuration.

8.1 Display and push button

1 2

Phase Voltage |
UA 220.0

us 2200

uc 220.0
AVG 220.0

The analyzer adopts OLED display, 1independent push button and 1five way push button, as shown in the figure below:

Interface display description:

No. Name Description
] USB flash disk insertion port It.|s used to download analyzer data and update analyzer program through USB flash
disk.
Used to display various data and operation interfaces.
2 OLED display screen The push button icon at the bottom of the display indicates the currently operable
buttons.

Operation indicator: indicates whether the analyzer operates normally. During
normal operation, the indicator light flashes.

Alarm indicator: when the analyzer has alarm information, the indicator lights up.

3 Indicator light Communication indicator: this indicator flashes when Modbus communication is
performed.

Recording indicator: when the analyzer starts data recording, the indicator flashes;
when it is not turned on, the indicator light goes out.

The five-way push button has five functions: up, down, left, right and confirm.

4 Five-way push button . . N
yp Five-way push button is used for the operation interface.

5 Return key The return key is used to exit the current operation interface.
When the USB flash disk is inserted and the detection is successful, the indicator
6 USB indicator lights up.

The indicator flashes when copying data or storing data to USB flash disk.

8.2 Display interface switching

The analyzer mainly consists of two types of display interfaces: data display interface and configuration interface. The two types
of interfaces are switched by return key.

MQ21 Power quality analyzer 16
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Phase Voltage
UA 220.0 etwork
UB 220.0 PR Current Transformer

ucC 220.0 Voltage Transformer

AVG 220.0 communication

8.3 Measurement data display interface

The measurement data display interface is used to display: voltage, current, power, power factor, frequency and other data. Switch

the display of the interface by pressing or
The analyzer will have different display interfaces under different wiring modes (3¢_WYE_4CT, 3¢_WYE_3CT, 3¢_DELTA_3CT,

3¢d_DELTA_2CT, single phase).
8.3.1 3d_WYE_4CT, 3¢p_WYE_3CT Display interface

3b_WYE_4CT, 30_WYE_3CT Display interface distinctions

Wiring mode N-phase current display
3d_WYE_4CT Yes
3p_WYE_3CT No

MQ21 Power quality analyzer 17
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Phase Voltage Line Voltage Current Active Power
220.0 381.0 200.0 22.00
220.0 381.0 200.0 22.00
220.0 381.0 200.0 22.00
220.0 381.0 200.0 66.00

Reactive Power Apparent Power Power Factor Displacement PF
38.10 44.00 0.500 0.500
38.10 44.00 0.500 0.500
38.10 44.00 0.500 0.500
114.3 132.0 0.500 0.500

Frequency Energy Imp Reactive Energy Imp
50.00 22.00 KWh 38.10 KVarh 44.00
50.00 22.00 KWh . 44.00
50.00 22.00 KWh . 44.00
50.00 66.00 KWh 132.0

Active Energy Exp Reactive Energy Exp Voltage THD
EPA 0.000 Wh 0.000 Varh THDA 2.000
EPB 0.000 Wh 0.000 Varh THDB 2.000

0.000 Wh 0.000 THDC 2.000
0.000 Wh 0.000

Current THD
THDA 3.000
THDB 3.000
THDC 3.000

Current demand power P demand
1A 200.0 22.00 Kw
200.0 22.00 KwW
200.0 22.00 KW
AVG 200.0 66.00 KwW

8.3.2 3¢d_DELTA_3CT, 3d_DELTA_2CT Display interface

3¢_DELTA_3CT, 3¢_DELTA_2CT Display interface distinctions

Wiring mode Access of phase B current value
3P3W_3CT Directly obtained by phase B current sensor measurement
3P3W_2CT Obtained by phase A and C current calculation

MQ21 Power quality analyzer 18
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10
2021-06-25 192.168.1.8
MAC addr
44-30-00-68-00-AC

MQ21
V1.0.210625
3421009001

2021-06-25
11:35¢28
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8.3.3 1¢ display interface

Voltage Current
220.0 200.0

IAHD
THDA 3.000
IHD3 3.000
IHD5 0.000
IHD7 0.000

power demand

Current K Factor

Current CF

PF/DPF/Freq
PF 0.500
DPF 0.500
Freq 50.00

Current demand
200.0

Voltage CF

22.00 KW KFA 3.000 CFA 2.145 1.902
38.10  KVar
44.00 KVa

1/0 status Event

Humi&temp
70.00 [ 10
70.00 [ 2021-06-25
70.00 C :05: MAC addr
43.00 44-30-00-68-00-AC

IP addr
192.168.1.8

3421009001
2021-06-25

8.4 Configuration interface

The analyzer setting interface is shown in the right figure, and the configurable parameters are as follows:
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etwork

urrent Transformer
oltage Transformer
ommunication
ecord

emand

Network

Current Transformer

Voltage Transformer
communication

eset
ystem

IIIU;UO<OZ
<

You can switch the selected content through key “* and key ¥ , and press key° to enter the setting interface.

[00]

4.1 Power grid parameter setting interface

The power grid parameter setting interface is shown in the right figure, and the configurable parameters are as follows:

Network

3MAWYE_4CT

The selected content can be switched through key “~ and key ¥ , press keya to enter the setting interface, press keyo to exit
the current interface, and the modified data will be saved automatically.
The wiring mode can be configured with the following parameters:

® 3P_WVYE_4CT
® 3Pp_WYE_3ICT
® 3Pp_DELTA_3CT
® 3Pp_DELTA_2CT
° Single phase
The frequency can be configured with the following parameters:
° 50
° 60
Nominal voltage configurable range:
1~10000.

The nominal voltage is used for the detection of swell and dip events, which needs to be set according to the actual measured
voltage value. Unreasonable nominal voltage will lead to incorrect detection of swell and dip events.

Attention

Before modifying parameters, the data recording function must be stopped. Refer to the interface "record - > record parameters".
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8.4.2 Current transformer setting interface

The current transformer setting interface is shown in the right figure, and the configurable parameters are as follows:

Phase Current Phase Current Current Transformer

ensor Type Sensor Type Phase Current
Rogow

ki Neutral Current
ated Current[A] CT Pri[A]

(%]

oil Para
85mV/KA@50Hz
urrent Ratio[A/A] Rated current [A]

1.000 1.0000

| PhaseCurrent |
[ 3000
| 85mV/KA@50H:

(=]

The selected content can be switched through key “ and key ¥ , press key o to enter the setting interface, press key o to exit
the current interface, and the modified data will be saved automatically.

When the transformer type is configured as "Rogowski coil":

Nominal current available in 3 gears: 600A, 3000A and 6000A

The coil parameters are automatically displayed with the selected gear and cannot be modified.

The current transformation ratio is used to set the transformation coefficient of the current.

When the transformer type is configured as "CT":

CT Pri[A]: Used to set the voltage output transformer and the nominal current at the primary side

CT Sec[mV]: Used to set the voltage output transformer, and the output voltage value at the secondary side max 707mV
The current transformation ratio is used to set the transformation coefficient of the current.

The configuration parameters of N-phase current are similar to those of ABC phase.

Attention
Before modifying parameters, the data recording function must be stopped. Refer to the interface "record - > record parameters".

8.4.3 Voltage transformer setting interface

The current transformer setting interface is shown in the right figure, and the configurable parameters are as follows:

Voltage Transformer
Itage Transformer Voltage Ratio[V/V]
age Ratio[V/V] 388 "9 8

1.0000 1.0000

The selected content can be switched through key “ and key ¥ , press keya to enter the setting interface, press key° to exit
the current interface, and the modified data will be saved automatically.

The voltage transformation ratio is used to set the transformation ratio of the voltage transformer = the nominal voltage value at
the primary side of the transformer / the output voltage value at the secondary side

If no voltage transformer is connected, this value is set to 1.0000.

Attention
Before modifying parameters, the data recording function must be stopped. Refer to the interface "record - > record parameters".
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8.4.4 Communication setting interface

The communication setting interface is shown in the right figure, and the configurable parameters are as follows:
Communication

S485
Modbus TCP
Modbus RTU

The selected content can be switched through key “~ and key ™ , press key° to enter the setting interface, and press key° to
exit the current interface.

LAN is used to configure Ethernet communication, IP address and other parameters of analyzer. When DHCP is enabled, the
analyzer will automatically obtain the IP address from the router. At this time, the IP address and other parameters cannot be
configured manually.

P Addr

> =]
T
o)
v
=
o)
6o
00 o8

Netmask

ateway
192.168.1.1

o
N
U
v
U
N
Ul
(0]
o

RS485 is used to configure the analyzer RS485 commmunication parameters. Baud rate settable parameters: 1200. 2400. 4800.
9600. 19200. 38400. 57600, etc. Configurable parameters of check bit: no check, odd check, even check, etc.

RS485
Baud rate[bps]

arity

Modbus TCP is used to configure parameters such as Modbus TCP communication port number. When the configuration status
is disabled, Modbus TCP is not available.

Attention
After modifying this parameter, the analyzer needs to be restarted before the parameter can take effect. The analyzer can be
restarted through the interface "system - > Restart".
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Waveform server is used to configure server parameters for receiving waveform sent by analyzer.

Attention
After modifying this parameter, the analyzer needs to be restarted before the parameter can take effect. The analyzer can be
restarted through the interface "system - > Restart"

Wave Server

erver IP

A Wave

B Wave

C Wave
A Wave

B Wave
C Wave

Wave Server
erver IP
A Wave

UC Wave

| WaveServer |

Waveform server address is used to configure the IP address of the server receiving the waveform

erver IP
192.168.1.13

wm CcC Cc|&
v
5
<
(0]
o .

Phase A voltage waveform is used to configure the port number and other parameters of the server to receive phase A voltage
waveform. When the configuration status is "disabled", the analyzer will not send corresponding waveform data.

Port
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8.4.5 Record setting interface

The record setting interface is shown in the right figure, and the configurable parameters are as follows:

Record

Record
memory

Voltage events
Record parameters
download

oltage events

ecord parameters
ownload
elete records

The selected content can be switched through key “~ and key ™ , press key° to enter the setting interface, and press key° to
exit the current interface.

The memory is used to display the internal memory udipe of the analyzer. The analyzer has a built-in 16GB memory.

Modbus RTU
tatus

Port

The voltage event is used to configure the swell and dip parameters. The percentage of swells, dips and Hysteresiss are relative to
the nominal voltage [power grid parameters - > nominal voltage] .

Voltage events
Swell threshold [%]

Voltage events

Swell threshold [%]
]

p threshold [%
Hysteresis [%)]

Dip threshold [%]

Record parameters are used to configure whether data is stored in internal storage and storage interval.

Record parameters
tatus

Record parameters
tatus

Record interval [s] Record interval [s]

Disable

"Status" is used to set whether data storage is enabled. When it is disabled, data will not be stored in internal memory.

"Storage interval [S]" is used to set how often data is stored.

When "store data to USB flash disk" is "enabled", if the external USB flash disk is inserted, the data will be stored to the external
USB flash disk simultaneously.

Attention
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If the storage state is not enabled, the data cannot be stored in the internal memory, and the rms1/ 2 value and waveform of the
event cannot be stored.
When the storage function is turned on, the "record indicator" of the analyzer will flash.

Download is used to export the data in the internal memory to the external USB flash disk.

Attention

Two conditions must be met to enter the interface: 1. External USB flash disk must be inserted; 2. Data recording must be stopped.

A

A

Please stop
Recording first,then
Download data!

No USB flash
detected

Start sets the start date for downloading data.
End sets the end date for downloading data.

Type is used to set the downloaded data type. The configurable parameters are: basic data, voltage harmonic, current harmonic,
event RMS and event waveform.

Download
Count: 1
Size: 34.54MB

Download

Time: 35s

Delete record is used to delete records stored in internal memory.

Delete records
Measure record

Event record

"Measured value record" is used to delete records of basic data, voltage harmonic data and current harmonic data.
"Event record" is used to delete the RMS value of the event and the record of the event waveform.

8.4.6 Demand setting interface

The configurable parameters in the demand setting interface are as follows:
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Demand
Method

nterval [minute]

§
o

The selected content can be switched through key “~ and key ¥ , press keya to enter the setting interface, and press key° to
exit the current interface.

Calculation method is used to set the calculation method of demand volume, which can be configured as fixed and sliding.
Interval [min] is used to set demand calculation interval, value range: 1-60 minutes.

8.4.7 Display setting interface

The display setting interface is shown in the right figure, and the configurable parameters are as follows:

2021/06/26 17

2021/06/26 17:45:

English

The selected content can be switched through key “~ and key ¥ , press key° to enter the setting interface, and press key° to
exit the current interface.

Clock is used to set the analyzer clock.

Language is used to set the interface display language, configurable parameters: Chinese and English.

Screen off is used to set how long to turn off the screen display after the analyzer has no key operation. It can be configured as:
normally on, 1 minute, 5 minutes, 10 minutes, 15 minutes and 30 minutes.

Englis
Display Off
5 minute

8.4.8 Reset setting interface

The configurable parameters in the reset setting interface are as follows::

A

Are you sure you

Energy

Min.Max,Value

want to reset
Energy?

Peak Demand
Event

The selected content can be switched through key “~ and key ¥ , press key° to enter the setting interface, and press key° to
exit the current interface.
energy is used to clear the stored energy of the analyzer.
The max and min. value are used to clear the max and min. values of parameters such as voltage, current and power.
Max demand is used to clean up statistical max demand.
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Event is used to clean up statistical events. You can view event statistics in the “Event” interface of the data display interface.

8.49 System setting interface

The configurable parameters in the system setting interface are as follows:

v

Are you sure you

want to update
Firmware?

The selected content can be switched through key “~ and key ¥ , press keya to enter the setting interface, and press key° to
exit the current interface.

Update firmware is used to update the analyzer firmware through USB flash disk.

Restart is used to restart the analyzer. After some parameters are configured, restart is required to take effect.

9 Modbus Communication overview

Communication interface RJ45 . RS485
Communication protocol Modbus TCP. Modbus RTU

The standard communication protocols Modbus TCP and Modbus RTU are adopted, and the function code 0x64 is extended to
read the RMSI/2 value and waveform of the event.

9.1 Modbus RTU communication parameters

Before Modbus RTU communicating, the following parameters need to be set through the interface of the analyzer:

Parameter Effective value Default value
-1200 baud
-2400 baud
-4800 baud
-9600 baud
Baud rate -19200 baud 9600 baud
-38400 baud
-57600 baud
Data bit 8 8
-None
Parity method ::\jledn None
Stop bit 1 1
Address 1-247 1

9.2 Modbus RTU data frame

The Modbus RTU data frame includes four parts: address domain, function code, data and error verification.

&
Y

MODBUS RTU ADU

MQ21 Power quality analyze

The address field Function code Data Error checking

A
h J

PDU
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9.3 Modbus TCP communication parameters

Before Modbus TCP commmunication, the following parameters need to be set through the interface of the analyzer:

Parameter Effective value Default value
IP address - 192.168.1.8
Subnet mask - 255.255.255.0
Default gateway - 192.168.1.1
Modbus protocol port No. - 502

9.4 Modbus TCP/ IP data frame

When transmitted over TCP / IP Ethernet, Modbus TCP / IP data frame includes mesdipe header, function code and data.

< .
| >

MODBUS TCP/IP ADU

MBAP packet header Function code Data

A
v

PDU

MBAP mesdipe header(MBAP. Modbus Application Protocol. Modbus application Protocol) is divided into 4 fields with 7 bytes in
total, as shown in the figure below:
MBAP mesdipe header includes the following fields:

Field Length | Description Client Server

Transaction ID of Modbus request / response . The server replicates from the
R . 2 bytes . Client startup .

meta identifier transaction received request.

Protocol . The server replicates from the

. Lo 2 bytes 0= Modbus Protocol Client startup . P

identifier received request.

Length 2 bytes Number of bytes Client startup (request) | Server (response) start

The identification code of a
Unit identifier 1 bytes remote slave connected on a Client startup
serial link or other bus

The server replicates from the
received request

The mesdipe header is 7 bytes length:

Transaction identifier: used for transaction pairing. In response, the Modbus server copies the transaction identifier of the request.
Protocol identifier: used for multiplexing in the system. The Modbus protocol is identified by a value of O.

Length: the length field is the number of bytes of the next field, including unit identifier and data field.

Unit identifier: this domain is used for intra system routing. It is specially used for TCP-IP network and MODBUS string over
Ethernet.

The gateway between row links commmunicates with the slave station of Modbus or MODBUS + serial link.The Modbus client is set
in the request.

This field. In the response, the server must return this field with the same value.

9.5 PDU request data format

Function code Instructions
8-Bits Nx8-Bits
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9.6 Function code

Function codes are used to indicate how the analyzer processes the instruction. The following table shows the available function
codes and their descriptions.

Function code Name of function code | Function Remarks
Decimal .
ecima Hexadecimal
system
3 03H Read hold register Used to read analyzer parameters
16 10H Write multiple registers | Used to configure analyzer parameters
100 64H Rea.d event parameter Used to |.'ead event parameters such as Extended function code
register swells, dips
9.7 Register list
The register list has the following headers:
Register alias Register Operation read . . _—
address / write Size Type Unit Description

* Register alias: used to refer to the meaning of a register.

* Register address: the address of Modbus data. The data address in this document is in decimal format.

* Operation: indicates the operation that can be performed by the register, R: read only; W: Writable;
WC: writable through instruction register.

» Size: indicates how many 16 bit data are used.

*Type: the type of data encoding.

* Unit: the unit of the register value.

» Description: describes the function of this register.

Data type list:

The following table lists the data types used in this document:

Type Description Range

Uintle Unsigned 16 bit integer 0-65535

Intl6 Signed 16 bit integer -32768-+32767

Uint32 Unsigned 32-bit integer 0-4 294 967 295

Ulnt64 Unsigned 64 bit integer 0-18 446 744 073 709 551 615
UTF8 8-bit UTF encoding Multibyte Unicode encoding
Float32 32-bit floating point Standard |IEEE floating point data (single precision)
Bitmap - -

D.ate Time type -

Time

IPaddr IP address

Detailed explanation of date time:

Word Bit
5 [14 |13 |2 [n Jwo [9 |8 |7 Je |5 |4 |3 [2 |1 Jo
1 Year (2000-2099)
2 Month (1-12) Day (1-31)
3 Hour (0-23) Minute (0-59)
4 Millisecond (0-59999)
IPaddr details:
Word Bit
5 [14 |13 |2 [n o [9 s 7 le |s [4 [z |2 [1 Jo
1 addr1(0-255) addr2(0-255)
2 addr3(0-255) addr4(0-255)
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€g:192.168.1.5

Word Bit

5 (14 |13 |12 [n 1o Jo |8 |7 |e |5 |4 [3 |2 [1 Jo
1 192 168
2 1 5

Configure the analyzer through Modbus TCP or Modbus RTU.

You can use function code 16 to write instructions to the analyzer and configure analyzer parameters.

Analyzer parameter configuration can only be configured by writing the corresponding data to the "configuration instruction
register", that is, writing the corresponding data to the address starting from 300 to configure the corresponding parameters.
Configuration results:

The configuration results can be read through registers 424 and 425.

Registe
r Content Size (16 bits) Data (example)
address
424 Configuration instruction code | 1 1001 (set time)
0 = Effective operation
80 = Invalid instruction code
81 = Invalid instruction parameter
425 Result 1
82 = Number of invalid instruction parameters
83= Action not implemented

9.8 Modbus TCP function code operation description

9.8.1 Operation description of function code (0x10 =16)

Function code (0x10 =16) is used to configure analyzer parameters.
The request and return data format of Modbus TCP is as follows:
Request data format:

ii';::)er Name Type (F::ia:c?rial) Description

1 Transaction unit ID Ulntle High byte first (sending order)

2 Protocol identifier Ulntle 0=MODBUS High byte first (sending order)

3 Data byte length Ulntle High byte first (sending order)

4 Unit identifier Uint8

5 Function code Uint8 16

6 Register start address Ulntle 300 High byte first (sending order)

7 Number of registers Ulntle 1-123 High byte first (sending order)

8 Number of register bytes Uint8 Number of registers * 2

9 Write value of register 1 Ulntle - High byte first (sending order)

10 Ulntle - High byte first (sending order)

n Write value of register n Ulntle - High byte first (sending order)
Return data format:

ii';:l!)er Name Type (F::iaenc?rial) Description

1 Transaction unit ID Ulntle High byte first (sending order)

2 Protocol identifier Ulntle 0=MODBUS High byte first (sending order)

3 Data byte length Ulntle High byte first (sending order)

4 Unit identifier Uint8
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5 Function code Uint8 16

6 Register start address Ulntle 300 High byte first

7 Number of registers Ulntle 1-123 High byte first
Attention!

The function code (0x10 = 16) can only write data to the "configuration instruction register", that is, it can only write data to the
register starting from address 300.

For example:

Configure analyzer time (commmand = 1000, set to: 2019-5-9 12:01:00).

Serial

number | Name Type Value (decimal) | Value (HEX) Description

1 Transaction unit ID Uintle (o] 0000

2 Protocol identifier Ulntle 0 0000

3 Data byte length Ulntle 21 0015

4 Unit identifier Uint8 1 01

5 Function code Uint8 16 10

6 Start register address Ulntle 300 012C Write register start address 300
7 Number of registers Ulntle 7 0007

8 Number of register bytes Uint8 14 oD

9 Write value of register 300 Ulntle 1000 O3E8 Set time command 1000
10 Write value of register 301 Ulntle 2019 O7E3 Year=2019

n Write value of register 302 Ulntle 5 0005 Month=5

12 Write value of register 303 Ulntle 9 0009 Day=9

13 Write value of register 304 Ulntle 12 0oocC Hour=12

14 Write value of register 305 Ulntle 1 0001 Minute=1

15 Write value of register 306 Ulntle 0 0000 Second=0

Sending the byte order of TCP / IP packets is as follows:

00 00 00 00 00 15 0110 012C 00 07 OE 03 E8 07 E3 00 05 00 09 00 OC 00 0100 00
If the configuration data is correct, the following data will be returned:

00 00 00 00 00 06 0110 012C 00 07

iﬁ;'al Name Type Range (HEX) Range (decimal)
1 Transaction unit ID Uint16 0000 (0]

2 Protocol identifier Uint16 0000 (0]

3 Data byte length Ulntle 0006 6

4 Unit identifier Uint8 01 1

5 Function code Uint8 10 16

6 Start register address Ulntle 012C 300

7 Number of registers Ulntle 0007 7

9.8.2 Operation description of function code (0x03 = 3)

The function code (0x03 = 3) is used to read the analyzer register parameters. Its request data and return data format are as follows:
Request data format:

Serial No. Name Type Range (decimal) Description

1 Transaction unit ID Ulntle High byte first (sending order)
2 Protocol identifier Ulntle 0=MODBUS High byte first (sending order)
3 Data byte length Ulntle High byte first (sending order)
4 Unit identifier Uint8

5 Function code Uint8 3

6 Start register address Ulntle - High byte first (sending order)
7 Number of registers Ulntle 1-125 High byte first (sending order)
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Return data format:

Serial No. Name Type Range (decimal) Description

1 Transaction unit ID Uintle High byte first (sending order)
2 Protocol identifier Uintle 0=MODBUS High byte first (sending order)
3 Data byte length Uintle High byte first (sending order)
4 Unit identifier Uint8

5 Function code Uint8 3

6 Read number of register bytes Uint8 - Number of read registers * 2

7 Value of register 1 - High byte first

8 - High byte first

9 Value of register n - High byte first

For example:
Read the voltage values of A, B and C (the starting address of voltage register is 1010)

Serial No. Name Type Range (decimal) Range (HEX) Description
1 Transaction unit ID Uintle (0] 0000

2 Protocol identifier Uintle (o] 0000

3 Data byte length Uintle 6 0006

4 Unit identifier Uint8 1 01

5 Function code Uint8 3 03

6 Start register address Uintle 1010 03F2

7 Number of registers Uintie 6 0006

Sending the byte order of TCP / IP packets is as follows:

00 00 00 00 00 06 0103 03 F2 00 06

Return data:

00 00 00 00 00 OF 01 03 OC 43 5C 00 00 43 5C 00 00 43 5C 00 00

Serial No. Name Type Hexadecimal Decimal system
1 Transaction unit ID Uint1e 0000 o

2 Protocol identifier Uintle 0000 o

3 Data byte length Uintle 0006 6

4 Unit identifier Uint8 01 1

5 Function code Uint8 03 3

6 Read number of register bytes Uint8 ocC 12

7 Phase A voltage float32 435C0000 220V

8 Phase B voltage float32 435C0000 220V

9 Phase C voltage float32 435C0000 220V

9.8.3 Operation description of function code (0x64 =100)

The function code (0x64 = 100) is used to read the parameters of events such as swells, dips. Its request data and return data
format are as follows:
Request data format:

Zir'lal Name Type Range (decimal) | Description

1 Transaction unit ID Ulntle High byte first (sending order)
2 Protocol identifier Ulntle 0=MODBUS High byte first (sending order)
3 Data byte length Ulntle High byte first (sending order)
4 Unit identifier Uint8

5 Function code Uint8 100

6 event number Uint8 1-10

MQ21 Power quality analyzer 33



MEATROL

Measure Uife,Control future

i‘(:_lal Name Type Range (decimal) | Description
7 Read parameter type Uint8 1-2 1=Event RMS1/2 value
2=Event waveform
1=Phase A
8 Read voltage channel type Uint8 1-3 2=Phase B
3=Phase C
9 S:?;rr:Ztee? :?tge;aocfket Ulntle 1-65535 High byte first (sending order)
Return data format:
ilir'lal Name Type Range (decimal) | Description
1 Transaction unit ID Ulntle High byte first
2 Protocol identifier Ulntle 0=MODBUS High byte first
3 Data byte length Ulntle High byte first
4 Unit identifier Uint8
5 Function code Uint8 100
6 Event number Uint8 1-10
7 Read parameter type Uint8 1-2 1=Event RMS/2 value
2= Event waveform
1= Phase A
8 Read voltage channel type Uint8 1-3 2= Phase B
3=Phase C
9 :;Ztci'etsnumber of datal inne 1-65535 High byte first
High byte first
10 ﬁz::wek:r;trs data packet Ulntle 1-65535 Each data packet contains a maximum of 128
data
n Number of data Ulntle 1-128 High byte first
12 The 1st data float32 High byte first
float32 High byte first
13 The Nth data float32 High byte first
n<=128
For example:
Read the value of phase A RMS1/ 2 of event 1:
iﬁ;lal Name Type Value (decimal) :/I—?IIEL;(? Description
1 Transaction unit ID Ulntle (0] 0000
2 Protocol identifier Uint16 (o] 0000
3 Data byte length Ulntle 7 0007
4 Unit identifier Uint8 1 01
5 Function code Uint8 100 64
6 Event number Uint8 1 01 Event 1
7 Read parameter type Uint8 1 01 RMSI1/2 value
8 Read voltage channel type Uint8 1 01 Phase A
9 E:f:r;:e':l;;ge;aocfket Ulnt16 1 0001 Read data packet 1

Sending the byte order of TCP / IP packets is as follows:

0000 00 00

Return data:

00 07 01 64 01 0101 0001

00 00 00 00 020B 01 64 01 01 01 00C8 0001 0080 4362A095 ...435CO000
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Serial .
Ntzrla Name Type Value (HEX) Value (decimal) Remarks
1 Transaction unit ID Ulntle 0000 0
2 Protocol identifier Uintle 0000 o
3 Data byte length Ulntle 020B 523
4 Unit identifier Uint8 01 1
5 Function code Uint8 64 100
6 Event number Uint8 01 1 Event 1
7 Read parameter type Uint8 01 1 RMSI1/2 value
8 Read voltage channel Ulnt8 o1 1 Phase A
type
9 Total number of data UIntl6 00C8 200
packets
C t dat ket
10 urrent data packe Uintle 0001 1
numbers
n Number of data Ulntle 0080 128
12 The 1st data float32 4362A095 226.62
float32
13 The 128th data float32 435C0000 220.00
9.8.4 Error response
Error response data format:
Serial Name Type Decimal Hexadecimal Description
No. system
1 Transaction unit ID Uintle (o] o
2 Protocol identifier Uintle (o] (o]
3 Data byte length Uintle 3 0003
4 Unit identifier Uint8 1 01
. (128+3) (Ox80+0x03)
5 Function code Uint8
(128+16) (0x80+0x10)
6 Error code Uint8
Modbus error codes:
Code(HEX) Name Meaning
0x01 lllegal function code The function code supported by the analyzer is not used.
0x02 lllegal data address The register data written or read is not the address range supported by
the analyzer.
0x03 lllegal data value The data value written to the register does not meet the requirements.
Ox04 Analyzer error An unknown error occurred

9.9 Modbus RTU function code operation instructions

9.9.1 Operation description of function code (0x10 =16)

Function code (0x10 =16) is used to configure analyzer parameters. Its request and return data format are as follows:

Request data format:
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Z‘Z’ilal Name Type E:iaerl:?rial) Description
1 Analyzer address Uint8 1-247
2 Function code Uint8 16
3 Register start address Uintle - High byte first (sending order)
4 Number of registers Uintle 1-123 High byte first (sending order)
5 Number of register bytes Uint8 Number of registers * 2
6 Write value of register 1 Uintle - High byte first (sending order)
7 Uintle - High byte first (sending order)
8 Write value of register N Uintle - High byte first (sending order)
9 CRC-16 check code Uintle - Low byte first (sending order)
Return data format:
ileor'lal Name Type I(Qdaer::?;al) Description
1 Analyzer address Uint8 1-247
2 Function code Uint8 16
3 Register start address Ulntle 300 High byte first
4 Number of registers Ulntle 1-123 High byte first
5 CRC-16 Check code Ulntle - Low byte first
Attention!

The function code (0x10 = 16) can only write data to the "configuration instruction register", that is, it can only write data to the

register starting from address 300.
For example:

Configure analyzer time (commmand = 1000, set to: 2019-5-9 12:01:00).

Zir'lal Meaning Type Value (decimal) ;/:IEL;(e) Description
1 Analyzer address Uint8 1 01
2 Function code Uint8 16 10
3 Register start address Ulntle 300 012C Start address of configuration register
Number of configuration Configure Time, Instruction +
4 registers Uint16 7 0007 pa rameter.s .
total 7 registers are occupied
5 Data length Uint8 14 OE Number of configuration registers * 2
6 Write value of register 300 | UInt16 1000 03E8 l?ri(;uam code 1001 for configuring
7 Write value of register 301 Ulntle 2019 07E3 Year=2019
8 Write value of register 302 Ulntle 5 0005 Month=5
9 Write value of register 303 Ulntle 9 0009 Day=9
10 Write value of register 304 Ulntle 12 000C Hour=12
n Write value of register 305 Ulntle 1 0001 Minute=1
12 Write value of register 305 Ulntle 0 0000 Second=0
13 CRC-16 Check code Ulntle 64984 FDD8 Low byte first (sending order)

Sending the order of bytes is as follows:

0110 012C 00 07 OE 03 E8 07 E3 00 05 00 09 00 OC 00 0100 00 D8 FD
If the configuration data is correct, the following data will be returned:

0110 012C 00 07 41 FE

ilz”al Name Type Range (HEX) Range (decimal)
1 Analyzer address Uint8 01 1
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Ntzrla Name Type Range (HEX) Range (decimal)
2 Function code Uint8 10 16

3 Register start address Ulntle 012C 300

4 Number of registers Ulntle 0007 7

5 CRC-16 Check code Ulntle 41FE

9.9.2 Operation description of function code (0x03 = 3)

The function code (0x03 = 3) is used to read the analyzer register parameters. Its request data and return data format are as follows:
Request data format:

Z?;Ial Name Type Range (decimal) Description

1 Analyzer address Uint8 1-247

2 Function code Uint8 3

3 Start register address Uintle - High byte first (sending order)
4 Number of registers Uintle 1-125 High byte first (sending order)
5 CRC-16 verification Uintle - Low byte first (sending order)

Return data format:

iﬁ;'al Name Type Range (decimal) Description

1 Analyzer address Uint8 1-247

2 Function code Uint8 3

3 Read register bytes Uint8 - Number of read registers * 2
4 Value of register 1 - High byte first

5 - High byte first

6 Value of register N - High byte first

7 CRC-16 verification Ulntle - Low byte first

For example:
Read the voltage values of A, B and C (the starting address of voltage register is 1010):

,ieor'lal Name Type Range (decimal) | Range (HEX) Description

1 Analyzer address Uint8 1 0xO01

2 Function code Uint8 3 0x03

3 Start register address Ulntle 1010 Ox03F2

4 Number of registers Ulntle 6 0x0006

5 CRC-16 verification Ulntle 32612 Ox7F64 Low byte first (sending order)

Sending the order of bytes is as follows:

010303 F200 0664 7F

Return data:

0103 0C 435C 00 00 43 5D 00 00 43 5E 00 00 14 AC

il(:.lal Name Type Hexadecimal Decimal system
1 Analyzer address Uint8 01 1

2 Function code Uint8 03 3

3 Read the numbers of register bytes Uint8 ocC 12

4 Phase A voltage float32 435C0000 220V

5 Phase B voltage float32 435D0000 221V
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Ntzrla Name Type Hexadecimal Decimal system
6 Phase C voltage float32 435E0000 222V

7 CRC-16 verification Uintle 14AC

9.9.3 Operation description of function code (0x64 = 100)

The function code (0x64 = 100) is used to read the parameters of events such as swells, dips. Its request data and return data

format are as follows:
Request data format:

i‘eor.lal Name Type Range (decimal) | Description
1 Analyzer address Uint8 1-247
Function code Uint8 100
3 Event number uint8 1-10
4 Read parameter type Uint8 1-2 1=Event RMS1/2 value
2=Event waveform
1=Phase A
2=Phase B
5 Read voltage channel type Uint8 1-3 3=Phase C
Note: when the wiring mode is single-phase, only
phase A can be read.
6 ?:zlfet mﬁ)r:‘aqrsg:eter data Uintle 1-65535 High byte first (sending order)
7 CRC-16 verification Ulntle - Low byte first
Return data format:
ijecilal Name Type Range (decimal) Description
1 Analyzer address Uint8 1-247
2 Function code Uint8 100
3 Event number Uint8 1-10
4 Read parameter type Uint8 1-2 1=Event RMS1/2 value
2=Event waveform
1=Phase A
2=Phase B
5 Read voltage channel type Uint8 1-3 3=Phase C
Note: when the wiring mode is single-phase, only
phase A can be read.
6 ;‘;fj('ets””mber of datal yinme | 168535 High byte first
High byte first
7 E::;ir:r:ata packet vintie 165535 Thi da}c/: packet contains 128 data at most
8 Number of data Ulntle 1-128 High byte first
9 The 1st data float32 Low byte first
float32 Low byte first
10 The Nth data float32 Low byte first
n<=128
n CRC-16 verification Ulntle - Low byte first

For example:
Read the value of phase A RMS1/ 2 of event 1.
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Ntzrla Name Type Value (decimal) Value (HEX) | Description

1 Analyzer address Uint8 1 0x01

2 Function code Uint8 100 64

3 Event number Uint8 1 o1 Event1

4 Read parameter type Uint8 1 01 RMS]1/2 value

5 Read voltage channel type Uint8 1 01 Phase A

6 Read — parameter  data ), .q 1 0001 Read data packet 1

packet number

7 CRC-16 verification Uintle 55471 D8AF Low byte first (sending order)
Sending the order of bytes is as follows:
0164 01010100 01 AF D8
Return data:
01 64 01 01 01 00C8 0001 0080 95A06243 ..00005C43 OBEA

Serial Value N

No. Name Type Value (HEX) (decimal) Description

1 Analyzer address Uint8 01 1

2 Function code Uint8 64 100

3 Event number Uint8 01 1 Event 1

4 Read parameter type Uint8 01 1 RMS]1/2 value

5 Read voltage channel type Uint8 01 1 Phase A

6 Total number of packets Uintle 00C8 200

7 Current data packet UIntle 0001 ]

numbers
8 Number of data Uinti6 0080 128
9 The 1st data float32 4362A095 226.62 Low byte first
float32

10 The 128th data float32 435C0000 220.00 Low byte first

n CRC-16 verification Uintle OBEA
9.9.4 Errorresponse
Error response data format:

Serial No. Name Type Decimal system Hexadecimal | Description

1 Analyzer address Uint8 1-247 0x01-0xF7

. (128+3) (Ox80+0x03)
2 Function code Uint8
(128+16) (Ox80+0x10)
3 error code Uint8
CRC-16 verification Uintie Low byte first

Modbus error code:

Code Name Meaning

0x01 lllegal function code | The function code 3 or 16 supported by the analyzer is not used.

0x02 lllegal data address The register data written or read is not the address range supported by the analyzer.

0x03 Illegal data value The data value written to the register does not meet the requirements.

0x04 Analyzer error An unknown error occurred
9.10 Configuration instruction list

Set analyzer time:
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Icr;s;c;uctlon Operation | Size Type Unit (F::ia:c?rial) Description
W 1 Uintle - 2000-2099 | Year
W 1 Uintle - 1-12 Month
1000 W 1 Uintle - 1-31 Day
w 1 Ulntle - 0-23 Hour
W 1 Uintle - 0-59 Minute
w 1 Ulntle - 0-59 Second
Set system parameters:
Instruction code | Operation | Size Type Unit Range Description
(decimal)
Wiring mode
0=3d_WYE_4CT
W 1 Uintie | - 012,34 1=3¢_WYE_3CT
2=3¢_DELTA_3CT
1001 3=3¢_DELTA_2CT
4=1¢
w 1 Ulntle Hz 50,60 Grid frequency
W 2 Uint32 \Y - Nominal voltage
Setting parameters of IABC current transformer:
Instruction code | Operation | Size Type Unit Ra”?’e Description
(decimal)
IABC Current access mode
W 1 Uintle | - 0,1 0= Rogowski coil access
1=CT access
Rogowski coil current gear
W . ulntie | - 012 0=600A (50mV@50Hz)
1002 1=3000A (85mV@50Hz)
2=6000A (50mV@50Hz)
w 2 Uint32 | A 1-999999 CT Primary side input current value
w 2 Uint32 | mV 1-707 CT Secondary side output voltage value
W 5 Uintz2 | - 1- IABC current ratio
99999999 =actual ratio *10000
Setting IN current transformer parameters:
Instruction code | Operation | Size Type Unit Range Description
(decimal)
IN current access mode
W 1 uintie | - 0,1 0= Rogowski coil access
1=CT access
Rogowski coil current gear
W ] uintie | - 012 0=600A (50mV@50Hz)
1003 1=3000A (85mV@50Hz>
2=6000A (50mV@50Hz)
w 2 Uint32 | A 1-999999 CT Primary side input current value
w 2 Ulnt32 | mV 1-707 CT Secondary side output voltage value
W 5 Uint32 | - 1- INcurrent ratio
99999999 | =actural ratio*10000
Set RS485 communication parameters:
Instruction code | Operation | Size | Type | Unit | Range Description
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(decimal)
w 1 Uinti6 | - 1-247 Slave address
Baud rate
0=1200 bps
1=2400 bps
2=4800 bps
W 1 Uintle | - 0,1,2,3,4,56
3=9600 bps
1004 4=19200 bps
5=38400 bps
6=57600 bps
Parity
w R/WC | UInti6 | - 012 0 =None
1=0dd
2 =Even
Setting voltage transformer parameters:
Icr:)sdt;uctlon Operation Size Type Unit Eiaenc?:wal) Description
1005 W 5 Ulnt32 i 19-999999 Voltage tra.nsformer ratio
9 =actual ratio*10000
Set demand:
Instruction Range
code Operation | Size Type Unit )(decimal Description
Demand calculation method
W 1 Uintie - 0,1 0= Fixed type
1006 1= Sliding type
W 1 Uintle Minute | 1-60 Demand interval
Set record:
Operatio Range
Instruction code n Size Type Unit (decimal | Description
)
Record switch
W 1 Uintle | - 0,1 O=Forbidden
1007 1=Enable
W 1 Uintl6 | Second | 1-65535 Data storage interval
Clearing energy:
Instruction code Operatio Size Type Unit Ran?’e Description
n (decimal)
100: Clear phase A energy
101: Clear phase B energy
2000 w 1 Ulntle - 100-103 102: Clear phase C energy
103: Clear all phase energy
Reset maximum demand:
. . . . Range .
Instruction code | Operation | Size Type Unit _ Description
(decimal)
2002 w 1 Uintie - 1 1: Reset maximum demand
Reset the maximum value:
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Instruction . . . Range L
Operation | Size Type Unit A Description
code P ypP (decimal) P
2003 W 1 UIntie | - 1 1: clearing max and min values of voltage and current
power
Clear event count:
Instruction . . . Range .
Operation Size Type Unit X Description
code P yp (decimal) P
2010 w 1 Ulntle | - 1 1: Clear event count
Set the parameters of swells and dips:
Instruction code | Operation Size Type Unit Range Description
P yp (decimal) P
Swell trigger threshold, relative to nominal voltage
W 1 uintle | % 105-140
Default: 110%
dip trigger threshold, relative to nominal voltage
20m W 1 uintle | % 75-95
Default:90%
Threshold Hysteresis
W 1 uintle | % 1-6
Default: 2%
Set relay output:
. . . . Range A
Instruction code | Operation Size Type Unit A Description
(decimal)
O=open circuit
2012 W 1 uUintle | - 0,1
1=closed
Set parameters of waveform receiving server:
. . . . Range A
Instruction code | Operation Size Type Unit A Description
(decimal)
W 5 IPadd Waveform reception UDP Server IP
r Default: 192.168.1.8
Phase A voltage waveform UDP port number
W 1 uUintle | - -
Default: 1000
Phase B voltage waveform UDP port number
W 1 uintl6é | - -
Default: 1001
2020 W 1 uintie | - i Phase C voltage waveform UDP port number
Default: 1002
Phase A current waveform UDP port number
W 1 uint16é | - -
Default:1003
Phase B current waveform UDP port number
W 1 Uintle | - 